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Foreword 

Jubba Environmental and Socioeconomic Studies Complementary to construction of the dam, various 
(JESS) were part of the Jubba Development plans are being prepared for subsequent develop-
Analytical Studies Project (JuDAS), implemented ment of irrigated agriculture in the middle and lower 
in southern Somalia by the U.S. Agency for Inter- Jubba Valley. Numerous environmental and 
national Development (USAID) and Ministry of socioeconomic changes will occur with dam con-
National Planning and Jubba Valley Development struction, filling of the reservoir, infrastructural en­
(MNPJVD) of the Government of the Somali hancement, and intensification of agriculture. 
Democratic Republic (GSDR). Associates in Rural 
Development, Inc. (ARD), of Burlington, VWermont,
provided technical assistance and project manage- to gather necessary information on 
ment forJESS under USAID contract number AFR- soils/land use and socioeconomic and en­
0134-C-00-5047-00. The JuDAS Project also vironmental factors to be incorporated

included a soils and land-use classification project, into a master planning process for Jubba
 
completed in 1987 by the U.S. Bureau of Reclama- Valley development; and
 
tion (USBR), and a long-term training component to provide MNPJVD with technical sup­
administered by USAID. In addition, the Board on ptp ro int cl 
Science and Technology for International Develop- port and training. 
ment (BOSTiD) of the National Academy of Scien- As one of its objectives was to assist Jubba Valley 
ces (NAS) providei advisory services to USAID development, JESS continuously supplied results 
and MNPJVD under JuDAS. from its socioeconomic and environmental studies 

JFSS began in September 1985 and ended in March to a master planning team assigned to MNPJVD. 
1)89 with publication of this final report. It was The team was financed by the German Agency for 
carried out as a three-phase project to collect en- Technical Cooperation (GTZ) and staffed through 
vironmental and socioeconomic data in Somalia's Agrar- und HydroTechnik, GMbH (AHT). JESS 
Jubba Valley-the site of proposed development of also provided practical, informal training for its 
a large hydroelectric dam with the following char- Somali counterparts and served in an advisory 
acteristics: capacity to USAID and MNPJVD on long-term 

Specifications of Proposed training. The three phases of JESS are described 
Baardheere Dam and Reservoir i Mow. 

Installed generating capacity 105 mw Phase I was a six-month period from September 
Dam height 75 m 1985 to March 1986 that was used to review and 
Dam length 609 m assemble data from existing literature, studies, and 
Elevation at dam crest 144 masl ongoing programs in the project area. Based on 
Reservoirwaterlevel information gaps and an overview of the area, JESS 
min.normal operation (at penstocks) 128 masl prepared a work plan to conduct appropriate 
max. normal operation 142 masl baseline and problem-specific studies conceming 
max. exceptional (flood 148 masl environmental and socioeconomic conditions in the 
max. normal fluctuation 14 m Valley. 

3Reservoir characteristics
length 160 km Phase H lasted for 24 months, from April 1986 to 
surface area 310 km2 March 1988, and focused on intensive field data 
volume 3,400 million m3 collection, including two longer-term baseline 
Discharge4 studies (on socioeconomics and terrestrial ecology) 
annual monthly mean 152 cumecs and various separate short-term investigations on a 
max. operation 203 cumecs variety ofenvironmental and socioeconomic factors 
design flood 750 cumecs relevant to Jubba Valley development. 
Average residence time for Phase III, from April 1988 to March 1989,con­

inflows during max. normal operation 191 days
I Values are approxtmate, based or preliminary design (ELC 1985). sisted of data analysis, synthesis, interpretation of 
2.Drwdownin typical year is 7m. 3. Approximatedfor 142 masl. research results and report writing. This phase cul­
4.Infornmation updatedby AHT (personalcommunicatons,1988). minated in the present comprehensive final report 
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which presents pertinent research findings, and 
recommendations forenhancing the positive effects 
and avoiding or mitigating negative impacts ofdam 
construction and operation, as well as development 
of the Jubba Valley. 

The main vehicle for NAS/BOSTID's interaction 
with the JESS team, USAID and MNPJVD, was a 
series of workshops/technical advisory meetings. 
The first workshop, which was held in Somalia at 
the end of January 1986 and included a field trip to 
the Jubba Valley, was organized to give direct input 
to the design of JESS Phase II studies. This 
workshop was followed up with a two-day meeting 
in April at ARD's offices in Burlington, Vermont 
with the panel reviewing the JESS draft Phase II 

-work plan. Beginning in late -ptember 1986, a 
one-week workshop was held , Kenya to visit 
water development projects in the Athi and Tana 
River basins, to review and discuss lessons learned 
and avoid problems which could occur in similar 
developments in the Jubba Valley. A final 
workshop was held in Coolfont, West Virginia in 
May 19 87, and was used to review progress of JESS 
research, after more than a year of field activities. 
In late 1988 and early 1989, panel members also 
reviewed earlier drafts of final reports on longer-
term research included in these volumes. During
implementation of JESS, the following scientists 
participated on NAS's Jubba Valley Advisoiy 
Panel: 
Thayer Scudder, Ph.D. (Chairman), Director, Institute 

for Development and Anthropology, California 
Institute of Technology 

Claudia Carr, Ph.D., Professor, Department of 
Conservation and Resource Studies, University of 
California 

Lee Cassanelli,Ph.D., Associate Professor of History,University of Pennsylvania
Univrsi ofPensylvniaand SEBS) represent the most comprehensive as .Charles W. [towe, Ph.D., Professor of Economics,anSE )reestthmotc peesiesUniversity of Colorado 

John i.er of ommunit 
Jh..Hunter,Ph.D., Professor ofCommunity

Health Sciences & Professor of Geography,
Michigan State University 

3alterJ.Lusigi, Ph.D., United Nations Educational, 
Scienific and Cultural Organizaion, Nairobi

PeterRogers, Ph.D., Professor, Division of Applied
Sciences, Harvard University 

Berekat I. Selassi, Ph.D., Professor, Howard 
University & Georgetown University 

.ichael Dow Ph.D., Associate Director, BOSTID 
Jeffrey .4.Gritzner,Ph.D., Senior Program Officer, 

BOSTID 
Susan M. Piarulli,Program Assistant, BOSTID 

The environmental studies proposed in the Phase II 
work plan were oriented around a longer-term ef­
fort, TerrestrialEcology Baseline Studies (TEBS), 
due to a shift in focus to the study of vegetation and 
land-use changes in riverine and floodplain areas 
associated with the Jubba River. JESS' tropical 
ecologist led the TEBS effort with support from 
various consultants in forestry, botany, wildlife 
management, and remote sensing. 

The longer-term Socioeconomic Baseline Studies 
(SEBS) were planned around a comprehensive 
household/family survey of randomly selected vil­
lages and towns in the Jubba Valley. The survey 
covered many aspects, such as a demographic 
profile, family resources management and alloca­
tion, health and nutrition, social services, land 
tenure, and resources-use rights. SEBS later had an 
additional special emphasis through a Women's 
BaselineStudy (WBS), used to assess issues related 
to the role of women in development. A separate 
initiative was also undertaken for a brief survey to 
assess marketing and price structures for agricul­
tural commodities. These studies were directed by 
JESS anthropologists and the JESS socioeconomist. 
Thirty short-term environmental and socioeco­
nomic investigations were also carried out during 

Phase 1to fill gaps in the technical information for 
scientifically narrowjareas.Reports emanating fron 
these studies and project-management reporting are 
listed on the following page. It should be understood
that JESS short-term consultants worked, in most 
cases, in isolation from each other and produced
certain findings and recommendations that were not 
comparable. While JESS has reproduced the find­
ings and recommendations of each of these scien­
tists as reported, Volume I (Executive Report) and 

reported ol I (Eeute Rep andreports based on JESS longer-term studies (TEBS 

sessment of the overall JESS effort: these reports
consider and, in most cases, summarize the findings
of other investigations. 
With the final design and specifications of the 
proposed Baardheere Dam and development 
projects for the Jubba Valley still undergoing studyand revision, the need for JESS environmental and 
socioeconomic assessments was more generic. The 
flexibility and responsiveness of UF.A D project 
management and ARD's field teani permitted 
various studies to be revised or rescheduled based 
on the realities of an evolving development project. 
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Complete List ofJESS Reports. 

Phase I Review and PhaseII Work Planfor the JESS 
Project;July 1986. Report No. 1. 
Bibliographyfor the JESS Project:July 1985. Report 
No. 2. 
JESS Manpower and Training Assessment: Richard Z. 
Donovan; July 1986. Report No. 3. 
Jubbe Environmental and Socioeconomic Studies First 
Annual Report,; '4ovember 1986. Report No. 4. 
JESS InterimReport on HealthImpactsofDesign Alter-
natives for Proposed Baardheere Dam; William R. 
Jobin; November 1986. Report No. 5. 
JESS InterimReporton Health Consequencesof Design 
Criteriafor Water Supply and Sanitation in New and 
Resettled Communities: William R. Jobin; November 
1986. Report No. 6. 
JESS Consultancy Report on Water Qualityand Public 
Health Engineering;William R. Jobin;November 1986. 
Report No. 7. 
JESS Interim Report on Cultural Heritage Sites in 
Proposed Baardheere Reservoir Area; Steven A. 
Brandt; November 1986. Report No. 8. 
InterimReporton VegetationSurvey oftheJubbaValley' 
Christopher F. Hemming; October 1986 Report No. 9. 
JESSPhaseIDesign Studies; William R. Jobin, Peter A. 
Bloch, James C. Riddell, Curt R. Schneider and James F. 
Ruff; July 1986 Report No. 10. 
JESS Second ConsultancyReport on Water Quality and 
Public Health Engineering;William R. Jobin; January 
1987. Report No. 11. 
JESS FisheriesConsultancyIReport; Earl K. Meredith; 
June 1987. Report No. 12. 
JESS Interim Report on Aerial Photography 
Interpretation;Eric Trump; June 1987. Report No. 13. 
JESS PreliminaryReport on Aerial Survey of the Jubba 
River; R. Murray Watson; June 1987 Report No. 14. 
JESS Third Consultancy Report on Water Quality and 
PublicIealthEngineering;William R. Jobin; July 1987. 
Report No. 15. 
JESS Working Paper:Pre-constructionConcerns with 
the Baardheere Dam; R. E. Tillman; November 1987. 
Report No. 16. 
JESS Interim Report: Riverine Forests of the Jubba 
Valley. Issues and Recommendationsfor Conservation; 
Ian Deshmukh; November 1987. Report No. 17. 
JESS Interim Report: Mapping Jess Research Results; 
Paul Dulin: October 1987. Report No. 18. 
JESS InterimReport.SurveyofPalearcticMigrantBirds 
in Somalia's Middle and Lower Jubba Valley; David 
Pearson: October 1987. Report No. 19. 
JESS Interim Report: Long.term En' "onmentaland 
Socioeconomic Monitoring;Paul Dulirt; October 1987. 
Report No. 20. 

JESSReport on Water Balanceand Sediment Transport 
in the JubbaRiver Watershed; Donald Alford; August 
1987. Report Nc. 21. 
JESS Interim Report: DataManagement and Analysis; 
Leonard A. Malczynski; November 1987. Report No. 22. 
JESS Interimi Report: Vegetation Survey of Baardheere
 
ReservoirZone; Christopher F. Hemming; August 1987.
 
Report No. 23.
 
Jubba Environmental and Socioeconomic Studies:
 
Second Annual Report; December 1987. Report No. 24.
 
JESS Interim Report: Second Survey of PalearcticMi­
grant Birds in Somalia'sMiddle andLower Jubba Val­
ley; David Pearson; December 1987. Report No. 25. 
JESS Report on CulturalHeritageSurvey of the Pro­
posed Baardheere Reservoir; Steven A. Brandt and 
Thomas H. Gresham, with contributions from Robert 
Benson, Nanny Carder, and James Ellison; June 1Q88. 
Report No. 26. 
JESS Report on Forestry in the Jubba Valley; T. J. 
Synnott; March 1988. Report No. 27. 
JESS Report on Biological Limnology of the Jubba 
River; Steven G. Njuguna and Francis M. Muthuri; 
March 1988.Report No. 28. 
JESS Report on MalariaEndemicity in the Lower Jubba 
Region;Marian Warsame Yusuf; April 1988 Report No. 
29.
 
Phase11 Report and PhaseIII Work Plan;March 1988.
 
Report No. 30.
 
JESS Report on Land Tenure Dynamics in the Jubba 
Valley; James C. Riddell; May 1988. Report No. 31. 
JESS Report on Fisheries;Earl K. Meredith; June 1988. 
Report No. 32. 
JESS Report on PastoralEconomy and SeasonalLive­
stock Movements in the Jubba Valley; Jorg Janzen; 
August 1988 Report No. 33.. 
JESSReporton Land Tenurein the MiddleJubbaValley: 
Issues and Policy Recommendations; Catherine Bes­
teman and Michael Roth; August 1988. Report No. 34. 
JESS Report on Economic History of the Lower Jubba: 
Implications for Development Planning; Ken Menk­
haus; August 1988. Report No. 35. 
JESS Summary Report on Bilharziaand Distributionof 
Bulinus Abyssinicus in the Jubba Valley; Ralph 
Klumpp; August 1988. Report No. 36. (Included in JESS 
Report No. 39.) 
JESS Report On Aerial Resourceand Land-use Surveys 
in the Jubba Valley; Murray Watson and Jennifer 
Nimmo; May 1988. Report No. 37. 
JESS Report on Upper Jubba Watershed Performance; 
Tom Hart; August 1988. Report No.38. 
JESS Report on Water Quality and Public Health 
Aspects; William Jobin; August 1988. Report No. 39. 
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Throughout the life of the project, JESS cooperated 
with otherprojects and ministries, often exchanging
data at informal and formal levels. Such exchanges 
always took place with full knowledge of MPNJVD 
and USAID. The following descriptions illustrate 
the wide range of contacts established during theproject, 

Land Tenure Center (LTC) of the University of 
Wisconsin - From the outset, JESS encouraged a 
close working relationship with two LTC re-
searchers engaged in land tenure assessments in 
middle Jubba Valley. JESS assisted with logistics,
personnel, and advice, and received considerable 
support in terms ofdata collection. LTC researchers 
routinely visited JESS team members and par-
ticipated in some team meetings to exchange infor-
mation whenever they returned to Muqdisho from 
their fieldwork. The JESS team made attempts to 
visit LTC field sites in the Jubba Valley whenever 
their activities were in proximity to those sites. As 
a result of this close liaison, LTC produced a report 
on land-tenure issues in the Jubba Valicy for ESS. 
Settlement and Resource Systems Analysis 
(SARSA) - JESS established close working
relationships with the SARSA team. This one-year 
project studied rural-urban linkages within an ap-
proximate 100 kn around Kismaayo. Several joint 
team meetings were held, data were freely ex-
changed, and both teams made an effort to coor-
dinate their work and standardize data collection to 
avoid overlapping efforts. 
Livestock Marketing and Health (LMH) Project 
- While it was not necessary to hold joint team 
meetings, JESS and LMH freely exchanged data on 
livestock practices in the Jubba Valley. Members of 
both teams routinely attended consultant debrief-
ings of common interest. 

Central Rangelands Development Project 
(CRDP) - While JESS and CRDP had different 
geographic venues of interest, information on 
numerous shared sectoral and technical activities 
was commonly exchanged between them, Ter-
restrial ecologists from both teams pooled their 
resources at times for taxonomic assistance, and the 
social scientists compared survey techniques. To a 
limited degree, the projects provided each other 
with assistance in logistics, 

British Forestry Project - The JESS ecologist 
had numerous meetings with members of the British 

Forestry Project concerning vegetation and land­
use mapping. 
World Concern - JESS had two unique experien­
ces with World Concern. During the floods in May
1987, World Concern asked ESS to assist with 
1987, o ratonse ar JESS to fi s hadrescue operations near Luuq. Refugee fields hadbeen severely flooded, and many irrigation pumps 
were underwater. JESS responded with a loan of a 
boat and two boat pilots, which enabled World 
Concern to rescue a majority of refugee irrigation 
pumps before they rusted beyond repair. In a second 
instance, World Concern volunteered to perform an 
anemia survey in Jilib after JESS was forced to 
cancel a similar study with the Refugee Health Unit 
(RHU) of the National Refugee Commission. 
Under this agreement, JESS loaned World Concern 
hemoglobin spectrophotometers that had been pur­
chased for the RHU study in exchange for the data 
collected between March and September 1988. 
Halcrow-Fox Associates (HFA) - HFA con­
ducted a study for MNPJVD concerning resettle­
ment of the population currently situated in the area 

of the proposed reservoir. JESS was HFA's first 
contact in Somalia concerning information and 
logistic support. During 1987 and early 1988, avery
close working relationship developed between the 
two groups. Incoming HFA consultants were 
routinely briefed by the team before the onset of 
their ieldwork. With the permission of MPNIVD, 
HFA relied heavily on JESS equipment for its 
fieldwork. 

World Bank - One of the principal objectives of 
JESS is to make its research results available to 
potential donors in order to meet requirements for 
financial and development plans. JESS provided 
considerable assistance to a World Bank preap­
praisal mission for the Baardheere Dam regarding 
environmental and resettlement issues, organized 
and implementeda field trip to the reservoir area for 
the World Bank team and provided liaison between 
MNPJVD and the bank in terms of archaeology 
studies. Copies of all JESS reports have been con­
tinuously supplied to the Bank during all phases of 
the project. 
United Nations High Commissioner for Refugees
(UNHCR) - JESS held several meetings with 
resettlement teams from UNHCR. Reports and field 
notes were made available to these teams as well as 
remote sensing products developed during JESS. 
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Somali Academy of Science (SOMA) - In its 
studies on archaeology and land ter are, JESS 
worked with counterparts in an atter ,p, to en-
courage wider participation of Somali scientists. 

National University of Somalia (NUS) - JESS 
utilized expertise from the faculties of medicine and 
chemistry to conduct studies inepidemiology, water 
quality, limnology, and land tenure. JESS was in-
strumental in arranging the turnover of a USBR 
atomic-absorption spectrophotometer and other 
laboratory equipment to NUS before the end of the 
JuDAS project. 

Ministrvof Health (MOH)-JESSworkedclose-
ly with MOH in planning and implementing 
epidemiology surveys in the lower Jubba Valley. 
MOH supervisors and technicians conducted this 
study with JESS financing, logistics, and technical 
assistance. 

World Health Organization (WHO) -JlESS also 
worked closely with WHO officials in planning and 
implementing the epidemiology surveys. Based on 
this liaison, surveys were conducted under stand-
ards endorsed by WHO. Reports on study results 
were presented to WHO at an individual debriefing, 

Ministry of Fish and Marine Resources 
(MFMR) - JESS maintained a close relationship 
with MFMR throughout its studies in Phase II. 
Personnel from this ministry used JESS boats and 
equipment to conduct freshwater fisheries research 
in two Somali rivers and assist fishery cooperatives, 
one on each river. 

Baardheere Dam Technical Committee - The 
JESS team leader was a member of this committee 
at the invitation of the Baardheere Dam Project. 

Agrar- und HydroTechnik - According to 
USAID's JuDAS project paper and the scope of 
work in ARD's technical assistance contract, the 
purposeof JESS was to generate environmental and 
socioeconomic information necessary for the crea-
tion of a master plan for Jubba Valley development.MNPJVD has overall authority for coordination oc 
the m as oeralanhorZis finacointchnca 
the master plan, whle GTZ is financing technical 
assistance through the AHT master planning team.
JESS and master planning efforts were to be coor­dinated in a timely manner by MNPJVD. Hlowever,
dESSnadnatey panserb sV wevert i 

JESS' Phase II began in April 1986 and ended in 
March 1988. Outputs of that phase were to be used 
by master planners for preparation of Master Plan 
Volume 1: PresentStage of Development, but this 
volume was released in December 1987. 
AHT's Master Plan Volume 2: Regional Develop­
ment Strategy was released in July 1988. It briefly 
defines a series of alternative development projects 
for the Jubba Valley. While AHT took advantage of 
JESS' Phase II baseline information, analyses of 
baseline studies data were not completed until the 
end of Phase III, with the release of the preliminary 
drafts of the JESS final report in August 1988. 
AHT's Master Plan Volume 3: Jubba Valley 
Development Investment Program was originally 
scheduled for release in December 1988, before the 
planned presentation of the JESS final report. 
With these timing and scheduling constraints, JESS 
staff had to open informal channels of information 
exchange with the AHT master planning team. 
Throughout Phase 11, USAID, MNPJVD, AHT, and 
a wide audience of reviewers were kept informed of 
JESS activities and research results through the 
release of timely interim reports prepared by con­
sultants ard long-term JESS staff. In addition, 28 
monthly reports, prepared during the implementa­
tion of Phases I and II, were widely distributed in 
Somalia and elsewhere. SEBS data bases and other 
research materials, including aerial photographs, 
water-quality sampling data, field-trip notes, 
vegetation maps and the results of aerial censuses, 
were turned over to the master planning team as a 
matter of course. Various debriefings were 
presented by JESS consultants after completing 
their short-term investigations. JESS/AHT inter­
team meetings, and informal one-on-one collabora­
tion between JESS staff and AHT consultants were 
mutually beneficial to both teams' efforts in data 
collectic.n. 
As intended in the design of JESS, information 
collected during Phase II was processed and 
aanalyzed during Phase III. Full reports were 
prepared for both of the longer-term baseline 
studies (SEBS and TEBS). These, in combination 
with the group of short-term, inte:ittent investiga­
tion reports, complete JESS' contribution of en­
vironmental and socioeconomic studies relative to 

JESS and master plan schedules were not indevelop­
synchronization. Because these projects were pe inb ley evelop­
funded, negotiated, designed, and planned by dif- ment. Recommendations a 
ferent donors, their schedules were not coordinated. ment of the beneficial aspects and mitigation and/or 

avoidance of negative impacts associated with 
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proposed developments, while guidelines for en-
vironmental and socioeconomic monitoring take 
into account the inherent limitations of Somalia's 
sociopolitical and economic constraints. 

This final report was prepared from direct analyses 
of JESS research and reviews of other data and 
literature relevant to Jubba Valley development, 
The Executive Report (Volume I) synthesizes 
availble infec ation ocern e ) synthesieavaiandesioenfomicationscoe environmen-
tal and socioeconomc implications of construction 
of the Baardheere Dam and subsequent develop­
ment of thc Jubba Valley. All other JESS reports on 
long-term baseline studies and short-term investiga-
tions are annexed to the Executive Report: Volume 
If (Environmental Studies), Volume III (Socio-
economic Studies), and Volume IV (Bibliog-
raphy). 

Copies of research materials, including principal
data bases and code books, tabular data, field maps,
site descriptions, photographic slides, and aerial 
photographs, were prepared and transferred to the 
five JESS DataRepositories-MNPJVD,USAID/ 
Somalia, USAID/REDSO/ESA, USAID/Washing­
ton, and ARD/Burlington. A list of repository 
materials is included in Volume IV. 

As of 31 March 1989, the JESS technical assistance 
team included: 

Robert "Gus" Tillman. Ph.D.-team leader, 
environmental assessment; 

Kathrvn Craven, Ph.D.-socioeconomics; 
Ian Deshmukh. Ph.D.---ecology, vegetation, and 

wildlife; 
James Merryman, Ph.D.-anthropology; 
Nancy ,ferryman. Ph.D.-women's issues, 

administrative coordination; 
Marie Tillman-datacenter coordination, 

bibliographer; and 
Robert Ondrusek-information management. 

Two personnel changes occurred during the three 
and one-half years of the project. Dr. E. Drannon 
Buskirk served as team leader from November 1985 
until February 1987, when Dr. Tillman assumed this 
role. Mr. Richard Donovan was ARD's home-office 
project manager from the inception of the project 
until May 1987. Mr. Paul Dulin then managed JESS 
until completion of the contract and coordinated the 
prep, ration of the final report. 
Throughout the life of the project, ARD home-of­
fice staff participated in various aspects of project 
management, administration, technical assistance 
and logistics. Dr. George Burrill, ARD's president, 

maintained overall management responsibility for 
the contract. Mr. Richard Hart, the firm's business 
manager, provided administrative coordination. 
Mr. Kevin Fitzcharles assisted with project manage­
mnt, hiring consultants, and handling logistics. Mr. 
Ross Bryant and Mr. Ted O'Shaughnessy super­
vised procurement. Dr. Alfred Waldstein provided 
intermittent technical assistance in the preparation 
of the SEBS final report. Star Albright and Clair 
Dunn were responsible for editorial production ofthe final report. 

For USAID/Somalia, Sally Patton was project 
manager from the inception of JuDAS until July 
1987. Weston Fisher then managed the project until 
its completion. Both gave generously of their time 
and wereinstrumentalinthe implementation ofthis 
complex project. 
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Abbreviations and Acronyms 

A.A.P.G. 	 American Association of Petroleum Geologists 
ACMRR Advisory Committee of Experts on Marine Resources Research 
ADC Agricultural Development Corporation 
AETFAT Association pour l'Etude Taxonomique de la Flore d'Afrique Tropicale 
AFIS Administrazione Fiduciaria Italiana della Somalia 
AHT Agrar-und HydroTechnik, GMbH 
AID U.S. Agency for International Development 
AIDS acquired immune deficiency syndrome 
AIRD Associates for International Resources and Development 
ARD Associates in Rural Development, Inc. 
ARIS Aerial Resource Inventory System 
ARTEMIS African Real-Time Environmental Monitoring using Imaging Satellites 
ASCE American Society of Civil Engineers 
ASD Air Survey and Development, Inc. 
ASEAN Association of Southeast Asian Nations 
ASGA Association des Services Geologiques Africains 
AVHRR Advanced Very High Resolution Radiometer 

B B.P. before present (present being 1952, when radiocarbon 
dating became commercially available)
 

BDP Baardheere Dam Project
 
BFPS British Forestry Project, Somalia
 
BMZ Bundesministerium fuer Wirtschaftliche Zusammenarbeit
 
BNA Blue Nile Associates
 
BOSTID Board on Science and Technology for International Development
 

C 	ca. circa (approximately) 
CAS catch assessment survey 
CDA Cooperation for Development in Africa 
CEC Commission of the European Communities 
CIFA Committee for Inland Fisheries of Africa 
CILSS Comite Permanent Interetats de Lutte contre la Secheresse dans le Sahel 
CISP Comitato Intemazionale per lo Sviluppo dei Popolo
 
CITES Convention on International Trade in Endangered Species
 
CPCA Comite des Peches Continentales pour l'Afrique (FAQ)
 
CPUE catch per unit of (fishing) effort
 
CRDP Central Rangelands Development Project
 
cumecs 	 cubic meters per second
 

coefficient of variation
 
CWS Church World Services
 

CV 
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D 	 D.V.W.K. 

DAP 

DC 

DLWR 

E 	EC 


EC25 


EEC 


EIFAC 


ELC 

EMRO 


ENC 


ERDAS 


ERP 

ERS 

F FAO 

FBS 
FEWSD 

FR 

FSP 

G GDP 
GJV 

gm 

gn 

GNP 
GOE 
GSDR 

GTZ 
H ha 

III 

HMSO 

hn
J IBRD 

ICA 
ICE 

[COLD 
ICRAF 

ICTA 

IDC 


IFAD 


German Assoiation for Water Rescurces and Land Improvement 
disodiuni ammonium phosphate 

district commissioner 

Department of Land and WaLeI Resources 
electrical conductivity 

electrical conductivity at 25"C. 
European Economic Community 
European Inland Fisheries Advisory Commission 
Electroconsult 
Eastern Mediterranean Regional Office (WHO) 
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Earth Resources Data Analysis Systems, Inc. 
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Economic Research Service 
Food and Agriculture Organization of the United Nations 
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Forest Reserve 
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Government of Ethiopia 
Government of the Somali Democratic Republic 
German Agency for Technical Cooperation
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Her Majesty's Stationery Office 
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International Bank for Reconstruction and Development (World Bank) 
International Center for Aquaculture 
Instituto Nazionale per I1Commercio Estero 
International Commission on Large Dams 
International Council for Research in Agroforestry 
Instituto Ciencia y Tecnologfa Agrfcolas (Guatemala) 
(Institute of Agricultural Science and Technology) 
International Development Corporation 
International Fund for Agricultural Development 
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IFO Institut fuer Wirtschaftforsch.ng 
IIASA International Institute for Applied Systems Analysis 
IIED International Institute for Environment and Development 
IIIC International Irrigation Information Centre 
ILCA International Livestock Center for Africa 
ILO International Labour Office 
IMF International Monetary Fund 
IPAL Integrated Project on Arid Lands 

IPM Integrated Pest Management 
ISNAR International Service for National Agricultural Research 
ITC International Institute for Aerial Survey and Earth Sciences 
ITE Institute of Terrestrial Ecology 
IUCN Internationa inion for Conservation of Nature and Natural Resources 
IWR Institute for Water Resources 

J JASPA Jobs and Skills Programme for Africa 
JESS Jubba Environmental and Socioeconomic Studies 
JSP Juba Sugar Project 
JuDAS Jubba Development Analytical Studies 

K KFW Kreditanstalt fur Wiederaufbau, German Aid Funding Organization 
kph knots per hour 
KREMU Kenya Rangeland Ecological Monitoring Unit 

L LDC less developed countries 
In natural logarithm 
LRDC Land Resources Development Centre 

(now part of TDRI, Tropical Resources Development Institute) 
LSA Later Stone Age 

LSU Land System Units 

LWR Department of Land and Water Resources, Ministry of Agriculture 
MAB Man and the Biosphere Programme 
MARC Monitoring and Assessment Research Centre 
MARS Market Study 
masl meters above sea level 
maxcpue maximum catch per unit of effort 
MCC Mennonite Central Committee 

mcm milion cubic meters 
mcpue mean catch per unit of effort 
MEI morphoredaphic index 
MFMR Ministry of Fisheries and Marine Resources 
mincpue minimum catch per unit of effort 

MIP Mogambo Irrigation Project 
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2
R 	 r 

RAO 

REDSO 

RGS 

RMR 

Ministry of Jubba Vailey Development 
Sir Malcolm MacDonald and Partners, Ltd. 
Ministry of National Planning and Jubba Valley Development (formerly MJVD) 
Minister of Agriculture 
Ministry of Health 

Middle Stone Age 
maximum sustainable yield 

no date 
National Academy of Sciences 
National Aeronautics and Space Administration
 
Natural Environment Research Council
 

National Environment Secretariat
 
National Environmental, Satellite, Data and Information Service
 
Normal High Wate- Level in Reservoir
 
number of lithic. found in a density sample
 
National Oceanic and Atmospheric Administration,
 
Advanced Very High Resolution Radiometry
 
National Range Agency
 

National Tsetse and TrypanosomiasisControl Project
 
National University, of Somalia
 
Organization of American States
 
Overseas Development Administration
 

Overseas Development Institute
 
Overseas Development Unit
 
Organization for Economic Cooperation
 

Overseas Educatiori Fund
 
Organization pour la Mise en Valeur du FleuvL ',ambie
 
oral rehydration salts
 
oral rehydration therapy
 
Piper 18 (!uper Cub) airplane
 
potential evapotranspiration
 

Primary Health Care
 
Bureau for Program and Policy Coordination
 

parts per million
 
Private and Voluntary Organizations
 

coefficient of determination in regression analysis
 
Regional Agricultural Officer
 
Regional Economic Development Services Offices
 
river gauging stations
 
Resource Management and Research, Ltd.
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SAIS Studio Architetti Ingegneri Specializzati 
SAREC Swedish Agency for Research Cooperation with Developing Countries 
SCOPE Scientific Committee on Problems of the Environment 
SDR Somali Democratic Republic 
SEBS Socioeconomic Baseline Studies (of JESS) 
SES Somali Ecological Society 

SG specific gravity 
SIATSA Tropical Agricultural Research Services 
SIDA Swedish International Development Agency 
SLR single lens reflex camera 
SMP Somali Marine Projects 
SOGREAH Societe Grenobloise d'Etudes "!t d'Applications Hydroliques 
SOMAC Somalia Academy of Arts and Sciences 
SRC Synergic Resources Corporation 
SRCS Somali Red Crescent Society 
SRP Somalia Research Project (University College of London) 
SRS Southern Rangelands Survey 

SSh Somali shillings 
SWDO Somali Women's Democratic Organization 

T metric ton, metric tonne 
TAMS Tippetts-Abbett- McCarthy-Stratton 
TARDA Tana and Athi River Development Authority 
TDS total dissolved solids 
TEBS Terrestrial Ecology Baseline Studies (of JESS) 
TLU Tropical Lives:)ck Unit 
TSS total suspended sediment 

TVA Tennessee Valley Authority 

U UN United Nations 
UNCTAD United Nations Conference on Trade and Development 
UNDP United Nations Development Programme 

UNEP United Nations Environment Programme 
UNESCO United Nations Educational, Scientific, and Cultural Organization 
UNHCR United Nations High Commission for Refugees 
UNICEF United Nations Children's Fund 

UNIDO United Nations Industrial Development Organization 
USAID U.S. Agency for International Development 
USBR U.S. Bureau of Reclamation 

USDA U.S. Department of Agriculture 
USEPA U.S. Environmental Protection Agency 
USGPO U.S. Government Printing Office 
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VITA Volunteers for International Technical Assistance, Inc.
 
WASH Water and Sanitation for Health Project

WBS Women's Baseline Study
 
WDA Water Development Agency
 
WHO World Health Organization
 
WWF World Wide Fund for Nature (formerly World Wildlife Fund)
 

y YMCA Young Men's Christian Association 

Throughout this report scientific units follow standard international practice. For example,
kg kn2 year means kilograms per square kilometer per year. 

The International Monetary Fund calculated the average official exchange rate for 1987 at
105.6 SSh to the U.S. dollar. The purchasing power parity during the same period, however, 
was just over 166 SSh to the U.S. dollar. 
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Somali Glossary 

The following glossary of standard Somali place Dujuuma 
names and terms used in JESS reports represents a Faafxadhuun 
close approximation to Somali pronunciation and Fanoole 
orthography. Words in parenheses are alternate 
spellings that are commonly seen, but which JESS Fuua 
feels are non-standard. The spelling of "Jubba" is Gaduudey 
an obvious example-by far, the most commonly Garbahaarey 
encountered spelling of the river has only one "b," Golweyn 
but based on the most common Somali pronuncia- Gomeeni Yare 
tion of this word, the double "b" spelling is con- Goob Weyn
sidered standard. Words appearing in square Gurmeyso 
brackets indicate another, different Somali or 
foreign name for the same place. For example, the Hakaka 
most common Somali name for the capital is not Haraawe 
Muqdisho, Mogadishu, or Mogadiscio, but Xamar Hiloshiid 
(pronounced "hamar"). Hombooy 

PlaceNames Honqorre 
Afgooye Hurufle 
Afmadow Iskandariya [Alessandria] 
Arbay Cabdi Jabbi 
Baardheere (Bardera, Bardere, Bardhere) Jamaame [Margherital 
Badhaadhe Jilib (Gelib) 
Banta Jowarri - grazing area 
Baraawe (Brava, Baraw- east of upper Middle Jubba and bay 
Baydhabo (Baidoa) Kalaanje 
Beledul Kariim Kaytooy 
Bidi Kismaayo (Kismayo, Chisimaio, Kismayu) 
Birbiriso Kumbareera 
Bu'aale [mistakenly identified Kumtiire 

on some maps as Dujuuma] Kuudka 
Buulo Maamow Libaanga 
Buur Fuule Libooye 
Buurdhuubo (Burdubo) Luuq 
Cabdulle Kakane (Luq, Luk, Lugh, Lugh Ferrandi, Lugh Ganane) 
Canjeel Madiina 
Cusbooley Mana Moofa 
Deex - grazing area between Manaane 

lower Jubba River and the coast Mardha 
Demo Mareerey 
Dhacar- grazing area Maykoreebe 

in lower Jubba, west of the river Mogambo 
Dheshceg Radiile Mokomane 
Dhoobey - grazing area Moofa 

east of lower Middle Jubba Muqdisho 
Dhesheeg Waamo (Deshek Uamo) (Mogadishu, Mogadisho, Mogadiscio) [Xamarl 

Nafta Quur 
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Nasiib Buundo 

Nyiireey 

Qalaaliyo 

Qoraxey
 
Saakow (Saacow, Sakow)Saretdeybeel 

Sareale 

Sarsaar 

Shabeelle 

Shangaani 

Tansaaniya 

Turdho 

Wandiid - grazing area cast 


of Saakow; east of Banaada
 
Webi Jubba 


(Uebi Juba) [Ganaane] - Jubba River 

Xagar Buulo 

Yontooy 


Houses 
aqal - portable nomad hut 
baraako - rectangular with tin roof 
cariish - rectangular wattle or mud and wattle 
hoori - portable nomad hut 
mundul - round wattle or mud and wattle 
sar -cement or cement-brick house 

MeasuresandStorage
boosto - about 1/24 of a hectare 
darab - about 1/4 of a hectare 
kintaal - quintal or about 100 kilograms 
shood - 1/4 of a suus or .62 to .75 kilograms 
suus - 2.5 to 3.0 kilograms 
tenc; - large ghee tin 

PhysicalFeatures 
bakool - white soils 
ceel - well 
degaan - "home areas" of pastoralists 
dhesheeg 

(deshek, desheek, dhasheeg) - depression 
dhoobey - dark/black clay soils 
doonk - inland rainfed soil 
dooy - red clay soil 
gosha - of the forest 
haro- lake 
hilo - watering place 
jiimo - riverbank 
shiid - stone 

tog, togga (tug, toog) - seasonal stream
 
war - manmade pond
 
webi - river
 

-Politicssubdistrict 
guddi - committee 
guddoomiye - chairman 
madaxweyne - president 
nabadoon - peacemaker 
sheikh - Islamic religious leader 
tuulo - village 
xaafad - neighborhood 

Seasons
 
gu' - big rains (April to June) 
xagaa - dry season (June to September) 
deyr - small rains (October to November) 

jiilaal - very dry season (December to February) 
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The Government of.tie Somali Democratic 
Republic (GSDR) is seeking financial support for 
constructing a multipurpose high dam on Jubba 
River near Baardheere (see Figure 1). The objec-
tives of this dam are to: 

* generate 105 MW of electricity; 

"provide downstream flood control; and, 

"provide year-round stable river flow for ir-
rigation development, 

High dams create significant environmental and 
social changes: commonly distributing benefits to 
urban centers while contributing to deteriorating 
quality of life of local rural populations whose 
natural resource base changes as a result of dam 
construction. Water development projects resulting
from impoundments, such as irrigation, impose so-
cial and environmental costs on local populations
while improving the well-being of urban dwellers, 
To help GSDR in reducing net soc-al and environ­
mental costs of Jubba Valley development and 
retaining local benefits, Jubba Environmental and 
Socioeconomic Studies (JESS) collected environ-
mental, social. and economic data formore than two 
years in Somalia with special emphasis on field 
research in Jubba Valley (see Appendix - Work 
Statement). 

Recommendations for optimizing development 
(e.g., enhancement of positive changes and mitiga-
tion of negative effects) are written into the text of 
each of the reports featured in Volumes If and 11 of 
JESS Final Report. However, major recommenda-
tions have been collated and repeated with brief 
discussion inChapter Vof this report. Recommen-
dations from all JESS investigations are further 
encapsulated ip matrix-form and presented at the 
end of this executive summary. A 1:500,000 scale 
map is provided at the back of this volume which 
depicts areas of project research and potential
development imoact. 

Physical and Biological Environment 
Jubba Valley is a remote and undeveloped area in 
Southern Somalia with an estimated population of 
slightly over one million. The economy is based 
almost exclusively on agriculture and mobile live-
stock herding. Climate is subhumid to semiarid with 
rainfall between 200 and 700 rnm per annum 

I. EXECUTIVE SUMMARY 

depending on location. Rainfall is highly variable 
seasonally and annually, normally occurring during 
two wet seasons of gu' (April to June) and deyr
(October to November). 
JuDAS social studies determined that approximate­
ly 360,000 ha of the one million ha classified were 
suitable for irrigation, of which, 17,000 are current­
ly irrigated. The generally impermeable soils are 
subject to salinization and waterlogging problems,
and high concentrations of boron were found in 

several sites. 
Jubba River begins just north of the Ethiopian bor­
der from a confluence ofthree rivers with Ethiopian 
highlandorigins.Over90perccntoftheJubbaRiver 
flow originates in these highland areas. Average 
annual flow is slightly over 6,000 million cubic 
meters (mcm) ranging between measured extremes 
of 2,700 and 10,300 mcm. Variation in monthly
flow is between 0.1 and 1.9 mcm. 

Water quality is acceptable for domestic and 
agricultural uses for most of the year. During flood 
peaks, electrical conductivity exceeds 1,000 
puhos/cm for several days. Simiarpeaks of phos­
phate, nitrate, and suspended solids occur, coincid­
ng with high iver flow. 

In terms of vegetation and land use, undisturbed 
areas are limited to small patches of gallery forest 
along Jubba River. Only two patches exceed 100 ha 
in size and the total area of remaining riverine forest 
isless than 900 ha. Clearing rates for agriculture are 
accelerating; therefore, gallery forest is not likely to 
remain until 2000 unless protective intervention 
occurs. 
Forest resources in Jubba Valley are sufficient to 
meet present demands for fuelwood and construe­
tion material if extraction is spread over a wider 
geographic base. Human concentrations at refugee 
camps, large agricultural projects, and urban centers 
have caused lecal deforestation---especially in 
floodplain areas. 
Nonflooaplain areas are dominated by 
Acacia/Commiphora brushlands which can only 
support agriculture in years with above average 
rainfall. There are some areas near Jilib which 
receive 750 mm or more rainfall during some years;
these areas have rainfed cultivation. Nonfloodplain 



is mostly used for grazing livestock. Livestock 
population estimates are 350,000 camels, 600,000 
cattle, 420,000 sheep, and 700,000 goats, mostly in 
seasonally migratory herds, 

Much floodplain land is used for irrigation or flood-
recession agriculture. In middle Jubba, large lateral 
depressions, or dhesheegs, adjacent to the river fre-
quently fill with flood or rainwater. Approximately 
7,000 ha of a potential 21,000 ha of dhesheegs are 
cultivated in recession agriculture. Approximately 
17,000 ha of land is being irrigated by three large, 
state-operated projects and medium-scale banana 
plantations. The state projects grow mostly sugar 
and rice. 

Wildlife is not abundant as wild animals constitute 
less than five percent of the total herbivore biomass. 
Very small numbers of elephant and rhino are 
present. but are susceptible to poaching. Other large 
mammals have declined severely and only small 
mammals, such as dik-dik, duiker, lesser kudu, and 
gerenuk, maintain viable populations. Hippos, 
crocodiles, warthogs, and baboons are serious pests 
which endanger crops, livestock, and human life. 

Fishing isnot common in Jubba River, although the 
river is capable of producing an estimated sustained 
yield of 1,600 metric tons per year. There are no 
commercial activities beyond part-time cooperative 
fishing. Most fishing is artisanal and takes place 
during low flows of the dry seasons. 
Socioeconomic Environment 
The valley population of slightly over one million 
is growing at three percent per year. With 46 percent 
under 14 years of age and 68 percentunder25 years, 
the population isyoung and expanding. In the E -BS 
sample, each household had slightly more than six 
individuals, with an estimated 170,000 households 
in the valley, 

Education and training levels are low. Only 36 
percent of adult males claim an ability to read and 
write Somali and 15 percent of adult females read 
and write. Fornal education and vocational training 
are almost nonexistent. Over 75 percent claim 
agriculture or livestock herding as their primary 
occupation. 

Approximately 10,000 individuals work as wage 
laborers at large-scale projects, but at wages below 
subsistence levels. Less than 30 percent of SEBS 
respondents reported wage labor, mostly as part-
time labor for neighbors. Many farmers hire non- 

household labor during land preparing, weeding, or 
harvesting. 
Health conditions are not good and will worsen with 
increased irrigation development. Malaria and bil­
harzia are common throughout Jubba Valley, but at 
alarming levels in villages near irrigated fields in 
the lower Jubba. Prevalence rate for urinary bilhar­
zia in children under 14 years of age was nearly 75 
percent in one JESS survey. Data for malaria, 
neonatal tetanus, gastroenteric disease, and 
respiratory problems are of similar concern, since 
health facilities are virtually lacking in the valley. 
Only three PVO-operated clinics and one hospital 
in Kismaayo are operating to support a population 
in excess of one million individuals. Most medical 
treatments are prescribed and dispensed by un­
tined pharmacists. 
Agriculture and livestock herding is at subsistence 
levels in an overwhelming majority of households. 
Except forsmall-scale irrigation of onions and some 
vegetables, crops are grown primarily for household 
consumption. Surpluses are bartered for milk 
products or meat, or sold in local mark.ets. There are 
few specialized markets or fixed places where bulk­
ing for wholesale occurs, except for cotton and 
bananas. Major household crops consists of sor­
ghum, maize, sesame, and small amounts of table 
vegetables or fruit. 

Over 30,000 ha are in three state-owned projects: 
Juba Sugar Project, Fanoole Rice Project and 
Mogambo Irrigation Project. Juba Sugar and 
Fanoole Rice produce the bulk of Somalia's produc­
tion of sugar and rice. The projects have caused 
great social disruption and are not economically 
successful No households were compensated for 
loss of land to projects, even in compensatory 
employment. Not one project has met goals for 
project cost, implementation schedule, and crop 
production. All three projects have been hand­
icapped with a lack of project management ex­
perience and foreign exchange for purchasing 
equipment and parts. All three projects are in poor 
states of maintenance and nearly two-thirds of the 
30,000 ha of project lands were not in agricultural 
use in 1987. 

There has been a rapid increase in smallholder 
irrigation-particularly in Gedo Region. Use of 
small 20-liter-per-second pumps has been en­
couraged by low import taxes and subsidized diesel 
fuel. PVOs have also stimulated small-scale irriga­
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tion around refugee camps and the technology has 
spread to other farmers. In many cases, sharecrop-
ping arrangements have evolved where urban inves-
tors purchase pumps and exchange pump use for 
land and labor from farmers for equal crop shares. 
It is estimated that over 7,000 ha are being irrigated 
by small pumps. Competition for limited water 
resources between smallholders and large projects
will be a very serious issue in the near future if the 
government does not promulgate water-use legisla-
tion which would control water allocations among 
users. 

Over 8,000 ha are cortrolled by 54 privately owned 
banana plantations in medium-scae irrigation 
operations. Of the total, only 3,315 ha were in 
cultivation as a result of declining international 
markets forSomali bananas. Somali banana exports 
have dropped from 73,300 tons in 1972 to 22,700 
tons in 1987. Banana marketing is controlled by 
Somalfruit-a company jointly owned by govern-m ent and foreign private in vesto rs. 

Agriculture has been constrained by a lack of land-
tenure security. In 1975, agricultural land in 
Somalia was nationalized with the Agricultural
Land Law. Under this law, government grants and 
registers 50-year leases on agricultural lands to 
applicants after they successfully complete the 
registration process. Since 1975, 30,000 ha of rela­tively fertile cropland has been taken from 
srtailholdecrs foroplanm en ta rom 
withoutcesogovernment agricultural projects

compensationstrategy
Uncompensated taking of land is still legally occur-
ring because the law permits registration of any
unregistered land, even if it has been occupied andproductively cultivated by others for generations.
Nuerousivy ltia tesy res frm regration.Nttmerous land disputes resulting from registraton 
of occupied land have surfaced in the Shabeelle andJubba valleys. 

Livestock herding figures prominently in national
and valley economic and social systems. Nearly 50 
percent of SEBS households reported household 
income from livestock. Livestock account for 35 
percent of the gross domestic product and more than 
80 percent of Somalia's export earnings. Since 
1983, a Saudi Arabian import ban on Somali live-
stock severely cut livestock exports as Saudi Arabia 
was a major importer for Somali livestock. Exports 
declined from U.S. $123 million in 1982 to U.S. $47 
million in 1984. 

Livestock are kept in mixed herds of camels, cattle, 
sheep, and goats which move to seasonally avail­
able water and forage. Regions of tsetse infestations 
near Jubba River restrict but do not eliminate 
floodplain grazing opportunities. The upper Jubba 
floodplain (future reservoir) is an important dry­
season grazing area for a large part of the national 
livestock herd. Part of this area will be lost through
inundation, but livestock forage in the future draw­
down zone will partially compensate for grazing 
loss. 
Livestock production is primarily for household 
consumption and not for sale of live animals. 
Household livestock management is directed 
toward milk and milk products which are sold in 
village markets. However, local market livestock 
sales in Jubba Valley are healthy-cspecially in 
Kismaayo, which helps service the vigorous Kenya 
livestock trade of over 300,000 head per year. 
Livestock are largely manadL v s o k ge y m n god byymobileo i aherdersrre l e d 
who move large herds seasonally on routes roughly 

paralleling Jubba River. During dry seasons, herds 
move from north to south, seeking graze and water 
near Afmadow or Shabeelle wetlands. In wet 
seasons, herds disperse, taking advantage of 
ephemeral dryland graze and watering points.
Anew subsistence mode is emerging in Jubba Val­
ley which combines fixed settlement and seasonal 
cultivation of rainfed crops with a degree of open­
range livestock herding. This agro-pastoralistdiversifies household economic depend­
ence and isless susceptible to drought. Many former 
pastoralists have adopted this surviva' mode in a 
pstoa hae oteothi surviva omiresponse to a range of ecological arid economic
 

stresses. Much of the agro-pastoralism is occurring
inofldpa resgnrlyintemde
 
in nonfloodplatn areas, generally in the middle
Jubba.

