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GOARIS. Then lnsert the appropriate data dlsk (labelled by 
survey and strata) and follow lnstructlons on the screen 
For further lnformatlon contact Resource Management and 
Research In London or Muqdlsho. 



VEGETATION MONITORING SITES DATABASES 

These databases use llReflexw software For each flle 
name an example of the data entry form 1s reproduced Each 
ltfieldw on that form 1s then explalned. Formulae used to 
calculate some flelds are not reproduced slnce these can be 
examlned by "hlghllghtlngW the flelds In question. No 
attempt 1s made to explain use of hardware or software. 
However, each data repository contalns "Using Reflexw, a 
book explaining how to manipulate the data uslng this 
program. The databases are not meant to be used In 
lsolatlon Purposes of data collection and rationale of 
analysls is found In TEBS Report Fleld names are underlined 
In the followlng account. 

A. Ground Monltorlnq Sltes 

Data are In slx databases listed below 

SITEDESC 

Thls database is an outllne descrlptlon of each 
monitoring site Detalled descriptions appear In the 
accompanying volume TEBS Ground Monitoring Sltes Figure 1 
1s an example of the reflex ttform vlewIt The followlng 
information 1s recorded 

Site number These were asslgned in sequence as sltes were 
designated There are no slte numbers 55-59. 

Location. Latitude and longitude (degrees and mlnutes) 

Floodplain lvyeslt and "no1@ refer to whether lnslde or 
outside Jubba floodplain, respectively 

Type. For floodplain sltes physlographlc type 1s recorded as 
follows: undif = undlfferentlated sediments; tog = seasonal 
stream bed or bank; H = heterogeneous alluvla, L = levee, 
D = dhesheeq; d/f = flat, free dralnlng alluvla (see TEBS 
report for description of types). For non-floodplain sltes 
number 1s "land system unltIt as used in Southern Rangeland 
Survey (Watson & Nlmmo 1985), addltlonal quallflers are 
added as appropriate, vlz RCA = devastated area around 
refugee camps, waterpoint = malor livestock watering polnt; 
old levee = old rlverine alluvla, now never floods, sand 
dune = coastal dune 

Rlver Zone Equivalent to river sectlons I-VIII in TEBS Map 
2 (TEBS report) 

Descrlptlon Vegetation descrlptlon by three vertical strata 
as explalned In TEBS report Appendlx C 



F l g ~ t r c  1 E /  ~ r n p l e  o f  Flrlrm V a e w  ctf 
"I TEDESC Database 

S I T E  NUMBER 3 5  

L o c a t l o n  3 GN, 4: 34E 

Fl  ut :~dplaln no T y p e  4: 

D e s c l r l p t r o n  t h l c b  et b l t c l ~ l a n d  
lclw s h r t t b  s t u a t i t m  zparse 

h e r b  s k r 3 k l t r n  negllgable 



Sol1 Texture- Derlved from fleld examlnatlon of surface 
soll, categorles slmpllfled from USDA Sol1 Texture Trlangle 
as follows (full classlflcatlon glven In TEBS Slte 
Descrlptlons) : 

- USDA Igrockw & "stonew comblned as rocky, 
- USDA IBsandw & "loamy sandw comblned as sandy; 
- USDA "sandy loamv & Itsandy clay loamw cornblned as 

sandy loams; 
- USDA gtloamgB & tgclay loamM comblned as loamy, 
- USDA "claygg and B1sllty claygg comblned as clay, 
- USDA ggsllty clay loamw and "silty loamIg comblned as 

silty 

Sol1 Color* Derlved from fleld examination of surface sol1 
uslng Munsell Sol1 Color Charts, categorles slmplifled as 
follows (full classlflcatlon glven In TEBS Slte 
Descrlptlons) : 

- Munsell "gray, llght brownlsh gray, very dark graylsh 
brown, very dark gray, dark reddlsh grayu comblned 
as gray, - Munsell Igbrown, dark brown, very dark brown, strong 
brown, pale brown, very pale brownw comblned as 
brown ; 

- Munsell "weak red, pale red, red, dusky redu comblned 
as red, 

- Munsell "light yellowlsh brown, yellowlsh brown, dark 
yellowlsh browngg comblned as yellow brown; 

- Munsell "dark reddlsh brown, reddlsh brownq1 comblned 
as red brown, 

- Munsell "reddish yellow, yellowlsh redvB comblned as 
red yellow, 

- Munsell Hyellowlg 1s glven as yellow. 
Calculated Woody Blomass. "Hlghgg, lgMedlumlg and ggLoww refer 
to regression equations In TEBS report, Appendlx G, to 
predlct tree and shrub wood blomass from crown diameter. 
Estimate glven 1s for whole plot t ha-'. 

2. WOODYFP AND WOODYNFP 

These two flles have ldentlcal structure recording 
detalls of lndlvldual trees and shrubs at each slte WOODYFP 
refers to the Jubba floodplain and WOODYNFP to the rlver- 
dependent zone (see TEBS report) Flgure 2 1s an example of 
the Reflex "form vlewgg. Note that sltes wlthout woody 
vegetation do not appear In thls database. 

Plot no (= slte number), Floodplain (y = yes; n = no), Type, 
Rlver Zone; Sol1 texture and Sol1 color are as In Sectlon A 
for SITEDESC. 



