IFFE7AREEHNE

FH+L 47 91q4 TABRERRETE
TILS - INUNEEE RETHbIS B R ETE

7T 1« HFE

PK-20EE B 15 E#miLF5TE
EREAERSE

XO
TR 3FE2 R

#HEEAN BAREREICHILZ L MBR

BARIE#HKXS4



Arba Minch

GAMO- |
GOFA I/

~
TIGRE % \\
o &

imekele 9
——
”
e

WOLLO

o4

1,

Q\_j\;-{_____—

PK-20EE RiZE(HH. Fo 5t
~.
. \‘
HARARGE '\._7
T INLIWEBA B s
i REE 7
7
AL
el R Ay I G ) ® e
. g1 TR
REEIREE / o M
— iﬁ
R —_—— MiE
0 100 200 300 400 500km ~— AN




L2y

. EURB:FFL-F7 -y TARERREE
EL: IFAE7ARRTHMNE
IBUEE  ITFFETRAFAREAR

A 82
1. =

TFFAETORFIERVTRERMDOEDZREREL. T LEFEEET 20BR0BHIREOK
BEEEDIDOTH D, FOROBHFIIEEK 2 L ~OERMEFEBRLHELEL TEY ., 22 THHE
WEZHNBSFL - 7 - v A TOINFERGELEBE D10 LTEFE R T B,

B 512, 1986512 A WA O FaTAE L EKEHEMAFK AH (Water Resources Development
Authority) i &> THFRHRTE Y . BN RED N S H30EKWH /- BT 5324920
BNy 8= VEETHIEFHLPILEN TV A,

2. FHESE

(1) xFZRHIK

v &% (Sidamo) . /SL (Bale) AW T T 55+ L - 7 - 7 = 4 7 OIAJINH Ko
() FTEAE

AEEO BMRRARRE NS ELT, ¥ L - 57 - 724 703N EKREEL L72EAH %
BEYEAT S L0, BRAREBEMSL SO0, RERNBRAEEMLIT2 ) b0 T
bo RTEIMROEEFT -5 dZ LI Ehs, FORKKE L TRELOM, BEUNADOIM S ED
T, RHEERFE (F25—752) 2R ET ALEFS 5, RETEIFRBEPIFFIIERTH D,
BIRAENSEE LTSI Db L ELONEI D0, BRBNAHEEELTE) S0
na,

3. WEMA
AWIHIFEETO ROEHATHIATH Y, REAEDREX IR > T b, BREESI L B

ELIEDLEERMNAKLKFE LZHEREHMN 2 ERT A EPFEOET L TV 2 8ERE
Mpo—Bil s EELI LN,



I T 7Y - NUNES B EEAREE
Ef: IF4E7ARREHNE
jELHEY BXRE
1 HE
T VTR, 19844 K EE A7 (104 EREEHE] Ity HORESICET 57V
(Assi) . /SL (Bale) T (Region) B b ARERARORT X BHL, BCIERE~0OR
WO LCRIRT 55, 1878102 0BE - HED R A4 5V 7TBRFCHEE L 720 4 ) 7BAF
R oKEICE DA, ﬁﬂ%%&@ﬁ%?ﬁ@@ﬁ%%lgsgﬁgurﬁﬁﬁ L. 19894108 lo =T L7=2%. %
DEBWBES*RBEI -y SEHIO I BL, FEIFHIN TV,

2. FHESEE

(1) NHHIR

FEFIIRIE 7 VT MEER R U L IALER DA 5ET58,000km* T2 5o

2 FEAAE

AEHEDOEHMI TV, NUEIMEMRIC, £iFEBEoMLE, EREEOEA, RELEROML
L£XB/L T, BREWLEMNBIBEARZNL 2K Hb, fTEOKREH o T, HRFEIILES
Fizh/zoTwAHZ ELUTORBYZFERErLELE EbN b,

IR EEM BB A EHBERUCREBEREOSMKEERE
F2BRR BEEHIX#5,000han EER VB RERBHEREDEND 74—V K T4
RO ER

3. BEFR

TV, NUMBERERZHERK I 5 A E7TEATORORAERT ¥ ¥ v VOBV HIED1
OTHH, BEEIENWI L EHE-> T, HRBE~0EELARERE L TREELFEE/ILEE
nTwa, |



N EH#E . PK20 BERBEBLTHE
Bg: V77« £HE
1B 4HRT | K BLAART
1 HE
T7 7 4 £HEBRFFEFEE OB S 11726,000ha D WHF EAICH L TR 2 ERRELT 2V, £
OFREMERABIGIEHL, EBARKLIED LI L2 RERMBOEAFEELTCVE, $T, %
DFEED L L TREBAFREROBERROMII L AR EREHMERTHREOER TR A &I,
EABERMORE - ¥REFBHE L, KEHEMIC L > TI9814E ICPK-20EE B3 % i L7, 3
£, AESIEERAOKETHZFEHFOBAEORRRY, HAREY 7TORREFILL > THFLD
L TB Y, ZOBEIBRUBROBEHER L, AABROEB T2 bha I ZHFEL TV
%,