Effects of Proposed Development inthe Jubba River
 
Valley

The future Baardheere Reservoir will impound
 
3,400 mcm, or roughly 55 percent of the annual
 
Jubba River flow. The 160-kn long reservoir will
 
inundate 310 km 2 at 142 masl, mostly marginal
 
grazing land, but including 7,000 ha of irrigated or
 
recession agriculture. A 14-meter vertical draw­
down wil! expose up to 20,000 ha for varying dura­
tions allowing for drawdown agriculture and forage
 

loin oraw arclu and frg
production on at least 10,000 ha. 
Baardheere Dam is designed to remain below a 
700-cumec discharge in a one-iii-one-hundred-year 
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flood. Bottom outlets permit discharges greaterthan 
700 cumecs if dam operators decide to create over-
bank flooding to support recession agriculture. 
Flooding in the middle Jubba will be eliminated 
unlesscontrolled floods are employed. Minorflood-
ing will continue to occur in th, lower Jubba be-
cause river banks are not sufficient to contain 700 
cumecs and local rainfall contributes to heavy sur-
face runoff. 

Before Baardhieere Dam, average monthly dischar-
ges at Baardheere range from below ten cumecs to 
over 462 cumecs. The dam will regulate and stabi-
lize discharge between 130 to 260 cumecs, assuring 
a steady flow of water each monwh. 

Seawater intrusion in the estuary will be curtailed if 
agricultural off-take can be controlled to retain ap-
proximately 20 cumecs flow in the estuary. Since 
the Jubba estuary is not complex or extensive, very 
little physical change will occur in this area. 

Groundwater levels will change, especially in the 
floodplain. In dry seasons, the water table will be 
higher than in pre-dam conditions. In wet seasons, 
the water table will be depressed when compared to 
a non-dam situation. 

Overall water quality will improve as a result of 
impoundment. Reservoir discharges will be accept-
able for domestic use (after treatment) and agricul-
ture. The saline peaks associated with floods will be 
diluted in the reservois and discharges should be 
below 600 j.tmhos/cm throughout the year. In-
creased use of fertilizers and biocides will cause 
deterioration of downstream water quality. 

Baardheere Dam will diminish Jubba River's 
floodplain and alter the vegetation toward non-
floodplain conditions. Native floodplain vegetation 
will disappear through changes in the water regime 
and through increased clearing because of flood 
reduction and increased access, 

The reservoir will create an entirely new habitat, 
changing from semiarid brushland to lake. Aquatic 
vegetation will develop around shorelines, but 
proliferation of floating aquatic weeds is not ex-
pected. Aquatic birds will increase dramatically as 
will crocodile populations. Hippos are not likely to 
increase in the short-term because of a lack of 
forage, but will become more numerous if draw-
down agriculture is successful, 

The dam is not likely to have direct effects on 
terrestrial marnnials as most large mammals have 

been reduced in numbers by poaching and habitat
 
loss. Wildlife will be significantly affected indirect­
ly as flood control will encourage more clearing of
 
natural vegetation for expanded agriculture.
 
Floodplain areas will be denied to most wildlife
 
species as they are considered crop or livestock
 
pests.
 
Crocodiles will increase in the reservoir area and
 
will continue to be threatening to humans and live­

stock in downstream areas. Control programs have
 
been recommended to reduce crocodile popula­
tions.
 
Fish populations in Jubba River will change after
 
Baardheere Dan. Some species seek spawning
 

areas in flooded lands, such as dhesheegs which will
 
be reduced in area. Fishing pressure is likely to
 
increase with moderate and stable river flows. A
 
reservoir fishery will become established very
 
quickly and expand rapidly until nutrient balances
 
are established after a few years.
 

Of numerous social issues revealed in the JESS
 
socioeconomic baseline study, four are highlighted
 
in this report. These issues comprise resettlement,
 
health, land tenure, and settlement planning.
 

Over 100,000 refugees at multiple camp sites will
 
be affected by inundation. Refugee relocation was
 
specifically excluded from the JESS scope of work
 
and therefore, is not the focus in any report volume.
 
JESS studies involved work on a settled population
 
of 13,000 individuals currertly residing within the
 
limits of the future reservoir. During the study
 
period, JESS worked with another contractor com­
missioned by NNPjVD to survey the resettlement
 
population and plan relocation strategies.
 

A proposal to relocate displaced families on multi­
ple sites in middle and lowerJubba Vaidey is recom­
mended by JESS. No site could be found which was
 
large enough to accommodate all resettlement
 
households in one location. In addition, the reser­
voir-area communities are culturally distinct and
 
warrant relocation at multiple sites. A special land
 
registration process isrecommended as a part of the
 
resettlement program.
 
Water-related disease will increase from im­
plementing Baardheere Dam and developing addi­
tional irrigation. There will be increased incidence
 
of urinary bilharzia, malaria, and gastroenteric dis­
ease. Health conditions are already unacceptable
 
and these will worsen. River blindness, Rift Valley
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fever, and AIDS could become significant health 
risks in Jubba Valley as a result ofdam construction. 
It is not likely that projects to improve health can be 
instituted to keep pace with increased disease 
threats. Health components should be attached to all 
development projects until a more comprehensive
plan to improve health can be implemented
throughout the valley. 

Security of land tenure is a major discussion point
in both river valleys of S',malia. The present land 
law permits inequities and provides a legal
mechanism for land taking without compensation.
If agricultural development is to occur at desired 
rates in Jubba Valley, the land law will need to be 
amended to increase security of tenure which, in 
turn, will encourage investment in agricultural 
production. 

Lastly, settlements will increase in size and func­
tions at an accelerated rate. A construction camp
will be created at Baai-dheere with all tLe problems 
of increased growth without attendant benefits. 
Middle and lower Jubba Valley urban centers are 
also expected to grow rapidly, especially if an all­
weather road is built between Jilib and Baardheere. 
Somalia lacks settlement planning experience, thus, 
settlement growth is likely to be unplanned and 
uncontrolled. 

Mitigation 
JESS studies indicate that Baardheere Dam should 
be an environmentally and socially benign develop­
ment, if mitigatory and compensatory actions are 
planned and implemented in timely fashion and 
with full support of government and the 
donor/lender community. In support of future 
mitigation/compensation planning, JESS prepared 
a series of recommendations which should serve as 
a basis for discussion between government and 
potential dam financiers. These recommendations 
are designed to serve as guidelines for development
planning in Jubba Valley. 

It will be the responsibility of ma3ter planners and, 
ultimately, the developers of the proposed 
projects-GSDR, in collaboration with donors and 
development assistance organizations-to ensure 
that potentially negative environmental and 
socioeconomic impacts are either avoided or 
mitigated, and that positive elements of proposed 
developments are enhanced to provide benefits to 
the greatest number of people in the valley. JESS 
recommends that GSDR, through its dam opera­
tions group, establish an Environmental and 

Socioeconomic Monitoring Unit (ESMU) and 
develop a monitoring program using JESS ,,ports 
and field data as a baseline. 
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II1 INTRODUCTION
 
Somalia's Jubba Valley is a remote, under- MJVD into the Ministry of National Planning and
developed land and water resource of significant Jubba Valley Development (MNPJVD).
national importance to the Government of the While the concept of a high dam near Baardheere 
Somali Democratic Republic. A vital key for considered early in the colonial era, serious 
economic development ofJubba Valley lies in con­
structing a multipurpose high dam north of studies did not begin until shortly alter the socialistBaardheere, approximately 300kin from the Indian revolution in 1969. Since that time, GSDR hasOcean. As conceived, this dam will reduce or conducted extensive studies to demonstrate 

eliminate frequent floods, generate 105 MW of economic, social, environmenta , ad engineering 
hydroelectic power, and provide more stable river feasibility of Baardheere Dam to potential donors 
flows for expanding irrigated agriculture. and lenders. 

Given a lack of national experience in hydropower In July 1988, AHT released the first two draft 
development and operation, donor reluctance to master plan volumes: Volume I, PresentStage of 
financea high dam on Jubba River priorto extensive Development, and Volume il, Regional Develop­
studies has been characteristic of the Baardheere ment Programme. These volumes utilized a sig-
Dam Project (BDP) during its 15-year existence- nificant amount of JESS baseline and special study 
first, in the Ministry of National Planning and later, results, as had been envisioned by project designers. 
in the Ministry of Jubba Valley Development. In A pending thir ",olume will present an investment 
1987, a government reorganization fused MNP and strategy for selef A1development alternatives. 

View ofproposeddam site atMarkableylooking north toward the Jubba Gorge.(J.Janzen) 
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With publication of two draft master plan volumes,
the primary objective of JESS-data collection for 
master planning-had been satisfied. However, a 
project of a scope and magnitude of JESS cannot be 
judged complete until final reports are prepared.
These reports must provide details on methods,
results, analyses, and integration of data collected 
during two years of fieldwork in Jubba Valley. Not
all project data are of immediate relevance to master 
plaxming, but they may have greater significance for 
project-level design, implementation, and monitor­
ing. Information in the JESS data base also adds to 
a general body of knowledge for environmental and 
social sciences. 

This volume synthesizes significant results from 
JESS work in Somalia. It also draws upon previous
and parallel studies of Jubba Valley to present a
succinct overview for development planners and
policy makers. A dam near Baardheere will not lead 
to optimal valley development unless plans and
policies are established to take advantage ofbenefits 
and to reduce the social and environmental costs
which often accompany dam construction in 
developing countries. Somalia lacks the necessary
experience in dam construction and operation to
anticipate all development opportunities and poten­
tial problems. Donors and lenders should provide
guidance and financing to ensure that the dam 
produces benefits at expected levels for a majority
of the implementing nation's population. 
For further details on methodologies, techniques,
and full results of JESS, readers are advised to refer 
to Volumes II and III for descriptions of social,
economic, and environmental studies conducted by
JESS long-term staff and consultants. Forreference, 
a folded 1:500,000 map which illustrates areas in 
JESS Studies is included at the back of this report. 
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The AHT masterplansTdy area boundaries enclose 
an area of 38,860 km. JESS studies go beyond 
these because highly mobile pastoral populations 
forced JESS to accept more fluid boundaries. Com­pared to the master plan area, the JESS study area 
extends urthter in nort eevalley regions, a 
ing laterally in both directions from the river. In 
cnltra, A eignabtd io otherr concontrast, AHT designated a nairow northern cone 
from the proposed darn site to an apex at Luuq. The 
JESS study area coincides with administrative 
regions of Gedo, Middle Jubba and Lower Jubba 
regions (Figure 1). Area and estimated population 
of these three regions are given in Table 1. 

Table 1. JUBBA VALLEY AREA -

AND ESTIMATED POPULATION 

REGION AREA (kin2) POPULATION* DENSITY PER km 

Gedo 38,592 224,200 5.8 

Middle Jubba 43,572 362,700 8.3 

LowerJubba 35,114 447,200 12.7 
Valley Totals 117,278 1,034,100 8.8 
*Mod~fiedfrom Watson and Nimmo 1985 

In the master plan study area, AH-I estimates a 
population of 510,000 people (13/km ), growing at 
an estimated rate of 2.8% per annum. In the 
Southern Rangelands Survey, Watson and Nimmo 
(1985) estimated a total valley population of 
1,034,000 residents. Lacking reliable national cen­
sus data, both estimates are uncorroborated,demostrte ow denitis i butppultio thevaley, 
demonstrate low population densities inthe valley. 


A. Pysical and Biological Environment 

1. Climate 
The master plan for Jubba Valley development
(hereafter referred to as the master plan) continues 
a focus on agricultural development (AHT 1988). 
Jubba Valey's subhtamid to semiarid climate has 
been a constraint to agriculture since times of early 
settlement. Mean monthly temperatures exceed 25 
C in lower Jubba and increasing northerly withmaximum mean monthly temperatures of 310o C.at 

Luuq. Low rainfall, ranging from 200 mm in the 
north to above 700 mm near Jainaame and Jilib, 

coupled with evaporation rates in excess of 2,000 

II1. BACKGROUND 

mm per annum, pose serious constraints to agricul­
ture. Wind is constantly present, varying in direc­
bon by season. 
Jubba Valley follows the East African equatorial 
pattern of two annual wet seasons with rain ex­
pected during the gu' (April to June) and deyr
(October to November) seasons. Jiilaal (Decembert ac)i eyd y t r u h u h al y hl 
to March) is very dry throughout the valley, while 
the other dry season, xagaa (July to September) can 
produce light rainfall in coastal areas. Due to xagaa
rains, some areas in lower Jubba Valley receive 
larger amounts of rainfall. 

Jubba Valley lacks reliable data from long-term 
meteorological stations, but adequate data exist to 
define annual precipitation patterns. However, 
these averages are misleading. As in other semiarid 
areas, variation within and between years can be 
extreme. JESS studies, primarily conducted in 
1987, covered a statistically average rainfall year 
but with some temporal anomalies. Table 2 (next
page) summarizes long-term averages and 1987 
rainfall data for meteorological stations near 
Baardheere, Jilib, and Mareerey. 

2.Geomorphology 
Geomorphology and soils have been studied in 
another component of JuDAS (USBR 1987) and 
only significant points are summarized here. 
Jubba Valley is an emerged coastline with as­
sociated marine limestones, shales, and marls with 
outcrops of Cretaceous and Tertiary sedimentary 

rocks. Soils away from the river are typically coi­posed of weathering limestone and marl with karstic 
characteristics. Alluvial soils are present in riverine 
floodplains and ancient coastlines (USBR 1987). 

With a north-south e!cvation gradient between 
0.0003 and 0.00015, surface runoff is slow and
subsurface drainage is severely restricted except in 
floodplain alluvial soils (Alford 1987). In certain 
areas, notably in depressions known as dhesheegs, 
flood or rain waters can persist for more than two 
years, being lost almost entirely through evapora­
tion. Valley farmers frequently use dhesheegs for 
recession agriculture as one resource in a farmingsystem which also includes dryland and riverbank 
systs.
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Table 2. RAINFALL IN JUBBA VALLEY (mm) 

STATION YEAR JAN FEB MAR APR MAY 

JILIB 1987 3 0 0 89 163 

Long-term 2 1 8 139 111 
MAREEREY 1987 2 0 0 3 205 

Long-term 2 10 32 120 187 

BAARDHEERE 1987 0 0 8 90 107 

Long-term 5 5 20 93 56 

USBR classified 1,000,000 ha in Jubba Valley and 
determined that 360,000 ha were suitable for irriga-
don. Of these, 27,350 ha ate part of existing irriga-
tion projects (USBR 1987). However, AHT (1988) 
estimates only 17,000 ha are actually being ir-
rigated. USBR classified soils as Class 1,2,R1,R2, 
and 6. Class 1and 2 soils are suitable for irrigation
with minimum constraints. Class RI and R2 soils 
are considered suitable for paddy rice in periodic
rotation with non-flooded crops and Class 6 soils 
arenon-arableduetosoilortopographiclimitations. 
Continuous irrigation on R 1and R2 soils will create 
salinity hazards. R2 soils would require one year ofleaching before the top 0.5 m of root zone would be 
suitable for crop growth and nine years of leaching
before a safe root zone could be extended to 0.9 m

befreonecoudsae rot b exendd t 0. in 
(USBR. 1987). USBR noted that rapid flooding and 
horizontal flushing might remove salts from thesurface zone. US BR's summary of land classifica-
tion is presented in Table 3. 

Table 3. JUBBA VALLEY LAND 
CLASSIFICATION SUMMARY (ha) 

CLASS ARABLE INIRRIGATION TOTAL NONARABLE 

1 9,750 11,253 21,003 

2 134,035 16,099 150,134 

R1 22,270 22,270 

R2 167,176 167,176 

6 689,521 
Total 333,231 27,352 360,583 689,521 
7oure:USBR1987 

JuN JUL AUG SEP OCT NOV DEC TOTAL 

34 22 158 21 15 62 30 597 

54 53 18 18 74 60 48 586 
45 N/A 188 26 2 69 88 628 

66 79 27 8 65 122 46 764 

5 0 0 0 1 98 3 312 

13 20 5 6 65 68 28 384 

Some lands classified as arable may have agricul­
tural constraints due to high boron levels. Boron is 
toxic to crops at levels greater than 3 mg/l. Of 83 
samples which were chemically analyzed by USBR, 
only 13 percent were below 2 mg/l and 38.6 percent 
were greater than 10 mg/1. Three samples were 
higher than 40 mg/l. These findings underscore a 
necessity to conduct soil chemical testing for 
proposed agricultural projects before planning
proceeds to implementation. The significance of 
boron concentrations was not highlighted in the 
USBR report. 
It is estimated that Somalia has 8.1 million hectares 
of arable land; consequently, the USBR study area 
contains approximately five percent of Somalia'sarable land total (World Bank 1985). However,
arabisand total ( World Bank er 
there is a6differectee the Wor Ban estimate of 360,000 hectares suitable for irrigation in 
all of Somalia and the USBR estimate of 360,583hectares in Jubba Valley alone. Given salinity 
hazards associated with USBR's RI and R2 soils, 
the World Bank estimate is more realistic for sus­
tainable irrigation. 
3. Water ResourcesWydrology 

Jubba River is formed by a confluence of three 
rivers: Dawa Wenz, Genale Wenz, and Webi Gestro 
Wenz, originating in the Ethiopian highlands ap­
proximately 1,300 km from the Indian Ocean. Jubba 
River proper begins near the disputed border be­
tween Ethiopia and Somalia, approximately 880 km 
from the coast. Of the 220,000 km2 catchment area, 
167,000 km 2lie upstream of Luuq. JESS and AHT 
hydrological studies estimate that as much as 90 
percent of Jubba River flow originates in less than 
10 percent of the catchment area-mostly above 
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2,000 meters above sea level (masl) in Ethiopia 
(Afford 1987). 

Elevation and associated high rainfall dominate 
river flow regimes, particularly in the Bale Moun-
tains in the upper catchment. Alford (1987) sum-
marized elevation-area relationships of the entire 
catchment to illustrate the importance of a relatively 
small highland range with intense rainfall (Table 4). 

Table 4. AREA/ELEVATION RELATIONSHIPS 
OF JUBBA WATERSHED 

ELEVATION (masl) AREA (km2) %TOTAL 
4,001 - 4.500 1,100 0.5 
3,501 -4,000 1,540 0.7 
3,001 ­3,500 2,200 1.0 
2,501 - 3,000 7,700 3.5 
2,001 - 2,500 9,900 4.5 
1,501 - 2,000 18,700 8.5 
1,001 - 1,500 22,000 10.0 

501 - 1,000 25,300 11.5 

0 -500 132,000 60.0 
Total 220,440 100.0 

JESS commissioned a rainfall model of the upper 
catchinent using satellite imagery as a base for a 
geographic information system (GIS) data base. 
Components of the data base include vegetation 
cover, opography, slope, soil storage capacity, 
geomorphology, soils, and rainfall. Water balance. 
moisture-surfacing, and s moisuresuracig, nd urface rnoff models were 
developed and compared with discharge data from 
Luuq. From this analysis, it ran be shown that the 
upper catchment runoff year has three parts: 

" dormant period from November to March; 

* peak flood in May from Genale Wenz and 
Dawa Wenz; and 

* surge in July from Genale Wenz and Webi 
Gest Wenz. 

The study also shows that the Upper Genale Wenz 
is the most important runoff production area with 
one-third of total runoff (Hart 1988). Based on themodels, ;.he Ethiopian catchment has a surface 

modes, cathmet hs asuracethipiahe 
runoff of 5,270 million cubic meters (mcm), whichcompredfavoabl ecods.wih Luq dschrgeco mpared favorably w ith L uuq discharge reco rds. 
Of greater significance, the models indicated thattime lag between major rainfall events in the upper 

catchments and arrival of peak flows at Luuq may 
be as long as one or two weeks--especially at the 
onset of rainy seasons. If this finding is correct, dam 
operators will be able to operate with more precision 
if they can receive timely information on rainfall in 
the upper Genale catchment. 
FAO has instituted the ARTEMIS (Africa Real 
Time Environmental Monitoring Using Imaging 

Satellites) project to deliver weather monitoring 
data for Africa. This system is operational and is 
capable of delivering Meteosat imagery for 10-day 
periods. A receiving station for these data has al­
ready been established in Kenya. 

Average annual discharge at Luuq (upper end of 
proposed reservoir) is 6,2U4) mcm, but with extreme 
variations. Minimum measured annual discharge 
was 2,700 mcm in 1980 and 10,300 mcm in 1977
(USBR 1987). Flow data must be viewed with 
caution as only six gauging stations operate on 
Jubba River with discontinuous records and a lack 
of calibrated rating curves. Alford (1987) felt that 
duetoalackof reliable discharge records, there may
be an error of plus or minus 15 percent. 
Monthly and seasonal variations in river flow are 

also significant, ranging from zero surface flows 
along some river reaches during extreme dry 
periods to overbank floods once every three years. 
Flcoding can be localized or universal in the 
floodplain because bank-full capacity varies be­
tween regions, 700 cubic meters per second 
(cumecs) at Baardheere and 450 cumecs at 
Jamaame (AHT 1988). Figure 2 shows variations 

in river flow with histograms of 10-day mean dis­
charges for different probabilities of occurrence at 
Luuq. 

Floods nearly coincide with Somali wet seasons, but 
since more than 90 percent of the flow originates in 
the Ethiopian highlands, heavy flooding can occur 
without rainfall in Somalia. In 1987, gu' rains were 

poor in Jubba Valley, but late flooding caused 
severe crop damage from Luuq to the coast. Local 
rains combined with surface flow from Shabeelle 
wetlands can cause overbank floods below Jilib 
without any flooding in the upper reaches. 

Although total off-take for irrigation is relatively
low at present, demand exceeds supply during dry
lo prticdean ly during dryseasons, particularly during jiilaal when discharged o sb l w5 u e sa u q a g t t - w e 
drops below 50 cumecs at Luuq. Large state-ownedprojects at Mareerey, Fanoole, and Mogambo are 
forced to restrict irrigation pumping between 
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Figure2. Average Monthly Runoff andDischarge 

January and March. Banana plantations below 
Jamaame also incur reduced production during low-
flow periods. Baardheere Dam will stabilize river 
flows and yield an average monthly discharge rates 
greater than 130 cumecs which will permit irriga-
tion in Middle and LowerJubba regions throughout
the year if off-take in upper reaches does not in-
crease significantly. However, upperJubbaoff-take
is increasing rapidly with small-scale diesel pump-
ing systems. Small-scale irrigation has grown from 
an estimated 260 pumps in 1984 to over900 in 1988 
(AHT 1988). This uncontrolled off-takejeopardizes
large state-owned projects in Lower Jubba, but has 
increased overall production in Jubba Valley. Un-
doubtedly, small pump owners will increase and 
become more successful with regulation of riverflows. 

There is increasing concem overirrigation develop-
ment in the upper catchment. According to World 
Bank sources, Ethiopia has plans to develop 7,000 
ha for irrigation in the near future, but none within 
the Jubba watershed. However, some of the upper
Jubba catchment has irrigation potential and 
Ethiopia may choose to develop these areas in the 
future, 

Water Quality 
Water-quality data forJubba River are limited. Juba 
Sugar Project has been taking water-quality
samples since 1977 which is the longest continuous 
record. In 1986, JESS initiaicJ a one-year study of 
water quality involving monthly sampling at 
Baardheere Bridge, Jilib Ferry, Araare Bridge, and 
Goob Weyn (Jobin 1986). During flood stages,
samples were taken weekly and even daily to 
measure salt peaks which were said to be common 
during gu' and deyr floods. During the sampling
period, salt peaks were verified for 1987 gu' season 
with a maximum, electrical conductivity (EC) of 
2,400 pmhos /cm in May 1987 at Baardheere. 

During this period, field measurements for watertemperature, clarity, EC, and pH were taken.Acidified samples were later analyzed for phos­
phates, nitrates, sulfates, suspended sediments, and 
trace elements by the Faculty of Chemistry at Na­
tional University of Somalia (NUS). Randomly­
selected duplicate samples were analyzed for the 
same parameters at the certified Water Control 
Laboratory in Hopkinton, Massachusetts for 
verification. Trace element testing was limited to 
arsenic, boron, and selenium. 
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In summary, JESS water-quality surveys show that 
EC values were below 750 plmhos/cm for most of 
the year which is acceptable for irrigating crops. 
However, monthly means fqr March and April 1986 
exceeded 1.200 Wmhos/cm' and the monthly mean 
for March 1987 reached 1,300 gr~hos/cm2 . ECvalues greater thae 750 0mhos/cmin irrigation
water pose soil salinity hazards and reduce crop
yields. Suspended solids averaged 348 (xagaa), 148yiels. uspndeverged348 xaga),148solds(deyr), 28 (jiilaal), and 1,515 (gu') mg/I. Values of4,00() 28 are reportd 1,515 gu' floods of.mg/I are reported during gu floods (Jobin 

Jubba River carried high concentrations of phos-
phate in solution and suspended sediments with 
average values decreasing downstream. Nitrate 
concentrations were relatively low, but generally
increasing below the agricultural projects at Juba 
Sugar and Fanoole Rice projects. A JESS lim-
nological survey concluded that neither phosphates 
nor nitrates should be limiting factors for prolific
algal growth (Njuguna and Muthuri 1988). The 
limnological survey demonstrated eutrophic condi-
tions, but did not show rich planktonic or benthic 
populations, which could have been due to river 

flooding prior to the study and high arsenic con­
centrations. 
Arsenic concentraions in river and well water were 
ofnen i ich a n e tablisher 

often above 0.05 mg/l which has been established 
as a safe level for drinking water. River water
arsenic levels reached 0.25 mg/I duringjiilaal 1987
and ashallow well nearMogambo Irrigation Project
produced concentrations of 0.48 mg/l, nearlytimes higher than acceptable safe levels. Jobintme hi er ha ac pabe sf lvl.Jo n
(1988) notes that residents with chronir.exposure tohigh arsenic levels develop tolerance to arsenic, but 
visitors are at risk of serious illness from drinking
the water. 
Boron concentrations were at safe levels and 
selenium was never detected in any samples. How­

ever deect e in -rve r o ­
ever, sulfates will pose problems for in-river con­
struction during jiilaal. Sulfates in excess of 1,000
mg/I causes spalling in concrete unless remedial 
measures are taken. JlESS surveys found sulfates at 
1,500 mg/ atihe end ofjiilaal which dropped below 
00 mg/I with onset ofgu rains. Dam construction 

will need to avoid using nver water for mixing 
cement during this period. 

Somalias'sonly perennialriver,the .ubba, is usedfor potablewater, irrigation,

and wateringlivestock. Theflow regime will changemarkedly with closure
 
of the dam andsubsequent irrigationdevelopment of the valley. (P. Dulin)
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During a prolonged jiilaal, river flow decreases to a 
point that it is unable to prevent seawater incursions 
for as much as 45 km inland. Since municipal 
domestic water intakes for Kismaayo are ap-
proximately 30 km upstream from the coast, resi-
dents are forced to use undiluted seawater for 
domestic use (cooking, laundry, and bathing) until 
gu' flows increase to approximately 15 cumecs at 
the estuary (AHT 1988). 

By daily sampling at Baardlheere Bridge and Juba 
Sugar Project at Mareerey during onset of gu'
floods, it was possible to time the travel of salt 
flushes between the two points at different dis-
charge rates. Table 5 demonstrates travel times 
elaborated from these comparisons. 

BETWEEN BAARDHEERE AND MAREEREY 

DISCHARGE 
(cumecs) 

TIME 
(days) 

VELOCIT,
(cm/s) 

45 11 36 
156 8 49 
1300 5 79 

Source: Jobin 1988 

During JESS v:ater-q';ality surveys, no measure-
ments were made for bacterial or viral contamina-
tion. Direct observation shows that fecal 
contaminants from human, livestock, and wildlife 
are present. Details on domestic surface-water use 
and human health will be covered in subsequent 

Groundwater 
AlthoughknowledgeofJubbaValleyhydrogeology 
has increased significantly in the past 30 years, little 
has relevance to development except that 
groundwater resources have extremely limited 
value for domestic and agricultural purposes. Ex-
cept for a few locations, deep and shallow wells 
yield water of high salinity. Industrialized countries 
use 350 p.mhos as an acceptable upper EC limit for 
drinking and 750 gmhos for irrigation water. Jubba 
Valley residents are so accustomed to drinking 
saline water that they consider water at 1,000 to 
1,500 lpmhos ai sweet water. Dccp tubewells drilled 
near Baardheerc have EC values over 10,000
.mhos. Duringjiilaal 1987, Jobin (1988) calculated 

groundwater filtrate to Jubba River at Baardheere 
and Jilib at 1,500 and 2,000 p.mhos, respectively.
Below Jamaame, Jobin postulates groundwater 

contributions from Shabeelle Swamps and 
Dhesheeg Waamo of much lower salinities. 
In summary, except for ephemeral, shallow, fresh­
water lenses near the coast and at tributaries in the 
uper le , n on a at ru a te 

upper valley, known Jubba Valley groundwater 
resources are virtually nonexistent. 
4. Land Resources
 
Undeveloped Areas
 

There are no significant tracts of undisturbed or 
wilderness areas in Jubba Valley. However, this 
statement is not intended to imply that there are no 
areas worthy of preservation or protection from 
further development. Jubba Valley, while not den­
sely populated, has been exploited by transhumant 
livestock herds for centuries. More recently, thevalley has served as a recent locus for rapidly inten­sifying agricultural activities. 

For discussion of land use, it is convenient to 
separate the valley into simple classes of floodplainand nonfloodplain, as was done in JESS terrestrial 
ecology ba, '.ine studies. The ecological studies 
further stratified with respect to distance from the 
coast which is also in near conformity to different 
valley rainfall regimes. Vegetation and land-use 
differences were more pronounced between
floodplain and nonfloodplain boundaries than be­
tween cross-cutting strata. 
There are differences between undisturbed 
floodplain vegetation and that found in upland 
areas. Nonfloodplain vegetation is dominated by
AcacialCommiphoraassociations characteristic of 
semiarid East African savanna while floodplain
sites are dominated by Phyllanthus/Acacia.Varia­
tions on canopy closure, ranging from 0 to 100 
percent, result from differences in soil moisture, 
texture and fertility, microclimate, and disturbances 
by humans or livestock. Floodplain vegetation is 
frequently modified by fires which escape from land 
clearing for agriculture or are set forother purposes.
Other than species composition, the most important 
difference between floodplain and nonfloodplain is 
a potential for biological productivity. For instance, 
JESSstudiesmeasuredherbaceousstandingcropon 
both types of sites. Nonfloodplain peak standing 
crop dry weight values averaged between 700 kg/ha 
and 300 kg/ha through three different dry-season 
measurements of multiple sites. In contrast, 
floodplain averages were between 1,900 kg/ha ad 
940 kg/ha at the same sampling times-a nearly
threefold difference. Two moist floodplain sites 
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(which were not included in the samples) produced 
up to 10 metric tons per hectare (t/ha) with dense,
two-meter-high grasses. 

Woody vegetation demonstrates similardifferences 
between floodplain and nonfloodplain. Earlier, 
riverine forests covered most of the floodplain, but 
these forests have been reduced to relict status, 
especially during the last two decades. Riverine 
forest has diminished from over 9,300 ha in 1960 to 
less than 900 ha in 1987 (Deshmukh 1987). Rates 
of forest clearing have increased during this period.
Between 1960 and 1983, riverine forests were 
cleared at an approximate rate of 300 ha per annum, 
accelerating to over 420 ha per annum between 
1983 and 1987. The number of forest patches and 
their average size has decreased to a point that few 
sites remain which warrant protection. 

The Somali Research Project (SRP) and JESS have 
identified only two viable sites of riverine forest 
greater than 100 ha at Barako Madow (140 ha) and 
Shoonto (265 ha). Both sites are in Middle Jubba 
Region between Fanoole Barrage and Bu'aale. Both 
sites are designated as forest reserves by the Nation-
al Range Agency (NRA), but are not effectively
gazetted, delineated, or protected. Farmers have 
encroached on both areas with agricultural clearing.
Flooding in both forests during 1987 delayed fur-
ther clearing. Since they represent the largest tracts 
of riverine forest in Somalia, both sites deserve to
receive attention under compensatory wildland 
preservation, if they are still intact when loan 
negotiations for dam construction take place. 
Neither site contains plant associations which are 
unique in an international context, but they containwildlife species which are not found elsewhere 
(SRP 1988). Jubba Valley riverine forests 
biogeographically the northernmost extensions 

are 
of

East African lowland forest. JESS researchers col-
EastAfrcanpowlan dfrenwhihma esc ieslected a plant specimen which may be a new species
of the genus, Cola, which could be a Jubba Valley
endemic. Since the biota arc not well-known, a 
sense of stewardship dictates that some elements of 
natural forest be preserved for future study and use. 
Of great importance to ecosystem stability and 
wildand preservation are interriverine swamps lo-
cated between Shabeelle River and lower Jubba 
Valley. Fed by wet-season flow of the Shabeelle 
River, these areas are of unparalleled importance to 
wildlife and livestock. This series of linked wet-lands provide dry-season forage and water for 

wildlife and livestock herds which migrate from 
northern areas, such as Baardheere, Luuq, and Diin­
soor iJanzen 1988). These wetland areas are now 
the eastemmost extension of the range for elephants 
and African buffalo which are rapidly being exter­
minated through poaching and habitat destrction. 
In addition to providing wildlife habitat and dry­
season haven for livestock herds, these extensive 
wetlands have provided natural flood control for the 
lower Shabeelle and lower Jubba valleys. These 
wetlands have enormous capacity to absorb 
Shabeelle River flood flows, thereby, either 
preventing or mitigating damaging floods between 
Jilib and the coast. 
In discussing wildland compensatory measures for 
BDP, these lower Shabeele wetlands must be con­
sidered as prime candidates for protection in order 
to prevent unwise drainage for future agricultural
expansion. Lossof these irreplaceable wetlands will 
necessitate implementation of expensive flood con­
trol works '.o protect agricultural areas in lower 
Jubba Valey. Livestock herders would lose impor­
tant dry-season forage and wateiing points without 
these wetlands. Loss of wildlife habitat would also 
be unacceptable to most donors and lending institu­
tions. 
Land Use 
This subsection treats land use in terms of areal 

distribution and importance in the valley. Sub­
sequent discussions in the section, Socioeconomic 
Environment, furtherdescribe land use and produc­tion systems.
 
Of the 3.5 million hectares in the master plan study
 
af th 3.5e million hectares s lastud
arca, 86 percent (3.1 million hectares) is classified 

as bushland and forest suitable for supporting tran­
shumant livestock herds of mixed composition
(AHT 1988) Vegetation structure of these bush­
lands/forest consists of 'homy trees and bushes(AcaciaICotnmnip/ora), shrubs (Grewialordia),ac ac o thth (Gre wiai oria), 
and herbaceous growth with extremely variable 
amounts ofcanopy and cover. JESS ecology studies 
detail Jubba Valley vegetation in terms of speciescomposition, dominance, percent of canopy, 
phenology, and productivity.
Bushland/forest of Jubba Valley currenty provides 
Buan/forestpoJually crely provide 
forage for approximately 350,000 camels, 600,000
cattle, 420,000 sheep, and 700,000 goats which are 
owned by transhumant pastoralists and settledfarmers. Palatable biomass and water availability
are not sufficient to sustain long-term livestock 

15 



concentrations in one location, consequently, a pat-
tern of seasonal livestock movements has evolved 
over the centuries of valley occupation. Man-made 
environmental modifications, such as large-scale 
agricultural projects and artificial watering points,
have changed migratory patterns. The significance 
of these chariges is discussed in detail by Janzen 
(1988). Summair, points are discussed in a later 
section on livestock in ti-Is report, 

resource is robust and sustainable at present rates of 
extraction with exceptions of deforested areas 
around refugee camps in upper Jubba and near large 
agricultural projects in lower Jubba (Synnott 1988). 
Near the river, human population densities are 
higher arl evidence of overexploitation of fuel­
wood resources is becoming apparent. Unless fuel­
wood extraction is diverted to inland areas, woody
vegetation may become severely degraded. With 

In a range resource assessment, JESS studies showthat nonfloodplain sites, especially innorthern dis-
thatnonlooplan orterndisstes esecillyin 
tricts produce fewer herbaceous plants than ex­
pected when compared to similar environments in 
East Africa. These nonfloodplain sites are close to 
Jubba River and presumably subject to heavy graz­
ing from livestock. A common practice of grazing
livestock away from the tsetse-infected floodplain, 
but close enouLh for periodic watering, is probably 
causing range degradation and loss of productivity. 
Bushland/forest is also exploited for fuclwood 
which is the most common energy source for Jubba 
Valley. JESS forestry studies indicate that this 

increasing population (projected at 1,700,000 by
2005) and expanded clearing for agriculture, fuel­wood resources will pass beyond a point of sus­

tainability, most likely before 2005. The AHT 
master plan wisely calls for investigation into fuel­
wood plantations and alternate sources of energy. 
Nonirrigated agriculture in floodplain and non­
floodplain areas is the predominant form of crop 
production with over 120,000 ha under cultivation 
supporting more than 20,000 familie s (AHT 1988). 
The master plan projects growth in rainfed cultiva­
tion to 195,000 ha with 33,000 families by 2005.Levels of farming technology are low with m,-'imal
L o 
inputs of mechanization, biocides, fertilizers, and 

FanooleBarragedivertsJubbawaters to
 
large-andmedium-scaleprojects in Lower JubbaRegion. (R. Tillman)
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improved seeds. As expected, crop yields are low 
and variable seasonally and annually. In addition to 
limited availability of technology and markets, 
weather extremes-varying between drought and 
flood-also contribute to low yields and high farm­ing risk. Farming is below subsistence levels in 
Jubba Valley since most residents are forced intosupplemental survival strategies, such as providing
suppleetal srvivrsteraies, such-proidngo wage labor for others, temporary out-migrtion of 
some family members for employment or sus-tenance, hunting, fishing, fuelwood sales, and 
gathering forest products for food or for sale. While 
these activities may coexist with farming undernormal conditions, at certain times, these non-
agricultural pursuits become the sole source
household income and nutrition, 

of 

Of 360,000 ha with irrigation potential, only 17,100
ha are presently under irrigation, primarily limited 
to Class 1alluvial soils and to large-scale projects.
According to water management experts, the un-
regulated flow of Jubba River could be used to 
irrigate 30,000 ha at present irrigation efficiencies 
of 30 percent (AHT 1988). With Baardheere Dam,
the master plan calls for extending irrigation in 
annual increments of 1,250 ha to an ultimate poten-
tial of 120,000 ha beyond year 2015, assuming
irrigation efficiency is improved to40 percent. Bothassumptions call for achieving ambitious goals
which would tax technical resources of a more
highly-developed area. 

Most irrigation is under large-scale, state-owned 
projects and medium-scale banana plantations.
Banana growers in Jubba Valley control 8,300 ha of 
which, approximately 3,315 ha were cultivated in 
1987. Since fallow periods are necessary, only
2,300 ha were actually producing bananas in 1987 
(Evans et al. 1988). However, there is potential to 
recover underutilized banana plantation land if ad-
ditional markets can be identified, 

Fanoole Rice Project controls 8,200 ha, of which 
approximately 800 ha are planted in rice at any one 
time. Although double cropping was planned in
project dcsign, the practice has not been imple-
mented. At Fanoole, over 6,000 ha, mostly cleared, 
remain idle and are not available for smallholder 
farming. 
Juba Sugar Project (JSP) controls 7,200 ha forsprinkler irrigation of sugarcane. While the project 

was to be infull production by 1982, only 2,817 ha 
of sugarcane were harvested in 1987, down from a 

project high of 6,575 ha in 1985. Project manage­
ment permits an undetermined number of 
smallholders to farm unused portions of the project 
area. 

Mogambo Irrigation Project (MIP) currently has 
2,200hainsurface(2,040ha)andspriirrigation. Envisioned kler(16oha)as a rice-growing project, 
MIP diversified when smallholders were invited toparticipate. By 1987, 300 families on two-hectare 
pltweeicroadinoherjc.Rceul
plots were icorporated into the project. Rice cul­
tivation has suffered severe depredations by birds 
(Quelea)with losses reported at 58 percent in 1986.Severe Quelea damage was reported also in 1988 
(Murray Watson, personal communication). These
depredations are an inevitable consequence ofsmall-grain cultivation in East Africa for which
there seem to be few effective chemical or physical
control measures. If losses are to remain above 50 
percent, MIP would be an unacceptable investment 
for Somalia and a wiser course would be to return 
to smallholder cultivation of larger grain cereals. 
Additional discussion of socioeconomic effects of 
large-scale projects will appear in subsequent sec­
tions of this volume and in companion volumes of 
tis o tis o tantnocompa sons of 
this report. It is important to note reasons for a
universal failure of these projects to matchprojected outputs. Lack of foreign exchange, spare 
parts, fuel, and limited technical and managerial
skills are cited in evaluations for each project.Shortage of seasonal labor is also identified as aconstraint in spite ofeach project being surrounded 
by a human population living at subsistence levels 
or below. These conditions are not likely to change
quickly, even with construction of Baardheere 
Dam. With over 17,000 ha being controlled by
large-scale irrigation projects, this type of produc­
tion system has been tested in Jubba Valley and has 
not me donor and government expectations. At this 
point, Jubba Valley physical, social, and economic 
environments are not conducive to large-scale ir­
rigation projects. 
Inmiddle and lower stretches, Jubba River is often 
flanked by lateral depressions (dhesheegs)-many
of which exceed 50 ha in area. During overbank 
floods, some of these dhesheegs fill with flood 
waters. Groundwater and surface runoff also con­
tribute to dhesheeg-filling. Natural river levees orartificial bunds obstruct return flow when flood 
waters recede. Nearly 7,000 ha of these dhesheegs 
are cultivated in flood-recession agriculture. 
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Dhesheeg soils are fine sil'. and clay which form a 
nearly impenetrable barrier to infiltration and many 
retain standing water formore than two years. Most-
ly, water loss through evaporation (2,000 mm/year) 
causes water levels to subside within dhesheegs.
Farmers plant crops on allotted space at the 
permcter-usuallycombinationsofmaize, sesame, 
and vegetables (depending on season and location),
In some dhesheegs, new plantings occur concentri-
cally as water recedes in a line toward die dhesheeg 
center until the next wet season is about to com-
mence. Aerial photographs show pie-shaped plant-
ing patterns in which planting and harvesting occur 
simultaneously, and a continuum of crop matura-
tional stages is apparent. 

AHT (1988) estimates a potential for 21,000 ha of 
dhesheeg agriculture before Baardheere Dam is 
completed. Controlled flows of less than 700 
curnecs (a design specification) will eliminate most 
flood-recession agriculture in Middle Jubba as river 
bank-full capacity is approximately 700 to 800 
cumecs. However, with the present dam design,
there is potential to create controlled, temporary 
floods greater than 800 cumecs which would quick-
ly be absorbed in dhesheegs by natural surface flows 
or through ditches and pipes. Jubba River presently
produces floods ofgreaterthan 1,100cumecs, once 

in every three years, on average. 


Without flood control, dhesheeg agriculture has 
uncertainties because flooding is so frequent and 
occurs at unpredictable times. For instance, valley 

farmers considered a late flood in 1987 particularly

disastrous, not so much due to volume, but rather to 
its occurrence after crops had been planted in 
dhesheegs and along the riverbank. With controlled 
and predictable discharges regulated by BaardhecreDan, flood risk in dhesheeg agriculture will beeliminated. 

Present reservoir operation plans were prepared to 
optimize power generation and did not consider 
releases for agricultural water use or controlled 
overbank floods. Planned floods for dhesheeg
agriculture can and should be factored into reservoir 
operation schedules. Somalia cannot afford to 
forego loss of agricultural production from these 
7,000 ha of valuable cropland. 

Controlled floods for continued dhesheeg agricul-
ture could provide an invaluable crop production 
buffer for the period between dam closure and ad-
ditional irrigation development utilizing pumps or 

diversion structures. Dhesheeg agriculture with lit­
tie risk and high yields would provide more time for 
smallholders to convert from dhesheeg cultivation 
to pumped irrigation. Controlled floods will come 
without handicap to power generation since 
Somalia will not utilize optimal generating capacity
until some time in the future. Recent studies have 
shown that recession agriculture with controlled 
floods is likely to be the most productive use of 
African rivers (Scudder 1985). At present, Jubba 
Valley agriculture traditionally relies heavily on 
recession agriculture and a sudden termination of 
flood events will be economically and socially dis­
ruptive. 
5.Biological Resources 

Vegetation 
Ecological descriptions of Jubba Valley vegetation 
can be found in Volume IIof this report. In general,
this section focuses on past events which have 
shaped valley vegetation and on present and future 
uses of vegetation by valley residents. 

Currently, only floodplain vegetation (notably 
riparian forest) is in threat of eradication. For cen­
turies, this vegetation has been protected from live­
stock exploitation by the presence of tsetse fly
which transmits human and livestock 
trypanasomiasis. Human trypanasomiasis is not a 
factor in Jubba Valley history, but livestock 
varieties are common. Herders approach riparianvegetation with extreme caution-usually avoiding
riverine areas (except during jiilaal and periods of 
drought) or quickly watering livestock and depart­
ing to safer areas. Even if setse infestation in Jubba 
Valley is not severe, herders perceive tsetse zones 
as places to avoid, if possible. Destruction of 
riparian forest inJubba Valley has occurred as a

nainfrs nJbaVle a curda 
resultoragriculturalists clearing fertile alluvial soilsfor cultivation. 

JESS studies show that sedentary agriculture in 
lower Jubba Valley originated with Bantu-speaking 
slaves who escaped from Shabeelle River planta­
tions in the mid-19th century. These slaves, 
originally from what noware Kenya, Tanzania, 
Mozambique,andMalawi,werebroughttoSomalia 
by Arab traders to work in grain fields of the Benadir 
Coast. By 1900, an estimated 30,000 to 40,000 

ex-slaves and their descendents were working
croplands along Jubba River(Menkhaus 1988). So­
cial conflict erupted between these new settlers and 
Somali pastordists, but disputes were regulated by 

18 



herders' reluctance to enter tsetse-infected riverine 
farming zones. 

Through this century, sedentary agriculture 
prospered as new communities split off from older 
areas with consequent clearing of more riparian 
forest. Farm surpluses were legendary, noted by
19th century European explorers who also 
described rudimentary irrigation systems used by
valley farmers. A brisk trade developed with Jubba 
Valley surpluses heading toward Zanzibari Empire 
markets. More agricultural expansicz' occurred 
during the early colonial period (1888 to 1935) with 
British occupation of Jubaland from the west bank 
of Jubba River to Kenya and Italian dominance 
from the east bank along the Somali coast. A more 
detailed account of the social and economic disrup-
tions to Jubba Valley can be found in Volume III 
(Menkhaus 1988). 

Generally, British and Italian adventurers cleared 
riverbank land for cotton cultivation following
European plantation models established in Asia. 
Most plantations were failures, being plagued by a 
lack of labor. This laborshortage led to forced-labor 
schemes which caused valley residents to flee once 
again to uncleared aicas to avoid labor conscription. 
Food surpluses and brisk trade passed into history, 

Later in the colonial period (1935 to 1951), banana 
cultivation was introduced and spread along bothSomali rivers, supported by conscripted an forced 
labor. During and after World War II, British
Military Administration used Jubba Valley planta-

tions to produce staple foods for the war effort and 
post-war recovery in Europe. Under Italian 
prisoner-of-war nanagement, banana plantations 
were converted to maize and rice production with 
reports of excellent yields (Menkhaus 1988).
During this period, very little new land was cleared 
for cultivation. 

Until 1960, Jubba Valley vegetation remained 
mostly in a natural state with riparian clearing being 
confined to areas around Jamaame and small village 
clearings near Jilib. Dryland vegetation remained 
virtually untouched by agriculture, servirg solely asextensive grazing areas for livestock and wildlife,
Large-scale clearing has been characteristic only f
the past two decades, most notably for the Fanoole 
Rice and Juba Sugarprojects. Witi less than 80O ha
of riparian forest remaining in all of Jubba Valley
at present, it is unlikely that any will persist to tle 

year 2000 without quick and effective government 
intervention. 

Riparian forest supplies important building 
materials and provides timbers for canoe construc­
tion. Synnott (1988) noted that timbers for house 
supports were generally not available; this observa­
tion is reaffirmed by other JESS studies. JESS 
market data verify high costs for center support
poles and roof beams. Housing designs in Jubba 
Valley favor materials which can be found in local 
forests and arc relatively abundant. Long, sinewy 
wood bands are wound horizontally through larger
vertical poles that are 3" (75 mm) in diameter and 
sometimes covered with mud. Later, houses may be 
painted or whitewashed. These long, slender poles 
are produced by coppicing dryland and floodplain
woody plants. However, both round and rectangular
housing styles require large and sturdy support tim­
bers foc center or comer posts. 
Synnott (1988) believes that, at present, Jubba Val­
ley dryland forest is sufficient to supply building 
materials and fuelwood for valley residents at 
present at slightly higher rates of extraction. How­
ever, his outlook for riparian forest is less optimistic 
as better roads penetrate middle Jubba VAlley. It is 
possible that commercial fuelwood cutters supply­
ing Muqdisho may be attracted to this region even 
though the preferred charcoal species, Acaciabusei
is not comrmon. Presently, Muqdisho fuelwood is
mainly extracted from Bay Region at levels which 
cannot be sustained (Bird 1988). A shift from Bay 
segion to middle Jubba as an urban fuelwood 

source would have negative environmental reper­
cussions on forest resources and valley residents. 
Deshmukh (1989) estimates conservatively that the 
TEBS study area floodplain contains 10,850metric 
tons of usable wood biomass and nonfloodplain 
areas hold 410,000 tons. Usable wood production 
rates are assumed to vary from 0.6 t/ha per year in 
floodplain forest to 0.05 t/ha in open bushland and 
wooded grassland. It is estimated that, per capita, 
settled population wood use is approximately one 
ton per year for fuelwood and constructionmaterials (Synnott 1988). Wood use by pastoralists 
has not been quantified in Somalia, but Deshmukh 
(1989) believes that it is higher than per capita
fuelwood use of 0.1 t/ha measured in Marasibit,
Kenya because Somali herders are increasing
household consumption of grains and grainproducts which require cooking. However, Somali
herders are less likely to construct woody animal 

19 



corrals to protect livestock from wild predators and 
theft than their Kenyan counterparts. 

