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November 30th, 1981

Regional Development Director
Mashi

Kilimanjaro

The United Republiec of Tanzania

Pear sir,

RE: THE RESULTS OF PRELIMINARY SURVEY FOR MKOMAZI VALLEY
ARFEA IRRIGATION DEVELOPMENT PROJECT

[ have the pleasure to submit here with the "Field Note For Preliminary Survey
on Mkomazi Valley Area Irrigation Development Project' containing the outline of
the results of the survey and recommendation for the next phase of the
procedure, oun behalf of the Preliminary Survey Team for Mkomazi Valley Area

Irrigation Development project in the United Republic of Tanzania.
I take this opportunity to my heartfelt thanks for your kind cooperation
extended to us and I also thank and wish that the friendship and cooperation

between the United Republic of Tanzania and Japan will be strengthened Further.

Yours Faithfully

1. Agpgan

/| Yeshio Akiyama

Leader of the Preliminary
Survey Team for Mkomazi
Valley Area Irvigation
Development Project
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PREFACE

In response to thé reéuest of the Goverament of the United Républic of Tanzanié;
the Government of Japan has decided to plove the technical setvices for ’
Peasibility Study on the Mkomazi Valley area Irrigation Development Project as

a part of the technical cooperation programme of the Government of Japan.

Prior to the Feasibility study, the Japan International Cooperatlon Agency
(hereinafter refexred to as ”JICA“) which is the Government organizatioﬂ
responsible for implementation af ‘the above mantioned technical cooperation

programme, has dispatched the Preliminary Survey Team to _carry out the following

_objectives'

1. To make reconnaissance survey of the Prvject area.

2. To delineate the prOposed area,

3. To confirm the existing data necessary for’ Feasibility Study.

-



GENERAI, DESCRIPTION ...

The’Mkoﬁaii'V61le§“Area IrrigatiOnlDevelopment'Project {(hereinafter

- yéferred to as "the Project") Area 1s plain lowland at an altitude of

500 - 900 m located 1n Eastern gide of Pave Mountalus in South- eastern
part of Kilimanjaro Region.

Four major rivers (Kishiwani Hingiili Coma and Sesen1) originated

"Pare Mountains flow in and ‘argund the Pro;ect area and finally come into

Mkomazi river.l Lower part of the Pro;ect area where ground water table

is high becomes swamp especially in. rainy season. POpulation of the <.

Uﬁeproject area is 34 000 with SA of the ratio of popuiation increase.

"'Popuiatioﬁ'ﬁreéeore lowers selfésﬁfficieney of food, so Regional

Government plans to resettle people who lives in mountain area to

lowland area, Mkoma21 Valley.

-Five maJor v111age 8, nameiy Kisawanl, GOHJ&, Ndungu, Kifurio and Pendele
L.ave sca*tered along with the road running at the eastexn foot of the

,'Hbuntains.. Annual mean temperature: in the Project area is 26 Cc.

Low temperature eccurs . between June and August while high temperature

. appears from November _to March.

5_-The Project area beiongs to Savanna is characterized by two distinct

seasons of rainy “and dry The rainy geason is further divided into two,
accordingly long rainy season from March to May “and short ‘rainy season
from November to December._ Rainfall except. long rainy season is not

stable,: Rainfall is recorded daily both at Kalimawe and at Tia and the

“record over 15 to 20 years 1is available.

| Discharge of . Hinglili River and Seseni River is also measured daily and
‘is compiled in Hydroiogical Year Book 1965]70

Follouing description is based upon ‘the above mentioned data. Annual

' rainfall at, Kalimawe (at the bottom of the valley) is about 540 mm and
1200 at lia (Mountain area) 40% of total annual rainfall is concentrated

_during rainy season ‘and 20% dn short rainy ‘season.
o Discharge alse shows ‘similar- distribution.