F l g f l r  e , El ample ~ f  F1~1lr.n 'J iew of 
WOOIlkFP D a t a b a s e  

P l t r ~ t  ria 60 

F l u c 1 d p l 3 i n  j 

F l v e r  z o n e  L 

Soil be/ kltre sandy loams 

E p e c s e c  A c  -a?zxb 

Growth t i - - t r m  5 

Cl-ctwn cila A Z 3 
Crown b e g i n s  0 1 

Hexqht  1 c j  

- 
B a s a l  a r e a  L 3 5  5 3  

Crown area 6 €33 
Crclwn t n l  I 1  E L  

A r e a  a d j u s t m e n t  1 1)0 

Date 7 / 0 5 /  b7 

T y p e  l r n d l t  

Area 1 0 0  

5 ~ 1 x 1  c010r  bri>wn 

H e i g h t  c l a s s  : 

Crown d e p t h  1 70 
Mean crown 2 o 



Date Date of enumeration of woody plants. 

Area: Area of plot; 400 = 20 m x 20 m (except plots 40 and 
50 which are 100 m x 4 m); 200 = 20 m x 10 m (plot 76), 100 
= 10 m x 10 m See TEBS Slte Descriptions and TEBS report, 
Appendlx A for further information. 

Species: P l a n t  spec ies  names a r e  given i n  f u l l  except f o r  
the following abbrevlatlons Unidentified species are glven 
either by [vernacular name]/u or unident. Some corrections 
to names are also ~ncluded; where several species share the 
same genus and species names are glven in full, only the 
generlc abbreviation 1s glven. For example, acaclas other 
than A. zanzlbarlca are glven as Ac reficiens, Ac nllotlca, 
etc 

Abut anglosom 
Acal frutlcosa 
Ac 
Ac zanzlb 
Aden aculeata 
Aden rotund 
A1 anthelmin 
An trlsulcus 
Bos 
C sinensis 
Cad 
Cae 
Cal procera 
Cel polystlchia 
Ceph cordofanus 
Cof rhamnifolia 
Comrn 
D 
Dalb commiph 
Dlch clnerea 
Dr natalensis 
Eu 
Far robacciana 
Fic sycomorus 
Gar f lor11 
Garc livlngstonel 
Gosy benad 
Gr 
Ind 
L inermls 
Lec fraxinlfollus 
Lep senegalense 
Mae 
Mon f ornicata 
Orm kirk11 
Pav spacrobotrys 
Ple pynantha 

Abutllon anglosomallae 
Acalypha fruticosa 
Acacla 
Acacla zanazibarlca 
Adenia aculeatum 
Adenopodia rotundifolia 
Alblzla anthellmintica 
Anisotes trlsulcus 
Boscia 
Cordla sinensls 
Cadaba 
Caesalpinla 
Calotropis procera 
Celosla polystachla 
Cephalocroton cordofanus 
Coffea rhamnlfolla 
Commiphora 
Dobera 
Dalbergia cornmlphoroldes 
Dlchrostachys clnerea 
Drypetes natalensis 
Euphorbla 
Farsetia robecchiana 
Flcus sycomorus 
Gardenia f lor11 
Garclnia livingstonel 
Gossypium benadlrense 
Grewla 
Indigofera 
Lawsonla lnermls 
Lecaniodlscus fraxlnifollus 
Lepisanthes senegalensis 
Maerua 
Monanthotaxls fornicata 
Ormocarpum klrkli 
Pavetta trans]ubensls 
Plelocarpa pycnantha 



Pr resinosa 
Ph soma1 
Sol 
Rin elllptlca 
S perslca 
Ser 
Sen lncana 
Ses busseanus 
Splr venenifera 
T 
Th dams 

Premna resinosa 
Phyllanthus somalensls 
Solanum 
Rinorea elliptica 
Salvadora persica 
Serlococomopsis 
Senra incana 
Sesamothamnus busseanus 
Spirostachys venenlfera 
Termlnal la 
Thespesia dams 

Growth form t = tree, s = shrub; cl = climber 

No stems number of stems; equals one by definltlon for 
trees, recorded for some shrubs (>  1) but dlscontlnued 
later. 

Basal dla: basal diameter (cm) of stem, or length of long 
axis of shrub stem cluster. 

Crown dia A. and Crown dia B diameter of crown (m) in two 
horizontal perpendlcular directions. 

Crown besins: helght (m) above ground that llvlng crown 
beglns (sometimes not determined when leafless, see 
Comments : ) . 
Heiaht: total helght (m) of plant. 

Heisht class: 1 = 0 - 1 m total height, 
2 = 1 - 2 m ,  
3 = 2 - 5 m ,  
4 = 5 - 1 0 m ,  
5 = 10 - 20 m; 
6 = 20+ m. 

Basal area formula calculatlng basal area (cm2) from Basal m., assumlng stem circular (note: overestimates for 
assymetric shrubs) 

Crown area- formula calculatlng crown area (m2) from Mean 
crown dla (see below) assumlng crown circular 

Crown volume. (m3) assumes cylindrical crown calculated from 
Crown area and Crown de~th 

Mean crown dla: mean of Crown dla A and Crown dla B (m) 

Crown deDth: difference between total Helaht and Crown 
beslns. 



Comments any addltlonal relevant lnformatlon about a 
particular plant. 

Area Adiustment formula for separating different plot 
areas, used to calculated % cover. 

% cover formula calculating percentage of plot covered by 
each plant. 

3 HERBVEG 

This database records lnformation about quantltatlve 
measurements of herbaceous vegetatlon made durlng different 
seasons. For details of point frame technique and meanlng of 
"hltstl see TEBS report, Appendix A. Sltes wlthout herbaceous 
vegetatlon do not appear in thls database Flgure 3 presents 
a REFLEX "form new." 

Site number, Floodplain, Type and Rlver zone are as In other 
databases, above. 