(1) 3FRIIR
V7T A HORBEI6kmIZALE T 5 140ha (EE100ha) DPK-20EEEH-
@ FEAF .
BRMOPK20EERIG % REMFE., BRRES., HWZEIBRL L TR R EE S¢S 7120
it RORLGERRFHEEOETLILETSH %,
) HEBARYT, EXy b oy Py TERSOEEEROKIBRULT
2) WREMEE
3) BRREOHE
4) HEE, BEMBR ORI, RBREEH OBA
5) BPLEEHELOE
I7-, AEEBIEEM - LKIRAIBRIIBB L 42495 IR L REESO N,

3. BETR

FEIZANT, BEBEREITLOBI0E8D THIFNIBELRbDDILELBbh, #0213
TP, AMBER, HFDOERSFETH 2, 72, KBERZERAHZLITL D BITE, 20O/



SEMLKERR S T4 -2 EBTHLEDFS 5. Zno0BEHEYE 0T, BEEREITCEE I

TH2EPDE, BEORENRERERHK IED TEHLTVwL 0L 8bh b,



IFAETARREZHAE
FEFL - 47514 TARERREETE
TV - NUNES R RETE

7T 4 #{FE
PK-20 Bl S 15%& M T EHE
FRRAERERE
B&

FTEALEX

B et bt e e h et e a bR a e e st e b et e nes
1= O U OO OO T O OO OPEOIRRPRO
IFFET7ARREHMNER

Fruv - F7 - vxA THRERETEAMERN
Ty - NUMREE R IR ET EA & K

$1% TFFET7ARBELRFEDBEE oot
L1 BEBEID oo e et s s
12 BEBARETE oo ettt eas
28 SV - T - v A TWERERZEFE
2.1 BT D B B it e et bbb bt e e eanes
2.2 FFER DBEE oo et b e benene
23 BAZETE oo ettt
231 BAREAMEAR e

S

© 0 O O O



232 FTABMBEHIR oo
233 FBEHEREFE

H3E 7Y - SUMGRA SRR

31 EBTEODOER e,
32 ETEMBRDOBEE ...
33 BARFTE
3301 BBEAER
332 FABMEHIR o
333 BRFHEREFE v,

7T« £FEH

PK-20[EE R 5% ¥ ML Fe ot EAL &R

HIE VTTAMEDEEE et
LT BRI oot
L2 BERAZERTE oot

B 2B PK-20 EE Bl T i I oo e e e e e e ee e e s e e e e e e e

2l B D B oot e e e ar——————

22 FHEBBROBEE .o
23 EERBOBL oo,
24 EERBOBIBRFHERILIE ...
2.5 BULEEHMBOBL
26 TuV 7 MERA
BIE BBFTR v

....................................................................

.....................................................................

.....................................................................

....................................................................

....................................................................

....................................................................

.....................................................................

....................................................................

.....................................................................

....................................................................

.....................................................................

i

10
10
10
12
12
12
12

14

15
15
17

18
18
18
19
21

23

26



% - (1

F-1 ZFFETDEFIAD ettt er e
F-2 ZFFETOMBHBMARBDOHER s
£-3 IFFETORBIHBMEEORERE .o
F-4 ZFFETOERVEMEIER oottt e
K-5 ZFFETOEBEMHRETIE oo
F-6 TTTADGDPDRIFT oottt st
£-1 V77 4AOBBRPIRELEER, FREERBEUBRBE oo,
Bl-1 ZFFETERMERRE oot e
B -2 PK-20EEBRBBILFE oottt ense e ss e st e e srans
AMTER
FAPER -1 FHEREORE oo S
BRI EL - 2 BEATRE e et aes
BATEFE -3 FRB VU AR oot s e
TITEHEE -4 T RRPIT et neeaees
WAER -5 HEREBEIER (DT 2 € 7 e,
WER -6 FFL 5T - v THRERRHE (747 ARREAE)

PEFARRE (ZEI0 0 BE) et
WHEH -7 7y - AUHREENBEARHE (=74 €7 ARRI&LHE)

PEFMBEE (FEI0 - TE) e
WTEF -8 BE7aVzs )AL (ZFFET7ARRELME, EX) v,
WAER -9 PK-20 EEESHEEMILAEE (V77 1 LAE)

BEIRTEIE (B30 ) et
TRAFEDEE 10 BLEUE oo oo |

- i -

Lo B |
H W



e
[l

AEE T, 199046840 L WAB2BH T TH0HMICho TERBL, TFFETAR
RIHMESF T 77 4 £HENRS TiBEGOENREOEREL LN I LD DTH 5,

54 ¥7 AERFEHAE
FF L 57 -y A4 T AEREREE
T« NUMEA BA HIRRARETE

U7 T 4 E£HE

PK-20'E A3 i i

ARG, HEEABIVEERE 2 oLy v ME& (ADCA) » 6 ikiE S h/- HATLE#R)
EHEE (BB /EE¥RR) . PAFES GEMSTE) 02412 L 1) Australian Agricultural Consulting
and Management Company Pty. Limited (AACM) 4t £ Mr. Philip M. Young (B¥ B¥ERER) oth%
BCERSNT, FAEREIRTER -1 1R L, $72, AEFHOTRLRMAER -210, EpL
7 BAREER R OTHE 2R BE -3 10, ZOEBAT L RMTER -4 CEREFLRL