) ,Diecharge is around 4~SGO 000 m?km Iyear and total discharge is about"
7200 000 000 w /year in Mkomazi Valley as a whole. In comparison between
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total max. discharge/year and total min. discharge/year, the ‘former is 2!

to 2.3 times as nueh as the latter and annual change of discharge 1s__

concern, total max, discharge 1 monthe is 3 to 10 times as much as tdta} _

min. discharge. Discharge is about 40-50% out of rainfall.w

1. AGRICULTURE

2-

W

(2)

(3

Acrage of arable ‘land in the Project Area 15 4, 100 ha and there
exist 7,400 farm households. Cultivatlng area per househoid is

5 persons.

Baﬁana,.coffee, raize, Beene; caSsaﬁa'eﬁd cottoﬁfetc_é?eiéﬁitiyated:'
on mountain side of South Pare Mountains. -Inﬁlowlaﬂd atee,ﬁaize,' |
paddy, sisal, sorghum, caseéqa and cotton are méjer 91@?5}f;
Intensive mix farming is practised underICOmparatively Bigh

rainfall in mountain area. Annual rainfall in lowland area is

lower but paddy and maize are cultivated using water of long rainy
season and short rainy season through existing irrigation facilities,

brought and flood alternatively hit the Project area about once

3 years make theé agyicultural production unstéblé. '

Agricuitural production neans are mainly depend upon family labour

:but in lowland area for paddy and maize eultivation especially

~at the time of p}oughing, tractors from public or private sector

{4)

{5)

are partly used.

Goats, sheep and chickens are raised for self con5umption.f

Cattle is ralsed by Masai tribe wandering in Savannah.
Average farm incowe per household'per year is supposed to be
4,000/-TShs, and accumulation of capital is almost nothing.

Average yleld of major crops are as follows: _
paddy 2 ton/ha. Maize 1.5 ton/ha. c¢ottdn 0.5 tdn/ﬁé.
Low productivity of those crops are caused by the existing

irrigation system which is not fully equipped and unSatisfactory

fleod controel.

SOII, AND WATER

(1) The soil of project area conists'of Aikeiiﬁ;mseii;fgﬁifeé:énd_.
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- partially of some accumslation of'Salinity. Genexally this area
consists of Mining solls which have basicity such as lime and
“magnesia and therefore are considered as comparatively fertile

Jsoils th0ugh surface soils are not rich in hunus,

'The soil texture ranges from ScL to HCI and is regarded to be rich

in’ drainage and/or water permeabillty.

(2) The watéy of rivérs.cohsiSts of that of about pH7 and in addition
to it, Is poor in EC. Becahse of the said estimation the water of
rivérs seems to be appropriate for drainage.

-'(3)'Pré5eﬁt'situatibﬁ”bf irrigatidﬁ and drainage

‘1) Project area consists of four major irrigation areas and at
the present situation these irrigation areas-irrigation arvea
I8 difined the same as cropping area of yice - cover about
2,600 ha.

11) This area has surface water as water source and grquﬁd water

is not used at all for irrigation. -

_111) The water sources and the prESent iraigatlon space of four

arcas are shown as follows.

Nameiof'Area" Irrigation Space {Ha.) Source of Water
" Kishiwani 7 ' 400 . Kishiwani river
Gonja 800 . . Hinglili river
_ Ndungﬁ 800 Goma river

Kibuvio | - 600 ‘Seseni river

Kalimawe Dam

(4) The traditional furrows“are common in 1rrigation .But as
Jirrigation channels are made of merely soil the loss of irrigation
water is pretty big and these itrigation channels are easily
;collapsed by flood.and necessitate a great amount labour to maintain

‘and control them.

As the gate of water 1ntake is nade from concrete in Kishiwanl area
. and trunk of banana in the gther areas, water intake is ‘not done
ﬁwell in both cases. ,In addition to is whenever the gates of water

i 1utake nade ‘of soils are collapsed fn the flood people are forced
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always to recover then.

As both invérted siphons running under roads and aqueduct bridge

over rivers are worn out as well as influenced by accumulation ‘of

soils the reduction of water supply capability is common.

As {rrigation facillties are ﬂot well arranged as we, could see 1t,

irrigation is not done well and thexefore discharge of rivers are

not used efficiently.

