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PREFACE
 

This study was conducted as part of the Water Management 
Synthesis-Il Project, a program funded and assisted by the United States 
Agency for International Development through the Consortium for
 
International Development. Utah State University, Colorado State
 
University and Cornell University serve as co-lead universities for the 
Project.
 

The key objective is to provide services in irrigated regions of the 
world for improving water management practices in the design and 
operation of existing and future irrigation projects and give guidance to 
USAID for selecting and implementing development options and investment 
strategies. 

For more information about the Project and any of its services, 
contact the Water Management Synthesis-Il Project.
 

Jack Keller, Project Co-Director Wayne Clyma, Project Co-Director
 
Agricultural and irrig. Engr. University Services Center 
Utah State University Colorado State University 
Logan, Jtah 84322 
 Fort Collins, Colorado 80523
 
(801) 750-2785 (303) 491-6991 

LWalterE. Coward, Project Co-Director 
Department of Rural Sociology
Warren Hall 
Cornell University 
Ithaca, ;New York 14850
 
(607) 256-5495
 



FOREWORD
 

This mini-irrigation survey was completed within a three-week period 

beginning or November 18, 1983. During the sam- time the Review Team 

also evaluated USAID's Rift Valley Rice Project. This sector survey does 
not provide a complete guideline for irrigated agricultural development 
in Tanzania; rather, it can serve as a point of departure for pinpointing 

some interesting possibilities for assisting and aiding in the more 
effective development of irrigated agriculture in the country. 

This irrigation sector review is limited in scope because the Team
 

-.as not charged by its terms of reference to visit sites in the western 

and southern areas of the country. It is apparent, however, from 

regional differences in agrocl imatic condiitons that irrigation 

investment and development policies should likely vary across the 

country. For example, rainfed agriculture is more viable in some regions 
tha1 in others and overall seeims to offer substantial potential for 

increasing agricultural production. 
In some regions such as the Rift Valley in the more central area low 

natural rainfall and limited surface and underground water resources 
suggest a minimal potential for agricultural development with or without 

irrigation facilities. Here collection of limited runoff water on heavy 
clay soils and the diversions from seasonal streams and rivers can
 

provide a type of supplermental irrigated agriculture. Lack of power -­
man, animal and mechanical -- in addition to water shortage severely 
restricts production in these same areas. Given these and other 

constraints (lack of roads, proven husbandry practices, minimal extension 

service and demonstration plots, etc.) irrigation investment decisions 
can only be made in the broader context of a comprehensive agricultural
 

developrent p-ogram. 
The Team was extremely fortunate to have had the opportunity to work 

with and learn from the Irrigation Officer of the Government of Tanzania, 

Mir. C. K. Chiza, who served as a special consultant to the Team and was 

an invaluable resource. His insights and wisdom helped keep us grounaed 
in the realities of the Tanzanian environment. The Team, however, is 

responsible for any errors in judgment which have been committed. 
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Mr. Kurt Lonsway, USAID project engineer assigned to the Team, was
 

especially appreciated. His openness and willingness to discuss and
 

explore his experiences helped motivate thinking in important ways.
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The team wishes to express its appreciation to the following
 

individuals for their assistance and informative discussions:
 

Mr. Kenneth Lyvers, Agriculture Development Officer, USAID/Dar es
 

Salaam
 

Mr. I. I. Nkuba, Acting Director, Irrigation Division, Ministry of
 

Agricul ture
 

Mr. Kisuguti, Farm Manager, Dakawa Irrigation Scheme
 

Mr. T. Latonga, Farm Manager, NAFCO Ruvu Irrigation Scheme
 

Mr. Kapela, Regional Planning Officer, Dodonta
 

Mr. M. K. Migetto, Planning Officer, Singida
 

Mir. N. K. Rajabu, Irrigation Engineer, Rift Valley Pilot Rice
 

Project
 

Mr. J. 1. Mbuli, Regional Planning Officer, Agriculture Regional
 

Director, Singida
 

Mr. A. A. Massawe, Regional Agricultural Development Officer,
 

Singida
 

Mr. J. J. Msae. Deputy Exector Director, i.lanyoni
 

Mr. A. Mdinka, District Planning Officer, M.4anyoni 

Mr. R. Whagama, Regional Development Director, Kilimanjaro 

Mr. E A. Watowa, Regional Agricultural Developmnent Officer, 

Kilimanjaro
 

Mr. A. Sato, Liaison Officer, Kilimanjaro Agriculture Development
 

Center
 

. K. ?asumbuchi, Rice Agronomist, Kil imanjaro Agricultural
 

Development Center
 

(Arusha Delegation)
 

Arumeru Irrigation Engineer
 

Arumeru District Agricultural Development Officer
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Sites Visited
 

Ruvu Irrigation Scheme, NAFCO Farm, Coast Region
 

Dakawa Irrigation Scheme, NAFCO Farm, Morogoro
 

Rift Valley Pilot Rice Project, Bahi, Ngaiti, Udimaa and Chibumagwa,
 

Dodoma District - Dodoma Region and Manyoni District - Singida 

Region 

Mnenoa, iLO Small Scale Irrigation Scheme, Kondoa District, Dodoma 

Region 

Mto wa Mbu, ILO Large Scale Irrigation and Flood Control Rehabili­

itation Scheme, Arusha Region 

Kilimanjaro Agricultural Development Center, Kilimanjaro Region
 

Ngabobo Small Scale Irrigation Scheme
 

Ngarenanyuki Small Scale Irrigation Scheme
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EXECUTIVE SUMMARY
 

General Observations
 

Tile Government of Tanzania (GOT) appears to be now focusing somewhat
 

more heavily on the agricultural sector as a critical component in the 
development process. It is important to establish the role, if any, that
 

irrigation might play in the agricultural sector. Not only is it 
necessary to establish the potential contribution of irrigation, but it 
is necessary to see that potential in the appropriate timepath of 
development. This calls for a greater maturity and sophistication than 
is often present in the "shopping list" approach to resource allocation.
 

The Tanzania Government may well have sufficient experience and wisdom to
 

avoid the massive misallocations that can occur from relying too heavily 
on/ an ad-hoc development sequence.
 

There seems to be a general feeling in the GOT that the effects of 
droughts, which among other causes have been responsible For recent 
production shortfalls, can be eliminated with irrigation and that 
i rriqated agricultural development holds the key to stabilizing and 
increasing production. In response, the Review Team points out that 
irrigation water supplies from direct stream diversion are also sensitive 

to drought. These are the irrigation water supplies which can be most 
easily and readily developed using local currency and self-help. This 
leaves very capital intensivr large projects with reservoir storage and 
systems which depend on pumping from groundwater or lakes as being those 
whicn would be immune from droughts. These types of projects are 
typica.lly ten or twenty years to maturity. in addition, when the drought 
periods are only occasional, as in the Tanzanian case, such projects 
often are not justifiable purely on economic grounds. Furthermore, if 

pumping is required foreign exchange shortages and lack of a supportive 
infrastructure create Fuel shortages and great difficulty in maintaining 

machinery in operating condition. 

In summary, given shortages of foreign exchange to purchase pumping 
plants ana spare parts to kee' them running, a lack of a tested 
agricultural program, a lack of supportive institutions and the existence 
of other opportunities to increase agricultural production, we have very 
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serious reservations concerning the wisdom of attempting to achieve food
 

security mainly through irrigated agriculture. (See page 3 and the
 

Appendix for a further discussion of this point.)
 

Recommendations
 

1. The GOT is now focusing on small, simple irrigation projects as
 

opposed to large complicated ones.' We endorse this focus; however, as
 

mentioned previously, we have reservations concerning any systems, small
 

and large alike, which depend on pumping water. Not only is there a fuel
 

and spare parts problem caused among other things by a foreign exchange 

shortage, but such systems also require a complicated supporting 

infrastructure for supplying fuel and maintenance services. The
 

operation of such an infrastructure may be as complicated as operating 

large canal systems.
 

2. We have noted long-range planning efforts and statements 

suggesting that all irrigation development (including those by the 

beneficiaries themselves) be in accordance with ;el]I refined and 

developed masterplans. The Team recommends incremental planning rather 

than costly long-range master planning. Our principal objection to
 

long-range (up to 20 years) master agro-hydraulic planning is not only
 

that it is expensive, but it is based on incomplete information and also
 

irrigation technology is rapidly changing in ways which will affect
 

development plans. Furthermore, the planning and efforts to adhere to
 

the plans may actually retard development. 
For incremental planning purpos je recoimend that a country-wide 

agro-hydraulic resourcE? inventory b, ,iade. A good start on this is 

already available in'the recent FAG "Agroclimatic and Land Suitbility 

Study." 2. In addition, an inventory of pre-annual and semi prp-annual 

'Herein we define small projects as being those which when completed
 
can be managed, operated and maintained by the beneficiaries. Some
 
assistance and training may be required at the onset but they do not
 
require an external agency to carry out the management, operation and
 
maintenance functions except for pericdic reviews and occasional
 
assistance with maintance.
 

'D.P.J. Van de Vyvere and the Early Warning System Crop ilonitoring 
Project, "Agro-cliriatic and Land Suitability Study," Working Paper No. 
10, National Food -t;,tegy Project in Tanzania, FAO, Aug.-Oct. 1981. 
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streamflows and the current effective irrigated acreage from them should 

be made on a region-to-reion basis. 

Using the above information, first priority should be given to 

simple small-scale irrigation schemes which have a reasonable potential 

to increase production with both limited foreign exchange and limited 

critical local commodity inputs. Technical, heavy machine work, 

commodity and credit assistance should be given to both mini private 

projects and small-scale commumity projects. 

3. The Team has, observed public and private irrigation schemes 

that are not fully operational, and we have been infcrmed that there are 

a number of such schemes throughout the country. These investments 

undoubtedly represent a significant underutilized economic and physical
 

resource. In view of this, the Team recommends that an inventory be made
 

of the irrigation systems which are now in place. Such an inventory, to
 

be useful, should include multidisciplinary diagnoses of the more
 

oromising systems to identify the "ocioeconomic as well as the 

engineering and agronomic Droblems which have retarded system 

utilization. 

Based on such a region-to-reoion inventory a strategy of incremental 

planning can be initiated to complete or rehabilitate systems based on 

the economics of the necessary new investments compared to expected 

production increases. Obviously, added investments should only be made
 

where the socioeconomic factors indicate that they have a relatively high 

potential for success.
 

4. During the review the Team noted that there are a number of 

water management and research/demonstration activities underway 

throughout Tanzania. However, these are all independent efforts and 

there is little or no coordination between them or effort to synthesize 

the experience and lessons learned. In view of this, the Team recommends 

that the Irrigation Division of the Ministry of Agriculture take on the 

task of developing an information coordination network between the 

various foreign assisted irrigation projects, local research stations and 

the division of extension (see page 5).
 

5. Realizing that competition for dcpendable water flows will 

intensify, the Team recommends that the system of water rights and laws 
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which has been developed be supported with provisions to enforce the law
 

and regulate the diversions in accordance with a reasonable scheme of 
priorities. We do not recommend extending the legal system past the
 
diversion points as we feel the allocation of water within each system 
can best be handled by the beneficiaries themselves through water users' 
associations.
 

6. One of the lessons ltarned on the USAID Ritt Valley Rice 
Project was that there is a large amount of construction equipment and 
agricultural machinery in Tanzania which is not functioning due to 
relatively minor mechanical difficulties. Furthermore, the Rift Valley 
Project was able to rehabilitate an impressive amount of construction 
equipment (over one million dollars a,. original cost) with 
project-trained local mechanics using field tool kits to install less 

than $20,000 of needed parts. Host of the machines had only been 
operated for a relatively few hours and can be operated for many times 
longer before requiring major overhaul. In view of this impressive 

perfornance the Team recommends that priority be given to a construction 

equipment and agricultural machinery rehabilitation program. 

The next step will be to utilize the rehabilitated machinery 

effectively. This will require training machinery operators (as the Rift 
Val ley Project has done) to do routine maintenance; furthermore, diesel, 
lubricants, spare parts and mechanical services must also be available to 
keep the machinery in operation. By benefiting from this existing 
capital (in a form of rehabilitated machines), considerable 

agro-hydrological development can be undertaken at greatly reduced cost. 
7. The Irrigation Division of the OA is short of trained
 

professional staff for the design, construction and development of water 
management packages for carrying out even a modest program in small-scale 
irrigation, not to mention medium or large irrigation projects. With a 
view toward incremental building of the capacity of the division, the 
Team recomimends that each of the six zones be provided wiith a zone 
irrigation officer and assistant officer who are irrigation engineers and 
trained in the design and management of small- and medium-scale projects.
 

-n addition to the above, the irrigation agronomic aspects of the 
Divis-:on should be built up with an irrigation agronomisz in each zone 
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who can obtain information gained from the networking activities 

described earlier. 

Since there are few professional irrigation engineers and 

agronomists in the country, the development of this talent will require 
some special training. In view of this, the Team recommends that
 
professicnals with compatible trainng be selected and given special 
short
 
course programs in irrigation. One possibility for achieving much of the
 
needed training would be to solicit assistance from the Water Management 
Syntiesis-II Project. By using the Project's diagnostic analysis or the
 

International Irrigation Center training programs it would be possible to
 
provide rather intensive and useful training for engineers, agronomists, 

economists and sociologists associateo with the multidisciplinary 
diagnosis and management, rehabilitation or design of irrigation systems. 

8. The Review Team has been asked to address the subject of
 
appropriate pumping plants for irrigation in Tanzania. Unfortunately, we
 
are not cotimistic about any of the solar schemes and recommend that they
 
be tried and proven elsewhere before being brought to Tanzania.
 
Furthermore, animal power is only used on a local basis and is not 
generally available. This leaves various hand pumps and wind power for 
stock wa3ter and small garden :lot irrioation. For larger, schemes 
hydroelectric power is preferable where the power is available and the 
pumpsets are large enough and/or closely spaced. For more remote 
individual pumps, diesel engines afford the most practical power source. 

It is important to point out that electrical/diesel puoping requires 
a relatively cojl ex infrastructure of support services ifor fuel, 
lubricants, parts and maintenance). 3ecause of the difficulties of 

-- operating and maintaining machinery in Tanzania, gravity fed (or greatly 
pressured) systems are preferred even where they may appear to he more 

costly fhan pumped systems. 
9. There is undoubtedly significant potential for applying new 

irrigation innovations on certain high value export cash crops such as 
cashew, tea, coffee and sugar cane. Precision trickle, surface or 
sprinkle irrigation along with special agronomic packages often greatly 
increase production or unit of land as well as per unit of water 
applied. Such techniques can also render sites in unique agroclimatic 
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zones for a given commodity, but with poor topography or soils or limted
 
water resources, very productive. With this view in mind, the Team
 

recommends the possibilities for improving production of the 
more
 
promising export cash crops by using new irrigation technologies be
 

investigated.
 

10. The Team has been asked to make recommendations for further
 

studies concerning the need for a more complete sector review. As
 
mentioned in the introduction, we realize our study is of limited scope,
 
having only visited a small part of the potential irrigation areas of the 
country and not having read all the many studies which have been 
conducted by various donors and governmental agencies throughout the 
years. However, believing in incremental planing, we have reservations 
as to whether a detailed study is warranted at this time. We feel it is 
a given that there are vast untapped irrigation resources, but are quite 

certain that these will be expensive and complicated to develop. 

Developing complex, expensive irrigation potential is beyond the 
current Tanzanian capacity for designing, financing, managing and farmino 
the completed projects. Therefore, for the time being this potential 

should be held for future growth. In the m2antime, we believe the next 
order of business in irrigation is to continue develeoing small-scale 
systems and to complete the development of, and rehabilitation of, 
existina irrigation systems.
 

At the same time, attention should be given to improving Tanzanian
 

technical and managerial capacity in the irrigated sector. The
 
recommendations given herein should assist in this regard. 

in addition, th2 Team recommends the following iq the area of 
irrigation-related reviews: 

a. 	 A team consisting of two Ph.D. candidates, an economist and an 
agricultural engineer should spend at least one year drawing 
together, summarizing and synthesizing the many project 
planning documents and studies relevant to irrigation which 
have 	already been developed in Tanzania.
 

b. 	A similar team should conduct an economic analysis of current 
irrigation activities on large-scale, small-scale and prival. 
projects for important crops. 
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c. The Water Management Synthesis-Il Project should be called on 

to conduct a diagnostic analysis training course on one 

large-scale and one small-scale project in Tanzania. The 

training course should provide the needed training and 

background for future diagnostic activities in the country 

while at the same time providing an interdisciplinary diagnosis 

of the systems which are studies.
 

Some Criteria for the Expenditure of
 

PL 480 Funds in Tanzania
 

1. Expenditures on small-scale irrigation systems which will 
increase production are much preferred t6 those which are solely for the 
convenience of the cultivator. For example, it would be more effective 
to pay a farmer to dig a new canal than to replace temporary diversion 

structures with permanent masonry works. 

2. The lining of main canals from perennial springs and small 
Streams is probably cost-effective hrough wat= savings which can be 

used to expand total irrigated acreage. This is not likely the case for 
canals associated with seasonal floing rivers and streams with only 

single cropping and supplemental irrigatin potential. 
3. There are opportunities to rehabilitate small systems at likely 

low cost, such as the virtually unused system close to the agricultural 

colieqe at >lorogcro. 

4. Expendit'-res on incremental planning are much preferred to 

large-scale, long-ringe planning exercises. 
5. Any ex;penditure on improving the system of consolidating and 

providing access to past research in agriculturel and on measurements of 
physical resources such as meteorol oqi cal data is probably well 

,orthwhi 1e. 

6. PL 480 funds might well be utilized to support the development 
of an irrigated 3griculture/project network for donor-assisted projects 
and GOT activities associated with irrigated agriculture. A further 
description of ,ii activity is given elsewhere in this report. 

7. Support For the development of a professional society of 
irriqation eno-e -.s and irrigation agronomists would be a worthwhi e 
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activity. Such societies are commonplace around the world and contribute 

in very positive ways to professional development. 

8. Support might be provided to carry out hydrologic inventories 

aid for diagnostic analyses of exiscing irrigation projects. 
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GENERAL BACKGROUND AND DISCUSSION
 

A recent (1983) World Bank agriculture sector study provides the 
following description of the current level of irrigation development in 

Tanzania.
 

Only an estimated 3 percent of cultivated areas in Tanzania is 
under irrigation. In 1981 there were 114,378 ha under
 
traditional small-scale farmer irrigation and 25,260 ha under 
large-scale operations. The major large- scale schemes are on 
sugar estates, and to state-owned rice farms (Mbarali and 
Dakawa) . Among the smaller scale schemes are some 
villaae-owned communal schemes up to 200 ha each. Capital
allocations for increasing acreage under irrigation have yet to 
reflect the Government's ambitions. E'<cludina NAFCO farms, 
irrigation investment has constituted only TShs. 200 million, 3 
percent of total planned capital investment in the agricultural 
sector at current prices over this period. However, there was
 
a sharp increase in planned investment in 1980/31 and 1981/82
in both Ministerial and regional development budgets, and
 
irrigation receives considerble attention in the new Five-year 
?lan for I9 31i/R2-19/86. The Government oroposes that oie of 
the small-scale traditional irrigation should be organized into 
"better regulated village irrigation projects" despite the 
acknowledged failure of all but one of this type of communal 
village project to date.'
 

it is extremely difficult at present to determine the economic 
potential of irrioation development in Tanzania. Over the past ten year] 

a variety of opinions have been offered. in the late 1950s a 'dorld 3an'< 

M!ission placed considerable enphasis on irrigation agriculture. By the 

early 1970s the record of irrigation development was spotty at best. An 

:AO stidv at The time2 suggested a go-slow policy primarily on the 

opinion that there were lover cost mqethods in dryland farming, especially 

for maize, for increasing total food output. The recent World Bank 

agriculture sector study argues the rainfed agriculture case on the basis 

1,lorld Bank, "Tanzania Agricultural Sector Report," Report 'No. 

405-TA, August 19, 1983. 

2FAO, The Economics and Planning of Irrigation Report to the 
Government of Tanzania, UNDP 71o. TA 30196, Rome, 1972. 



of the recent FAO study of agro-climatic conditions 3 and on observations
 
on yield potential in the areas least likely to experience drought. They
 
point out, in addition, that rainfall is
inadequate "occasional,
 
regional and usually not severe." Other observers suggest that as much 
as 4 million hectares could be irrigated in some way with the water 
resources4 available. This is almost equivalent to the total acreage now
 
under cultivation. These authorities see 16 million tillable acres 
within the national boundaries. However, these same authorities can shed
 
no light on the economic potential of such development except to suggest
 

that with current regulated price relationships irrigated paddy 
production is more economically viable than is that of irrigated maize. 
This type of casual rule of thumb for resource allocation totally ignores
 
the role of supply and demand in factor allocation in both socialist and 
capitalist ecorumies alike.
 

Other observers, 
 long familiar with the Tanzanian agricultural 
economy, point to the successful exoerience with rice cultivations at 
Nbarali indication potential. notas an of The Team does have access to 
detailed costs and returns data from these schemes so as to place this 
reported success story within the overall 
 context of irrigation
 
development within the country. The casual evidence suggests that the 
development has been very costly. ,lumerous river basins, especially in 
the southern reaches of the country, have been identified as worthy of 
additional irrigation , asibility studies. i.uch more be knonmust 
before the economic realities of these sites can be considered. 

Al 1 observers to date do seem to agree, reaardless of their 
assessment oF potential, that the institutions necessary to support a 
modern irrigated agricul ture in Tanzania are not in place. These include 
sufficient research on all 3scects of crop production, an irrigation
 
authority of sufficient breadT.h and depth, an extension staff trained in
 
irrigated agricultural techniques and a maintenance and repair caoacity.
 

*D.P.J. Van de Vyvere and Early Warning System and Crop Monitoring
Project, "Agro Climatic and Land Suitability Study," Working Paper Nlo.
10, hlitional Food Strategy Project in Tanzania, FAO, Ai.-Oct. 1981. 

.nternational Labour Organization, "Basic ,Needs in Danger," ILO
Officer Roles and Programme for Africa, Addis Ababa, 19,32.
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In addition, the comparative return of investment in irrigation compared 
to other alternatives in the agricultural sector are not known. As noted
 
by the World Bank, there are compelling arguments that a program of 
emphasis on rainfed food grain production would have much more favorable 
short-run impacts than equivalent attention to irrigation.
 

In short, even the most optimistic accounts of the potential for 
irrigated agriculture within the country follow immediately with a menu 
of institutional constraints to rapid development of the resource. Heavy 
investment in irrigation schemes at this time in Tanzania would, in the 

opinion of the Team, be made in the same climate of uncertainty as to the 
physical, biological and economic realities that existed during the 
period of investment by the British Colonial authorities on the Indian 
subcontinent before the turn of the century. These schemes were many 
decades in reaching maturity. 