FREFT, BHFAE, BERUCHRIUELY T2 ) CH ), £ 54 €7 EBARERELE S
AN BAKEEY 7T A BYE, 254 ETRETICY T T 4 BBHERROSEN 2 %5,
MO EREY HELHITEI LD TEZ, TN OMMRMERRII LT, BUEHOBEERT S b
DTH5b,



IFAEET7T ARRERFMNER



1 I | 40" | [
38° 39° proe 41° 42"
S “ ‘: 4 f
FHL ST -z A TR ~—
= rcy » - /
AT B /) L A
. ® AWASSA ) oy T~ \ \
- GOBA e - ¢
! N ./ ¢ = N ’
s~ S ! MIDDLE WEYIB
/ A IRRIGATION
WELMEL/DUMAL PROJECT
NG IRRIGATION
PROJECT 1% k
-
< \\ Jik:)
\\J
‘ <, \
. —_t / “~, KIBRE %, —— i o
— 6 ( \ MENGIST “ N | - AR T
- . .
\ L Welmel River - g : _——— SEER
J YO : \ \ ] ~— A
L i . ’4’
N D Genale River __, & ~
[ X % ~.
N \ % ~—.
NEGELE
< ': “'% . % \~
‘> e~ . ~
y Vd s NEGELE PLAINS ‘\\
s ,/ 7 | wacHLE { IRRIGATION . \ o)
[ < LIVESTOCK J PROJECT 1 o
N PROJECT 7\MELKA GUBA ° LOWER GENALE o”l.
! o %, IRRIGATION ./
5 . 0, | PROECT LOWER WEYIB o~
{ WACHILE/MOYALE '% IRRIGATION o
) PLAINS IRRIGATION . PROJECT /
i PROJECT N
\ L &
H AN LOWER DAWA ¥ -/
¢ » JIRRIGATION 2292 powo o
'\ .‘/ * % PROJECT By P
~ A
— 4° })-\\\ / * NN (] XA .-. \ 4’ -
\0' /r No——— (Yl L D
\ //, \“ } R
Y%, \ : 0 5 10 20 km
38" N e\, 39 o 40° 41° 42" | i i 4
| ~1 Zz ) | |




\

ADDIS ABEBA

Lake Koka

iy

Lake Shala

. 2 N\
~ =% AWASSA
Lake Awasa = \‘v \
o 7 1
l‘_
- \Y
\‘\\
) 1
DN \ l
]
.
.
R \
L 11X ] Mﬁ ‘
6
BEHRILEX e,
(]
%,

<D
W (2XB)

g (BEOH)

AN
S

Ty - NLONRES RATISER
STEEX




IFAET7 ARREZHMNER

F1E IF4T7ARRETHNEOHRE

1.1 —HER
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STETHARTH- L) CAEOKREIH L TEERMOR T REAZERTRED, EFHETS
HEAOEE IAEORELEENIOTH S, £ 0 oFREBAFIEEKE b~ DL EEERK & H
ELTBY, 22 TORABEOERLYENL ST L - ¥7 - 7 x4 TOMNFRIESHBEOIDL L
TEIFOohTwa,

X510, 1986 128 ILEFR O EMAE LS FEAEERZAM (Water Resources Development
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M. /S (Bale) MBI DEIERIZSH 2, ¥ T EMNDOMEBT 74 (Awasa) R, /S IHOMER
T3 (Goba) RWINhd ZNEFNOMOIEOBMIIAMET 5, 1988FNH FRITIZL 5 AR
FizEniE, YV EMNOBALZH24FANTED ) bEHADRF27GA. BN AORKI9THAAT
b, —HNAVHOBALDRBNIFTATED ) bHHTADGKSTA. B AORKISHAEZ-
Twh,

Frl -7 -4 703NN EFAFRAEOREBCELREL, F=7. V7 TEEICE
CBRPLEMELEEFMETFTL, 25747 - y=7 - v U 7O3ERES #ET 2R TER
T 5, FOWIBERIZF168,000km? T ¥ E, ~SL D2 (Region) DITIZEBE H/3— L Tv5h, 3
ANOAFRBETCOEFLHHRIIINVEm/ELEFT 2P oT, CORBRIKRZBRENT X
Thy, T, ZOKEERME & T 5 THEE, 20MRKEREORZEOBOEARE ST bN
TWRVRIR TS 5, :

FHoP T, HBH1L0mE EOBEBELENEREL L . Ry LART s R L. %50
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M EEREYDLEES
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77 1,455 444 101,405
K& 2,434 10,132 66,500
INE 894 3,710 46,202
A4 X 8,036 421 84,605
VWA A 1,021 98 70,595
Z DAt - - 18,883
/NEE 13,840 14,805 388,190
SR 1,316 1,328 52,842
Z 0ty - 143 7,647
L 15,156 16,276 448,679

IF AT BEERUPRESEAN (1976-1978FF5))