(5) There are no drainage faciiities at a11 in the Project area.
In the flood as rivers overflow at the lower part of Project area
and because of both discharge and submergénce of ‘water crops as

well as irrigétion facilities are sevarely'damaged.

DEVELGPMENT PLAN

For Agricultural development in Mkomazi Valley Tanzanian side ptdpoaed :

to the Preliminary Survey Tean ta survey the possibillty of followlng

three points.

L. Improvement of existing irrigation facilities.
2. Fxpan51on of arable tand for smooth resettlement from high land
to Mkomazi Valley '

3. Flood control for protection at cultivating erops,

Tanzanian side hopsed to construct 2 dams out of 4 dams for excusion of

3 objectives mentioned above.

After exploration of 2 planned dam sites, the Team came to conclude as

follows:

1. In this Project area they could develop high productivity agriculture
and preceed new development plan only by stabiltzing ifrigétion_
and preventing damage of flood. o

2. In this Project area first of all we need to eélcolatE'water of balance
and decide the scope of appropriate scale 1trigation15 The basic plang
of irrigation and drainage plan are shown as followé: ' '

(1) For élreédy cultivated area it'is:necessnry'to ebtébliSh new gate
of water 1atake at the upper part ‘of. éach tiver and weil arrange

water channels and stabilize irrigation.
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{2) Water sburces of new development are shown as follows:

a..hfficient usage of the surplus water

b Construction of dams in the mountain areas
c. hffieient usage of underground water

:dt ;nerementation of amount of water in Kalimawe danm

The countermeasure "a" is the most fundameéntal one out at first
it is necessary tofcalculate water balance of each river and well

understand the amount of surplus water,

The countermeasure ”b"‘is_very uneconomical judging from possible

amount  of water reserve in this area.

Thg-ﬁetails sf this reason is mentioned in (6).

In the casé of countermeasure "¢ we repard it uneconom1cal because

" of necessity of pump though we ‘have mnot carried out research of

(@3

;underground water in this survey miSSlOn. About countermeasure

ngn the tiethod to increase the dam capability by improvement

_ Sbillwaf.bf alré%dy éonstructed dam andfor elevation of dam, we

regard it apprbpriate judging from Eopegraphy‘of this area.

From above mentloned considerations we conclude that water res-

eures:fqr'hew development of this area should be found in the

increment of capacity of Kalimawe dam as well as the usage of

surplus, surface and underground water.

In order to prevent the damage of flood it is necessary to lmprove
four rivers and lead cutflow of flood into Mkomazi river. If any,
it may be necessary to build the emhankment around natural lake

ro protecr arable land.

Concerning with the area of irrigation and drainape plan we

7_separate this avea into two groups, one group i.e. Kishiwani area

and the other i.e., the unified area of three areas such as Gouja,

Nudungu, and Kihurio.

It is reaSonable to make irrigstinn nlan to make use of Kishiwani

river for the former and to make mutnal.useof Hunglili river, Gome

© . river, Sesent river, and Kalimawe dam.

)

Abouﬁ the pbssibiiirj of new deveionment.ont-estimate is based
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upon the rough one shown as follows:

Annual amount of dlscharge of Mkomazi Valley s estimated
200,000,000 wm° among which 2,500, 000 @ is used for the irrigation
of about 2,600 ha of arable land. in short, the usage ratio of
discharge is 12%.. We can estimate that we could increase usage‘
ratio to 20% and wake it possible to assure a stable irrigation
for already cultivated area by 1mproving and well arranging ‘the
already const1ucted irrigation facilities, And judging from the
examples of developed countries by \ncreasing the capacity of
water storage of Kalimave Dam we are sure to heighten the uaage
_ratio to 30%. VWhen we could succeed in the increment oE this
level of usage ratio we would be able to make the development of
the area from 800 ha. to 1 000 ha. And judging from the co-
efficient of river regime by constructing high land dany and making
use of underground water, it is pcss1b1c te heighten usage ratio
to 50% and make the new development of about 2, 000 ha. though it .
- will be very, uneccnomical. Therefore, e COuld reach this
conc1u51on that it is quite reasonable to heighten usage ratio to

30% and limit new development area within from 800 to 1 000 ha.