This Review Team believes that there is potentially a role for 
irrigation in Tanzanian agriculture on both food grain and perennial 
crops., There is very strong evidence, however, that irrigation is .nct a 
necessary condition either for food self-sufficiency or for protection 

against drought. In our opinion there is a logical pattern of irrigation 
development moving from small, relatively simple systems to :lore comp!ex, 

higher technology application. This pattern is derned by the 
realities of the present economic situation nd the state oF the 

institutions necess3ry to support a modern agricul ture. 
The Review Team cautions against drawing conclusions tco quicly on 

the cos. effectiveness of irrioation under Tanzania conditions; for 

examDle, the average per acre cost at the Daawa Projc' has bee 
estimated at 10,000 U.S. S per hectare. On the one hand part of this 
hioh cost must be attributed to an extreme overdesign of the pumping 
station. Six pumps have been installed and capacity of th',e ofhe rest 
the system could not handle the output from three of them. This is due 
in part to an underdesign of the transition stilling basin to the main 

canal. On the other hand, given this latter situation and likely 
underestimated infiltration rates -- at least on the lighter soils in the 
upper sections of the Project -- the Project may never irrigate more than 
half of the designed acrea..: and oer acre develooment costs ,,iay be even 
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higher. Hopefully, conclusions can eventually be drawn on design and 
construction conditions which approximate the state-of-the-art. 

It is worth noting that in Tanzania some authorities continue to 
view irrigation as a necessary condition for protection against drought. 
As noted elsewhere in this report and by numerous other authorities, too 
often irrigation systems installed as protection against drought are 

themselves short of water in the years when water is needed most because 

the catchment areas for the systems are the same as those for the 

irrigated area. 

Many of the failures of the early irrigation systems installed on 
the Indian subcontinent established this fact in a dramatic manner. Only 
expensive and substantial reservoir supply carried between seasons, water
 

transported from unaffected regions or rechargeable groundwater supplies
 

can offer real drought protection, and even then -- in coastal areas at 
least -- excessive pumping in drought years has been known to create 
unpleasant problems with saltvwater intrusion. The economics For such 
systems which provide only supplemental water during a rainy season are 
usually quite unfavorable, especially if there is no package of modern 

aoricultural practices. 



CONCLUSIONS: IRRIGATION STRATEGY OPTIONS
 

Irrigated Agriculture Coordination
 

Center (IACC)
 

The need to begin now on a long-term commitment to develop
 

agricultural support services for the country has been strongly
 
emphasized by recent commentators (Tanzania Agricultural Sector Report
 
No. 4052-TA, World Bank Document). Very important among these are 
research and extension institutions which will serve the needs of the 
various producing sectors. 

It has been frequently noted that there is no program in the country
 
to develop agricultural packages (new varieties, fertilizer, pest and 
disease control, crop husbandry, viater management and so on). Our 
observations strongly confirmed this observation.
 

At the present time there is a proliferation of projects supported 
by foreign donors in which croo and waater management trials are an 
integral part of project activities. For e;-amul e, the 'lorth Koreans at 
Dakawa are carrying our varietal trials on paddy and other crops and at 
the Kilimanjaro Agricultural Development Center in .,oshi the Japanese 
have laid out an extensive net',fork of fi eld Plo ts for varietal and 
fertil izer trials on paddy and maize and are even growing watermelons. 
Similar efforts are reportedly being carried out by the Chinese at 
.1baral i , the B'i ti sh at >!twara and Germans at >anv. and -ambo, FAO in 
Zanzibar, the Government Research Station at lfakara and USAiD in the 
Ri ft Ri ver Val 1ey. Other donors i,ay well be involved. s far as the 
Team was able to determine, there is no coordination and information 
exchange between the principals of the numierous projects. it is very 
important that the inforination and experience being gained on these 
projects be captured and integrated into the knowledge of agricultural 

practices in the country. Also, it is most likely that interaction 
betw.en the various projects would have a synergi stic effect as is co!mmon 
within a vital scientific community. 

One of the very common observations in developing countries is that 
irrigation engineers have no knowledge of crop husbandry and agriculture 
and thus are not able, or anconcerned with managing water beyond the farm 
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outlet. In the Tanzania system the Irrigation Division is under the
 
Ministry of Agriculture. This thoughtful placement puts the Irrigation
 
Division in a unique position to develop a network within and between GOT
 
and donor-assisted irrigated agriculture projects (perhaps by 
cropping
 
system types). Such 
a network would exchange in-country information and
 
experiences on such matters as varietal and fertility trials, water
 
management practice, water requirements and pest control -- including 

insects, disease and varments.
 

For example, the irrigation duty as a function of soil types is 
important for project design and operation. The Japanese note in their
 
project document that they found infiltration rates to be 2 to 5 mil/day
 

on trial plots which were thought to have a rate of I to 2 mil/day. They
 
are assuming that the higher than expected rate is because the soil is
 
newly cultivated and has not yet settled. 
 They expect (hope) that the
 
longer cultivated soils in the actual project zone will have the lowcer 
infiltration rate assumed i- the design. This may indeed be the case. 
On the other hand, since the typical Tanzanian paddy husbandry systerm 
does not include a puddling operation even with transplanted paddy,
settling may be quite minimal and very long-term. !t nay be in the 

project are3 that infiltration rates 
are at the higher rate, or perhaps 
are quite variablE over the project areas. The area which w,.iill finally 
be irrigated the reachesthen project maturity ni 11 depend to a 
considerable ex<ten upon ,hich conditions actually e;:ist. Clearly, 
transferring this experience as it occurs to and bet;reen other projects
 

would be a useful £xercise. 
etwork activities would include carryi ng out woKshop s arnd 

conducting semi.lars. This could be part of the conltinuing training 
comoonent of at least the irri,iation agroninists assigned to e3ch oF the 
irrigation Zones. 

Another possible activity of the network could be to develop on-site 
documentary materials using half-inch video tapes. These tapes could be 
used to transfer information between scientists, to develop materials for 
agronomists such as information obtained from field trials on farm water 
management and to prepare extension materials. The viability of the 
suggestion depends upon the capabi1ity to provide repair service, the 
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availability of foreign exchange and so on. It is noteworthy that 

programs such as these are being developed in West Africa and in some 

developing countries in South America. Being locally produced, they seem
 

to be powerful mechanisms for transferring relevant information useful to
 

the agricultural community. 

Another network function would be to serve as a conduit within the 

Ministry of Agriculture from the irriqation/foreign assistance projects 

to the Division of Extension, research stations and training 

institutions. By serving in this role the Irrigation Division would play 

a more integrated role ii the total agricultural development effort. 

Staff Development and Training
 

Given the very young status of the Irrigation Division, it is not 

surprising that there are some real manpower problems. There is no 

design division and this tas-k falls on the Division Chiefs. This puts 

unreascnYa:le demands on the Chiefs and liinits capacity. There .Liretoo 
to,)rnc. to carry out any major design 

programs. Another problem is that the Division lacks funds and equipment 

for the construction of a r 

te Team's opi iion, a :odest design program consistent with an 

incre ,ent a irrigation program A'ould require the influx of approxiately 

six additional Irrigation En.i.neers to serve as assistants to the Zonal 

Enq ineers ' 

irr iq ti4~aq, q OfficeOffIceI. I, . The;II diclciai 'IeL holders now being trained at l"e 

Aaricul .. Tnstit:i,'t ( cold "-N-used' to do the small-scale design ,ork and 

surer'ii se construc tio,. 
' One ,way to "et t.he reu rment fo riaton ould b e t 

give short-ter training to Civil Engineers. Training could li'(ely also 

be giveq to a sm-all ca : stote f-rm cersonnel. Such training cou7:,d 

be provided b ' the ',.ater .. anntesis- Proj t's di agnostiC 

analysis workshop or through the :n-ternational irrigation Center. 

S, model for a more extensi ve 1ong-term training program -,hich 

appears basically sound is given in the 1972 FAO Document TA 3096, The 

Economics and Planning of irrigation, pages 23 through 39.
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Recommendation for a Rehabilitation
 

Program for Heavy Construction Equipment
 

During the conduct of 
the Rift Valley Pilot Project, USAIDpersonnel
 
observed a minimum of over 100 idle but by no 
means dilapidated pie,:es of
 
heavy equipment scattered arcind the country. This could "lay
in no be
 
considered a complete enumeration, but the replacement value of just this
 
number alone must exceed S15,000,000 U.S. Closer investigations
 

determined 
that 	more often than not heavy equipment is imported for 
use 
on a specific project with little attention paid to establishing 
effective field support, stock ing of necessary spares and training 

Tanzanians in both use and maintenance. 
:Iost heavy plant falls under the Ministry of Works (Ujenz,) . They 

have great difficulties in maintainina and supervising the use of heavy 
plant. uther government departments also have various quantities of 
heavy plant. However, there is surprising lack of interdepartmental 
cooper.tio to utilize all ,eav.! equi.,,ent to thI tximu:n adivantage. 

The -ift Valley Rice Projec t has sho..in that na.y of these barriers 
can be overcore with the cooperation of all departments involved and full 
utiliz.-ion of tile few spares available. 

Cousiderin the= severe economic constraints and the necessity of 
uti 1i zin Foreign exchaiie and aid in more desroarate sectors of the 
economy the e"ie,-Team r-.co;mends that the co-2rmnt embaHk anoon 
extensiv- ',heavy equi.m.nt r-hobi litation program to satisfy many heavy 

Plant r.quirements rather than ndiscriminete continued imortation. 
The -ol 1oi ,lg .U del i nes and recor,,mmndations may be UsefUI in 

organi zi n, such a program. 

. Countrywi je inventory of all heavy equipment and operational 
status. 

2. 	 Countrywide inventry of all existing heavy equipment spares.
3. Devise a more efectiv system For inmerdepartmental loan, 

lease or sale of heavy equip ent and/or spare parts. 
4. Organize a training programn to instruct heavy machi nery
 

mechanics in repair oF heavy plant on a "field level ." 
5. 	 Organize training progra;ns to instruct operators in preventive 

and routine maintenance. 

http:equi.m.nt


6. Establish well-equipped mobile workshop stations staffed by 
competent, resourceful mechanics.
 

These suggestions do not attempt to address 
the problem of shortages 
of fuel, lubricants, spare parts, etc., but offer constructive
 
sugCstions on how to better utilize already existing heavy plant and 
personnel. The Government should also investigate a strategy of 
standardizing import of heavy plant in order to simplify the repair and 
maintenance required.
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APPENDIX
 

FOOD SECURITY THROUGH IRRIGATED AGRICULTURE 

Background
 

It may be technically feasible to develop large-scale irrigation
systems with reservoir or lake water storage capacity to provide real
protection against drought. Experience has shown that economic 
feasibility can never be taken for granted. The global record on such
investments gives no cause for optimism. large of theseA very number 

projects have ultimately 
 been justified because of their questionable
distributional impact after expected productivity gains have not been 
real ized. 

Another important consideration with large-scale irrigation projects
is the considerable time pericd between project identification, design,
construction and full utilization of irrigation potential. Five, even
 
ten years-, would be a crash program. lore typically, 15 to 20 years
elapse until the project is fully operational. The present value of such 
benefit streams is not very attractive when compared with much wore 
immediate returns which might le realized from the development of rainfed
 
agriculture.
 

irrigation, specially large-scale irrigation, is often conside-ed 
to be a necessary condi tion for national food and feed grai n
self-sufficiency, irregardless of climatic conditions. The record 
suggests otherwise. For e.,,ample, Table I shows the percentage o 

r-in'q, td acreage of the ii, ortant food and feed grai'ns in S.
agriculture. Depandent uuon the data source, ofestimates toe tocal 
irrigated acria>- in U.S. agri clture in 1973 vary from 60.7 to 50.3
 
million out of a zaot of >0.9,millio n acres 
in agricultural produc ti. 

it.is ni rroult to 'nrnM vith great reision the contrioution 
to total output from this irrigated acreage. This is because -,;e do iot 
<no. i .h. t yiei 1; ,.l- .. b 1 -e,, irri-ga tion f.r many of the irriga.a.. 
ares. 
it is ver a'arare Frc7 Table 1, ho,..ver, that not ;ore t:i,,a 15 
to 17 nercent of totl 1" .. ,cor for grain and silage and 6 or 7 percenc

of the ,'heat crop can be attri ,i ted to irrigated agriculture. Table ?,

ahi,'ch shos a /ield cmoarrscn bet n
saedirri crops in the %..e52n
 
statas ,ij r3i: yi odAd 'ivet!s 'e,n more dramatically the contib, ton 
of rainfed agricul turel to tie J.S. total igricultura! economy. 

Clearly, fir corn, yialds under irrigation on western acreage are 
higher than on the rainfed acres in the east or wcst, but the rainfed 
acreage contributes tMe far cr.ater portion of the total crop. This is 
also true for wheat and here there is scant difference between average
yields in the rainfed east and the irrigated west. If one adds to this
the reality of the high rate of government subsidization of western 
irrigated agriculture comnared to the value of the grains from 
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irrigation, there is not a very strong case for the contribution of
irrigation to the food and feed grain sector of the U.S. agricultural 
economy. If the U.S. agricultural food and feed grain sector were being
developed today, clearly a team of experts would recommend an initial
heavy concentration on the development of rainfed agriculture. Security
against occasional drought could more efficiently be achieved through a
grain or credit storage policy than through the construction of 
reservoirs and canals in the western states.
 

On the other hand, irrigation appears to have made a very
significant contribution in U.S. agriculture in the production of high
valued perishable and industrial crops (see Table 3). This further 
emphasizes the imoortance of an economic evaluation of investment in 
irriga~ion. 
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TABLE I 

IRRIGATED ACREAGE FOR iMAJOR U.S. 

FOOD AND FEED GRAINS 

Crop Total Acreage Harvested % Irrigated 

Corn for seed or grain 

Wheat for grain 

Soybeans for beans 

Oats for, grain 

Corn fr sila- or c oo 

Tot.:.l 3i1age anJ Hay 

70,734,094 

54,457,876 

61,832,897 

10,240,993 

8,343,904 

69,900,000 

12.4 

5.5 

2.1 

2.3 

15.8 

74.9 

Soure: Census 
Commerce 

f Acricuture, 1978. Irrigation. 
3ureau of Consus, February 13812, Vol. 

U.S. 
1I. 

DPup. of 
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TABLE 2
 

COMPARISON OF YIELDS ON IRRIGATED AND
 

RAINFED AGRICULTURE
 

Acreage Harvested Yield 
(bu./acre) 

Corn 

Irrigated West 
 8,838,000 
 115.2
 

Rainfed East 
 56,596,000 
 88.6
 

Rainfed West 
 4,572,000 
 48.3
 

Wheat 

Irrigatad ."est 3,899,000 39.4
 

Rainfed West 49,387,000 27.1
 

Rainfed East 
 12,930,000 
 38.4
 

Source: U.S.OA.., Agricultural Statistics, 
 1973 (Washinjton, D.C.,
G.P.O., 1978). 
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TABLE 3 

IRRIGATED ACREAGE OF U.S. PERENNIAL, 

INDUSTRIAL AND PERISHABLE CROPS 

Crop Total Acreaqe Harvested 

Cotton 

Sugar Cane 

Vegetables 

Orchards 

Stra',I"b rries 

Tobacco 

12,737,497 

766,071 

3,569,304 

4,546,138 

45,568 

1,004,695 

ource: Census 
Ccmr:ierce 

4 A,.riculture, 1978. Irrigation. 
'ureauof Census, February 1982, Vol 

o Irriaated
 

36.8
 

49.5
 

58.2
 

66.5
 

71.2
 

13.1
 

U.S. Dept. of
 
I'/.
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ANNEX I
 

NARRATIVE FIELD TRIP REPORT (LOG)
 
FOR
 

TANZANIA - RIFT VALLEY IRRIGATION
 
PROECT REVIEW AND MINI IRRIGATION SECTOR STUDY
 

November 18, 1983 to December 5, 1983
 

Friday, November 18, 1983
 

Keller and Weaver arrived in Dar es Salaam. We met with Ken Lyvers 
at AID along with Hess and Lonsway. We discussed the Team's statement of 
work and plan for doing it. In general, the statement of work was 
acceptable to the Team; however, we pointed out that we could not do 
detailed studies in the time frame and with the resources at hand.
 

In the afternoon we visited with Mr. Nkuba, Acting Director of the 
Irrigation Department of the Mlinistry of Agriculture (MOA) and Mr. Chiza,
who is the Irrigation Department Zone Chief stationed in Tabora. Mr. 
Chiza was deputized as special consultant to the Evaluation and Review 
Team 	at our request. Mr. Nkuba had two quesions he wished us to address:
 

1. 	What are the Team's ideas on small-scale community irrigation 
versus large-scale?
 

2. 	Where should the irrigation be centered: in MOA or in a 
special ministry? He is not comfortable with it in MOA because 
the ministry is not set up or accustomed to handling capital 
expenditures.
 

Mr. Nkuba pointed out the following restraints to his Division:
 

1. 	 Lack of manpower (only have ten professional Irrigation
 
Engineers in the country). 

2. 	 Lack of capital support. 

3. 	 Inadequate design section -- have insufficient hydrological,
climatological, topographic arid soils data to work with. 

4. 	 No maintenance cadre for pumpsets and projects.
 

The Team then met with Director Handley who outlined what the 
Mission hopes to obtain from the Rift Valley Irrigation Project Review 
and the Mini Irrigation Sector Study. 

Saturday and Sunday, November 19 and 20
 

The Team spent the weekend planning and preparing for the one week
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field trip, reviewing appropriate literature and outlining the reports to 
be done.
 

Monday, November 21
 

The Team headed to Dodoma and made the first stop at the Ruvu Rice 
Project which is a state farm operated under the National Ag. Food Corp.
 
(NAFCO). Some salient features are:
 

1. 	 The farm was started by the Chinese in 1965 and turned over to 
NAFCO in 1974. 

2. 	 They only irrigate 725 ha of paddy out of a potential of 2000 
ha! The water supply is never limiting. 

3. 	 They employ 115 permanent workers and 500 to 600 casual
 
laborers for weeding and bird watching as needed. It takes
 
about ten person days/ha for weeding.
 

4. 	 They have a problem with red rice (which is a weed) and only 
obtain 3 to 4 T/ha of paddy from one crop per year. 

5. 	 The reason they only raise one crop is because of continual 
rains and bird migrations. The farm is fully mechanized.
 

All in all, the performance at Ruvu is quite poor. Hopefully, red 
rice seed is not getting spread from the farm to other locations. 

The next step was at the Morogoro campus of Dar es Salaam 
University. The Team visited with Dr. Brad Gifford and was informed that 
their continuing education program is going well. Part of the Team then 
visited the Agricultural Engineering faculty and reviewed the curriculum 
and programs for the irrigation (soil and water) option and made the 
following observations.
 

1. 	 Students spend their fir-t two years in a general 
pre-engineering curriculum at the main campus at Dar es Salaam.
 

2. 	 Then they come to 'iorogoro for the last two years of the B.S. 
program. There is also an M.S. and a Ph.D. program on the 
books at Morogoro. 

3. 	 The soil and water option program curriculum and course
 
descriptions look good. 

4. 	 However, there are no students in them and no professors who
 
specialize in irrigation. 

5. 	 In all, there are only six undergraduates and three graduate 
students in all the Ag. Engineering option programs at 
Morogoro! 
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The 	National Bean Experiment Station is also at Morogoro. Part of
 
the Team visited the experimental areas and found very little activity
considering that this is the National center' for such an important 
commodity.
 

At Morogoro we noticed an almost unused irrigation system with water
 
flowing, although the area looked very dry. Upon inquiring about this, 
the Zone Irrigation Engineer told us that this was because there is 
confusion as to which agency or who controls the system. 

Our 	 next stop was at the Dakawa Rice Farm. This is also a State 
Project. This project is being assisted by the Koreans. From our brief
 
visit with the manager and a tour around the farm we found the following: 

1. 	 The project irrigates 750 ha of paddy but has the potential to 
irrigate 2000 ha! 

2. 	The pump station is fitted with six electric driven pumps, each 
capable of delivering 1.0 m3/s, but has no desilting works at 
the inlet and the stilling basin and transition to the canal 
is improperly designed so that only two pumps can be operated
 
at a 	time.
 

3. 	 The main canal seems to have silting problems and the field 
channels already appear fragile. 

4. 	 The rice paddies look fair but stands are uneven and fields are 
not level. The farming is totally mechanized and the ramp from 
the 	 banks to the fields take up considerable space in the 
paddies.
 

5. 	 There may be a red rice problem.
 

6. 	 Some of the paddies on what appeared to be lighter textured
 
soils appear to be abandoned.
 

7. 	 The Koreans appear to be doing some varietal and possibly 
fertilizer trials. They are also experimenting with upland 
crops.
 

We did not get a very complete picture of the project because when 
we returned from the field visit at 3:00 p.m. the manager was no longer 
there because it was after quitting time. 

Tuesday and Wednesday, November 22 and 23
 

After spending the night at Dodoma the Team spent the next two days

reviewing and visiting the various facilities and lands developed by the 
USAID assisted Rift Valley Rice Irrigation Pilot Project. Details of the
 
Team's activities and specific findings are contained in the Rice Project 
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Evaluation Report. We were generally impressed with the project's

performance and outputs. The 
 newly developed irrigated areas were

effectively designed and constructed. The heavy construction machinery

maintenance and rehabilitation output is most outstanding. 
 And, the

training of mechanics, equipment operators, parts 
clerk and irrigation

a-Ironomists and 
 surveyors was impressive. We are concerned 
 that

s'ortages of farm labor at critical periods during planting andharvesting of the paddies will limit the development potential of the 
a-ea 	at an 
early point and should be carefully monitored.
 

Thursday, November 24 (Thanksgiving)
 

We left Dodoma heading for Manyara. En route we visited 
 a
small-scale project at Mnenia. This project consisted of the lining of
about 3 km of canal to convey about 65 Ips from a perennial spring to
potentially irrigate 72 ha. (Mr. Chiza was the Irrigation Department
Officer who was involved with the project during the initial construction
phase.) We had discussions with the local managers and some irrigators
and learned the following:
 

1. 	The association of water users manage the system. They only
allow as much land to be under irrigation as they feel there is

sufficient water for, so there is no serious competition for 
water once a farmer is allowed into the association. Of
 
course, there are prospective users who are denied access.
 

2. 	The canal is lined with stone masonry and is very effective.
It appears that the lining is very cost-effective and the Team 
suspects that more lining is in order. 
 This is because the

spring has a rather constant flow during the dry season and
farmers are able to irrigate at least two crops with assured 
supplies.
 