VEYEMNTRAA ZOFESABADY = 7O810%, T2V HTRREFHISRE LD, FE
BESELZ-TWVE, 77, YFEMTRVATATEZ VYT (TEYZT - NFFERENS
NFFI7EY)) ODEEFEATHLIESHNTVE, PEKRL TR EDERITBELTHINS
F— VU1 UATLRBOTHRBETH 2525, $/2. MHOTHRAIARRIBBLAT
FOM) ThH L,

Bi BE 77N 01t
2 & EM 6.8% 55.5% 4.4% 33.3%
R 2.7% 56.4% 6.6% 34.3%
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AEO BHRAENY 5, NLVOEHUNZRN LS5 FL - 7 - T2 4 TATRREMRE L

T, THODWMNAKEE L BEBEESEAT b L, AREEENoBELY MY RELENRE
MLEEEBIEdb, T, BHEENERBALRE THL I 20, BNEGRERRFES LD
7R, REENBRERERILETH b, BRATH, 254 E7BHTIC L W ETEIMBRICRT
LI RSODBEEMBURBIRSY AL 7y 78R TERTW 525, ARRICET 2ERORZEO N
THY, FELOM. BLUNOTMILER T, HRSHFH (24 —-77 V) ¥ RKETILEN
»Hb, ERFHORBEHHEIBELQLTOE) TH S,

) FROBEH»SBERMRVTFOMBFAICOWT, BROTEMESS VIR L LT 5,
Q BHEOWEMSEVWIOY s MENRICELIEMNEHERL. £OWEMRE B BUFOK
FRERBLLEBEOLEET S,

2.3.2 REXMGHIR

AREFEORABN RMITIIATIRA O, BHERI0T A7 & -V ELEDLT 2,

2.3.3 HREEREFE

A ERMRBRAFEEILATH ), BCRENREE S LHEBRICD 2L EXONB T LD
5, LT O3B & ARTESRER1TR ) S L PEI b,

HIBRY LENRBIRICAT 2METEOHBE R, [EAKX, BE. HERV
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IR BIBBE DR IO BICHMLRE LT 2 v, BN - BN ERRLD
JERT, ERFEECERT 5.
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TFAETEARE., 1984FEEE SN [0V EREEE] iy, BOBERBINMNETZTIVY
(Arsi) « /AL (Bale) T (Region) 81 2ARERGHORIEBERL, BCIERE~NOR
RURHEE LT, ShonMTRABERBIHEICH AL ) & LTWwaH, FEAF I OREREIC
BWTILUTOEBRERYBEV TV,

() MEEERREEORREUEBRLEEOHEICL 28 - TEWEEEROER(L

Q) BFEEOREL IHE

() RARFEILET 3 RROL#HTHE~OSNN

@ BRfMEftomE

(5) [EDIREF (Grassroot plans) | IIx T A4MEDY L ZOBEEEDHER T INIED
H7 BiE O HAL

6 #Ti - BAIMOBEERIE

TFA T BRI EREE L ER TN, I98TERF0ORS - BB Y1 & ) 7 BAFICEERL 7.
45 7TEAFE CORBIC T &, BRAERURREEORESL 19884 1548 L. 1989410/ 1258
T Lo COEEILE, 7VIMTOHIK, T2 NUMTIMREREL, 10y FEERL
B0 A4 7TERFOGEETINUEL WBItET 5 Ltk o T/, FBFRENESY S@K
-0y SERIY N BR A, oM Oy PEEIPHENATTICLEoTEY, COEEDNE
% EIREAREE F 7S EE D S BB L Tv b,
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AETEBXIEEH 7 P A7 8L D EHR130~250kmD EIC SAE L. TR 7 VY RUANVE
MIZET o 7YVATARNE YEHEITSkmIEBT 27 VI HOMET €T (Asdlla) BETEBED
HE - BEEHORLBTH Y, 12, BHTEETOARBY ZOFHIEPLTD, 75 DOH
20km (24 S VI OHER T/ (Goba) 53 Y T # T IR FIE THEE LTV B, 1986 ~ 19874 O BUAF#E
shica i, TRHEDMICBITA AT VI TISOHBA, NUHTRHAELZ> TBH, £0)
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LEI8B I EHITEA TV 2,

SHE X i3 B 12 @FEIRL,900m L F D&, (6)1,900~2,000m DiREE LB, (0)2,500m A D%
BEBICANTE 5, XN OEFHTHEIET700~1,200mmTH HHIRIC L H LT 5, COBNE
DT0%E5A LD 1A T TOMPICKEL, BERROKEE LT, BREH NS 7 7 ¥ 2 (Awash)
J. 7% (Wabe) Ny 7 x4 7 (Weyb) JIl, 7 =vx )L (Welmel) JlIAH Y, £ DKERZENEN
DFIRTIRCBETH S,