Date preclse date of site visits 

Month: month of visit using Reflex condltlons allowing 
sortlng by months 

Woody cover % woody canopy cover from SITEDESC database 

Total veqetatlon hits: , Total sround hlts* polnt frame 
data; see TEBS report, Appendlx A 

PERCENTAGES, srass green, forb sreen, dwsh (dwarf shrub) 
areen, same names brown 1s % of total vegetatlon hlts 
recorded In each category. 

STANDING CROP DATA (kg ha-') glves Mean, Standard error of 
mean and number of samples (n) as determined by harvest 
samples (see TEBS report, Appendlx A) 

PREDICTED STANDING CROP is formulae for above categorles 
calculated from % of each and Standlns croD, assumlng all 
categorles are equivalent in mass to % cover ratlo 

DEGREE OF GRAZING is vlsual estlmate of grazlng pressure: 
0 = no grazing, 1 = sllght grazing; 2 = moderate grazlng, 
3 = heavy grazlng. 

COMMENTS any additional lnformation relevant to herbaceous 
vegetatlon, such as flooding, fires, insufflclent herbage to 
allow standlng crop estimation (often recorded as > 100 
kg/ha) , etc. 



F i g l i r e  2 E , a m p l c  o f  F~zlrm V l e w  lsf 
HERE1;EG D a t a b a s e  

JESS HEPBACEOUS 'JEGETAT I O N  '/ SEASONAL CHANGES 

S i t e  nltmber Fo 
F1c11:idpl 3 l n  y 
T y p e  
P L V F Y  zclne L 

P O I N 1  FP,+ME DATA 

Date 7 / < ~ 5 / 3 7  
Month 7 /0 l / a7  

- - -  T o t a l  d e y e t a t l u n  t ~ ~ t s  A / -  

PEFLEr ITAGES 
g r a r - 5  g r e e n  'f g r a s s  brclcln L4 
t o r b  g r c ' ~ n  f r_tr ti b r c ~ w n  
dwzh j t ce r~  3 dwsh brown 

T o t a l  grts~lrtcl h l k z  34 

Mean. 1217 Et r tnda t  cl erl-or 501 n  l o  

g r e e n  g r a c f  361 
br~:lwn g r a s s -  315 

g r e e n  f ~ ~ ~ r b  f )  

brown t ~ r b  0 

g r e e n  dwsh 40 
brown dwsh ( 1  



Flg l \ t - e  4 El a m p l e  I:I~ F~~jrrn V l e w  tsf 
HERLSPP Database 

J E 3 3  'JEGETATION HEREACECJUS SPECIES Ci3MPUSITIUN 

E~: i i l  t e f  iitr.-. sand{ 

NI:I tes 



4 HERBSPP 
Records lnformatlon on herbaceous specles composltlon 

of ground monitoring sltes wlth one record for each species 
at each slte Seml-quantltatlve estimated of abundance are 
from vlsual examlnatlon of sltes and the immediate 
surrounding area Flgure 4 shows an example of the Reflex 
llform vlewtl Sites without herbaceous vegetation do not 
appear In thls database. 

Plot no, Rlver Zone, Floodpla~n, Type, Sol1 texture and Sol1 
color are the same as In previously descrlbed databases. 

Woody cover: % woody cover for site from WOODYFP and 
WOODYNFP databases descrlbed above. 

S~ecles. Plant specles names are glven In full except for 
abbrevlatlons for some genera glven In the following llst 
Plants whlch were not ldentlfled are glven as I1unidentn or 
" [vernacular name] /ull 

Abut 
Ar 
Cench 
Chl 
Dactylo 
Dig 
Ech 
Enlc 
Ent 
Erag 
Erlo 
Eu 
Hello 
Ind 
IP 
Rhyn 
Schoen 
Sedd 
Sen 
Set 
Sol 
Sor 
SP 
Teph 
Tet 
Trlb 
Uro 

Abut~lon 
Arlstida 
Cenchrus 
Chlorls 
Dactyloctenlum 
Dlgltarla 
Echlnochloa 
Enlcostemma 
Enteropogon 
Eragrostls 
Erlochloa 
Euphorbla 
Heliotroplum 
Indigofera 
Ipomoea 
Rhynchosla 
Schoenf eldla 
Seddera 
Senra 
Setarla 
Solanum 
Sorghum 
Sporobolus 
Tephrosla 
Tetrapogon 
Trlbulus 
Urochloa 

Growthform. g = grass (or sedge, lf footnoted) ; f = forb (or 
cllmber, or succulent lf footnoted); ds = dwarf shrub 



Densltv Rank: relatlve abundance vlsually estlmated (see 
TEBS report Appendix A), 5 = abundant/domlnant, 4 = common, 
3 = frequent, 2 = occas~onal, 1 = rare. 
Helqht Rank- total helght of taller lndlvlduals of each 
specles, vlsually estlmated; > 100 cm = 4, 51 - 100 cm = 3, 
21 - 50 cm = 2, 0 - 20 cm = 1 

Composite Abundance formula glvlng sum of Densltv Rank and 
Helsht Rank. 

Notes* any other lnformatlon lncludlng some srowthform 
categories mentioned above 

5. PLANTAX 

Thls database contalns plant taxonomic and 
ethnobotanlcal lnformatlon collected on or close to ground 
monitoring sltes Flgure 5 1s an example of reflex I1form 
vieww for thls database 

Famllv, No, Specles and Authorltv are standard botanical 
lnformatlon (No = Family number whlch corresponds wlth 
Kuchar 1988 - reference In TEBS report). 
Collection nos: JESS specimen numbers, collectors Hemmlng & 
Deshmukh and Deshmukh 1986/87/88. See TEBS report Appendix 
n 

Growth form: indicates whether tree, tree/shrub, shrub, 
dwarf shrub, grass, sedge, forb, climber, succulent 

FP, NFP found In floodplain or non-floodplain; y = yes, n = - 
no 

Sltes: JESS ground monltorlng sltes at or near whlch specles 
found 

Distribution broad dlstributlon In Somalla from Kuchar 
(1988) 

Taxonomlc notes sub-specles, varletles, etc., plus other 
relevant informatlon, such as lfsterllel* speclmen sent for 
~dentlficatlon. 