But we nesd to investigate the possibilitry of:new_development in.
detail later because our above mentioned estimate is based upon

the rough calculation.

{6) Possibility of dam construction proposed to the feam is mentioned
“herein referring the case of Tia, the biggest one cut of the four

_pianned dams,

Tia dam, planned being.consttucted in Hinglili r1Veti with 38 kn®

catchment area is a small scale Judging from total annual discharge, :

ranglog from 14 x 105 to 24 x 105 with an average of 10 X 166PF

Moreover, total catchment area of Hinglili river is supposed to be

about 70 km? and many small branehes flow in lower stream of Tia.

Fven the dam is, thevefore, constructed at Tia flcod wlll not be

_Eclly controled.

As concerns flood control river fnprovement: by widening and
deepening the river in the plaln lowland portion is suppoaed to be

the most effective and economical
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~If. the Team dares to estimate the cost of the dam construction
under the shortage of related data such as geological condition

at the site and:pficeEOf matérials etc, it sould be around $300
mi1lion. |

Thé'dam”willlnot”éiofe enough water for further expansion or arable
land and Sufficiéhtly“cdntrdl flood for its comstruction cest.

The ‘situation of other 3 dams is also supposed ta be similar to
Tia.

Because of those reasons, the Team recommends to avold dan

' ‘construction for the development of Mkomazi valley at present.
III.  RECOMMENDATION
__1.;Pgepa?ation:cf_topographic.maps

At présent, there 18 only topographic maps of 1 to 50,000 with 15
_'mbter‘iétéfﬁals'iﬁ'the'Pioject area. There ig no topographic wap of
“mouitain side. ' '

Also, the detailed tOpographlc maps are nacessary for future

Feasibllity study.

TLUUTE 18 therefore, recommended to prepare: the topographic maps on a
scale of -1 to 5,000 with 1.0 m contour intervals in the benefit area,
the topographic maps of moutain side on a- .scale of 1 to 50,000 with
15 m contour antervals and the aerial photographies on a scale of 1

to 5,000 in the Project area.
Zf'Hydrolcgical surQey

‘For the establishment of ‘the irrigation and drainage project, it is
- necessary to survey.rainfall (mm/day) discharge (o’ /Sec) and

- eVaporation (mm/day)

3. Beiéfﬁlﬂatipn’of'theiPtéjéct area after hydrological survey,
detérmiﬁétibﬁ*df'thé;Pfdject area should be decided based on water

" ‘balance’ calevlatfon,
- &;.Sdilﬁiéét B
Bdrihg survey at dam site, pumping statfon, intake, borroning yard and
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Iv.

Investigation of soil and quality of Qatér

farm pond are necessary.

To investigate soil and quality of irrigation water in each area for

* establishment ef the plan for riunsing and salinity, amendment of;

alkaline soll, conservation of snil,_etc.;

Inventigation'of Irrigation methoﬁs_and Introducéd.cropé;

To investigate utilization of 1and by irr1gation methods and rotationalr

cropping system including introduction of cash crops sﬂch as vegetable

crops, fruit crops industrial crops, etc in. the area of sprinkler

irrigation and possibility of deuble cropping and triple cropping.
Investigation & Farm Management

To investigate natural and social cbnditioné; deﬁand:and §u§§1y'df'

 agricu1tura1 products, profitability, intention of the IOCality

development programme of the regional goVernment and etc. for
determination of introduced crops; type of farming, proper scale of

farming, farming system, ete.
Bconomic_and Social Evaluation of the Project

To'estimate'internal_rate of return'and farm budget for studying

economic feaéibility of the Project.

_MEMBER LIST OF THE PRELIMINARY SURVEY TEAM

Assignment Name " position

" Leader _ Mr. Yoshio AKIYAMA Director,

Land ImProvement Engineering
Service Cénter, .

Kyusyn Regional Agricultural
Adninistration Office,f[

Ministry of Agriculture,
Forestry and, Fisheries .