3. 	 We visited and talked to farmers who were doing a very !Loodjob

of irrigating onions. One farmer had 200 
small (1+ inL, 5 m)
mini basins with onions and said he grossed TShs 600 per plot!
His neighbors were helping him irrigate and it 
was interesting

to note 
extreme 

that this careful high value irrigation was at 
(distal) end of the system, perhaps 3 km from 

the 
the 

spring. 

4. Farmers said they irrigate at night during the dry season since
there is activeno storage on the system. Possible overnight
storage would be a worthwhile consideration because they also 
said irrigation is difficult in the darkness and quite 
inefficient. 

As with pumped irrigation water, 
 canal lining is undoubtedly
cost-effective where flows are assured from perennial streams and springs
in water-short areas. It would be quite useful to develop a decision 
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tree for determining when to line channels. Important parameters would 
be: flow, land, dependable flows, lining cost, produce values, etc. 
(Perhaps this could be undertaken in a general sense by the Water 
Management Synthesis-II Project; it would make M.S. level A
an study.)

decision tree could also be worked up for overnight storage. 

Friday, November 25
 

After spending the night in Manyara, the Team visited small

traditional irrigation activities near the Gibbs Coffee Estate as well as 
the sprinkler systems on the Estate, while en route from a delightful
visit to Ngorongoro Game Park. The gravity pressured sprinkle system at 
the Gibbs Estate (75 ha?) was not operating because their sprinklers were
malfunctioning. They couldn't get new springs and parts to fix the 
sprinklers because of foreign currency l imitatins, although the rainfall
is only about 900 mm and coffee in this area needs about 1800 mm for 
maximum production! Furthermore, coffee is a major export crop (earner
of foreign exchange). It was interesting to note that an adjacent

foreign owned coffee estate was sprinkler irrigating because they had
been allowed to bring in a batch of new equipment. The unirrigated
coffee looked quite desiccated.
 

Small holders were irrigating from the same stream which supplied
the coffee estates. The farmers had constructed crude stick and mud
 
diversion dams 
to raise the water 1 inor so to reach small plots adjacent
 
to the stream. Depending on the perennial nature of flows and the
 
existing demand for water, these small holdings may be good candidates 
for a small project consisting of a more substantial diversion structure 
and canal. Water management on the small plots seemed to be fair and the
 
farmers had obviously gone to a gret deal of trouble (and labor) to use

the water beneficially for mixed grain and vegetable cropping. They

point out the well known fact that where water is dependable and

irrigatin is economically viable, farmers will try to use the water as 
well as possible, given their limited resources.
 

After leaving the highlands we stopped in Manyara to visit the 
rather large small-holder project(s) there. Unfortunately, we were
 
unable to visit any sites because it was too close to 2:30 p.m. when the 
Government agencies close; furthermore, they had not been officially

informed of our visit from the Regional Headquarters in Arusha. We did
 
observe irrigation in passing along the main road. Crops looked good and
 
there was a mixture of them.
 

Saturday, November 26
 

After spending the night in Arusha, the Team traveled to Moshi where
 
we visited with the Regional Planning Office. Japanese financial 
consultants have made an elaborate master agro-hydraulic plan for the 
Kilimanjaro Region -- undoubtedly very costly, taking two or three years 
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to complete and utilizing a consulting staff of up to 14 expatriateprofessionals (so 	 told). Their seemedwe were plans to be quite

carefully executed and thorough. 
 However, the Team was surprised to see
such elaborate planning in view of. the limitedvery capacity of theTanzanian Government 
to follow through. It would seem that incremental
planning would be more appropriate. The resources 
spent in the planning

could probably be better spent on productive works.
 

We passed through the Japanese designed (and to be constructed soon)
Moshi 	 en toProject Area route the Kilimanjaro Agricultural Development
Center (KADC). In reading the Project documents we noted typicalover-optimism 
in terms of expected irrigation efficiencies, irrigated

areas and crop yields. The 	 Project calls for land consolidation withuniform sized plots. The project is mostly for paddy and it appears tothe Team that the Project diversion (which is to be upstream of a n; mberof traditional diversions) will deprive the older water users of 'heirwater during drought period! This points up to the need to Letteradminister and enforce the Tanzanian water law. One obvious difficulty
the Japanese consulting team had in designing the Project was the 
shortage of reiliable streamflow data. 

The 	 KADC has been built by the Japanese. It is a very elaboratefacility with small modern rice and 	 corn handling mills, a machineryshop, classroom space, 	 quarters,
living 	 offices

demonstration/research fields. 	

and 
During our visit we did not get clearapicture of what the mission of the Center is! Some 
interesting comments
 

concerning the Center:
 

1. 	The Center has elaborate rice drying and milling equipment -­
not 'or training but only to process pilot farm and
demonstration farm rice. Same 	 for corn (complete with kerosene 
dryers).
 

2. 	They have many different types and makes of walk-behind
 
tractors and implements. Maybe 10 to 20 tillers with numerous
powered implements. This will probably confuse the 
farmers in

the erea even If it doesn't confuse the experts!
 

3. Expatriate experts in rice, corn, machinery and agronomy 
are

assigned to the Centur. As might be expected they have begun

varietal and fertilizer trials. The experiments looked

interesti no. They include four rice variants (two 	 local and 
two 	 improved) crossed with three fertilizer treatments. There were 	also planting density trials and several 
upland crops were 
being grown and studied. 

After leaving the KADC we visited the Tanganyika Planting Company, 
a
large sugar plantation nearby. It is half sprinkled and half flooded.Crops looked good from a quick pass-through. Apparently, tie original
Danish-English management team is still in place even though 
 the

plantation has been nationalized. 
 We were told that they produce 50,000 
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T/year of sugar on 7,000 ha or about 7 T/year/ha of refined sugar. Water
 
supply may be a problem in the future, especially with increased
 
irrigation development upstream (Moshi Project).
 

Sunday, November 27
 

After spending a second 
night in Arusha the Team visited two

projects in the Ngarenanyuki area. We spent most of our time on the 
Ngabobo Project which potentially irrigates 250 ha. The system was put

in place by earlier settlers (ranchers) and was more or less abandoned 
when they left in the early 60's. Within the last few years local 
villagers have worked together (with some technical 
 assistance) and
 
br~jught the system back into operation.
 

The village-build diversion structure is constructed of boulders,

logs and earth and must be replaced each year. The Chairman of Ngabobo

Village said this takes about 30 men three days do,
to or about 100 man
 
days/year. The Irrigation Department 
is in the process of constructing

permanent masonry headworks complete with steel 
gate at an estimated cost
 
of over TShs 200,000 (at parallel market prices for the cement and steel 
the price would probably be more nearly TShs 500,000).
 

The Team questions the expenditure if it only makes the project more

convenient for the farmers. Even with a labor cost (somewhat above 
market) of Tsh 50/day, the annual maintenance cost of the indigenous
 
structure is Tsh 5,000/year; hardly large enough to justify building the 
permanent masonry structure. To better justify the construction cost of
 
Tsh 200,000, it must also improve crop production.
 

We visited with farmers on the system. They seemed to be doing a
good job of irrigation on a variety of grain and vegetable crops. We
noted minor nutrient deficiencies and disease problems and suggested that
what may be needed more than the diversion structures is assistance with 
improved cropping packages.
 

One farmer had 4 ac 
of irrigated cropland. There were nine members

in his family and all worked on the farm every day. He had tried 
commercial fertilizer but manureliked animal better?! He said he would 
like assistance with promoting higher value crops which can be more 
cost-effectively transported out of this somewhat difficult to reach area
 
(about two hours on rough roads to Arusha). Candidate crops might be hot
 
peppers and possibly berries.
 

The Team also visited a permanent diversion structure built by the 
Government in 1978-79. It was a few miles upstream from the one
 
discussed above. We were impressed that it was still in excellent
 
condition, so it can be assumed that the planned-for Ngabobo structure 
should also hold up quite well.
 

A good study would be to compare diversions between the two systems 
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(as they now stand) to determine if the added convenience of a permanent

structure is inducement to more timely beginning of the irrigation
 
season, more efficient use of water, and/or less silting and damage to

the canal sysem during flood periods (because the controlled diversion 
can more easily be shut off).
 

The Team returned to Dar es Salaam by airplane.
 

Monday through Saturday, November 28 to December 3
 

The Team spent the final week reviewing documents, in discussicns 
with 	 Government and AID officials and completing draft report for thea 
Rift Valley Rice Project Evaluation and the Mini Irrigation Sector
 
Review.
 

The Team had a joint debriefing wth the Ministry of Agriculture and 
USAID officials on Thursday afternoon, December 1. The discussions

lasted about two hours with the Acting Director of Irrigation from the 
MOA engaged throughout. The team felt the inputs from the Acting

Director, Mr. Nkuba, were very valuable.
 

Points covered in the debriefing included:
 

1. 	Small versus large projects;
 

2. 	Long-range versus incremental planning;
 

3. 	 Water regulations;
 

4. 	Diagnostics and inventory of existing irrigation;
 

5. 	Potential for machinery rehabilitation;
 

6. 	 Networking of present water management related research and
 
demonstration activities;
 

7. 	 Training needs;
 

8. 	Appropriate technologies for pumping water and applying
 
irrigation;
 

9. 	 Desirability for a full sector study; 

10. 	 The follow-up program for the Rift Valley; and
 

11. 	 Promising AID projects using PL 480 local currency funds with 
no foreign exchange inputs. 
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ANNEX II
 

A RAINFALL ADEQUACY STUDY FOR TANZANIA
 

Introduction
 

The following material was taken 
from a report developed under
AGREEMENT NO. 58-319R-2-429, PROJECT 52, WORK PLAN NO. 302 6100 4003between Utah State University and the Office of International Cooperation
and Development, USDA. The project name is "Climatic Tables for Project
Planning in Selected Countries of Africa and the Near 
East." Fifteen

countries, including Tanzania, were selected. 
 The study was conducted by

George H. Hargreaves and Z. A. Samani 
in 1983.
 

Methods and Procedure
 

The study was carried out in two 
stages. Tanzanian data availablefrom the National Oceanic and Atmospheric Administration (NOAA),
originally from the World Meteorological Organization (WMO), wereanalyzed to 
produce tables of precipitation probabilities, climatic data,

potential evapotranspiration and a moisture 
availability index. The
 
following is presented:
 

PROB = The probability of rainfall occurrence amounts in mn, the 
95, 75, 50 and 5 percent 
percent probability is that 
three-fourths of the time); 

probabilities are given (75
amount equalled or exceeded 

PM = Mean monthly precipitation in mm; 

TEMO = Mean monthly temperature in degrees Celsius; 

ETP = Mean monthly potential evapotranspiration in mm; and 

MAI = A moisture availability index equal to the 75 percent 
probability of rainfall amount divided by ETP. 

ETP was calculated from mean air temperature in degrees Fahrenheit,T°F, and incoming solar adiation, RS, in equivalent mm of water 
evaporation per month. The equation is: 

ETP = 0.0075 x RS x T°F (1)
 

in which ETP and RS are 
in the same units.
 

Incident solar radiation is usually recorded and reported in
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Langleys 	 per day (cal/cm /day) . Langleys are converted to equivalent mmof water 	evaporation by dividing by 59.59 
- 0.055 x T°C, in which T°C is mean air temperature in degrees Celsius. 

The 	results of analyses of the data from NOAA were 
used 	to evaluate
the 	relationships between mean 
monthly rainfall, 
PM, and 	the 75 percent
probability, PD, also
and between 
PM and the 5 percent probability,
P05. The relationships between mean annual precipitation,75 percent anual probability, 	 PMA, and thePDA, were also determined. The equations 
can be written: 

PD = a + 	b x PM (2)
 
P05 a + b x PM 
 (3)
 

PDA = a + b x PMA 
 (4)
 

The 	values of 
a and b in Tanzania are:
 

PD from PM 
 P05 from PM 
 PDA from 	PMA
 

a b a b a 	 b-10 0.68 80 1.60 0 0.84
 

Equations (2) and (4) 
 were 	 used with mean precipitation airtemperature given by Wernstedt1 	
and mean 

in order 	to produce additional analyses.
The 	 principal source of solar radiation data used for the tables in Lof,Duffie and Smith. 2 The tables developed from the mean climatic data 
present the following values:
 

PREC = 	 Mean monthly precipitation in mm; 

TEM = 	 Mean monthly temperature in degrees Celsius; 

RS = 	Mean monthly incoming solar radiation in Langleys per day
(cal/cm2 /day) 

PD = 	 The 75 percent probability of rainfall occurrence in mm
from 	equations (2) and (4); 

ETP = Mean monthly potential evapotranspiration in frommm 
equation 	 (1); and 

1 Fredrich L. Wernstedt, World Climatic Data, (Lemont, PA: 	Climatic
Data 	 Press, 1972), 523 p. 

2 George O.G. Lof, John A. Duffie and Clayton 0. Smith, "WorldDistribution of Solar Radiation," Report No. 
21, 	Solar Energy Laboratory,

The 	University of Wisconsin, 1966. 
 59 p. plus maps.
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MAI : Moisture availability index as defined above. 

Rainfall Intensities
 

Information 
 on
is often needed depth-duration and depth-frequency
rainfall amounts order 	 to designin plan and storm drainage sysems oragricultural drainage. 	 Reasonable estimates are also useful in
estimating the probility of flood damage to irrigation systems and 
facilities. 

For time periods (duration), 	t, of from 0.5 to 96 
or more hours and
return periods, T, of from 	 5 to 100 years, the depth-duration-frequency 
amounts can be approximated 	by the equation:
 

D = K(txT)0 .
 25 (5) 

Equation (5) has produced good results when compared with thelog-normal probability distribution of rainfall 
at various locations.
 

Analyses of data from Tanzania indicate the 10-year return period24-hour rainfall amounts 
 (PlO, 24) can be approximated from the 5
percent rainfall probability amount, (the monthly
P05 	 precipitation
amount equaled or exceeded 	 5 percent of the time). The equation for
P10,24 in mm can be written: 

PI0,24 = 26 + 0.32 x P05 	 (6)
 

Values of K can be obtained by combining 	 equations (5) and (6)
resulting in the equation:
 

26 + 0.32 x P05 
K = 05 
 (7)
 

3.94
 

Equation (3) was 
evaluated for Tanzania. Equations (3) and (6) can
be combined to produce an equation that can 
be written:
 

=
P10,24 a + b x PM 
 (8)
 

Values of a and b for use 
in equation (8) are as follows:
 

a. 
52 	 b. 0.83
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Equation (6) was derived from fromdata several countries in theAmericas and has not been confirmed for Tanzania. However, it seemsprobable that equation (6) is fairly universal in its applicability.Additional evaluation 
 of the above relationships is therefore
recommended. Until such evaluation 
is made, the equations given above
suggested to provide reasonable estimates of rainfall
are 
intensities for
 

use in planning, design and project operation.
 

Limitations
 

Conclusions resulting from the analyses of monthly data are not ascomplete and detailed as desirable for some purposes. If there is norain for 15 days and then excessive rain for 15 days, 
the monthly
analysis might appear very favordble. Actual conditions would not be at
all favorable for crop production. In areas 
where rainfed agriculture
predominates and where irrigation 
and 

is supplemental to rainfall, planningmanagement can be greatly 
improved by summarizing daily data and
producing tables similar to those in this report giving the values for 10 
to 15 days sums and relationships.
 

Procedures have been 
 recently developed for making reliable
estimates of incoming solar radiation from measurements of maximum andminimum air temperatures. 
 With daily rainfall and temperature record a
good analysis can 
 be made of crop water requirements, rainfalldependability, probability of short period droughts and probable rainfall
depth-duration amounts. The periods selected for analyses coincide
can
with prevailing soil moisture 
 retention or with the 
 more common
irrigation rotations. 

For the above reasons it is strongly recommended that additionaleffort be made to compile and publish and also place on computer tape the
daily rainfall and temperature records for those areas considered to beof importance for agricultural production. 
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TANZANLI 

STATION OAR ES 5ALAAM 
 LAT 6 30 S LONG 39 18 E EI.EV 58.0 M 47 YEARS 

PRO8 JAN FEB MAR APR MAY JUN JUL AUG SEP C T JOV DEC ANN 

95. 7. 4. 39. 139. 50. 1. 4. 1. 2. 7. 2. 10. 666.
 
75. 27. 20. 78. 210. 103. 8. 13. 6. 
 9. 20. 18. 37. 886.
51. 56. 46. 117. 27c. 158. 
 20. 27. 16. 21. 38. 57. 76. 1066.
5. 203. 181. 263. 471. 363. 97. 95. 87. 89. 329.
115. 264. 1602.
 

PM 74. 63. 129. 284. 176. 
 31. 35. 27. 30. 46. 97. 98. 1091.
 
TEHC 27. 28. 27. 26. 25. 
 24. 2j. 23. 24. 25. 26. 27. 26.
 
ETP 151. 151. 140. 99. 113. 112. 119. 123. 122. 141. 167. 163. 1605.
MAI 0.18 O.14 0.55 2.13 0.91 0.07 0.11 0.05 0.07 0.14 0.11 0.22 
 0.55
 

STATION KISAUNI 
 LAT 6 12 S LONG 39 12 E 
 ELEV 18.0 M 68 YEARS
 
PROS JAN FEB AR APR .AY JUN JUL AUG SE 
 OCr NOV DEC ANN
 

S*.W*.... * . ,.*........ 
 .. .......
 

95. 2. 2. 4, 10,. 67. 2. 1. 6. 
 12. 13. 58. 25. 963.

75. 16. 14. Al. 205. 146. 14. 8. 17. 26. 28. 115. 
 69. 1235.
 
50. d4. 40. 136. 307. 230. 
 36. 25. 31. '1. 69. 171. 119. 1452.
 
5. 215. 206. 311. 686. 557. 169. 142. 92. IO. 210. 380. 330. 2084.
 

PM 68. 64. 152. 340. 261. 54. 42. 37. 47. 85. 
 189. 141. 1479.
 
TEK 28. 28. 28. 27. 26. 25. 25. 25. 
 25. 25. 27. 28. 27.
 
ET? 134. 144. 137. 113. 125. 123. 119. 134. 137. 
 152. 129. 144. 1592.
 
MAI 0.12 0.10 0.66 I.E2 1.16 
 0.11 0.07 0.13 0.19 0.25 0.89 0.48 0.78
 

... . .frq*
. *..**.* ..... *....f .......
 

STATION SONGEA 
 LA? 10 42 S LONG 35 36 E ELEY 1067.0 H 27 YEARS
 
... *.*...... *
............... 
 *
.......
*.*........
 

PROS JAN FE3 MAR ,PR MAY JUN JUL 
 AUG SEP OCT NOV DEC ANN
 

95. 113. 104. !36. 36. 0. 0. 
 0. 0. 0. 0. '. 31. 805.
 
75. 176. 168. 195. 69. 1. 0. 0. 
 0. 0. 0. 4. 89. 993.

50. 231. 225. 244. 102. 5. 0. 0. 0. 0. 22.
1. 162. 1124.

S. 411. 417. 399. 221. 58. 4. 
 17. 2. 12. 24. 231. 482. 1443. 

Pm 242. 228. 253. 112. 14. 1. 3. 0. 2. 5. 57. 197. 1124.

TE, C 23. 23. 22. 
 21. 20. 17. 17. 19. 20. 23. 24. 23. 21.
ETP 106. 100. 99. 92. 88. 73. 80. 95. 98. 113. 114. 110. 1157.

MAI 1.66 1.69 1.97 0.75 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.82 0.86 

STATION TABORA 
 LAT 5 6 S LONG 32 54 2 ELEY 1190.0 M 47 YEARS 

PROS JAN FE3 MAR APR MAY JUN JUL AUG SEP OCT MYO DEC ANN
 
.*.....

9E. 51. 58. 60. 36. 0. 0. . 
..0. 
 0. 0. 0. 18. 89. 661.
75. 99. 93. 110. 77. 
 2. 0. 0. 0. 0. 1. 49. 137. 818.
 

50. 132. 125. 159. 1!9. 12. 0. 0. 0. 8.
1. 87. 178. 925.
 
5. 2?46. 229. 335. 280. 127. 10. 3. 3. 21. 71. 251. 314. 1191. 

PM 140. 132. 173. 134. 31. 2. 1. 1. 18.4. 104. 187. 926.
TEHC 22. 23. 22. 22. 22. 22. 21. 23. 24. ,25. 24. 22. 23. 
ETP 141. 141. 146. 134. 142. 136. 130. 153. 153. 162. 146. 136. 1720. 
MAl 0.70 0.66 0.75 0.58 0.01 0.00 0.00 0.00 0.00 0.01 0.34 1.00 9.48 
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STATION ANANI tAT S.06S LONG 38.38E 
 ELEY 911. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NO DEC ANN 
PREC 80. 77. 171. 347. 322. 111. 100. 99. 105.
TEM 23. 23. 161. 163. 168. 1904.
23. 22. 20. 19. 18. 10. 19. 
 zo. 21.
RS 381. 457. 390. 339. 359. 370. 

22. 21.

340. 382. 412. 
 433. 388. 410. 388.
 

PO 44. 42. 106. 225. 209. 65. 58. 57.
ETP 111. 125. 114. 93. 61. lCO. 101. 104. 1599.
98. 94. 87. 98. 
 104. 117. 105.
MAI 0.40 0.34 0.93 2.43 2.13 0.69 0.66 0.59 0.S9 118. 1255.0.85 0.95 0.89 1.26 

STATION ARUSHA LAT 3.23S 35.41E ELEV 1373 H 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 81. 70. 76. 228. 81. 9. 
 10. 7. 3. 16.
TEM 20. 21. 21. 20. 19. 113. 105. 809.18. 16. 17. 
 18. 20. 20. 20.RS 489. 520. 507. 480. 493. 501. 465. 
19. 

528. 522. 
 522. 497. 470. 500.
 
PO 45. 
 38. 42. 152. 45. 0. 0. 0. 0. 1. 67. 61. 680.
ETP 133. 134. 140.

MAI 126. 129. 123. 113. 131. 130. 139.
0.34 0.28 0.30 1.21 130. 127. 1556.
0.35 0.00 0.00 
0.00 0.00 0.01 0.51 
 0.48 0.44
 

STATIGN BAGAMOYO LAT 6.25S LONG 38.SE ELEY 9. H 

JAN FE3 MAR AFR 
 MAY JUtI JUL AUG SEP OCT NOV 
 DEC ANN
 
PREC 82. 68. 
 103. 238. 191. 37. 31. 34. 2S. 
 47. 86. 109. 1GS1.
TEM 28. 28. 28. 27. 
 27. 25. 24. 24. 
 25. 26. 27.. 28. 26.
RS 464. 494. 433. 322. 
 267. 386. 402. 
 415. 421. 457. 543. 
 518. 435.
 