While supporting Synnott's contention that Jubba 
Valley has a healthy woody vegetation resource, 
Deshmukh (1989) believes that this condition is 
temporary overall and does not accurately reflect 
differences between floodplain and nonfloodplain 
areas. Increased clearing for agriculture in 
floodplain zones is removing the most productive
woodland areas. In addition, cleared material is 
commonly burned in situ because poor roads 
preclude transport to outside markets. Finally,
rivefine human densiaies are too great to support a 
sustainable extraction from the floodplain. 
Synnott's a.sessment of overall forest resources is 
correct, but when applied to floodplain only, the 
resource is definitely in jeopardy. 

FAO was to initiate a Forestry Sector Support and 
Training Project in Jubba Valley (planned for 
1988). This project will provide forestry and 
wildlife development teams in middle and lower 
Jubba to make technical assistance available to local 
communities. The project plans to assess com-
munity forestry needs and to assist government in 
formulating sound policies and legislation for forest 
and wildlife management. This project should build 
on existing PVO community development projects 
which have demonstrated success in Jubba Valley.
An important element contributing to rapid
devegetation is an interpretation of the Agricultural
Land Law of 1975. This law will be discussed in 
more detail in a subsequent section on land tenure, 
but in a forestry context, it merits attention here. 
Under land law provisions, a registrant must "im-
prove" a leasehold within two years or be at risk of 
lease forfeiture. Clearing vegetation is accepted as 
proof of impiwverent and an intent to cultivate by
land law officials. New registrants clear larger areas 
than they intend to cultivate merely to protect land 
leases. If forest resources are to be used wisely, the 
land law needs to be interpreted in a way which 
recognizes social and environmental values of 
woodland management. Maintaining woody
vegetation for fuelwood and construction material 
while serving as windbreaks and erosion shields 
must be recognized as a legitimate and desirable 
land improvement as a part of an agroforestry 
production system. 

Wildlife 
JESS wildlife study strategy was to secure an over-
all view of larger wildlife species through aeria 

census and concomitantly support detailed wildlife 
investigations in middle Jubba Valley in 1986 by a 
research team from University College of London 
(Madgwick etal. 1988). Results are summarized in 
Volume II of this repot. 
While little-known, Jub: -,,Valley wildlife, especial­
ly large mammals, is not abundant. Wild herbivores 
constituted only four percent of total herbivore 
biomass in a late jiilaal aerial census (Watson and 
Nimmo 1988). Mammalian populations, including 
elephant, buffalo, large predators, giraffe, and large
ungulates were common to Jubba Valley prior to 
mid-20th century. Herds of 200 elephamizs were 
repoited at Dhesheeg Radiile as late as 1973. During 
JESS fieldwork, no elephants were observed except
for two dead young males near Dhesheeg Radiile in 
Bu'aale District. Valley residents report not seeing 
elephants within the past three years, although Wat­
son recorded six elephants during a latejiilaal aerial 
census (Watson and Nimmo 1988). Large 
predators, such as lion, leopard, and cheetah, have 
been largely exterminated and are now infrequently 
reported-as are large ungulates, such as buffalo, 
eland, and oryx. Smaller herbivores, including 
lesser kudu, gerenuk, duiker, and dik-dik, appear to 
be common, as are baboons, vervet monkeys, and 
warthogs. 
Hippopotamus and crocodile populations flourish 
in Jubba Rive'r and lateral wetlands. Watson 
counted 587 hippos in March/April aerial surveys
and, based on tested correction factors elsewhere, 
calculates a probable valley population between 
3,000 and 6,000hippos (Watson and Nimmo 1989). 
Watson first calculated a Jubba River crocodile 
population between 6,000 and 20,000 individuals 
based on an early jiilaal census (Watson 1987). 
After a low-water census in late jiilaal, Watson 
revised his estimate upwards to between 45,000 and 
150,000 crocodiles (Watson and Nimmo 1988).
JESS field inter "iews with valley residents provided 
support for high populations of hippos and 
crocodiles as hippos were consistently listed as a 
major crop pest and crocodile incidents-usually
human and livestock fatalities-were frequently
reported. Residents commonly protect riverbank 
watering points with thorny bush barriers in hopes
of deterring or inhibiting crocodile attacks. 
When calculating livestock forage consumption, 
Deshmukh (1989) calculated hippopotamus forage 
consumption from aerial census datacollected in the 
middle and lowerJubba floodplain where hippos are 
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most common. Figure 3 mompares hippo forage
consumption with consumption estimates for 
camels and cattle in those floodplain sections. Hip-
pos consume far more forage, including crops, than 
cam-is and nearly equal forage figures for cattle,
Camels are not concentrated in these areas which 
are commonly used ior catle grazing. In northern 
sections of Jubba River, hippos are less common 
because of a lack of forage. 
Watson and Nimmo (1988) strongly recommend 
hippo and crocodile control programs. At present,
members of fishing cooperatives often enlist aid 
from soldiers or bandits to kill crocodiles at 
preferred fishing sites. In the same report, Watson
and Nimmo point out that a crocodile control pro-
gram with international sales of hides might
produce a sustainable annual income of U.S. $1.5 
to 3.4 million and these earnings would occur in 
much needed foreign currency. Such a program
would require an exemption from the Convention 
on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES) which could be 
requested through the International Union for Con-
servation of Nature and Natural Resources (IUCN)
before skins could legally enter international 
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markets. A recent publication of the National Re­
search Council of the U.S. National Academy of 
Science provides details of crocodile management 
programs and successful models can be observed in 
nearby Kenya and Tanzania (NRC 1983). Rather 
than attempt a crocodile control program with inex­
perienced personnel, the government should seek 
harvesting and marketing agreements with com­
panies who specialize in crocodile management 
programs in other African nations. Crocodile har­
vesting is dangerous and processing of hides re­
quires experience to prevent rendering the hide 
worthless for international markets. 
JESS overflights also verified the importance of the
Shabeelle Swamps as excellent habitat for wildlife 
whichoccursthereatmuchhigherdensitiesthanare 
found in Jubba River floodplains or river-dependent 
zones. The World Bank's Semi-mechanized 
Rainfed Agriculture Project has taken preliminary
steps to protect Sablaale Swamp on Shabelle River 
under the bank's compensatory wildland provisions
(Tillman 1987b; Bauer 1988). BDP, under similar 
compensatory wildland provisions, coild produce
financing to extend protection to swamps
downstream from Sablaale. It should be noted that 
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Figure 3.Camel, Cattle, and Hippo Forage Consumption in the Jubba Valley. 
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national, parks should not be recommended as 
protective devices. A large proportion of Jubba 
Valley livestock herds use these areas for dry-
season forage and water. National parks would 
preclude this use and create conflict with herders 
similar to those encountered with Masai herders atAmboseli National Park in Kenya (Western 1983).
Losofwetlan Pars ind y-s esrn wo.Loss of wetland areas to dry-season grazing would 
be counterproductive for Somalia's economy with 
concomitant effects on viability of conservation 
measures in Somalia. 

A preferred conservation option would be to create 
a wildiand reserve similar to biosphere reserve 
models endorsed and promoted by Unesco. In a 
biosphere reserve, traditional uses are pennitted i 
they are not in conflict with conservation objectives 
(Unesco 1975). Experience in Mexico has shown 
that herders can negotiate grazing and watering 
agreements with reserve managers under mutually 
beneficial and agreeable conditions (lHalffter 198 1).
At present, coexistence between livestock and 
wildlife in Somalia's riverine swamps appear to be 
in balance. There are no compelling reasons to 
disturb this balance, but a focus should be placed on 
legislation and enforcement to preserve this balance 
for the future with wildland reserves. 

Based on Jubba Valley's position between summer 
and winter habitats for migrating palearctic birds, 
JESS commissioned two ornithological surveys in 
March and November 1987 to assess Jubba Valley's 
status as a migratory corridor or wintering ground 
(Pearson 1987a,1987b). These surveys were the 
first systematic avian surveys of lower Jubba Val-
ley. A total of 313 bird species werc recorded during 
two surveys, including 13 new records for Jubba 
Valley and five new records for Somalia. No rare or 
endangered species were recorded. Lower Jubba 
Valley is an important habitat for migrant wading 
birds, but less important for palearctic land birds. A 
variety of other transient land birds were recorded, 
but in small numbers. Migrant and resident birds of 
prey were uncommon. 

Pearson (198T) noted that dam construction and 
development will not be detrimental to migrant or 
resident birds. Most migrant species utilize wet 
areas on or around irrigation fields and dhesheeg 
margins. Since overall area of wetlands and irriga-
tion command areas will increase, net effect on bird 
populations will be increased numbers. A new 
reservoir will provide hundreds of hectares of addi-
tional habitat for wading and aquatic species. If the 

reservoir, perimeter develops woody vegetation, 
land birds will benefit accordingly. 
Other than crocodiles, Jubba Valley reptiles and 
athibian cro die byV a nd trep 


amphibians were not studied by JESS and have yet 
s tie d ystematical ban se rscientific institution. The osame is true of inver­

tebrate populations, of which, virtually nothing iskon 
known. 
Fish 
Due to periodic oveibank floods and high nutrient 
levels, Jubba River provides excellent habitat for 
freshwater fish. Without a defined delta with woody 
riparian vegetation, such as mangrove, production 
of estuarine fish and shellfish is slight. Neither 
resource is being exploited beyond artisanal levels. 
Marine areas adjacent to Jubba River discharge 
have an extremely rich, but severely underexploited 
marine fishery. 
JESS fish study results in Jubba River, conducted 
during deyr 1986 and pre-gu' 1987, indicate a 
potential sustainable annual catch of 1,600 to 1,800 
metric tons with an estimated value of 80 to 90 
million SSh at an average local market price
(Meredith 1987). JESS market data indicate that 50 
SSh/kg is a common price for fish throughout the 

valley. Opportunities exist for export markets in 
Kenya, Europe, and Asia to increase potential value 
of this catch and generate foreign exchange. Cur­
rently, fish processing facilities of Somali Marine 
Products in Kismaayo are operating below capacity 
and the company is interested in processing and 
marketing freshwater fish from Jubba River if a 
dependable supply can be assured and markets ag­
gressively sought (Meredith 1987). 
Regardless of export markets, annual fish catch 
from Jubba River could provide 400 tons of animal 
protein at an approximate market price of 250 
SSh/kg. Considering only protein components,
comparable current prices for livestock protein 
prices are between 1,000 to 1,500 SSh/kg making 
Jubba River fish a bargain for local residents. Fish 
protein from Jubba River, if ully exploited at a 
sustainable level, would provide annual protein re­
quirements for more than 31,000 people, if they 
consumed no other forms of protein. Clearly, the 
JubbaRiver fishery merits more development atten­
tion. 
Currently, most fishing is adhoc, intended primari­
ly for household consumption. Fishing generally 
supplements household diets and income derived 
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from farming, often taking place when farming
activities do not demand the entire family labor or
when fish are easily caught in shallow pools during
late jiilaal (Meredith 1987). Normally, low-river 
flow and reduced farm labor demand occur in late 
jiilaal. Fishing techniques are mostly limited to 
hook and lines and spearing or scooping, although 
some fishermen use set or hand-pulled monofila-
ment seines purchased at Somali Marine Products 
(Meredith 1987). Watson (1988) recorded 13 bas-
ket traps during a river survey, but could not verify
their use for fishing. JESS field teams noted that 
some fishermen use fish traps during low flow. 
When surplus fish are caught, they are either sold 
from the fisherman's residence as fresh fish, or, 
more frequently, they are cut, salted, and sun-dried 
on wood racks or riverbank vegetation. Dried fish 
are most often sold to market vendors for resale,
Meredith (1987) did not find evidence of any effort 
to systematically market fish except for one 
cooperative venture at Dhesheeg Waamo. 
It is not recommended that the government or 
donors increase support for developing a Jubba 
River freshwater fishery beyond limited extension 
and education efforts which are being carried out by
the Ministry of Fisheries and Marine Resources(MFMR) at small scale. Somalia has 3,300 km of 

coast line with an excellent marine fishery capable
of producing a sustained yield of 180,009 tons an-
nually, or simply, 100-fold greater than a JubbaRiver annual yield. Yet, this drought-resistant 

resource isexploited at less than one percent (World

resourc is85).loitedlesntan donerct orld
Bank 1985). Government and donors should 
con-
centrate limited financial resources on developing a 
marine fishery resource which ismost likely to earn 
foreignexchange.Fishingnationsworldwidedonot 
have difficulty in finding ready international 
markets for marine products. Somalia's marine 
fishery is afar more important development priority
than that for Jubba River. 

However, government could take inexpensive 
steps to foster artisanal fishing in Jubba River and 
thereby, enhance a local and regional resource of 
considerable economic and social value. JESS 
studies were assisted by trained freshwater fish 
biologists from MFMR with excellent international 
training and experience. These individuals have had 
admirable experience and success developing
fishery cooperatives on Shabeelle River and more 
recent (although limited) activities on Jubba River. 
They have developed a participatory extension 

model where a technician becomes a participating
member/advisor for the cooperatives. This model 
has proven effective on both rivers. Daily earnings,
after fuel, maintenance, and marketing costs are 
deducted, can amount to 4,000 SSh per day per
member, although this level is not the norm. With 
few exceptions, participating fishermen are not full­
time, but use fishing to supplement household in­
comes. Muqdisho fish markets are eagerto purchase
all fish caught and often, much of the catch is sold 
at roadside stops in smaller villages before arriving 
at the Muqdisho market. This small-scale fishery 
program merits further stimulation by government 
and/ordonors, but withoutheavy capital investment 
or recurrent costs. Past fishing projects have shown 
that large-scale intervention has not worked, but 
ingredients for successful small-scale promotion 
are already present in MFMR. 
Freshwater fishing in Jubba River could be further 
stimulated by simple, low-costeducation programs 
to encourage purchase and use of fish for family 
nutritional benefits. These programs need to be little 
morethanradiospotsorpostersdescribingmethods 
of preparing fish meals and describing benefits 
derived from fish consumption. The Somali 
Women's Democratic Organization (SWDO) couldalso be used to distribute information on fish 

preparation to rural villages. There isevidence that 
artisanal fishing isincreasing, or has been underes­
timated in Jubba Valley, but could profit by moregovernment stimulation. MFMR used low-cost 
JESS research boats to support fishing cooperatives
at Jowhar Reservoir on Shabelle River and at loca­tions in lower Jubba Valley with considerable suc­cessi
 
cess.
 
A rich, ephemeral reservoir fishery is a certainty,
 
once the dam is completed. African reservoirs un­
dergoadramaticincreaseinfishpopulationsduring 
initial stages while inundated vegetation decom­
poses and releases nutrients into the water. Before 
the reservoir matures, fish populations will explode 
at spectacular rates, until nutrients wane and fish 
predator populations increase. Within a decade, an­
nual fish harvests will decline and come into 
balance with a slower rate of nutrient inputs. Even 
after the reservoir attains maturity, fish stocks will 
still remain a significant resource. 
In the interim, excellent yields can be expected
(Meredith 1987; Njuguna and Muthuri 1987). It is 
unlikely that the government could muster suffi­
cient financial and human resources to take ad­
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vantage ofthis initial burst of reservoirproductivity.
It would be advantageous to government and the 
national economy to seek partners for fishing con-
cessions in the new reservoir. Concessionaires 
should make payments for fish extracted and 
develop training programs for local fishermen. In 
return, government could grant to the conces-
sionaire exclusive commercial fishing rights,
limited duty-free status for importing boats, fishing 
gear, and processing equipment under agreement
that these items would remain in-country at the end 
of the concession for use by local fishermen. It is 
possible that Asian and African entrepreneurs
would bid on such a concession. Certainly, there is 
ample time to explore reservoir fish concessions,
perhaps with technical assistance from FAO. It is 
expected that local fishermen would gain adequate
skills to maintain a successful reservoir fishery after 
the concession period. Scudder (personal corn-
munication 1988) noted problems with fishing con-
cessions granted on Lake Kariba, especially a
failure to help develop a local fishery. Government 
would need to work closely with concessionaires to 
ensure compliance with all conditions. 

Plans for developing aquaculture projects in JubbaValley should be relegated to a distant future. While 
the valley offers ideal conditions for aquaculture, 
existing freshwater and marine rich fish resources 
are barly exploited. Aquaculture management and 
technical skills are currently lacking in Somalia, and 
when present, these skills will be more cost-effec-
tive when directed at a freshwater fishery which 
requires less capital investment and recurrent costs 
in foreign exchange. Aquaculture projects would 
inflict a recurring economic drain. 

B.Socioeconomic Environment 
At the onset of JESS studies in late 1985, it was 
expected that social and economic structures in 
Jubba Valley would be varied, complex, and poorly
understood. Social and economic baseline data were 
lacking with only rudimentary statistics available 
from isolated studies for various development 
projects. Large-scale development projects in Jubba 
Valley had not included socioeconomic studies as a 
prelude to implementation. Most commonly, as-
sumptions, ratherthanempiricaldata were the bases 
for describing social and economic systems. 
JESS fieldwork consisted of a two-year phase that 
followed a six-month preliminary phase used for 
literature review and fieldwork planning strategies. 

After one year of socioeconomic reconnaissance 
and pre-testing a que onnaire, JESS began collect­
ing socioeconomic b- ;eline data (SEBS) in January
1987. A target samp, size of 1,000 households was 
set with a distribution of 25 percent pastoral, 25 
percent urban and 50 percent rural sedentary
households. A stratified random-sampling design 
was employed to select villages and household 
heads within villages, except for pastoralists who 
were opportunistically sampled at watering points,
but with near equal regional distribution. 
Detailed descriptions of methodologies, data 

anagement, analyses, and results are provided in
Volume III, Part A of this report (Craven, Mer­
ryman , a rtA of t ave, Mer­
ryman,and Merryman 1989). Data tables, charts, 
and maps summarizing SEBS results are included 
in orappended to that report. Copies of original data 
sets have been copied to 5 " floppy disks for 
personal computers and are in the following 
repositones: 

•Ministry of Jubba Valley Development, 
Muqdisho; 

•USAID/Smalia, Muqdisho; 

•USAID/REDSO/ESA, Nairobi, Kenya; 
•AID Documentation Center in Washington, 

DC; and 
Associates in Rural Development, Inc., Bur­
l i t n roet. 
lington, Vermont. 

SEBS data are in dBASE III Plus files and JESS 
marketing data are in Lotus 1-2-3 files. User 
manuals for files are attached to each set of disks. 
Questionnaires have been transferred to the AID 
Documentation Center where microfiche copies are

planned in the near future.
 

1.SEBS Sample
 
In February 1988, JESS completed 1,060 SEBS
 
household interviews with a distribution of 211
 
(19.9 percent) pastoral, 282 (26.6 percent) urban 
and 567 (53.5 percent) rural settled households. 
Average household size was slightly over seven 
individuals for a SEBS sample population of 7,504
individuals including household members absent 
from the valley. Information on deceased and ab­
sentee members of each household was taken 
during each interview. Riverine households were 
separated from nonriverine families because 
agricultural production systems were significantly 
different. Thus, the SEBS sample was broadly sub­
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divided by administrative region (Gedo, Middle 
Jubba, and Lower Jubba) and socio-ecological sec-
tor (pastoral, urban, riverine agriculture, and non-
riverine agriculture). Breakdown of the SEBS 
sample population living at home by socio-ecologi-
cal sector (SES) and region are summarized in 
Tab'e 6. 

Table 6. SEBS POPULATION 

BY TYPE AND REGION 


SES GEDO MIDDLE LOWER TOTAL 

Pastoral 645 228 480 1,353 
Urban 426 450 844 1,720 

Riverint 1,316 301746 2,363 
Nonriverino 213 524 396 1,133 

Totals 2,600 1,948 2,021 6,5G9 

SES samples were not equally distributed between 
the three political regions, but rather, distributed to 
reflect valley characteristics. Most pastoralists use 
middle JubL, Valley in transition between dry- and 
wet-season grazing areas in upper and lower Jubba 
Valley. Therefore, pastoral households were 
sampled less in Middle Jubba. 

More urban households were interviewed in lower 
Jubba because a majority of the urban population is 
located in this region. Since a principal SEBS focus 
concerned resettlement, riverine households were 
weighted toward inundation zone populations.
Riverine househo. "s are reduced in number in the 
lower Jubba Valley because three large-scale 
projects have expropriated more than 17,000 ha of 
riverine farmland. Also, Jubba River meanders ex-
tensively, most notably in middle Jubba. If river 
length is compared to straight-line distance between 
river entrance and exit by region, a ratio of 2.1:1 is 
obtained for middle Jubba and only 1.5:1 for upper
Jubba (rable 7). Middle Jubba has proportionately 
more riverbank land than other regions, which has 
implications for land registration since riverbank is 
preferred agricultural land. 

Table 7. RIVER LENGTH BY REGION(km) 

REGION LENGTH RIVER LENGTH RATIO 
Gedo 249 375 1.5:1 
Middle Jubba 122 255 2.1:1 
LowerJubba 123 215 1.8:1 

Nonriverine agriculture is less common in Gedo 
Region due to inadequate rainfall and stony soils. 
The best nonfloodplain soils in the lower Jubba are 
under irrigation in banana plantations and large 
state-owned projects. More nonriverine cultivation 
takes place in Middle Jubba which is reflected in the 
SEBS sample. 

2. Sample Population Age and Structure 
Figure 4 shows an age and sex pyramid for the 
SEBS sample population. The population shows a 
broad juvenile base, typical of expanding popula­
tions in most developing countries of Africa. For
example, the Jubba Valley birth to 14 years age 
group at 46 percent compares with 45 percent es­
timated for all of Africa for the same group (IIED
1986). This broad juvenile base shows a potential 
for population growth greater than the annual 2.8 
percent estimated in the master plan, especially ifbetter health services and facilities are made avail­
able. Less than 10 percent ofthe population survives 
beyond 55 years old which is reflected in the 
average life expectancy of 46 years (World Bank 
1985). 
Women are more numerous than men during prime
childbearing years between age 20 and 40. Since 
polygyny is prevalent in Jubba Valley, a potential 
for dramatic population increase exists if there is 
improvement in maternal and infant health care. 
Annual population growth rates could soar to four 
percent if family planning does not accompany 
improvements in public health services. High 
maternal mortality (1.1 percent) and heavy domes­
tic workloads for females contribute to lower per­
centages of women living beyond 40 years of age. 
In a JESS survey, of wives and daughters who had 
been reported to have died, 60 percent were under 
30 years of age. 
An anomaly ofmore males in the 40 to 49 age cohort 
than in the 30 to 39 age group can be attributed to 
recent international conflicts which would have im­
pacted the 30 to 39 year cohort while in their 20s­
an age group that nations choose to put at greatest
risk during periods of war. Since polygyny is com­
mon, reductions in male cohorts will not create 
changes in population growth rates. 

Somalia has an infant mortality rate of 143 deathsper 1,000 births before the age ofone year. This rate 
is higher than the average infant mortality rate of 
114 per 1,000 calculated for all African nations 
(IIED 1986). SEBS data permit calculation ofmor­
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Figure4. Jubba Valley populationpyramid.
tality rates for children less than two months of age Based on knowledge gained in a 1986 JESS recon­and two years of age. Rates for these two groups are naissance of cultural heritage sites in the proposed64 and 130 per 1,000, respectively-less than the Baardheere reservoir area, a large follow-up fieldSomali national rate. Variation between years of the survey was conducted in 1987 which identified 686infantmortalityrateinJubbaValleyisconsiderable, sites iomprising open-air lithic and ceramic scat­ranging from 42 to 111 per 1,000 for the two month ters, caves and rockshelters, rock art, cairns, andold cohort and from 92 to 241 per 1,000 in the two cemetares. These sites were preliminarily dated toyear old cohort. SEBS data were also used to calcu- range between 150,000 years before present tolate mortality rates for children in a five year old within the last 3,000 to 5,000 years. Based on JESScohort. The peaks in infant mortality in this brief recommendations (Brandt and Gresham, et al.period generally correspond to low flow years of 1988), GSDR, in association with World Bank,Jubba River. Drought and low-river flow are likely financed a series of follow-up intensive ar­to be significant contributors to infant mortality chaeological investigations to fully document thesince most villages do not have access to safe water. most historically important sites and assess the 

3. Population Characteristics needs for their salvage. A ceramic pottery site 10 
CulturalIHeritage km south of Luuq, a cave north ofBuurdhuubo, and a cave with rock25artkm12 km southIn an effort to understand settlement of the Jubba ofBuurdhuubo in the Jubba Gorge were excavated;Valley in an historical context and to anticipate any collections were made and classified, but salvageirretrievable loss of historical information, JESS was deemed inappropriate.
carried out a series of cultural heritage investiga­
tions in the area of the future reservoir. 
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Aseriesof cultural heritage investigations cast light on the evolution ofSomalipopulations
spanningthe Middle Stone Age up to circa 3,000 years ago. (T. Gresham)

Labor 
Discussions of Jubba Valley labor force tend toward 
confusion instead of clarity when statistics are cited,
This condition is not unusual for subsistence 
economies where labor allocations must remain 
fluid for household survival. Inclement weather, 
government price policies, crop failures, livestock
disease, or sickness and death in a household can 
force re-allocation of family laboroutsideof normal 
activities; these allocations change by season and 
year. It is not realistic in aSomali context to classify 
a subsistence farmer as strictly a farmer since en-vironmental or social conditions often forcz other 
means of incor e generation, mostly outside
agriculture. JESS studies show that house 

agrculuretudessho tht ouseholdJSSmembers devote considerable time to wage labor,
cutting fuelwood for sale, gathering honey, fishing,
doing craft work, or foraging for natural forest
products in addition to cultivating farm plots and
herding livestock. Similarly, civil servants,
teachers, and shopkeepers own and farm plots of
land or invest in livestock. For instance, 68 percent
of all SEBS respondents own farm land including
41 percent of the urban and pastoral households, 
Risk-aversion strategies for subsistence are 

demonstrated by the wide range of economic ac­
tivities pursued by each household. Attempting to 
classify residents by a single economic activity
demonstrates a lack of understanding of Jubba Val­
ley production systems and is misleading for 
development planning. 
It is safe to accept the statistic that more than 90 
percet of valley residents are engaged in agricul­
ture as th e ri ar e ndary a i cul­
smaas their primary or secondary activity. The

small amount of non-agricultural employment is 
equallydistributedagongcivilservants, smabusi.­ness owners, and wage labor in simple trades. The 
master plan indicates that 78 percent of the valley
population claim agriculture as their primary oc­cupation and the remainder indicate nonfarmemployment as their primary source of income 
(AHT 1988). 

In the SEBS sample, a majority of householdc
derive income from agriculture (90 percent) while 
11 percent of households report income from crafts,
23 percent operate family businesses (usually tea 
shops or small market stalls), and 28 percent report
household income from wage labor. 
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Approximately 10,000 residents in lower Jubba 
Valley find employment at large-scale projects, 
mostly for seasonal work. Similar employment op-
portunities are not available elsewhere in the valley,
except as part-time labor for other smaliholders. 
Large-scale projects report labor shortages which 
can be explained, in pairt, by the low wages offered 
for seasonal and full-time employees. Seasonal 
labor eanis be.tween 30 and 140 SSh per day and 
full-time labor earns 1,500 SSh per month for non-
managerial positions. At these low rates, subsis-
tence farming under marginal conditions or 
hunting/gathering are more remunerative options.
For instance, charcoal workers can earn over 400 
SSh per day and fishermen in cooperatives collect 
over 1,000 SSh per day during high points in the 
season. 

Education 
Illiteracy in Somalia is very high, due, in part, to a 
la,7k of a written language until 1972. National 
literacy rates are 28 percent for males and six per-
cent for females, while in Jubba Valley, rates are 

36.2 and 14.8 percent, respectively. Table 8 sum­
marizes literacy in Jubba Valley by gender, SES, 
and region. 

Table 8. JUBBA VALLEY LITERACY (percent) 

SES/REGION MALES FEMALES 
Urban 77.0 37.3 
Riverine 29.7 8.4 
Nonriverine 24.6 6.7 
Pastoral 9.6 2.5 
GedoegionGeoein30.9 10.8 
Middle Jubba Region 32.1 10.9 
Lower Jubba Region 46.5 0.8 

Jubba Valley 36.2 14.8 
Somalia 28.0 6.0 

From Table 8, it appears that Jubba Valley enjoys 
higher literacy rates than the national norms. In 
SEBS interviews, respondents were asked how 
many in a household could read and write, but they 

Agro-pastoralistsandsedentaryagriculturalistslike these in the villageof Caanoole,

south ofBaardheere,will experience developmentpressuresassociatedwith


the new dam. The extent to which these impacts arepositive depends on how the
 
villagers' way of life is consideredby development planners.(P. Dulin)
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were not required to demonstrate. It is likely that 
respondents may have been optimistic in their self-
assessments. However, the data are valuable in 
demonstrating differences between sectors andregions. Pastoral populations do not have education 

advantages equal to settled populations except in 
natural (survival) sciences. The highest exposure to 
written language is in urban areas, as reflected in theSEBS reuls 

It is clear that urban men have a significant literacy
advantage over all other groups, regardless of 
gender. If government were to rely solely on 
newspapers or other printed documents to dispense 
information on development plans or changes in 
legislation, urban males could take immediate in-
V stment advantage over their less fortunate rural 
counterparts. Also, if government or donor/lenders 
intend to actively seek community participation in 
economic development planning, it will be neces-
sary to utilize radio or village meetings to stimulatedialogue. 

dl edevelopment 

Literacy and commujications becomes more coin-
plex in Jubba Valley when multiple languages are 
considered. Most hoi.seholds (92 percent) know 
Maxadtirey, the official Somali dialect. However, 
over 55 percent use Afrnaay-maay, a Southern 
Somalia dialect, as their first language for coin-
munication. SEBS data also show common use of 
Arabic and Swahili in some villages. Italian and 
English are the most frequently spoken European
languages, but both are known by less than 10 
percent of the adult population. 

Low literacy rates can be expected considering the 
lack of education infrastructure and minimal 
budgetary support. There is little formal educational 
opportunity, as Jubba Valley has 97 primary schools
(AHT 1988) to serve an estimated population of 
475.700 children under 14 years old, or one school 
for each 4,900 children. Schools have inadequate 
physical facilities and an absence of trained 
teachers. Monthly salaries of600 to 800 SSh are not 
sufficient to attract field labor, much less to entice 
and retain professional teachers--especially for 
rural communities where teachers are less likely to 
find supplemental employment. Supplies and books 
are lacking at all schools, 

Secondary schools are also grossly inadequate with 
only 10 schools in the entire valley (AHT 1988).
Conditions are similar to elementary levels: lacking 
facilities, learning materials, and qualified teachers. 

Post-secondary education is completely lacking in 
Jubba Valley. The closest post-secondary institu­
tions are at Afgooye and Muqdisho. 
Fifty percent of males and more than 80 percent offemales in Jubba Valley lack any formal education.Urban/pastoral sectors represent sample extremes 

withn79asto celtsector alese ceiei treme 
with 79 percent of urban males receiving someeducation and only 14 percent of pastoral males.Comparison of urban (41 percent) and pastoral (six
percent) females with some formal education 
demonstrates the similar urban education ad­
vantage. When formal education is reported by
household members, it rarely exceeds thanmore 
three years. In the more than 1,000 households of 
the SEBS sample, only 100 males completed 12 
years of schooling (89 urban and II sedentary
agriculturalists; no pastoralists) and eight of these 
completed a college degree. Only 32 females coin­
pleted 12 years and three received college degrees. 
Lack of trained labor has been viewed as aseriousLc ftandlbrhsbe iwda eiuconstraint, especially in conjunction 
with large-scale irrigation projects. It is clear that 
this situation will not change quickly, considering 
the current status of education. Government has 
decreased expenditures to education from 10 per­
cent in 1975 to two percent in 1986 (LaPin et al. 
1988) and negatively affecting the valley.
Even in villages where schools are present, the 
schedules of operation are erratic. During visits by
JESS, villagers explained that schools were closed 
for holiday or dismissed for agricultural work. It 
was not possible to determine when schools were in 
session or when they had last been in session. 
Health 

light what should be a significant development and 
humanitarian concern for Jubba Valley. It should be 
emphasized that vastly increased incidence of bil­
harzia, malaria, and gastroenteric (dysentery and 
diarrhea) disease have been tragic and consistent 
consequences of tropical water development 
projects in spite of numerous pre- and post-im­
plementation studies. Without serious government 
and donor/lender commitment and intervention in 
public health, already unacceptable levels of water­
related diseases will be significantly increased
through economic development projects envisaged 
for Jubba Valley. 
Connections between disease and water develop­
ment projects are demonstrated in lowerJubba Val­
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ley where irrigation pro.ects are concentrated. Near 
Jamaame, which is a center of irrigation develop-
ment, JESS epidemiology studies showed alarming-
ly high incidence of urinary bilbarzia and malaa 
(Klumpp 1988;Warsame 1988). In fact, bilharzia 
conditions were the worst that the researcher had 
found in 20 years of epidemiological studies con-ducted throug,hout Africa. 

An assessment of health conditions based on JESS 
studies and other sources cannot be viewed with 
optimism. Infant mortality induced by neonatal 
tetanus,malaria, polio/meningitis,andgastroenteric 
infections is extremely high. High morbidity and 
mortality can be partially attributed to the fact that 
only 21 percent of Somalia's rural population has 
access to reasonably safe drinking water (lIED
1986). Jubba Valley domestic water sources vary 
with socio-ecological sector as shown in Table 9. 

Table 9. PRIMARY SOURCE OF DOMESTIC 

WATER (percentofhouseholds) 


Sector River War' Well Dhesheeg/canal 
Riverine 92 3 5 12 
Nonriverint; 51 5 32 12 

Pastoral 12 10 73 5 
Urban 22 42 36 
*Man-made depreisionsto storewater, 

Frequently, households are forced to go to secon-
dary sources as wells, wars, dhesheegs, and canals 
become dry or saline. The table shows a high
reiiance on untreated water from the river, 
dhesheegs. and wars. Water from wells is obviously 
safer than other sourcec, but since wells are not 
sealed or covered, contamination is probable. 

In a JESS assessment of community water supplies, 
only major towns, such as Jamaame, Jilib, Bu'aale, 
Saakow, Garbahaarey and Buurdhuubo had func-
tional drilled wells (Jobin 1987). While water from 
drilled wells is relatively free from bacterial con-
tamination, salinity levels were above international 
standards for acceptable drinking water. Kismaayo 
draws water from Jubba River and passes it through 
a nonfunctioning water treatment plant which as 
been scheduled for rehabilitation. Water intakes for 
this system are frequently inundated by sea water 
during low jiilaal river flows and high tides (Jobin 
1988). In addition to being unhealthy for domestic 

use. sea water causes damage to water treatment 
systems. 
Most riverside villages and some large towns, such 
as Goob Weyn, Baardheere, and Luuq are supplied 
with domestic water taken directly from the river 
andmostcommonlydispensedbydonkeycartwater 
vendors in 200liter barrels. PVOs implement ardvnosi 0.ie arl.P~ mlmn noperate water treatment systems at refugee camps 

providing reliable supplies of safe water for the 
large camps. Small villages may have shallow wells 
drilied by the Water Development Agency, but 
often pumps are inoperable and hand buckets are 
used to draw water. Some villages are served by 
shallow hand-dug wells which are subject to severe 
contamination and seasonal drying. 
Inland from the river, agropastoralists and pas­
toralists are obliged to rely on scant ar ' temporary 
surface water, which is often stored in open, hand­

dug depressions called wars.Humans and livestock 
share the same contaminated drinking 'vater. As 
water disappears, humans and animals migrate tem­
porarily to other sites. 
Sanitary facilities are virtually unknown beyond 
simple pit-latrines. Only 12 percent of households 
reported in-house latrines in the SEBS survey and
92 percent resort to the bush to void wastes. The 
limited urban facilities are poorly maintained and 
represent greater human health hazards than using 
the bush for excreta disposal. 

With poor water supply and sanitation systems, 
valley residents cite gastroenteric problems as fre­
quent household ailments, especially with infants. 
Nearly 10 percent of infant deaths in Jubba Valley 
are attributed to diarrhea. There are scattered efforts 
to improve domestic water supplies, such as a vil­
lage well-drilling program operated by Swedish 
Church Relief, who also maintain public health 
posts in middle Jubba. World Concern, another 
PVO, operatcs a health clinic in Jilib ilower Jubba 
Valley. PVO water systems in upper Jubba benefit 
some local residents, but they are primarily used for 
refugees. 
Urinary bilharzia is not generally perceived by val­
ley residents as being of significant concern in spite 
of its common occurrence. Since bilharzia 
symptcms are more debilitating than life-threaten­
ing, it is likely that people have come to tolerate the 
symptoms and disease as a normal part of life. JESS 
epidemiology studies clearly demonstrate that uri­
nary bilharzia is common and widespread. 
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In a JESS Study, Klumpp (1988) tested 2,002 
children between ft',e and 14 years of age in 
Jamaame District for presence of Shistosoma 
haematobiwn, the parasite responsible for urinary 
bilharzia. Overall prevalence rate was 74.6 per-cent-the highest rate recorded in Somalia for such

centthehigestraterecrde inSomaia or uch 
a large sample. By village, prevalence rates varied 
from 46 percent in Jamaame town to 98 percent in 
a small village surrounded by irrigated cropland. 
There was slight difference in prevalence between 
males 'aid females with higher incidcnce in males.By WrldHeathrgaizaton WHO stndads,By World Health O rganization (W HO) standards,six.of 15 sites would be classified as heav y intensity
in.fecitio s wh ge etrmas ohegy cntensy
infections with geometric means of egg counts 
being greater than 50 per 10 ml urine sample
(Klurpp 1988). A simultaneous snail vector sur-
vey in this area produced no infected Bulinusabys-
sinicus, the intermediate bilharzia host, in Jubba 
Riveror dhesheegs. Infected snails were only found 
in small, temporary roadside pools. 

Malaria is perceived by valley residents to be far 
more common and more serious than most other 
diseases as nearly 20 percent of the SEBS sample 
report malaria as the most recent serious illness. 
This percentage is much higher than would be indi-
cated from blood-testing surveys. It is likely that 
residents consider any recurring fever as malaria 
whether it responds to quinine-derivative treatment 
or not. Since unpasteurized milk is a common 
dietary item, it is likely that brucellosis (undulant 
fever) is also common and symptoms of this disease 
are similartothoseofmalaria.Slaughterofdiseased 
animals is a common practice which contributes to 
spread of undulant fever. The Veterinary 
Laboratory at Kismaayo reported brucellosis an-
tibodies in three percent of cattle tested and five 
percent of camels. This finding supports a supposi-
tion that some valley residents are likely to be 
confusing undulant fever with malaria, 

In a JESS malaria survey, Warsame (1988) found 
malana conditions in Jamaame District were slight-
ly more encouraging than bilharzia survey results, 
Of 1,246 children between two and nine years of 
age, 180 had palpable spleens. Spleen rates varied 
between villages with the lowest rate found in 
Jamaame Town. Blood smearexaminations showed 
infection rates between three percent (Jamaame) to 
50.7 percent in a small, riverside village. The 
dominant parasite species was Plasmodium fal-
ciparum (always greater than 85.7 percent by vil-
lage). P. malariae was the only other malaria 

parasite encointered. Only one sample village had 
malaria at hyperendemic levels. 
JESS epidemiology surveys took place in early
jiilaal, which is a peak transmission period, al­
thou h s a ea tamIn period,though not as high as early xagaa. In July 1988,

JESS conducted a survey for the snail vector of 
JSndce a surv yo t snal veto of 
urinary bilharzia from Kismaayo to Baardheere. In 
lower Jubba, 46 likely water contact points for 
humans were sampled in 25 villages. Bulines abys­
snd w npercent of samledwiteand 20 percent of these snails were infected with thei h z a p r s te In u erJ b ,s al i c d n ebilharzia parasite. In upper Jubba, snail incidence 
was less with only 16 percent of sample sites having
bilharzia snails. However, snail infection rates were 
much higher (35 percent) in this region (Klumpp1988). Shells of the snail vector were found at the 
propose of te sni ector were 

proposed dani site, but no living specimens were 
collected there. 
Only urinary bilharzia is reported from Jubba Val­
ley. Intestinal bilharzia is present in northern 
Somalia and could possibly spread to Jubba Valley. 
There is no doubt that this more dangerous form will 
spread quickly through the valley if both parasitesand snail vectors become established. JESS surveys 

an snail vectors establishd sreyso JES 

Of greater concern to health officials and valley
residents is a recent introduction of a chloroquine­
resistant form of P. falciparummalaria. Reliable 
data on prevalence are lacking as only one health 
post, the Mol laboratory in Jilib, is capable of 
diagnosing the disease. Mol officials note that 
more cases of chloroquine-resistant malaria are ap­
pearing in Muqdisho, although most cases are com­
ing from outlying regions, including Jubba Valley. 
The disease is particularly virulent, usually causing 
death ifnot treated properly. If this disease follows 
a course similar to those it has exhibited elsewhere 
in tropical countries, chloroquine-resistant malaria 
will become even more prevalent. Unfortunpely, 
government does not have resources to research this 
disease outside Muqdisho nor is it able to import 
medicines for prophylaxis and treatment. 
Malnutrition is reported to be significant throughout 
Jubba Valley. Prime indicators are protein deficien­
cies in children and anemia in women. Limited data 
on malnutrition make it impossible to predict its 
extent and severity. UNICEF conducted nutrition 
surveys on children less than five years of age in 
Jamaame and Kismaayo districts in 1987 and 1988. 
Less than two percent of children showed charac­
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teristics of severe malnutrition and cases of 
moderate malnutrition varied from three to 13 per-
cent by village. Over 65 percent showed no 
evidence of malnutrition. Malnutrition is morecom-
mon during drought and flood years and these dis-
tricts experienced both drought and flood in 1987. 
It is unlikely that the UNICEF study covered pas-
toral children in their village surveys, 

Anemia, especially in pregnant women, is com-
monplace. Valley women typically do not eat meat 
and other foods containing iron on a daily or even 
weekly basis. Further, widespread heiminthicinfec-
tions contribute to iron deficiencies by selectively 
tak'ng essential vitamins and minerals from their 
human hosts. Also, Somali women purposefully 
restrict food intake during pregnancy to reduce 
childbirth complications which result from the more 
severe forms of female circumcision at a time when 
their diet must provide nutrition for themselves and 
developing child. A JESS anemia survey was can-
celled when trained personnel from the Refugee
Health Unit were unable to participate. However, 
World Concern used JESS hemoglobin 
spectrophotometers to conduct a limited survey of 
anemia in pregnant women in a maternity clinic in 
Jilib. 

The World Concern anemia data presented in Fig­
ure 5 demonstrate the serious anemic conditions of 
pregnant Somali women. As medical facilities are 
better in Jilib than other Jubba Valley villages, 
anemia is likely to be worse at other sites. The data, 
subdivided into nonpregnant, first through third 
trimester and post-partum, show alinear increase in 
anemia and severity progressing from the first 
trimesterof pregnancy to a 100percent incidence in 
post-partum females. Percent of severe anemia in­
creases from zero in first trimester to 25 percent in 
post-partum. These data were limited by number 
(99) and geographic location (Jilib) and were not 
randomly collected. They are presented to illustrate 
a potentially serious health problem which is likely 
to exist throughout Jubba Valley and is a problem 
which could be mitigated with simple health and
 
nutrition education programs. 
Cholera, typhoid fever, and hepatitis outbreaks 
occur with regularity throughout Somalia (Jobin 
1988). These outbreaks normally occur at onset of 
the gu' rains. Highly contaminated pools form in 
countryside and village streets with enough tur­
bidity to block purifying ultraviolet rays ofsunlight. 
These pathogen-laden "soups" provide excellent 
media f3r Lacterial growth leading to periodic out­
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Figure5.Anemia in Jubba Valley women. 
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breaks of cholera and typhoid fever. Vermin, espe-
cially rats, are favored by widespread water and 
waste and they provide mechanisms to further 
spread communicable diseases. As noted pre-
viously, street and roadway pools provide habitat 
for m osquito and snail vectors of disease. 

Rift Valley Feverconstitutes another threat to Jubba 
Valley and there is evidence that this disease 
encouraged by reservoir filling. This viral disease is 
transmitted by mosquitos, including many species 
of Aedes spp. and Culexpipiens (Benenson 1985).
While little is known about this disease, it is ap-
parendy associated with sheep and other ruminants 
and is spread to humans by mosquiL,:s or through
handling diseased carcasses. Outbreaks tend to be 
large and in two instances, they have occurred near 
filling reservoirs in Egypt and Mauritania. Out­
breaks of Rift Valley Fever have occurred recentlyin countries neighboring Somalia. 

Other diseases are of concern. but insufficient data 
make it impossible to develop reliable health 
profiles. With existing data, basically for bilharzia 
and malaria, the overall health assessment is grim.
As irrigation expands into middle and upper Jubba, 
disease will inevitably increase. At present, infec-
tion rates in middle and upper Jubba are not as high 
as in irrigated zones in lower Jubba. As irrigation 
expands into the upper regions, bilharzia and 
malaria will in,..rease unless improved health ser-
vices go beyond de,,e!opment planning and actually
become integrated into development projects and 
programs. Health components aimed at lowering
existing disease levels should be routine pre-condi-
tions for any water development project planned forthe next two decades in Jubba Valley. Rather than

the exttwodecdesin hanubbaValey.Rater
attempting to implement parallel, but separate, 
projects or programs for agriculture and health, 
government should build into proposed agricultural
projects a fair economic share of providing health 
services to populations that the projects put at in-creased risk. 

Settlements 
Spatially, Jubba Valley urban centers are evenly
distributed to provide regional support for rural 
populations (Table 10). In reality, support roles for 
these urban centers are poorly developed and each 
centersuffers from a lack of regional and settlement 
planning. What few areas of support for rural 
populations existing in urban centers have evolved 
with little government planning and intervention 
Limited government facilities at municipal, district, 

or regional levels are either in poor shape or nonex­
istent. In Lower Jubba Region where support
facilities and services are best developed, rural 
populations receive only minimal support from 
urban centers. 

Table_ 10._URBANCENTERS_ IN_______ VALLEY 

Table 10. URBAN CENTERS IN JUBBA VALLEY 
As 

CENTER LOCATION POPULATION 
Kismaayo Lower Jubba 80,200
 
Luuq Gedo Region 19,000

Baardheere Gedo Rgion 17,200
 
Jilib Middle Jubba 16,400
 
Jamaarne Lower Jubba 9,400
 
Saakow Middle Jubba 6,800
 
Bu'aale Middle Jubba 2,800
 

As _it _ohe _vlle _ppu aton est maest er_ iAs with other valley population estimates, there isa considerable range of estimates foi- these urban 
centers. For instance, Watson and Nimmo (1985)
estimates Kismaayo's population at 120,000 and 
Evans, Cullen, and Little (1988) use an estimate of 
52,180. Watson and Nimmo (1985) place 58,000 
inhabitants in Jilib, and Evans, Cullen, and Little 
estimate more conservatively at 20,070. 
According to AHT (1980), Jubba Vally has, in 
addition to urban centers listed in Table 10, 12 

a ry rura centersw i ste ir n 1,000 i110, 
pnm ary rural centers t ,000hre 1 

dents, 45 seconda trty (500 to 1,n00
rural centers 
population) and 78 tertinary rural centers ( in­
habitants). Distribution of settlement s rstrongly
influenced by tile presence of Jubba River as most 
towns and villages are within few kilometers of theriver. Deshmukh (1989) notes that this dense
riparian population concentration places severe 
strean poon oneain pa severe 
streson woody floodlan an deedent 
vegetation. Unless methods can be devised to divert 
fuelwood extraction to inland areas, floodplain 
woody vegetation will succumb to concentratedexploitation. Over-extraction of wood has alreadysurpassed sustainable rates near larger urban areas
in lower Jubba and around refugee camps in Gedo 
Region where large perimetersofcompletedefores­
tation can be seen. 
Each urban center has serious problems with water 

a n saaonsystems w hexcepi o er 
supply in Saakow and Bu'aale, where there is less 
population to serve. While Saakow and Bu'aale 
have adequate wells, pump malfunctions continual­
ly plague service. Urban centers have insufficient 
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health facilities and services. Only Kismaayo has a 
functional hospital, but with inadequate staff and 
health care supplies. Bu'aale and Saakow have 
health posts operated by Swedish Church Relief and 
World Concern maintains a small health clinic in 
Jilib. Urban centers in Gedo Region lack even 
primary health centers. 