Vernacular name: (1 - 4) names glven to specles by local 
~nformants. 

USES : categorlzatlon of reported uses (food 1s human food; 
fodder, livestock food). 

Ethnobot notes: any other ehtnobotanical informatlon 



F i g l t r e  5 Ej ; imple  of rclrrn View of 
PLANTAY D a t s b a s e  

J E S S  PLANT TAYCjNOMY A N D  ET l  IldOEOTnNY 

F a m r l  j E c l r a g l n 3 i e a e  NI-I L-1 3 Species C o r d s a  y l :~e t zc l  
A l i t h t - ~ r l t y  Gtteri  e 

P- CI-11 l e c t l l a n  n o 5  A, 3'3, ;&Grc~wt l~  Form t ree 
FP 9 I4FP. n  

Sites 3,1%, 
D i s t r i b l \ t 1 1 = 1 n  s o l t t h  
T 3  I : I I - I I = I ~ ~  c nl-iGec_ s+er 1 l e  
' J ' e r n a c t t l a r  namP I s e e d  r a d e  
V e r n 3 i t l l a r  nsme , g e e d  m3dow 

- 
' ?e r  n a c l t l a r  name .., m a r  eer 60131 
k t  n a c l l l a r  name 4 

- ht ta l  ding p o l e s  a n d  r n - ~ 1 1 1  
Fctl:cl P r ~ t ~ t  
I=c~cl d e t 
t l e d ~ c ~ n a l  rs l=l ts  c r l t s h e d  *I  b o i l e c l ,  l l q l ~ l d  drttnl- f o r  h e 3 d a c h e s  
U t e n = , ~ l =  
U t t ~ e r  - 



Photosraphic Monitorlnq Sltes 

{to be use wlth TEBS Product # 4  Aerlal Photographs 
of Monltorlng Sltes [prints]) 

These (1: 1000) vertical aerial photographs are stored 
at REDSO, Nairobl. VEGPHOTO database records the TEBS 
analysls of these whlch 1s explained in TEBS report, Chapter 
VI and Appendlx B Flgure 6 1s an example of a VEGPHOTO 
record In the Reflex "form vlewll. 

Photo no first number (1 - 4) 1s film number and number 
after " is three dlglt frame number wlthin that fllm, 
these numbers found on photo-edge 

Flood~lain indicates whether slte 1s in Jubba floodplaln; 
llyII = yes, ~ ~ n ~ l  = no 

Tvpe: for floodplaln, 1 = undlfferentlated; 2 = tog; 3 = 
dhesheeg, 4 = flat, free-draining, 5 = levee, 6 = 
heterogeneous (see TEBS report). In river-dependent zone 
three digit number refers to "land system unitsw of Southern 
Rangeland Survey (see Watson & N~mmo 1985). 

River Zone* Equivalent to river sectlons I-VIII In TEBS 
report, TEBS Map 1. 

Distance from flood~lain: distance of rlver-dependent zone 
sites from Jubba floodplaln. 

Side* whether west (W) or east (E) of Jubba floodplaln 
(rlver-dependent zone sites only) 

Woody to Nothlnq: records percent cover of photograph wlthln 
dot grld frame used for analysis (see TEBS report, Appendlx 
B); Road refers to car track, Track to footpath or livestock 
trall, Human other human created features including 
farmland; Other is dlscernlble but unclasslfled; Nothinq is 
uninterpretable section of photograph 

Total is sum of all categorles llsted; must be 100 because 
of technique 

Vesetation sum of potentla1 vegetation cover categorles 
(1 e formula computlng Total mlnus Water, Road, Track, 
Human, Other and Nothinq). 

Percent woody formula computlng Woodv as percent of 
Veqetation. 

Cover class: subdlvldes Percent woodv lnto following 
categorles: 1 = 0 - 2% woody cover, 

2 = 2 - 19%; 
3 = 20 - 39%; 



F l g l r r e  5 E , a r n p l e  o f  Form Vlew of  
'JEGPHOTO D<> tab3se 

JESS 'JEGErATIDN PHOTOGRAPHY 

- 
P~-~I:I-~I:I ~ I : I  04; F1o1:rdplali-i y T y p e  2 
L~:~ne 5 Elst from f p l  S l d e  

WI: I IS~Y t34 Gr355k 22 R a r e  1 )  Water [ )  Frrad 0 

1 r 9 ~ 1  0 Hlrman 1 1  Fallen t r ~ ~  '1 
Cl ther  0 Nl:lkhan~g ; T111kal l o o  ' J e g e t a t a o n  37 

P e r  c e n t  W C I I : I ~ ~  66 C o ~ e r  c l a s s  5 
t l e 3 1 7  cr1:twn d l a  c?ver  Lrn 7 5 S l  k e  c jescf~17t l1 : tn  medli!m w~-l~ld? 3nd 

5T-E STRUCTUPE A N A L Y S I S  

P r o p  ~n  s s z ~  c l a s s  1" 1 1  4 11" 1 )  , - 111" 0 0  I V "  0 ;  

V "  I )  0 V I "  0 ;  V I T "  0 0  



Mean crown dla over 2m formula computlng mean crown 
dlameter for crown slze classes > I (see SIZE STRUCTURE 
ANALYSIS below) 

Slte Descrl~tlon: uses classlflcatlon described In TEBS 
report Appendlx C, partly sublectlve from vlsual examlnatlon 
of photograph In con1unctlon wlth Cover class and Mean crown 
dla over 2m . 
SIZE STRUCTURE ANALYSIS dlvldes woody plants wlthln the dot 
grld frame Into slze classes (see TEBS report, Appendlx C). 