(& b+ )
wN% FHRE
77 19
7~ 57
vxAT 13
RN Z D 35

A EARHE D 7V IRV TiE, 2 D#35%., 72, S UM T D% 28k & LT |
FASATWAICBET, B 3ot LTRSS ATY S, TRHR v FBEARTHE
biTnd, BEKICRG2EEMEYE/AE. KE, 77 (Teff) . b7 EOI Y, TOILEORY
FHEHHO80%% Ho, MEIEAREYY (10%) . MEEY (5%) « Z0MEES (5%) FTH %
o DOENZ/NE ; 1.04ton/ha, KFE ; 1.13ton/ha, 7 7 ; 0.57ton/ha, b+ 7 €W I ¥ | 1.50ton/ha,
FIEMEY ; 0.7ton/ha, JHEEVERD 5 0.55ton/ha & FEH IV, SO ELERE LT,

() TEMEFTHRUPELI NG 2 KO A

Q) AFEBYBIFFo1RE

3) EEROREE

@ HEREBOEX

() BFWHERVZDDE Y X T L DORFEE

6) RELEEEERM R UHEY OER L E T RO R E
() REIZMEO KT E

EXRBETFoh, ThoDYUBEFAHCETN T A,
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—F. COBME THEEOERAIT AN TB Y EBEEESD3S%% HD TV 5, 1985-19864E D
Bt ok 3 £ WX CHBT IR TWAREMMAbE T4 ; 34358, ¥£; 1825 HE. ¥, 327
FHE, B 49FHE, B, 7405PNE 2> Twb,

3.3 FREE

3.3.1 BHREEKIEE

AEOHMIETIVY, NUEMNERRIC, EiEkEom L BREZEOBEA, REAEMOM L
LML T, BN ENBIBIERAL-MAL L Xhb, SHHOEELH 2> Tk, BRBEEK L DES
HEAMBEEEDILUTOEEETLHILENDH S,

) MR, HEBOITHEERFO O, INLOBRROBEM X HELRE NI AAL

FEERET 5,

Q BHEMZEHAAFELREET 720, KEE. THEERCANEERLTIRET 5.

() BHRERER LD, BRAEBRKOKELRIET 5, S0z, @B R ER,
FEREHAN . ERSERBEOEA, REIBHBOLTEH 5,

@) B, KRS, BRNEE OAFERBEM Y £ 2 LR ICEE. AR, RRER
LOREHBRETE LR T 5,

6) &hé L TEoRBIERO T T IV E 2 A5H ET %,

peiil

3.3.2 REWSMIR

AR 7 VY AR U LN IR O-AFT58,000km* T B o

3.3.3 HREEREFE

RAEMEPLAHESZE Do T I e LU TORMMLIHBERESLELRbN S,

F1ER LR RN 2 @ EE R A REREOSAFTERE
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H2ERRY BEEHMXA5,000han BER VR ERERBHEREDEBD 74—V EY 7 4
—REDENE

LEREFNEREOBOEEHNEE (R) CRTERNURT LB TH L,
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ELE KEFR

FREAREER VSN S EEREAED BT L) BB LR L D S DEXK(E
¥, ME. BREORED. BNA0OKRK. XL BEAEE. BEEBRORIBLIUHELE)
SIN, BEANBER U2 ThHY), SETLES BAVT—EXPNERENR D,

B, TF A 7EAFRRTERSICRTHRICEE7u V2 s F2ES, ETPHLVRETTE
THEN, BhTH TV - 57 - v A TARERBHERET7 V¥ - NUHRE R IRFE R
EIZATOL ) 2BA>SEBEENEVEEbNR 2,

Frl &g - TR, AECORLVERRZBRTH), RELEEIRFIEE-T
Vb, F7. EREMETER O REMOKR CHBBROAREFOUBZOH IR, EEEORERMNE
BORTARCHDEEL Do E72, MBBOTREN. P LVERERFEOARES PO, [
WHRORRE @S TV - 57 - v TONNH DB ELKEREXFIAL - BEEELXTL) L
NEEND, BFBICRVTHERZRAROADERERET OETFINTEL T, AEOEBREENRE
EMEERTNE. FORMEHAPET NS,

Ty, NUMBAEALERARHESEE T F4 C7EATOROIARRT Y Yy VOEVHIEDL
DTHY, BEEIOEVWI &L HE-> T, 274 7B EHBE~ORE 2 R IHR & L THE
X OBBICELARENC TS, L L6, TF A E7BRFRBAAEEERE T OFE % HL
LTwa2, BE - BWARICLY Z0EBIEER) LERRBKTH L, INODFHELHRTRIE,
EER & 2V IEEEOBMIC L ARALELERPLEE 2 D,
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77 1« B

E1E CITHHNEOHRE

1.1 — B

T7FAEMER, 77 AKBELEE., LEOHO, ANV T THEROBRICAME L, mi
23,200km’, A [1483,000A. AT 2IAAM O/PMEZETH D, FEOILE RS LB EIC,IT T
FAETE, $, BEBEIVTVT7EEBTELTBY, AV 7 7iRL A THAEITIIHE
Az A UHBH B, NEMRITSED S TEDTFH TIHHII%TH D, BLIET7 7 ) A KT
AIETND B, BRIVEL SKRBEVPKIIMBETS 5,

SfEE. 100H~4BOWY ESA~OHOFH L it onbds, —EXELTHEW PR, £H
FREIRAS00mm TH 5, [RRIEHTCRFCTAPROE L LTIWCEBXIEL H5H, BHE
DA% R RAM A2 WS, BRI T+ 7T BEL S OB TARIEE T, KFIZ 3o
BT AREBE T T 5,