Public markets in urban centers have variable sup-
plies of goods for sale. JESS market data show that 
many staple foodc are not available for extended 
periods, even in relatively large markets in Kis-
maayo, Jilib, and Baardhee7,. Limited supplies of 
staple goods give rise to dramatic price fluctuations. 
Middle Jubba normally experiences high prices
during wet seasons wren transportation is curtailed 
by a lack of an all-". eather road. Upper and lower 
Jubba show price increases in late jiilaal when 
stored grains begin to dwindle, 

Larger settlements in Jubba Valley do not provide 
sources of agricultural inputs normally associated 
with rural support centers. During the JESS study 

period, USAID/Somalia supported a study on 
urban-rural linkages in lower Jubba Valley under 
auspices of the Settlement and Resource Systems
Analysis (SARSA) Cooperative Agreement. JESS 
and SARSA personnel collaborated on data collec­
tion to avoid duplication. JESS believes mat study
results of lower Jubba can be generalized to Middle 
Jubba and Gedo Regions, in regard to support func­
tions of urban or village centers. 
Evans, Cullen, and Little found that population was 
not necessarily a good indicator of the number of 
support functions found in the center. They
measured 63 functions, including small stores, 
clinics, clothing store, telephone, lawyer, bank, and 
agrochemical supply. The number of functions 
ranged from a high of 59 in Kismaayo to only three 
at sites termed "noncentral places". The number 
and range of urban functions was related to the 
settlement's hinterland population, physical acces­
sibility, and a location relative to other competing 
centers, rather than strictly to settlement size. 

The town ofBaardheereon the east bank ofJubbaRiver will most likely double in size
 
as a result ofconstructionactivitiesat theproposeddarnsite,just 35 km to the north. (J.Janzen)
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The draft master plan gives inadequate coverage to 
settlement planning, limiting proposed activities to 
elaborating development plans for all primary and 
seconan. urban centers with priority given to Kis-
maayo, Jilib, a'id Baardheere. In an interim report,
JESS stressed an importance for settlement plan-ning in Baardheere because two large developmentplnning Bahevent blchaue twoelare andeoente 
planning events will have immediate and extensive 
repercussions in Baardheere (Tillnan 1987a).
Completion of a proposed Baardheere-to-Jilib all-
weather road will funnel products and people
toward Baardheere as the road between Baardheere 
and Muqdishe is superior to the Jilib-to-Muqdisho 
roadway. Improving the Baardheere to Muqdisho
road for dam construction traffic will exacerbate 
vehicular movements through Baardheere from 
Middle Jubba. In addition, constructing a high dam 
only 35 km from Baardheere will have enormous 
settlement consequences. The draft master plan
does not account for the impacts of dam cons.ruc-
tion beyond noting that the labor camp is likely to 
remain as a pemanent settlement. However, the 
plan does not recommend instituting permanency in 
labor camp construction or make plans for the camp
facilities after Baardheere Dam is completed. 
JESS recommends that future versions of the master 
plan include priority for settlement planning at 
Baardheere as it will be the community which will 
grow most rapidly in the coming decade as BDP is 
implemented. In addition, it is urged that the master 
plan involve the Nairobi-based United Nations 
Centre for Human Settlements (UNCHS) as soon as 
possible for an urban settlement planning com-
ponent. UNCHS maintains an excellent reference 
facility on rural and urban settlement planning and 
provides technical assistance to numerous African 
countries, including activity in Somalia. 
Economy 
SubsistenceAgriculture 

Jubba Valley economy is predominantly subsis-
tence agriculture with household economic 
strategies not oriented to cash or export production 
systems. SEBS data have been analyzed by regional
and socio-ecological production sector. One set of 
analyses has structured the sample population into 
socio-ecological sectors (SES) comprising pastoral,riverine agriculture, nonriverine agriculture, andi 
urban populations which then were recombined for
whole valley summations. Also, the sample popula-
tion data were structured by administrative regions, 

covering Gedo, Middle Jubba, and Lower Jubba 
regions. 
Underlying these analytical components is a recog­
nition that aubbaValley is evolving economically 
aidioncalJybcang ing h oicaen 
and socialy--changing from historic patternswhich more distinctly separated production systems
into sedentary agriculture and mobile livestock her­
ders. These groups differed socially and economi­

cally and had distinct geographic boundaries 
detindostl by tsr distriugh ution 
distinctionsarebreaking downthrough anevolution 
of agro-pastoraism which combines elements of 
livestock herding and settled agpculture. Pas­
toralists are beginning to cultivate plots of land in 
order to diversify household economic bases. Con­
currently, households with predominantly agicul­
tural incomes have started keeping livestock as wel 
as cultivating cropland.
Both tendencies represent 'isk-aversion or 
economic diversification strategies aimed at family
survival in harsh environments. Recent droughts
have been instrumental in prompting pastoralists to 
become more settlel in agriculture and residents are 
increasingly mixing both systems into agro-pastoral 
strategies. Urban dwellers diversify as well. Ap­
proximately 42 percent of urban households report 
owning farmland and an equal amount report live­
stock ownership. 
Agro-pastoralism is suited to ecological conditions 
in Jubba Valley. Livestock are not as dependent on 
local vagaries of climate, since they can be moved 
to more favorable locations whereas rainfed crops
deteriorate when local rains fail. However, when 
soil moisture from rainfall or flood is adequate, or 
even abundant, surplus grain is produced which can 
be stored for several years in underground pits with 
relatively little grain loss. It is estimated that more 
than 100,000 tons of grain may be stored in storage 
pit in Jubba Valley (World Bank 1985). Menkhaus
(1988) reports 1!at British Military Administrators 
during World War II were aware of both practice 
and capacity and dispatched soldiers to villages to 
excavate likely sites for stored grains.
Pastoralists see benefits of allocating some family 

resources and labor for rainfed cultivation to pro­vide grain for family consumption and crop residues 
for livestock. Typically, part of the family remains 
near the cropland while adult males and boys move
with livestock to distant grazing grounds. Livestockherding is not labor-intensive as one person can 

35 



safely tend many animals. Cultivators can divert a 
small amount of family labor for livestock herding 
without economic penalty--often in pooling arran-
gements within the cemmunity or extended family
(Janzen 1988). Herds owned by agro-pastoralists 
are not likely to be as large as transhumant herds nor 
as wide-ranging in search of forage and water. For 
example, agro-pastoral households have ap-
proximately nine tropical livestock units (TLU) per
herd while pastoral household herds average over 
55 units (one TLU equals 250 kg live weight).
Agro-pastoralist herds have a different mix than 
pastoral herds, most notably by having fewer 
camels. In the SEBS sample, only 11 percent of
agro-pastoral herds included camels while over 70 
percent of pastoral herds had a major camel com-
ponent. Herd mix and size allows agro-pastoralists 
to remain close to home so that family herders may 
return to provide additional farm labor during clear-
ing, planting, or harvesting. 

SEBS analyses are a single look at Jubba Valley in 
transition, which is precisely the objective of 
baseline studies. It is likely that this trend toward 
agro-pastoralism will continue, at least until some 
export-oriented agricultural system takes its place. 
In a Jubba Valley context, export should not neces-
sarily be conceived as strictly for international sales; 
any sale of products outside of the valley is an 
improvement beyond a purely subsistence 
economy. A fuller discussion of the evolution of 
agro-pastoralism and its social and economic Em-
plications is provided in Volume III, Part A of this 
report (Craven, Merryman, and Merryman 1989). 
Across socio-ecological sectors, SEBS data reveal 
that farm ownership i:; as common as would be 
expected where 90 percent of the population are 
engaged in agricultural or subsistence labor (Table 
11). Plot ownership ranges from 42 percent of 
urban households to nearly equal rates for riverine 
and nonriverine families at 93 and 92 percent, 
respectively. Data support the predicted trend from 
pastoralism to agro-pastoralismn aw more than halfof 
pastoral households report farm plot ownership. 

Data on mean plot size must be viewed with caution 
as they are based on respondent self-reporting to 
questions rather than on measurements. Respon-
dents used local measurements which cannot be 
precisely converted to metric units. In a reservoir 
resettlement study, researchers found that farmer 
estimates of their land under cultivation were often 
erroneous with up to a sixfold difference between 

farmer's estimate and measured area. Plot size data 
show relative differences between socio-ecological 
sectors. 

Table 11. FARM PLOT OWNERSHIPAND 
MEAN PLOTSIZE 

SES TYPE 
Pastoral 

PERCENT OWNING 
51 

MEAN SIZE (ha) 
4.8 

Urban 42 5.9 
Riverine 93 6.3 
Nonriverine 92 3.6 
Total Sample 76 5.4 

Urban households are more affluent than rural ones 
and are able to afford fam plots comparable in size 
to those of riverine farmers. Riverine farmlands 
have higher yields than nonriverine land owing to 
greater soil moisture and periodic soil nutrient en­
richnent from flooding. These higher yields en­
courage riverine families to devote more labor to 
significantly larger plots than their nonriverine 
counterparts. Nonriverine households are more 
likely to allocate family resources to livestock keep­
ing rather than increasing farm size. Riverine 
households are less likely to invest in livestock 
because of greater tsetse risk near the river. A3 a 
result, riverine households are more likely to divert 
more income and labor toward expanding farm 
holdings. 
Acommonsubsistencerisk-aversionstrategyinvol­
yes multiple plot cultivation. A farmer may have 
one riverbank plot, one dhesheeg plot for recession 
agriculture, and an upland site for rainfed cultiva­
tion. Each setting has specific agricultural ad­
vantages and disadvantages for smallholders. 
Riverbank soils are normally more fertile with 
higher soil moisture from flooding and high 
groundwn.i-levels. Riverbank land is prone to pe­
riodic flooding which also provides nutrient enrich­
ment, but with 1concomitant potential for crop 
destruction if floods are poorly timed. For instance, 
gu' 1987 floods were late and riverbank and 
dhesheeg crops were approaching maturity when 
floods arrived. Since Jubba River does not top its 
banks every year, farmers had alreadyplanted short­
ly after a minor flood peak in April 1987. In late 
May, a second flood occurred with tremendous and 
disastrous volume. Farmers in Gedo Region claim 
that it was the worst flood in the last decade. With 
increasing deforestation in the upper catchment in 
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Ethiopia, Jubba River flooding is likely to become encouraging. If rains continue, crops will mature to 
more common and less predictable, harvest and storage pits are replenished to carry 

Dhesheegs are vulnerable to river floods and heavy 
local rains, but once flooded, the heavy clay soils 
retain standing water for extended periods (some 
greater than two years), thus allowing a relatively 
safe recession agriculture as water evaporates. 
Nutrients in dhesheeg soils are comparable to those 
of riverbanks. Since river flooding is not annual, 
although frequent, farmers cannot aepend each year 
on production from dhesheegs, but must Ibe in a 
position in terms of labor and seeds to take ad-
vantage when conditions are favorable. Dhesheegs 
are farmed without floods, but at reduced yields. 

Rainfall averages generated from long-term data are 
of no value to subsistence farmers. Inyears of good 
rainfall (amount and temporal distribution), farmers 
harvest reasonable yields from rainfed plots. As 
with river flooding, good rainfall is not an annual 
expectation, but it occurs often enough so that 
farmers plant rainfed plots when early rains are 

households through years when rainfall and floods 
are insufficient for rainfed and dhesheeg produc­
tion. Ifrains do not continue, the household accepts 
the crop loss, or perhaps, gets enough stalk growth 
for livestock fodder. When farmers cultivate all 
three types, riverbank, and upland areas are planted 
first at onset of rains, while dhesheeg planting is 
delayed until danger of flooding is reduced (Be­
steman and Roth 1988). Planting strategies, in terms 
of crop selection, are discussed in greater detail by 
USBR (1987), AHT (1988), and Craven, Mer­
ryman, and Merryman (1989). 

In theory, farmers gain considerable advantage 
when cultivating all three plot types. In dry, non­
flood years, riverbank plots and stored grains ensure 
household survival-barring prolonged drought. In 
wet and/or flood years, surpluses are expected to 
replenish stores, or to be sold at local markets. Table 
12 presents SEBS data on multiple plot ownership. 
These data do not indicate a pattern of multiple plot 

Farmersfollow recedingwaters as they evaporatefrom a dhesheeg nearCaanoole.Thisfarmeropens
shallowpitson the dryingdhesheegflooras his son sows sesame. The plantingseason continuesasmore 

areais revealedandsown in a concentricpatternfollowing the recedingwater level. (P.Dulin) 
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ownership as less than four percent of any SES 
claim ownership of three plots and an overwhelm­
ing majority own a single plot. Part of this dis-
crepancy between reports and SEBS data may be 
due to male nousehold heads failing to report plots 
owned and farmed by wives or working plots which 
have been borrowed for a season from relatives or 
friends (Besteman and Roth 1988). Also, respon-
dents were reporting only plots which were in cul-
tivation and did not report plots which were being 
fallowed. Finally, SEBS sampled in all three regions 
and found that dhesheeg cultivation is limited to 
middle Jubba as there are no dhesheeg plots in upper 
and lower Jubba. 

Table 12. MULTIPLE PLOT OWNERSHIP BY 

SOCIO-ECOLOGICAL SECTOR
 

(percentowning) 


NUMBER OF PLOTS OWNED 
SES 1 2 3 4 >4 
Pastoral 78.4 14.4 2.7 0.9 3.6 
Urban 87.4 10.4 2.2 - -
Riverine 73.1 20.6 3.9 1.2 1.2 
Noiiriverine 73.2 22.8 3.1 0.4 0.4 
Total Sample 76.4 18.6 3.2 0.7 1.1 

It is possible that multiple plot cultivation is more 
of a subsistence strategy at community rather than 
individual household levels. Since community 
stores are shared in times of need, it is more impor-
tant that villages have access to all three types of 
cropland so that at least some farmers wi, fiave a 
crop ifconditions are not favorable toall type. This 
community strategy would make better use of avail­
able labor and skills in that individual farmers will 
not have to travel between three different plots and 
will not have to master all types of cultivation. 

Volume I of the draft master plan provides sum-
maries of rainfed, dhesheeg, and irrigated agricul-
ture in the study area between Baardheere and the 
coast (AHT 1988). Table 13 summarizes master 
plan data on rainfed agriculture by district and Table 
14 presents estimated crop production and yields by 
district. No distinction is made between riverbank 
and upland areas in these tables. 

Master planners were keenly interested in dhesheeg 
and levee agriculture and have collected extensive 
data on these farming systems. Most recession 
agriculture takes place in middle Jubba where river 

Table 13. RAINFED CROPLAND BY DISTRICT 

DISTRICT CROPPED LAND (ha) CROP INTENSITY 
E'aardheere 82,000 140% 
Saakow 44,100 125% 
Bu'aale 3,900 195% 
Jilib 6,500 93% 
Jamaame 10,000 53% 
Kismaayo 500 53% 
Total 147,000 

Source:AHT (1988) 

Table 14. RAINFED CROPPRODUCTION BY 
DISTRICT AND SEASON 

District Crop Hectares Production (tons) 

Sorghum 
Gu 
35,000 

Oeyr
38,000 

Gu Deyr 
21,000 15,200 

Baatdheere Maize 3,700 800 2,590 320 
Sesame 1,600 1,600 480 320 
Beans 400 400 160 40 

Sorr'hurn 22,600 23,600 13,560 9,440 
Saakow- MaLa 1,200 500 720 150 
Bu'aale Sesame 500 500 200 100 

Beans 250 - 100 -

Maize 5,000 6,000 
Jilib- Sesame 3,600 2,160 -
Jamaame- Beans 1,000 500 -
Kisnaayo Groundnut 300 - 150 

Cotton 100 - 40 
Source: AlT(1988) 

meanders are pronounced. Bu'aale District has 
5,900 ha of recession agriculture followed by Jilib 
District with 3,700ha. Saakow District has less than 
2,000 ha in recession farming. Of the 11,400 ha in 
flood-recession agriculture, 7,000 ha are dhesheegs 
and 4,400 ha are located on river levees. Estimated 
crop production from dhesheegs is summarized in 
Table 15 by season and district. 
With river control imposed by Baardheere Dam, 
dhesheeg agriculture will wane, representing some 
loss of production from 1i,400 ha of relatively rich 
cropland. Dhesheeg land will not be lost, as it can 
be farmed without overbank river flooding. Rain­
water will still accumulate in dhesheegs, but 
farmers will be more dependent on local rains than 
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before. There will be some gains in overall produc-
tion as crops should not be lost to late floods and 
farmers can plant early without fear of powerful 
river floods. Overbank floods can be artificially 
produced from Baardheere Dam and these could be 
used to partially fill some dhesheegs if agricultural 
interests are to be more equally balanced with power 
generation during dam operation. At least in the 
period immediately following dam closure, 
Somalia will not be in a position to utilize full 
capacity of Baardheere Dam electric power output. 
During this period, operators may experiment with 
flood-level discharges for continued dhesheeg 
flooding. Further, government projects could be 
initiated to install flood and drainage conduits be-
tween the river and dhesheegs so that filling and 
draining could occur before the river reaches bank-
full capacity. 

Table 15. DHESHEEG CROP PRODUCTIONBY SEASON AND DISTRICT 

DISTRICT CROP HECTARES PRODUCTION (tons) 

Gu Deyr GL; Deyr 

Maize 1,365 425 921 191 
Saakow Sesame 380 1,240 105 341 

'leans 35 125 14 44 
Vegetables 20 85 -

Maize 5,250 1,180 2,625 472 
Bu'aale Sesame 350 4,600 114 1,380 

Sorghum 180 - 32 -

Beans 60 120 24 48 
Vegetables 60 - 255 -

Maize 2,660 1,295 2,075 874 
Jilib sesame 220 2,295 99 918 

Beans 670 110 318 50 
Vegetables - 765 

Source: AHT(1988) 

The master plan proposes to implement adhesheeg 
pilot project at Saakow, followed by a dhesheeg 
conversion project based on experiences gained in 
the pilot effort. Recession agriculture is a sound 
direction for agricultural research in order to ensure 
continued flood-recession cultivation until proven 
irrigation systems have begun to produce. 

The master plan study area did not initially include 
the reservoir zone; therefore, potential agricultural 
and livestock benefits from the drawdown zone 

have not been considered by master planners. With 
a vertical drawdown of 14 to 16 meters, a large part 
of the reservoir perimeter will alternate submer­
gence and exposure. For instance, the northernmost 
reservoir point will shift 46 km southward from 
Luuq when at minimum operating level. This draw­
down area has potential for recession agriculture­
either for crops or livestock fodder. It may even be 
possible to graze livestock in the drawdown zone. 
Scudder (1988) notes that reservoir margins have 
been successfully utilized for recession agriculture 
in many African hydropower projects, but that 
potentials were often overlooked during planning. 
Most African reservoirs develop luxuriantemergent 
vegetation in the drawdown area which is excellent 
livestock forage. 
The future reservoir margin will be used by people 
for agriculture and livestock grazing whether these 

become planned activities or not. In semiarid en­
vironments, subsistence people do not waste wateror vegetation resources and some people will use 
the drawdown zone to their advantage with or 
without planning. Their productivity could be in­
creased if reservoir management is planned in 
respect to agricultural production cycles as well as 
power generation. It is recommended that future 
masterplan versions include planning forreservoir­
recession agriculture. It is also recommended that 
an early pilot project be established to begin reces­
sion agricultural trials in the reservoir area. 

IrrigatedAgriculture 
Irrigated agriculture was reported in Jubba Valley 
by 19th Century European explorers (Menkhaus 

1988). During the colonial period, extensive irriga­
tion networks were established in lower Jubba Val­
ley for banana and cotton plantations, reaching a 
maximum area of slightly over 8,000 ha. Between 
1970 and 1985, government set aside more than 
25,000 ha for three large-scale inigation projects. 
More recently, there has been explosive increases 
in small-scale ventures using pumps of 20 
liters/second (l/s) capacity. AHT (1988) estimated 
between 380 to 390 pumps were operating in the 
study area in 1984 and in a 1986 JESS low-level 
aerial census, 408 small irrigation pumps below 
Baardheere and 213 similar pumps upstream were 
counted. During 1987, more than l0 small irrigation 
pumps per month were added in Luuq District alone 
(AHT 1988). 
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Small-scale Irrigation 

More than 7,000 ha in J:.bba Valley are being ir-
igated with small diesel pumps. Hand- or animal-

powered systems are rare and no wind-powered 
irrigation pumps remain in operation. Use of small 
diesel pumps has been encouraged by PVOs and 
low import taxes. During May 1987, a JESS re-
search boat was used by a PVO to rescue pumps 
operated by refugees in Luuq District which had 
been inundated during gu' floods. Refugees were 
unable to cross the river to remove their flooded 
pumps. Loss of these pumps would have been a 
serious blow to the household economy of these 

Small-scale pumps have led to sharecropping arran-
gements between urban entrepreneurs and 
landholders. Urban investors supply pumps and fuel 
while farmers provide land and labor with each 
taking usually 50 percent of the harvest. Less corn-
monly, pump owners hold both land and pump,
hiring labor on a sharecropping basis of ap-
proximately one-third share to labor. Some corn-
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munities form cooperatives to purchase pumps and 
fuei, systematically moving pumps around to in­
dividual plots. 
In upper Jubba, irrigated plots are normally planted 
with vegetables, commonly with onions. With 
small-scale irrigation, Baardhecre District has be­
come the foremost onion-producing area in 
Somalia. Maize and sesame are also irrigated in 
upper and lower Jubba. Pumps are not as common 
in middle Jubba due to difficult wet-season access. 
AHT (1988) estimates a 20 percent irrigation ef­
ficiency for smallholder systems. This level of ef­
ficiency is not likely to improve in the near future 
as farmers have little irrigation experience and MoA 
lacks a capacity to provide irrigation extension ser­
vices. Since most smallnolder pumps are located 
upstream of Fanoole Barrage, combined 
smallholder off-take pose serious threats to large­
scale projects. With a combined off-take of nearly
15 cumecs, smallholders already have significanuy
decreased dry-season flows which have adversely
affected Juba Sugar Project's irrigation schedules. 

Small-scaleirrigatorsareconvertingfloodplainand levees to higher-valuecrops during
the dry seasons.This will increasein intensity afterfloods are controlled.(J.Janzen) 
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In the absence of water-use legislation, there are no 
legal mechanisms to curb upstream off-take or to 
allocate water on a planned basis. 

At current rates of expansion in small-scale yen-
tures, there is danger that these small systems will 
have a capacity to take all water released by 
Bar~rdheere Dam when it is completed. Government 
must promulgate water resource regulations which 
will allow geographically equitable water alloca-
tions in all river sections. Otherwise, smallholders 
in upper and middle Jubba will have a capacity to 
deny irgation water to Juba Sugar, Fanoole Rice, 

Ri
and Mogambo Irrigation project~s as well as banana 
plantations. After dam construction, Jubba River 
will be like an irrigation canal where the first in line 
can deny water to tail-end users unless water alloca-
tion is regulated. Unregulated water use may not 
permit adequate flow to prevent seawater intrusions 
in the estuary which will jeopardize Kismaayo 
municipal water supplies and increase salinity 
dangers at lower Jubba banana plantations. Jobin 
(1988) and AHT (1988) discuss implications of 
estuarine seawater intrusions in greater detail. 

ad Migaborrigation projesa s wa, bana 

Yield and production estimates of small-scale ir- 
rigation in Table 16 show that smalholder irrigation 
is relatively prod,,ctive. These data do not include 
irrigators betweex Baardheere and the border as this 
area was not originally included in the master plan 
study area 

Table 16. YIELD AND PRODUCTION 

OFSMALL-SCALE IRRIGATION 


INJUBBA VALLEY 


Yield ProductionCrop Hectares 
Gu' Deyr (tlha) Gu' Deyr 

Onion 1,200 1,400 9.0 10,800 12,600 

Tobacco 400 1,000 0.4 160 400 

Maize 1,400 1,000 1.6 2,240 1,600 

Sesame 1,000 400 0.7 700 280 

Fruit/Veg - 200 10.0 - 2,000 
Source: AlT 1988 

AHT and others have estimated yields per hectare 
from the three types of smallholder agriculture. 
Table 17 is a composite of yield estimates from 
various sources and averaged over the entire valley, 
Estimated yields for lower Jubba are higher during 

gu' than for other regions. However, lower Jubba 
does not have as successful a deyr season as middle 
Jubba and Gedo. Should Baardheere Dam eliminate 

river flooding of dhesheegs, most would revert to 
prmarly rainfed holdings which have higher yields 
per hectare in gu', but lower yields during deyr. 
Losses of dhesheeg productivity as a result of dam 
construction may not be as high as feared based on 
current yield estimates. However, yields on rainfed 
land in the floodplain may be higher than is 
reasonably expected solely from rainfall. In studies 
of floodplain vegetation, Deshmukh (1989) noted 
that herbaceous yield is higher than areas in EastAfrica of equal rainf",l, leading to the hypothesis 
Ara ofl ainall,eadin to te hype

floodplain is being supple-
Dmented by groundwater from the river. Baardeere 

Dam will lower groundwater levels duing wet 
seasons which may cause yield reductions of non­
irrigated agriculture. 

that soil moisture in t mhe 

Table 17. SMALLHOLDERAGRICULTURE 
YIELDS INJUBBA VA LLEY
 

(tons er hectare)
 

CROP RAINFEO OHESHEEG IRRIGATED 
Gu' 

Maize 0.75 0.65 1.6 
Sesame 0.40 0.35 0.7 
Sorghum 0.60 0.18 
Beans 0.45 0.43 -

Vegetables 
Maize 

-

0.35 
0.45 
0.5 

10.0 
1.6 

Sesame 0.20 0.3 0.7 

Sorghum 0.40 
Beans 0.10 0.40 

Source:AHT 

Private, Commercial Irrigation 

In lower Jubba, below Kamsuuma, 54 banana 
growers control 8,300 ha in private, commercial 
irrigation. Of this area, 3,315 ha (including 1,000 ha 
in fallow) were irrigated in 1987 (AHT 1988). 
Banana production is organized by Somalfruit, a 
joint venture between government and Italian inves­
tors. Somalfruit provides necessary agricultural in­
puts, technical services, and credit for cooperators. 
Somalfruit handles all aspects of export marketing, 
primarily to Italy and the Middle East. 
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According to MMP(1987), average banana yield in 
Jubba Valley is 10 t/ha with as much as a 50 percent 
rejection rate at Somalfruit processing stations. The 
same study assumes that yields could be increased 
to 25 t/ha and the rejection rate reduced to 20 percent 
with moderate improvements in farming technol-
ogy. In comparison, Centr.I and South American 
estates yield between 25 to 50 t/ha. While not stated,another assumption was for a continuous and de-

ndabhe atsupplynwas fr Ja Rtivs aJilib 

In 1972, Jubba Valley banana exports reached an 
all-time high with 73,282 tons exported, when 
bananas accounted forover60 percent of Somalia's 
export earnings (Evans, Cullen, and Little 1988).
Exports dropped sharply after 1975, falling to22,708 tons in 1987. In 1970, Somalia held 24

22,78 tns 24n 187.In 170,Somliahel 
percent of the 300,000-ton Italian banana market, 
but dropped to six percent by 1984 due to increased 
competition from Caribbean and Latin Americanexporters (MMP 1987). Somalfruit is seeking to 
ecprtuer of 1987).I market isnsexan to 
recapture part of the Italian market and expand
Middle Eastern exports. 

Cunently, banana production in lower Jubba is 
handicapped by an inability to do full irrigations 
during low-river flows in jiilaal and groundwater is 
too saline for banana irrigation. Baardheere Dam 
will eliminate low dry-season flows, but this gain 
could be offset by increased upstream off-take. 
Since banana plantations are at river's end, they are 
vulnerable to upstream off-take, saline return flows 
and seawater intrusion. Increased irrigation return 
flows from small-scale irrigation and large state-
owned projects will increase river salinity levels 
above tolerance levels for bananas. Unless strict 
water management models are developed and put 
into practice, banana cultivation in lower Jubba is 
likely to decrease after closure of Baardheere Dam. 
Government-managed Irrigation 

Somalia has approximately 15 years of large-scale 
irrigation experience in Jubba Valley. To date, suc-
cess for three large-scale projects has been elusive,
AllArles.have beenbN beset withwih numerousmerosbrojet and seriousn serus 

of implementation rates, project costs, predicted 
production levels, employment generation, and an-
ticipated rates of return. All three projects have had 
serious socioeconomic and environmental impacts 
on valley populations because social and environ-
mental issues were not considered during project 

design, loan negotiations and project implementa­
ion. 

Fanoole Rice Project is a multipurpose venture 
desige Ric e 8,300 ha m ul ecrp e rie 

designed to irrigate 8,300 ha of double-cropped rice, 
generate four to six MW of hydroelectric power. 
and construct a rice-processing facility capable of 
handling project rice production. The project issituated on the east bank of Jubba River between 

and Kamsuuma. A 56-kn canal conveys irriga­tion water from a barrage at Fanoole to the cropland.
Fanoole Rice s managed by MoA with technical 
assistance from the People's Republic of China. 
Approximately 7,500 ha were expropriated from 
individual smallholders and several villages. No 
compensation for land or improvements was made.
 
In 1982, 6,000 ha were cleared, but only 1,500 ha
 
In 1982 6,000h were credutonl 1,500 ha
 
have been brought into production. Instead of
 
double-cropping, one half of the area is cultivated
inolie wet season and fallowed during the following
 
wet season, so that only 50 percent of the 1,500 ha
 
are in production during any season. Average crop

yields are 4.4 t/ha. The project is operated with
 

approximately 260 permanent Somali staff, 400
 
Chinese engineers and technicians, and 1,000
 
casual laborers (AHT 1988).
 

Socia costs of implementing Fanoole Rice Project
 
have been and continue to be unjustifiably high.
 
Several villages lost all their agricultural land to the
 
project and are no longer able to allocate farmland
 
to community inhabitants. Individual farmers have
 
options of cultivating land several kilometers away
 
from their housing, taking project wage labor at low
 
rates, or leaving for other areas in Somalia. Local
 
farmers are not allowed to cultivate 6,000 unused
 
hectares under project control.
 

Bunds constructed to protect project fields and
 
headworks now divert surface flows to smallhold­
ings downstream ortoward the opposite bank, creat­
ing additional flood hazards for nnn-project areas.
 
Many of these former fields are no longer usable
 
because of waterlogging.
 
Juba Sugar Project, situated on the west bank across
 

from Jilib, began in 1976 when GSDR set aside
 
25,000 ha for project use. Project size was sub­
sequently scaled down and currently, 7,000 ha of
 
sugarcane are under sprinkler and furrow irrigation.
 
Pre-project design goals of 100 t/ha have not been
 
realized, declining from a project high of 89.6 t/ha
 
in 1982 to 61.4 t4 ha in 1986. Dry-season water
 
shortages have added to problems of insufficient
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spare parts, weak management skills, and a lack of 
foreign exchange in causing reduced yields, 

Juba Sugar is operated by the Ministry of Com-
merce and Industries with techinical managementprieadbyduBooke Agictu ternatianaLt.provided by Booker Agriculture International Ltd. 
A project sugar-processing facility, designed and 
built for yields of 100 t/ha, is operating at commen-
surately reduced capacity. 
Nearly 1,900 ha taken forthe project had been usedforlyubsis taken f or to proprihadbeon. Nod 
for subsistence farming prior to expropriation. Nocompensation for ownership was awarded. Newly 
erected bunds divert water into adjacent dhesheegsthat were previously farmed by smallholders. Dis-
placed farwers niowly iarmdequatswaglldeslabplaced farmers now rely on inadequate wage labor 
for bare subsistence, while unused land is farmedby smallholde with informal permission from 
project managers. 

Mogambo Irrigation Project MIP) is situated on the 
west bank downstream from Juba Sugar. Com-
pleted in 1986, it has 2,040 ha of surface irrigation 
and 160 ha under sprinkler irrigation. Mogambo is 
managed by MoA with foreign technical and 
management assistance. 

Originally, Mogambo was planned for paddy rice 
and a small amount of sprinkler-irrigated cotton, 
Rising water tables and secondary soil salinization 
from rice cultivation caused planners to change 
direction by incorporating a smallholder mixed-
cropping component. As a result, 300 families will 
be assigned plots on 600 ha of project land while the 
remainder is to be cultivated by the project. Current-
ly, nearly 600 ha are in rice cultivation and 
smallholders cultivate an additional 214 ha 
(Menkhaus 1988). Rice crop losses by birds have 
been high. Maize, sesame, cowpeas, and mung 
beans are not as susceptible to bird attacks as rice. 

Local villagers lost nearly 1,140 ha of cropland to 
the project without compensation. Additional 
dhesheeg land was rendered useless by bund con-
struction. Many villagers had moved to Mogambo 
after they had been evicted earlier from riverbank 
land seized for banana plantations. Since 1986, 
out-migrationupto 30percenthas occurredin sone 
villages. Remaining villagers subsist primarily on a 
diet of boiled unripe bananas, although some dense 
Acacia nilotica woodland has been cleared and 
planted with maize. 

For project smallholdings, outsiders (mostly civil 
servants from Muqdisho) were given preference for 

plots. Project management wisely allowed some 
local residents to participate as the civil servants 
were not effective farmers and required local 
guidance in farming techniques. MIP has begun
socioeconomic studies to correct earlier injusticesand to improve project performance. 

Land Tenure 
Socioeconomic data gathered from government­
managed projects in Jubba Valley reflect a 
prominent question concerning security of land 
tenure. Studies worldwide show conclusively thatsuccessful agricultural development does not take 
succe icual del e not takeplace when individual households dodo not enjoy 
security of tenure. There is a natural reluctance ofsubsistence farmers to invest precious time and 
su ce fr me s to in reiouti nresources for improvements to increase production 

if there is no assurance that possession of land andtransfer to heirs is reasonably guaranteed. Based on 
evidence collected in JESS studies, security of land 
tenure in Jubba Valley is not sufficient to foster 
equitable agricultural development. 
Since passage of the Agricultural Land Law of 
1975, 17,000 ha of cropland have been taken from 
small farmers in Jubba Valley and placed in govern­

ment-managed projects. There are no records of 
compensation paid or given in other rights for land 
taken or for any improvements made on the land. 
Planted crops were destroyed during project land­
leveling. Valuable family fruit trees were lost 
through land-leveling and bund construction. 
Thousands of people and their villages were 
rendered landless by legislation and practice. Land­
taking at this scale does not foster confidence in 
security of tenure or in government. 
Prior to 1975, rural land rights were governed by 
traditional methods described in more detail in Be­
steman and Roth (1988) and Riddell (1988). Since 
passage of the Agricultural Land Law, all rights to 
agricultural land in Somalia are tansferred to 
government. This legislation established proce­
dures by which landholders could register agricul­
tural leaseholds ofo0-yearduration. Underthis law, 
size of plots was limited to 30 ha of irrigable land 
or 60 ha in dryland areas. Banana plantations and 
legal cooperatives could register larger amounts, 
determined on a case-by-case basis by the Minister 
of Agriculture. 
Registered leaseholds may not be bought, sold, 

subleased, rented, ormortgaged, although rights can 
be transferred to family members in event of death 
or illness. Government may revoke or mpossess 
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registrations if plot size exceeds legal limits or if it 
is used for non-agricultural purposes. If land lies 
idle for two consecutive years, lease title can revert 
to government. Uncleared forest, even if managed 
for wood products, is regarded as idle land under 
current interpretatio n and practice. Wasteful and 
destructive clearing of forest beyond those areas for 
immediate cultivaLion has been an unintended 
result. 

Land registration in Somalia is cumbersome and 
bureaucratic, requiring that each application be 
reviewed at local, district, regional, and national 
levels. The Minister of Agriculture must personally 
approve and sign each application. While official 
fees are reasonable, various unofficial expediting
fees place the process out of reach of subsistence 
farmers, financially and psychologically, even if 
they fully understood the bureaucratic aspects.
Some farmers think thatsimply filing anapplication 
at district levels completes the process and others 
believe that tax receipts are registration certificates. 

A significant aspect of the Agricultural Land Law 
is that registrants are not required to demonstrate 
tiat land being registered is not currently occupied 
or used by others. As long as land is unregistered, it 
is available for registration by any Somali citizen. 
As a result, farmers are losing land that their 
families have occupied for decades to registrants 
who do not reside within the district, region, or 
valley. Applicants are required to post a public 
notice of intent to register land, but since valley 
literacy rates are low, this requirement does not 
provide protection for many Somalis who are 
productively occupying unregistered farmland. 

With the prospect of numerous development ac-
tivities, rates of land registration by non-valley resi-
dents have been increasing. The government and 
donors should constrain speculation within equi-
table limits and provide reasonable guarantees of 
security of tenure forlongtime valley residents who 
lack the economic and political influence to protect 
their own interests, 

Under the land law, Somalis may register only one 
plot which is most likely to be riverbank. In the 
valley, subsistence agriculture is built, in part, on 
multiple plot cultivation. Reliance on a single plot 
for survival is an invitation to disaster from either 
flood or drought, yet Somali farmers can, at best, 
protect only one parcel through registration. 

By 1986, approximately 256,000 ha or three percent 
of Somalia's arable land area had been registered in 
12,561 titles. Most registrations are in Shabeelle and 
Jubba valleys. In Lower Jubba Region, 501 farms 
were registered at an average size of 33.8 ha which 
is less than one percent of the region, but represents 
4.8 percent of the land classified as arable by USBR 
(Classes 1and 2). In Middle Jubba, 375 farms with 
an average size of 52.6 ha have been registered, 
representing21.2percentofarablelandbutlessthan 
one percent of total land. Not all registered land is 
arable. but a tendency to register lands on better 
soils is apparent. 
The rate of registration is increasing-mostly by 
people who do not live in the valley. In Middle 
Jubba, the annual rate of registrations went from 17 
in 1982 to 247 in 1985 before dropping to ap­
proximately 140 in 1986 and 1987. Most of these 
registrants were civil servants posted to Middle 
Jubba from Muqdisho. 
Security of land tenure in Jubba Valley is insuffi­

cient to stimulate agricultural development at rates 
envisioned in the master plan. A common percep­
tion of residents toward the land law is distrust. 
Tales of outsiders registering and taking occupied 
farmlands travel from village to village, perhaps
amplified by repeated tellings. JESS studies have 
shown that this form of land-taking is adequately 
common to merit concem and action by govement 
and donors. 
AsapartofJuDASstudiesandincollaborationwith 
the Land Tenure Center of the University of Wis­
consin, Catherine Besteman lived 10 months in 
Banta, a middle Jubba village, preparing a case 
study on land-tenure issues (Besteman and Roth 
1988). This unique study provides numerous in­
sights on land transactions and tenure security in a 
contemporary small village remote from 
mechanisms of central government. In this village, 
only 15 farms had been registered and only two 
were registered by village residents. Most land 
registrations were made by government officials. 
Since there are so few investment opportunities, 
Besteman reasons that land speculation is the most 
promising option for investors. In spite of the land 
law prohibition of leasehold sales, one investor 
confided that he had been offered 700,000 SSh for 
his registered land, but speculated that its value 
would rise to three million SSh when an all-weatherroad penetrates the region. 
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Clearly, tenure secunty in Jubba Valley does not 
encourage economic development based on land 
resources. Government is aware of land law 
shortcomings as can be seen from the numerous 
modifications since passage in 1975. In concept, the 
law was intended to provide tenure security and 
establish a process for equitable land distribution, 
In practice, the law has decreased tenure security 
and aggravated land loss withoutjust compensation. 
It would be advantageous to government and resi-
dents if the registration process were decentralized 
so that registrants could complete the entire process 
at district or regional centers. The law should be 
modified so that registrants have to prove one of 
three conditions: 

they are long-term occupants of the parcel; 

* land is currently unoccupied and unused; or 

compensation for improvements have been 
paid to persons presently occupying or 
using the plot. 

These pre-registration conditions do not place addi-
tional financial or administrative burden on govern­
ment yet provide a measure of protection to 
residents using land under customary or traditional 
rights. "lhe burden of proof of non-occupancy 
should clearly rest with the potential registrant. 

The law should be amended to allow multiple-plot 
registration while maintaining current size limits in 
combined holdings. SEBS data show that Jubba 
Valley farmers do not commonly have holdings in 
excess of size limits proscribed in the land law. 
Government must encourage risk-aversion 
strategies of subsistence households as they are 
strategies for survival. From its beginning, govern-
ment has focused on welfare of rural populations in 
its allocations of scarce financial resources, espe-
cially in regard to agricultural development. With 
simple land law modifications, government can 
make positive policy interventions which will 
promote welfare of Jubba Valley residents without 
incurring national financial penalties. 

Livestock 
Jubba Valley is a rich pastoral environment. Live-
stock herding figures prominently in national and 
valley economic and social systems. Livestock 
provides livelihood for 50 to 60 percent of 
Somalia's population (AHT 1988) and 49 percent 
of the SEBS households reported income from live-
stock. The national livestock population in 1987 
was estimated at 6.3 million camels, 4.4 million 

cattle, 12 million sheep, and 18.7 million goats. 
Livestock account for 35 percent of the gross 
domestic product and more than 80 percent of 
Somalia's export earnings (AIIT 1988). Since 
1983, a Saudi Arabia import ban on Somali cattle 
has severely limited Somalia's livestock exports, 
declining from U.S. $123 million in 1982 to U.S. 
$47 million in 1984 (World Bank 1985). Figure 6 
shows national and Kismaayo cattle exports. 
Livestock Populations 

An overwhelming majority of Somalia's livestock 
are managed in pastoral systems which move live­
stock in seasonal patterns in search of grazing and 
water. As a source of oerennial water, Jubba River 
and environs figure prominently in pastoral move­
ments of Southern Somalia. Estimates of livestock 
using Jubba Valley in 1984 were made for the 
Southern Rangelands Survey (Watson and Nimmo 
1984). These results are summarized in Table 18. 

Table 18. JUBBA VALLEY LIVESTOCK 

BY REGIONAND TYPE 

REGION CAMELS CATTLE SHEEP GOATS 
Gedo 329,000 231,000 183,000 723,000 

MiddleJubba 219,000 383,000 102,000 356,000 

LowerJubba 163,000 823,000 52,000 209,000 
Total 711,000 1,437,000 337,000 1,288,000 
Sowce: Watson and Nimmo 1984 

In 1986 and 1987, Watson and 1 immo conducted 
two dry-season and one wet-season aerial censuses 
for JESS covering the floodplain and river-depend­
ent zone-an area of approximately 34,567 km2 or 
roughly 29.5 percent of the Jubba Valley rngions. 
These surveys were conducted during early xagaa, 
early jiilaal, and late jiilaal. Watson and Nimmo 
calculated valley livestock in this important zone at 
nearly 600,000 cattle, 400,000 sheep, nearly 
700,000 goats, and 350,000 camels. More than 50 
percent of regional livestock populations are con­
centrated within 30 percent of the area. SEBS data 
show that 70 percent of valley households report 
livestock ownership. 
Livestock Ownership 

SEBS defines pastoral populations as mobile live­
stock herders; thus, by definition, !00 percent of 
these SES households own livestock. Nonriverine 
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households, being outside of tsetse zones, are more are sound, but often, there is reluctance to evaluate 
frequent owners (87.7 percent) than riverine (68.5 other management options which may become 
Ixrent)and urban households (43.8 percent). Table more feasible due to changes in economic, social or 
19 summarizes percentage of households reporting environmenta! conditions. For instance, an altema­
livestock ownership by type. tive option for herders would be to select a smaller 

Livestock is very important in total numbers, but economically viable mixed herd which could 
be maintained mostly intact during drought because 

Table 19. LIVESTOCK OWNERSHIP less forage and water are required to maintain herd 
BY SES AND TYPE 1 health. 

TYPE URBAN RIVERINE NONRIVERINE PASTORAL The latter option might be feasible in Somali under 
Camels 7.1 18.6 10.8 76.0 two important, but unlikely conditions. Most her-
Cattle 24.5 50.1 62.5 73.6 ders would have to accept this strategy to ensure that 
Goats 24.5 54.1 38.6 73.1 range was not used close to, or greater than, its 
Sheep 11.3 37.2 21.6 53.4 carrying capacity. Overall herd reduction would 

decrease pressure on woody vegetation and peren­(1) Percentofhouseholdsreportingthat livetock pe 
nial grasses and allow them to be used for drought 
reserve. Secondly, owners would have to be confi­

species mix, and breadth of ownership in Jubba dent that they would receive commensurately 

Valley. The sector is strongly influenced by higher prices for larger and healthier animals when 

ecological, economic, and social constraints. Herd they were placed on the market and that there would 
be fewer export restrictions.management success is based on ability to increase 

stock rather than owning or leasing range. At a While the smaller size herd may be more environ­
personal level, most herders believe that large herds mentally and macroeconomically sound, the current 
increase the probabiity ofsurviving a drought with herding practices are not likely to change because 
some stock intacL Inusing this worst-case (drought) of social factors. Large herd ownership is a power­
management strategy, herders attempt to maximize ful status symbol and is a means of gaining favors 
herd production during years of average or above- through animal loans to neighbors or family mem­
average rainfall. In harsh, variable environments, bers in need. Livestock ownership increases family 
such as Somalia, worst-case management strategies resources without having to place money in a bank­
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ing system that normally inconveniences and penal-
izes depositors. In rural Jubba Valley, it is easier and 
more sensible to invest income into livestock at a 
local market than to deposit it in regional banks. It 
is less of aproblem to convert livestock into cash or 
commodities than it is to withdraw money from 
banks. Livestock is important in bridewealth pay-
ments, but becoming less so as Jubba Valley shifts 
toward a monetized economy. 

Livestock owners, whether pastoral, sedentary 
agricultural, or urban, attempt to increase herd size 
beyond a level of optimal management or hus-
bandry efficiency as a drought-survival strategy. 
SEBS livestock data need to be viewed in a context 
thatanticipatesheavylivestockmortalityindrought 
years. 

Regional patterns of livestock ownership 
demonstrate Gedo Region's importance as a live-
stock center (Table 20). Households in Gedo have 
the highest frequency of ownership with every live-
stock type. Low rainfall and poor soils in upper 
Jubba are not conducive for crop production except 
in floodplain areas, but the region can support 
moving pastoral herds. Middle Jubba households 
show the lowest level of livestock ownership result-
ing from poor regional development and higher 
incidence of tsetse infestation, 

Table 20. LIVESTOCK OWNERSHIP 
BY REGIONAND TYPE 

REGION GEDO MIDDLE JUBBA LOWER JUBBA 
TYPE % % % 
Camels 46.3 9.3 17.7 
Cattle 61.7 40.4 46.7 
Goats 74.2 26.5 35.1 
Sheep 55.6 12.3 15.7 

HerdComposition 

Herd composition demonstrates risk-aversion 
strategies based on animal physiology, economics, 
and environmental factors. Being grazer and brow-
ser, camels have a broad environmental tolerance, 
They are able to go without water for one to three 
weeks and are capable of browsing high and low 
woody vegetation. Camels are strong draught 
animals and can travel great distances. However, 
they are very intolerant to forms of trypanosomiasis 
which are transmitted by tsetse and other biting 
flies, 

Goats are also partial browsers, capable of subsist­
ing on thorny Acacia bushland vegetation. Due to 
their small size, water requirements are less and 
they are more physiologically adapted for body 
water conservation than are cattle or sheep. Depend­
ing on breed, goats are moderately tolerant to 
trypanosomiasis. The small size and low market 
value of goats makes them convenient for quick 
sales to meet cash needs of livestock keepers. Goats 
also are more likely to produce twins than other 
livestock which increases their longer-term value. 
Cattle and sheep are primarily grazers, requiring 
herbaceous vegetation either in natural form or as 
crop residues. Both species require frequent water­
ing, usually every two to three days before 
physiological stress occurs. Because of difference 
in dentition and muzzle size, cattle consume coarse 
and dry forbs and grasses while sheep pluck smaller 
and more tender plants which are often left by cattle. 
Cattle are very susceptible to trypanosomiasis. 
By using mixed-herd strategies, pastoralists mimic 
the mixed herds of wild ungulates which dominated 
Somalia's savannas in earlier times. Each wildlife 
specieshadadifferentecologicalniche, particularly 
in terms of grazing and browsing. Likewise, Jubba 
Valley's domestic herds show the similar niche 
diversification as their wild brethren. 

SEBS and Watson and Nimmo's data demonstrate 
a commonality of mixed-herd management. Over 
10 percent of the valley's households have herds 
which include all four livestock types. Single type 
ownership was relatively rare except with cattle 
where 15 percent ofhouseholds reporting livestock 
owned only cattle. in comparison, single type 
ownership was 7.7 percent for goats, 1.0 percent for 
camels, and only 0.6 percent for sheep. Table 21 
summarizes herd combinations reported in the 
SEBS sample. 

Livestock Importance 
SEBS data clearly show an importance of livestock 
in the valley's economic and social fabric. Live­
stock numbers are probably increasing in spite of, 
or perhaps, because of, dwindling export markets. 
In a strict economic sense, there is little logic for 
increasing production at potentially high environ­
mental cost when an ability to market products at 
fair prices is declining. However, livestock in Jubba 
Valley cannot be treated in a strictly economic sense 
as livestock is an integral part of social and subsis­
tence production systems. Pastoral herd manage­
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ment is not based on optimal off-take rates for 
economic gain or genetic improvement, but rather, 
herds are managed to provide milk products and 
improve the household's ability to survive drought. 
Finally, financial opportunities are few in Jubba 
Valley; consequently, livestock and land are 
preferred investments for both urban and rural 
households. 