Irrigation Mr, Shinsuke KATAKURA Technical Office_,___éj;'

Construction Div. 1st_CpnstrUction.
Dept., ) o .

Water Resources Development
Corporation - :
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Assigament ' _-f Name o Position

L Hydroiogy . _:Ht; Takashi MATSUSHIMA _Secrion Chief
. Standards of Conservation
Design Section,
Resources Div., Planning Dépt.,

I Agrlculture Structure Improve—
-ment Bureau,

"Ministry of Agricﬁlturc,
Forestry .and Fisheries

.Agro¥gcon0my Mr. Kazuyuki MIYAZOE Section Chief,
* . o ‘  Regional Plannlng Section,

Regional Planning Div.,
Planning Dept.,

-Kyusyu Reglonal Agricultural
Administration Office,

Ministry of Agriculture,
- Forestry and Fisheries

Coordination ~Mr. Yasunori YAMASHLTA Instructor,

Tukuba Internatlonal Agricultural
Training Center,

Japan Internatlonal Cooperation
Agency.

V. SCHEDULE OF_THE PRELIMINARY SURVEY TEAM

Nov. 18 (Wednesday) Arrival at Dar es Salaam
Meeting with Officials of the Fmbassy of Japan

and JICA
19 (Thursday) :Data Collection _
20 (Friday) _ Vislt Irrigation Div, Mlnistry of Agriculture

Data Collection
21 (Saturdéy)' . Arrival at Moshi
_ Visit RDD's office for confirmation of schedule
22 {(Sunday) B _ _ .
23 (Monday) ' visit RﬁD'S office

: : Visit DBD s office in Same
24 (Tuesday) '_-.Field Survey
25 (Wedneéday) Field Survey
_.esis o Return te Moshi
26 {(Thursday) _ 'Daté Collection

‘Preparation of Field Mote -
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Bov. 27 (Friday) Data Collection
Preparation of Field Mote )

28 (Saturday) Visit-RDD¥é7Office7ahd39iscussioﬁ'with}officials
29 {Sunday)  Preparati0n of Field Motes
30 (Monda}) Visit RDD's office
o | ' ‘Departure from Moshi o
.Dec. 1 (Tﬁesday) . Visit the Embassy of Japan and JICA office
2 (Wedaesday) - Visit related Authorities and‘Data Colleetion
3 (Tﬁhfs&ay) Departure from Dar es Salaam
4 (Friday) '
5 {Saturday) " Avrival at Tokyo

L1ST OF OFFICIALS DIRECTLY RELATED TO THE TEAM

MR. EDWARD B. M. BARONGO (M.P.)
' Regional Commissioner Kilimanjaro Region
MR. C. Y. MGONJA
~ Membexr of Parliament
MR. E. M. KASSIANE
Area Commissioner Same District
MR. J. A. T. MUWORO
Regienal Development Director Kilimanjaro‘Regibﬁ
MR. R, MHAGAMA
Regional Planning Officer Kilimanjaro Région
R, A. N. MCHAU
Regional Agriculture Developmentlﬂfficer Kiliﬁénjafd Region
IR. E. A, MATOKO _
Reglonal Irrigation Eangincer Kilimanjareo Regicn_

R. H, M. GONIWE

District Development Director Same Distriét

R, R. K. €. KIRIA
Digtrict Planning Officer Same Disirict
. G. K. NGUMA * .
District Agricuiture Development Officer_Same District'-
t. R. S. WALATA _
District Irrigation Engineer Same Blstrict
. H. MWINYIGOHA _ ,
bivector of Irrigation Piv, Ministry of Agriéﬁltﬁré
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Ei() _Séséﬁi'fi¥§f"(Laih°2€50fncp5#m3'o@; S = 170, H= 550m A.S.L)