1990%E4 B O#FETER T & 5 &, EIPNFAPE(GDP) 361860075 ¥V 77 1 7 5 ¥ ($348T5K FIViEH)

THY, EERMURIZISSELBEE,I L~ 1 7 ABEFFC TV D, 1989FILI Y 77 4 THAODY
FHERELZBRICL ) BBRIL AL DEEZ L, BRBEEDHATDOUIES -
TRE - B - Sl - B SIS D1I60ARSRILL o TEHRENRTWD, I, VY774 HAMER
FHETRBICLNIT, BEHEMOGDPIH® 2 HARE»I22%IBE T, 41— E AWM E 0 2 H
BB, K - 61219834 H 519864 T CHOFEDGDPOWR % 7RT,

19884E > Z B4 i3 ¥ D878 6,166 5 Y 757 4 75~ (5,0355K Fov) 12 L T, M AL 62118
1350597 7475 (MES697THAKFIV) & @AFHIWMEBEOTHMGEL TWVE, I3,
W& s UTEEM. RELAACDIZLVL o2 2w, MAERY. S, AmWmES. 8 - F
FEURELEIOZL D ThHA, BFRLBRPIETHACH > TB Y, RESHHED%IK ELTW
o TRESHFERR, M TRILA A, YRYTRET, MATRIS VA, N=L—ilL
Thbo

BHMINE L LT, EREE OBEBHLE. Sl L oY — EX LI L BAR, BIEEISO
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BEANS N BTE ko TV, SILICHENDSOEANRIC LB BEATALD ), REWE TR
BIZHESELEEY L > Twd, HEIX DA%, GDPO#25%% HIHEICKFEL TH Y, 87
EROMNIMEEREREIIMES 1005V 771475 Y (104FKFWV) £k o>TEH, THhiZGDPD1/3:E

CIKHET %,

T75 4 HHEDBE G, THEHE2%6,000hal BT 003%UTThH Y, THKETHLIBTAD
B AGEIL . 19894FE F T2 2 12600ha D B AHEIN T A ILBE2 v, FEREFEMmBI < b,
Ay, EhE, tuh, ¥ - %08y - BENPLT, FNFROEES (1986/87F) X

IO, BB OFEER, BRBRUEEEBER-TRTE) TH %,

(BfL: b )
i H R
b 1,100
AOv 100
£ 80
Tod 70
Z 0t 450
i 1,800
T/, BEOFEOBELESOHB L RHIT/RT.

VITADBRELEZOHRS

(k)

2,000

1,000

8

78/79 79/80 80/81 81/82 82/83 83/84 84/85 85/86 86/87
(&)
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Fof, E, LA, £EIATEIATS ), BROENAS 2 VIREFL LTHEEEIN TS, &
7os BERARBIOVWTREFOLEE L TIE, A=, 702 EDRBICHEANR, OFEITIK
FRIEMEE1,200ton% HEEL LT WA 25, STERBLATIHN2TnllTE> T2, AROELOERL
LT, BXRAB L LTEXZVEV) BAGE L0 BEICER T2 ERE EOMUR A 5EBTS6 h,
BETHOREPLETSH S,

1.2 BRERREE

TTF 4 EMNEOBERTRIINTI TRRTELBEIL, &Y CTHRLNKER, THEFERLUFKRL
WERBREEHOT T, W OO FH2HEE L Twah, BE. EXRBERFTESA TIX19904F 200040 10
FEMBYERBBEYERICTH ), FRICLITBERBIELAUTOERKLIEE L T3,

1) ERERELIRICEITED S,
Q) BERNREAEY T LTS RARBICHET 5.
() BEEHLIYENRES HTABRE., BEK, R, BREFICL > THET 5.

FAEDBRE(MRIETHREDBOKEREOHMES bbb, B TKHARFE—BRETHL, CDD,
TIVAASYT IV TIET, BESOEP I B EEEEICL o T, BTFARFEE/ BT =
7 VRIS TB Y, 19772 5 19874 £ TIZI0SAD K~ v F AR X TR V83ADHETESE
AL 7z B, ShOoDOMEL S LIIHFORED T 5 LRI, KBRIAEREDLEL LS
FoTHRTWES,
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£2F PK-20 BEEBERHFEILTEE
2.1 HEOEE

7T 4 EFEBHAFIZEE S 7 726,000ha T HF FIRE (I L CHRAIN L EBRELZT 2. TOTHEE
MEBRARICFIEHL, ERERFE2EDL I LY REBBOXERFGH L LTS, T3, 20OFH
» & L TRABRBFRFROBERBOMICL AR EBEBNBERVUMAZOER LS &3k, HR
BERKOME - ERLEHBE L, KEHEMICL > TI9814EICPK-20 EE B £ Bk Lz, FRRFE
ELROBREFEE 21T 2> T,