No in sample number of lndlvldual woody plants In randomly 
selected sample uslng dot grld. 

Total no total number of lndlvldual woody plants In dot 
grld frame. 

I: to VII: number of sample In slze classes (m) of woody 
plants based on crown dlameter and 1 1000 scale 

ProD In slze class, formula computlng proportion of woody 
plants In each slze category llsted above. 

NOTES: any other relevant lnformatlon. 



11. TEBS GROUND MONITORING SITES, PHOTOGRAPHIC SLIDES 

At each ground monltorlng slte several photographs were 
taken as vlsual records for future comparison. These 
transparencies are In 4 boxes labelled "JESS/TEBS Veqetatlon 
Monltorlns Sitesw 

At most sites four photographs were taken, two looklng 
horizontally into the site from 5 or 10 paces outside and 
two looking vertically downward at the ground (see TEBS 
report Appendix A) The exact positlon from which these 
photographs were taken and variations on the standard 
pattern are recorded for each slte In TEBS Ground Monltorlnq 
Sltes 

On the mount of each slide three ltems are recorded 

for example, 23 I11 
July 87. 

Arablc numerals are Site Numbers. 
Roman numerals are number of photograph at that site. 
Date Month and year when photograph was taken 



111. AERIAL CENSUS DATA TABLES 

Extensive aerlal resource surveys yleld a masslve 
amount of data. JESS aerlal censuses, performed by RMR, are 
summarlzed In Resource and Land Use Surveys of the Jubba 
Vallev (Watson t Nmmo 1988) and used extensively In TEBS 
report (Deshmukh 1989) Watson & Nmrno (1988) also explaln 
methods of data collection, analysls and organlzatlon These 
aspects are not covered In this gulde 

Following is a gulde to six volumes of data produced by 
the aerlal surveys. 

Volume 1, Comparatlve Tables of Strata 

Volume 2 Comparatlve Tables of Reslons 

Volume 3. Proflles of Strata 

Volume 4 Proflles of Reqlons 

Volume 5. Llvestock Actlvltles bv Strata 

Volume 6. Llvestock Actlvltles bv Reslons 

A. Tlmlnq and Stratiflcatlon of Censuses 

Three censuses were conducted 

- 1st Jilaal Survey; 26 January to 3 February 1987, 
- 2nd Jllaal Survey; 28 March to 13 Aprll 1987, 
- Hagal (xagaa) Survey, 29 July to 26 August 1987 

Subdlvlslons of the TEBS and Aerlal Census study areas are 
shown In Flgures 7 and 8. The prlmary ecological dlvlslon 
1s: 

- the Jubba rlver and ~ t s  floodplaln, 

- the rlver-dependent zone (or Jubba Valley Zone) whlch 
stretches 30 km elther slde (west and east) of the 
floodplaln 

The 1st Jllaal Survey covered only the floodplaln, the 
other two surveys covered the whole study area. Floodplain 
surveys cover (approxlmately) 10% and rlver-dependent zone 
surveys (approxlmately) 3% of the respective areas Fllght 



END OF RESERVOIR ZONE 

JUBBA RlVER ZONE 
RlMR FLOODPWN SECTOR IV 

JUBBA FLOODPLAIN ZONE 

RIVER FLOODPWN SECTOR VI 

(straa 16-18 21 23) 
Coarse W a r  AIlvvlurns 

RlMR FLOODPMN SECTOR VlI 
h e r  (strata 25 32) 
Fine RNCr AIIVYIU~S 
(slnta 24 27 30 31 34) 

C o a n e  R I ~ I  Alluviums 
(stnta 26 28 29 33) 

IN DlAN OCEAN 
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lines used In thls strip census technique are shown In 
"Aerial Census Mapsw 

North to south the floodplaln and rlver are dlvided 
Into elght rlver sectlons (I to VIII) and the rlver- 
dependent zone Into seven rlver sections (I to VII, VII 1s 
equivalent to sectlons VII and VIII In the floodplaln). 
Rlver Sections are shown In Flgure 7. 

The resewolr zone covers the rlver, floodplaln and 
non-floodplain areas that wlll be inundated after closure of 
Baardheere Dam In rlver sectlon 11. In the south, the 
floodplaln and rlver-dependent zone are extended westward to 
Include Dhesheeg Waamo (see Flgures 7 and 8). 

B Strata 

The floodplaln and rlver-dependent zone are further 
subdlvlded into strata. These strata are comblned In varlous 
ways to produce reglons (see Sectlon C) Data at the stratum 
level are presented In volumes 1, 3 and 5. 