Table 21. HERD COMPOSITION 
BY SOCIO-ECOLOGICALSECTOR 

(percentownership) 

COMBINATION URBAN RIVERINE NONRIVERINE PASTORAL 
Allfour species 2.8 11.0 10.1 6.8 
Cattle only 13.5 8.6 9.6 25.4 
Goats only 11.0 7.7 8.2 3.8 
Camels on 0.4 0.3 0.3 2.9 
Sheep only 1.4 0.6 0.6 
Cattle/camel 1.4 2.8 2.5 10.5 
Cattle/g-3at 2.5 9.2 8.7 14.4 
Cattle/sheep 0.7 2.1 2.0 ­

Camel/goat 0.4 0.6 0.6 8.2 
Camel/sheep - 0.5 
Goat/sheep 3.5 7.1 7.0 11.1 
Cattle/camel/goat 1.4 2.5 2.3 1.0 
Cattle/camel/sheep- 0.3 0.3 1.0 
Cattle/goat/sheep 2.1 16.0 14.6 2.9 
Camel/goat/sheep 0.7 2.8 2.5 10.7 

In spite of large numbers of livestock using Jubba 
Valley, future prospects are not viewed optimisti-
cally under emerging land-use trends. Each year, 
more grazing and bushlands are being converted to 
other uses. As agriculture expands, grazing land 
diminishes. In some areas, expansion of riverbank 
agriculture has almost reached apoint of exclusion 
for pastoral herds (Janzen 1988). Conflicts between 
herders and riverine farmers are increasing in num-
ber and severity as herds must be driven across 
cropland in order to access river watering points. if 
li,;stock herding is to remain a viable economic 
option for Jubba Valley, government needs to take 
immediate steps to set aside land for access cor­
ridors between grazing areas and the river. Janzen 
(1988) mapped all major livestock watering sites-
this information should be used in planning future 
development projects. Future agricultural projects 
should include provisions for livestock acceSs to 
water and integrating crop residues into livestock 
forageprograms. Consideration of livestock is espe-
cially critical in planning Lower Jubba projects 

because livestock access to the river has already 
been seriously curtailed by existing government­
man;ged projects. 
Local Livestock Markets 

During 1987, JE3S conducted full-year surveys at 
local livestock markets at Baardheere, Jilib, and 
Kismaayo. The market at Buurdhuubo was sur­
veyed for eight months. Price data were collected 
twice per month on livestock type, sex, condition, 
point of origin, vendor, and sale price. Figures 7 and 
8 give a monthly average sale price for male cattle 
and goats, respectively. It is necessary to point out
that prices for male animals are representative of 
other categories as the degree of fit between 
male/female, castrated/uncastrated, and lactat­
ing/non-lactating was excellent with only slight 
anomalies due to small sample size in some months. 
Buurdhuubo data are excluded due to a lack of large 
animal sales. 

Data for some types were discontinuous as they 
were not offered for sale during some months. Kis­
maayo prices were not taken at the export market, 
but at localmarkets. Bulls and steers were combined 
as male cattle for the graph, although separate data 
files for each category remain intact within the data 
base. 
Overall, livestock prices increased during 1987­
especially at Kismaayo which peaked during early
jiilaal, perhaps reflecting sales when animals are 
still in good condition. Throughout the year, Kis­
maayo had consistently higher market prices for all 
types of livestock than Jilib and Baardheere. 
Seasonal price fluctuations fit quite well across all 
markes except for a dramatic difference in cattle 
prices between Kismaayo and Baardheerc in jiilaal 
1988 with a price rise to ayear high of 19,500 SSh 
in Kismaayo while Baardheere average price
in aa rw a r avr epc 
plunged to a year low of 2,835 S5u. Table 22 
selected livestock categories surveyed for three 
markets. 

Given its status as the primary livestock market port 
for Jubba Valley, even local market prices are 
higher in Kismaayo than at non-port markets with a 
sole exception for average male goat prices at 
Baardheere. Kismaayo also accounted for ap­
proximately 30,000 head ofcattle sold in Kenya in 
1987 (Evans, Cullen, and Little 1988). Volume of 
sales is considerably higher at Kismaayo than Jilib 
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or Baardheere because of export potential and 
proximity to Kenya which drives up market prices.
The Evans, Cullen, and Little (1988) study es-
timated the value of livestock and milk products
marketed and consumed in the Lower Jubba Region
and Jilib District was equal to 3,681.7 million SSh 
in 1987 which was not a particularly good year for 
Jubba Valley livestock, 

market significantly influences livestock prices 
beyond Kismaayo. A crude statistic of relative im­
portance ofJubba Valley livestock markets in 1987 
can be derived by multiplying average price by
numberof sales of selected categories assuming that 
survey dates were representative of non-survey 
dates in terms of prices and livestock present for 
sale. Using this simple indicator, the Kismaayo 

Table 22.LOALLIVSTlivestock market was fivefold greater than
Table 22. LOCAL LIVESTOCK 


MARKET PRICESUMMARY- 1987 

(SomaliShillings) 

KISMAAY0 BAARDHEERE JILIB 
Type Avg Max Avg Max Avg Max 

CAMELS 

Bull 30,694 46,900 20,340 28,000 13,083 23,500 
Castrated 27,009 46,973 19,526 24,290 10,790 12,500 
Lactating 20,656 32,565 25,485 33,455 19,900 21,000 
Non-Lact 18,137 35,500 12,400 20,000 12,607 16,060 
Non-bred 25,612 46,800 10,185 14,000 7,959 7,959 
CATTLE 
Bull/steer 13,348 2,600 7,326 14,500 7,438 10,350 
Lactating 14,259 25,380 11,190 15,00 10,640 14,185 
Non-Lact 8,167 14,208 7,027 14,000 6,640 10,091 
Calf(F) 6,120 7,405 4,264 6,000 3,883 5,000 
Calf (M) 5,690 7,570 - - 3,834 4,005 
GOATS 
Male 2,578 5,438 2,990 4,700 2,041 4,650 
Female 3,039 4,875 2,352 3,500 2,419 4,238 
SHEEP 

Male 2,595 5,100 2,436 3,500 3,431 4,368 

Female_1,61_2,140_1,00_1,900_1963_5,500 

Export prices are not likely to affect local market 
prices as the markets are so separate. For export, a 
complex bi-level arrangement of middlemen, hired 
by Muqdisho-based raders, travel to the field to 
purchase male cattle between four and seven years 
of age in good condition. T1his type of animal is 
rarely offered at local markets, so local buyers pur-
chase an animal directly from a herder, then sell it 
to another middleman who collects livestock for an 
export agent. 

The Kenya market has an impact on the livestock 
market and prices. Evans, Cullen, aad Little (1988) 
found that prices in towns near the border with 
Kenya, such as Libooye and Afnadow, have higher 
prices than Kismaayo. JESS market data show that 
Kismaayo livestock prices are higher than 
Baardheere and Jilib, thus it is not likely the Kenyan 

Baardheere in camel sales and Baardheere market 
was 2.6 times greater than Jilib. In cattle sales, 
Kismaayo market was nearly 2.5 greater over 
Baardheere and five times greater than Jilib market. 
In goat sales, Kismaayo had a fourfold advantage 
over Baardheere and Jilib was slightly higher than 
Baardheere. 

SeasonalLivestock Movements 
Jubba Valley range cannot support large livestock 
concentrations in a given area for long periods of 
time. Either deteriorating vegetation or dwindling 
sources of water, or both, force herd movements in 
search of better grazing and water. "Inese move­
ments in, out, and through Juba', Valley have been 
obvious, at least to pastoralists, for centuries. Fur­
ther, pastoralists know that these migratory patterns 
evolved in response to seasonal changes in location 
6f grazing areas and watering points. More recently, 
anthropologists and geographers have been at­
tempting to understand and quantify these move­
ment pa'tems in response to needs of development 
planners.
 
Most pastoralists move to drier areas during wet
 

seasons and back to wetter areas during dry seasons. 
In Jubba Valley, this pattern approximates north to 
south movements parallel to Jubba River on both 
sides of the river. However, within this general 
pattern, other factors, notably soil texture and loca­
tion of watering points, influence directions and 
routes at micro-levels. There is a danger that plan­
ners will not be aware of local pastoral movements 
and inadvertently compromise resources which are 
necessary to sustain larger macro-level livestock 
movements. These local factors must be considered 
at project design stages to avoid unnecessary taking
of resources vital to the livestock sector. The fol­
lowing summary of livestock movements is taken 
from a JESS pastoral study (Janzen 1988). 
Most transhumant herds on both sides of the river 
move sut rds on o a of eser 

e t during iiaa, touanuch lesser 
ext,.nt, during xagaa, returning north during gu' and 
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deyr. On the eastern side, movements are from the
Bay Region, Luuq, and Diinsoor toward Shabeelle 
River swamps. Due to a lack of human-made water-
ing points (tubewells and ponds), routes are fairly
close to Jubba River. On the western side, livestock 
move south from Luuq and northeastern Kenya to
Afmadow and Dhesheeg Waamo. On the western 
side, government, donors, and entrepreneurs have 
constructed numerous watering ponds, perhaps to 
excess, since many local officials are expressing 
concern about overgrazing near wells and human-
made ponds. This area may be in transition from 
having watei as a limiting factor for livestock to 
limitations imposed by a lack of grazing. Janzen 
(1988) notes that these watering sites have sig-
nificantly increased livestock densities for longer
duration which has caused range deterioration. 
Owing to these artificial water sources, livestock 
movement is not confined to anarrow river corridor 
and often extends further west close to the borderwith Kenya. 

Livestock herds have not commonly crossed theriver in either direction, although a west-to-east 

crossing trend may be developing downstream of
Baardheere with western side pastoralists moving
toward the interriverine swamp area. In the past,
traditional socially-imposed grazing controls 
prohibited herds from crossing Jubba River except
in dire emergencies. When rangelands were nation­
alized by the Agricultural Land Law of 1975, these
traditional controls began to break down. However,
tradition does not respond rapidly to legislation and 
rivercrossings remain relatively rare. The proposed
reservoir would not interrupt any long-standing and
treasured livestock movement routes. There is no 
rationale, economic or social, for government to 
consider implementing a livestock ibrry across the 
proposed reservoir as recommended by Janzen 
(1988).
Aa local level, soil texture is a factor in livestock
A toc level, ac ors.al soil dinto 

movements. Pastoralists classify soil according to 
water retention characteristics, separating sandyand clay soils. Livestock have difficulties on claysoils during wet seasons, either becoming mired or 

Pastoralistsmay encounterconflict with agriculturalistsas the banks of the JubbaRiver
 aredevelopedfor irrigatedagriculture.Corridorsmust be maintained
 
to permitaccessfor livestock watering.(J.Janzen)
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falling and being injured. Moist clay soils also con-
tributes to increased risk of hoof rot. As a result, 
herders move inland toward well-drained sandy
soils during wet seasons and head for water-retain-
ing clay soils of floodplains and wetlands for dry 
seasons. Soil texture considerations and present
grazing use by nomadic herds must be factored intodesigning agricultural development projects., 

Of signal importance, particularly east of Jubba 
River, is a question ofriver access. The river always
has water, even when reduced to stagnant pools 
during extreme dry periods, thus representing a vital 
falback for herders. When all other surface water
dries completely, Jubba River is still available as a 
last source of water. Because of tsetse presence and 
extensive cultivation near the river, herders are 
reluctant to water there unless no otheroptions exist. 
While the threat of tsetse is probably exaggerated
by herders, river watering is a last resort option and 
large thirsty herds are not likely to be deterred by
flies or narrow strips of cultivated land. 

Conflicts between herders and farmers are increas-
ing in proportion to expanding rive~bank cultiva-
tion. Janzen (1988) proposes an immediatedelineation of livestock corridors up to 200 m wide
between the river and grazing areas or migration
routes where cultivation would not be allowed. He 
notes that need fo 'tise corridors is more critical 
on the eastern side. Corrorr delineation would crc-
ate controversy and it is doubtful if it could Le-
enforced. Agricultural interests will note that each
10-kn corridor will take 200 ha out of potential
cultivation and argue that developing off-river 

watering points would be more cost-effectiv ive-

stock keepers prefer to water livestock at off-river 

sites to avoid dangers of tsetse and crocodiles, 


Vital dry-season grazing areas, such as interriverine 
swamps and Diesheeg Waamo, warrant rudimen­
tary protection at a minimum before productivity 
dips below levels which can easily be restored. 
These areas will become even more important asmore grazing land is converted to other uses, 

Govemmentcannotcontinuealaissez-faireattitude 
in regards to protecting natural resources needed by
livestock. While herders have adapted to loss of 
grazing and water resources, there is a point of 
resource loss where this resilience will no longer
function. In order to maintain livestock sector 
vitality in Jubba Valley, three steps need to be takenimmediately by government or donors: 

government and donors should cease drill­
ing new tubewells and digging watering 
catchments between Jubba River and Kenya
until it can be determined that this practice 
will not jeopardize long-term range produc­
tivity; 

government, with donor assistance, shoulddelineate and forbid cultivation in livestock 
corridors connecting dry season grazing 
areas with major river watering points until 
substitute watering points can be developed 
elsewhere; and 

govenment should seek technical assistance 
for range improvement projects in the 
southern rangelands similar to the one 
developed for the central rangelands, a­
though on a reduced scale. 

There are reports that animal husbandry in Jubba 
Valley has not been fully integrated into crop
production systems. It is true that large-scale 
projects do not make farm by-products available for 
livestock consumption. However, at informal and 
small-scale levels, there is a thriving trade in cropresidues, either in situ or through truck transport of
residues to distant holding areas. Trucks dangerous­
ly overloaded with crop residues commonly ply
Somali roadways during both harvest seasons. In
spite of very slender profit margins for collecting
and transporting residues to livestock, the trade 
appears to be healthy. Intervention by well-meaning
government or donors could easily upset the deli­
cate economic balance which is working. For the 
present, it is wise to allow this system to continue
without firther study or project development. A
better focus is to develop policies which encourageuse of crop residues from government-mariaged 
projects. 

Industrial development in Jubba Valley is weak­
instria e o n t u ch prmis for 

an insignificant sector w edfoutimprovement in the immediate much promise forafuture. There isneed for rehabilitating what industry is present
before planning new enterprises. Based on past
performance, industrial ventures should not be con­
sidered until after Baardheere Dam is functional. 
Limited industry is located between Jilib and Kis­
m ited i s bs o c t uralpr d is­

maayo and is based on agricultural products, live­
stock, and fishing. Two rice mills, one at Fanooleand another at Mogambo, are operating belowdesign capacity because neither project has met 
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planned production goals. Both mills face a 
prospect of never reaching design capacity before 
becoming obsolete. A sugar processing facility at 
Juba Sugar is also operating below design capacity 
for similar reasons. The sugar facility has been 
forced to reduce capacity by one-sixth because of 
equipment failure, 

A Somaltex cotton ginnery at Jamaame is no longer 
operating and the master plan indicates that equip-
ment is too old and worn to justify rehabilitation 
(AHT 1988). A government-operated meat-
processing factory in Kisrn.zayo has become almost 
inoperable, declining from 16,237 slaughtered 
arimals in 1980 to less than 2,000 in 1987 tp 1988 
(Evans, Cullen, and Little 1988). Since 1984, this 
factory has operated less than three months per year. 
The plant has been partially rehabilitated to produce 
canned corned beef for local markets. Donor sup-
port for further rehabilitation is pending changes in 
national economic policies (AHT 1988). 

A government tannery at Kismaayo was built with 
a processing capacity of 125,000 cattle hides and 
375,000 goat and sheep skins annually. Current 
production is less than 25,000 cattle hides and no 
goat or sheep skins. It was intended that the tannery 
would be supplied by the Kismaayo Meat Factory, 
but since that plant is just barely operating, hides 
and skins must row be procured by the government 
Hides and Skins Agency (Evans, Cullen, and Little 
1988). Prices offered by this agency are one-quarter 
of prices in Kenya; consequently, Jubba Valley 
herders prefer that market. All skins processed by 
the tannery in 1987 were transported from Muq-
disho. 

One enterprise manufactures plastic bags and wrap-Littl
pers for banana export needs. Somafruit arranges 
import of raw materials and provides the solemarket This plant is operating at design levels, 

Somali Marine Products maintains a fish processing 
and refrigeration facility in Kismaayo. It is operat-
ing below capacity in spite of foreign technical 
assistance. Only marine fish are bing processed,
but the locat fishing fleet is not capable of taking 
full advantage of the rich marine fish and shellfish 
resource. A. foreign company is researching 
shellfish near Kismaayo in hopes of exporting 
lobster and shrimp. 

Based on these examples, it appears that govern-
ment cannot sustain larger-scale industry in Jubba 
Valley. Over U.S. $400 million has been invested 

for industrial development in lower Jubba which 
currently employs slightly more than 1,20C people 
(AHT 1988). Somalia cannot afford to invest U.S. 
$300,000 for each new industrial job. 
Small-scale enterprises are also limited but fare 
better than larger-scale efforts. AHT estimates 60 
maize-sorghum mills and 30 sesame mills for the 

master plan study area. This number would not 
appreciably increase within the larger JESS study 
area. Equipment in these mills is old and dangerous, 
consisting of one cylinder diesel engines powering 
exposed belt drives. However, equipment is simple 
enough to be maintained by local mechanics. There 
is a small amount of crafts, primarily cottage in­
dustries producing woven bags and mats, precious 
metalwork, rudimentary blacksmith products, and 
leather work. Craftsmanship is not at a level which 
generates enthusiasm on international markets. 
Only I I percent of SEBS respondents indicated 
income from crafts and only 23 percent earn 
household income fron business which would in­
clude teashops and small kiosk-type vendors. 
Clearly, there is little evidence of multiplier effects 
from large-scale agricultural projects. Benefits to 
local populations from these projects have not been 
enough to offset their losses of land and employ­
ment. Elsewhere in Africa, towns and villages ad­
jacent to large-scale projects show increasing 
prosperity following implementation. As household 
disposable income increased as a result of projects, 
this income was spent to foster even more growth 
(Scudder 1988). In Jubba Valley, this increase in 
household disposable income has not occurred­
primarily because each project has become an 
enclave, relying more on Muqdisho for support than 

(1988) have shown that much of the income 
generat by o com egenerated by banana and livestock commodity sys­
tems do not accrue to Jubba Valley, but go to 
Muqdisho. As long as there is no increase in 
household incomes, Jubba Valley industrial 
development will lag or regress. 
Commerce 
Up to 80 percent of household incomes are spent for 
food purchases, mainly for sugar, maize, wheat, 
meat, milk, and oils, leaving very little for other 
purchases. Urban and herder households account 
for the bulk of food purchases as rural sedentary 

households have less income and are more self-suf­
ficient in food production. After investing in farms 
and livestock, urban households seek small com­
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mercial and manufacturing ventures, while rural 
sedentary families seek small retail business, such 
as teashops and stalls. 
Evans, Cullen, and Little (1988) reported an "intri-
cate web of rural-urban exchange patterns" from 
their study in lower Jubba. Small town households 
capture one-quarter of rural and herder household 
consumption spending. One-fifth of regional con-
sumption spending occurs in the three large towns 
of the study area: Kismaayo, Jilib, and Jamaame. 
Only one-third of consumption spending leaves 
lower Jubba and some of this goes to Middle Jubba 
for maize purchases. The Evans, Cullen, and Little 
(1988) analysis suggests that ".... a regional
economic growth dynamic would be most effective­
ly fostered by measures that enhance returns to 
farming, so that small farmers have more to spend,
and that facilitate the market center roles of smalltow.ns, so as to increase the velocity of the income
multiplication process." 

Urban and rural centers have not developed a com-
mercial agricultural support structure for tools, fer-
tilizers, biocides, livestock pharmaceuticals, and 
seeds that is commonly associated with agrarian
regional development. Government social and 
economic policies have not encouraged develop-
ment of a private sector which could operate small-
scale commercial support systems for agriculture. 
If government removed impediments to small-
scale, private-sector commerce, rural support 
centers would be in a position to support agricultural 
development. Increased agricultural production 
would occur under these policies, 
Transportation and Communications 
A network of primary and secondary roads is vital 
for successful rural development and normally
receives highpriority in regional planning. Table 23 
shows the current status of Jubba Valley's road 
transportation system. 

Each kilometer of all-weather Tad (paved + gravel) 
serves approximately 109 km of the master plan
study area. This ratio would be increased if all of 
Gedo Region were added. Vehicular tracks cannot 
be included as most become impassable during wet 
seasons. They are formed by following a set of tire 
tracks until a wet spot is encountered and a new 
track is formed. 

ThreeroadsconnectJubbaValleywitheasternparts 
of Somalia with a focal point at Muqdisho. The 
Muqdisho-Jilib-Kismaayo road serves lower Jubba 

Table 23. ROAD SYSTEM 
BY TYPE AND DISTRICT 

(kin) 

VEHICULAR 

DISTRICT PAVED GRAVEL TRACK 
Kismaayo 49 8 126 
Jamaame 61 28 114 
Jilib 46 58 172 
Bu'aale 0 0 276 
Saakow 0 0 186 
Baardheere 0 15 290 
Total 156 209 1,164 
Source: AHT 1988 

and constitutes all the paved roads in the valley 
ex for a the aess in tro vale 

cept for a short Janoaame access link. From Muq­disho to Jilib, this roadway is in poor shape in spite
ofrehabilitation in 1985 and further repairs in 1988.These works did not build a proper road bed or
drainage and the tarmac surface was insufficient in 
thickness to withstand heavy truck traffic. Current­
ly, the road surface is dominated by potholes to a 
point that most traffic uses a parallel track along 
many sections during dry seasons. Between Jilib 
and Kismaayo, the older road is in better shape, but 
is falling into disrepair from a lack of maintenance. 
The Muqdisho-to-Baardheere road is paved from 

Muqdisho-to -Badher ad is in rom 
MuqdishotobeyondBaydhaboandisinreasonable
condition. From the Luuq and Baardheere junction 
to Baardheere, an all-weather gravel road is in fair 
condition. Between Baydhabo and Luuq, the link 
cannot be considered an all-weather road as it isonly passable by heavy-duty four-wheel drive 
vehicles during wet seasons. BDP plans to upgrade
the Muqdisho-to-Baardheere road priorto dam con­
struction. At present, the road could not accom­
modate heavy traffic associated with dam 
construction. 

Gravel roads have been constructed to large-scale
projects in lower Jubba. These roads are maitained 
by project personnel and equipment. In fact, Juba 
Sugar has spread molasses on the roadway near 
project housing for dust control. Access between 
Jilib and Fanoole Barrage is reasonable due to 
Fanoole Rice Project maintenance. 
Between Fanoole Barrage and Baardheere, only a 
series of bushland tracks are available for dry­
season travel. During rains, roadways channel sur­
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face water flow into depressions, forming barriers 
ofmud and water. Only slight rains are sufficient to 
render these tracks useless. Administrative centers 
at Saakow and Bu'aale are inaccessible during wet 
seasons. 

Air transport facilities are minimal with only one 
airport at Kismaayo having paved runways. Dirt 
airstrips are located at Luuq, Baardheere, 
Buurdhuubo, Saakow, Bu'aale, Jilib, Jamaarne, and 
Juba Sugar Project. Only Kismaayo is serviced by 
scheduled flights which have been reduced from 
280 flights in 1982 to only 52 in 1987 (AHT 198 ). 
Other than export vessels from Kismaayo (bananas 
and livestock), there is little sea transportation. 
There are no coastal vessels plying regular 
schedules between Kismaayo and other Somali 
ports. During JESS studies, Kismaayo port was 
undergoing -rehabilitationfunded by USAID. 

River transport is virtually limited to cross-river 
ferry traffic. In JESS aerial censuses, 53 cable fer-
ties and three boat ferries were counted on the entire 
length of Jubba River. Ferries usually consist of old 
militaiy metal boats attached to metal cables span-
ning the river. Only 37 other types of boats were 
observed during the same survey-mostly dugout 
canoes. River transport of goods is not common 
even during wet seasons when road transportation 
is difficult or impossible. In each census, rafts con-
structed of fuelwood were noted floating 
downstream toward refugee camps near Luuq. 

Telecommunication is through a police radio net­
work with transceivers in regional and district 
centers. There is direct communications between 
Jilib, Jamaame, and Kismaayo. Certain enterprises, 
such as Somali Marine Products, Somalfnzit and 
Juba Sugar, also maintain radio contact with Muq­
disho. The Ministry of Agriculture has radio 
facilities in regional centers. 

Education 
With only 97 primary and 10 secondary schools, 
there is little infrastructure for education. Schools 
that exist are poorly equipped and understaffed. 
Whenever SEBS teams visited villages, they were 
told that the school was closed for vacation or the 
students had been released for farm work. 

Koranic schools are common, being located in near­
ly every village. In the SEBS survey, 69 percent of 
males and 17 percent of females had received some 
Koranic training. Adult and women's education 
programs have existed since 1974, but with limited 

success. None of five Family Life Education 
Centers established for women's education is still 
operating. Post-secondary institutions are absent 
from Jubba Valley. 
Health Facilities 

District and Regional centers have hospitals for 
out-patient care and some in-patient care is possible 
in Kismaayo. All hospitals are in poor repair and 
only Kismaayo is able to perform simple surgery. 
Laboratories are understaffed and poorly equipped. 
Aprimary health care program was initiated in 1982 
to provide preventative and curative health care to 

each district in Somalia. Saakow, Bu'aale, and Jilib 
have public health centers, but none is in place in 
the othersixdistricts. 
PVOs operate a leprosy hospital near Jilib, public 
health posts in Saakow and Bu'aale, and an 80-bed 
tuberculosis hospital in Kismaayo. Government 

operates a malaria laboratory/clinic at Jilib. 
Energy 
Installed electric power capacity within the master 
plan study area is 3.5 MW at discontinuous service. 
Fanoole Barrage could generate 4.6 MW at stable 
river flows controlled by Baardheere Dam. At 
present, the plant cannot operate during high or low 
flows. Kismaayo recently installed a two-MW ther­
l plant w sce from FINNIDA. Soe 

mal plant with assistance from FINNIDA. Some 
towns are supplied with up to six hours of service 
from 15 to 250 KVA diesel generators when fuel is
available. 
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IV.EFFECTS OF BAARDHEERE DAM
 
In Phase II, JESS produced a working paper on
pre-construction concerns associated with 
Baardheere Dam (TiUman 1987a). To a degree, 
some of those concerns will be reiterated here, but 
in considerably less detail. Emphasis in this section 
is placed on the effects of proposed developments 
deemed most probable and pervading in the valley
which will require GSDR and donor attention. This 
is not to say that other potential impacts should be 
overlooked. These additional effects are detailed inreports found in JESS Final Report Volume II (En-rprsKossou 
vironmental Studies) and Volume III 
(Socioeconomic Studies) and should be reviewed in 
conjunction with the discussions in this section. 
Many documents have been produced in assessing
physical, biological, economic, and social changes
which have resulted from constructing high dams in 
tropical environments. Recent allegations state that 
no dam produces net benefits because environmen-
tal and social costs are excessive (Goldsmith and 
Hilyard 1984). At the other extreme, virtues of high
dams are often extolled in purely financial benefit-
cost analyses. Surely, reality lies somewhere in-be-
tween. 

Discussion is brief, focusing on those changes
which are most likely to occur and which may be 
modified to increase benefit levels or reduce en-
vironmental and social costs. Changes are noted in 
sections dealing with physical, biological, and so-
cial contexts, but with as much integration as is 
allowable without fear of repetition. A macro-
economic analyses was not included in the JESS 
scope of work. 

Baardheere Dam will be 75 m high with an ap-
proximate crest length of 500 m with either rockfiU 
or "roll-crete" construction. The resulting reservoir 
will be 160-kn long at maximum operating levels 
with an estimated surface area of 425 kin , im-
pounding 3,400 million cubic meteis--roughly 55 
percent of the average annual flow of Jubba River. 
The dam will generate 105 MW of electricity 
through three or four turbines. Bottom outlets are 
included in dam design to increase discharge 
flexibility. Two transmission lines will transmit 
Baardheere power to Muqdisho and Jubba Valley.
As can be seen in Table 24, Baardheere Dam is 
relatively modest by international standards. 

Table 24. RESERVOIR DATA
 
FROM AFRICAN COUNTRIES
 

Reservoir 
DAM COUNTRY AREA (kin 2) VOLUME (mie)
Akosombo Ghana 8,482 148,000 
Aswan High Egypt 6,850 164,000
Kariba Zimbabwe/Zambia 5,500 160,400 
Kafue Gorge Zambia 4,700 160,000 
Cabora assa Mozambique 3,800 63,000Itezhrtezhi Zambia 3,100 56,700Ivory Coast 1,600 n/a 

Gebel Aulia Sudan 1,500 n,/a
Buyo Ivory Coast 900 1,0voryCoas 

Mtera Tanzania 610 n/a
Baardheere Somaia 425 3,400
Massingir Mozambique 170 2,884 
Massinga Kenya 120 1,560 

Buyo 900n/a
 

- ,wam,,.. F,.v-.. ,..,,.
 

A Physical 
. and Land-use Effects 

1.Hydrology 
Flood Control 
After Baardheere Dam is completed, Jubba River 
willno longerbe subjectto wildly fluctuating flows. 
It will be converted into a relatively docile inigation
channel with few characteristics of an uncontrolled 
African river. Except for extreme floods, discharge
will remain below 700 cumecs, thus significantly
reducing flood potentials. Local climatic and 
drainage characteristics of Lower Jubba will con­
tinue to pmduce periodic minor flooding. Current 
annual flood damage estimates are placed at 
U.S.$3.2 million based on data collected during 
1981 and 1985 floods, a seven-year flood and four­
year flood, respectively (MMP 1987). Estimates of 
flood damage for these two floods were U.S. $8 to 
9 million for 1981 and U.S. $3 to 4 million for 1985. 
Baarheere Dam will prevent this type of flood 
damage. 
Not all overbank flooding is harmful as floods are 
necessary to recharge groundwater aquifers, wet­
lands, and dhesheegs. Wetlands, including
dhesheegs, adjacent to the river will become 
reduced in size and have decreased soil moisture for 
,.rops and native vegetation. Lack of overbank 
floods will interrupt floodplain fish spawning. 
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However, farmers will be able to plant cropland 
earlier without fear of flood loss. Farmers will be 
able to experiment with higher value inputs, such as 
improved seeds and agro-chemicals, with less 
jeopardy. 

Offsetting flood control benefits is a loss ofnutrient 
deposition on floodpiain soils. Overall nutrient load 
in Jubba River will be reduced as sediments are 
retained in the reservoir and river water will no 
longer spill over banks to enrich floodplain soils. 
Soil fertility will decline quite rap 1 y and farmers 
will need to purchase fertilizers to maintain current 
yields. 

Fertilizers are not sold in Jubba Valley urban or 
rural centers. Government will need to encourage 
development of agricultural support systems in 
rural centers to offset this loss ofnatural soil enrich-
ment. There is little latitude for complacency as 
most crops grown in Jubba Valley have high
nutrient demands. Nutrient loss would be partially 
offset by a more sophisticated practice of crop rota-
tion featuring legumes to replace lost soil nitrogen. 
Other elements necessary for crop growth will need 
to be replaced with organic or inorganic fertilizers. 
Seawater Intrusion 
With a guaranteed jiilaal flow, seawater intrusion 
will be eliminated unless agr;,r"'-,ral off-take ex-
ceeds 110-1 15 cumecs duri, ,dlaal which is not 
likely to occur within the first decade following 
closure. It need not occur at all, if water use legisla-
tion is enacted and enforced. Without seawater in-
trusion, Kismaayo will be assured of potable water 
during jiilaal instead of having water intakes inun-
dated by seawater. 

Banana plantations will profit from reduced 
seawater intrusion. Stable freshwater flows will 
keep seawater out of the riverchannel so that banana 
irrigation can continue, even in late jiilaal. Current-
ly, some banana growers cannot irrigate when low 
jiilaal flows allow seawater to enter the estuary. 

In rivers with biologically productive and expansive
estuaries, changes in freshwater flows harm marine 
and estuarine fish and shellfish populations. Jubba 

River's estuary is not large and does not support 
mangrove forest. The estuary is productive, but 
being so small and poorly vegetated, loss of es-
tuarine fish and shellfish is a minor consequence 
compared with the rich marine resources. Stable 
freshwater flows will increase aquatic species so the 

net loss in biological productivity will not be sig­
nificant. 
Groundwater 
Gro ndwater levels should rise near the reservoir 
with an improvement in water quality. It remains to 
be seen ifthe reservoir contributions can adequately
dilute deep deposits of saline groundwater to render 
it potable. This event does not seem likely in the 
short term. 
Subsurce water storage can be improved by build­
ing earthen bunds across seasonal reservoir 
tributaries during dry seasons. After the reservoir 
levels top the bunds, freshwater would be trapped 

as the reservoir recedes. The trapped water would 
percolate down through sandy deposits to bedrock 
and could be tapped by shallow wells during dry 
seasons. These sand reservoirs could be ied to 
water livestock with less threat from tsetse flies and 
crocodiles. 
Downstream effects on groundwater are more dif­
ficult to predict because irrigation water must be 
factored into water balances. Without irrigation, it 
would be expected that dry-season groundwater 
tables would be higher after a dam than those before 
and would be comparably lower during wet seasons. 
Applications of irrigation water change this tenden­
cy and a combined effect of stable river flow and 
irrigation will lead to rising water tables in the 
floodplain, especiaily in lower Jubba. 
River Scour and Sedimcntation 
It is estimated that the reservoir will trap 95 percent 
of all sediments passingLuuq (ELC 1985). Releases 
from the dam will be mostly free of suspended 
solids and will be highly erosive. Two factors will 

reduce the amount of channel scour. The river 
gradient below Baaidheere is less than a three-meter 
drop in 10 kilometers which will keep flow velocity 
quite low. The channel immediately downstream of 
the dam site consists of bedrock, rock, or boulder­
sized togga detritis and resistant fine-grained un­

consolidated sediments (Alford 1987). The river 
channel will deepen between the dam and
Baardheere and at meanders, banks will be cut back, 

producing new meanders. Changes in downstream 
river morphology will not threaten urban centers. 
Baardheere 1*protected by a rocky bluff, although 
a watering site just upstream may be eroded with 
some loss of residences. This cutting could be 
prevented by placing gabions upstream to divert 
flow away from Baardheere town. 
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The bridge at Baardheere is in a more precarious 

position. This bridgu is likely to need reinforcement 

in order to withstand increased river channel 

erosion. A river gauging station at the bridge will 

need a new rating curve to be calibrated to the new 

channel shape. 


Reservoir sedimentation is not thought to be a 

serious problem by consulting engineers (ELC 

1984; Electrowatt 1985). Formation of a delta 

below Luuq could produce a backwater effect that 

may threaten the town. MNPJVD has commis-

sioned engineering studies on the potential back-

water effect near Luuq. 


Somalia can do little to control waterborne sedi-

ments since most of the catchment area is in 

Ethiopia. In Somalia, acolian erosion is a con-

tribuoor to river sediments. Strong winds around and 

above Luuq move considerable amounts of sand 

into the river. A social forestry project directed at 

shelterbelts and windbreaks near Jubba River would 

diminish this source of future reservoir sediments. 


River-borne sediments have not been studied ade-
quately. Sediment data are based on estimates and 
a very small number of surface grab samples. A 
longer-term record of integrated sediment sampling 
is needed before serious calculations of reservoir 
sedimentation rates can be made. More data are 
needed on bedload contribution to sedimentation 
and this needs to be a longer-term record as well. 
Better sediment measurements would permit a 
determination of sediment origins, which would bethe first step in preparing an erosion control 
strategy. These sediment studies would indicate the
relative importance ofaeolian contributions, 

2. Water Quality 
Jobin (Volume II)provides a detailed overview of 
water quality changes which are expected to result 
from Baardheere Dam. Most significantly, short 
periods of highly saline water (EC 1,200 
pmhos/cm2) associated with gu' and deyr 
downstream high flows will be eliminated by 
Baardheere Dam. Releases from the dam will have 
EC values below 750 pmhos/cm2 except for abrief 


period in early gu' when reservoir density currents 
will bring water of higher salinity to the penstocks 
Irrigation return flows below Fanoole Brrage will 
elevate EC values above 750 for much750of lower Jubba Valley. 

Reservoir WaterQuality 
There will be salinity variations within the reser­
voir, but EC values will remain below 600 
jpmhos/cm 2 and will be under 500 pImhos/em most 
of the time. The reservoir may have periods of low 
dissolved oxygen concentrations at water depths 
below the light penetration (phodic) zone. In the first 
few years, oxygen depletion caused by decompos­
ing woody land vegetation may create hydrogen 
sulphide from anaerobic decomposition. This con­
dition is not expected to be excessive or prolonged 
as little woody vegetation will be inundated relative 
to water volume. 

Reservoir water will be more biologically active 
than river water due to a decrease in suspended 
solids which inhibitalgal growth. Water clarity will 
be a function of phytoplankton production rather 
than suspended solids. Phytoplankton will con­
centrate in the upper 0.5 m of the reservoir restrict­
ing the phodic zone to this thilckness. Water released 
through the penstocks will be drawn from below the 
photic zone and will not have phytoplankton or
suspended solids. Water will not have appreciable
dissolved oxygen, but it should not be anoxic be­
cause of reservoir circulation. Released water 
should not pose significant danger to downstream 
fisheries. 
No 

osignificant contaminants are expected in reser­
voirwater. There is no upstream industrial develop­
mentaan biod use i be gic
contaminants from Luuq will be quickly decom­posed by reservoir biota. It is not expected that 
sanitary wastes from Luuq will increase appreciably
and they should not have significant effects onreservoir water quality. The fate of refugee camps
has not been determined yet. If these camps are only 
moved to a new location at the reservoir's edge, then 
a potential for bacteriological contamination will 
become an important consideration as camp wastes 
would enterthereservoirwithouttreatment. 
Downstream WaterQuality 
Jubba River water quality will progressively 

deteriorate with downstream distance and time.While dam discharges will generally be below 600
lhos/cm2 

s t,eirrigationreturn flows will add more 
saline water. Below Fanoole Rice and Mogambo 

e ehos/cm
npmhos/cm , which is unacceptable for banana ir­rigation. As irrigation expands and intensifies, the 

more unsuitable the water will become forirrigation 
and human consumption. 
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Over time, use of biocides and fertilizers will in-
crease and they will run off into Jubba River. Since 
developmentisnotlikelytooccurasrapidlyinGedo 
and Middle Jubba regions, it is anticipated that 
middle Jubba will maintain better water quality
longer than lower Jubba. Growing human popula-
tions of middle and lower Jubba with unacceptable 
sanitary facilities will increas,. pathogen levels in 
the river. These contaminants will pose serious 
health hazards to downstream users, especially Kis-
maayo, unless the water treatment plant is 
rehabilitated and maintained property. 
Mitigatory mechanisms exist to counteract 
deteriorating water quality, but these are unlikely to 
be in Jubba Valley development scenarios for the 
near future. USAID's Water and Sanitary Health 
Project (WASH) has excellent reference materials 
for mitigation of water supply and sanitation 
problems which could be used to promote corn-
munity self-help sanitation projects. World Bank 
references are also valuable for designing com-
munity sanitation projects (Kalbermatten et al. 
1982). There is a critical need for a comprehensive 
water supply and sanitation program in Jubba Val-
ley. Government should seek assistance from mul-
tiple small donors in a program coordinated by the 
Ministry of Health, or approach the problem 
through a sectoral loan from a multilateral lending 
institution. Moving to solve water supply and 
sanitation problems is a step toward treating causes 
of ill-health rather than treating symptoms of dis-
ease. 

3. Land 

Inundation and Floodplain Changes 
Baardheere Dam will inundate up to 425 kin2 , in-
cluding some floodplain grazing land. Narrow 
floodplain strips now in cultivation consist of less 
than seven percent of the total area. Reservoir draw­
down will expose at least 10,000 ha each year and 
up to 18,000 to 20,000 ha at minimum operating 
level, which may occur once in every three years. 
Most of this exposed area will be in upper and 
middle reservoir zones. The zone near the dam will 
only expose a narrow strip of steep slopes which 
should not be used for agriculture or livestock graz-
ing. 

Downstream, floodplain will diminish in size,
Dshringmtilshrinking uni o parll teriver fromtroughly parallels ththrive 
dam to estuary. Vegetation on the existing 
floodplain fringe will come to resemble dryland
communities in terms of production and seasonal 

activity. Vegetation on the new floodplain will be 
converted to agricultural crops unless small pockets 
are set aside for conservation purposes. With 
reduced flood potentials, settlements will expand
toward the river so that villagers will be closer to a 
water supply and riverbank cropland. Floods will 
still occur, but at such a low frequency that they will 
not deter settlement and cultivation as close as pos­
sible to river margins. 
Irrigationand Recession Agriculture 
Converting Jubba River into an irrigation channel 
will create agricultural benefits. Cropping inten­
sities at all large-scale and private, commercial ir­
rigation areas can be improved with assurance of 
increased dry-season flows, unless uncontrolled 
small-group off-take negates gains from 
Baardheere Dam. Controlled flows will range be­
tween 130 and 400 cumecs assuring a supply of 
irrigation water every month. The amount of irriga­
tion water to be released each year is sufficient to 
irrigate up to 120,000haifwaterismanagedwisely. 
It is expected that current projects will expand and 
a new government project at Hombcoy in lower 
Jubba Valley may be implemented. Small-group
irrigation will continue to increase, most likely in 
excess of current rates. Table 25 presents estimates 
of increased irrigation potential resulting from dam 
construction. 

Table 25. JUBBA VALLEY
 
IRRIGATION FORECAST (ha)
 

YEAR 1995 2000 2005 
Without Baardheere Dam 22,080 23,080 24,080 
With Baardheere Dam
(a)Expand existing projects 14,750 14,750 14,750 
(b)New projects 3,500 20,000 35,000 
(c)Banana plantations 4,630 4,630 6,930 
(d)Smallholder irrigation 4,130 9,130 14,130 

TOTAL 26,980 50,810 70,810 
Increase from Dam 4,900 27,730 46,730 
S..,.SwMk,,, ,D. W Pau.fl,. W 1147 

Gains of 27,000 to 47,000 ha of mostly large-scale
irrigated agriculture as forecast by MMP will cer­
tainly be offset by costs of increased disease. Health 
imJplications of this expansion of irrigation are dis­
cussed later in the. section on ofBarheeD social effects 
Baardheere Dam. 
Reservoir operation proposals have been based on 
power optimization studies and as such, do not 
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consider non-generating releases for agriculture,
fish, or groundwater recharge. Design specifica-
tions were setto prevent discharges greaterthan 700 
cumecs except in rare flood events. If these opera­
tion standards are maintained, most of the 11,000 
ha of recession agriculture in Jubba Valley will 
become dependent on rainfall or groundwater rather
than river flooding. During seasons of average orbetter rainfall, some dhesheegs will fill, orpartiallv
bettrfrinfall, cu will piblianrecessom 
 fille r 
filland recessionculivaton will bepossible.Since
abundant rainfall is not common in Jubba Valley,
loss of recession agriculture inpoor years could be 

Dam design does have flexibility to generate con-
trolled overbank floods up to 1,060 cumecs without 
using the 1,000 cumec spillway. MMP (1987) es-
timates that for 75 percent of deyr seasons, over-
bank releases could be made without sacrificing 
power generation. Most gu' season flows are not 
adequate to create floods without loss of generating 
capacity. 

Inthe first few years after closure, Somalia will not 
be able to utilize full generating capacity of 
Baardheere. Therefore, controlled floods could be 
released without economic penadly from lost power
generation. If dhesheeg conversion projects con' 
structed artificial conduits between selected 
dhesheegs and the river, it could be possible to 
determine if it were feasible to fill and drain 
dhesheegs without overbank flows, 

Areas upstream of Baardheere Dam received scant 
attention in early master plan drafts. This omission 
was unfortunate because this area can expect the 
most dramatic changes in Jubba Valley. At maxi-
mum volume, the northern reservoir perimeter will 
nearly reach Luuq. Approximately seven percent
(3,000 ha) of the area to be flooded is floodplain 
cropland which is a small loss when compared to 
losses caused by other African dams. Very little 
forest will be affected as most has already been 
removed. 