P0 46. 36. E0. 152. 120. 15. 
 11. 13. 7. 22.
ETP 154. 154. 113. 101. 117. 49. 64. 883.
115. :22. 125. 
 124. 143. 170. 171. 
1640.
MAI 0 0.24 0.42 1.50 1.02 0.13O .09 0.10 ,06 0.15 0.29 0.37 0.S4 

STATION 8A41AGI LAT 2.2OS LO G 34.55E ELEV 1293. H 
J,'N FEB MAR APR MAY JUN*t***t*fltflfllfW* t .#tt.* JUL AUG SEP OCT NOV DEC ANNfl lt t ftttfttlttfl 

ttftt tf 

PREC 81. 76. 116. 119. 63. 31. 23. 42.
TN 23. 22. 23. 2 . 37. 33. 75. 8. 784.22. 1. 21. 23. 24. 15. 25. 
 23. 23.
RS 489. 520. 507. 
 460. !33. 
 501. 465. 528. 522. 522. 
 497. 473. 500.
 
Po 45. 42. 
 69. 71. 33. 11. 6. 18. 15. 
 i2. 41. 50. 659.
ETP 141. 142. 147. 134. 142. 
 136. 120. 153. 
 153. 1L?. 147.
MA! 0.22 0.29 0.47 0.53 137. 1725.
 

0.23 0 08 0. ' 0.12 0.10 3.38 0.28 0.26 0.38
 

STATION BIHARAMUL0 IAT 2.28S LONG 31.19E ELEY 1479. H 
JAN FE3 PAR APR MAY JUN JUL AUG SEP OCT 
 NOY DEC ANN
 

PREC 9'. !I5. !9. 196. 
 :5. 10. 4. ZI. 33. 65. 97. 
 114. 972.
TEM 21. 20. 19. 
 20. 20. 20. 20.
RS 19. 21. 21.
48). 520. 507. 450. 20. 20. 20.
498. 501. 465. 
 SZI. S22. 522. 497. 
 4/0. 500.
 
PO 53. 61. 91. 123. 48. 0. 
 0. 4. 12. 34. 
 56. 68. 817.
ET? 134. 132. 123. 127. 136. 132. 125. 139. 142. 143.
lA1I 0.40 0.47 130. 128. 1601.0.69 0.97 0.35 
 0.00 O.CO 
0.03 0.09 0.24 0.43 
 0.53 0.51
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STATION BUKOBA LAT 1.20S LONG 31.49E ELEV 1137. M
 

JAN FEB MAR APR HAY JUN JUL AUG SEP OCT IV DEC ANN
 

PREC 149. 157. 246. 363. 316. 85. 51. 81. 108. 134. 161. 189. 2040.
 
TEM 21. 21. 21. 21. 21. 21. 21. 21. 21. 21. 21. 21. 21.
 
RS 556. 579. 530. 441. 400. 343. 315. 348. 446. 494. 459. 508. 452.
 

PO 91. 97. 157. 237. 205. 48. 25. 4S. 63. 81. 100. 119. 1714.
 
ETP IS6. 152. 149. 120. 112. 92. 86. 95. 120. 138. 124. 142. 1487.
 
MAc 0.59 0.63 1.06 1.98 1.83 0.52 0.29 0.47 0.53 0.59 0.80 0.83 1.15
 

......... w*.....*** "W" **-*~ .*.**...,** **,,**f3**
 

STATION CHALA LAT 7.35S LONG 31.16E ELEY 1769. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 
.fl...fl..a..fl-ft*.flfltfl.tn...*.fl*.flfl.wwttwWnflWn..t..fltwtflwfl.tfln..~t 

PREC 195. 212. 167. 89. 27. 1. 0. 3. 5. 13. 112. 189. 1013.
 
TEN 29. 29. 27. 28. 27. 26. 25. 26. 26. 27. 29. 29. 27.
 
RS 464. 494. 433. 322. 367. 386. 402. 415. 421. 457. 543. 518. 435.
 

PO 123. 134. 103. 50. 8. 0. 0. 0. 0. 0. 66. 119. 851. 
ETP 155. 155. 141. 102. 118. 118. 123. 129. 129. 149. 176. 174. 1668. 
MAI 0.79 0.87 0.73 0.49 0.07 0.00 0.00 0.00 0.00 0.00 0.38 0.68 0.51 

... W.*t.*.*WW.W~flflWWC.CflWfl~flWSCSSW*tStflWt*WtW gWWSflWt*WSWWW**WfflW*
 

STATIGN CHUNYA LAT 8.225 LONG 33.ZSE ELEY 1495. H
 
C.... w**.* twWwwt........
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 212. 153. 163. 54. 6. 0. 1. 1. 1. 7. 48. 165. 812.
 
TEM 21. 21. 21. 21. 20. 19. 19. 20. 21. 23. 24. 22. 21.
 
RS 303. 319. 293. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PD 134. 94. 101. 27. 0. 0. 0. 0. 0. 0. 23. 102. 682.
 
ETP 85. 83. 79. 75. 69. 56. 60. 66. 80. 94. 98. 91. 936.
 
HAI 1.59 1.13 1.27 0.36 0.00 0.00 0.00 0.00 0.CO 0.00 0.23 1.13 0.73
 

W.**...** .*w tW* *S flCSw WWWvW * tt flflflttW WVflfltWfl* wtt*W ff 

STATION CHWA LAT 6.15S LONG 39.13E ELEY 19. H
 

JAN FEB MA APR 14AY JUN JUL AUG SEP OCT NO DEC ANN 
C.. W~**.***V w ** v **W***~wfW 


PREC 58. 64. 144. 312. 285. 52. 27. 31. 40. 67. 166. 135. 1381.
 
TFl 28. 29. 29. Z8. 26. 25. 25. 25. 26. 26. 28. 28. 27.
 
RS 231. 457. 390. 339. 359. 370. 340. 382. 412. 433. 28. 410. 388.
 

PO 29. 24. 83. 202. 184. 25. 3. 11. 17. 36. 103. 82. 1160.
 

ETP 127. 144. 131. 107. 114. 112. lOS. 118. 124. 138. 123. 135. 1476.
 
MAI 0.23 0.23 0.67 1.89 1.61 0.23 0.08 0.09 0.14 0.25 0.84 0.61 0.79
 

STATION OAR ES SALAA- LAT 6.50S LONG 39.18E ELEY 14. M
 

JAN FEB mNAR APR MAY JUN JUL AUG SEP OCT NOV DEC A101 
Y*Ct t t fllflt~tftltfltt~fl g o ..... n* wtl fl*twi IW flwnltWWWCtfltt WC* * * 

PRE: 49. 75. 114. 239. 215. 25. 27. 24. 37. 63. 73. 83. 1075. 

TEX 28. 28. 27. 27. 25. 25. 24. 24. 24. 25. 26. 27. 26. 
RS 464. 494. 433. 322. 267. 386. 402. 415. 421. 457. 543. 518. 43S. 

PO 23. 41. 68. 187. 137. 7. 8. 6. 15. "33. 40. 46. 903. 
ETP 152. 152. 141. 100. 115. 113. 120. 124. 122. 140. 166. 168. 1613. 
HAl 0.15 0.27 0.48 1.37 1.19 0.06 0.07 0.05 0.12 0.23 0.24 0.28 0.56 
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TANZANIA 

STATION DOOMA LA? 6.10S LONG 35.45E 
 ELEV 1120. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 
PREC 151. 115. 123. 51. 1.S. 0. 
 0. 1. 5. 20. 106. 578.

TE.4 24. 24. 24. 23. 21.
22. 20. 
 21. 22. 24. 25. 25. 23.
RS 464. 494. 433. 367.
322. 286. 402. 415. 457.
421. 543. 518. 435.
 

PO 93. 68. 74. 25. 0. 0. 
 0. 0. 0.
0. 4. 62. 486.
ETP 138. 138. 128. 91. 
 105. 102. 108. 114. 117. 135. 161. 158. 1495.
MAI 0.67 0.50 0.57 0.27 0.00 0.00 0.00
0.00 0.00 0.00 0.02 0.39 0.32
 

STATION FARKWA LAT 5.24S LONG 35.36E 
 ELEY 1220.
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 144. 91.
77. 112. 26. 6. 0.
0. 0. 37. 33. 95. 622.

TE. 23. 23. 24. 23. 22.
23. 22. 23. 25. 25.
26. 24. 24.
RS 49. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

PD 88. 42. 52. 66. 8. 0. 0.
0. 0. 15. 12. 55. 523.
 
ET? 142. 141. 137.
151. 146. 139. 133. 156.
MAI 0.62 0.30 0.34 0.48 0.05 O.00 O.C 

156. 166. 149. 140. 1755.O.CO 0.00 0.09 0.08 0.39 0.30 

STATION GEITA LAT 2.52S LONG 32.ICE 
 ELEV 1293. M
 
...........................
 

J N FE F,'P AF? ."AY JUN AUGJUL SEP OCT '.OY CEC ANN ........................... 
 ........... 
 ..... 
 t..............

PREC 71. 97. 135. 168. ZO. 13. 2. 
 18. 45. 77. 130. 136. 972.
TEM 23. 23. 23.
23. 22. 
 21. 21. 23. 24. 26. 25. 23. 23.
RS 499. 520. 507. 460. 
 498. 501. 465. 528. 522. 522. 497. 470. 500. 

PO 0. 56. 82. 104. 44. 0. 0. 2. 21. 42. 78. 82. 816.

ETP !41. 142. 134.
147. 142. 
 136. 130. 153. 153. 162. 147. 137. 1725.
KAI 0.27 0.40 0.55 0.78 0.31 0.00 0.00 0.01 0.13 0.26 0.53 0.60 0.47 
**Ww...........* 
 ........
 

STATION GUA LAT 7.495 LONG 32.26E ELEY 1165. M 

JAN FEB MAR APR .AY JUN JUL AUG SEP CCT OV DEC ANN 

PREC 191. 
 147. 199. 132. 20. 0. 
 0. 0. 1. 22. 89. 191. 992.
TEM 22. 22.
23. 21. 20. 18. 19.
17. 21. 22. 24. 23. 21.
RS A64. 494. 
 433. 322. 367. 386. 402. 415. 421. 457. 518.
543. 435. 

PO 120. 90. 125. 80. 4. 0.0. 0. 0. 5. 50. 120. 833.
ETP 134. 136. 124. 87. 98. 
 95. 101. 108. 112. '32. 156. 151. 1432.
MA1 0.90 0.66 1.01 0.92 0.04 0.00 0.00 0.00 0.00 -04 0.32 0.80 0.58 

....... .
 .
 

STATION GULA LAT 3.29S LONG 34.00E 
 ELEY 1220. M
 

JAN FEB APR
MAR MAY JUN JUL SEP
AUG OCT NOV DEC ANN 

PREC 102. 93. 116. 86. 44. 1. 0. 0. 8. 14. 46. 115. 625.

TEM 23. 24.
23. 23. 23. 22. 23.
22. 25. 26. 25. 24. 24.
RS 489. 520. 507. 460. 498. 465.
501. 528. 522. 522. 470.
497. 500.
 

PO 65. 57. 77. 51. 14. 
 0. 0. 0. 0.. 0. 15. 76. S35.
ETP 142. 141. 151. 137. 146. 
 139. 133. 156. 156. 166. 149. 140. 1755.
HAl 0.46 0.40 0.51 0.37 0.000.09 0.00 
0.00 0.00 0.00 0.10 0.55 0.30
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STATION 
H
ANOENI LAT 5.26S LONG 38.02E 

ELEV 677. M
 

JAN FEB MAR 
 APR MAY JUN JUL AUG SEP OCT 
 NOV DEC ANN
PREC 80. 87. 
 135. 158. 
 118. 26. 16. 
 21. 29.
TEM 25. 	 52. 58.
25. 25. 24. 23. 	 86. 874.
22. 21.
RS 381. 457. 390. 339. 359. 	
22. 23. 25. 24. 24. 24.
370. 340. 
 382. 412. 
 433. 388. 410. 
 388.


PO 52. 52. 
 94. 114. 79. 0. 
 0. 0.
ElP 117. 	 0. 21.
131. 119. 	 26. 51. 764.
98. 105. 101. 95.
HAl 0.45 	 109. 116.
0.39 0.79 	 132. 113.
1.16 0.75 0..00 	 121. 1350.
.00 0.00 0.16 0.23 
 0.41 0.56
 

STATION IFAXARA LAT 8.O9S LONG 36. 39E 
 ELEY 275. M
 

JAN FEB MAR 
 APR MAY JUN 
 JUL AUG SFP OCT 
 NOV DEC NN
PREC 185. 1S9. 
 291. 338. 
 115. 18. 
 9. 5.
TEM 25. 	 7. 15.
26. 26. 25. 24. 51. 	 122. 1305.
22. 21. 22.
RS 	 24. 26.
303. 319. 283. 	 27. 27. 25.
278. 252. 221. 230. 
 244. 296. 
 323. 343. 
 314. Z94.
PO 138. 115. 
 222. 273. 
 76. 0. 
 0. 0.
EiP 96. 	 0. 20. 

MAI 

94. 89. 83. 75. 61. 65. 70. 
0. 82. 1161.


1.44 1.22 2.51 	 86. 101.
3.29 1.01 0.00 0.00 	 107. 101. 1027.
O.O 0.00 0.00 0.19 
0.82 1.13
 
STATION 	IFIHGA LAT 9.30S LONG 2529E 


ELE
 ,. JAN FE3. RA 
 R
JAN-	 Y U
MAR., .... , ....., A JUN JUL 
 A^UG 	 Am,
SEP OCT 
 NOY DEC 

PREC 238. 
 258. 331. 
 362. 81. 
 7. S.
TEM 25. 	 5. 13. 29.
26. 25. 	 113.
24. 23. 	 220. 1713.
21. 21.
RS 303. 	 21. 22.
319. 283. 278. 252. 	 24. 25. 25. 23.
221. 230. 
 244. 296. 323. 
 343. 314. 
 234.
 
PO 186. 165. 
 215. 236. 
 4S. 0. 0.
ETP 94. 93. 	 0. 0. 10. 67. 140. 1439.
98. 81. 
 73. 60. 
 63. 68. 
 82. 96. 
 101. 96. 
 996.


.7
MAI 1.8 2442.1 
.6 0000.00 0.00 0.00 0.10 0.55 
 1.45 1.44
 
STATION IGABIRO LAT 1.48S LONG 31.33E 


ELE' 1525. M
 
JAN FEB 
 P(AR APR 
 MAY JUN 
 JUL AUG 
 SEP OCT 
 NOY DEC 
 AU1N
PREC 94. 107. 161. 196. 
 116. M. 
 10. 25.
TEN 	 60. 90.
21. 21. 21. 21. 	 108. 120. 1107.
19. 19. 18. 
 19. 20.
RS 556. 79. 530. 441. 4C0. 	

21. 22. 24. 21.
343. 315. 
 348. 446. 
 494. 459. SO8. 
 452.
Po E4. 63. 100. 123. 
 69. 4. 0. 7.
ET? 	 31- 51.155. 151. 148. 119. 106. 87. 	
53. 72. 930. 

MA, 	 81. 90. 117. 138. 128.0.42 0. 7 1 ,.is 	 153. 1473.000,0 
 .37 50 
 .47 0.63
 

STATION IKIZU LAT 1.56S LONG 3
4.03E 

ELEY 1525. m 

JAN FEB MAR APR MAY 
 JUN JUL AUG SEP OCT doV DEC ARNPREC 79. 92. 
 134. 150. 
 S0. 37. 10. 33.
TE 	 52. 67.
21. 21. 	 136. 125.
21. 21. 19. 19. 18. 	 1005.
RS 556. 573. 	 19. 20.
530. 441. 	 21. 22.
400. 343. 315. 348. 	 24. 21.
446. 494. 
 459. 503. 
 452.

PO 44. 53. 
 81. 92. 
 51. 15. 
 0. 12. 25. 
 26'. 82.
LiP IS6. 151. 148. 119. 	 75. 844.
106. 87. 
 81. 90. 
 117. 138. 
 128. 153. 1473.
MAI 0.2S 0.35 0.55 
 0. 040 
 0.49 0.57
 

34
 



TAUZANLL 

STATION KAREHA LAT 6.48S LONG 30.26E 
 ELEY 824. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 187. 154. 145. 138. 
 18. 0. 0. 0. S. 22. 131. 168. 969.
 
TEM Z5. 25. 26. 24. 23. 21. 21. 21. 22. 24. 25. 25. 23.
 
RS 464. 494. 433. 222. 367. 386. 402. 415. 421. 457. 543. 518. 435.
 

PO 117. 95. 88. 84. 2. 0. 0. 0. 0. 5. 79. 104. 814.
 
ETP 144. 144. 135. 94. 106. 105. 111. 116. 117. 136. 161. 158. 1526.
 
MAI 0.82 0.66 0.66 0.89 0.02 0.00 0.00 0.00 0.00 0.04 0.49 0.66 0.53
 

STATION KIBAYA LAT 5.17S LONG 35.34E 
 ELEY 1458. m
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 90. 72. 120. 91. 46. 
 3. 1. 1. 2. 12. 39. 92. 568.
 
TEM 21. 20. 19. 20. 20. 20. 20. 19. 2:. Z!. 20. 20. 20.
 
RS 49. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

PO 51. 39. 72. 52. 21. 0. 0. 0. 0. 0. 17. 53. 477.
 
ETP 
 134. 132. 133. 127. 136. 133. 125. 139. 142. 143. 130. 128. 1601.
 
HAI 0.38 0.7) 0.54 0.41 0.16 O.CC 0.00 0.00 0.00 0.00 0.13 0.41 0.30 

Tkr: KI ! LA 7.42S Li :; ?3.55E ELEY 153. M 

JAN FE3 1R MAY JUL SEP CCT NOV DEC ANNMIA APR jUH AUG 

PREC 137. 112. 189. 256. 94. 1. 112. 1037. 
TU4 Z7. 27. 27. Z6. 25. 24. 23. 23. 24. 25. 26. 27. 25. 
RS 464. 494. 433. 322. 357. 326. 402. 415. 421. 457. 543. 518. 43S. 

PO 63. 66. 119. 164. C1. 3. 0. 0. 6. 10. 40. 66. 871. 
ET? IE0. 150. 141. 98. 112. 111. 117. 122. 121. 139. 164. 166. 1591. 
A1 0.42 0.44 0.84 1.67 0.43 0.03 0.00 0.00 0.05 0.07 0.24 0.40 0.55 

a. aaanaaraa.a n.-ea...aa- -. naacafl-.ragj .u-fsw ..... 


STATION K1801400 LAT 3.355 LONG 30.42E ELEY 1519. M*atltaaaawatvlttttfawtw~tltattttaat aa *a * 5ns. a Sat a..al1aatr..a~taaatfl..-ra 

JAN FES MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 
aatnaaaa. att~t~t-aanaaaawaaa aataaaattaaaawtataaaaaaaatttt aaat~attatt aaaa 

PREC 129. 139. 174. 191. 75. 6. 2. 8. 26. 69. 140. 163. 1123. 
TEH 21. 71. 21. 21. 19. 19. 18. 19. 20. 21. 22. 24. 21. 
RS 4Z9. 520. 507. 480. 499. E01. 465. 528. 522. 522. 497. 470. 5O0. 

PO 73. E4. 108. 120. 42. 0. 0. 0. 8. 37. 85. 101. 943. 
ET? 137. 136. 142. 129. 132. 127. 119. 137. 137. 146. 139. 142. 1621. 
KAI 0.57 0.62 0.76 0.93 0.22 0.00 0.00 0.00 0.06 0.25 0.61 0.71 0.58

*.a. a tat...,.tase-a et encase taga attatst etttt~ftt ttttat~ttaa~afl*C~ 

STATION KIBWELE LAT 8.355 LONG 35.ZOE ELEV 1851. HCe tt.tarasatrreata. anetawtaatasaa..ssw frtttatattflt~ aant1aa..w1.asaaaasawa 

JAI FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 204. 197. 227. 374. 123. 29. 17. 12. 9. 9. 64. 159. 1484.
 
TEM 18. 18. 18. 17. 16. 14. 13. 14. 16. 17. 19. 18. 15.
 
Rs 303. 319. 283. 270. 252. 221. 230. 244. 296. 323. 343. :4. 284.
 

PO 129. 124. 144. 244. 114. 10. 2. 0. 0. *0. 34. 98. 1246. 
ETP 77. 76. 72. 67. 50. 48. 51. 55. 68. 80. 86. 81. 821. 
MAI 1.67 1.64 2.01 3.65 1.31 0.20 0.03 0.00 0.CO 0.00 0.39 1.21 1.52 
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http:aant1aa..w1


TA2 k- IA 

STATION KIDETE LAT 6.39S LONG 36.43E 
 ELEY 677. M
 

JAN FEB MAR APR MAY JUN JUL AUG 
 SEP OCT NOV DEC ANN
 

PREC 85. 83. 94. 73. 18. 
 3. 
 1. 1. 0. 6. 2S. 60. 449.
TEM 25. 25. 
 25. 24. 23. 22. 21. 22. 23. 25. 24. 24. 24.
 
RS 464. 494. 433. 322. 367. 386. 402. 
 415. 421. 457. 543. S18. 435.
 

PO 48. 46. 54. 40. 
 2. 0. 0. 0. 0. 0. 7. 31. 377.
 
ETP 142. 142. 132. 93. 107. 105. 112. 119. 119. 139. 159. 157. 1526.W1, 0.34 0.33 0.41 0.42 0.02 0.00 0.00 0.00 0.0O 0.00 0.04 0.20 0.25 

STATION KIWfMA LAT 4.53S LONG 29.23E ELEV 885. M 

JAN FEB KA?. APR HAY JUN JUL 
 AUG SEP OCT NOV DEC ANN
tes1ne fl*~.W** e~.t.t.. . .... ... * * t.t*.*.*W twme ... ***. .ef 

PRE' 134. 118. 155. 151. 51. 6. 2. 3. 15. 
. 

61. 130. 151. 977.
 
TEN 23. 24. 
 24. 24. 24. 23. 23. 24. 25. 25. 23. 23. 24.
 
RS 489. 520. 507. 4830. 498. 501. 455. 528. 
 522. 522. 497. 470. 500.
 

PO a1. 70. 95. 93. 25. 0. 0. 0. 0. 
 31. 78. 93. 821.
 
ETP 144. 144. 150. 138. 148. 142. 135. 157. 
 154. 159. 142. 137. 1751.
HAl O.56 0.49 0.63 
 0.67 0.17 0.00 0.00 0.00 0.00 0.20 0.55 0.68 0.47
 

STATICN KISWiSERA LAT 10.49S LONG 35.04E 
 ELEV 1220. M
 
...............
tt*.* .........
 