Rlver-dependent zone (Jubba Valley zone) strata are 
arranged In the slmple geographical fashlon shown 
dlagramatlcally In Figure 8. These strata are numbered 35 to 
102 west to east by rlver sectlon. Each is 6 km wlde and the 
length of ~ t s  river sectlon Floodplain strata are more 
complex and relate to physiography and sediment type The 
classlflcatlon 1s based on a serles of land-use and 
vegetation photomaps produced by AHT (1984) Thls 
interpretation is updated In the JESS "Maps of Aerlal Census 
ResultsI8. The strata are named 

- undifferentiated floodplaln In river sectlons I - 
I11 

In river sections IV to VIII possible categorles are* 

- levee (L), 
- dhesheeg (D) ; 
- flne flat alluvla (d); 
- mixed alluvla (H) ; 
- swamps; 
- lrrlgated estates; 
- villages 

(Letters In parentheses refer to categorles In AHT 1984). 
Where they occur In the same river sectlon, dhesheegs, flne 
flat alluvia and lrrlgated estates are sometimes comblned as 
flne rlver alluvia and levees and mixed alluvla as coarse 
rlver alluvla (see Flgure 7) 



Numberlng of floodplaln (and rlver) strata runs 
north to south by rlver sectlon. Thus one physlographlc type 
wlll have several stratum numbers. For example, levees In 
rlver sectlon IV are stratum 8; levees In rlver sectlon V 
are stratum 11, etc. (see Flgure 7 and Table 1). 

Table 1 Numberlns System of Floodplain and Rlver Strata 
Flat = fine flat alluvla; mlxed = mlxed alluvla; lrrlg = 
lrrlgated estates. 

RIVER 
SECTION STRATA 

1 = rlver; 2 = undlfferentlated floodplaln 

I1 3 = rlver, 4 = resewolr zone (~ncludes floodplain 
and some non-floodplain areas) 

I11 5 = rlver; 6 = undlfferentlated floodplain 

IV 7 = rlver, 8 = levee; 9 = dhesheeg; 10 = swamp 1 

V 11 = rlver, 12 = levee; 13 = dhesheeg 

VI 14 = rlver, = levee, 16 = dhesheeg, 18 = qlat, 
19 = village'? 20 = mlxed. 17, 21-23 = lrrlg 

VII 25 = r ver; 26 = levee, 27, 303 = dhesheeg; 
28, 29' = mlxed. 

VIII 32 = rlver; 33 = levee; 34 = dhesheeg; 31 = flat 

swamps and vlllages occur sporadically throughout rlver 
sections, but are grouped for the whole floodplaln under 
hese stratum numbers ' 17 = Jubba Sugar; 21 = Fanoole rlce; 23 = Mogambo 
rlce/mlxed, 24 = bananas. 

30 = Dhesheeg Waamo 
28 = Shabeelle mlxed alluvla, 29 = Jubba mlxed alluvla 

(see Maps of Aerlal Census Results). 



Reglons are comblnatlons of strata In some loglcal 
fashlon They may be ecologlcal comblnatlons, such as all 
dhesheegs or geographlcally contiguous strata at varlous 
hlerarchlcal levels. Eighty flve of these stratum 
comblnatlons are presented as reglons In Volumes 2, 4 and 6 
Regions are numbered in a continuous serles regardless of 
hlerarchlcal level or ecologlcal or geographical stratum 
comblnatlons. 

The flrst reglonal classlflcatlon 1s an ecologlcal 
helrarchy of Ecologlcal Zones, Ecological Reglons and 
Ecologlcal Provinces The baslc unlt In thls scheme 1s 
termed Ecologlcal Zones. Thls classlflcatlon 1s lntended to 
brlng together areas whlch are environmentally slmllar, but 
widely spread geographlcally For thls purpose the rlver- 
dependent zone 1s spllt lnto northern limestones and 
southern marlne plalns (see Flgure 8 and TEBS report) West 
- east separation lnto 6 km bands 1s shown In Figure 8 



Table 2 Reslons Deflned as Ecoloslcal Zones 

REGION 
NUMBER 

STRATA 
INCLUDED ECOLOGICAL ZONE 

Undlfferentlated floodplaln 2,4,6 

River 1,3,5,7,11,14,25,32 

Dhesheegs 9,13,16,27,30,34 

Levees 8,12,15,26,33 

Swamps 10 

Irrigated estates 

Flne flat alluvla 

Villages 19 

Mlxed alluvla 20,28,29 

0-6 km limestones 39,40,49,50,59,60 

6-12 km limestones 38,41,48,51,58,61 

12-18 km limestones 37,42,47,52,57,62 

18-24 km limestones 36,43,46,53,56,63 

24-30 km limestones 35,44,45,54,55,64 

0-6 km rnarlne plaln 69,70,79,80,89,90, 
99,100 

6-12 km marlne plaln 68,71,78,81,88,91, 
98,101 

12-18 km marine plaln 67,72,77,82,87,92, 
97,102 

18-24 km marine plain 66,73,76,83,86,93,96 

24-30 km marine plaln 65,74,75,84,85,94,95 

Ecologlcal Reglons (Table 3) are comblnatlons of 
ecological zones llsted above. For example wetlands are 
combined as rlver and swamps, llmestones and marlne plalns 
are grouped as close to the floodplaln (0-18 km) and dlstant 
from the floodplain (18-30 km). The preflx "RW is used to 
dlstlngulsh reglon numbers from stratum numbers In the 
following tables where not speclfled by headlngs 



Table 3 Ecoloslcal Reslons Grouped from Ecoloslcal Zones 

REGION 
NUMBER ECOLOGICAL REGION 

Rlver and swamps 

Undifferentiated floodplain 

Fine rlver alluviums 

Villages 

Close llmestone 

Dlstant llmestone 

Close marlne plaln 

Dlstant marlne plaln 

ECOLOGICAL ZONES 
INCLUDED 

The next hlerarchlcal step 1s to ecologlcal provinces 
as broad comblnatlons of ecologlcal reglons. 