) REOXR., LEEMIE - 1EHOEE

b) WHREHBRREUREDN 200 RERR, HERRRURRA, REFOKK
O B4 LfE. AT 2 HAKEORA, REERARSE

d FROEBERERRED 720 ORRIEH

o RETHEIWAIEHRLACFHEATHAR

) BRBEHOLERUCKROICFREOFERILDSHT

g 13, EE. B AR, REZEOLNENORMER AL OEK

B, REBIEBRAKOKETCH ZEHFTOBXKEOARRY, BARY 7TOARREFILL - TF
COERICHLTEY., 2OBIBRUBHROEHELET Y. BABFOBBITITe b I ExHEL
Twh,

2.2 SHER X OBE

BROPK20EEEBIEY 7 7 4 OB TE16km AL E T 5140ha (FEE100ha) DEBETH 5, FAE
MEBERIRTHEIC, EEISHEEY 77 A e ABEOMYEATHS, CORE LN EiE154#
TEEY 7Y (WU ICEASEW]) TRIA TS, 20OMTIIEANIICFERYHE120052FD
T % R THEIKI4SMT B B, |

B EBORF I FEHERTHT X o, FEHEIBASAL» 5108 ETOFEFIBVWI - e, 2

A»S48ETORBHELVY —Xrm2oilahitd, FAEBICBWTINSE2H D 5 1990FE5H F
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CEBONARET— S L i, FRK OTYERTEES L £340mm T, £ 0H 3 FIR D E
BE LWEERICKL, FROEHRBEOTHEIL LY KEL, RADUTHREEBET, THIZOTH R
BB EHREC % B,

T, PERHEE IV ELR VIV MENETH ) LBEIRI~3mTH ), TRERD TR H
LHOFEETHEL TS, ZOXBEAVEAYRIBEEIIEATVSY, BILOoVTEFYH L HE
BTH b,

BRAICDER KL THRTARL VBN 5, WRADSOOBRFEAF» LB N F— 5 1L
nif, HABIRHEL 190~10mDE ZA TRV EN, 2OEXIR20~30mTH b, $7/2, HES
A v FOBERFOHKEIIBL12~15Y v PIVT, BAHPOESEEE121,000ppm & 272 ) B,

2.3 EERBORRL

BPFDL) L RUBHSREE CIREHINL TV,

1 B
a R A : 70ha
b) HEREW%G : 30ha
o HIR : 2.8ha
d EEE : 0.26ha
(2) M
a FHF (FE140~170m) : ¥
b REREKH : 37 Fr (&&10,000m?)
0 ¥FEvbwiv : 5HE
d ATV rrI— : &
e Eksvos : 17 B (200m*)
3 BEY
a EHH @HER) : 123m?
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b) PFEEry—. EEE, ERBREM 300m®

o faidpr : 215m’
d EEIE : 450m’
e H/hE ; 370m’
n FNE : 290m’
g AEAt : 312m’
@) R
a HE®E 3
b) /NA 1§=)
0 #AKE 25
d FSr - 2&
o FHiztk 14

AEE T INE TIOERAICSADHESIE S nz25, BE. ROBLMELRL TV,

(1) BFABRAPE0TEFHNT &

() HTARDEFIREH,000ppm & FHV: T &,

B) BAGEKNA THEEDE, Ry TEHIHFORIETLTHREXMEL TS 2F)
@ HEOEEESAELTVS (2K) .

CORER, BE. SEOHED ) bAKIMERA T2 ), ERACELZY TR TWwA R 7
BEPIIBIB T -TBY., FOHEKEZENI) Yy PVTH B, 72, BARY 7REEITHICHE
S EBROOHRBENLIBHIL - CEES N TS,

PK20EERBRFEN (K -28K) KRT LI BREVT7HoRA LTS 0Kz 4 75
A vkl CERABIGESN S, EEAKEERKE> O RHEEREL A BFKRICEFDOON 2,
BHE N EIKRBEARY 52K0310 754 TRy b - v Y VBB RUTZFOMD BB I
WwaNnbd, BE, EEy b - IV VBBAKEAREOE, 18 LIAHEBL TV Z2WIRILTS %,

REFTIEERIL, Leddwd, OEbh, B, A4 X, Iy b BEID, JTF. Fo4M,
VAR LR ERORKE, RYEHL RERSRBEE I T, B, EBREEINL TS
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PEMITROEEICZ > T b,

@ vhiHgE : 15ha
®) H&N GHEED) : 10ha
© ETHEE : 3ha
@ : lha
© FIh, Fyv FOMOEX : lha

T2, FREOHT X1985EICHGL I, BIE. F051208H, FDN0FEMFENLTE, THHDFK
BRABATIEINZAR F 2 ERICITR THREONIAHICL > THF I TV L, ARBEIK
AR L > THREE SN TB Y, 20TFEIAHEFOTFEP S EN T D, BEREVH
HEOBEARFERELEDTREEL>THE Y ZOHBRIRRDOLEBY TH 5,

=1 2 3% O BLIT AR

r PROJECT MANAGER J

CIVIL ENGINEERING GARAGE AND AGRICULTURE GENERAL
DEPARTMENT MAINTENANCE DEPARTMENT SERVICE
DEPARTMENT DEPARTMENT

[SECTIONA | [SECIIONB ] [SECITONC ]