JAN FEB93 ?R APR MAY JUN JUL AUG SEP OCT NOV eEC ANN
 

PREC 237. "E. 274. 116. 14. 1. 0. 1. 2. 
 16. 53. 171. 1103.

TEN 22. 23. 22. 
 21. 20. 18. 17. 19. 21. 22. 24. 23. 21.

RS 303. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 
 314. 284.
 

PD ISI. 123. 176. 69. 0. 
 0. 0. 0. 0. 1. 26. 106. 927.
 
ETP 87. 88. 81. 
 75. 67. .4. 58. 63. 78. 93. 98. 91. 935.
MA1 1.73 1.57 2.13 0.92 0.00 O.CO 
 0.30 0.^0 0.00 0.01 0.27 1.16 0.99
 

STATION KIKALE LAT 7.!OS LONG 39.12E 
 ELEY 3. M
 

JAN FEB MAR APR MAY JUN JUL AUG 
 SEP OCT ROV DEC ANN
 

PREC 112. 11S. 141. 304. 152. 
 18. 24. 21. 15. 45. 92. 118. 1157.

TEMi 28. 23. 28. 27. 26. 
 I5. 25. 25. 26. 26. 27. 28. 26.

RS 464. 494. 433. 322. 367. 
 286. 402. 415. 421. 457. S43. 518. 435.
 

PD 66. 63. 86. 197. 93. 2. 6. 4. 0. 21. 
 53. 70. 972.

ETP 153. 15. 143. 100. 115. 116. 122. 127. 12'. 146. 169. 170. 1639.
MAT 0.43 0.45 0.60 1.97 0.80 0.22 0.05 0.03 
 O.CG 0.14 0.31 0.41 0.59
 

STATION KIKIWETU LAT 9.SlS LONG 39.44E 
 ELEY 61. M
 

JAN FEB MAR APR MAY JUN JUL AUG
getets*.ftfl..n~nftflw...fl..wafltfl*..afl..fl.t*.flfl*tnfl.e.flnttHnnl SEP OCT NOY DEC ANN 

PREC 164. 126. 166. 144. 34. 7. 4. S. 11. 
 18. 48. 134. 862.

TE1 27. 27. 27. 27. 26. 25. 24. 25. 25. 26. 
 27. 28. 26.
RS 303. 319. 283. 278. 252. 
 22:. 230. 244. 296. 323. 343. 314. 284.
 

PO 102. 76. 103. 88. 13. 0. 
 0. 0. 0. .2. 23. 81. 724.
 
ETP 98. 97. 92. 
 87. 79. 65. 69. 74. 88. 101. 107. 102. 1060.
MAI 1.03 0.78 1.12 1.02 0.17 
0.00 0.00 0.00 0.00 0.02 0.21 0.79 0.68
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TAZAnIA 

STATION KILINOONI LAT 7.S5S LONG 39.40E 
 ELEV 21. H 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 155. 125. 
 241. S78. 291. 79. 53. 27. 16. 40. 134. 179. 1918.
TEN 28. 28. 28. 27. 26. 24.25. 25. 25. 26. 27.
27. 26.
RS 464. 494. 433. 
 322. 367. 386. 402. 415. 421. 457. 543 518. 435.
 

Po 95. 75. 154. 383. 188. 
 44. 26. 8. 1. 17. 81. 112. 1611.
ETP 152. 151. 
 142. 99. 115. 115. 1Z1. 126. 126. 144. 168. 169. 1628.MAI O 1.0501.00. 0.21 0.01 0.12 0.48 0.66 0.9963 0.07 

STATION KILOSA LAT 6.50S LONG 37.O0E 
 LEY 491. M
 

JAN FEB 
 MAR APR MAY JUN JUL AUG SEP OCT NOY DEC AIN 

PREC 123. 124. 176.. 209. 78. 13. 6. 13. 15. 32. 90. 132. 1011.
TE4 26. 
 26. 26. 25. 23. 22. 22. 23. 24. 27.
26. 27. 25.
KS 464. 494. 433. 
 322. 367. 336. 402. 415. 421. 457. 543. 518. 435.
 

PO 74. 74. 110. 132. 43. 0.
0. 0. 
 0. 12. 51. 80. 849.
ETP 146. 144. 135. 108.
95. 107. 114. 121. 142.
123. 168. 167. 1570.
MAI 0.50 0.52 0.81 0.40
1.39 0.00 
0.00 0.00 0.00 0.08 0.30 0.48 0.54 

STATION KIL'WA LAT 8.565 LONG 39.31E 
 ELY 12. M
 

JAN FE3 ,AR AR. HAY JUN JUL AUG SEP CT NOY DEC ANN 

PREC 105. 139. 132. 253. 59. 10. 7. 1?.
12. 23. 65. 144. 979.
TEN 28. 28.
23. 27. 27. 26. 26.
25. 25. 27. 28. 28. 27.
RS 303. 319. 283. 
 273. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PD 62. 84. 80. 169. 30. 0. 0. 
 0. 3. 6. 34. 88. 822.
ETP 99. 93.
99. 87. 81. 57. 76.
71. 90. 104. 110. 104. 1082.
MAI 0.62 O.85 0.86 1.93 0.37 0.00 0.00 0.03 0.05t* fW*tSti flt*Wtw 0.00W*t.qW w f w t ttfl wwfltft 0.31 0.8. 0.76tfttttttff~tt
 

STATION KILWA KWI,'JE LkT 8.45S LONG 39.2SE 
 F!.E 9. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOY DEC A.MN 

PREC 123. 103. 176. 209. 71. 12. 
 8. 11. 15. 13. 51. 109. 907.
TEN 28. 
 23. 28. 27. 27. 26. 25. 26. 26. 28.
27. 28. 27.
RS 303. 319. 
 283. 278. 252. 22.1.230. 
 244. 296. 323. 343. 314. 294.
 

PD 74. 60. 110. 132. 28. 0.
0. 0. 
 1. 2. 25. 64. 762.
ETP 99. 99. 
 93. 87. 81. 67. 71. 76. 
 90. 1C4. 110. 104. 1082.
 
Ot 
MAI 0.74 0.61 1.18 0.47 0.001.52 0.00 0.00 0.01 0.22
twtsflst..n.t. Wtit r-ttttw Wflflttwtttfltnnn..nwfl..w 0.02 

Vt t 
0.61 0.70ttftfltt flflfl 

STATION KIMANOE LAT 7.22S LONG 35.31E ELY 88S. H
 

JAN FEB MAR APR 
 MAY JUN JUL AUG SEP OCT NO DEC ANN
 
PREC 84. 72. 69. 38. 4. 0. 
 0. 0. 1. 9. 15. 73. 365.
TE] 23. 23. 23. 
 22. 20. 19. 18. 18. 19. 20. 21. 22. 21.RS 281. 457. 390. 
 339. 359. 370. 340. 382. 412. 433. 388. 410. 388.
 

PO 47. 39. 37. 16. 0. 0.0. 0. 
 0. 0. 0. 40. 307.ETP 111. 125. 114. 93. 94.
98. 87. 
 98. 104. 117. MA6. 118. 1265.
MAI 0.43 0.31 
 0.32 0.17 0.0O 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.24 
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TANZAMT 

STATION KINAMPANDA LAT 4.22S LONG 34.31E 
 ELEY 1525. H
 

JAN FEB MAR MAY
APR JUN JUL AUG OCT
SEP NOV DEC ANN 
PREC 122. 115. 129. 93. 26. S. 0. 0. 3. 17. 56. 111. 677.
TEll 21. 21. 21. 
 21. i9. 18.
19. 19. 20. 21. 24.
22. 21.
RS 489. 520. 507. 480. 501.
498. 465. 528. 522. 497.
522. 470. 500.
 

PO 73. 68. 78. 53. 8. 0. 0.
0. 0. 
 2. 28. 65. 569.
ETP 137. 136. 142. 
 129. 132. 127. 119. 137. 137. 146. 139. 142. 1621.
MAI 0.53 0.50 0.41
O.SS 0.06 
 0.00 0.00 0.00 O.O0 0.01 0.20 0.46 0.35
 

STATIGN KIRANDO LAT 7.25S LCNG 30.26E 
 ELEV 824. M
 

JAN FEB MAR APR JUN
MAY JUL AUG SEP NOV
OCT DEC ANN
 

PREC 120. 122. 141. 
 77. 16. 0.
0. 0. 
 1. 20. 128. 217. 842.
TEN 25. 26. 26. 
 24. 23. 21.
21. 21. 22. 24. 25.
25. 23.
RS 469. 520. 507. 480. 498. 465.
50l. 528. 522. 522. 470.
497. 500. 

PO 72. 73. S6.. 42. 1. 0. 0. 0. 4.
0. 77. 138. 707.
ETP 151. 151. 158. 144.
140. 136. 128. 147. 156.
145. 147. 144. 1747.
MAI 0.47 0.48 0.54 0.30 0.00
0.01 0.00 0.00 0.00 0.52
0.02 0.?6 0.40
 

STATION KISAUNI AIRFIELD LAT 6.133 LO G 39.13E ELEY 13. M 

JAN FEB MAR APR 
 MAY JU)l JUL AUG SEP 
 OCT NOV DEC ANN 
PREC 87. 86. 127. 403. 249. 54. 48. 37. 33. 105. 187. 145. 1561.
TE0 27. 27. 28. 26.27. 25. 
 25. 24. 25. 25. 26. 27. 26.
81. 457. 390. 32J. 359.
RS 370. 340. 382. 412. 433. 388. 410. 388. 
PO 49. 49. 76. 254. 159, 27. 23. 15. 61.12. 117. 89. 1312.
ETP 124. 139. 127. 113.
106. 111. !03. 115. 121. 134. 118. 132. 1443.MAI 0.40 0.35 0.60 2.50 0.24
1.40 0.22 0.13 0.10 0.990.46 0.67 0.91
 

STATION KITANGARI LAT 10.40S LONG 39.21E 
 ELEY 397. M
w***twntnt*. *.n.n".. ..**.* *.* wt* W. *-t*t.nwl*O 
JAN FEB APR
MAR MAY 
 JUN jUL AUG SEP OC" NOV DEC ANN 

PREC 135. 220. 215. !44. 25. 2. 3. 5. 10. 14. 44. 128. 948.TEM 26. 26. 25.
25. 23. 22. 22. 14.
23. 26. 27. 27. 25.
RS 303. 319. 283. 278. 252. Z2O.
221. 244. 296. 323. 314.
343. 294. 
PD 62. 140. 126. 38. 8. 0. 0. 0. 0. 0. 20. 77. 796.ET? 95. 93. 8a. 82. 61.
74. 65. 
 71. 86. 101. 106. 101. 1024.RAI 0.35 1.51 1.55 1.07 0.10 0.00O.CO 0.00 0.00 0.GO 0.760.19 0.78
 

STATION KITUNOA LAT 6.48S LONG 33.13E 
 ELEY 1373. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NW DEC A1N
 
PREC 158. 135. 163. 107. 11. 0. 0. 1. 1.
TEN 23. 23. 22. 22. 19. 


10. 71. 178. 835.
20. 18. 19. Z1. 23.
22. 23. 21.
RS 489. 520. S07. 480. 
 498. 501. 465. 528. 522. 522. 497. 470. 500. 

PO 97. 82. 101. 63. 0. 0. 0. 0. 0. "0. 33. 111. 701.ETP 142. 141. 145. 136.
131. 128. 120. 139. 149.
140. 142. 13a. 1650.
AIl 0.69 0.58 0.70 0.48 0.00 0.000.00 0.00 0.00 0.0 0.30
0.27 0.43
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STATION KONDOA LAT 4.55S LONG 35.47E 
 ELEY 1387. H
 

JAN FEB MAR APR 
 HAY JUN JUL AUG 
 SEP OCT NOV DEC ANN 

PREC 126. 108. 132. 95. 36. 3. 0. 
 0. 1. 7. 28. 98. 634.
TEM 23. 23. 22.
22. 20. 
 19. 18. 19. 21. 22. 23. 23. 21.
RS 489. 520. 507. 480. 498. 501. 465. 528. 
 522. 522. 470.
497. 500.
 

PO 75. 63. 80o. 55. 14. 0. 0.
0. 0. 0. 9. 56. 532.
ETP 142. 141. 145. 131. 136. 120.
128. 139. 140. 149. 138.
142. 1650.
MAI 0.53 0.45 0.55 O.4Z 0.10 0.00 0.00 0.00 0.60 0.00 0.06 0.41 0.32 

STATION KONGWA LAT G.12S LONG 36.2SE ELEY 1021. M 
... ..
 U S-..v T........ N


JAN FEB MAR APR 'AfY JUN JUL AUG SEP OCT NOV DEC ANN 
PREC 131. 112. 93. 62. 6. 0. 1. 1. 
 1. 1. 18. 118. 544.

rE. 23. 23. 23. 22. 21. 20. 19. 20. 
 21. 23. 24.
25. 22.

RS 381. 457. 390. 339. 359. 340.
370. 332. 412. 433. 410.
388. 388.
 
PO 79. 66. 53. 32. 0. 0. 0. 0. C.
0. 2. 70. 457.
ETP 113. 125. 115. 94. 100. 96. 103.
90. 112. 
 127. 114. 124. 1313.
HAI 0.70 0.53 0.46 0.24 0.00 O.0O 0.00 0.00 0.00 0.00 0.02 0.57 0.35 

STATION KYELA LAT 9.35S LONG 33.SIE ELEY 549. H 
* t 1..W..........flt 


t
 

JAH FEB HAR AR VAy JUN JUL AUG SEP OCT NOY DEC ANN 
........... 
 I ......... *.-


PREC 196. 159. 451. 921. 544. 180. 33. 
.

33. 8. 91.10. 189. 2880.
TE 26. 25. 26. 25. 22.24. 21. 22. 23. 26.
25. 26. 24.
RS 303. 319. 283. 278. 221.
252. 220. 244. 296. 343.
323. 314. 224. 

PO 123. 98. 297. 623. 260. 112. 50. 12. 0. 0. 52. 119. 2419.
ETP 96. 95. 89. 83. 75. 60. 64. 70. 84. 98. 104. 100. 1018.MA1 1.28 1.C4 3.32 '.53 4.82 1.86 0.79 0.18 0.00* WWWSWSSWttt 0.00 0.50 1.18 2.33ffl*t 1 Vt t*ttfl w...fl~w....Ttl1 ~11tt1 t1 

STATION KYERWA LAT 1.23S LONG 30.48E 
 ELEY 1403. M
 

JAN FEB APR
MAR FAY JUN JUL SEPltttllflttttt ttt* tS.t**nw. tW** 
AUG OCT NOY OEC ANNt St n *tl tttWflt tflWWfl*t...*..to l~tit~flf 

PREC 64. 62. 91. 143. 91. 6.
IS. 18. 
 74. 107. 106. 83. 360.
TEN 20. 21. 20.
21. 19. 18. 16. 17. I. 
 20. 20. 20. 19.
RS 556. 579. 530. 441. 40. 343. 
 315. 348. 494.
446. 459. 508. 452. 

PO 34. 32. 52. 87. 52. 0. 0. 2. 40. 63. 62. 46. 722.ETP 151. 149. 146. 115. 104. 84. 76. 87. Ill. 132. 138.
120. 1414.
MAI 0.22 0.22 0.35 0.76 0.50 C.O0 0.00 0.03 0.36 0.48 0.340.52 0.51
 

STATION IMBANI LAT 5.045 LONG 39.44t 
 ELEY 31. M
 

JAN FEB MAR APR MAY JUL
JUN AUG SEP OCT DEC*W.t. 11t~tttt NOV ANN***Wtttt~t~t~1
tWttfl. St1 ttW**t~wws 

PREC 42. 48. 152. 491. 548. 100. 88. 45.
56. 117. 219. 139. 2046.
TEM 29. 28. 28. 27. 26. 25. 24. 24. 25. 26. 27. 28. 26.RS 231. 457. 290. 339. 370.
359. 340. 382. 412. 338.
433. 410. 388. 

P0 19. 23. 94. 324. 362. 58. SO. 28. 21. 69. 139. 85. 1719.
ETP 125. 141. 1-0. 106. 113. 
 110. 102. 121.
115. 135. 120. 124. 1451.
HAl 0.15 0.16 0.72 3.05 3.21 C 490.53 0.24 0.17 0.51 0.63
1.16 1.18
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TAZANIA 

STATION LIND LAT IO.OOS LONG 39.42E ELEY 41. H 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV C C ANN 
**t~***eelefwwwfet wwm wwfeweefeeewte *ee *IN*-*******Wt*ew e.twwwew*w wt.... 

PREC 143. 137. 175. 180. 35. 10. 9. 6. 13. 17. 54. 147. 926.
 
TENI 27. 27. 27. 27. 25. 25. 24. 25. 25. 26. 27. 29. 26.
 
RS 303. 319. 2M3. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 87. 83. 109. 112. 14. 0. 0. 0. 0. 2. 27. 90. 778. 
ETP 98. 97. 92. 87. 79. 65. 69. 74. 88. 101. 107. 102. 1060. 
HAl 0.89 0.,6 1.19 1.30 0.17 0.00 0.00 0.00 0.00 0.02 0.25 0.88 0.73 

STATION LIPARASA LAT 11.21S LONG 35.03E ELEY 1007. M
 

JAN FE3 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
w~flt fttIt~fltnweltwfn-ee.etwweVtteeweeewlweeteelfl,.nw ttflwflwe~etwetl 

PREC 320. 297. 377. 198. 26. S. 5. 4. 3. 10. 65. 221. 1549.
 
TEM 24. 23. 23. 23. 21. 21. 20. 21. 21. 22. 22. 23. 22.
 
aS 303. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 208. 192. 246. 1Z5. 15. 0. 0. 0. 0. 2. 34. 140. 1301. 
ETP 90. 88. 83. 78. 69. 59. 61. 67. 80. 92. 97. 92. 958. 
HAl 2.31 2.17 2.96 1.59 0.21 0.00 O.00 0.00 0.00 0.02 0.35 1.53 1.36 

STATION LITEMBO LAT 10.57S LCHG 34.50E ELEY 1434. M 

JAN FE9 I-LIR APR MAT JUN JUL AUG SE? OCT KOV DEC MIN 

PREC 275. 236. 248. 109. 22. 4. 2. 1. 1. 10. 63. 212. 1183.
 
TEN 21. 21. 21. 21. 20. 19. 19. 20. 21. 23. 24. 22. 21.
 
RS 203. 319. 293. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 177. 150. 159. 64. S. 0. 0. 0. 0. .0. 33. 134. 994. 
ETP 85. 82. 79. 7". 69. 56. 60. 66. 80. 94. 98. 91. 926. 
MAI 2.09 1.20 2.00 O(t6 0.07 0.00 0.00 O.CO 0.00 0.00 0.33 1.48 1.06 

STATION LITUHI LAT 1O.24S LONG 34.36E ELEY 519. H
 

JAN FEB AR APR MAY JUN JUL AUG SEP OCT 4OY 0EC ANN
 

PREC 287. 267. 259. 158. 37. 7. 4. 2. 1. 7. 44. 163. 1236. 
TM4 26. 26. 25. 25. 25. 22. 22. 24. 25. ?', 28. 23. 2S. 
RS 203. 319. 283. 278. 252. 221. 220. 244. 296. 323. 343. 314. 284. 

PD 15 . 172. 166. 97. 15. 0. 0. 0. 0. 0. 20. 101. 1039. 
ETP 97. 95. 87. 82 77. 61. 66. 73. 88. 103. 109. 102. 1040. 
I"AI 1.92 1.81 1.90 1.' 0.20 0.00 0.00 0.00 0.00 0.00 0.18 0.98 1.00 

STATION LIWALE LAT 9.47S LONG LONG 37.58E ELEY 458. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 191. 151. 196. 103. 25. 3. 1. 3. 6. 9. 41. 127. 857.
 
TEM 26. 26. 25. 2, 25. 22. 22. 24. 25. 27. 23. 28. 25.
 
RS 303. 319. 283. 273. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 120. 93. I23. 60. 7. 0. 0. 0. 0. 0. 18. 77. 720. 
ET? 97. 95. 37. 82. 77. 61. 65. 73. 88. 103. 109. 102. 1040. 
KAI 1.24 0.98 1.41 0.74 0.09 0.00 0.00 0.00 0.00 0.00 0.16 0.75 0.69 
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TANZA.A 
STATION LOHCM8ERO LAT 9.03S LONG 36.46E ELEY 549. M
 

JAN FES MAR APR MAY JUN JUL AUG SEP OCT NOY OEC ANN
 

PREC 205. 189. 247. 231. 63. 4. 2. 4. 2. 11. 45. 159. 1162.
 
TEN Z6. 26. 26. 25. 24. ZZ. 21. 22. 23. 25. Z6. 26. 24.
 
AS 303. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 129. 119. 158. 147. 33. 0. 0. 0. 0. 0. 21. 38. 976.
 
ETP 96. 95. 89. 83. 75. 60. 64. 70. 84. 98. 14. 100. 1018.
 
MAI 1.35 1.25 1.77 1.78 0.44 0.00 0.00 0.00 0.00 0.00 0.20 0.98 0.96
 

STATION LOLIONDO L.AT 2.03S LONG 35.37E ELEY 2135. H
 

JAN FEB MAR APR PAY JUN JUL AUG SEP OCT NOY QEC ANN 

PREC 89. 101. 132. 190. 115. 21. 6. 13. 9. 26. 79. 115. 896. 
TE z;. 8. 17. 17. 15. 14. 13. 14. 16. 18. 18. 18. 16. 
RS S56. 579. 530. 441. 400. 343. 315. 348. 446. 494. 459. 508. 452. 

PC SO. 59. 80. 119. 68. 4. 0. 0. 0. 8. 44. 6a. 753. 
ETP 140. 138. 133. 105. 94. 74. 69. 79. 103. 124. 114. 129. 1302. 
KA! 0.36 0.43 0.60 1.13 0.72 0.06 0.00 0.00 0.00 0.06 0.3a 0.53 0.53 

STATION LONGIDO LAT 2.43S LOwG '6.40E ELEY 1525. H
 
...... *W. ...... -- o .......... .... * ....... . .............
 

JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOY DEC ANNH 

PREC 34. 52. 110. 161. 35. S. 0. 2. 3. 10. 58. 80. 550. 
TEM 21. 21. 21. 21. 19. 1?. 18. 19. 20. 21. 22. Z4. 21. 
RS 555. 579. 530. 441. 400. 343. 315. 348. 446. 494. 459. 508. 452. 

PO 13 - 26. 65. 100. 14. 00. . 0. 0. 0. 29. 44. 462. 
ET? 1S6. ISi. 148. 119. 106. 87. 81. 90. !17. '18. 128. 153. 1473. 
HAl 0.08 0.17 0.44 0.34 0.12 0.CO 0.00 0.00 0.00 O.C0 0.23 0.29 0.1 

... .*fl............. . ................. W.*... *.....
 