During dry seasons, the res,;voir will gradually 
recede, exposing an area of approximately 10,500
ha when it reaches normal operating level (142 
masl). An area nearly equal in size would be ex­
posed if the reservoir is drawn down to minimum 
operating level (128 masl), but this should not occur 
each year. At minimum level, the northern 
perimeter will shift from Luuq to a point ap-

proximately 46 km downstream providing an area 
of considerable potential for recession agriculture.
Itappears that most of the reservoir zone consists of 

poor and stony soils which may not be suitable for 
cultivation, although the soils have not been tested. 
Mean rainfall below 300 mm per annum is more
constraining to agriculture than soil fertility. Creat­inarervrwllcuebefilchgsinoling a reservoir will cause beneficial changes in soil 
structure and fertility. Sediments will drop during
floods when river water, laden with suspended
solids, mix with placid reservoir water. Deposition
will be greatest at the upper end, primarily in the 
drawdown zone. Sediments will create a more 
heterogeneous soil structure and contribute valu­
able nutrients. Further enrichment will come from 
plankton, fish, and aquatic bird populations which 
will proliferate in the eutrophic reservoir. Over 
time, soils in the drawdown zone will improve
appreciablyastheyhaveinotherAfricanreservoirs. 
Scudder (1988) reports grazing areas of Panicwn 
grasses on the Lake Kariba shoreline which rival 
historic and rich grazing areas of Kafue Flats 
floodplain. 
Vegetable and cereal crops could be planted in 
upper drawdown areas, perhaps between 138 and 
142 masl, and annual grasses for livestock fodder 
could be encouraged below 138 masl. Maximal 
grass production should occur at a fortuitous time 
for livestock--during late jiilaal as dan operators
release reservoir waters to increase storage for gu' 
floods. 
Master planning should include this important
agricultural and livestock asset. As reservoir 
bathymetric data improve and operation schedules 
become more firm, planners will be able to place 
time frames for perimeter recession so that crop
planting and harvest times can be fixed with more 
certainty. Subsequent reservoiroperation will allow 
planners to fix specific dates and rates for reservoir 
releases. Experiences elsewhere in Africa with 
drawdown agriculture and livestock grazing has 
produced extensive benefits for local residents 
(Scudder 1988).
B.Biological Effects 

1.Vegetation 
Vegetation, especially native species, is an excel­
lent environmental indicator, which visibly
demonstrates different soil types and moisture 
regimes. In part, rainfall isohyets of Jubba Valley 
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are based on vegetation analysis from aerial photog-
raphy. Vegetation delineates floodplain from non-
floodplain by showing species which require higher
soil moisture. As a result, by examining changing 
vegetation patterns from aerial photography, it will 
be possible to precisely measure changes in 
floodplain area as a result of Baardheere Dam. 
Remote sensing is a vital part of an overall monitor-
ing proposal described in Section VI of this report. 
In addition to a direct effect of diminishing Jubba 
River's floodplain, Baardheere Dam will contributeRive'sBardeerlooplan, Da wil cotriute 
secondary effects. As settlements and cultivation
increase on a floodplain made safer by controlled 
flows, more clearing of floodplain vegetation will 
occur. Clearing will be fornew cultivation areas and 
intensified fuelwood extraction. Nearly all native 
floodplain vegetation will be removed within one 
decade afterdam closure. Lossof floodplainvegeta-
tion will have deleterious effects on wildlife, live-
stock, and humans who rely on hunting and 
gathering as supplements to household incomes, 
Increased production of crop residues may compen-
sate for vegetation losses to livestock, but will not 
offset losses to wildlife and humans dependent onnatural vegetation. Numerous medicinals collected 
from native plants will be lost in collet 
floodplain wildlands to croplands. convering 

Some floodplain soils will become salinized from 
intense irrigation and soil waterlogging, especially
in lower Jubba. These plots will be abandoned pe-
riodically until rainfall can leach asufficient amount 
of salts beyond plant root zones. These abandoned 
areas will support a weak growth of salt-tolerant 
native species, primarily shrubs and herbaceous 
vegetation, before the plots are cleared for another 
cultivation cycle. Since floodwaternutrients will no 
longer be added, native vegetation will not flourish 
as before until a woody biomass is established that 
is capable of capturing nutrients in a relatively 
closed nutrient cycle. At that point, clearing would 
be likely to take place for a few more years ofc'altivation before the land is abandoned once agi,

again, 
Reservoir zone vegetation will change dramatically 
as land species will be replaced by aquatic species.
Existing woody vegetation will die and decompose, 
even ifonly partially submerged. Woody vegetation
should be cleared from between the minimum (128 
masl) and maximum (144 masl) operating levels. It 
is not economically feasible to employ clearing 
contractors for this task as the woody biomass is too 
sparse, too dispersed, and of too low value for 

cost-effective clearing. Fuelwood cutters may be 
enticed to clear wood from this zone if they are 
granted preference and subsidies for fuelwood sales 
at tie construction camp. Small subsidies in a form 
of higher prices for fuelwood purchased by the 
camp would not create a severe economic penalty 
on construction, yet would return significant health, 
forestry, fishing, and reservoir operation benefits. 
Emergent woody vegetation, whether alive ordead, 
improve aquatic habitats for mosquitos and snails 
by disrupting wave patterns, decreasing turbidity,and providing points ofattachment for breeding and 

feeding. 
There is no economic justification for cutting
woody vegetation which would not emerge at min­
imum operating level. Biomass is not large enough 
to Froduce problems with decomposition and 
production of hydrogen sulfide which is corrosive 
to turbines. A small amount of woody vegetation
below minimum operating level has been found to 
be beneficial for fishery development as fish have 
protection from predators and nets. 
Wading birds will carry plant propagules to the 
reservoir- some of which may be undesirable, 
such as water hyacinth (Eichhorniasp.) and water 
lettuce (Pistiasp.). Under certain conditions, theseaquatic plants can proliferate rapidly to create vast 
floating .hats of dense vegetation. Their 
evapotranspiration rates increase water loss to the 
atmosphere several fold overevaporationloss. With 
an estimated reservoir evaporation of 34 cumecs or 
three million cubic meters per day, water losses are 
already significant. Power generation could be cur­
tailed if aquatic plants doubled or tripled water loss 
over a large part of the reservoir. JESS limnology 
studies did not find water hyacinth, although it is 
known to exist in Jubba Valley in small pockets. 
Water lettuce was more common and was found in 
a small tributary in the reservoir region. 

andwepttesare to ndseoiorphomeednot expected be conducive to waterweed 
proliferation. If proliferation is to occur at all, it will 
be during the initial period of explosie nutrient 
release and if waterweed growth follows patterns in 
other tropical reservoirs, it would be short-lived. It 
is important that a reservoir operation unit monitor 
waterweed poli feration in the initial years of opera­
tion. 
During JESS studies, a sedge was discovered which 

i probably a secies disoerew his 
is probably a new species. It is not known if this 
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species occurs outside the inundation zone, but an 
effort should be made to determine if this sedge 
grows elsewhere. It would be simple to salvage this 
species for transplanting if it is not found at other 
sites. Unwitting extinction ofa species istragic, but 
a knowing and uncaring extinction is unforgivable, 

The reservoir perimeter will establish new vegeta-
tion, that is adapted to higher soil moistures and this 
could be seriously detrimental to livestock. At 
present, tsetse fly is not reported above Baardheere 
because aridity and high soil temperatures are not 
suitable tsetse habitat (NTT'CP 1985). Baardheere 
Reservoir will increase soil moisture, microclimate 
humidity, and depress soil temperature-all condi-
tions which favor tsetse fly breeding. Growth of 
woody vegetation also improves tsetse habitat. 
JESS studies show that the reservoir zone is an 
important grazing area during jiilaal, especially for 
cattle. An i-avasion of tstse would force a change
in grazing patterns which would produce ripple 
effects in all grazing areas throughout the southern 
rangelandsmay 

2.Wildlife 
Baardheere Dam will not have significant direct 
effects on wildlife populations with the exception 
of crocodiles. Wild herbivore biomass in the inun-
dation zone is small, especially when compared to 
livestock biomass. Some protected ungulates are 
present, but are capable of moving to adjacent 
habitat without penalty. Large terrestrial predators 
are also rcported in this area, but only rarely. As 
with herbivores, predators will move to adjacent 
range without detrimental effects to their popula-re 
tions. Their numbe are more threatened by live-

tion. Teirnumersorethratend b lie-
, 

stock herders. 
It is not likely that hippos will move into the reser-
voir in significant numbers until sufficient land 
vegetation develops to provide forage. If the reser-
voir perimeter is managed for livestock grazing and 
recession agriculture, as recoc: mended, hippos will 
eventually become common, probably to nuisance 
levels as they are downstream, 

With an increase of reservoir fish, crocodiles will 
quickly fill a predator niche. The middle and upper 
reservoir zones will provide ideal habitat and 
crocodile reproductive biology is suited to rapid 
population increases. Crocodile attacks on humans 
and livestock will become as commonplace in the 
reservoiras indownstream areas. Throughout JESS 
reports, recommendations for crocodile control 

programs have been repeated. Every study team 
visiting Jubba Valley returned with accounts of 
crocodile incidents in which human life and live­
stock had been lost. JESS does not endorse elimina­
tion of these valuable animals, but does recommend 
a controlled harvest approved by international con­
servation organizations. Any modest control pro­
gram implemented would not threaten the 
long-term existence of crocodiles in Jubba River. 
Birds will benefit from Baardheere Dam. Wading
and other aquatic birds will quickly colonize this 
new environment and land birds will also benefit 
from anew water resource. Increased terrestrial and 
aquatic productivity in and near the reservoir will 
bring about commensurate increase of raptors and 
other birds of prey to further enrich reservoir zone 
birdlife. 
Reptile and amphibian populations will also in­
crease as a direct result of Baardheere Dam. Inver­
tebrates will also increase (both beneficial and 
detrimental species). As noted previously, tsetse 

become established near the reservoir and 
mosquitos will surely flourish. Jobin (1988) 
predicts that the reservoir will not provide suitable 
habitat for bilharzia snails, although the drawdown 
area may leave small pools which will harbor bil­
harzia hosts. The biggest increase of invertebrate 
disease vectors resulting from Baardheere Dan will 
be in downstream areas where new irrigation will 
provide highly suitable hibitat. 
Majoreffects on wildlife will be secondary-main­

ly through increased clearing for cultivation inownstream areas. Although natural habitat will be 
lost in floodplain areas, some wild ungulates will 
fare well unless poaching counterbalances increases 
in artificial forage. Large predators will continue a 
marginal existence as solitary animals or in small 
hunting groups. These wary animals are able to 
avoid poaching at current levels of intensity. Rhinos 
and elephant will completely disappear unless large 
areas in Bushbush or Shabeelle wetlands are set 
aside and protected by a disciplined, trained, and 
well-armed anti-poaching force. There is adequate 
dryland habitat forwildlife as many wildlife species 
with viable populations do not depend on Jubba 
River for water. 

3. Fish 
River 
Fish populations in Jubba River will decline and 
some species may disappear from the river. Some 
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species will prosper while others diminish. Overall,
fish biomass will decline. While conclusive proof
of dhesheeg spawning is lacking, there is strong
evidence that some fish species use dhesheegs for 
spawning or developing larval stages. Dhesheegs 
provide a rich aquatic environment for fish growth.
Much of this fish habitat will be lost once 
Baardheere Dam is closed, 

Fish biomass will not fluctuate as it does in an 
uncontrolled river. Fish populations suffer heavy 
mortality in late jiilaal when river flow ceases. 
Surviving individuals in deeper pools remain to 
begin a seasonal increase. This population in-
stability will cease as the river will have sizable flow 
in every season. 

It is impossible to predict how Baardheere Dam will 
affect fishing. Presently, part-time fishermen take 
advantage of low river volume in jiilaal to extract 
fish in both river and dhesheegs as this time is alsoa period when farm labor is not in high demand,
Wpriot lw faml, ishino fihighuesmay.
Without low flows, fishing or fishing success may
be enhanced by stable flows. Fishermen do not fishbey sableflos.ehaned ishrmendo ot ish 
during flood periods which coincide with periods of 
high farm labor demands. Flood periods make chan- 
nel fishing unsafe and damage nets. With higher 
jiilaal flows, fishermen will have to change their 
techniques since fish will no longer be trapped in 
shallow pools. These new techniques will be more 
expensive and ifinvestments are made fornew gear, 
there is alikelihood of it being employed for longer
periods of time. It is not expected that river fishing
will increase appreciably and commercial fishing is 
highly unlikely. Baardheere Dam will not change
the number of full-time fishermen on Jubba River. 

Reservoir 
Fish resources lost downstream will be more thancompensated by gains in reservoir fish production.
For afew years, fish populations will increase rapid-
ly and fish growth rlates will be nearly optimal.
Subsequently, fish numbers and growth rates will 
Subsidenily,coih nu iibrim rwthratint 
subside whilecoming into equilibrium with nutrient 
inputs to the reservoir. While production will not be 
as high as in initial years after closure, fish yields
will remain substantial for a very long time if 
sedimentation estimates are correct. What remains 
questionable is Somalia's interest and ability to 
capitalize on thisvaluable resource. The recommen-
dation that GSDR grant reservoir fishery conces-
sions to foreign enterprises for five to 10 years is 
repeated here. Somalia does not have resources or 

interest in developing a freshwater fishery in 
Baardheere Reservoir, yet it is an asset that is too 
valuable to waste. Government could grain import
advantages to aprivate foreign company for fishing 
boats, gear, and processing facilities. Tax from fish 
exports could be significant as the reservoir fishery 
may exceed 2,000 tons annually. GSDR should 
insist that the concessionaire conduct training for 
local fishermen and technicians. Equipment im­
ported should remain in Somalia after the conces­
sion expires. If this approach to reservoir fishery 
development is not taken, it is highly probable that 
the fishery will be vastly underexploited.
C.Social Effects 

Baardheere Dam appears to be relatively benign inan environmental context, perhaps capable of be­
an environmentalonext, peras cal o­
stowing net environmental benefits. In a social con­
text, ham ha popntior cau sco ebsocial harm on a population which has not ex­
perienced social and economic advantages. Unless 
great care is taken in planning and implementing
development which isto accompany dam construe­tion, an already disadvantaged population will be­

come even more disadvantaged while development 
benefits are siphoned off to urban centers. 
Three powerful social issues have conic to the fore 
during JESS fieldwork which will require the ut­
--ost in cooperation and will of government and 

.or/lenders for solution. These issues encom­
pass: 

resettlement of dislocated populations; 

• health and livelihood, and,
 
land tenure.
 

These issues are complex and intertwined interac­tions. In development, it is unlikely that one of these 
problems can be resolved without equal considera­
tion for the others. Each of these topics is addressed 
elsewhere in this report in descriptions of current 
valley conditions, but future conditions merit more
attention, more discussion, and better answers. 
attent n dd on andbetter answeven 
Government and donors/lenders musthdemand even 
moreeffort inthese areasofconcer ifthe develop­
ment dictum "Primum non nocere" (First do no 
damage) isto be met and that development in Jubba 
Valley is equitable. 
A fourth major issue, settlement planning, also 
merits additional effort by government and 
donors/lenders if undesirable construction camp 
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conditions are not to be imposed upon Baardheere 
town. Present master plan drafts do not adequately 
account for the potential rapid growth of 
Baardheere once construction begins, 

1.Resettlement 
Compared to other African dams, the resettlement

aproximsate 1 le 
living in loosely aggregated communities will need 
populationpoplartioissmallotheAcaas approximately 13,000e people 

to be resettled outside the reservoir area. Somaliaotsie te reervir 
has previous experience with permanent and tem. 
porary resettlement of large numbers ofrefugees in 
Jubba Valley. Over 100,000 refugees also live in the 
reservoir area in large camps between Luuq and 
Buurdhuubo. Some of these camps will be tot~y 
inundated and others will be partially covered, 
Relocation of refugees was not a component of 
JESS studies as other national and international 
organizations were better suited to conduct studies 
on refugee relocation. A basic issue to be resolved 
is whether to merely relocate refugee camps or 
attempt a longer-term solution through repatriation 
and integration into Somali society. Government 
policy is to work with repatriation and integration, 
but how this will be factored into short-term solu-
tions for Baardheere Dam remains to be decided. 
During JESS studies, MfNPJVD commissioned a 
separate resettlement study for the settled, non-
refugee population. This study was performed by 
Halcrow Fox Associates, Ltd. with collaboration 
from JESS. Early resettlement proposals centered 
on translocation of the affected population to 
government-managed projects in lower Jubba, in-

eluding Fanoole, Mogambo, and a proposed project 
at Hombocy. Several factors complicated this 
proposal and caused MNPJVD to explore another 
szlution. Fanoole and Mogambo did not have ade-
quate land to equitably compensate households for 
land and assets which would be lost by dam con-
struction. The Hombooy Project is dependent on 
completion of Baardheere Dam and is not s, 'table 
for interim occupancy. 

to b reetted rea.Somlia 

Relocation of the entire population at one site is 
culturally unacceptable to the people to be resettled, 
Communities in the reservoir area are culturally 
distinct, sufficiently so to warrant settling corn-
munities or groups of communities separately to 
avoid social conflict. Since these reservoir com-
munities have evolved traditional rules and roles in 
geographic isolation, an attempt to blend them into 
a single harmonious whole is unrealistic. 

A current proposal will locate agriculturally­
suitable areas of 50 to 100 ha throughout Middle 
Jubba. Each area will be visited by resettlement 
community leaders for initial planning and allocat­
ing land. Communities with cultural similarities 
will be moved and settled at specific sites under 
their own leaders. Each household will receive aregistered parcel of land and access to a small 
istere pump. land ang is to don lb

irigation pump. Land clearing is to be done by
household labor with assistance from project trac­
torsAoli vnor will ande pmpcontrac 
tors. A Somali vendor will handle pump contracts 
and supply maintenance and training forsmall-scale 
pump operation. Host populations will be allowed 
to purchase project pumps at cost in order to im­
prove host community receptivity towards the reset­
tled population. JESS endorses this proposal and 
recommends that it be implemented by government 
and donors/lenders. On-the-spot land registration 
must be a key component to proect this socially 
vulnerable group against land speculators. 
Resettlement is to be financed by a loan separate 
from, but tied to, the dam construction loan. This 
second loan will also include health and environ­
mental components associated with the dam. 
Separating loans is wise, since single loans have not 
produced satisfactory social and environmental 
safeguards in other hydropower development 
projects. When construction cost overruns occur in 
single loan situations, deficits are covered by sub­
tracing funds from companion components, usual­
ly from resettlement, health and environmiental 
protection. With separately administered loans, so­
cial and environmental elements cannot be 
sacrificed for construction add-ons or overruns. 
2. Health 
The adage "Where water goes, disease will follow" 
has been tragically demonstratea in water develop­
ment projects throughout the tropics. Baardlieere 
Dam will increase incidence of waterborne and 
water-related diseases in Jubba Valley. JESS 
studies have demonstrated that poor health is com­
monplace and health facilities are below acccptable 
levels. Jobin (1988) provides a detailed analysis of 
JESS health and epidemiology studies which in­
cludes work of Klumpp (1988) and Warsame 
(1988). This summary, based on Jobin's report, will 
discuss only bilharzia (schistosomiasis), malaria, 
gastroenteric diseases and river blindness. 
Bilharzia 
Only urinary bilharzia, caused by Schistosorra 
haematobium and transmitted by the snail Bulinus 
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,azbyssinicus is reported in Jubba Valley. Intestinal
(visceral) bilharzia is present in northern Somalia,
but neither the schistosome, nor host snail for vis-
ceral bilharzia are reported in Jubba Valley. In-
cidence of urinary forms is high in LowerJubba and 
progressively decreases in upstream regions. In-
cidence in each region is a function of the amount 
of irrigation, 

The snail host prefers small pools of standing water 
with depths between 0.5 and 1meter and containing 
aquatic vegetation. This type of habitat is almost 
exclusively human-made in Jubba Valley-usually
byproducts of bund and road construction or parts
of irrigation drainage systems. Because Lower 
Jubba has higher rainfall and more irrigation
development, bi!harzia incidence is much highei
than in Middle Jubba and Gedo Region. 

Expanding irrigated agriculture from 17,000 ha to 
120,000 ha in Jubba Valley will bring about a 
proportional increase of bilharzia. In addition, 
Baardheere Dam will change dhesheegs so that snail 
habitat is increased. With recurrent river flooding, 
dhesheegs have little habitat suitable for snails be-
cause water depth is usually greater than one meter 
and aquatic vegetation at the margins is either 
grazed or trampled by livestock. Cultivation also 
contributes to reduced marginal aquatic vegetation,
JESS surveys did not produce significant numbers 
of bilharzia snails in natural water bodies. 

Without river flooding, some dhesheegs will par-
tially fill with rainwater and will be less suitable for 
livestock watering and agriculture. More water area
will be less than one meter deep and will have less 
turbidity which encourages snails. With favorable 
dhesheeg habitat and more irrigation canals and 
drains, bilharzia will increase, exceeding 80 percent
in some villages located near irrigation projects,
roads, and shallow dhesheegs. 

Jobin (1988) predicts that Baaidh,ere Reservoir 
will not be a favorable habitat for bilharzia snails 
except at a few sites. Jobin bases this prediction on 
an analysis of reservoir margin depths, wave pat-
terns, wind direction, and drawdown rates. Small 
pools remaining in the drawdo in zone could harbor 
snails, but if this area is cropped or grazed, a threat 
of bilharzia diminishes. 
Malaria 
Increasing incidence of malaria is a more threaten-
ing effect of Baardheere Dam in Gedo Region than 
incidence of bilharzia because the reservoir will 

provide suitable habitat for mosquito vectors. A
second factor which contributes to malaria risk is a 
recent, but increasing, appearance of dchloroquine­
resistant strain of malaria. Each new irrigation field,
canal, and drain adds more mosquito habitat and 
puts more people at risk. Currently, chloroquine and 
its derivatives are available, but non-chloroquine 
medicines are not. It is possible to predict witli. near 
certainty that regular and chloroquine-resistant 
forms of malaria will show significant increases in 
Jubba Valley following implementation of 
Baardheere Dam. 
Greatest increase will be in Lower Jubba as most of 
the projected increase in irrigation will occur in that 
region. Transmission patterns will not fluctuate as 
widely as they do now. During jiilaal, mosquito
populations die back because there are few suitable 
sites for breeding, except in irrigation canals and 
smallsectionsoftheriver.Withadditionalirrigation 
duringjiilaal and regular river flow, mosquitos will 
breed all year and in higher numbers. Since most 
settlements are located near mosquito breeding 
areas, disease transmission is assured. 
While greater numbers of people will be infected in 
LowerJubba, the greatestchange in rateof infection 
will be near Saardheere and Luuq. With extended 
dry seasons, standing water is not common in this 
region, thus mosquito breeding is interrupted for 
many months each year. With Baardheere Reser­
voir, breeding will not be interrupted and several 
thousand hectares of new mosquito breeding habitat 

Gastroenteric Disease 
Baardheere Dam may contribute to reducing diar­
rhea and dysentery by providing a stable dry-season
flow. Fewer people will use stagnant river pools for 
domestic water. More water will be available for 
drinking and bathing which will reduce diarrhea and 
dysentery. Reduced salinity will also lessen diar­
rhea caused by drinking saline water. This effect 
will be most apparent in lower Jubba, especially 
near the estuary. 
If simple water treatment systems employing slow 
sand filters (such as those used in refugee camps)
could be introduced in villages, then the river could 
provide a reasonably safe source of domestic water. 
Sand filter systems can be locally constructed and 
do not require advanced technology or equipment 
to be effective. While slow sand filters do not pro­
vide pathogen-free water, the improvement overnot 
having any system is significant. Later, simple 
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chlorination devices can be added to slow sand 
filters to further improve water quality. With these 
two simple devices, gastroenteric disease will not 
be a significant health problem. 

River Blindness (Onchocerciasis) 
River blindness is not reported in Somalia, although 
the blackfly vector has been collected in the 
Shabeelle Valley. Blackfly larvae require 
oxygenated, flowing water to survive. Because of 
their low gradients, neither Jubba River nor 
Shabeelle River provide this type of habitat excepL 
in very short sections. IH.wever, plunge pools at the 
base of dams provide suitable habitat for blackflies. 
Baardheere Da,. wil! create this type of habitat. 
However, in Ab :ie of the vector, it is not likely 
that river blindness vrill ever be an important factor 
at Baardheere. If c'ses of river blindness appear, 
blackflies can cuickly be located and eliminatea 
judicious use of insecticides. 

3. Land Tentre 
With increasing expectation of an all-weather road 
between Baardheere and Jilib and construction of 
Baardheere Dam, land pressures in Middle lubba 

and parts of Gedo Region will intensify. Whereas 
the current land law provides a legal mechanism for 
registering occupied, but unregistered land, land 
conflicts will b'.come more common and more 
peop!h will be dispossessed from land held for 
generutions under customary tenure. This type of 
land speculationadds nothing tothevalleyeconomy 
and causes social disruption. 
Since much of this speculation is carried out by
non-pernianent valley residents, benefits accrue to 
populations which are not forced to bear social and 
environmental costs of large development projects. 
In Jubba Valley, a rural population is being put at a 
disadvantage to benefit urban speculators. Since 
many of these registrations are done by civil ser­
vants, government isclearly responsible for inequi­
ties and must amend the current land law to make it 
equitable to all. 
Lnd speculation is still at relatively small scale, but 

data indicate a trend toward more speculation and 
at accelerated rates. If government and 
donors/lenders wait until Baardheere Dam is com­
pleted and the road becomes active, existing valley 

Traditionalriver crossingsandaccess,such as this one at Buurdhuubo, will be lost to the risingwaters
 
of the new reservoir.The reservoirmust be circumventedatBaardheereto the south or Luuq
 

to the north, or new ferries must be establishedfor people and livestock. (J.Janzen)
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residents will have already lost their rights to land 
and agricultural production will be severely penal-
ized. Conditions which have emerged in Jubba Val-
ley are in contradiction to the exnressed intent of the 
Agricultural Land Law; consequently, changes are 
necessary before development proceeds further, 

4. Human Settlements 
As soon as loan agreements are announced, 
Baardheere town will receive an influx of people
which will lead to a doubling of town population
within two years, if experience with other African 
dams is a reliable guide. Baardheere is ill-equipped 
to meet needs of the current population without 
adding burdens of uncontrolled and rapid growth.
Municipal water and sanitary systems are nonex­
istent and medical facilities are lacking. Housing is 
not adequate and standards will decline further as 
newcomers take or make whatever is available for 
housing. Prices for basic domestic items wni • 
rapidly as demand will outstrip supplies of fouJ ,_i 
clothing. 
Bu'aale, Saakow, and Jilib will experience growtn,
but at much slower rates than Baardheere. There is 
a critical need for settlement planning in Jubba 
Valley and highest priority must go to Baardheere 
town. Since there is little settlement planning exper­
tise in Somalia, technical assistance will be neces­
sary. While settlement planning takes place, the 
Ministry of Public Works (MPW) will need to be 
reinforced in order to implement infrastructural ad­
ditions which are planned. Regional headquarters at 
Baardheere will require considerable assistance be­
cause demands will come so rapidly. The UN 
Centre for Human Settlements based in Kenya can 
provide technical assistance for settlement planning
and can assist the MPW in implementing those 
plans. 

3ettlement planning at this scale is an ideal donor 
package. It is a project that will show immediate 
physical results and should include a settlements 
training component. Experience gained from a set­
tlement planning project at Baardheere town could 
be applied to other Jubba Valley growth centers. 
There will be future concern about settlements on 
the reservoir margin. Because of suspected poor
soils in this region, settlements are not likely to 
occur within a short time frame without an agricul­
tural support base. Unless fishing villages are.estab­
lished, there is little economic activity to support
large settlements. 

Downstream settlements will grow at slower rates 
because some of their population will move toward 
Baardheere. With the road and dam, Baardheere 
will become a commercial hubof Jubba Valley until 
dam construction is complete-roughly a period of 
seven years. Even after dam completion, 
Baardheere will remain an important commercial 
focus of the valley's economic development. 
Traditional river crossing points for both humans 
and livestock ,vill be lost to the new reservoir,
requiring that they circumvent the 160-km lake at 
Baardhecre or Luuq. 
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V.RECOMMENDATIONS FOR MITIGATION
 

A. Introduction 
Throughout this report, recommendations are in-
tegrated with discussions where potential mitiga-
tion or compensatory issues were raised. Some 
recommendations are specific, urging direct action 
by government or donors, while other suggestions 
reflect actions which could be taken by individuals 
or an organization which would improve the quality 
of life, but are not necessarily at project or program 
level. The latter recommendations are not of suffi-
cient magnitude or importance to demand immedi-
ate attention and are not presented in this chapter. 

Busy people take reading shortcuts, often moving 
to "the bottom line" as quickly as possible. For that 
reason, major recommendations for mitigation or 
compensation which have resulted from JESS long-
term and consultant reports are offered in this chap-
ter for quick review and arc accompanied by a brief 
discussion Detaileddiscussionsonthesemitigating 
measures can be found in the original reports. How-
ever, it must be noted that all recommendations 
have not been brought forward in this chapter, since 
several hundred mitigatory and compensatory 
recommendations have been generated in the three 
years of JESS studies by consultants and long-term 
staff. Many JESS recommendations call for further 
studies and, in most cases, are not repeated here. 

Several recommendations have already been ac-
cepted and acted upon by the GSDR or 
donors/lenders, especially in the areas of resettle­
ment planning and cultural heritage studies. JESS is 
confident that other recommendations will also be 
carefully considered by government and 
donor/lenders when planning development for 
Jubba Valley. 

There has been no effort to present these mitigatory 
or competsatory measures by priority. Timig of 

implementation will be governed, in part, by se-
quences of other development activities or by 
availability of funding. Establishing mitigatory 
priorities for development is more a task of a master 
planning team and developers of Baardheere Dam 
and the Jubba Valley. Inspection of these mitigatory 
recommendations will show tflat they are relatively 
inexpensive and can be accomplished with existing 
or expected human and financial resources avail-
able to GSDR. In this report, JESS recommenda-

tions are organized in issue categories roughly fol­
lowing the report table of contents, so that readers 
may quickly refer back to the appropriate section 
for more background information. 

1. Undeveloped Areas 
There is very little undisturbed land in Jubba Valley 
as most is used for agriculture or transhumant live­
stock grazing. Some undeveloped land is worth 
preserving, either for scientific reasons or for 
protection it affords to human systems and settle­
ments. JESS recommends protection for two forest 
areas and a wetland complex in Southern Somalia 
as an important part of development. 
Barako Madow and Shoonto Forests should be 
protected immediately and efficiently administered 
as Forest Reserves under compensatory vldland 
provisions of loan negotiation5 Jbr Baardheere 
Dam. 

These two small forest patches between 100 and 
150han aintthe olygalleryforest remain­
ing in Somalia. Both forests a reratened by more 
agricultural cleaing and therefore, require immedi­
ate protection if anythsing will remain for biological 
conservation measures of construction loan agree­ments. Such action will contribute to maintaining 
biological diversity as well as protecting several 
endemic species of flora and fauna. 

Shabeelle drainagewetlands should be protected 
from further clearingor drainage.These valuable 
wetlands should be protectedunder compensatory 
wildland provisions in loan agreements for 
BaardheereDam. .. 

This extensive series of swamps extending from
Sablaale to the Jubba River are valuable for flood 

control, wildlife habitat, and dry-season livestock 
grazing. Without these wetland flood buffers to 
absorb high flows in the Shabeelle River, lower 
Jubba Valley would receive serious flood damage 
from Shabeelle as well as Jubba rivers. If these 
wetlands were drained and converted to agriculture, 
flooding will occur nearly every year. 
Shabeelle wetlands provide viable habitat for large 
wildlife species, including elephants and rhinos. 
Loss of these vital wetlands would guarantee the 
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extirpation of elephant and rhino from Somalia ex-
cept for a small number of transients from Kenya. 
These swamps also provide excellent forage and 
watering sites during jiilaal for livestock herds 
which migrate from Bay Region and upper Jubba 
Valley. The Shabeelle wetlands are vital to the 
livestock economy of Jubba Valley and Somalia. 

2. Vegetation 
Most vegetation mitigatory recommendations relate 
to wise use of forest resources. One notable excep-
tion is to locate and attempt to prserve a unique 
species of sedge found in the reservoir zone during 
JESS terrestrial ecology surveys. 

GSDR, with assistancefrom internationalconser-
vation organizations,should attempt to locate and 
transplanta species of sedge collected in the reser-voirzonewlichwaspreviouslyunkownt scien e,
This sedge may be found only in Somaia, or si. 
bhisyedgewaybefoundonly in z .ssShe orr 
bly only in the nrvoir zone. Government must 
attempt, perhaps through organizations such as 
IUCN or USAID, to mount a small expedition to 
verify that this sedge is found elsewhere in Jubba 
Valley. If it is not found elsewhere, it should be 
collected in the reservoir zone and transplanted 
where it can be grown under scientific supervision. 
Unwitting extinction of a species is tragic, but a 
knowing and uncaring extirpation is unforgivable, 

GSDR shouldestablishastrongconmmunityforestry 

programin Jubba Valley which woulds.include ­
proved nurseriesand extension services. 

The JESS ecologist and the forestry consultant 
recommended that even though nurseries ana 
forestry staff are present, additional funding and 
support are required before a community forestry 
program could function effiliently. 

GSDR should devise methods to divertfuelwood 
extrac;ion away from population centers to a 
broadergeographicbasefurtherfrom the river, 

Jubba Valley forests can supply fuelwood needs of 

an expanded population if fuelwood extraction 
epa d toonuwaaresinueawd obeiactoncouldcould be spread to new areas instead of being con-

centrated around population centers and large-scale 
projects. 

GSDR shouldseek a donorwho would be willing to 
fundandadministeraprojecton alternateandmore 
efficient uses of energyfor domestic uses inJubba 

Valley. 

Residents do not use energy efficiently for their 
domestic activities. Stoves are similar to those used 
in previous centuries when populations were small 
in relation to fuelwood availability. USAID has 
funded several successful projects in Africa, Asia, 
and Latin America which have introduced energy 
conservation in cooking, lighting, and pumping. 

These improvements utilize new and efficient 
designs as well as other energy sources, including 
solar and wind energy. Somalia has ample supplies 
of wind and solar energy waiting to be inexpensive­
ly harnessed for domestic uses. 

All woody vegetation should be removedfrom the 
proposed reservoir marginpriorto inundaiion.At 
a minimum, woody vegetation should be cleared 
between minimum and maximum reservoiroperat­
ing levels (128 and 144 masl). 
Aside from ecological and public health arguments 
on merits of reservoir clearing, Baardheere Dam
Project has other considerations relating to woody 
vegetation. It is imperative that a clearing policy be 
instituted to prevent wasting wood resources that 
can be used as construction timber and fuelwood for 
labor camps. 

The Agricultural Land Law of 1975 should be 
amendea so ti/t clearance of woody vegetation 
withoutcrop cultivationwouild not be consideredin 

compliance with land improvement requirements. 
Further, the law should be amended to allow 
management for forest products as a legitimate
landuse to maintainleasehold. 

The Agricultural Land L.w requres that new 
leaseholders improve the land within two years or 
have leases revoked. While not specifically stated 
in the law, removing woody vegetation has been 
accepted as the most recognizable land improve­

ment. Farmers clear more than they cultivate, orjust 
clear land without actually planting, but retain the 
leasehold because the land was cleared. Land-clear­

ing without subsequent cultivation has been a com­
mon ploy of land speculators. It is a wasteful 
practice as most woody vegetation is burned in situ,rather than used for building materials or fueiwood. 

The land law does not recognize forest management 

as a legitimate land use to retain leasehold. If a 
fannerselectively cut native vegetation orreplanted 
tree species for future cutting, the leasehold could 

be revoked under the current interpretation of land 
law requirements. If Jubba Valley forests are to 
iemain robust and viable, the level of forestmanage­
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ment must be improved. Before this improvement 
can be attained, the land law must be modified to 
include forest use as a legitimate land use. 

3. Wildlife 
GSDR shouldseek to institutecontrolledcrocodileGarsR sonu se e by ctedo institut cocdileharvests on JubbaRiver bya pre-selected conces-

sionairewith experience in crocodileharvestingin 
African Rivers. As apartof this recommendation,
Government will need to gain an exemptionfrom 
the Convention on International Trade in En-
dangered Species of Wild Fauna and Flora 
(CITES). Governmentcould enlistthe assistanceof 
IUCN in this crocodilecontrolprogram. 

Cro,..dile population estimates range between 
45,000 and 150,000 individuals in Jubba Valley. 
Crocodiles prey upon humans and livestock with 
alarming frequency. Crocodile control programs 
have been recommended by several JESS consult-
ants in limnology, fisheries, wildlife and ornithoi-
ogy based on field visits. JESS wildlife consultants 
estimated that Jubba River can support an annual 
sustainable harvest of crocodile skins worth over 
U.S. $3 million. 

Crocodile harvesting is not a task for amateurs; not 
so much due to the dangerof collecting, but because 
processing cf hides requires experience which is not 
widely available. A poorly-processed hide is nearly
worthless while one correctly done can earn up to 
$200 for a three-meter hide. There are crocodile 
hunters who have legal concessions on other 
Africaii Rivers. These concessionaires have ex-
perience in harvesting, processing, and intemation-
al marketing. By following this recommendation, 
government can earn foreign exchange without a 
major investment of time or capital. 

GSDR shouldinstituteahippopotamuscontrolpro-
gram through the Wildlife Departmentof the Na-
tionalRange Agency. 

Hippopotamus populations in Jubba Valley are also 
extensive, and are considered a nuisance. Hippos 
have fatally attacked humans and inflicted havoc on 
cultivated fields. At present, farmers enlist the aid 
of soldiers or bandits to shoot hippos which have 
damaged fields. At the same time, the Wildlife 
Department has an anti-poaching directive, and 
farmers who hunt to supplement family diets fre-
quently have unpleasant experiences as a result of 
the efforts to protect the hippopotamus. If the 
Wildlife Department began to assist farmers in 
hippo control, relations will improve, 

Hippo extermination is not recommeiided. How­
ever, it is recommended that the hippo population 
be culled to decrease, their densities---especially in 
areas of high agricultural activity. If this program is 
instituted, the Wildlife Department should conducta hippo census every year to determine how manyaiassol ermvd 
animals should be removed. 

4. Fish 
GSDR shouldencouragea small-scale,freshwater 
fisheryextensionprogramwhichwoulddisseminate 
informationonfishing techniquesandfishprepara­
tion. 
JESS makes a strong nutritional and economic case 
for a more vibrant freshwater fishery, since Jubba 
River can produce a sustainable annual yield of 
1,600 metric tons with an estimated market value of 
up to 100 miiioaz SSh. The Ministry of Fish and 
Marine Resources has a freshwater fishery unit 
which has had success in developing fishing 
cooperatives with minimal budget allocations. It is 
recommended tha government increase freshwater 
fisheries budget so that cooperatives can be 
developed on Jubba River. 

While fish are commonly consumed in Jubba Val­
ley, many residents do not have experience with 
preparing or eating fish, and therefore, are unable to 
take advantage of a less expensive protein source. 
JubbaValley fishprotei costslessthanone-quarter 
of protein from meat sources. If government 
preparcd lessons on purchasing, catching, and 
preparing fish, women's groups, such as SWDO, 

-could take these lessons to Jubba Valley to en­
courage freshwater fishing and improved family 
nutrition. 
GSDR should seek a partner or partnersfor 

developing a fishing concession on Baardheere 
Reservoir.This concession should be limitedto 10 
yearsorless andmustincludea trainingcomponent 
for localfishermen. 
All new reservoirs experience rapid growth of fish 
populations while nutrients from decomposing 
vegetation are available. These large populations 
eventually diminish as nutrients wane, usually
within 10 years. In experiences in other countries, 
governments were not prepared to establish fishing
infrastructure to adequately take advantage of large 
fish yields and an ephemeral resource was lost. 
Somalia does not have freshwater fishing ex­
perience or supplies to handle a large reservoir 
fishery without outside experience. 
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GSDR should seek private entrepreneurs in other 
countries who would be willing to bring fishing
equipment and fishermen to Somalia to harvest 
Baardheere fish during the initial years ofoperation. 
Government should grant import and export con-
cessions in returns for fees on catch. At the same 
time, local fishermen should be trained to take over 
the reduced fishery at the end of the concession 
period. 

GSDR shouldnotcommit nationalfinancialortech-
nical resources to aquacultureprojects in Jubba 
Valley. Development of aquacultureshould be left 
toprivate enterpriseifit is economicallyfeasible. 

During the study period, recommendations for 
developing aquaculture in Jubba Valley appeared in 
other studies. Aquaculture is capital intensive and 
requires technology which is not available in 
Somalia. In an absence of a proven market for 
Somali pond-raised fish, JESS recommends that 
government should riot devote capital or human 
resources to developing aquaculture in Somalia. 

C. Socioeconomic Environment 
1. Irrigation and Recession Agriculture
It is recommendedthatGSDR not attemptto imple-Irtisecond Resthat otattret tconduct 
ment any govenment-managedirrigationprojects 
inJubbaValley untilexistingprojectsareimproved 
andthe potentialof small-scaleirrigators'input to 
agriculturaldevelopment of the valley is con-

sidered. 


Juba Sugar, Fanoole Rice, and Mogambo Irrigation 
projects cannot bejudged successful even underthe 
most permissive economic, social, or environmen-
tal criteria. Baardneere Dam will lead to stable water 
flows, thereby removing many water management 
constraints in these projects. Since government al-
ready has such large investments (mostly in foreign
exchange) in these projects, it is imperative that 
these projects are rehabilitated as part of the 
Baardheere Dam and Jubba Valley development
efforts. Small holders could have a significant 
contributiun to economic development and water 
should be equitably allocated in relation to overall 
irrigation development. 

During the initialyears of operation,BDP should 
experiment with controlled flood releases from 
BaardheereDam to enable valley farmers to con-
tinue with dhesheeg andflood-recession agricul-
ture. Since power demand will not equal full 
generatingcapacityinitially,experimentalcontrol-

ledfloods will not result in economicpenaltiesfor 
lostpower generation. 
Over 20,000 ha in Jubba Valley are dependent in 
o e aspect on Juba flley fr e e r If 
some aspect on overbank floods from the river. If 
B aardreere Dam eliminates these floods, many val­
ley farmers will be seriously penalized until they are 
able to purchase and install rudimentary irrigations 
systems. As Scudder (1988) points out, heartland 
river basins in Africa are more important food
producers than expected because of flood-recession 
cropping. In most African river basin experiences,
importance )f flood-recession agriculture is 
habitually underrated in benefit/cost analyses. 
When flood control is imposed by dam closure, 
downstream farm families previously dependent on 
recession cropping begin to experience crop failures 
and increased malnutrition. 
At Baardheere, several years will pass after closure 
until dam operations reach full generating capacity.
During these years, dam managers could release 
overbank floods at fairly specific times and for 
measured duration without losing power. These
 
releases will enable valley farmers to continue
 
recession agriculture and permit government to
 

economic feasibility studies of continuingcontrolled flood releases for agriculture even after
 
power demand exceeds Baardheere's generating
 
p acity.
 

capacity. 

2. Rcservoir Drawdown Zone Agriculture 
Futuremasterplansshould include considerations 
of reservoirdrawdownzone agriculture. 
As much as 10,000 ha of potential cropland could 
be available for agriculture in the reservoir draw­
down zone. 
MMcr plan agricultural studies for this zone were 
unavailable during JESS fieldwork. It is likely that 
future drafts of the Jubba Valley master plan will 
have sections on potential uses of the reservoir 
drawdown zone. 

GSDR should seek a donorwilling to sponsorpilot 
projects for forage production in the reservoir 
drawdown zone. 
It is possible that the reservoir drawdown period 
may not be long enough to grow many crops, except 
at upper margins. Most African reservoirs have 
sufficient drawdown duration to produce a dense 
growth of grass and herbs which provides excellent 
forage and fodder for livestock (Scudder 1988). 
Maximum d,"awdown at Baardheere will be injiilaal 
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which is the time when most Jubba Valley livestock 
are seeking forage and watering sites. It is likely that 
grasses and herbs will develop without human in-
tervention in the reservoir drawdown zone, but 
yields can be improved through forage management 
practices which can be developed from a pilot
projeCL. 

3. Nonirrigated Agriculture 
GSDR should seek means to improve fertilizer 
delivery toJubbaValley before dam closure, 
As a result of frequent floods, a large amount ofsoil 
nutrients are deposited on croplands adjacent to 
Jubba River. After Baardheere Dam commences 
operation, flooding will be reduced or completely 
cease and nutrients will no longer be deposited on 
cropland. Even if controlled floods are continued,
95 percent of the suspended solids catering the 
reservoir will be retained and would not enrich 
downstream soils. If yields are to be maintained at 
present levels, farmers will need to apply fertilizers, 
probably after two years following closure, 

Outside of large-scale projects and banana planta-
tions, fertilizer use is virtually unknown in Jubba 
Valley. Farmers do not apply fertilizers or other 
chemicals because they are not sold locally,
Farmers demonstrate a willingness to pay jar 
agricultural services, such as for labor and i., tor 
hire. It is likely that they will pay for fertilizers and 
biocides, ifthey become available and re shown to 
result in higher yields. At present, there are no 
mechanisms to effectively import and distribute 
agricultural inputs to Jubba Valley. GSDR should 
take steps to ensure future supplies of fertilizer to 
Jubba Valley. 

GSDR should adoptpolicies to encourage small-
scale,private-sectorsuppliersofagriculturalsup-
plies in JubbaValley supportvillages, 

Jubba Valley villages and urban centers do not 
provide sufficient support for agricultural develop-
ment. Farmers are unable to purchase rudimentary 
farming inputs, such as commercial seeds, fer-
tilizers, biocides, and tools. As a result, most 
smaUholderagrir-,'turalpracices, excep: fortractor 
hire, are virtuall .changed from the last century. 

GSDR should adopt policies which would en-
courage private-sector merchants to operate 
agricultural support ventures in villages and urban 
centers in Jubba Valley. The government could 
continue to handle imports, but should not become 

involved in distribution or sale at the farm level as 
the private sector is more effective at this transac­
tion level. Until the agricultural support functions 
ofvillages is improved, agriculture will continue to 
languish. 
4.Livestock 
GSDR should delineate livestock access corridors 

as soon as possible to JubbaRiver or provideoff­
river wateringfacilities to replace river watering 
points. 

Cropland is expanding rapidly close to Jubba River 
making it difficult for herders to gain access for 
watering livestock without damaging crops. During 
the long north-south seasonal migrations of live­
stock, river watering points are crucial to herd and 
herder survival. During JESS studies, herders and 
farmers reported an increasing aumber of conflicts 
to researchers as well as noted a declining number 
of watering points available to livestock. 
All Jubba Valley economic studies, including JESS, 
emphasize the economic importance of livestock in 
regional and national contexts. Ifthis part of the 
economy is to remain viable, then government must 
take steps to assure supplies of water to livestock 
herds through access corridors to the river or 
through off-river tubewells and watering ponds. 
The decision between livestock corridors or artifi­
cial watering points should be determined by 
benefit-cost analyses, since livestock corridors of 
200 m in width, as recommended by a JESS pastoral 
expert, will removt 20 ha from crop production for 
each kilometer of corridor. Off-river watering sites, 
such as tubwells or water catchment ponds, would 
avoid dangers of crocodile attacks and drownings. 

Agricultural development projects designedfor 
JubbaValley shouldalwayscontaincomponentsfor 
livestock, such as use of crop residuesfor feed, 
wateringaccess, anddry-seasonmovement. 
Livestock is a predominant feature in Jubba Valley
economic and social systems. Some agricuitural 
projectshavebeendesignedsolelyonabasisofcrop 
production and potential livestock benefits have not 
been factored into overall plans. When livestock are 
overlooked, conflicts arise between new farming 
ventures and traditional use of land by mobile live­
stock herders. In addition, potentially valuaole crop 
residues are not made available as livestock fodder 
during difficult dry seasons. Finally, livestock her­
ders claim that traditional watering sites are being 
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increasingly denied to livestock use by farming 
interests. 

Failure to consider livestock interests in planning 
agricultural projects increases social conflicts and 
imposes economic penalties to all groups. Livestock 
need not be a major consideration in farming 
projects, but herders should be consulted routinely 
as a part of community participation exerciscs in 
development planning. In most cases, herder re-
quests will be simple and will not add appreciably 
to the cost of projects. 

GSDR and donors should cease drilling tubewells 
and digging wa'ering tanks on the west side of 
JubbaRiver until the effects of existing engineered 
watering sites can be assessedby range experts. 

Between Jubba River and the border with Kenya, 
the government and some donors have been drilling 
new tubewells and digging large artificial watering 
ponds (wars). In addition, privately-owned wars are 
increasing. Some experts and government officials 
feel that these new watering sites attract larger num-
bers of livestock which is detrimental to range 
productiviy. The range may be exhibiting 
symptoms of overgrazing which should be reversed 
as quickly as possible. It is likely that the private 
sector will continue to construct new wars, but thatrate of increase is not likely to be serious and 
government need not prohibit this activity. How-
ever, drilling efforts should be temporaily halted 
until a range assessment can be made. 

The government should seek donors tofund range
improvementprojects in the Southern Rangelands. 

Very little work in range improvement has been 
done in the Southern Rangelands. GSDR should 
request that a donor begin range improvement 
studies as preliminary to beginning range improve-
ment activities. However, JESS studies have shown 
that the Southern Rangelands are healthy and do not 
show overgrazing except in localized areas, usually 
near market towns or dry-season watering sites, 

The government or PVOs shoi.!d not attempt to 
improve the informal market system for crop 
residues throughstudies orinterventions. 

Crop residues are collected, transported, and fed to 
livestock oii a routine and systematic basis. Money 
for collecting, transporting, and the residues ex­
change hands, yet the final purchase price for the 
residues is low. The system works because large 
truckloads of crop residues ply the many tracks and 

roads of Jubba Valley at frequent intervals. The 
system has been organized to work well because 
remuneration is slight and efficiency is necessary to 
make earnings worth the effort. When outsiders 
begin to study or tinker with these efficient informal 
exchange systems, problems usually occur and the 
systems begin to malfunction. In the crop residue 
market, it is working well enough not to riquire 
fixing. 

The government should attempt to improve the use 
of cropresiduesaslivestockfodderat its irrigation 
projects. 

Crop residues at the three state irrigation projects 
are not used to feed livestock, nor are livestock 
permitted to graze fields after harvests. Juba Sugar 

uses most of its residues or by-products for fuel or 
products for sale. Fanoole and Mogambo project 
management do not permit use of residues for live­
stock feed and this fodder is wasted. 

5. Land Tenure 
GSDR should decentralize the land registration 
process. 
The land registration process established by the 

Agricultural Land Law of 1975 is cumbersome, 
lengthy, and centered in Muqdisho--the leastagricultural part of the nation. Applicants must ful­
fill requirements at a district level involving plot
identification and notification of filing. After in­
spections at a district level, applications arescreened by Regional Agricultural Officers and, if 
approved, sentto Muqdisho. After furtherscreening
and bureaucratic processing, successful applica­

tions are signed by the Minister of Agriculture. The 
fate of unsuccessful applications is not clear. In 
order to increase the probability of success, ap­
plicants usually accompany documents throughout 
the process-a task that simple farmers are not 
likely to accept. 

There are no compelling reasons why the process 
could not be compieted at district or regional levels 
where parcels and participants are better-known. 
Land registration has become a difficult topic in 
Somalia because of a growing number of inequi­
table land dealings which are legal under the current 
land law. Decentralization would be one step 
toward a more equitable land registration process. 

New land registrantsshould be requiredto show 
proofthat theirparcel is currently unoccupiedor 
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show proofthat fair compensation has been paid 
to presentoccupants. 

Currently, land registration applicants can register 
any land which isnot registered, evenifthelandhas 
been occupied and farmed by others for decades. 
Some urban dwellers have used this legal oversightto register land which is in full agicultural prouc-

tion. The new registrant evicts the farming family, 
cen offering to hire them on a wage basis to 
operate the farm. Inmost cases, cultivation is taken 
over by wage labor without supervision because the 
leaseholder continues an urban residence. Farm 
production drops appreciably, perhaps operating at 
a loss. The investment is maintained because 
leaseholders are speculating on an increase in land 
values resulting from new development projects, 
such as the road and dam. 

The scenario described above is inequitable, but 
legal. Government should amend the land law so 
that applicants must prove that the land is unoc-
cupied and not currently in farm production or that 
the applicant has paid the occupants some compen-
sation for land improvements. Under the law, land 
may not be bought or sold, but compensation for 
improvements is permissible. 
The Land Law should be an, .ed to allow for 
multipleplot leasesfor subsistencejanmers. 

Under Land Law provisions, only one plot may be 
registered per person. This provision is fine forlarge 
leaseholders, but is inappropriate for subsistence 
households. Acommon strategy to diversify farm-
ing risk in Jubba Valley is to cultivate multiple plots 
underdifferent waterregimes.Thistypeoffarmingwill seek one plot for river-recession planting, one 
for dhesheeg, and one upland site totally dependent 
on rainfall. The land law should provide a legal
mechanism mintain and protect this agricultural 
system , 

The government shouldmake changes in the inter-
pretationof the Land Law to cover recommenda-
tions made in theforestry unit in this chapter. 

6. Water Legislation 
GSDR shouldpromulgatenationalwater-uselegis-
lationwhich will allow government to controlriver 
or reservoiroff-taker 
oer setig e abreeding 
Water is the limiting factor for agriculture in 

Somalia. The Biardheere Dam will improve water 
management so that more land in Jubba Valley can 
be irrigated, but more land will remain available for 

irrigation than can be supplied with water. Jubba 
Valley cannot afford to operate under a policy of 
"first come, first serve", since the major state­
operated ventures are not the first to be served. 
Unrestricted upstream off-take by smallholders can 
seriously jeopardize the well-being of all three state 
projects as well as Jubba Valley banana plantations. 

It im simperative that government establish some 
means to arrive at equitable allocations of water 
between large projects and smalholders and be­

7. Health 
A comprehensive health plan for Jubba Valley 
should be preparedto be implemented over a 25­
year time periodand to include municipal water 
supplies, waste treatmentfacilities, and primary 
health careposts atdistrictlevels. 