Table 4 Ecoloslcal Provinces Grouped from 
Ecoloslcal Reglons 

REGION 
NUMBER ECOLOGICAL PROVINCE 

ECOLOGICAL REGIONS 
INCLUDED 

28 Rlver and floodplain R20,R2lIR22,R23 

29 Rlver-dependent zone limestone R24,R25 

30 Rlver-dependent zone marlne plan R26,R27 

The second set of reglons 1s geographical. In the flrst 
group, the basic unlts are Rlver Sections, north to south 
wlth floodplain separated from river-dependent zone (Flgure 
7) These reglons are In A column In Table 5 The second 
level 1s to comblne floodplaln and river-dependent zone for 
each river sectlon (B column In Table 5 The thlrd 
subdlvlslon (column C In Table 5) 1s Eloodplaln + rlver, by 
rlver sectlon, but omlttlng the rlver-dependent zone 

The study area (floodplaln + rlver dependent zone) 1s 
also divlded north to south lnto 

reglon 71 upstream of the proposed reservolr (rlver 
sectlon I) , 

reglon 72 the reservolr sectlon (rlver sectlon 11), 
reglon 73 downstream of the proposed dam (rlver 

sections I11 to VII), 



Table 5 Geosraphical Hlerarchv of Sub-dlvlslon of 
Studv Area I n t o  Reslons 

REGION NUMBERS LOCATION STRATUM NUMBERS 
INCLUDED 

A B C 
R l v e r  Sec t lon  I 

31 78 Rlver 1 
32 64 Floodplain 2 
33 Rlver-dependent zone, w e s t  35-39 
34 Rlver-dependent zone, e a s t  40-44 

R l v e r  Sec t lon  I1 

35 79 Rlver 3 
36 65 Floodplain 4 
37 Rlver-dependent zone, w e s t  45-49 
38 Rlver-dependent zone, e a s t  50-54 

R l v e r  Sec t lon  I11 

39 80 Rlver 5 
40 66 Floodplain 6 
41  Rlver-dependent zone, w e s t  55-59 
42 Rlver-dependent zone, east 60-64 

R l v e r  Sec t lon  I V  

43 81  R l v e r  7 
44 Dhesheegs 9 
45 67 Levees 8 
46 Rlver-dependent zone, w e s t  65-69 
47 Rlver-dependent zone, east 70-74 

R l v e r  Sec t lon  V 

48 82 Rlver + Swamps 1 0 , l l  
49 Dhesheegs 13 
50 68 Levees 1 2  
51 Rlver-dependent zone, w e s t  75-79 
52 Rlver-dependent zone, east 80-84 

Rlver Sec t ion  V I  

53 Rlver 1 4  
54 83 Dhesheegs + f l a t  a l l u v l a  + 16-18, 21-23 

69 irrigated estates 
55 Levees + rnlxed a l l u v i a  15,20 
56 Rlver-dependent zone, w e s t  85-89 
57 Rlver-dependent zone, e a s t  90-94 



Table 5 continued 

Rlver Sec t lons  V I I / V I I I  

58 Rlver 25,32 
59 '84+85 Dhesheegs + f l a t  a l l u v l a  24,27,30,31,34 
60 70 Levees + mlxed a l luv la  26,28,29,33 
61 Rlver-dependent zone, w e s t  95-99 
62 River-dependent zone, east 100-102 

Vl l l ages  19 
( l n  many Rlver Sec t lons )  

84  1s ( f loodp la ln  + r lver)  of r lve r  s e c t l o n  V I I ;  
85 1s ( f loodp la ln  + r lver)  of r l v e r  s e c t l o n  V I I I  

Another geographical subdlv ls lon  (Table 6) 1s W e s t  t o  
E a s t  cornblnlng a l l  rlver s e c t l o n s  

Table 6. Subdlvls lon of Studv A r e a  I n t o  Reslons 
W e s t  t o  Eas t  

REGION 
NUMBER LOCATION STRATA INCLUDED 

74- Rlver-dependent zone C ) C - L J ~  =.J-.,~, 45-49,  45-59, 
W e s t  65-69, 75-79, 85-89, 

95-99 
75 Floodplain 2,4,6,8,9,12,13,  15-24, 

26-31, 33,34 

76 R l v e r  1,3,5,7,10,11,14,25,32 

77 Rlver-dependent zone 40-44, 50-54, 60-64, 
Eas t  70-74, 80-84, 90-94 

100-102 

D. VOLUME 1 Comparative Tables of S t r a t a  

Tables  comparing s t r a t a  and census f e a t u r e s  are 
presented  Numbering 1s such t h a t  Table 1 1, 1.2, etc., 
r e f e r  t o  1st J l l a a l  Census; 2 .1 ,  2 2, etc , r e f e r  t o  2nd 
J l l a a l  Census and 3 1, 3 2 r e f e r  t o  Hagal Census Table 
numbers correspond a c r o s s  t h e  censuses;  t h u s  Table 1 1 1s 
equivalent t o  Table 2 1 and Table 3.1, etc. When comparing 
censuses lt 1s important t o  recall  t h a t  t h e  F l r s t  J l l a a l  
Census covers  only t h e  r l v e r  and f loodp la ln  and does no t ,  
t h e r e f o r e ,  have s t ra ta  35-102. 