STATION LUSHOTO LAT 4.47S LONG 38.17E ELEY 1397. H
 
.. ..... 4.*....... ..... . *-**,t ...... 4 W .*4 

JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC ANN 
ew**... w... .. ....... Wt ..... .f.tW t4.. ...... W* .... *..
 

PREC 81. 75. 137. 216. 179. 50. 38. Z2. 16. 37. 101. 107. 1059.
 
TEM 19. 20. 19. 1G. 17. 15. 14. 14. 15. 17. 18. 19. 17.
 
RS C0. 506. 489. 450. 404. 291. 395. 446. 466. 496. 517. 518. 465.
 

PO 45. 41. 83. 137. 112. 24. 16. 5. 1. 15. 59. 63. 890.
 
ETP 132. 128. 127. 111. 99. 89. 90. 102. 107. 122. 127. 135. 1368.
 
MA1 0.34 0.32 0.65 1.23 1.13 0.27 0.18 0.05 0.01 0.12 0.46 0.47 0.65
 

STATIOII LTAP.UNGU LAT 3.14S LONG 37.ISE ELEY 1250. N 
04q~..4t.t.t0...*...0..*t*000**0 .... *wQ * 4.....*W*...W 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 43. 66. 108. 530. 474. 118. 62. 36. 33. .8. 93. 78. 1679.
 
TEM 21. 22. 21. 21. 19. 18. 17. 17. 18. 20. 21. 21. 20.
 
RS 556. 579. 530. 441. 400. 343. 315. 248. 446. 494. 459. 508. 452.
 

PO 19. 35. 63. 350. 312. 70. 32. 15. 12. 16. 53. 43. 1411. 
ETP 156. 153. 149. 117. 105. 84. 78. 87. 112. 122. 122. 141. 1435. 
KAI 0.12 0.23 0.43 3.00 2.99 0.84 0.41 0.17 0.11 0.12 0.43 0.31 0.98 

w * * w w w . w , * w **v w a v . w * w . . wt** . w * t w * * *t.. *eww v 

42 



TAN IZA 

STATION 	MAOIIRA LAT 8.14S LONG 34.49E 
 ELEY 1159. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
 ANN
 

PREC 135. 111. 126. 87. 13. 1. 0. 0. 2. 
 7. 37. 111. 630.
 
TEM 22. 23. 2. 21. 20. 18. 
 17. 19. 21. 22. 24. 23. 21.

RS 303. 319. 283. 278. 252. 221. 
 230. 244. 296. 323. 343. 314. 284.
 

Po 82. 65. 76. 49. 0. 
 0. 0. 0. 0. 0. 15. 65. 529. 
ETP 	 87. 88. 81. 
 75. 67. 54. 58. 63. 78. 93. 98. 91. 935.
MAI 0.94 0.74 0.93 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.72 0.57
 

STATION 	KAOUNDA LAT 9.52S LONG 34.28E I ELEY 1373. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT ROV CEC ANN 
****W** O@W *W. " * *e***o****V 

PREC 272. 255. 260. 154. 43. 6. 
 0. 3. 0. 11. 95. 223. 1322.

TEM 	 23. 23. 22. 22. 20. 19. 
 18. 19. 21. 22. 23. 23. 21.

RS 203. 319. 283. 278. 252. 221. 
 230. 244. 296. 323. 343. 314. 284.
 

P0 175. 163. 167. 95. 19. 0. 0. 
 0. 0. 0. 55. 142. 1111.
 
ETP 88. 86. 81. 76. 69. 56. 59. 64. 79. 93. 98. 93. 
 941.

HAl 1.99 1.90 2.06 1.25 0.28 0.00 O.C3 0.00 0.00 O.00 0.56 1.53 1.18 

STATION 	MAFIA LAT 7.55S LONG 39.40E 
 ELEV 21. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT JOV DEC ANN 

PREC 155. 125. 241. 578. 291. 79. 53. 27. 16. 40. 134. 179. 1913.

TE. 	 28. 28. 28. 27. 26. 25. 25. 25. 26. 26. 27. 28. 26. 
RS 464. 494. 433. 322. 367. 386. 
 402. 415. 421. 457. 543. 518. 435.
 

PO 95. 75. 154. 383. 183. 44. 26. 8. 
 1. 17. 81. 112. 1611.
 
ETP 153. 152. 143. 100. 116. 116. 
 122. 127. 127. 146. 169. 170. 1639.
MAI C.62 0.49 1.08 3.34 1.62 0.38 0.21 0.07 0.01
tat 	 0.12 0.48 0.66 0.98nt~tnft.twtflttt..tfWtetttfltttttttlfl~tfftflw fflqttewtw.....t....t.n 

STATION 	 MAHANJE LAT 9.55S LONG 35.22E ELEY 1068. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 253. 218. 302. 253. 63. S. 2. 3. 3. 9. 
 63. 167. 1351.
 
T E 	 24. 24. 24. 23. 22. 21. 20. 21. 22. 24. 25. 25. 23.
 
RS 303. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 294.
 

PO 162. 133. 195. 159. 33. 
 0. 0. 0. 0. 0. 33. 103. 1135.
 
ETP 	 90. 89. 
 84. 79. 72. 59. 62. 67. 82. 96. 102. 96. 976.
MAI 1.79 1.55 2.33 2.14

*flflt~fl1WCCt,. C~t1t~~ftttt 
0.46~ 0.00 0.00 0.00 0,0 0.00a 0.32 1.08 1.16tftttCf~fle.*..enewn...flt tft 	 tft 

STATION 	 AHENGE LAT 3.41S LCNG J6.43E ELEY 1107. M 

JAN FE3 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 327. 240. 414. 343. 113. 22. 13. 14. 19. 34. 75. 238. 1851. 
TEM 24. 24. 24. 23. 22. 21. 20. 21. 22. 24. 25. 25. 23. 
AS 303. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 212. 153. 272. 223. 67. S. 0. 0. 3. 
- 13. 41. 152. 1555. 
ETP 90. 89. 84. 79. 72. 59. 62. 67. 82. 96. 102. 96. 976.

MA! 2.3S 1.72 3.24 2.83 0.93 0.08 0.00 0.00 0.03 0.14 0.40 1.59 1.59 
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TANZanIA 

STATION MALAG;tAS! LAT S.07S LONG 30.SIE ELEV 1061. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 

PREC 134. 136. ISO. 185. 32. 1. 0. 0. 6. 14. 109. 181. 947.
 
TEM 23. 23. 23. 23. 23. 21. 21. 23. 25. 26. 25. 23. 23.
 
RS 489. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

PO 81. 82. 92. 116. 12. 0. 0. 0. 0. 0. 64. 113. 795.
 
ET? 143. 143. 149. 126. 145. 136. 130. 155. 155. 163. 148. 138. 1741.
 
MAI 0.57 0.53 0.62 0.85 0.08 0.00 0.00 0.00 0.00 0.00 0.43 0.82 0.46
 

STATION MALAMUALI LAT 8.34S LONG 34.55E ELEY 1525. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 
*fttfl~t ftff *t Wftiff . .. tn [1St S. Wtln* WflW*t*WWt W fttl. Wfl.W*. li.t . t *ifW U*. @ 

PREC 167. 170. 195. 56. 6. 0. 0. 1. 1. 6. 49. 168. 819.
 
TEM 21. 21. 21. 21. 19. 19. 18. 19. 20. 21. 22. 24. 21.
 
RS 203. 319. 233. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 103. 106. 123. 28. 0. 0. 0. 0. 0. 0. 23. 104. 688.
 
ETP 85. 83. 79. 75. 67. 56. 59. 63. 77, 90. 96. 95. 925.
 
MAI 1.22 1.27 1.55 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.24 1.10 0.74
 

lt*
@*****t-.. ... flW .*Wt~fl***t W ..- tltWWftWWW tt W*W flW*Wl 

STATION MA!IDA LAT 10.28S LONG 34.35E ELEV 519. H 

JAM FEB MAR APR 1AY jUN jUL AUG SEP CT NOV 2EC ANN 

PREC 228. 202. 220. 118. 35. 3. 2. 1. 1. 8. 31. 122. 982. 
TEM 26. 26. 25. 25. 23. Z2. 22. 23. 24. 26. 27. 27. 25. 
RS 203. 319. 233. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284. 

PO 145. 127. 146. 70. 14. 0. 0. 0. 0. 0. 11. 73. 825.
 
ETP 95. 93. 88. 82. 74. 61. 65. 71. 86. 101. 106. 101. 1024.
 
MA1 1.52 1.37 1.66 0.85 0.18 0.00 0.00 0.00 0.00 0.00 0.10 0.73 0.80
 

STAT:0* -ANOEA LAT 6.13S LONG 38.23E ELEV 214. M 

JAN FEB MAR APR KAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 88. 93. 134. 212. 149. 29. 22. 23. 27. 70. 94. 77. 1023. 
TEI 27. 27. 27. 26. 25. 24. 23. 23. 24. 25. 26. 27. 25. 
RS 331. 457. 390. 339. 359. 370. 340. 382. 412. 433. 388. 410. ?88. 

PO SO. 53. 81. 134. 91. 10. 5. 9. 8. 33. 54. 42. 859.
 
ETP 123. 139. 127. 104. 110. 107. 99. 112. 118. 132. 117. 131. 1418.
 
HAl 0.40 0.38 0.64 1.30 0.83 0.09 0.05 0.C8 0.07 0.29 0.46 0.32 0.61 

STATION MANYONI LAT 5.44S LONG 34.51 ELEV 1251. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 

1. 0. 0. 2. 5. 46. 119. 642.
PREC 145. 97. 137. 79. 11. 

TEM 23. 23. 23. 23. 22. 21. 21. 23. 24. 26. 25. 23. 23.
 
RS 489. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

21. 71. 539.
 
ETP 141. 142. 147. 134. 142. 136. 130. 153. 153. 162. 147. 137. 1725.
 
PO 89. 56. 83. 44. 0. 0. 0. 0. 0. 0. 


MAI 0.63 0.40 0.56 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.52 0.31
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TANZANIA 

ELEY 458. MSTATION HASASI tAT 10.42S LONG 38.49E 


JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC ANN
 

PREC 186. 193. 186. 121. 21. 2. 1. 2. 5. 11. 47. 115. Q90.
 

TEN 26. 26. 25. 25. 25. 22. 22. 24. 25. 27. 28. 28. 25.
 
296. 323. 343. 314. 284.
RS 303. 319. 283. 278. 252. 221. 230. 244. 


0. 0. 0. 0. 0. 22. 68. 748.
PO 116. 121. 116. 72. 4. 

ETP 97. 95. 87. 82. 77. 61. 66. 73. 88. 103. 109. 102. 1040.
 

MAI 1.21 1.28 1.33 0.88 0.06 0.00 O.00 0.00 0.00 0.00 0.20 0.67 0.72
 

ELEY 40. M
STATION MATANGATIWANI tAT 4.58S LONG 39.44E 


JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 29. 49. 170. 420. 475. 106. 93. 73. 49. 107. 203. 116. 1900.
 

TEN 28. 28. 28. 27. 26. 25. 24. 24. 25. 26. 27. 28. 26.
 

RS 500. 506. 489. 450. 404. 391. 395. 446. 466. 496. 517. 518. 465.
 

54. 40. 23. 63. 128. 69. 1596.
PO 16. 23. 106. 275. 313. 62. 

ETP 164. 157. 163. 141. 127. 117. 
 119. 134. 137. 154. 160. 170. 1743.
 

HAI 0.10 0.15 0.65 1.96 2.47 0.53 0.45 0.30 0.17 0.41 0.80 0.41 0.92
 
tCtftW t1tWWtflttW t*tW i%**t** W~tWtn .****flWW*W 

1 

ELCY 4.88. HSTATION FBAMBA LAT 11.13S LONG 34.46E 


JAN FEB MAR APR FAY JUN JUL AUG SEP OCT NOV DEC AN 
&**-a,t tf"*t"** 

PREC 274. 233. 255. 207. 59. 19. 23. 10. 3. S. 71. 209. 1368.
 

TEH 26. 26. 25. 25. 25. 22. 22. 24. 25. 27. 23. 28. 25.
 

RS 303. 319. 293. 278. 252. 221. 230. 244. 256. 223. 343. 314. 284.
 

0. 0. 28. 122. 1149.
Po !76. 148. 163. 121. 0. 3. 6. 0. 

82. 61. 103. 109. 102. 1040.
ETP 97. 95. 87. 77. 66. 73. 88. 


HAl 1.83 1.57 1.87 1.50 0.39 0.05 0.09 0.00 0.00 0.00 0.3S 1.29 1.10
 

ELEY 1737. M
STATION MBEYA LAT 8.56S LONG 33.28E 

@.t...W ftfl*.W fl....W tfSttOt* t.ttttftttttWtWt**Wt~flW t n*Wfl~*WflWtflCt 

ANN
JAN FEB MAR APP. MAY JUN JUL AUG SEP OCT NOY DEC 


1. 3. 15. 52. 152. 833.
PREC 199. 165. 161. 116. 17. 1. 1. 


TEM 19. 19. 18. 13. 17. 15. 15. 16. 13. ZO. 20. 19. 18.
 

RS Z03. 319. 283. 278. 252. 221. 220. 244. 296. 323. 343. 314. 284.
 

93. 742.
PO 125. 102. 100. 69. 2. 0. 0. 0. 0. 0. 25. 

53. 73. 852.
ET? 79. 77. 73. 68. 62. 50. 58. 86. 90. 83. 


1.59 1.32 1.36 1.01 0.03 0.00 0.00 0.00 0.00 O.O 0.28 1.13 0.87
MAI 


STATION H8OSI LAT 9.O4S LONG 32.58E ELEY 1525. m
 

JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 238. 213. 239. 190. 35. 3. 0. 1. 6. 42. E8. 219. 1274.
 
TEM 21. 21. 21. 21. 19. 19- 18. 19. 20. 21. 22. 24. 21.
 
RS 303. 319. 283. 278. 252. 221. 230. 244. 296. 123. 343. 314. 284.
 

PO 152. 135. 153. 119. 14. 0. 0. 0. 0. 18. 50. 139. 1070. 
ETP 85. 83. 79. 75. 67. 56. 59. 63. 77. 90. 96. 95. 925. 
MAI 1.79 1.62 1.93 1.59 0.21 0.00 0.00 0.00 0.00 0.21 0.52 1.47 1.16 
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TANZANIA 
STATION MaULU tAT 3.525 LONG 35.33E ELEV 1739. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AIN 

PREC 104. 87. 150. 154. 65. 4. 1. 2. 4. 26, 81. 122. 810.
TEM 19. 19. 19. 20. 17. 16. 15. 16. 18. 19. 
 19. 19. 18.
RS 489. $20. 507. 480. 498. 
 501. 465. 528. 522. 
 5Z2. 497. 470. 500.
 

PO 61. 49. 92. 102. 34. 0. 0. 
 0. 0. 1. 45. 73. 681.
ETP 128. 128. 135. 125. 
 124. 117. 108. 126. 
 128. 135. 127. 124. 
1506.
HAI 0.47 0.38 0.68 0.82 0.28 0.00 0.00 0.00 0.00 0.06 0.35 0.59 0.45 

STATION .XAJUNI LAT 5.53S LONG 39.17E 
 ELEY 50. H
* t t~ t ~ t t t tttt t. . f ~t tt*~ Wo ... 


JAN FEB -AR APR 
 MAY JUN JUL AUG SEP OCT NOY DEC ANN 

PREC 53. 5. 165. 357. 300. 71. 72. 80. 61. IC2.53. 122. 1470.
TEN 28. 28. 28. 27. 26. 25. 24. 24. 25. 26. 28.27. 25.
RS 381. 457. 390. 339. 359. 370. 
 340. 382. 412. 433. 388. 410. 288.
 

pD 26. 14. 102. 233. 194. 38. 39. 44. y2. 26. 
 S9. 73. 1235.
E7? 125. 141. 130. 106. 113. 
 110. 102. 115. 121. 135. 120. 134. 1454.
MAI 0.21 0.10 0.79 
 2.19 1.72 0.34 0.33 0.38 0.26 0.19 0.49 0.54 0.85
 

STATION MNERO LAT 10.115 L3OLG 38.28E 
 ELEY 458. H
 

JAN FEP ttl APR 
 HAY JUN JUL AUG S-P OCT POV DEC AN 

PREC 191. 161.
182. 141. 
 25. 1. 1. 3. 4. 13. 50. 116. 889.TEN 25. 26. 25. 25. 23. 22. 
 22. 23. 24. 26. 27. 27. 25.
.S 303. 319. 
 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 2E4. 

P0 120. 114. 100. .5. 8. 0. 0. 0. 0.0. 24. 69. 747.ETP 95. 93. 88. 82. 74. 
 61. 65. 71. 86. 101. 106. 101. 1024.
MAI 1.26 1.23 1.12 !.C4 0.10 0.00 O.CO 0.00 0.00 0.00 0.23 0.58 0.73 

STATION MCHCR0 LAT ).035 LONG 29.11E ELEY 9. .9 

JAN FE3 MAR APR MAY JUN JUL 
 AUG SEP OCT ,OV DEC ANN
 

PREC 118. 112. 166. 285. 116. 13. 7. 
 15. 14. 43. 103. 154. 1147.
TE- 23. 23. 28. 
 27. 26. 25. 24. 25. 25. 26. 27. 27. 26.RS 464. 494. 433. 322. 367. 286. 402. 415. 421. 457. 543. 518. 435. 

Po 70. 65. 102. m4. 69. 0. 0. 1. C. 19. 60. 95. 964.
ET? 152. 151. 142. 99. 115. 115. 121. 
 126. 125. 144. ! 3. 169. 1623.
'Al 0.46 0.44 0.73 
 1.35 0.60 O.CO 0.00 0.01 0.00 0.13 0.36 0.56
t t t t 0.59 

........... ... t ttw. t.. * .t
 

:)TAT:ON HCRCGCRO LAT 6.515 LOPr 37.40E ELEV 579. H 

JAN FEE PAR APR HAY JUN JUL AUG SEP OCT NOV CEC ARN 

PPEC 94. 104. 157. 208. 96. 27. 15. 10. 17. 27. 73.54. 892.
.E1? 26. 26. 26. 25. 24. 22. 21. 22. 23. 25. 27.26. 24.
RS 464. 494. 433. 222. 367. 36. 402. 415. 421. 
 457. 54J. 318. 435. 
Po 54. 61. 103. 131. 55. 
ETP 

8. 0. 0. 2. '8. 27. 40. 749.
147. 147. 137. 96. 109. 105. 112. 119. 120. 139. 164. 166. 1560.
MAI 0.37 0.41 0.76 1.37 0.51 
 0.0. 0.00 0.00 0.01 0.06 0.16 0.24 0.48 
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STATION MOSHI LAT 3.215 LONG 37.2OE 
 ELEV 831. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 40. 41. 116., 293. 164. 30. 
 13. 13. 13. 35. 53. 48. 859.
 
TE 25. 26. 26. 24. 23. 21. 21. 21. 22. 24. 25. 25. 23.
 
RS 556. 579. 530. 441. 400. 343. 315. 348. 446. 494. 459. 
 508. 452.
 

PO 17. 18. 
 69. 189. 102. 10. 0. 0. 0. 14. 26. 23. 722.
 
ETP 172. 169. 165. 129. 116. 93. 87. 97. 124. 147. 136. 155. 1589. 
MAI 0.10 0.11 0.4Z 1.47 0.88 0.11 0.00 0.00 0.00 0.09 0.19 0.15 0.45 

STATION ?NPANOA LAT 6.23S LONG 31.04E ELEY 1098. M 

JAN FEB %tAR APR HAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 135. 141. 154. 127. 31. 1. 0. 1. 4. 27. 128. 195. 943. 
TEN 24. 24. 24. 23. 22. 21. 20. 21. 22. 24. 25. 25. 23.
 
RS 469. ZO. 
 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

PO 82. 66. 95. 76. 11. 0. 0. 0. 0. 8. 77. 123. 792. 
ET? 146. 145. 150. 136. 142. 133. 125. 145. 144. 155. 147. 143. 1712. 
HAI 0.56 0.59 0.63 0.56 0.08 0.00 0.00 0.00 0.00 0.05 0.52 0.86 0.46t
 

t*WWWt* ttt4Wt*ttt4ttt4ttftWWtttWt~tfl*Wttt.W.W...t.....***.*...t.
 

STATION HPVAPWA LAT 6.2M LONG 36.3CE ELEV 1000. M 

JAN FEB MAR APR M Y JUN JUL AUG SEP OCT NOV DEC ANN
 
*4*Ot3W4tt t#*WttWStt~tt.W**~t fl**C ttWt.44W4***Wt 

PREC 153. 129. 134. 64. 20. 1. 1. 0. 1. 6. 33. 115. 657. 
TLM 24. 23. 23. 23. 21. 21. 20. 21. 21. 22. 23. 23. 22. 
PS 381. 457. 390. 329. 359. 270. 340. 382. 412. 433. 383. 410. 388. 

P9 94. 78. 81. 34. 4. 0. 0. 0. 0. 9. 12. 68. 552.
 
ETP 113. 127. 115. 95. 99. 99. 91. OS. 112. 123. 110. 1"0. 1308.
 
HAI 0.83 0.61 0.71 0.35 0.04 0.00 0.00 0.00 0.00 0.00 0.11 0.57 0.42 

***t~tW~tffl~fflCw........w..l.fft 
 fllfftf*4l ltSW **W 

STATION MTWARA LAT 10.16S LONG 40.1IE ELEY 113. M 

JAN 
 FEB MAR APR MAY JUH JUL AUG SEP OCT 4OV DEC ANN
 

PREC 218. lS1. 155. 197. 51. 11. 15. 11. 65. 24. 33. 218. 1159.
 
TEM 27. 27. 27. 27. 26. 25. 24. 24. 25. 26. 27. 27. 25.
R, 303. 319. 233. 279. 252. 221. 230. Z44. 225. 323. 343. 314. 284.
 

PO 138. 93. 102. 124. 25. 0. 0. 0. 34. 6. 12. 133. 973.
 
ET? 98. 96. 91. 87. 79. 6S. 69. 74. 87. 101. 107. 102. 1056.
 
MAI 1.41 0.96 1.12 1.43 0.31 O.OO 0.00 0.O 0.29 0.06 0.12 1.36 0.92
 .................. t ......... t ..... t1ttw t~l*lwt~t~tt ~tw­9q**n**tW 

STATICN MULERA LAT 4.26S LONG 29.57E ELEY 1418. M 
t** 40tt~ttlfl0**W fc.wnfnfw.nwltewwtt two .ttfl*.WW~ntwfflt~tntflftlflwwn 

JAW FE3 MAR APR KAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 171. 167. 195. 214. 69. 9. 1. 6. 37. 85. 162. 210. 1326. 
TEN 23. 23. 22. 22. 20. 19. 18. 19. 21. 22. 23. 23. 21. 
RS 489. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500. 