Jubba Valley health problems cannot be resolved in 
a piecemeal fashion with several donors defining 
spheresofinterestandoperatingwithoutintegration 
with any overall plan. In this process, symptoms, 
not causes, of ill health, ar. treated, but seemingly 
without progress. Success is measured by a number 
of cases treated, not by a reduction in the number of 
cases reported. 
The Ministry of Health with assistance from the 
World Health Organization should prepare a master 
p!an for better health in Jubba Valley. This plan 
should include probable costs, realistic time frames 
for implementation and lists of potential 
donors/lenders. Without such a plan, one group will 
attempt to treat malaria in Lower Jubba, another 
group will furnish prophylaxis for bilharzia in 
another region, but without any coordination of
effort or focused approach to actually change con­
ditions which promotes disease, such as unsanitary
water supplies, mosquito breeding sites, or human 
behavior which encourages disease transmission. 

A public health officer should be a member or 
advisorof the dam operationsgroup. 
Bilharzia and malaria may be partially controlled in 
the reservoir through manipulation of drawdown 
rates. A public health officer should discuss dam 
discharge and filling rates with the engineering staff 
to determine if rates could be modified to eliminate 

habitat of mosquitos and snails. 
Health components should be built into every 
devlompoet propsd fo ub Valley 
development project proposedfor Jubba Valley. 
These components should be in agreement with 
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requirements of the regional health plan recom-
mended above, 

It is not difficult to append health components to 
development projects. Safe water supplies can easi-
ly be added to agricultural projects and without 
majorexpense. Small health posts can also be added 
to project administrative units to service staff and 
project neighbors as a part of a regional primary
health care program. For instance, it would be dif-
ficult for the Ministry of Health to establish a health 
post in Jilib District, but two agicultural projects 
already have posts that are used only for project
personnel. These posts can be enlarged and better 
staffed to handle nonproject populations without a 
proportional increase in cost. 

Development projects have access to loreign ex-
change for purchase of medical equipment and 
medicines. The MoH does not have this same access 
and is dependent on various donors to supply medi-
cal supplies. If health components are attached to, 
and financed by development projects, health con-
ditions in Jubba Valley will improve at a faster rate 
than if left solely to MoH budgets. 
The government should initiateorsupporta health 
education program on causes and treatment of 
anemiaaimedprimarilyatpregnantwomen. 

Common forms of female circumcision result in 
reduced flexibility in the birth canal in adult women. 
As a result, women often restrict food intake during 
pregnancy to limit fetal weight gain. The dieting 
normally results in anemia which becomes progres-
sively more severe during the course of pregnancy 
which endangers the life of mother and infant, 
Often, results of this practice are exacerbated by 
helminth infections which also contribute to mal-
nutrition and anemia. 

Ahealth education program, perhaps conducted by 
SWDO, will point out dangers of anemia and pro-
vide alternate means of controlling fetal weight
which wiil not cause anemia. 

8. Resettlement 
GSDR should not attempt to resettle the dislocated 
populationin less thanfour resettlementsites, 

The resettlement population is over 13,000 in-
dividuals and it is unlikely that there is one site in 
Jubba Valley which will provide this many people 
with adequate farmland for agricultural self-suf-
ficiency. While the valley is not densely populated, 
most of the better farmland has been occupied for 

decades, ifnot centuries. Existing irrigation projects 
do not have adequate space to accept this many 
people without severe problems. 
The resettlement population is not accustomed to 
living inlargesettlementsand would havedifficulty 
in adjusting to urban or large project styles of life. 
Inaddition, there are several culturally distinctcom­
ponents within the resettlement population who are 
sufficiently different to warrant separate settle­
ments to reduce potential tensions between groups.
It is recommendedthat the resettlementpopulation 

in severalsites off to 1 0 ha insizewith 
technical i ial assistance for developing 
small-group irrigation systems. 

be alaced 


JESS socioeconomic studies support expansion of 
small-group irrigation systems. JESS also recom­
mends multiple site locations for the resettlement 
population. The two recommendations are com­
bined in this single recommendation which supports 
both positions. 
On-the-spotlandregistrationshouldbe an integral 
partof the resettlementprocess. 

The resettlement population should not have con­
tinuing fears about security of tenure in their new 
locations. As settlers receive the boundaries of their 
plot, they should have an automatic application for 
leasehold. Conditions of the lease may remain as is 
in the Land Law in that it may not be sold or traded 
and the land must be used for agriculture within two 
years. 
Resettlement planners should arrange visits by 
community leaders,including women, of the reset­
tlement populationto.. :es selectedfor relocation. 
At the same time, meetings should be arranged 
between these leadersand leadersof the host com­
munitiesto discussproblemsofimutualconcernwith 
andwithout resettlementplanningofficials. 
Many large resettlement ventures have been limited 
successes or failures because of a lack of participa­
tion of the people being moved. Often resettled 
populations are merely trucked to new lands where 
housing may or may not exist and partial land clear­
ing has taken place. Ifcommunity leaders, including 
women who do most of the community work, are 
invited to participate in planning and to visit new 
sites, a more efficient and effective resettlement 
process will result. It is likely that community par­
ticipation will lessen resettlement expense as funds 
will be spent more judiciously. 
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It is also important that resettlement leaders meet 
with host community leaders to head off many 
future problems. Host communities are often en-
vious of attention lavished on new settlers as they 
may not appreciate the trauma of forced relocatiri. 
Property disputes and other social indicators of 
friction commonly develop between new settlers 
and long-time residents. Some of these disputes can 
be resolved before they become serious if leaders of 
each group have ample opportunity to air ideas andgrievances in joint meetings. 
rieadioule mretidgse aBDPRadio should be more widely used as a means to 

encouragecomnunityparticipationin resettlement 
andotherdevelopment activities, 

Newspapers and printed notices are not effective 
means of communication in Jubba Valley. Printed 
material does not circulate freely among rural vil-
lages and if it did, most people would be unable to 
read the contents. Literacy in Jubba Valley is suffi-ciently low to wanant other forms of public com-
munication 

Radios are relatively common, even with pastoral 
groups. People listen to the radio in social gather-
ings as well as for solitary enjoyment. Due to its 
popularity, radio is the best means of urging people 
to participate in development decision-making. Be-
cause of their remote location, radio may be the only 
effective way to communicate with people in the 
inundation zone. 

9. Baardheere Dam Project 
BDP should make immediate arrangement with 
consoulngengeeroinmeasrement wthconsultingengineersto beginmeasurementsoftotalsediments transportedinto the reservoirzone, 

There are no long-term and systematic measure-
ments of suspended solids in Jubba River and there 
are no data on bed load contributions to sediments, 
These data are important in forecasting reservoir 
life and magnitude of delta formation near Luuq. 
BDP should begin these measurements as soon as 
possible. 

It is recommended that the environmental and 
socisoecoomended th unitwithinMNPJlD besocioeconomicmonitoringunit Thi mnitorunderthe directsupervisionofBDP. This monitor-
ingunit should continueto operate withinBDPafter 
dan operationsbegin 

Monitoring units are more likely to be effective if 
they are located in operating agencies, not direct-
line ministries. Operating agencies are normally 
staffed with technical personnel, more receptive to 

scientifically valid information. These non-mini­
sterial agencies are also less susceptible o political 
pressures, thereby creating a more efficient 
monitoring unit. 
While organizations have not become firmly estab­
lished for building Baardheere Dam, it is likely that 
BDP will add more technical staff and should take 
the w il for n enro ul and 
the responsibility for an environmental and 
socioeconomic monitoring unit which is purelytechnical in operation. 

should develop a simple remote sensing pro­g a tlzn ei lvd oi a i g a a to h 
gram utilizingaerialvideo imaging as apartofthe 
environmentalandsocioeconomicmonitoring unit. 
Aerial video imaging is less expensive and would 
be more responsive to the needs of BDP than other 
forms of remote sensing. The technology is rapidly 
emerging as new applications are attempted. Even 
without new gains in technology, aerial video canadequately meet the needs of a sophisticated en­
vironmental and socioeconomic monitoring pro­

gram for Baardheere Dam and Reservoir 
operations. BDP should seek assistance from the 
Remote Sensing Centre in Nairobi in establishing 
this program and for technician training. 
BDP should use aerial video imaging to monitor for 
waterweed proliferation on the reservoir. 

Because of reservoir morphometry and prevailing 
winds, Baardheere Reservoir is not likely tr ex­
perience extensive problems with waterweed 
growth, in spite of adequate nutrients. However, this 
forecast may be in error and BDP should monitorfor waterweed buildup which can be correctedbefore proliferation gets out of hand. Semiannual 

aerial videos will show points where waterweed has 
started and if it is likely to become a serious 
nuisance. 
BDP should monitor for hydrogen sulphide and 
methane buildup near the dam during early years 
ofoperation. 

As a precaution in protecting people and machinery, 
BDP should monitor for hydrogen sulphide andmethane during early operation. Hydrogen sulphidecncroemtlprsadmtaecnapyit
can con-ode metal parts and methane can asphyxiate
dam personnel or produce explosions. Both gases
result from anaerobic decomposition of vegetation 

left in the reservoir. If clearing is effective, dangers 
of gas buildup are reduced, but not eliminated. The 
dangers decrease as the reservoir matures and 
vegetation decomposes. 
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VI. ENVIRONMENTAL AND SOCIOECONOMIC MONITORING
 

Ina predevelopment setting, Jubba Valley exhibits 
certain environmental conditions that are the result 
of existing biophysical and agro-ecological 
phenomena. Superimposed on these conditions isa 
human population with its varying socioeconomic 
characteristics of demography, vocation, and land 
and resource utilization. JESS has conducted a 
series of baseline .,udies that were designed to 
document environ,- iital and socioeconomic con-
ditions before construction of the Baardheere Dam 
and subsequent development of Jubba Valley. 
These studies were implemented to predict what 
impacts-negative and positive-will or could 
occurasaresultofdamconstructionandsubsequent 
valley development.
With the publication of JESS Final Report, pertinent 

information and recom~nendations are conveyed to 
those responsible for the Baardheere Dam Project 
and Jubba Valley development in an effort to 
mitigate especially negative impacts that could irre-
versibly affect the area's human or ecological 
resources. Still, JESS could only estimate these 
impacts based on information gathered during its 
baseline studies. The actual detection, documenta-
tion, and resolution of problems and impacts as-
sociated with dam construction and valley
development can only occur through a continuous 
monitoring program. Changes in the existing 
(predevelopment) situation should be monitored 
using JESS and other relevant research as a 
baseline. In theory, monitoring would be con-
tinuous over the medium- to long-term, even though 
certain follow-up research or sampling may be pe-
riodic. Depending on the monitoring parameters
selected, changes in current environmental and 
socioeconomic conditions in Jubba Valley could be 
qualified or quantified, giving MNPJVD "hard" 
data to use in making decisions that will affect the 
environmentally sound and socioeconomically effi-
cient operazion of Baardheere Dam and develop-
ment of Jubba Valley. 

JESS conducted environmental and socioeconomic 
baseline studies in Jubba Valley over a three-year 
period. The meaning of baseline in this case is: "a 
set of critical observations or data used for com­
parisons or a control" (Webster's Ninth New Col-
legiate Dictionary 1988). What must follow, bydefinition, are additional sets of observations which 

will be compared with results of the JESS studies in 
order to detect environmental and socioeconomic 
changes as they occur, in time to take advantage of 
evolving beneficial changes or to perceive and 
mitigate negative effects. Environmental and 
socioeconomic monitoring can be designed to be 
complex or simple, costly or inexpensive, depend­
ing on the number and kind of variables measured 
and the degree of precision required. Generally,
monitoring for development planning does not re­
quire measuring a large number of variables or a 
high degree of precision because planning agencies 
cannot afford the high recurring cost associated 
with data collection and analysis. For instance, it 
would not be possible for GSDR to completely
repeat JESS studies on a regular cycle because of 

high costs. In preplring this proposed monitoring 
program, an effort was made to select a limited 
number of variables which are considered the most 
vital indicators of environmental and socio­
economic change. 
This proposed monitoring program is based on the 
assumption that there will be a designated govem­
ment unit charged specifically with environmental 
and socioeconomic monitoring of Jubba Valley 
development. MNPJVD has created an environ­
mental and socioeconomic monitoring unit 
(ESMU) within the ministry for this purpose and 
staffing has begun. At present, MNPJVD is the 
logical organization to begin staffing and training 
for ESMU. If Baardheere Dam Project is charged
with administration of construction and dam opera­
tion, ESMU should be transferred to that organiza­
tion. 

Monitoring units are more successful if they are not 
involved directly with political agencies, such as
line ministries. To be effective, monitoring must be 
constant and should not vary activities in accord­
ance with political pressures or variable budgets. 
The monitoring unit should be established within 
the eventual power authority which derives budgets
from sale of power, and is normally outside 
governmental budgeting decisions. 
Power authoi es are usually composed of tech­

nocrats with hydropower expeience and scientific 
training. As technical staff, they are appreciative oftechnical information generated by a monitoring
unit and are more likely than politicians to utilize 
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this information for decision making. For these 
reasons, it is recommended that an environmental 
and socioeconomic monitoring unit be incorporated 
into Baardheere Dam Project before and after dam 
operation. In the following sections, JESS suggests 
a series of monitoring themes and methods deemed 
appropriate for GSDR. 

A. Remote Sensing as a Monitoring Medium 

Monitoring experience in every country has 
demonstrated the cost-effectiveness of remote sens-
ing techniques (basically satellite imagery and 
aerial photography). Recent computer applications 
in geographic data management has further ac-
celerated the utility of remote sensing in resource 
planning and management. At present, many tech-
niques are too sophisticated and expensive to be 
endorsed for developing countries. As computer 
equipment becomes more available and less expen-
sive, the geographic information syst.cms (GIS) will 
be more appropriate for monitoring and planning in 
developing countries. However, 'dom dictates 
that new data bases be created which can ultimately 
be used in geographically referenced data manage-
ment systems. 

Important environmental and socioeconomic vari-
ables for Jubba Valley monitoring are not easily 
measured by satellite imagery. Satellite imagery is 
not perceived as a valuable planning tool in Somalia 
by GSDR or donors/lenders. For instance, USAID 
funded an expensive land-use study ofJubba Valley 
using 1978 LANDSAT images. Maps and images
from this study were little used due to limitations ofscale and applicability of map themes. 

Stereo aerial photography has been widely used in 
Somalia for numerous agricultural and range
projects. Cost of this photography is high and in-
creasing in price. During JESS, stereo coverage of 
a four-kilometer strip at 1:10,000 scale centering on 
Jubba River cost approximately U.S. $30,000 with 
additional costs for photointerpretation. These 
photos are valuable for planning, but costs for new 
monitoring sets are high. 

There is a time lag between planning and complet-
ing stereo aerial photography. For example, it took 
twojiilaal seasons to photograph all ofJubba Valley 
at 1:30,000 scale in 1983 and 1984 with a commen-
surate delay in obtaining a complete set of 
photographs. These photographs have been ex-
tremely valuable in providing a map base and 

photographic baseline for environmental and 
socioeconomic variables. 
An emerging remote-sensing technology utilizing 
video cameras holds great promise for application 
in Jubba Valley. Video cameras and tapes are rela­
tively inexpensive and tapes can be edited or used 
several times if the images are not worth keeping. 

The cameras can be attached to fixed wing ?ircraft 
with simple metal work. Images can be viewed with 
a video monitor within the aircraft whle they are 
being recorded. Pilot/observers may make verbal 
records on the tapes to help in precisely defining 
location of the aircraft during image recording or to 
add valuable commentary to the visual record. 
Tapes can L viewed athigherscanning rates imme­
diately after recording to determine image sharp­
ness and to locate missing orpoor quality segments. 
If imagery is missing or of poor quality, the pilot 
can repeat the necessary segments immediately.
Video provides an instant feedback medium for 
rapid appraisal and analysis. 
Standard video cameras may be purchased for less 
than U. S. $2,000, video cassette player/recorders 
(VCR) and high-quality television sets sell forunder 
U.S. $500 each. It is recommended that nonstandard 
video cameras be purchased-these with a shut­
tered (stop-frame) capability to produce single
frame images atan approximate cost of U.3. $5,000. 
A small inexpensive black and white monitor 
should be added for on board review during record­
ing. 
With shutter capability on the video and pause con­
trol on the VCR, 35 mm,rlo h m 70 mm, and polaroidC,3 0madplri 
cameras can be attached to a color monitor to 
photograph selected images on the aerial tapes. 
These images can be used for maki;g approximate 
measurements of structures or land uses in the 
photograph or to draw rough ;:aps. It is not possible 
to expect precision ofscale or mapping utility from 
video that is present in still aerial photography, but 
detection of change using selected environmental 
and socioeconomic parameters and follow-up 
decision making does not normally require that 
degree of precision in photo interpretation. 
Other advantages include storage of thousands of 
potential single images on one small tape which can 
be duplicated at very low cost. Complete sets of 
images (tapes) can be copied and sent to remote 
sensing laboratories or to experts for interpretation 
at little cost. Tapes can be stored for decades, form­
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ing an extremely valuable archival record for future 
studies. These archive tap.s are small and can be 
stored safely in any reasonably clean and dry room. 

Color images -:an be presented at meetings in a 
television media that most people know and enjoy, 
Images can be presented at the normal or higher 
spexd for review, or at slow or pause speed if 
viewers wish to inspect images in more detail. If 
more detailed inspections are required, a polaroid 
camera could be used to ph )tograph the image from 
the monitor for immediate interpretation. 

Aerial video photography is an excellent develop-
ment planning tool as it permits incredible 
flexibility. Pilots and observers can change scale 
instantly by simply shutting off the camera and 
changing altitude or lenses. Areas of interest can be 
recorded at larger scale at any time in a monitoring 
run 3~y lowering aircraft alLitude. Resolution is ex-
cellent, permitting identifi ation of types of live-
stock, crops, dwellings, new clearings, or wildlife 
movements, all as part of a peimanent record, 

Monitoring in Ju" ba Valley will require more than 
remote sensing to be effective. Remote sensing is 
cost-effective in directing ground studies that are 
necessary to collect planning information, but it 
cannot permit dctailed investigation of ground 
work. ThroLgh remote sensing, a monitoring team 
can learn whr- change is most apparent and rapid
in Jubba Valley or where critical resountes are being
used unwisely. F'eldwork can be directed at these 
sites for more precise environmental and 
socioecononiic measurements. It is recomiended 
that environmental and socioeconomic monitoring
in Jubba Valley be built upon and integrated with 
an rerial video remote-sensing program, 

B. En'vircnmentai Mor itoring 

1.Rainfall 
Rr'"nfall is the most important variable in determin-
ing ecosystem processes i-I semiarid aress, yet 
Jubba Valley records have poor coveage and are 
unreliable. Isohyetal maps, assumed to be true 
measures of rminfall in most development studies, 
are based mcre on vegetation patterns from aerial 
photography than on recordings from rain gauges. 
JESS recommends tha. the Food Early Warning 
System (FEWS) of MoA be chrrged with estab-
lishing a net vork of rain gauges throughout Jubba 
Valley.,pesired coverage would be one gauge per 
51) km', or a total of 60 gauges. Gauges should be 

set at government project headquarters, administra­
tive centers, forest nurseries, health posts, police 
stations, and local employees trained for more reli­
able record keeping. Agents frrom FEWS should 
visit each recording site once a month to collect and 
review data. Copies of rainfall data sets should 
routinely be forwarded to MNPJVD for distribution 
to other govern nent organizations working in 
Jubba Valley. 
Somalia should also seek to participate in AR-
TEMIS (Africa Real Time Environmental Monitor­
ing using Imaging Satellites) for precipita tion 
monitoring. This FAO program uses cloud cover, 
cloud cov.rduration, and cloud-top temperatures to 
estimate rainfall over Africa. Data from this pro­
gram are telemetered to the Regional Remote Sens­
ing Ce-ntre in Nairobi and could be dissem:nated to 
Somalia as a member supporting nation. 
2. Water Quality 
It is assumed that the government will continue to 
monitor water quality at Mareerey. It i also recom­
mended Lhat similar parameters be monitored at 
otier points on Jubba River. At a minimum, anothcr 
station should be added at Mogambo Irrigation 
Project, primarily to monitor salinity. If funds 
allow, stations should be added at Baardheere town 
or dam site and at Luuq, in tLhat order of priority. 
Measured pararmeters need not be extensive or re­
quire expcn.ive equipment. Measurements should 
be taken on air and water temperature, pH, EC25 
and turbidity (&cchi Disk). If funds allow, meas­
urements of svspended solids, dissolved oxygen,
phosphates, and nitrates should be added to the 
monitoring program. Measurements of hydrogen
sulfide and methane should be made at the dam forcorrosion control and possible explosive buildup of 
methane gas. At the Luuq and Baardheere stations, 
sedime.ntation rates should be monitored before and 
after dam construction. 
3. Vegetation 
Vegetation vill change in Jubba Valley and with 
JESS baseline studies, remote sensing ad ground 

studies e monitoring It iroin­
studies can th used for monitoring. Itisrecom­
mended that the monitoring unit re-photograph and 
analyze JESS vegetation monitoring sites at five­
year intervals between June and August. This 
photography can be done with shuttered video 
cameras. It is important that GDSR develop a 
capacity to do vegetation analysis from aerial 
photography, either in NP.A or a special Jubba 
Valley monitoring unit. 

81 



JESS collected detailed 1regetation data on 90 plots 
throughout Jubba Valley. These plots have been 
permanently marked for easy relocation. Future 
ground studies of these plots would provide an 
excellent means of determining changes in 
floodplain and nonfloodplain plant communities as 
a result of Baardheere Dam and other land-use 
changes. These changes would have development 
significance, but are more important in an environ-
mental science perspective. For this reason, JESS 
does not recommend that studies at these plots be a 
part of a monitoring program, basically due to cost. 
but it is recommended that government encourage 
botanical studies on these plots by interested inter-
national environmental organizations. 

The rate and type of vegetation growth in the reser-
voir drawdown zone is an important element in a 
monitoring program. Vegetation in this area could 
be easily monitored with aerial video using images 
from randomly-selected sites and comparing these 
with imagery from similarly seleoted sites over 
time, as well as aerial pnotographs taken during 
JESS. Further, smaller-scale images over a larger 
area could show overall extension and abundance 
of drawdown vegetation. A limited amount of 
giound-checking studies could provide more detail 
ott community composition, rates of growth, and 
above-ground biomass production. During ground 
studies, soil cores could be taken to determine the 
amount of sedimentation occurring in the draw-
down zone. 

It is essential that dam operators monitor growth of 
aquatic weeds in the reservoir. This task can easily 
be accomplished as a corollary to vegetation 
monitoring in the drawdown zone. Video coverage 
of the entire reservoir can be compared to previous 
years to determine if aquatic weeds are increasing. 
Aquatic weed foci will te apparent from video tapes 
and weed control progams can be developed for 
these specific sites. 

Vegetation of conservation areas, such as Shoonto 
and Barako Madow can be monitored with aerial 
video photography. Images of the entire conserva­
don area should be pnotographed from the video 
monitor and mapped for more detailed study and 
inclusion in an archival record of these areas. Incur­
sions or 6rpmatic changes can and should be inves-
tigated by ground teams and enforcement 
personnel. 

4. Aerial Censuses 
JESS has an excellent baseline for aerial censuses 
in Jubba Valley. It is recommended that monitoring 
include complete enumerations of river features at 
two-yearintervals beginning in 1990. It is important 
that these aerial enumerations be recorded on video 
tape. Conducting aerial censuses of so many items 
requires highly skilled observers who are rare 
throughout the world. At present, one of the most 
highly experienced aerial census pilots/observers 
works in Somalia and was the principal in JESS 
remote-sensing studies. Video imaging allows more 
time for counting if tapes are played in slow motion 
or stop action as well as allowing the luxury of 
numerous reviews. Early tapes could be used to 
train Somali observers in aerial censusing and im­
agery analysis. 
In this monitoring component, censusing covers 
both environmental and socioeconomic factors. As 
is true with all aerial photography, the tapes con­
stitute an important archival record which can be 
reviewed many years in the future. 

It is recommended that JESS strip censuses at 10 
percent of the floodplain an three percent of the 
niver-dependent zone be repeated at five- and 10­
year intervals, respectively. As with river enumera­

ions, it is important a ths censuses be recordediese 
on video tape because this unique censusing ex­
perience which is now in Somalia will not be avail­
able indefiritely. Strip censuses should be 
conducted twice in the same year during late jiilaal 
and mid-xagaa. Original JESS flight lines should be 
followed as closely as possible. 

C.Socioeconomic Monitoring 
The socioeconomic monitoring program should 
focus on a few areas which are most critical to the 
valley's dcopment and the economic and social 
wl'-being of its people (Craven, Mernm an, and 
Merryman 1989). Changes in the following areas 

should be monitored by the unit: 

• range condition, livestock numbers and 
species mix; 

* agricultural land use and crop yields; 
* resource access;
 
* out-migration; and
 

- resettlement. 
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1.Health 
JESS studies indicate the potential for significant 
increase in disease, especially forwaterbome types. 
All the elements for explosive increases in malaria 
and bilharzia are present without any strong deter-
rent, such as effective health staff and facilities. 
Clearly, a health monitoring program needs to be 
established, if only to record or document the ex-
pected increases. It is recommended that any health 
monitoring be performed by the most able unit in 
Somalia and the only agency mandated to deal with 
health, which is currently, the Ministry of Health. 

It would be unwise to expect a monitoring unit to 
acquire equipment and medical staff to conduct

equipment andmi staffvctoruiseasesurveyswhn
vectorordise surveys when equipment and staff 
are already present inMo and well-trained bys.
WHO. II.is unlikely that WHO would agree to train 
a second set of medical professionals and tech-
nicians in Somalia. It is also doubtful that WHO 
would be willing to supply a monitoring unit with 
medicines to treat diseases as they do with MoH. 

It is recommended that a Jubba Valley monitoring 
unit work closey with MoH tams to coordinate 

work anltoseto auMoHMollsofof aodqateadequatesurveysurvey work and assure 
vehicles, fuel, and field pay to complete the required 
tasks. By controlling payment and allotment of 
vehicles and fue' the monitoring unit could be 
assured of receiving data sets and cooperation of 
ministry personnel. 

Specific health monitoring parameters and 
schedules are omitted here but can be found 
Volues11,art oitte JESS ba Reo. ofoinVolume II, Part I of JESS Final Report. Profes-

sionals in MoH and the Faculty of Medicine are well 
aware of what constitutes effective monitoring for 
bilharzia and malaria, both in terms of disease and 
vector surveys. There is no question that i 4oH and 
the Faculty of Medicine are capable of designing 
effective health monitoring programs for Jubba 
Valley. Resources should be provided for these 
programs by the monitoring unit and Somali exper-
tise should be used. 

2. Nutrition 
UNICEF has been making heignt/weight measure-
ments of children in lower Jubba Valley for the past 
few years. Children are most likely to show first 
signs of community malnutrition and are used as 
indicators for the group as a whole. Similar surveys 
are needed in Middle Jubba and Gedo Region. The 
monitoring unit should coordinate surveys, by 
UNICEF and/orthe Refugee Health Unit which also 

has personnel trained in nutrition and anemia test­
ing. It would be unwise to duplicate these ex­
perienced people in another agency, so it is not 
recommended that the monitoring unit develop a 
capacity to actually conduct field nutrition studies. 
Amore useful role of the monitoring unit would be 
to coordinate studies in different Jubba Valley 
regions and handle field logistics for participating 
agencies, such as providing vehicles, fuel, and field 
pay. The monitoring unit would perform a valuable 
service if it were able to secure and administer 
funding for these surveys from donors. These sur­
veys are relatively inexpensive, if vehicles are al­
ready available. Equipment is limited to height 
boards, scales and hemoglobin spectrophotometers
which cost approximately U.S. $600 and will last 

3. Range Condition, 
Livestock Numbers, and Species Mix 

Range and li"'stock can be monitored with aerial 
video imaging. These conditions are most critical 
during jiilaal and early monitoring efforts should 
focus on this season. Images taken in strips in graz­
ing areas at very low altitude will provide an ade­quate record of range condition. Ground-truthing 
will be necessary to determine grass and forb 
species at selected sites. 

Annual jiilaal flights and imaging over floodplain 
grazing areas will provide a reference index for 

livestock numbers and species mix. Tapes can be 
played slowly or action stopped to determine 
species types. These annual counts will provide arelative, rather than specific, number of livestock 
present in the valley, but this index will be valuable 
pre t i a kin.
 

in project decision making. 

Censusing the entire valley for livestock numbers 
can be done every five years using strip censusing 
methods similar to those employed by JESS. Total 
census data will give the annual index counts a 
means to extrapolate in noncensus years and further 
verity index validity. 

4. Agricultural Land Use 
The ESMU can monitor agricultural land-use chan­
ges by reviewing aerial video tapes either by total 
review or selecting random tape segments for map­
ping or area calculation. Rough maps can be 
prepared from video tapes showing field patterns 
for different valley sections. It would be unwise to 
attempt crop mapping of the entire valley with the 
limited time and personnel likely to be available to 
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the ESMU. It will be more effective to select target 
study areas of "hot spots" of development, such as 
areas where new fields are being cleared at rapid 
rates. 

Video imaging has sufficient resolution when taken 
at low altitude to identify crop types. Yearly or 
seasonal records or maps will show changes in 
cropping patterns, changes in ownership, and chan-
ges in plot size, once interpreters learn key points 
for observation, 

Data could be enhanced through random field 
checking with measurements of crop yields offields 
which have been photographed. In time, video in-
terpreters will be able to estimate crop yields direct-
ly from video images. Video tapes should be saved 
for a video archive of Jubba Valley agriculture. 
Tape; from one year and one location can be coin- 
pared with the same or different location of earlier 
yeam. Aerial video imaging is a powerful tool for 
socioeconomic analysis of agricultural or farming 
systems analyses. 

5. Resource Access 
Resource access monitoring will be accomplished 
by ground teams. First, teams will evaluate land 
registration applications at regional offices. Teams 
will visit two or three villages where registration is 
occurring at higher rates to interview households. 
The team will seek information on land los~es due 
to registration irregulaiities or other losses of 
resu -ce use. 

It should be kept in mind that video cameras used 
for aerial imaging can also be used to record ac-
tivities on the ground or to be used as teaching tools 
at village levels. MNPJVD has a supply of inverters 
which allows television sets to be run off vehicle 
batteries in rural villages. 

6. Out-migration 
Whi'e conducting other monitoring activities, the 
ESMU ground teams will collect information on 
out-migration in each village that is visited during 
the year. The out-migration data will be compared 
with JESS baseline data to determine if changes in 
rates are occurring. The out-migration is likely to be 
correlated with loss of resource access and can 
indicate to ESMU teams where resource loss may 
be occurring. 

7. Resettlement 
It is important that the resettlement population be 
monitored for at leastone decade. These households 

will require interview teams as well as land-use 
surveillance through remote sensing. Because of 
this need for ground verification in resettlement 
villages, there is opportunity to train ESMU staff in 
ground-truthing for remotz sensing. In effect, reset­
tlement villages will be the ESMU's teaching 
laboratory where techniques will be learned that can 
be applied throughout the valley. 

Since over one hundred of these households were 
interviewed by JESS, it is recommended that at least 
half be interviewed rnce again in five years using a 
limited set of parameters from the SEBS question­
naire to determine the extent of changes in their 
economic and social status. 

D. Commentary 
The proposed monitoring program is technically 
feasible, affordable and can be highly effec:ive. It 
is not possible to provide all the information needed 
to make perfect development decisions because of 
inherent limitations of costs, logistics, and human 
resources in such monitoring programs. The 
proposed .ystem was designed in the context of the 
limitations in Somalia and Jubba Valley and should 
work effectively inthat setting. 

At the same time, there is full recognition that it is 
improbable that such a monitoring system will be 
employed in the near future. Since the entire system 
rests on a -video imaging base, if that part does not 
occur, there is no system. It is recommended and 
urged that MNPJVD or BDP take immediate steps 

onto develop a remote-snsing capability based 
aerial video imaging. 
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Summary Table 

JESS Recommendationsfor Enhancement
 
of PositiveEffects andAvoidance or Mitigation


of NegativeEffects of ProposedBaardheereDam andJubba Valley Development.
 

Aspects of Environmental Concern 
Hydrology, Sedimentation and Water Quality 
An effective "Jubba Water Use Authority" is ur-
gently needed and should continue to operate 
during and after construction. The Authority 
should immediately commission a study to 
produce a water-use master plan, which would 
serve as its terms of reference. 

During the initial years of operation, BDP should 
experiment with controlled flood releases torm 
Baardheere Dam to enable valley farmers to con-
tinue with dhesheeg and flood-recession agricul-
ture. Since power demand will not equal full 
generating capacity initially, experimental con-
trolled floods will not result ineconomic penalties 
for lost power generation, 

Development of alternative management 
strategies forthe regulationof the reservoirshould 
be based on a reliable forecast model for stream-
flow inputs. Design and planning should be based 
on the hydrologic data set prepared by AHT. 

Regulation of river flow should allow a base flow 
of 20-90 cumecs at the ocean during the jiilaal dry 
season to sustain freshwater recharge of the 
riverine aquifer and avoid the annual episodes of 
saltwater intrusion to wells along the river and the 
Kismaayo water system intakes, 

In mixing concrete for dam construction, river 
water should not be used when it has high con­
centrations of sulfates and suspended solids, and a 
special cement should be used to avoid the danger 
of spalling in the concrete, 

Additional meteorological and groundwater 
studies of the Bale-Ogaden area should be carried 
out to improve on ba"elines, and the study area 
should be expanded to the adjacent Shabeelle 
Basin in order to improve capacity for predicting 
inflows to both Somali rivers. BDP should also 
make immediate arrangements with consulting en-
gineers to begin lower-term measurementsof total 
sediments transported into the reservoir zone. 

Monitoring.Astudy should be conducted to deter­
mine annual volume of sediment transported into 
the reservoir during at least one flood season. 

Salinity of irrigation drainage waters should be 
monitored annually to determine if any of the 
major projects are returning excessively salty 
water to the river, to the detriment of downstream 
users. 

Salinity of the water being discharged at the dam 
should be monitored daily by the dam operations 
group, to detect saline density currents or other 
conditions which might result in harmful con­
centrations of salt reaching the turbines or being 
released downstream. 
It is assumed that the government will continue to 
monitor water quality at Mareerey. It is also 

recommended that similar parameters be 
monitored at other points on Jubba River. At a 
minimum, another station should be added at 
Mogambo Irrigation Project, primarily to monitor 
salinity. If funds allow, stations should be added 
at Baardheere town or dam site and Luuq, in that 
order of priority. 

GSDR should promulgate national water-use 
legislation which will allow government to control 
river or reservoir off-take, and establish equitable 
allocations of water between large projects and
smallholders and between geographic regions of 
salera 

BDP should monitor for hydrogen sulphide and 
methane buildup near the dam during early years 
of operation, as a precaution in protecting people 
and machinery. 

Limnology 
Limnological sampling should be repeated during 
the low-flow months of January through March, 
when maximum development of microflora, mac­
rophytes, micro fuana, and benthic organisms can 
be expected to occur in the Jubba River. The JESS 
study was carried out after a major flood and 
during high water flow. 
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Monitoring.The GSDR should establish a fully 
equipped laboratory for limnological and water 
quality studies. The training of local limnologists 
is absolutely essential for successful management 
of the reservoir. Once other reservoir is formed, it 
is recommended that seasonal monitoring of 
phytoplankton growth be carried out. This 
monitoring should include measurements of 
primary production, phytoplankton biomass, and 
species composition. It is also recommended that 
zooplankton and benthic community production, 
biomass and species composition uc determined 
regularly, as well as measurements of primary 
production, standing crop cover and species com-
position of aquatic macrophytes. Post-impound-
ment surveys should be conducted regularly to 
locate new growths of aquatic weeds, particularly 
the exotic species, which could pose problems in 

Fisheries 
MNPJVD should provide fisheries administrative 
training to one of the present staff members, ena- 
bling logical interactions with associated govern-
ment ministries (MFMR) for planning of fisheries 
development and management in the Jubba Val-
ley. MNPJVD and MRMR should develop a 
cooperative infrastructure for fisheries develop-
ment and management in the Jubba River. 

GSDR should not commit national financial or 
technical resources to aquaculture projects in 
Jubba Valley because it is capital intensive and 
requires technology which is not available in 
Somalia. Development of aquaculture should be 
left to private enterprise if it is to be economically 
feasible. 

Development and extension programs should in-
clude encouragement of fish consumption by local 
villagers, development of local and international 
freshwater fish markets, and creation of com-
munity fishing centers that could provide low-cost 
fishing gear on a revolving credit basis and would 
disseminate information on fishing techniques and 
fish preparation. 
'Me use of fish for malaria control and control of 

aquatic vegetation would require limitationson the 
chemicals which would be used in agricultural and 
health programs. Strict control on mixing and 
spraying operations would also be required to 
protect fish in drains and other waterbodies. These 

controls should be developed as part of an in­
tegrated pest management program.
 
Monitoring.Ongoing fishery assessment surveys
 
and short-term fisheries development programs w/
 
extension activities should be developed to enable
 
predictions of maximum sustainable yield.
 

The fish, prawns, and lobsters processed in Kis­
maayo should be monitored for biocides by the
 
Ministry of Health, using facilities of the Faculty
 
of Chemistry at the National University. If sig­
nificant concentrations are found, the use of such
 
chemicals in agricultural projects should be
 
reduced.
 
Vegetational Changes,
 
Forestry and Biological Diversity
 
GSDR should establish a strong community
 
forestry program in,Jubba Valley which would
 
include improved nurseries and extension 
 ser­
vices. 
it is recommended that the forestry component 
remain the responsibility of NRA, and be coor­
dinated with NNPJVD or a project director as 
appropriate, and that NRA should be strengthened 
to carry out this component. 

In the district of Luuq, major efforts should con­
tinue to be taken to encourage all landowners and 
householders to plant trees to contribute to their 
own local needs for wood and other products. 

Tree planting should be promoted in all districts, 
and nurseries and extension activities should be 
improved throughout the valley. 
Cutting of fuelwood and poles for sale in all towns 
should be regulated sufficiently to spread cutting 
over a wide enough area to avoid deterioration. 
Measures must be taken in advance to ensure that 
fuelwood is transported to key locations, par­
ticUarly in towns which will expand rapidly 
during or after dam construction. 

In refugee camps, the responsible authorities 
should take action to ensure provision of fuel just 
as they now provide for some other basic neces­sities, such as food and water, so as to avoiJ 
pressure on surrounding wooay vegetation. 

Barako Madow and Shoonto Forests should be 
protected immediately and efficiently ad­
ministered as Forest Reserves under compen-
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satorywildland provisions of loan negotiations for 
Baardheere Dam. 

Shabeelle drainage wetlands should be protected 
from further clearing or drainage. These valuable 
wetlands should be protected under compensatory 
wildland provisions in loan agreements for 
Baardheere Dam. 

GSDR, with assistance from intemational conser-
vation organizations, should attempt to locate and 
transplant a species of sedge collected in the reser-
voir zone which Wds previously unknown to 
science. 

GSER should seek a donor who would be willing 
to find and administer a project on alternate and 
more efficient uses of energy for domestic uses in 
Jubba Valley to avoid continued over exploitation 
of fuelwood. 


All woody vegetation should be removed from the
 

proposed reservoir margin prior to inundation to 
prevent wasting wood resources that can be used 
as construction timber and fuelwood for labor 
camps. Woody vegetation should be cleared be-
tween minimum and maximum reservoir operat-
ing levels (128 and 144 masli). 

Monitoring.Amonitoring system should be estab-
lished, with the main purpose of environmental-
ecological monitoring of habitat changes and 
trends, and annual productivity of the vegetation, 

ESMU should re-photograph and analyze JESS 

vegetation monitoring sites at five-year intervals 
between June and August. This photography can 
be done with shuttered video cameras. 

Changes in land use of the floodplain should be 
monitored and incorporated into decision-making. 
Technicians and trainers should be trained to in­
terpret and apply monitoring information. 

The ESMU can monitor agricultural land-use 
changes by reviewing aerial video tapec either by 
total review or selecting random tape segments for 
mapping or area calculation. 

ESMU should select target study areas or "hot 
spots" of development, such as areas where new 
fields are being cleared at rapid ratfms. 

Wildlife 
Tsetse fly eradication efforts should be restricted 
to the Jubba and Shabeelle systems and not be 

attempted in Bushbush a-ea adjacent to the Kenya 
border, so as not to endanger resident wildlife. 

GSDR should institute a controlled harvest pro­
gram for crocodiles and consideration should be 
given to their commercial exploitation so that 
these control costs can be met from the sale of 
skins. 

Public Health and Disease Vectors 
The potential incursion of Rift Valley fever virus 
in herds around the proposed reservoir site should 
be monitored by an established virology 
laboratory, arranged through WHO. If the virus 

appears soon after the reservoir fills, a military 
quarantine should be established around the dam 
and reservoir, in combination with a vaccination 
program. This would probably be needed only for 
the first few years after the reservoir fills to 
spiliway height. 

A public health officer should be a member or 
advisor of the dam operations group to discuss 
dam discharge and filling rates with the engineer­
ing staff to determine if rates could be modified to 
eliminate breeding habitat of mosquitos and snails. 
The schedule of dam operations should be revised 
to integrate requirements for fish production, and 
control of aquatic vegetation and disease vectors. 
Encouragementof fish populations in the reservoir 
would reduce malaria risks as well as provide an 
important source of food. 

New agricultural projects should avoid the pos­
sibility of snail colonization by careful programs 
of canal cleaning and maintenance, crop rotations 
which would allow long-term drying of canals and 
fields at three- to four-month intervals, and con­
struction of extensive drainage systems. 

Each irrigation project should be required to estab­
lish and maintain a toxicity treatment unit for the 
biocides which it uses, and educate its personnel 
about the early signs of intoxication. An inter­
ministry government panel should review all im­
port licenses to control particularly dangerous 
biocides. 
River regulation through constructing the dam, 
and improving local drainage, filling depressions, 
and planting eucalyptus trees around towns and 
villages would be the most practical method of 
large-scalemalariapreventioninthe Jubba Valley. 
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TheMNPJVD should require that all new develop-

ments include these features. 

Pest conirol in sugarcane, rice, and other crops 
should be impoved by requiring new agricultural 
projects to develop integrated pest management 
strategies which utilize cultural, genetic, and 
biological methods. and minimize application of 
dangerous biocides. 

If public health programs using biocidcs are im- 
plemented in the future, the use of organophos-
phate compounds should be avoided because of 
the possible accumulation of multiple exposures 
by agricultural personnel from both agricultural 
and health programs. 

Programs eradicating tsetse fly, malaria, and bil-
harzia should be part of development programs for 
the pastoral population and their livestock. The 
reservoir area used by livestock-keepers should be 
included in a possible tsetse-eradication cam-
paign, as well as in programs for the abolition of 
malaria and bilharzia. 

A comprehensive health plan for Jubba Valley 
should be prepared to be implemented over a 25-
year time period and to include municipal water 
supplies, waste treatment facilities, and primary 
health care posts at district levels, 

healhat cre ostistictlevlsfield 

Health components should be built into every 

development project proposed for Jubba Valley. 
These components should be in agreement with 
requirements of the regional health plan recom-
mended. 

Monitoring. ESMU should oversee supplemental 
disease control operations around the dam-espe-
cially malaria control in very wet years. Funds 
should be providedto MoH to operate a disease 
control unit, stationed near he reservoir. 

Present plans should be expanded to include 
financing and planning for apublic health program 
against malaria, bilharzia, and diarrheal diseases. 

The program should be based on environmental 
public water supplies, communitymanagement, pulcwtrsplecmuiy 

education, and primary health care. 

The cost of the public health program should be 
financed as part of the construction costs of the 
dam and agricultural developments. Operation and 
maintenance of the program should be the joint 
responsibility of the local communities, the 
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development projects, the National Anti-malarial 

Service, MoH, and the MNPJVD. 

Avoidance of flooding in the lower valley for 
malaria control should be monitored when the dam 
is in operation and discharge rules should be 
developed for the dam to avoid mosquito produc­
tion in the lower valley. 
Fanoole Barrage and irrigation system should be 

monitored annually, around February, forinvasion 
by the snail which transmits intestinal bilharzia, 
Btemtihalaria ,.faifferi. Emergency assistance 
from WHO should be requested if this occurs. The 
new reservoir should also be surveyed for snails 
annually for at least the first 10 years of operation. 

The government should initiate or support a health 
education program on causes and treatment of 
anemia aimed at primarily at pregnant women. 
ESMU should coordinate surveys with UNICEF 
and/or the Refugee Health Unit which also has 
personnel trained in nutrition and anemia testing. 
It is not recommended that the monitoring unit 
develop a capacity to actually conduct field nutri­
tion studies. Rather the monitoring unit should 
coordinate studies in different Jubba Valley
regions and handle field logistics for participating 
agencies, such as providing vehicles, fuel, and 

pay. 

Aspects of Socioeconomic Concern 
In-migration and Construction Camps 

MNPJVD should develop a settlement program 
which includes planning for existing and expected 

agricultural communities. Sites should be selected 
on the basis of their suitability for agricultural 
activities and minimal exposure to water-as­
sociated diseases. Community water supplies 
should be developed as the keynotes to determine 
the location and size of these communities. The 
plan and organization of the community and its 
public facilities should reflect the need to protect 
health at maximum efficiency and low cost. The 
communities should be assisted in organizingprimary health care systems. 

Special provisions should be made for fuel and 
pole supplies for construction camps, so that cut­
ting does not occur in the usual collection areas of 
towns and villages, and does not cause environ­
mental deterioration. 



For the construction camps near the dam, a water 
treatment system should be built which will also 
supply water to Baardheere, after sedimentation 
and filtration. The system should be constructed 
with enough capacity for the ultimate expected 
population of Baardheere. 

The construction camps should be supplied with a 
health unit which has responsibility for drainage 
and sanitation, health education, medical screen- 
ing, and treatment of personnel. They should also 
have facilities, personnel, and supplies for treating 
trauma from construction accidents as wel as 
communicable diseases. 
MNPJVD should develop and manage the settle-
ment program in cooperation with local councils 
of the existing or planned population groups, and 
the Ministries of Health, Mineral and Water 
Resources, and Range and Livestock. The location 
of settlements should be carefully selected to as-
sure their suitability for the communities' agricul-
tural activities and minimize exposure to 
water-associated diseases. Community water sup-
plies should be developed at the keystor, to 
determine the location and size of these cam-
munities. 

Monitoring. While conducting other monitoring 
activities, the ESMU ground teams will collect 
information on in-migration and migration in each 
village that is visited during the year. The out­

migration data will be compared with JESS 
baseline data to determine if changes in rates are 
occurring, 

Resettlement 
Displaced persons from the inundation zone 
should be absorbed in the agricultural expanmsion 

taking place in the middle Jubba. A study should 

be required to design the most efficient way to 
encourage this absorption. Master planners should 
consider this emphasis in their present agricultural 
studies. 

It is recommended that a workable rehabilitation 
program for the Buurdhuubo refugee population 
be put into effect as soon as possible, but not later 
than 1990. 

GSDR should not attempt to resettle the dislocated 
population in less than four resettlement sites since 
this population is not accustomed to living in large 
settlements and to reduce potential tensions be­
tween culturally distinct components 

Itis recommended that the resettlement population 
be placed in several sites of 50 to 100 ha in size 
with technical and financial assistance for 
developing small-group irrigation systems. 
Rcsettlement planners should arrange visits by 
community leaders, including women, ofthe reset­

tlement population to sites selected for relocation. 
At the same time, meetings should be arranged 
between these leaders and leaders of the host com­
munitics to discuss problems of mutual concern 
with and without resettlement planning officials. 
On-the-spot land registration should be an integral 
part of the resettlement process so that the reset­
tlement population does not have continuing fears. 
about security of tenure in their new locations. 
Radio should be more widely used as a means to 

encourage community participation in resettle­
ment and other development activities. 

Monitoring. The resettlement population should 
be monitored for at least one decade. These 
households will require interview teams as well as 
land-use surveillance through remote sensing. 
Since over one hundred of these househoids were 
interviewed by JESS, it is recommended that at 
least half be interviewed once again in five years 
using a limited set of parameters from the SEBS 
questionnaire to determine the extent of changes
in their economic and social status. 

Farming Systems 
Potential of the reservoir drawdown zone as a 
productive area for agriculture or livestock 

production should be assessed and incorporated 
into land-use planning and dam operating 
schedules. This should include a set of measureswhich will maximize the development of usable 

vegetation biomass on the reservoir drawdown 

zone. 
Agriculture should be expanded gradually by em­
phasizing development of existing smalholder 
systems such as dhesheegs and farming coopera­
tives, rather than large monoculture systems, and 
by developing integrated pest management 
programs to avoid ecological and health damage 
dtue to agricultural pests, disease vectors, malnutri­
tion, and biocides. 
Aphased change from assisted dhesheeg farming 

and Faroole Barrage should be considered. 
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Stable agricultural expansion should be assured by 
avoiding salinization of soil and drainage waters 
by combining carefully designed crop rotations 
with provision of a base -river flow and with deep 
drainage systems. The salinity problems could be 
avoided by using less intensive cropping systems 
which limit the drainage return rate to about 10pretof the applied flow. 
percent ofor 

It is recommended that GSDR not attempt to im-
plement any government-managed irrigation 
projects in Jubba Valley until existing projects are 
improved and expanded to the most feasible limits 
in view of water management constraints. 