Looklng at all tables the flrst column 1s stratum 
number and the second column (ommlted from Hagal Census, but 
the same as Second Jllaal Census) 1s area of each stratum 
(km2). For Items that are counted (e g. llvestock, water 
sources, agrlcu tural features), DENS (denslty; number of 1 features per km ) and EST (estlmate of total number In 
stratum) are given For ltems whlch are estimated as area 
covered (land-uses), %AGE (percentage of stratum) and HA 
(hectares) are glven for each land-use category 

At the foot of each table 1s a summary of data for all 
strata presented In that table DEN 1s overall denslty 
(features per km2), EST is total of Feature (all strata) and 
SE+/- 1s the standard error of the mean for that total 

Tables presented for each census are as follows Table 
numbers are for 1st Jllaal Census, for 2nd Jllaal Census 
substltute preflx 112 I t ,  for Hagal Census substltute preflx 
113 Tables 2.10 and 2.11 are included, although these 
features were not counted durlng the 1st Jllaal Census 
Where a table 1s too large for the page lt 1s spilt lnto 
sectlons A, B, C. For preclse meanings of any category 
Chapter 7 In Watson & Nlmmo (1988) should be consulted 

TABLE 
NUMBER CONTENT 

Llvestock numbers by specles (1 20) 
Wlldlife numbers by specles (1 21) 
Llvestock and wlldllfe carcasses by specles (1 22) 
Llvestock blomass by specles (1.23) 
Wlldllfe blomass by species (1 24) 
Aggregate llvestock, wlldllfe and herbivore 
blomass (herbivores = llvestock + wlldllfe 
excluding crocodiles) (1 25) 
Water sources (excluding rlver), see Watson & 
Nlmrno (1985) for meanlng of llWelghted Water Source 
Index1! (1 26) 
Rural structures by type (corrals, graves, houses) 
(1 27) 
Agricultural features by type (shelters, crop 
stores, pole cuttlng, troughs, tractors, carts) 
(1 28) 
Wood exploltatlon features (firewood, buldlng 
poles, tlmber, charcoal features) (1.29) 
Water-use features (~nstallatlons, collecting 
polnts, troughs) (1 30) 
Irrlgatlon features (channels, bunds, pumps, 
abandoned) ( 1.3 1) 
In-rlver features (boats, ferries, people, nets) 
(1 32) 

1 14 Flood- recession cropplng (bank, dhesheeg) (1 33) 
1.15 Ralnfed cropland (~ncludlng fallow, abandoned, 



cleared, perennials) (1.34) 
1 16 Irrigated cropland (~ncludlng fallow, abandoned, 

cleared and some specles) (1 35) 
1 17 Miscellaneous land-use (refugee camps, swamp, 

enclosed, cut grass, burnt, forest nursery) (1.36) 
1.18 Land-use summary (1 37) 
1.19 Sample data (area sampled, percent of stratum 

sampled, number of samples) (1 38) 

E. Volume 2 Com~arative Tables of Reslons 

The layout of this volume 1s exactly the same as Volume 
1 but regions are substituted for strata. Tables are 
arranged In the same sequence but numbered 1.20 to 1.38 for 
1st Jllaal Census (2 20 to 2.38 for 2nd Jilaal Census, 3 20 
to 3 28 for Hagal Census) The approprlate table numbers are 
In parenthesis at the end of stratum table descriptions 
listed above. 

Volume 3 Proflles of Strata 

In thls volume strata are vlewed separately. Thus ~f an 
overview of all livestock, wildlife, land-use, etc 1s 
requlred for a particular stratum number (see Table 1 to 
locate approprlate stratum number). The heading to each 
profile Indicates which census 1s referred to 

G. Volume 4 Proflles of Resions 

In this volume reglons are viewed separately in the 
same way as for strata In Volume 3. Reglon numbers are glven 
in Tables 2 to 6. Brlef reglon lltltlesw are glven as 
headlngs for each profile, Tables 2 to 6 should clarlfy the 
meanlngs of these titles. 

H. Volume 5 Livestock Actlvltles by Strata 

Thls volume describes actlvltles of livestock observed 
durlng each census (censuses are Identified in the heading 
to each table) The categories, llsted below, are self 
explanatory Specles are recorded separately Estimates of 
the total number and percentage of anlmals engaged In each 
actlvlty are glven. For preclse deflnltions of terminology, 



see Watson & Nlmmo (1988). For deflnltlons of strata see 
Table 1 and Figures 1 and 2 

Feedlng on range 
Feedlng on fallow rainfed cropplng 
Feedlng on abandoned ralnfed flelds 
Feedlng on enclosed (but otherwise unmanaged) land 
Feedlng on fallow lrrlgated flelds 
Feedlng on abandoned lrrlgated flelds 
Feedlng on lrrlgated flelds (and headlands, canal 
banks) 

Stall fed ( ~ n  enclosure or at cut heap of crop 
residues) 

Drlnklng from river bed or bank 
Drlnklng at well 
Feeding close to enclosure or dwelllng 
Feedlng on land cleared for ralnfed cropplng 
Drlnklng from war (dugout) 
Feedlng on recedlng flood cropping, rlver bank 
Feedlng on burned land 
Feedlng on lrrlgated banana plantation 
Trecklng 
Carrying fodder or pulllng fodder cart 
Feedlng on mechanized ralnfed fallow 
Feedlng on rainfed cropland 
Feedlng on irrigated sugar plantations 
Draft animal 
Trecklng to or from water 
Drlnklng from sprlng 
Feeding on flooded pasture 
Drinklng from pool 

I Volume 6 Livestock Actlvltles bv Reslons 

Thls volume is organized ld the same way as Volume 5, 
except data presented 1s for reglons not strata. For 
deflnltlons of region numbers see Sectlon C and Tables 2 to 
6. 

DISKETTES OF AERIAL CENSUS DATA 

These disks contaln raw data of Items censused In each 
stratum along each fllght llne for each census Thls 
lnformatlon can be used to plnpolnt data geographically For 
example, lt is posslble to determine the number of cattle 
counted by the aerial surveyor as a partlcular fllght llne 
crosses a partlcular dhesheeg Locations of fllght llnes and 
subdlvlslons along them are marked on manuscript map sets c) 
and d) llsted In the introductory section of thls data 
guide. To access dlsks, lnsert the ARIS Master Dlsk and type 