Kox H R

R YR 9ss | 19ss | 1967 | 1968 196? 1970
i 204 269 | 855 077 4.6 2 316
2 'aaé}' xz28 | 160 0.56 557 581
3 120 : 3{4  118 562 457 756
4 05 RN 318 544 455 | 633
5 L0554 | 146 2.8 4 .89 192 2.68
3 041 | 1zo0 | a7 .35 | t15 1364 .
7 a32 | 083 0.75 7S 074 0.87
8 028 | 053 053 0.4 6 656 | 039
9 azo | 049 058 029 055 | 042
10 . 026 | o0a4s 0.63 0.24 | 047 a34
1 09s 100 | 2453 090 185 | 061
O Hinglili siver of Kiruka(lal4 1409 Deo 57° 58 25% S— 36K, 1=1540m A.S.1.)
.:mm”h?eaﬂ_ j965_' 1966 | 1967 | 1968 1969 [ 1970
0 | ers | ose | azs 0.42 0.84 0.9 2
2 0,42 055 037 036 0838 0.70
3 ﬁ4ﬁ 073 | 28 1.56 2.2 6 117
4 044 | 0z8 | 078 .37 .68 1.5 4
5'. 0.35. 054 | 061 0.9 3 093 0.9 4
6 0.2 4 043 0.42 0.7 2 0.6 2 063
7 :ru24 'a55 : q54 053 047 0.48
8 | 022 0.2 7 026 0.43 0.39 0.39
9 049 | 022 026 835 | 031 0.33
10 023 | 022 026 037 0.31 024
i fh51': 058 | 097 0.67 091 | 0857
i2 29 | ess | oass .44 119 6.89
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2 REIFSRIR (GROYEER () sce) & 14 AHARILALO)

{2 Hinglili River (S=38K")

F 1965|1966 | 1967 (1968 1969 | 1970 F ¥ |¥Hx84400/38

! ‘ 1 e Rl
1 244 | 174 72 | 131 283 285([ 93| 439
2 ovie| 1se| tos | ves| zav| 2sa) 1e4| 373
3 127 | 228] 88| a8e| 7o02| 364 333] 757
4 134 ] 234| 236 | 411 506 465 331 | 753
s | tas] 1720] 192 2%0] 289 | 294| 223} 507
6 80 Cqat] 127 217 18.7 190 165 35.2
7 25| 1io] 106 167 ) vas| 1as]| 126 284
8 71 as| a4 | 135{ 123| 121 103 234
2 5.9 68| 28 { 106 951 1ao| ‘84{ 191
10 72 sol 87| 117 e8| 75 86| 196
11 155 | 116 292 | 202 276 171 02| 459
42 s00 | 126| 259 | 449 322 218 22| 732 ¢
A {1639 1}17 1726 2814 | 3296 | 2746|2502 | 52292558d0T

O:.‘.Sc'seni River (S=170k)

| Fl1ess 1966|1967 1948 1969 [ 1970 5% 15| PHx86400170

1 635 836 172 259 [ 14354 781 716 344 nhﬁw
2 | 232] 921| aas | 1571504 |1628] srs| an4
3 5725) 976| 367 |1126 | 141823461101 | 560
4 517 936| 956 |1654 1347 19&1.1135 602
5 1487} ass| 883 | sar| su7| 833| s87| 298
6 1231 362! 353 | 400 348 ﬁt[ 3350 169
7 | 11| 2se 235 | 234} 229 272 221 112
8 so| 147 165 | 146| 169 183 1535| 78
9 63| 124 176 89| 106 129] LLS 58
1o g1 14t 1977 26| tas| fos| 525 as

11 lz2a7| 3e1| 791 | 299| sas| 785| so2| 255 :
12 2100 555K14g® 19920 4102 [ 1362114221 723 '

T N b it Bt

\ ‘ ~ : g
it |452116032(6164)|69727 [8921 109397275 5627#5?30&*
e {965&1?6?&01968~197G®3QIHﬁﬁbW%ﬁi | ' |

*,-3.6'— :