GSDR should seek means to improve fertilizer 
delivery to Jubba Valley before dam closure. Fer-
tilizers will be needed to replenish nutrients pre-
viously deposited by river flooding. 

GSDR should adapt policies to encourage small-
scale, private sector suppliers of agricultural sup-
plies in Jubba Valley support villages since 
farmers are currently unable to purchase rudimen-
tary farming inputs, such as commercial seeds, 
fertilizers, biocides, and tools. 

Agricultural development should take place in 
such a way that suitable crop residues are available 
to livestock. 

A one-sided expansion of export-oriented crops 
should be avoided. A spatial pattern of mixed 
cultivation including sufficient staple crops, e.g. 
maize, sorghum, and possibly rice, should be the 
goal to avoid loss of fodder availability for live-
stock during the dry seasons. 

The small amount of land for potential cultivation 
on the plateaus along the reservoir area should be 
developed to substitute for the loss of arable land 
on the riverbanks of the gorge area. Compensation 
of the agro-pastoralists with new agricultural land 
further south along the river in the Middle Jubba 
Region should be considered. 

Pastoralism 
In spite of the demand for freedom of movement, 
it would be advisable to seek appropriate altema-
tives for the large-scale, dry season immigration 
of camel herds from the north to the south, since 
this poses considerable ecological strain and intro-
duces many animal diseases to the southern part of 
the valley. 

A restriction on building new government and 
private wells and water catchments in the main 
grazing areas should be considered to limit further 
increases in the livestock population and resulting 
degradation of vegetation. 
Agricultural development projects designed for 
Jubba Valley should always contain components 

livestock, such as use of crop residues for feed, 
watering access, and dry-season movement. This 
should help to avoid conflicts betwccn new farm­
ing ventures and traditional land uses by mobile 
livestock herders. 
Maintenance of livestock watering-points along 

the Jubba River should be and integral part of 
floodplain development. The possibility of using 
selected dhesheegs for this purpose should be in­
vestigated. 

The possibility of diverting postdam flood waters 
into Dhesheeg Waamo should be investigated to 
maintain forage and water requirements for live­
stock in Afmadow District. 
The possibility of rehabilitating herbage yields in 
the river-dependent zone should be investigated. 

GSDRshouldseekadonorwillingtosponsorpilot 
projects for forage production in the reservoir 
drawdown zone. 

At those points along the river and reservoir 's 
shore where traditional watering of livestock is no 
longerpossible, the GSDR should construct water­
ing facilities (e.g., level river banks, troughs, and 
mechanical facilities for lifting the water). 
Principal dhesheegs traditionally used as watering 

points for livestock, and others which could be 
used, should be connected to the river by small 
canals for artificial flooding. 
Between new cultivation areas, a sufficient num­
ber of corridors of at least several hundred meters 
in width have to be kept open the facilitate live­
stock access to the rivcrbanks thereby avoiding 

conflicts between pastoralists and farmers over 
damage to crops and irrigation canals. 
A certain number of areas with good grass in the 
Jubba floodplain and coastal plain should be main­
tained as livestock fodder reserves for thle dry 
seasons and GSDR should seek donors to fund 
range improvement activities in the Southern Ran­
gelands. 
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GSDR and donors should cease drilling tubewells 
and digging watering tanks on the west side of 
Jubba River until the effects of existing engineered 
watering sites can be assessed by range e.perts. 
Since new watering sites may attract larger num-
bers of livestock which is detrimental to range 
productivity, 

At favorable places in the bays surrounding the 
reservoir, adequate watering facilities in shallow 
water should be constructed for livestock, and 
protective measures (e.g. fences' against 
crocodiles should be built. 

Monitoring. Range and livestock should be 
monitored with aerial video imaging, particularly 
during jiilaal. Images should be taken in sampling 
strips in grazing areas at very low altitude and 
ground-truthing will be necessary to determine 
grass and forb species at selected sites. Annual 
jiilaal flights and imaging over floodplain grazing 
areas will provide a reference index for livestock 
numbers and species mix. 

Censusing the entire valley for livestock numbers 
should be done every five years usir- 4strip cemsus-
ing methods similar to those empioyed by JESS. 
Total census data will give the annual index countsa means to extrapolate in noncensus years and
further verify index validity. 

Land Tenure 
Traditional use and legal claims of the mobile 
livestock-keepers to areas on the river banks and 
in the flood plain will have jo be considered in 
future development planning; in case of loss ofclaims, adequate compensation for the mobile 
livestock-keepers should be provided, 

When distributing agricultural lands along the 
middle course of the Jubba River, preferential 
consideration should be given to agropastoralisi,', 
and possibly also to pastoralists who are willing ic 
settle. 

GSDR should decentralize the land registration 
process to reduce urnecessary layers of 
bureaucracy, and ultimately to increase the num-
ber of successful applicants, 

New land registrants should be required to show 
proof that their parcel is currently unoccupied or 
show proof that fair compensation has been paid 
to present occupants. 

The Land Law sheuld be amended to allow for 
multiple-plot leases for subsistence farmers, ena­
bling them to continue to diversify risk by cultivat­
ing under different water regimes. 
The Agricultural Land Law of 1975 should be 
amended so that clearance of woody vegetation 
without crop cultivation would not be considered 

in compliance with land improvement require­
ments. Further, the law should be amended to 
Allow management for forest products as a 
legitimate land use to maintain leasehold. 
Monitoring. Resource access monitoring should 

be accomplished by ESMU ground tcams. Teams 
will evaluate land registration applications at 
regional offices then visit tow or three villages 
where registration is occurring at higher rates lo 
interview households. Theteam will seek informa­
tion on land losses due to registration irregularities 
or other losses of resource use. 
Public Services and Infrastructure 
One or two ferry crossings should be established 

across tiie dam at suitable locations to reduce the 
impact of the long barrier created by the reservoir 
between Luuq and Baardheere. 

Good all-weather roads along both banks of the 
Jubba floodplain, with two new bridges at Saakowand Jilib, are needed to develop cash cropping 
throughout the valley and a generally more intense 
and technically based agricultural system. 
MNPJVD should ensure that provisions for com­
munitv water supplies of resettlement, new settle­

water munitiments. and expanded communities, be linked 
directly with construction of the dam and develop­
ment of the valley. The design capacity for com­
munity wat er supplies should be 100 liters per 
capita, per day, to ensure reserves enough to min­
imize deaths due to diarrheal disease as well as risk 
of bilhn.rzia infections. 
Subterranean reservoirs should be created in the 

"magnet communities" by placing clay dikes 
across the beds of the ephemeral tributaries or 
"togga," thus trapping water underground and 
retaining adequate water for the time when the 
reservoir has receded. 
Community water supplies, using filtered water, 
should be established on the flat land west of 
Buurdhuubo, 2-5 km west of the maximum normal 
operation level (142 masl) of the reservoir, and at 
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.,iinilar locations on the east bank. By careful 
planning and collaboration with existing and 
po;ential residents, "magnet communities" should 
be createi at these sites to draw the expected 
settlers. It is recommended that the "magnet" sites 
be developed with access roads, electricity, wide 
streets with good drainage, and well-spaced com-
munity water taps. Domestic herd should be kept 
between the communities and the reservoir during 
the night to protect the people from malaria 
mosquitos. 

Baardheere town should be supplied with water 
from the reservoir by construct~ng a pipeline from 
the damsite to a treatment plant, with several 
distribution taps wi'iin the town and to the high 
ground east of town to encourage development 
away from the river. 

The number of bridges on the middle and lower 
river should be increased, taking into account the 
locations of traditional livestock keeper crossine 

points when planning future bridge constrrosin. 
pIt wldhben lavi t bide construction.It would be adv isab le to b uild n e vib ridg es a t Jilibc 
and Saakow, to at least partly maintain the tradi 
tional migration pattern, 

Long Term Environmental and Socioeconomic 
Monitoring Program: Administration and Methods 

It is recommended that the Environmental and 
Socioeconomic Monitoring Unit (ESMU) within 
MNPJVD be under the direct supervision of BDP. 

This monitoring unit should continue to operate 
within B DP after dam operations begin. 
The MNPJVD or BDP should take immediate 
steps to develop a remote-sensing capability based 
on aerial video imaging as the basis for environ­
mental and socioeconomic monitoring of Jubba 
mala onf 
Valley. 
Somalia should also seek to participate in AR-
TEMIS (Africa Real Time Environmental 
Monitoring using imaging Satellites) for 
precipitation monitoring. 

JESS recommends that the Food Early Warning 
System (FEWS) of MoA be charged with estab­
lishing a network of rain gauges throughout Jubba 
Valley. Desired coverage would be one gauge per 
500 km2, or a total of 60 gauges. Gauges should 

be set a government project headquarters, ad­
ministrative ccnters, forest nurseries, health posts, 
police stations, and local employees trained for 
more reliable record keeping. Agents from FEWS 
should visit each recording site once a month tool t an re i w d a.C p s of a n a l d ta e scollect and review data. Copies of rainfall data sets 
should routinely be forwarded to MNPJVD for
distribution to other government organizations 

working in Jubba Valley. 

Source: Compiled from reports presented in JESS 
Final Report: Volumes 1,I1,and III. 
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Appendix - Scope of Work 

USAID/Associates in Rural Development, Inc. 

Contract No. AFR-0 I34-C-00-5047-03 

JubbaEnvironmentalandSocioeconomicStudies (JESS, 

Scope of Work 
This appendix contains the original work statement between USAID and ARD to impleme.nt JESS, signed 
on 13 September 1985. Following the original work statement are the texts of two modifications to the 
original scope-No. 3 effective 12 August 1987 and No. 4, effective 30 May 1988-which altered ARD's 
contractual responsibilities in adding, reorienting or deleting specific technical studies. 

Page Number 

Work Statement 90 

Modification 03 107 

Modification 04 110 

89 
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Contract No. AFR-0134-C-O0-5047-03
 

SECTION C
 

WORK STATEMENT
 

1. 	BACKGROUND
 

The Juba River Valley is situated in the south-western part
 
of Somalia. It is bordered on the east by the Shabelli River
 
Valley, on the west by the Kenya border, on the north by
 
Ethiopia, and on the outh by the Indian Ocean. The Valley has
 
an area of 170,720 kmz (27% of Somalia's total land area)
 
with about 300 km of coastline. The Juba River flows southward
 
for some 700 kilometers, and discharges into the Indian Ocean
 
just north of Kismayo. The Juba is the only river in Somalia
 
with a perennial flow, with an average annual discharge
 
entering Somalia at about 6000 million cubic meters. Essential
 
to the overall development of the Valley area is construction
 
of the Bardhere dam on the Juba River. The dam would assure
 
some 4000 mcm of water annually for irrigation with flood
 
storage capability to limit flood flows downstream. A site has
 
been selected for the proposed dam located about 35 km upstream
 
from the town of Bardhere. The reservoir created above the dam
 
would extend upstream approximately 200 kilometers, occupying
 
an-area of about 550,000 hectares.
 

The primary emphasis up to the present time has been on
 
engineering for the major structure, the Bardhere dam.
 
However, the World Bank-financed study may identify a viable
 
alternative for interim water storage. If so, the potential
 
impacts of this alternative may need to be assessed as well.
 

The Valley is the most important area in Somalia for future
 
agricultural development. When fully developed, it is
 
estimated thac it will produce enough crops for meeting nearly
 
all the country's food requirements and have amounts left over
 
for export.
 

The climate is arid with two rainy seasons. Mean annual
 
rainfall in the valley ranges from 500 mm in the hills in the
 
north to 300-400 mm on the alluvial plain. The valley is
 
covered by deciduous forest which becomes very sparse in the
 
north. Along the banks of the river is a gallery forest which
 
reflects the presence of good alluvial soils.
 

2. 	 GENERAL DESCRIPTION OF THE JUBA DEVELOPMENT ANALYTICAL
 
STUDIES PROJECT364-o!3_
 

On September 2.9, 1983, AID signed a grant agreement with 
the Government of the Somali Democratic Republic (GSDR) to fund 
the Juba Development Analytical Studies Project. The goal of 
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the project, in cooperation with IBRD and other bilateral
 
donors, is to create a master plan for Juba Valley development
 
which optimizes resource use. In order to reach this goal,
 
data must be generated for input into the plan, through such
 
activities as a hydrologic study of river flow, siltation rates
 
study, water quality dnd salinity studies, livestock and
 
agricultural assessments, and detailed soil, social and
 
environmental studies.
 

The purpose of AID assistance to the GSDR is to provide the
 
necessary informatioo on the last three items in the above
 
listing: (1) land use and soils classification; (2) social
 
effects; and (3) environmental studies. All these studies will
 
be integrated into an overall Master Plan for the Juba Valley.
 

The project will result in the following outputs:
 

(a) Classification of soils, and land classification of
 
highest irrigation potential in the Juila and lower Shabelli
 
valleys;
 

(b) Identification of likely social and environmental
 
impacts of the various options of development; and
 

(c) Developing the Ministry of Juba Valley Development
 
(MJVD) as an effective coordinative body for master planning in
 
the Valley. This will include long- and short-term training in
 
the U.S. for MJVD technicians in the fields of Agriculture,
 
Environment, Natural Resource Planning, and Soils.
 

In conjunction with the project, commodity assistance will
 
be provided to the YJrD, i.c>&..ng field survey and camping
 
equipment, soil and water analysis equipment, and basic
 
commodities needed for logistical support.
 

This contract is for the performance of the environmental
 
and sociological assessment (No. [2] above). However, there
 
will be a high degree of coordination between all three of the
 
above components within the project. The team performing the
 
environmental and social assesment under this contract will
 
work closely with the soils/land use team in developing MJVD
 
expertise in all study areas involved.
 

As this project is primarily field data collection
 
oriented, it is expected that the team will travel widely
 
within the area of the valley. Team members will be functional
 
as well as advisory, and will be required to train MJVD staff
 
in some aspects of environmental/social data gathering and
 
monitoring.
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The Contractor will be responsible for progress in the
 
project. AID has a financing, programmatic, advisory, and
 
approvl role. However, the Contractor's team will receive
 
day-to-day guidance from the MJVD.
 

3. MINISTRY OF JIBA VALLEY DEVELOPMENT 

The MJVD is primarily responsible for the overall planning
 
and implementation of development projects in the Juba Valley
 
and coordinating various donor-assistance in development
 
efforts regarding the Valley. Newly established, the MJVD
 
hopes to build the necessary expertise and data information
 
base to more effectively determine the development potential of
 
the Valley. The MJVD is currently organized into divisions
 
including the Bardhere Dam Project, Bardhere Cement Plant
 
Project, Department of Planning and Economic Development,
 
Department of Agriculture and Environment, and Department of
 
Financial Administration. A German Advisory Support Team is
 
located in the Department of Planning, which is responsible for
 
coordination of the Juba Valley Master Plan. The Department of
 
Agriculture and Environment has the main responsibility for
 
cooperation with the AID soils/land classification and
 
environmental/sociological studies, including provision of
 
counterparts and logistlcal support. However, the Contractor
 
will also work very closely with the Somalis and German 
advisors in the Department of Planning, in order to ensure 
effective and timely inputs into the master plan. To promote 
the long range institutional benefits of project activities, 
the Contractor will help to improve the skills of MJVD 
counterai-ts and technica! staff through both classroom and 
on-the-job training. 

4. NATIONAL ACADE24Y OF SCIENCES (NAS) ADVISORY ROLE 

The National Research Council (NRC) of the Natic.:al Academy
 
of Sciences, and its Board on Sciences and Technology for
 
International Development (BOSTID) will advise the
 
USAID/Somalia and MJVD on the scope, direction, conduct, and
 
outcome of the environmental and sociological assesment. The
 
purpose of the NAS cooperation is to provide AID, MJVD and the
 
Contractor with a forum in which the exchange of information of
 
critical importance to the assesment can take place with an
 
independent, objective group of concerned, authoritative
 
specialists. This information exchange will permit the
 
assesment to be redirected, where necessary, into additional
 
areas of emphasis, to be advanced more effectively, and to have
 
access to a broader range of expertise concerning data
 
acquisition and analysis than would otherwise be possible.
 
During the three year period of the environmental and
 
sociological assesment, BOSTID will organize a series of
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workshops involving AID, MJVD, the Contractor, and other
 
The five workshops will include: A
knowledgeable individuals. 


preliminary workshop in Washington, D.C. at the commencement of
 

the study, to discuss the scope of work and potential
 
difficulties and possible sources of information and
 

approaches; three field workshops, to review study progress and
 

suggest modifications, assist with analysis of topical issues,
 
and help identify sources of information or potential
 

specialists who might be required; and a final workshop held in
 

either Washington D.C. or Somalia, to evaluate the outcome of
 

the study and prepare a final report for AID and the GSDR.
 

5. GENERAL INFORMATION
 

Since this project cuts across many disciplines and
 

government sectors, the Contractor will be required to
 
coordinate studies and data collection with other government
 
agencies, including the Ministries of Agriculture, Livestock,
 

Forestry and Range, and National Planning, and the Water
 
Deve'.opment Authority. The Contractor will also have the
 

advantage of reviewing and, in some cases, relying on previous
 

studies and data collection concerning the valley area.
 
Available studies and maps are as follows: A detailed
 
land-use/natural resources survey for Southern Somalia, due to
 

be completed in September 1984; some site-specific studies on
 

the refugee camps; the 1979 AID country environmental profile;
 

1983 Stephenson/Zalla/Gun report, and the 1984 Dowhan report.
 

Also available are 1:100,000 topographical maps, 1:200,000
 
landsat interpretation package, and 1:30,000 aerial photography
 
with 1:50,000 mosaics of the valley.
 

6. CONTRACT REQUiRE{ENT 

The Contractor shall provide the services necessary to
 
carry ou. the environmental and 6ociological assessment of the
 

effects of development in the Juba Valley. Work consists of
 
three phases: (a) preliminary data collection; (b) field data
 

collection and preliminary assessment of the environmentai and
 

sociological effects of irrigation and dam development; and (c)
 

final analysis and assessment of the environmental and
 
sociological effects of irrigation and dam development,
 
including a final report consisting cf an environmental and
 

social impact statement with procedures on mitigating adverse
 

impacts. All work is to be performed in cooperation with
 
assigned Somali counterpart staff from the MJVD and other
 
Somali agencies and organizations.
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The work to be performed shall be carried out by the
 
Contractor in the three aforesaid phases, under the guidelines
 
which follow. At the conclusion of each phase, the Contractor
 
will submit a report to USAID/Somalia and MJVD, which will
 
contain findings of the preceding phase and a detailed work
 
plan for the succeeding phase. Where findings so indicate, the
 
report shall contain feedback and recommendations for
 
redirection or modification of studies. Such recommendations
 
shall include sufficient justification for any deviation for
 
proposed new studies. A rationale for establishing the
 
priorities shall be part of the report. The phases of the
 
project are as follows:
 

(a) Phase I: Under Phase I, the Contractor shall reviaw
 
available data, literature, existing conditions, ongoing and
 
proposed development activities in the valley, and others
 
outside the valley, which could have impact on the proposed
 
developments in the valley. At the end of this phase, the
 
Contractor shall submit a report which will include the
 
Contractor's findings and recommendations for activities to be
 
undertaken in Phase II, e.g. field surveys to collect baseline
 
data for use in environmental and sociological assessment of
 
proposed and potential development projects. Analytical
 
methods proposed for this study (indicating a balance between
 
qualitative and quantative data collection) will be refined as
 
appropriate at this time. Full consideration shall be given to
 
coordination and compatability with other studies ongoing in
 
the basin. The report shall include a work plan and specify
 
personnel and logistical support needed for phase II work.
 
USAID/Somalia, with concurrence from MJVD, shall approve the
 
Phase I report, and authorize the Contractor to proceed with
 
Phase II.
 

(b) Phase II: Under Phase II, the Contractor shall
 
collect field data and preliminarily formulate certain
 
anticipated impacts and related mitigating proposals. The
 
workplan for this phase must allow for interim reports timed to
 
provide data and provisional recommendations that might have an
 
impact on the master planning process. The timing and emphasis
 
of these interim reports will be determined in collaboration
 
with USAID/Somalia, MJVD, and other donors.
 

At the end of this phase, the Contractor shall submit a
 
comprehensive and detailed report, including annexes, of data
 
collected and an outline of the perceived potential
 
environmental/sociological impacts of various development
 
scenarios which will be assessed in detail in Phase III.
 
USAID/Somalia, with concurrence from MJVD, will approve the
 
Phase II report, and authorize the Contractor to proceed with
 
Phase III.
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(c) Phase III: Under Phase II, the Contractor shall
 

analyse and assess environmental and sociological impacts of
 

propose& development projects and submit a final report, which
 

shall recommend mitigating and enhancement measures, and
 

contain a plan for continuing with environmental and
 

socioeconomic monitoring to be carried out by MJVD after the
 

contract is completed.
 

SCOPE OF WORK FOR THE JUBA VALLEY ENVIRONMENTAL AND7. 
SOCIOLOGICAL ASSESSMENT 

(a) Objectives
 

The objectives of this assessment are to:
 

(1) Provide the GSDR with timely information to be
 

used in formulating a socially and environmentally sound master
 

plan for the Juba Valley, and to provide the GSDR with
 
guidelines to be used in formulating future projects which are
 

socially and environmentally sound.
 

(2) Identify and evaluate the interrelated
 
sociological and environmental effects which will be caused by
 

development of the river valley; and to further describe
 
procedures and development activities that will mitigate
 
adverse impacts and enhance beneficial impacts.
 

(3) Provide the GSDR with a realistic plan for the
 
monitoring of environmental, social, land use, and agricultural
 
parameters of the Juba River Valley so that national
 

can be made based on sound, current data.
development decisions 


(4) Develop institutional strengths inl the MJVD
 

through classroom and on-the-job training.
 

(b) Assessment Comoonents
 

(1) Mappine and Status of Valley Develooment Schemes
 

(A) The Contractor shall review available data,
 

literature, existing conditions, etc., and shall complete, as 

required, d detailed environmental/sociological data base map 
of the study area, including watershed, watershed tributaries, 
and downstream zones, using the latest: information including
 
available baseline data. Note: A soil/land classification of
 
the project area will be conducted under a separate component
 
of the project, resulting in soil base and land use =aps and
 
irrigation suitability maps. Detailed land use/natural
 
resources maps are due to be completed under another AID
 
project by September 1984. The environmental/sociological data
 
base map will be at a scale compatible with these maps and will
 
complete and complement, rather than duplicate these maps.
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(B) The Contractor shall provide an inventory
 
and descriptions of existing, ongoing, add planned development
 
projects.
 

(C) The preliminary data collection conducted by
 
the Contractor under Phase I shall include not only existing
 
literature on the valley, but also the rather extensive
 
literature available outside of Somalia on settlement/
 
resettlement, pastoralist/sedentary farmer interactions, and
 
human aspects of dam construction (the Aswan High Dam and the
 
Kariba Dam), etc. 

(2) Environmental Investigations 

(A) Physical Resources 

- Surface Water Quantities (Hydrology): 
Hydrologic regime of the river system will be altered. The
 
Contractor shall compare hydrographs before and after
 
implemLntation of the various development options, and describe
 
and estimate water balance, including loss of water through
 
evaporation and other non-project conditions. Deshek
 
conditions shall also be described.
 

- Surface Water Quality: The Contractor 
shall describe and measure or estimate, as appropriate, water 
quality conditions before and after dam development (reservoir 
and downstream). The Contractor shall also study effects of 
water storage and irrigation return flows on surface water 
quality (dissolved minerals, temperature, BOD, pesticide 
pollution), and describe effects on aquatic biota. 

- Ground Water Quality: The Contractor 
shall describe anticipated efTects of development on water 
quality/quantity in reservoir and downstream, including leakage 
from reservoir, changes in water table, waterlogging of lands,
 
and contamination of wells.
 

- Soils: The Contractor shall examine 
all aspects of soil erosion, modification, and irrigation 
effects, such as saline buildup, change in pH, waterlogging. 

- Geology/Seimology (in Dam Development): 
The Contractor shall provide information on earthquake hazards 
or other factors related to structural stability of various 
development options. 
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-Sedimentation and Erosion: The Contractor
 
shall describe and estimate sediment load in reservoir, and
 
plans to mitigate this. The Contractor shall also describe
 
effects of sediment load on proposed reservoir uses, and shall
 
describe the estimated future extent of downstream erosion due
 
to scour by water released by the dam.
 

- Climate: The Contractor shall describe 
and measure effects of c nges in climate due to water 
impoundment (e.g. changes in humidity affecting insect 
populations). 

(B) Natural Resource Assessments
 

- Fisheries: The Contractor shall 
describe expected losses of fish populations due to (a) 
regulated downstream flow; (b) upstream inundation; (c) 
decreased nutrient level: downstream from reservoir trapping; 
and d) migration interruptions. The Contractor shall also 
describe the expected new fisheries situation in the reservoir, 
downstream, and the estuartine system at the coast. The 
Contractor shall investigate possibilities of fish farming and
 
artificial propagation techniques, and plan for fishery
 
production to offset losses due to future habitat alterations.
 

- Aquatic Biology: The Contractor shall
 
describe present and expected-ecological conditions, such as
 
salinity changeg, food chain interruptions, and biological
 
productivity. The Contractor shall also describe a program for
 
effectively monitoring all aquatic zone characteristics
 
(chemical, biological, physical), and shall include the
 
likelihood of aquatic weed buildup from still water in
 
reservoirs and irrigation, and regulated flow. The Contractor
 
shall assess the results of increased oxygen zontent from
 
aeration by turbines and spillways.
 

- Wildlife: The Contractor shall 
describe impacts on wildlife populations due to (a) water 
diversion; (b) increased access through road construction; and 
(c) increases in agriculture. The Contractor shall also
 
develop a detailed wildlife management plan including (a)
 
establishment of reserves; (b) new wildlife resources created
 
by dam development; (c) salvage and rehabilitation of damaged
 
wildlife habitat; and (d) changes in distribution of livestock
 
and/or nomadic land-use patterns, as well as overall changes in
 
land use. The Contractor shall perform a wildlife inventory.
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-	 Forests: The Contractor shall develop 

a forestry multiple-use management plan, and shall. describe 
the
 

effecti-of river impoundment (forest inundation) and downstream
 

effects. The Contractor shall also describe and design a plan
 

for soil and water conservation activity through tree 
planting
 

and, e.g., agroforestry activities, and shall consider present
 

and future status of forests on the watershed.
 

The Contractor shall
-Reservoir Ecology: 

describe the anticipated environment in newly-created
 

reservoirs including:
 

(a) 	Fishery development, storage,
 
marketing, and regulations.
 

(b) 	Use of the reservoir for wildlife
 
propagation.
 

(c) 	Physical, chemical, and biological
 
properties of the new water-body
 
(increases in fertilizer/pesticide
 
pollutants).
 

(d) 	Problems of stabilizing reservoir banks
 

from wave action.
 
(e) 	Health impacts at the reservoir edge.
 

Effects of surface water fluctuations
(f) 

on shoreline facilities.
 

(g) 	Salvage of inundated vegetation.
 
(h) 	Problem of algae and vegetation growth
 

in reservoir.
 

(C) 	Human Use Values
 

- Water Supply: The Contractor shall
 

describe the impacts of development on water availability 
in
 

quality and quantity, and shall assure adequate water 
supply
 

for downstream communities.
 

- Aquaculture: The Contractor shall
 

describe potentials for aquaculture development downstream.
 

- Navigation: The Contractor shall
 

describe any changes in navigation, and shall survey current
 

navigation uses of waterway.
 

- Flood Control: The Contractor shall 

describe benefits from dam flood control, including 
reclamation 

of lands for agricultural use.
 

- Mineral Development: The Contractor 

shall survey and describe potentials for mineral exploration 

and development.
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- Roads: The Contractor shall describe 
changes and/or additions to current road and access systems. 

- Land Use: The Contractor shall 

describe current land use patterns and anticipated changes, and 
shall formulate planning guidelines for rational land use 
mangement, which would optimize human and natural resources. 

- Health: The Contractor shail 
investigate the presence of schistosomiasis-carrying snails, 
and describe economic measures to build-in control of the 
spread of habitat. The Contractor shall also survey means of 
eradication or control of other diseases such as malaria, 
onchoceriasis, typhoid, cholera. 

- Energy: The Contractor shall describe 
present energy and fuelwood consumption, and describe benefits 
from future hydropower and reforestation programs. 

(3) Sociological Studies
 

(A) Objectives
 

The social studies will generate a data base that
 
can assist the GSDR in the formulation of strategies and plans
 
for basin development, which relate to the circumstances, and
 
are responsive to the needs of the populations who live in, or
 
periodically make use of, the Valley's land and water
 
resources. They will provide new information concerning social
 
institutions and patterns of agricultural production and
 
resource management that currently exist in the Valley. Such
 
information is required if Juba Valley development is to lead
 
to social and economic benefits to the affected Somali
 
population, and build upon the considerable skills and
 
strengths of that population. Through data collection and
 
analysis, the Contractor shall address the following Lopics,
 
which relate to social issues likely to be of concern in the
 
development of the Juba Valley.
 

- Description of existing water and 

land-use practices, productive systems, and the socio-political
 
organization of the different occupational groups who make use
 
of Valley resources.
 

- Assessment of direct, indirect, and 
short- and/or long-term impacts of specific development
 
activities proposed for the basin, and of differential effects
 
on different categories of people. Special attention shall be
 
paid to the effects of relocation and resettlement on the
 
affected population.
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- Critical analysis of steps which might 
be taken to increase socio-economic benefits to affected 
groups, and increase participation of local iastitutions in 
management of water resources and irrigation. Complementary 
measures to minimize or mitigate clearly detrimental 
sociological effects shall also be proposed. 

- The studies will provide benchmark 
information essential as the basis for accurate and meaningful
 
measurement of the socio-economic benefits of Valley
 
development.
 

- In addition, the studies will recommend 
procedures for maximum participation of local populations in 
the planning, monitoring, and evaluation of development 
activities that will affect them. 

(B) Populations to be Studied
 

The populations to be studied by the Contractor
 
shall include all those who are likely to be directly affected
 
by, or affect the progress of, development of the Valley's
 
water resources. These will include, but not necessarily be 
limited to: 

- Persons to be displaced. 

- Valley residents along :iver. 

- People based elsewhere (agropastoralists 
and pastoralists), who enter the Valley periodically to graze
 
or use water resources, especially during drought.
 

- People who enter the Valley for wage 
labor on agricultural schemes, 

- Labor pool for dam construction or new 

irrigation schemes.
 

(C) Data Collection
 

Surveys will be undertaken by the Contractor as
 
determined by the outcome of Phase I review of the literature,
 
and of the plans for ongoing data collection efforts by the
 
GSDR and other donors. Samples of each of the populations
 
noted in (B) above shall be included. Household-level surveys
 
shall include basic demographic, nutrition, economic, and
 
social indicators necessary to establish a baseline and to
 
assess potential and eventual actual impacts of valley
 
development interventions.
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In addition, data shall be collected by the
 
Contractor on the following specific topics:
 

- Production and land-use systems in the 
area, including deshek or inundation farming, small-scale
 
irrigation, large scale irrigation/state farms, dryland

farming, agropastoralism (with interaction between cultivators
 
and pastoralists, and interchange between residents of the
 
Valley and those outside), pastoralism (including use of the
 
area by residents of other parts of the country). Estimation
 
of amount of land involved and people supported shall be
 
included.
 

- Social organization of production in 
the valley, and relationships outside, including, but not 
limited to, the role of the family, labor needs, utilization 
and availability of local labor for productive activities, 
patron-client, trading, and other relationships. 

- Availability of, and access to,
 
productive inputs and government agricultural services,
 
marketing channels, and price structure for major inputs and
 
outputs.
 

- Local traditional and modern rules and
 
regulations regarding access to land and water resources, with
 
particular reference to their impact on local resource
 
management.
 

- Local institutions, formal and
 
informal, their organization, functions, and effectiveness, and
 
local decision-making, to include patterns of leadership and
 
the authority btructure (religious, traditional, government).

Local institutions for cooperation or self-help (water
 
management, pond construction, irrigation,canals, range
 
management) are particularly important.
 

- Availability of social services, 
existence of local providers, projection of social service 
needs, any fee-for-service, or similar self-help traditions. 

- Estimate of skilled and unskilled labor 
available for construction, and factors determining availability 
(incentives, working conditions). 

- In order to address the above topics, 
it is likely that several types of data collection activities 
will be required (household survey, special surveys, in-depth
interviews, compilation of records, etc.). 

101 



(D) Analysis 

At a minimum, The Contractor shall concentrate
 
analysis of the data collected on the following (the Contractor
 
may include additional areas based on preliminary review):
 

- Presentation of the demographic and 
socioeconomic characteristics of relevent popilation groups who 
use the Valley's resources. These groups will be the 
analytical categories for whom impacts and the need for 
mitigating actions are likely to differ. 

- Discussion of likely impacts on the
 
population to be displaced, including refugees, and ways to
 
minimize or alleviate social, economic, and psychological costs
 
of relocation.
 

- Organization strategies to involve
 
Valley and all residents of Somalia in planning and
 
decision-making for Valley development, and to strengthen local
 
institutions for new management roles regarding water and land
 
resources.
 

- Likely impacts of the dam and Valley 
development on the livestock industry and grazing potential of 
the area, on the agropastoralists and pastoralists using it, 
and implications for strategies and plans. 

- Likely impacts if the dam and Valley
 
development on existing types of crop production in the area,
 
and implications for strategies and plans.
 

- Likely impacts of migration, 
urbanization, and economic growth to result from Valley 
development, and implications for planning, especially for 
education and social services. 

(E) Consultations with Study Populations
 

The preliminary conclusions of the analysis shall
 
be taken by the Contractor to a number of study sites, and
 
discussed with the populations under study. This will allow
 
feedback on the correctness and adequacy of the data, and
 
insure initial participation of the affected populations in the
 
design and management of their own development.
 

(4) Public Health Impacts
 

(A) The Contractor shall investigate and
 
describe the following:
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- Expected impact of development and 
irrigation schemes in altering hazards of water-oriented 
diseases and parasites in the region, including malaria, dengue 
fever, schistosomiasis, onchorceriasis, fecal-oral diseases, 
etc. 

- Physical hazards expected to occur 
during dam construction. 

- Environmental and health consequences 
of increased pesticide/biocde and fertilizer use, and possible 
accumulations in reservoirs and irrigation ditches. 

- Plans for provision of adequate 
community sanitation facilities in new villages to be located 
around the development area, both to improve village living 
conditions, and to minimize pollution of reservoirs and 
impoundments.
 

- Other anticipated public health/
 

sanitation problems.
 

(5) Nutrition
 

(A) The Contractor shall describe anticipated
 
effects on nutrition patterns due to altered fishery resources
 
and increased food production.
 

(B) In order to obtain the background
 
information required to enhance positive food consumption
 
effects and minimize negative food consumption effects in
 
future projects design, the Contractor shall­

- Identify and describe the foods 
directly or indirectly provided by the river and by other 
sources, and the consumers of each food or food group. 

- Estimate the percentage contribution in 
calories and in protein of each food to the diet of its 
consumer, and identify seasonal variations. 

(6) Municipal and Industrial Development
 

(A) The Contractor shall describe all
 
anticipated environmental and social impacts of increased
 
development concentrating on: water supply and waste disposal,
 
surface water contamination, water treatment and distribution
 
systems, and oxygen depletion problems in the river.
 

103 



(7) Archaeology and Historical Sites/Treasures
 

(A) The Contractor shall review past data
 
collection efforts and describe measures for assessing
 
archaeological values and/or historical and cultural sites to
 
be inundated, and necessary corrective programs for salvaging
 
or preserving these values. The Contractor shall also prepare
 
a plan necessary for archaeological survey of proposed
 
reservoirs to determine if salvage/preservation programs are
 
needed.
 

(8) Follow-up and Monitoring
 

An effective plan shall be developed and described by
 
the Contractor for monitoring the environmental and social
 
impacts through all stages of future development projects in
 
the Valley. Monitoring should cover those parameters that are
 
most sensitive to irrigation/dam development. These include:
 

(A) Hydrology (Surface and groundwater)
 

(B) Water Quality
 

(C) Fisheries
 

(D) Public Health Hazarda
 

(E) Sociological Surveys
 

(F) Soil Changes/Modiflcations
 

(9) Procedures and Technical Assistance
 

General procedure for the analysis and assessment
 
by the Contractor shall be:
 

(A) Under each study component, inventory,
 
examine, and fully describe existing conditions, and establish
 
a sound data base.
 

(B) Outline and describe in detail the impacts
 
(both negative and positive) of proposed developments (if
 
known) on these existing conditions.
 

(C) Detail proposed mitigating procedures that
 
will lessen adverse impacts and enhance/increase beneficial
 
impacts.
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8. REPORTS
 

In-addition to the requirements of the cl-use of this
 
contract entitled "Reports" (AIDAR 752.7026), the Contractor
 
shall submit the following reports (5 copies to each recipient,
 
in English) to the place(s) indicated:
 

(a) Work Implementation Plan: T.e Contractor shall
 
prepare a life-of-project implementation plan, and an annual
 
work plan, showing projections of data-gathering and assessment
 
activities in each discipline to be covered (Forestry, Water,
 
Sociology, etc.) The plans shall include projected numbers of
 
staff to be in country and their duties. This report shall be
 
due within one mcnth after che effective date of this contract,
 
and is to be submitted to MJVD and USAID/Somalia, for approval
 
by USAID/Somalia with MJVD concurrence.
 

(b) Monthly Report: The Contractor shall submit monthly
 
reports to USAIDiSomalia and MJVD, which assess activities
 
during the month in each discipline, the status of counterpart
 
participation and training, and which provide a list of
 
personnel in country. The report shall address progress
 
against each item in the current work plan, include a statement
 
of -problems encountered and steps being taken to resolve them,
 
and the status of any newly initiated and outstanding
 
procurement or personnel actions.
 

(c) Daily Logs: When feasible and appropriate (as agreed
 
to by the Contractor and USAID/Somalia), field personnel

gathering data will keep daily logs of assessment and surveying
 
activities.
 

(d) Special Reports: Upon completion of Phase I
 
(compilation of existing data and literature), the Contractor
 
shall prepare a report for USAID/Somalia and the MJVD (as noted
 
in part 6.[a], above), which provides (1) an assessment of
 
available information; and (2) an outline of data collection
 
based upon a determination of the level of field work required
 
to complete the requisite data base. Upon completion of Phase
 
11 (preliminary field data collection), the Contractor shall
 
prepare a comprehensive report with annexes on the data
 
collected. The report will be used in discussions with
 
USAID/Somalia, MJVD, and coordinators of the Master Plan for
 
the Juba Vally Development, to determine if sufficient data has
 
been collected in order to formulate the final assessment and
 
plan of action. All reports will be submitted with executive
 
summaries no longer than three pages in length.
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(e) Short-Term Specialist Reports: Each of the short-term
 
specialists will submit (1) reports after each field visit; and
 
(2) a final report, with their recommendation and findings, to
 
the Project Coordinator, with copies to the MJVD and
 
USAID/Somalia for inclusion in the final project documents.
 

(f) Final Report: The Contractor shall prepare a final
 
report (Phase 111), detailing all work carried out under the
 
contract in each category. The final report shall include
 
completed aanexes of all data collected under the project,
 
including maps and results of laboratory, computer, and other
 
analyses, and an action plan for all approaches for
 
mitigation. This final report will be incorporated into the
 
overall Master Plan for the Juba Valley Development. It shall
 
contain an executive summary of not more than 20 pages, and be
 
submitted first in draft to the MJVD and USAID.
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Contract No. AFR-134-C-00-5047-03
 

MODIFICATION 03
 

Section C, Paragraph 7. Scope of Work for the Juba Valley
 
Environmental and Sociological Assessment, is amended by deleting
 
the following items, in their entirety, from Sub-section
 
(b)(2) (A):
 

Surface Water Quantities (Hydrology), Surface Water
 
Quality, Geology/Seismology (in Dam Development) and
 
Climate.
 

The following item is added to Sub-section (b) (2) (A) in
 
replacement of the above deletion:
 

Surface Water quantities and quality,
 
Geology/Seismology and Climate
 

The Contractor will include and refer to in their
 
analysis previously collected data on surface
 
water quantity and quality, geology and seismology
 
and climate.
 

Section C, Paragraph 7, Sub-section (b) (2) (B) Fisheries, is
 
amended by deleting: "The Contractor s:all investigate
 
possibilities of fish farming and artificial propagation
 
techniques, and plan for fishery production to offset losses due
 
to future habitat alterations." and adding in replacement: "The
 
Contractor will compare the resources available in the projected
 
reservoir area with other known successful similar fresh water
 
fisheries in Africa and make recommendation on applicable
 
fisheries management of the impounded area."
 

Section C, Paragraph 7, Sub-section (b) (2) (B) aquatic Biology, is
 
amended by deleting: "The Contractor shall assess the results of
 
increased oxygen content from aeration by turbines and
 
spillways." and adding in replacement, "Proposed development
 
interventions in the Juba are likely to increase the distribution
 
of hippos and crocodiles. The Contractor shall investigate
 
methods of monitoring and managing these population and should
 
establish for the MJVD what the correct procedures for
 
international marketing of crocodile hides are for the Somali
 
government."
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Section C, Paragraph 7, Sub-section (b) (2) (B) Wildlife is amended
 
by inserting "estimate" in place of "describe" in the first
 
sentence; and deleting the second sentence and adding in
 
replacement: "The Contractor (1) shall evaluate the present
 
identified reserve areas (2) conduct a wildlife inventory of the
 
Valley (3) identify sites with the highest potential for natural
 
reserve areas, and suggest a realistic management strategy, in
 
such a way that based on provided information, GSDR can set
 
national wildlife objectives and prepare management plans
 
accordingly."
 

Section C, Paragraph 7, Sub-section (b) (2) (B) Forests is deleted
 
and the following added in replacement: "Forestry: The
 
Contractor shall collect and (a) analyze the data relevant to
 
harvesting fuelwood from the reservoir area (b) and on production
 
and management of native forests and proposed forest/agroforestry
 
production to meet the development needs of the valley. The
 
Contractor through forestry studies as well as the related
 
botanical studies shall identify species accommodating U.S.
 
interests in preserving international biological cdiversity."
 

Section C, Paragraph 7, Sub-section (b) (2) (B) Reservoir Ecology
 
is amended by deleting "(a) Fishery development, storage,
 
marketing and regulation" and "(b) Use of the reservoir for
 
wildlife propogation".
 

Section C, Paragraph 7, Sub-paragraph (b) (2) (C) Human Use Value
 
is amended by deleting under Navigation: "shall describe any
 
changes in navigation and" and by deleting in its entirety
 
"Mineral Development" of waterway.
 

Section C, Paragraph 7, Sub-paragraph (b) (5) Nutrition is deleted
 
and the following added in replacement:
 

"(5) Nutrition
 

(A) The Contractor shall describe village eating
 
pattern and determine the relative importance of
 
river related produce (fish and food product) in
 
villagers/nomads diet, identifying foods directly or
 
indirectly provided by the river and the consumers
 
of each group.
 

(B) Collect information on the dependence of
 
settled population on nomad produced milk.
 

(C) Conduct with the epidemiology team weights and
 
measure of 3-4 year old in select villages as the
 
best indicator of nutritional health to provide
 
gross baseline information."
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Section C, Paragraph 7, is amended by deleting Sub-paragraph
 
(b)(6) Municipal and industrial Development and adding the
 
following in replacement:
 

(6) Municipal and Industrial Development
 

(A) The Contractor shall describe all anticipated
 
environmental and social impacts of increased
 
development, concentrating in select communities, on
 
the following problems in the river: water supply
 
and waste disposal, surface water contamination,
 
water treatment and distribution systems, and oxygen
 
depletion (as far as Lurbic! t alicws)
 

Section C, Paragraph 7, Sub-paragraph (b)(1) Mappinq and Status
 
of Valley Development Schemes, is amended by adding a new Sub­
section (D) as follows: "The Contractor will provide for a
 
riverine census of human, livestock and wildlife populations by
 
means of aerial photography. Since it is necessary to sample wet
 
and dry season distribution, aerial censuses must be repeated
 
twice at a minimum."
 

Section C, Paragraph 7, Sub-paragraph (b)(3) (C) Data Collection
 
is amended by adding a new untitled Sub-section as follows: "The
 
Contractor in conjunction with the Policy Initiatives and
 
Privatization Studies Project, Land Tenure Consultant, will pay
 
particular attention to resource rights and the resolution of
 
land entitlement disputes as well as registration."
 

Section C, Paragraph 7, Sub-paragraph (b) (4) Public Health
 
Impacts is amended by adding a new Sub-section (B) as follows:
 
"The Contractor will undertake in cooperation with the Somali
 
Ministry of Health a limited epidemiological survey which will
 
include village data collection for malaria, bilharzia and
 
nutritional status (anemia plus height-for-weight measurement).
 
Contractor will survey existing intestinal parasite survey in
 
animals and construct a schoolchildren and livestock fecal study
 
to be carried out by the Ministries of Health and Livestock."
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Contract No. AFR-0134-C-00-5047-03
 

MODIFICATION 04
 

Section C, WORK STATEMENT, is revised as follows:
 

(1) 	Page 14, para 7(b)(2)(A), subpara entitled "Soils,"
 
revise to read:
 

"The 	Contractor shall address aspects of soil
 
erosion, modification, and irrigation effects, such
 
as saline buildup, change in ph, warerlogging based
 
on the examination conducted by the US Bureau of
 
Reclamation (BUREC)."
 

(2) Page 15, para 7(b)(2)(A), subpara entitled
 
"Sedimentation and Erosion," is deleted in its entirety.
 

(3) Page 16, para 7(b)2(B), subpara entitled "Forests," as
 
amended (Modification 03, page 3), delete last sentence of
 
subpara (b).
 

(4) Page 16, para 7(b)(2)(B), subpara entitled "Reservoir
 
Ecology," delete subparas (d) and (f) in their entireties.
 

(5) Page 17, para 7(b)(2)(C), subpara entitled "Roads,"
 
delete in its entirety.
 

(6) Page 18, para 7(b)(3)(A), revise first line of first
 
para to delete "Critical analysis of" and substitute therfor
 
"Address".
 

(7) Page 18, para 7(b)(3)(A), revise first line of third
 
para to delete "will recommend" and substitute therfor "address".
 

(8) Page 20, para 7(b)(3)(D), 

delete "1, including refugees, ".
 

(9) Page 20, para 7(b)(3)(D), 

entirety.
 

(10) 	Page 20, para 7(b)(3)(E), 


(11) Page 21, para 7(b)(4)(A), 

entirety.
 

second line of third subpara,
 

fourth subpara, delete in its
 

delete in its entirety.
 

fourth subpara, delete in its
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(12) Page 21, para 7(b)(4)(B), as amended (Modification 03,
 
page 4), delete "(anemia plus height-for-weight-measurement)".
 

(13) Page 21, para 7(b)(4)(B), as amended (Modification 03,
 
page 4), delete the last sentence which begins "Contractor will
 
survey existing intestinal parasite survey . . . "
 

(14) Page 23, para 7(b)(5), entitled "Nutrition," as amended
 
(Modification 02, page 3): delete subpara (c) in its entirety.
 

ill
 



Associtilcs in Rui-al Developient, linc. 
110 Niin Str20t, Four1-th FH001* 
P.O. 15o\ 1307 
13urlington, V-I' 0402 USA 
Phone: 802-o;8-3800 I'1e\: 57( )32 FAX: 802-658-42,17 

21 July 1989
 

Mr. Maury Brown
 
PPC/CDIE/DI
 
RM 209F, SA18
 
USAID
 
Washington, DC 20520
 

Dear Mr. Brown:
 

Associates in Rural Development, Inc. (ARD) is extremely pleased

to present the Jubba Environmental and Socioeconomic Studies
 
(JESS) Final Report. 
This report represents the culmination of
 
three and one-half years of work (including nearly three years of
 
fieldwork in Somalia) by ARD/JESS long-term staff.
 

The report is divided into four separate volumes as follows:
 

Volume I--Executive Report. 
This volume provides an overview of

the existing environment and presents a summary description of

the expected effects of the proposed Baardheere Dam and Jubba
 
Valley development.
 

Volume II--Environmental Studies. 
 This volume presents the
 
report on JESS' long-term Terrestrial Ecology Baseline Studies
 
(TEBS), and eight other pertinent reports prepared by JESS
 
consultants concerning aspects of: 
 land-use surveys, forestry,

migrant birds, limnology, fisheries, river hydrology, and water
 
quality and public health.
 

Volume III--Socioeconomic Studies. 
This volume presents the
 
report on JESS' long-term Socioeconomic Baseline Studies (SEBS),

plus two reports by JESS consultants concerning cultural heritage

and pasto~calism.
 

Volume IV--Bibliography. 
This volume presents a comprehensive

bibliography of publications and reports with direct relevances
 
to Somalia and the Jubba Valley, as well as works covering

aspects of water development projects throughout Africa and the
 
world.
 

Distribution of these volumes is extremely restricted due to the
 
limited number of copies in publication. Any questions

concerning the reports should be directed to the project sponsor,
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U.S. Agency for International Development/Mogadishu, Somalia, or
 

to APO, Inc. in Burlington, Vermont.
 

We hope you will find the report interesting and informative.
 

Sincerely,
 

Geo ge Burrill, Ph.D. Paul Dulin
 
President Project Manager
 

GBPD/sr 
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