Po 106. 103. 123. 136. 37. 0. 0. 0. 15. 48. ICO. 133. 1114. 
ETP 142. 141. 145. 131. 136. 128. 120. 139. 140. 149. 142. 128. 1650. 
MAI 0.75 0.74 0.85 1.03 0.27 0.00 0.00 0.00 0.11 0.32 0.71 0.96 0.68 
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TANZANI.A 
STATION MUSOMA LAT 1.30S LONG 33.48E ELEY 1147. M 

JAN 
 FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 62. 67. 
 118. 173. 110. 25. 22. 19. 27. 39. 81. 69. 812. 
TEM 23. 24. 24. 23. 23. 23.. 22. 23. 23. 24. 23. 23. 23. 
RS 556. 579. 530. 441. 400. 315. 348. 446.343. 494. 459. 508. 452.
 

PO 32. 36. 70. 108. 
 65. 7. S. 3. 8. 17. 45. 37. 682.
 
ETP 164. 161. 157. 125. 117. 96. 90. 101. 127. 147. 131. 
 149. 1566.
 
MA! 0.20 0.22 0.45 0.86 0.55 0.07 0.06 0.03 0.07 0.11 0.34 0.25 0.44

ttef efgtttgt*tggeehw*tne ,.a.t..g..t...t...ff-..t....t.*..... a-weetge.t.tenfl.. 

STATION HWANHALA LAT 4.2ZS LONG 33.09E 
 ELEY 1251. M*Wfltttt~e-n.-ttf tttttttggttflttttggttttglgttttt...ag g ttg t/t tt g- t 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AJ4N 

PREC 141. 107. 134. 121. 32. 3. 0. 1, 6. 18. 84. 154. 801.
 
TE 23. 23. 23. 23. 22. 21. 21. 23. 24. 25. 25. 23. 23.
 
RS 489. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. SOO.
 

Po 
 86. 63. 81. 72. 12. 0. 0. 0. 0. 2. 47. 95. 673.
 
ET? 141. 14?. 147. 134. 142. 136. 130. 153. 153. 162. 147. 137. 1725.

MAI 0.51 0.44 0.55 0.54 0.08 o.00 0.00 0.00 O.00 0.01 0.32 0.69 0.39aaaertt wett~agn1 e1t..et n... tttgaggatt ... e..,..........g...tt~tn
 

STATION HWANZA LAT 2.28S LONG 32.55E ELEV 1140. M
* t~l lte stetwtten * gte ~ te.aw.eg ~tt~~..ttweetflt-aa.gf.. .n t~tewn a.t-rt 

JAN FE3 MAR APR MAY JJN JUL AUG SZ? OCT .4Y DEC AN41 

PREC 95. 79. 150. 170. 81. 11. 17. 25. 29. 74. 120. IS.0 IC02,
 
TE 23. 23. 23. 23. 23. 22. 22. 22. 23. 23. 23. 23. 23.
 
RS 556. 579. 520. 441. 400. 343. 315. 348. 446. 4,4. 459. 508. 452.
 

po 55. 44. 92. 1C6. 45. 0. 2. 8. 1Q. 40. 72. 92. 841. 
ETP 162. lr. 156. 125. 115. 95. 89. 100. 127. 146. 121. 148. 1551.
MA 1 0.34 0.28 0.59 0.85 0.39 0.00 0.02 0.08 0.08 0.28 0.55 0.62 0.54 

STATION MWAZYZ LAT 8.27S LONG 31.44E ELEY 1830. Ma. eetttg~tg1 etgte..tegnttngtttt~tt tetttflf lHtt1fflfl gtflflt 

JAN FE3 ,AR APR AY JUN JUL AUG SEP OCT .OV DEC ANN 

PREC 193. 1i5. 175. 110. 20, 0. 0. 0. 2. 13. 97. 172. 938. 
T:,4 13. 18. 18. 17. 16. 14. 13. 14. 16. 17. 19. 18. 16. 
RS 303. 319. 203. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284. 

P0 121. 93. 109. 65. 4. 0. 0. 0. 0. 
 2. 56. 107. 788.
 
ET? 77. 76. 72. 67. 60. 
 48. St. 55. 68. 8 . 86. 81. 821.
 
MAI 1.57 1.22 1.52 0.97 0.06 O.O 0.00 O.0 0.00 0.03 0.65 1.32 0.96 

STATION MWERA LAT 6.C9S LONG 39.16E 
 ELEV 244. M 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT kOY DEC A14 

PREC 62. 59. 195. 422. 321. 68. 67. 65. 67. 157. 206. 154. 1844.
 
TE' 27. 27. 27. 26. 25. 24. 23. 23. 24. 25. 26. 27. 25. 
RS 381. 457. 390. 339. 359. 370. 340. 382. 412. 433. 388. 410. .38. 

Po 32. 30. 122. 277. 208. 
 36. 35. 34. 35. 97. 130. 95. 1549.
 
ETP 123. 
 139. 127. 104. 110. 107. 99. 112. 118. 132. 117. 131. 1418.
 
MAI 0.26 0.22 0.36 2.67 1.90 0.34 0.36 0.31 0.30 0.73 1.11 0.72 1.09
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< ~ - <i.-2 I Ol ' iii iI i ; i-;s, i !
) - r 

'JAN FE WkR PR MY JU JU U4E C O E N 

1.4~ -WR--LT4.3OG3.6EEE 
. ......... ... .. 2;.:Z44.
RS. 303.... 233.......278: 2512, 22!-'.: 22..0 , ; 296 .. 

55
 
32 3.':, 3413. ;' 314. ,'Z84. ;2, 

ET;:P 98ii.!i 897 .: 92.1 !i:i67 79. 65 i 69.8 88i';I~.?:101107. 102.i~y8 1060.iOii: 74iilO!SJAN: FEB RAR;A APR KiAY' JUN JUL AUG "SEP OCT NOV DECC N 

PREC 7. 1. 163. 141. 2 3. 10 . 2. 16. 6. 36. 130 912. 
TEM 27. 20. 27. 20. 20. 2 25. 21 20. 20:24. 21. ~'20.
 

.... RS :500. 506'. '489. 450. 404,. 391 39S 446 46.. ...96 517 518 465
RS 40. 319. 256. 67. 24. 221. 20. 244. 296. 32. 343 p37. 384.128 
,T 1398. 9. . 2". 197. 110. 65.74.04. 1788. 13607. 15.S 1 1. 1488.10.,'.0, MA .002 .4 .1 .400 .000 . 0 0.260.72 

LT ACHNGWA1021SLON 

JAN FEB l4AR' -APR MAY AJUI JUL. AUG SEP CT WOV OC ANN 

PREC 177. 186: 181.:' .: 24., 3. 4. 

STATON 3845CELEY ,465. H 

4. 7. 68., 116. 926. 
T 26. 26. 25. 25. 23. 22. 2.' 26.-M 27. 25 ' RS 303. :319., Z 3 . 278 252. 221. 230. 244. 296. 323. 343. 3 4A 284. 

PO 110. '115'.A113.' 95. 6. 0.~ 0. 0. 0. 0. 36. 69. 778.:
CT? 95. 93. '88. '82. 74. 61. 65. 71. ,86 10 106. 101. 1024.A ' 
MAI 1.15 ~1.25 '1.23 '1.16 0.08 0.00 0.00 0. 0.00 0.34 0. 68' 0.76,O.D 0.00 

SSTATION NOMAA 3.2Z3S: L'ONG :35A!T*: :~.28E:: i::i ELE::::::::1759 

JAN ",FEB" VA~R A~PR KAY JU4 JUL AAUG SEP %CTK140 V DE 

PREC 132.' "98. 158'. 212. 1Z4 A13 4.4'AI., 5. 17.. 61., 113. 941. A 

'TC 19 :,' 19. 1. 20. 17. A645" 15.' 15A 1 1:: 19A! 19." 18. I,RS 43.50 0.,480. 49.50.45 52. 
 22 522. 47 470' 500. 

PO . 5. 9.124. 74. 0 0 0.2 31 67. 791.ET? 128. 128., 135. 11 S. 124. 117. 108. 126. 128,< 13S.' 127.' 124. 1506. 
MAI' 0.62 0.44 0.72 1 08 0 60 0~~00 0'0 0.0 0 O iO.01,;>Oas25 0.4 A053 

JAN FEB M4AR APR 'MAY JUN.;' JUL AUGSEP OCT' NOY1 IOEC ANH 

i' 100. 106. 118. 181. co 1n 5. A19. 65. b <18 113. 1012.A 

TE 9 1. 19. 20. 17. 16. iS5 .16. +18. 19. 19. ~19. 18.
RS 489 . 520. S07. ~'480. 498. 501. 465, 528.< 522. :522. 50A47A40 


it ftltlfl~ I',f ~~f~6Z. ~~97 700. 11SAOO.3.ff1v f' I1IhO fft1ffttsl 1t•t• •I4. MfttS i l f AIIs ' tfi i i ::i"~ ?::!ii ! AIA t A:IA!l.' ttltttt 'f'ffl t tRt ttttl At tt ttttt Afl t
APO ' . 2 70. !113. :58. 0- . 3. 34 Al 70. 67. ftt850.A
:AA'ET?1 :128.~ 135. '108. 76.' 127. 124. 1506.AA-128. 125.,"~ 124.,'~ 117.' " 128. A13S. 

i.4A AD91 0 0.54MAI 05 -0 0.52 0.4 0'00 0C00 0.. 27 0.30 '0.55 :0.56 A A 
AN AtfAA tl ~ A'ft..AttAAl Y >tttt l A !,~ ! ~!J, " A A.A.... 
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TANZAMTA 

STATION NASUMETLAT 4.28S LONG 37.09E ELEV 1525. H 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 
PREC 86. 91. 91. IZ5. 62. 8. 5. 9. 5. 15. 58. 75. 630.
TEN 21. 20. 
 19. 20. 20. 20. 20. 19. 21. 21. 20.
20. 20.
RS 500. 
 S06. 489. 450. 404. 391. 395. 
 446. 466. 496. 517. 518. 465.
 

PD 
 49. 52. 52. 75. 32. 0. 
 0. 0. 0. 0. 29. 41. 529.
137. 128. 128. 119. 110.
UP 104. 106. 117. 127. 136. 135. 141. 1488.
 
I4AO.3S 0.40 0.40 0.63 0.29 0.00 0.00 0.00 0.00 0.00 0.22 0.29 0.36 

STATION GONJA LI.T 4.18S LONG 38.02Et*ttELEY..54.....
 ..... ELEY 549. H 

,tSfl 
JAN FEB MAR AP AY JUnI JUL AUG SEP OCT NOY DEC ANNtnnft*.*Wtr*.n.llt.*..~flwt~tflflfl.-..ta*.w*.w..S.*.tft 

twfftwn-

PREC 55. 45. 136. 124. 58. 11. 6. 8. 18. 
 59. 131. 154. 826.

TEM 26. 
 26. 26. 25. 24. 22. 21. 
 22. 23. 25. 26. 26. 24.

RS 500. 506. 489. 450. 4C4. 
 391. 395. 446. 466. 496. 517. 518. 465.
 

PO 28. 21. 83. gi. Z9. 0. 0. 2.
0. 30. 79. 102. 694.
ETP 159. 150. 154. 
 134. 120. 1107. 110. 128. 
 132. 151. 157. 165. 1667.
MAI 0.17 0.14 0.53 0.61 0.25 0.00 0.00 0.00 0.02 0.20 0.51 0.62 0.42 

STA ION NWOMENI LAT 5.09S LONG 38.54E 
 ELEY 183. M
 

JAN FEB MAR Ad'? ". Y JUH JUL AUG SEP OCT NOV DEC ANNI 

PREC 45. 34. 
 110. 201. 219. 51. 49. 
 57. 72. 128. 115. 88. 1179.
TEM 27. 27. 27. 26. 24.
25. 23. 
 23. Z4. 25. 26. 27. 25.
RS 50. 506. 489. 450. 391.
404. 395. 
 446. 466. 496. 517. 518. 465.
 

PO 21. 13. 65. 127. 139. 25. 23. 29. 84.
39. 68. 50. 990.
ETP 161. 153. 159. 133. 123. 113. 115. 131. 151.
134. 157. 166. 17CO.
FAI 0.13 0.09 
... ttv~gtttt-t 

0.41 0.92 1.13 0.22 0.20 O.22 0.29 0.56 0.44 0.20 0.58Wrtlltt*. 
 ttt~tttwft 
 .tttttttfttlltwttltttt.tt~tn.ttl
 

STATION KUOU LAT 2.57S LONG 33.21E ELEY 1220. M 

JAU FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 87. 93. 134. 151. E5. 9. 3. 
 4. 13. 30. 101. 129. 820.
TEN 23. 
 23. 24. 23. 23. 22. 22. 
 23. 24. 26. 24. 24. 24.
2S 556. 
 579. 530. 441. 4C0. 242. 315. 348. 446. 494. 459. 508. 452. 

Po 49. 53. 81. 93. 35. 0. 0. 0. 0. 10. 59. 78. 689.

ETV 165. 160. 157. 126. 117. 
 96. 90. 102. 131. 154. 133. 152. 1583.
MAI 0.30 0.33 0.SZSttflttwSSt.tS...wt..t..ttttt.Stftltttt*Stt~t~ttttottCttft.t.*ttt
0.74 0.30 O.CO 0.00 0.00 0.00 0.07 0.44 0.51 0.44 

"rAT2,' NEWELA LAT 10.57S LONG 39.18E 
 ELEY 792. H
V t tS.tt*tWt... flS.. Wt.t.t.........tt.t.tt.tt 
 ttttfl.. I * tttt ttttttwytt
 

JAN FEB MAR APR "AY JUH JUL AUG SEP OCT NOV DEC ANN 

P-jC 235. 173. 189. 88. 29. 4. 3. 
 3. 4. 10. 33. 167. 938.

TE14 25. 25. 25. 24. 23. 22. 21. 22. 23. 25. 24. 24. 24.
 
RS 303. 319. 283. 278. 252. 221. 230. 296. 323. 343. 284.
244. 314. 


pa 150. 108. 119. 50. 10. 0. 0. 0. 0. 0. 
 12. 103. 788.

ET? 93. 91. 86. 
 a1. 74. 60. 64. 70. 84. 99. 100. 95. 996.
MA! 1.61 1.18 1.37 0.62 0.14 0.00 0.00 0.00 0.00 0.00 0.12 1.09 0.79
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TANZANIA~ 

STATI0.J AJCHDE LAT 9.25S LONG 34.45E 
 ELEY 1891. H
 

JAN FEB 
 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 
PREC 223. 224. 264. 165. 23. 2. 1. 3.
1. 15. 45. 189. 1155.
TEN 18. 18. 17.
18. 16. 14. 13. 16.
14. 17. 19. 18. 16.
RS 2303. 319. 283. 278. 252. 
 221. 230. 244. 296. 323. 343. 314. 284.
 

PO 142. 142. 169. 102. 0.
6. 0. 
 0. 0. 0. 21. 119. 970.
ETP 77. 76. 72. 60.
67. 48. 51. 55. 80.
68. 86. 81. 821.
MAI 1.84 1.88 2.36 1.53 0.10 0.00 0.00 0.00 0.00 0.00 1.470.24 1.18
 

STATION NYAMTLMBO LAT 10.30S LONGtt.. nt teflee.,. eet nene 36.05E 
a ttet
a ttttee. et t e.Wettte ELEV 824. Htt.We tt** *SWt, *5*.t 

JAN FEB 
 MAR APR MAY JUN JUL AUG SEP OCT DEC
NOV ANN
 

PREC 212. 249. 284. 171. 28. 1. 0. 2. 8.
2. 44. 176. 1175.
TEM 25. 26. 24.
26. 23. 21. 21. 22.
21. 24. 25. 25. 23.
RS 303. 319. 283. 278. 252. 22'. 230. 244. 226. 323. 
 343. 314. 284.
 

PD 134. 159. 183. 106. 9. 0. 0. 0.
0. 0. 20. 110. 988.
ETP 94. 93. 88. 81. 73. 60. 63. 6a. 96.
82. 101. 96. 996.
MAI 1.43 1.71 2.08 1.30 0.12 0.00 O.O 
O.00 0.00 0.00 0.20 1.14 0.99 

STATION NYARWONGA LAT 3.01S LCJG 10.52 
 ELEY 1586. M
 

JAN FE3 HAR APR ?4'A JU:i JULJ. AUG ZEP C T NOV DEC AIIN 
.......... 
 e...t~....ee.n...,;PREC 101. 91. 141. 53, 72. 2. te*e tt3. 10. 121. 125.
54. ;4. 907.TEM 20. 20. 20. 20. 19. 17. 17. 19.
17. 20. 21. 20. 19.
RS 489. 520. 507. 480. 501.
498. 465. 528. 522. 497.
522. 470. 500.
 

P0 59. 52. 86. 94. 39. 
 0. 0. 0. 13. 27. '2. 75. 762.UTP 131. 131. 136. 124. 130. 121. 114. 122.132. 142. 134. 128. 1556.
MAI 0.45 0.40 0.63 0.75 0.20 0.00 0.00 0.00 0.10 0.54 0.490.19 0.59 


STATICN NZECA LAT 4.135 LCNG 33.1!E 
 ELEY 1220. Ml 
.... *ee..e..e..n .......
 

JAN FZB MAR APR 
eete..ee.. .... ...... ee.ee.. 

HAY JU4 JUL AUG SEP CCT NOV DEC ANN 

PIEC 119. 103. 137. 143. 25. 2. 2. 9.
1. 22. 85. 150. 798.
TEM 23. 24.
23. 23. 
 23. 22. 22. 23. 24. 25. 24. 24. 24.q) 439. 520. 507. 430. 495. 501. 465. 529. 522. 522. 497. 470. 500. 

PO 71. 60. 83. 87. 0.7. 0. 0. 0. 5. 48. 92. 670.ET? 145. 144. 151. 137. 146. 133.
140. 154. 153. 163. 140.
144. 1750.
PAI 0.49 0.42 0.55 0.54 0.05 0.00 0.00 0.00 0.00 0.03 0.33 0.66 0.28 
n..................e 
ece . le. eC .. e .. .... c e..e e.. . .... 

STATION OLALA LAT 2.32S LONG 35.35Eeneetet eeett1 e...eeet.. t .. . t~t~tet~t ELEY 1373. Moeett et~te~ee....t~e....n 

JAN FE3 MAR APR MAY JUN JUL AUG SEP CCT NOV DEC ANN 
PREC 91. 85.85. 99. 6i. 9. 4.
6. 4. 16. 46. 84. 590.
TEN 20. 21. 21. 20. 19. 1618. 17. 18. 20. 20.
20. 19.
AS 55.. 579. 520. 441. 403. 343. 348.315. 446. 494. 459. 508. 452. 

PD 52. 48. 48. 57. 31. 0. 0. 0. 0. 1. 21. 47. 496.ETP 131. 149. 146. 115. 104. 84. 76. 
 87. 111. 132. 120. 138. 1414.
MA! 0.4 0.32 0.33 0.50 0.000.30 0.00 0.00 0.00 0.01 0.18 0.34 0.35
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TAMZAMIA 

STATION OLD SHINYANGA LAT 3.33S LONG 33.24E ELEV 1220. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT POV OEC ANN 

PREC 127. 103. 135. 133. 47. 4. 1. 1. 6. 26. 64. 133. 780. 
TEM 23. 23. 24. 23. 23. 22. 22. 23. 24. 26. 24. 24. 24. 
RS 489. 520. 507. 480. 498. 501. 465. .28. S22. 522. 497. 470. 500. 

PO 76. 60. 82. 81. 22. 0. 0. 0. 0. S. 34. 81. 655. 
ETP 145. 144. 151. 137. 146. 140. 133. IS4. 153. 163. 144. ',0. 1750. 
KAI 0.53 0.42 0.54 0.59 0.15 0.00 0.00 0.00 0.00 0.05 0.23 0.57 0.37 

STATION PERAMIHO LAT 10.34S LONG 35.28E ELEV 1159. M
 

JAN4 FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 259. 237. 262. 104. 19. 1. 1. 1. 1. 7. 53. 186. 113i.
 
TEM 22. 23. 22. 21. 20. 18. 17. 19. 21. 22. 24. 23. 21.
 
RS 203. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 234.
 

PO 166. 151. 168. 61. 3. 0. 0. 0. 0. 0. 26. 116. 950.
 
ET? 87. 88. 81. 75. 67. 54. 58. 63. 78. 93. 98. 91. 935.
 
KAI 1.90 1.72 2.08 0.81 0.04 0.00 0.00 0.00 0.00 O.CO 0.27 1.27 1.02 

STATION RUAH.A LT 8.54S LCNG 36.44E ELEV 427. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV 0EC A!)N 

PREC 312. 232. 361. 312. 90. 11. 6. 15. 9. 21. 53. 238. 1664.
 
TEN 25. 26. 26. 25. 23. 22. 22. 23. 24. 26. 27. 27. 25.
 
RS 203. 319. 283. 278. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

PD 202. 148. 235. 202. 51. 0. 0. 0. 0. 4. 29. 152. 1398.
 
ET? 95. 93. 88. 82. 74. 61. 65. 71. 86. 101. 106. 1C. 1024.
 
MAI 2.12 1.59 2.67 2.46 0.69 0.00 0.00 0.00 0.00 0.04 0.29 1.50 1.36
 

STATION RUYU LAT 6.46S LONG 38.43E ELEY 37. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP CCT 407 DEC ANN
 

PREC 77. 75. 134. 212. 119. 21. IS. 18. 34. 61. 98. 77. 942. 
TE- 28. 23. 27. 27. 26. 2S. 24. 24. 24. 25. 26. 27. 26. 
R 464. 494. 433. 322. 367. 386. 402. 415. 421. 457. 543. 518. 435. 

PO 42. 41. 81. 135. 71. 4. 0. 2. 13. 31. 57. 42. 792.
 
ETP 152. 152. 141. ICO. 115. 113. 120. 124. 122. 140. 166. 168. 1613.
 
HAI 0.28 0.27 0.5.9 1.35 0.62 0.04 0.00 0.02 0.11 0.23 0.34 0.25 0.49
 

STAT0ON SAKURA LAT S.37S LONG 78.53E ELEY 40. M 
**..~..*n....Wvow..w~.....tWSWttW flt* *t***-*.q*t.t 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT 14V DEC ANN 

PREC 54. 46. 124. 219. 199. 53. 43. 57. 57. 86. 123. 102. 1163. 
TEM 28. 28. 28. 27. 25. 25. 24. 24. 25. 26. 27. 28. 25. 
RS 281. 457. 390. 339. 359. 370. 340. 382. 412. 433. 388. 410. 388. 