3 Tia proposecd dam site Rainfatt

e (Unitl a1
}i$.3962 196311964 1965|1966 1967196819269 19701971
. 3906 1704 | 613 | s0a] 124] 13|iooas|2428] 914
2 9tz (1829 54 693 (1554 {1355 1106 [1751] 191
3 2160|2606 | 783 2562 1085390113007 119892148
T 1687 |2615 {1615 1156 |a950|2147 1504|1453 3292
5 1374 sas| s3s5| esofiosz| 822 de2| 168 331
s 7 5.0 51 0s| 178 53| 627 111 0 48
L7 12| si| so| 2ef 252( 23| 12 of 89
=3 o1 489 | 168 sal 22s| 27| 122] s3] 12
9 ] 7es5| 105 138| 228 610 20| s93| 155] 129
ﬁo‘ 228 | s91 1549 {1074 244 1457|1123 5.1 9.4
11 |ssa2 4348 567 |1037 1035 (2846 (5405 1533
12 {4755 {4523 3901 1236 167202737 (1448|2131
AElrgr2|t9rs]|1974 107511976 197719781929 [1980]1981
t 955 921 1105121162338 11902] 425
2 795 1001 1361}1543] 4720 109
3| 1147 1764 1.8 4.1 9961795
a | 656 2741 11501757 1429 29&8
5 [1774 527 | 830 554 380|l2109] 745 493
6 | eas| 26 547 8.8 { za0 0.2 1.3
7 102 o] 140 9.7 31 67] 13 2.5
8 | 281| 432} 128 7 2.9 33| 215 453] 57
9 581 Z0 54| 477 1100 43 3602220
10 299 482 | _§&5 471 149
11 2995|1877 4064|7243{2531|562.8
12 3054|2332 4455)595712822) 3099
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4 Kalimawe dam site Rainfall,Evaporatien and 'lompcrature s

(Uait &Waa/’ﬁ s Efz’gxﬁ%%m/ﬂ t‘mﬁ’C)'C

if 1965 | 1967 | 1968 | 1969 1920 11971 | 1972 19?5 1974 1975 . 13_?_9 B L228 f
A R ’n_ R {RIR{R |[R[R|[R]|R R EW P R,-‘:
v T T ol ol zze|wss | a27| | eas| sl azns Al
z 61| 3%65] 45.4]105| 725 #7] 35 ' | 88
3 129 {2043 | 745( 1358 as , _ 323
4 7084 [111.9] 528 51.8 | 31.0 845 | 16.4 '_ 4.4
5 s92| s27| 87| 120} &2 | selmr || |ms
6 as| wa| 18| aias| of 0| vof es| | 23
7 | asl 94| 36| o8| of 24| 13| of s5| 16 .4
8 27| ogf 96| 06| of sof wof e2f of | 172 |
9 27| o o 22] o3| o] cals e 68 1250 .16.35::
10 |ma| 02| ue| 7| 15| 29| me| | 34| ws | | e
11 | 81 746 550{ sa5| 196 1! " 1085
12 |ma| 03] 9| 28|mal - 1530
Yf 1977 1978 1979 T T T Y
ANlelrlrlelrsxlelr{r]e|{r|{r i |7
1 20 |ana| 277| 222 | 7.4 | 55| 0 | 57.4| 68| 229 | 77 |4%2 pan-

2 ol 25| ass{ 83 |04 | 798| 285] 32| 63|25
3 A5 |27 ] 585 | 269 | s2.2 | 545] 222 32.3| 70| 285
4 260] 91.9] 407 | 5.4 | 577 | 561 |26.34 | 54.9] 578 | 229
5 28| 12| 538 | 20 (826 | s0lmes| 62| 616 I 252
6 |sea|201] a0l sl om0l 197 ]ses || o asszo
7 |62} 255 0| 58] 23| 20|52 |2221] 42| 603 | 236
8 jamlzs| ofsweizs| 1eianlmea|2u9]ss|ns
9 | 583254 0f 622 242 | 11.9 | 5.57 |23.24 0| 59|20
10 pé21 255 7268) 62| 265 w9} 603) 2621 11.0] 49| 263
11 |sss)amilwna) sest 267 (4571 65 e 2] e V223
s2 |se2|222] m7] 508 >8] 760 | 80| 20 {102 | 589 | 257

R Rainfall 1% 348, Eoand TS Evaporation and Temperalure 14 AW
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