PO 27. 21. 74. 139. 12S. 26. 19. 29. 29. 49. 74. 59. 977.
 
TP 12S. 141. 130. 106. 113. 110. 102. 115. 121. 135. 120. 134. 1454.
 

KAI 0.21 0.15 0.57 1.31 1.11 0.24 0.19 0,25 0.24 0.36 0.61 0.44 0.67
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TAZAIA 

STATION SHANWA LAT 3.10S LONG 33.46E ELEY 1342. H
 
*SttWWWt* W**C*Wttttw~ttWW* Wtt~tW~WtW~~g~t*W0twWWW****WWtt~~tW** 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT hOV DEC ANN
 
g..w...,tt ... n..*.sa*.wt...ntt.. W**wtttW~.IW~tW***ttttttttt~*W*** *~tfl,.W t 

PREC 107. 101. 127. 150. 49. 4. 1. 2. 10. 31. 77. 133. 792.
 
TEM 20. 21. 21. 20. 19. 18. 16. 17. 18. 20. 20. 20. 19.
 
RS 489. 5ZO. 507. 480, 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

PO 63. 53. 76. 92. 23. 0. 0. 0. 0. 11. 42. 81. 665. 
ETP 133. 134. 140. 126. 129. 123. 113. 131. 130. 139. 130. 127. 1556. 
MAI 0.47 0.44 0.55 0.73 0.18 O.co 0.00 0.00 0.00 0.08 0.22 0.63 0.43 

ttt~~~ttflS*1..tW* t~t.wSflWww..**.W***W t .*twW.*w..f~tt~t*Wt~t~ttt***SI~tStW* 

STATION SAME LAT 4.05S LONG 37.43E ELEY 872. M
 

JAN FEB MAR APR 'IAY JUN JUL AUG SEP OCT 4OV DEC ANNI 

PREC 41. 64. 74. 125. 71. 6. 6. 12. 13. 22. 51. 68. 553.
 
TEM 25. 26. 26. 24. 23. 21. 21. 21. 22. 24. 25. 25. ,13.
 
RS CO. 506. 489. 450. 404. 391. 395. 446. 466. 496. 517. 518. 4(;5.
 

25. 36. 465.
 

ETP 155. 147. 153. 132. 117. 106. 109. 124. 130. 148. 152. 159. 1531.
 
KAI 0.1,' 0.23 0.25 0.57 0.33 O.CO 0.00 0.00 0.00 0.03 0.16 0.23 0.28
 

PO 18. 34. 40. 75. 28. 0. 0. 0. O. S. 


**..Wttt.....S*WWW
.........- *................. 


STATION SAJE LAT 7.49S LONG 35.55E ELEY 366. N 

JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOY DEC AIW4 
tttltttltittl. tt' C.....t.t.t*tt.*q*WflWW**tflCt~tt*WltC*WttttWtttt'lt* 

PREC 182. 243. 369. 404. 166. 33. 35. 20. 24. 42. 86. 142. 1747. 

TtM 26. 26. 26. 25. 24. 22. 21. 22. 24. 25. 27. 27. 25. 
rJ 464. 494. 433. 322. 257. 386. 402. 415. 421. 457. 543. 518. 435. 

PD 114. 155. 241. 265. 103. 12. 14. 4. 6. 18. 49. 87. 1463. 
ETP 147. 145. 135. 96. H1O. 107. 113. 119. 122. 142. 170. 166. 1573. 
MAI 0.78 1.07 1.78 2.76 0. 4 0.12 O.12 0.03 0.05 0.13 0.29 0.52 0.93 

.. ..........
tttWfW*.......n.* 


STATION SAO HILL LAT 8.20S LCNG 35.12E ELEY 1982. M 

JAN FEB MAR APR MY JUN JUL AUG SEP OCT NOV DEC I!NN 
...................
............. 


PR' 10. 169. 207. 25. i8. 4. 2. 2. 3. 11. 65. 10. 36. 
TEI 17. 3. 17. 7. -5. 14. 13. 1 ,. 1. 13. 19. 18. 16. 
RS 464. 494. 433. 222. 267. 3i3. 402. 415. 421. 457. 543. 513. 435. 

PD 119. 105. 131. 48. 2. 0. 0. 0. 3. 0. 34-. 112. 785. 
TP 116. 117. 108. 77. 36. ii. 68. 94. 97. 115. 1'5. 132. 1250. 

0.00 0.00 0.00 0.00 0.25 0.26 0.63HAl 1.02 0.89 1.21 0.62 0.02 0.00 
tltt.tttt
.. ttt-fttltt' ......
fltttttltttt~~ .......... 


STATION SELEM LAT 6.03S LONG 39.14E EICY 19. M
 
tfw*S* tlt*t**Wtvtt*Wfltfl........... ...... t .......
 

JAN FEB MAR APR MAY JUN JUL AUG SE? OCT NOV DEC ANN 

PREC 67. 65. 186. 331. 276. 54. 45. 76. 78. 123. 199. 152. 1562.
 
TEM 28. 29. 29. 28. 26. 26. 25. 25. 26. 26. 28. 28. 27.
 
RS 381. 457. 300. 339. 259. 370. 340. 282. 412. 433. 188. 410. 23.
 

PO 36. 34. 117. 215. 177. 33. 20. 42. 43. 74. 126. 93. 1396.
 

ETP 127. 144. 121. 107. 114. 112. I05. 118. 124. 128. 123. 135. 1476.
 

KAI 0.29 0.24 0.89 2.01 1.56 0.30 0.19 0.35 0.2S 0.53 1.03 0.69 0.95
 
tt~tt 9.45. **fltt~t 53tflSn*4 9W~tttt WtflS*t S* Wtflfl* 

53 



TANZANLk 

STATION SINGIOA LAT 4.48S LONG 34.45E ELEY 1498. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 

PREC 143. 118. 119. 73. 14. 1. 0. 1. 1. 7. 44. 137. 658. 
TEll 21. 21. 21. 21. 19. 19. 18. 19. 20. 21. 22. 24. 21. 
RS 489. 520. 507. 480. 498. 501. 465. 528. 522. 522. 497. 470. 500. 

P0 87. 70. 71. 40. 0. 0. 0. 0. 0. 0. 20. 83. 553. 
ETP 137. 136. 142. 129. 132. 127. 119. 137. 137. 146. 139. 142. 152. 
MAL 0.64 0.52 0.50 0.31 0.00 0.CO 0.00 0.00 0.00 O.00 j.14 0.59 0.34 

STATION SONGEA LAT 1O.41S LONG 35.40E ELEV 1153. M 

JAN FEB MAR APR MAY JUN JUL AUG SE? OCT NOV DEC ANN
 

PREC 273. 234. 257. 111. 15. 1. 1. 3. 3. 9. 46. 174. 1127.
 
TEM 22. 23. 22. 21. 20. 18. 17. 19. 21. 22. 24. 23. 21.
 
RS 303. 319. 283. 273. 252. 221. 230. 244. 296. 323. 343. 314. 284.
 

P0 176. 149. 165. 65. 0. 0. 0. 0. 0. 0. 21. 108. 941. 
ETP 87. 88. 81. 75. 67. 54. 58. 63. 78. 93. 98. 91. 935. 
MAI 2.01 1.70 2.04 0.87 0.00 O.CO 0.00 0.00 0.00 0.00 0.22 1.19 1.C1 

STATICN SUMBAWANGA LAT 7.575 LONG 31.36E ELEY 1723. M
 
eeW*ee *.e~ne.*.e.. *..** e ~.te.... we~flt~t .... f****Wtf 

JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOY OEC ANN 
a . * Vt*...........ee ... em .. .ee .tete .. *ttttt Ttet 


PREC 156. I8. 164. 20. 21. 2. 0. 2. S. 9. 77. 154. 818. 
TEM 29. 29. 27. 28. 27. 26. 25. 26. 26. 27. 29. 29. 27. 
RS 89. 520. E07. 430. 498. 501. 465. 528. 522. 522. 497. 470. 500. 

PO 96. 84. 102. 51. 4. 0. 0. 0. 0. 0. 42. 95. 687. 
ETP 164. 163. 165. 152. 160. 153. 142. 164. 160. 170. 161. 158. 1911. 
MAI 0.59 0.51 0.62 0.24 0.03 0.00 0.00 0.!l)00.00 0.00 0.26 0.60 0.36 

.af~fweff~eetwe.SCa. tetta we.....tt~~f~t~ff~t 

STATIOI TANGA LAT 5.055 LOZG 39.04F ELEY 35. H 
tttt t tt**feee.e tast wee.........a...t**C****,*tt tttf e
 

JAN FE3 PAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 29. 33. 104. 265. 272. 60. 70. 81. 88. 120. 141. 58. 1321. 
TLM 28. 28. 23. 27. 25. 25. 21. 24. 25. 25. 27. 28. 26. 
RS 381. 457. 390. 339. 359. 370. 340, 382. 412. 433. 388. 410. 338. 

PD 10. 12. 61, 170. 175. 31. 31. 45. 50. 72. 86. 29. 1109. 
ET? 125. 141. 130, 106. 113. 110. 102. 115. 121. 135. 120. 134. 1454. 
HA1 2.08 0.09 0.47 1.50 1.5 0.23 0.37 0.39 0.41 0.53 0.71 0.22 0.76 

STATION TARIME LAT 1.225 LONG 34.230 ELEY 1525. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 

PREC 79. 100. 159. 226. 161. 77. 47. 75. 87. 124. 140. 125. 1400.
 
TEN 21. 21. 21. 21. 19. 19. 1. 19. 20. 21. 22. 24. 21.
 
RS 556. 579. 530. 441. 400. 343. 315. 348. 446. 494. 459. 303. 452.
 

PO 44. 58. 98. 144. 100. 42. 22. 41. 49. 74. 85. 75. 1176.
 
ETP 156. 151. 148. 119. 106. 87. 81. 90. 117. 138. 123. 153. 1473.
 
MA1 0.28 0.38 0.66 1.21 0.94 0.49 0.27 0.45 0.42 0,54 0.67 0.49 0.80 

tw.e*e.t 1 tv * *.etC ct .etetca .tea t teeaw.o 
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TAMNZIIA 

STATION TABORA LAT 5.02S LONG 32.49E 
 ELEY 1265. H
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 

PREC 132. 129. 166. 134. 27. 2. 0. 
 1. 7. 17. 103. 174. 893.
TEl 23. 23. 23. 
 23. 22. 21. Zi. 23. 24. 26. 25. 23. 23.

RS 489. 520. 507. 
 480. 498. 501. 465. 528. 522. 522. 497. 470. 500.
 

PD 80. 78. 103. 81. 8. 0. 0. 0. 0. 2. 60. 108. 750.

ETP 141. 142. 147. 
 134. 142. 136. 130. 153. 153. 162. 147. 137. 1725.
MAI 0.57 0.55 0.70 0.61 0.06 O.OU 0.00 0.CO O.Co 0.01 0.41 0.79 0.43 

STATION TALMIAI LAT 5.22S LONG 37.21E 
 ELEY 1135. M
 

JAN FEB MAR 
 APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 104. 86. 80. 101. 39. 
 6. 4. 3. 5. 16. 36. 78. 559.

TEN 23. 23. 23. 23. 23. 21. 21. 23. 25. 26. 25. 23. 23.

RS 231. 457. 390. 339, 359. 370. 340. 382. 412. 433. 388. 410. 388.
 

Po 61. 49. 44. 59. 17. 0. 0. 0. 0. 1. 15. 43. 469. 
EIP 111. 126. 115. 96. 104. 100. 
 95. 112. 122. 135. 115. 121. 13S3.
MAI 0.55 0.39 0.39 0.61 0.16 0.00 0.00 O.Ctt*flS -usantt..tttlwflWffl*t***~fl*ttewtttwWf~ttsSt...wr.*~fttftt 0.00 0.Cl 0.13 0.36 0.35 

STATION TAYE7% LAT 9.IS LO 4G 35.31E ELEY 915. H
 

JAN FEB MAR APR MAY JUN 
 JUL AUG SE? OCT WOV DEC ANN
-'.14-t .. tf.. ..... s .. t w *.* 
 5 W n. ...
 

PREC 255. 160. 302. 369. 96. 7. 4. 14. 
 15. 20. 81. 175. 1498.
 
TEN 23. 
 23. 23. 22. 20. 19. 18. 18. 
 19. 20. 21. 22. 21.
 
RS 203. 319. 233. 278. 252. 221. 230. 244. 
 296. 323. 343. 314. 284.
 

PO 163. 99. 195. 241. 55. 0. 
 0. 0. 0. 4. 45. 109. 1258. 
ETP 88. 88. 83. 75. 69. 56. 59. 63. 75. 87. 93. 90. 926.MAI 1.35 1.13 2.36 3.16 0.81 0.00 0.00 0.00 0.00 0.04 0.4-8 1.21 1.36 

5TATIOSN TUKUYU LAT 9.15S LONG 33.38E 
 ELEY 1617. M
 

JAN FEB NAR APR HAY JUN 
 JUL AUG SEP OCT NOV DEC ANN
 

PREC 253. 228. 351. 617. 349. 104. 74. 
 59. 51. 48. 137. 229. 25O. 
,El; 20. 20. 20. 20. 19. 17. 17. 17. 19. 20. 21. 20. 19.
RS 303. 319. 283. 278. 252. 221. 230. 
 244. 296. 323. 343. 314. 294.
 

PO 162. 145. 229. 410. 227. 61. 40. 30. 25. 23. 83. 146. 2100.

ET? 81. 60. 
 75. 72. 66. 54. 57. 61. 75. 
 88. 92. 86. 287.
4A 1 1.99 1.81 3.01 5.71 3.46 1.13 0.71 0.49 0.33 0.25 0.90 1.70 2.37 

STATION TU-1DURU LAT 11.06S LONG 27.22E 
 ELEY 702. H*5 *t55 5*W.tflfltWt5.attflt. fl***5***flt "***5*55 
ft WW*55tts 5* t*~ s*.t* t-n-s 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AlN 

P2EC 253. 237. 225. 91. 13. 
 3. 1. 2. 3. 7. 39. 174. 1048.

TEM 25. 25. 25. 24. 23. 22. 21. 
 22. 23. 25. 24. 24. 24.
 
RS 303. 319. 283. 278. 252. 221. 230. 244. 296. 323. 
 343. 314. 284.
 

PO 162. 151. 143. 52. 
 0. 0. 0. 0. 0. 0. 17. 108. 881.
ETP 93. 91. 86. 81. 74. 60. 
 64. 70. 84. 99. 100. 95. 996.
MAI 1.75 1.65 1.66 0.64 0.00 0.00 0.00 0.00 0.00 0.00 0.17 1.14 0.88 
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TANZANI 
STATION TUNUNGUO LAT 7.03S LONG 37.58E 
 ELEY 174. M
 

JAN FES MAR APR 
 MAY JUN JUL AUG SEP OCT ROY DEC ANN
 
PREC 160. 157. 245. 
 323. 195. 26. 25. 
 36. 33. 91.
83. 175. 1549.
TEM 27. 27. 27. 26. 25. 24. 
 23. 23. 24. 25. 
 26. 27. 25.
RS 464. 494. 433. 322. 367. 
 386. 402. 415. 421. 
 457. 543. 518. 435.
 

PO 99. 97. 157. 210. 123. 
 8. 7. 15. 12. 46. 5z. 109. 1301.ETP ISO. 150. 141. 98. 112. Ii. 117. 122. 121. 
 139. 164. 166. 1591.
MAI 0.66 0.65 1.11 2.13 1.09 0.07 0.06 0.12 0.0 0.33 0.32 0.66 0.82 

STATION UKIRICRU LAT 2.42S LONG 33.OIE 
 ELEY 1200. M
 

JAN FES MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

PREC 91. 76. 124. 
 128. 71. 9. 1. 
 12. 29. 38. 116. 104. 809.
TEM 23. 23. 21. 23. 23. 22. 
 22. 23. 24. 25. 
 24. 23. 23.
RS 556. 579. 520. 441. 400. 343. 315. 
 348. 446. 494. 459. 
 508. 452.
 

Po 52. 42. 74. 84. 38. 0. 0. 0. 
 10. 15. 61.
69. 680.
ETP 15. 158. 157. 125. :15. 95. 89. 
 101. 129. 151. 132. 
 148. 1563.
Liq 0.2 0.27 0.47 0.67 0.33 0.00 0.00 0.00 0.07 0.10 0.52 0.41 0.44 

STATION UR:NDO LAT S.04S LONG 32.03E ELEY 1106. N 

JAN FEB MAR APR HAY JUN JUL AUG SEP NOV
OCT DEC ANN
 
PREC 142. 140. 159. 
 142. 37. 1. 1. 
 1. 4. 25. 104. 180. 946.TE.4 23. 23. 23. 23.
23. 21. 21. 23. 25. 26. 
 25. 23. 23.
RS 489. 520. 507. 
 480. 498. SOl. 465. 528. 522. 522. 497. 470. 
 500.
 

PO 07. 85. 105. 87. 15. 0. 
 0. 6. 0. 7. 61. 112. 795.ET? 143. 143. 149. 136. 145. 136. 
 130. 155. 155. 153. 
 14. 128. 1741.
MAI 0.51 0.60 0.70 0.64 0.11 0.CO 0.00 0.00 0.04
0.00 0.41
ff*.. 0.8 0.46
flf* *Wow. t _V.* wfl toott W.V *t. t *tOt*w9f'0 

STATION URUWIPA LkT 6.255 LONG 31.21E 
 ELEY 1068. H
 

JAN FEB MAR APR 
 MAY JUN JUL AUG 
 SEP OCT DEC
NOV ANN
 

PREC .50. 123. 163. 
 161. 23. 1. 0. 0. S. 20. 121. 193. 995.7E1i 24. 24. 24. 23. 22. 
 21. 20. 21. 22. 24. 25. '5. 23.
RS 469. 520. 507. 480. 493. 501. 465. 52a. 
 522. 522. 470.
497. 500. 

PO 92. 34. 101. 100. 16. 0. 0. 0. 0. 4. 72. 125. 336.ETP 146. 145. 150, 142.
136. 133. 125. 145. 144. 155. 
 147. 143. 1712.
MAI 0.63 0.5a o.ri 0.73 0.11 0.00 0.00 0.00 0.00 0.02 0.49 0.87 0.49 

STATION USHIRCMSO LAT 3.10S LONG 31.5ZE 
 ELEY :S. H
 

JAN FEB PAR APR MAY JUN 
 JUL AUG SEP CCT OV DEC ANN
 

PREC I17. 93. 156. 157. 79. 7. 0. 6. 
 16. 53. 115. 115. 914.
TE 23. 24. 24. 24. 
 24. 23. 23. 24. 25. 25. 23. 23. 24.
RS 489. 520. 507. 480. 498. 501. 465. 528. 522. 
 522. 497. 470. 500.
 

PO 70. 53. 96. 97. 44. 0. 
 0. 0. 1. 25. 68. 68. 768.
ETP 144. 144. 150. 138. 148. 142. 125. 
 157. 154. 142.
159. 137. 1751.
PAI 0.48 0.37 0.54 0.70 0.29 O.CO 0.00 0.00 0.01 0.16 0.50
0.48 0.44
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TAMAIA 

STATION UTETE LAT 8.015 LONG 38.45E 
 ELEY 52. M
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
 

PREC 108. 102. 154. 191. 73. 11. 7. 7. 15. 31. 83. 102. 884.
 
TEM 28. 28. 28. Z7. 26. 25. 24. 25. 25. 26. 27. 27. 26.
 
RS 464. 494. 433. 322. 267. 386. 402. 415. 457. 543. 518.
421. 43S.
 

P0 63. 59. 95. 120. 40. (). 0. 0. 0. 11. 46. 59. 743. 
ET? 152. 151. 142. 99. 115. 115. 121. 126. 126. 144. 168. 169. 1620. 
MAI 0.42 0.39 0.67 1.21 0.34 0.00 0.00 0.00 0.00 0.08 0.28 0.35 0.46 

STATION UYINZA LAT 5.075 LONG 30.22E 
 ELEY 991. M
 

JAN FEB MAR APR ?1AY JUN JUL AUG SEP OCT NOY DEC ANN 

PREC 121. 129. 146. 
 147. 35. 2. 1. 2. 17. 41. 1Z9. 165. 935. 
TEM 23. 23. 23. 22. 21. 20. 19. 20. 21. 23. 25. 24. 22.
 
RS 489. 520. 507. 480. 498. SO1. 465. 528. 522. 522. 497. 470. 500. 

Po 72. 78. 89. 90. 14. 0. 0. 0. 2. 18. 73. 102. 786.
 
ETP 144. 142. 149. 134. 139. 131. 123. 143. 142. 153. 146. 142. 1688.

MAI 0.50 0.55 0.60 0.67 0.10 0.00 0.00 0.00 0.01 0.12 0.53 0.72 0.47 

STATION VICTCRIA GARDEN LAT 6.1OS LONG 39.11E ELEY S. M 

JAN FEB MAR APR 'fAY JUN JUL AUG SEP OCT 4OV DEC ANN 

PREC 45. 52. 160. 367. 315. 48. 43. 51. 66. 107. 189. 121. 1564.
 
TM 29. 29. 29. 27. 27. 26. 25. 25. Z5. 25. 27. 28. 27.
 
RS 201. 457. ?90. 339. 359. 370. 340. 332. 412. 433. 288. 410. 388.
 

PO 21. 25. 98. 240. 205. 23. 19. 25. 35. 63. 119. 73. 1314. 
ET? 127. 144. 1-11.107. 115. 113. 105. 118. 123. 126. 121. 135. 1473. 
1A! 0.16 0.18 0.75 2.25 1.78 0.20 0.18 0.21 0.28 0.46 0.98 0.54 0.89
 

STATION ,ETE PASHA IAT 5.04S LONG 39.43E ELEY 18. M 

JAN 
 FEB MAR APR MAY JUN JUL AUG SEP OCT NCV DEC ANN 

PREC 65. 47. 157. 433. 456. 136. 77. 47. 34. 100. 223. 151. 1926. 
TEM 27. 27. 28. 26. 25. 25. 24. 24. 24. 25. 26. 27. 26.
 
RS ;81. 457. 390. 339. 359. 370. 340. 382. 412. 433. 388. 410. 388.
 

PO 34. 2?. 97. 284. 3C0. 82. 42. 22. 13. 58. 142. 93. 1618.
 
ETP 123. 123. 127. 105. 112. 109. 102. 114. 120. 134. 118. 131. 1433.
 
MAI 0.28 0.16 0.76 2.72 2.58 0.75 0.42 0.19 0.11 0.43 1.20 0.70 1.13 
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