2.4 EERBOERBRUKRILIEHE

HINOPK20EE S5 % BEMIE, EREN, BWEEREEE L TS BELRIE S L 2D
Wi, BRBERO—SEERTE Y, T/, BHOARLR LA DT, 2 ) 0BEIBRUY, Mk
KHULEEL D, BEMICKROBLEIRRUIROUFTEPLETH B,

) HFEoEFR

EKRE TS WRRT 27D IBAROHEBLETH D, HRTRIEOHEMEHTETDH
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@

©)

@

®

©

M

BOT, SR EDVIROHFORFHPLETH S, EEFSS ¥ F. TS F150mBRE & RIEK
bbb, FRNEFROFFICREHRENLETH 5,

BARY TOHRE

B LD CMA B IRV TRERBTOBAER ¥ TRIBZT T, 4B FL T HFO
PI3ARIZEBAE Y T HRBEN TVa v, FIRER T 2280#F 2 &0 A5t6R0H F I
LTFHRIBZERE L. 680BKEY 72HHABAL. BEOIBLELETHINTELT %,
Ry 7O, BH12Y v MLV, 3kWDE— S —THRETHOD LT %,

ERKG HEE OB H

ERAGHEBRINE CERFKBR AEAKBOBICEREEN TV, CRHITRKEID
EHRYy 73dBbA s, BUBEBBEINL TV, 207120, KV 7EORKRF25kWDE
NRY TOREPLETSH 5,

¥Ry b -2 vnlEHE

SEDY Ry L TV VONIEDAH LMFEHASRTELT, BYD4BRRFEHOTE TH
By CHORGEHAOEEY F - 3 VOBEBILOWVWTIRD 2BEOBEILETHS LED
nb,

FU v TEBRRROER

BIfE. 10had k&% (JHHEVES) OB I, BEBORAR LY E=Z -V - L T12LoT
WEEEIT 2o TWh, L L, S TRISKWOBRE—S—ENR YV TREKS v 7 IR
BL. FUy 7TEBEBRLBEET2LEIHLEE2Z LN,

KXy b -y VT HENF Y TORE
KRy b Y VRARGEDEHENR Y 7TREINT W, £0OP3EEBICEAREE
EhoTHY ., IBPRBLTVADATHE, EDLD, TNGDOKY TE2EDIKWER
KRB B, EEy b - vy RUEAY v 7 AR 8T 5,

bR

BIEBEDORH0% RN EEES ), KREDEATEDLN T b, FEENLEBIEEDE, B
BOBE, TROBESLETH S,

-



() FHAEEDHE
BAie 3 PK2OBEI B RIED EM b o4 HE T CoMIRIORTE Y, ZOERIE KT
HDHo COEBEBXRWESMTT AT 7V hagET 2,

©) BRERFREEWOEA
BRM P OB BEEE 02010, ROBZEPHERTREBBOILETH 5,

a HE®E : 35
b T LEMHSE 1%
o HIEHBE 1€ k
d E¥=—ny—1 : 2,000m*
¢ BFEBMIETAART =Y : s
) HEERUVREBMOEA . —3

(8) BB AT K USSERE AT DA
HE - INE0E CHEEEM A BAT A, X612, KERR - HEEERBROBORBE
MEBRINFFNBEDORBEICERT 5.

25 HAEEBAHOMIL

FROPK20EERZ O MKV ERKE R, FRORGFOMBERLTLIBIEIATTTHY,
HBRUVEBOBILSLETH D, 20BLOBIITOTV=s b3 =T —OTIK, HLVIIKE
VRBREDOEDEHM % RET 5, BAEDLAL (Civil Engineering Department) & 4E R U HE R

(Garage and Maintenance Department) (334755 (Engineering Department) Z#EE L. € O TERFHE &
L Ca%at - BB E (Design and Construction Section) . E#zi% (Operation Section) KU, ##E:R

(Maintenance Section) * BT 5. 25612, ThoDHMIGEICMA, BEORER (Agricultural
Department) O F 223538 (Pilot and Demonstration Farm Section) . E%Hf5E3E (Agricultural Research
Section) RU'EEER (Livestock Section) % & L. HiSk%siEMIGER T %, LREEEFHY X
L3N TEDEY L2 5,
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HE ot
(F )

(1) HAEH 130
2 BkR > THEAN - RER 720
(3) EHASHEEEER 50
4 KRy b vV EHE 30
(5 FUy TEBREA - REH 520
(6) EHRY7 (EEHER) BA - RER 110
) 230 50
®) BRERERE 200
9) HENE - REBEAR 160
(10) HEE - ARIBNEAR 180

/NEY 2,150
(10)  HAEER 220
(10) TR 120

GE] 2,490

.25 -



EIE HMEMR

FEICRAWT, AX(BAHRYT LI BILEBOD THMN I BELLOBLELRbN, £0i2id
T4, AMEBER. BINHOERSIFETH 5, 72, ABHEAEREGHAREITR ) B, TO8II
R LG KRERAY TA— 2 ERTHILEND S, TNo0EFLrEZ2NE, EERBIFTETE ICH
TAHEMI, BAEOREORERBER EBD TARLTVEnLBEbI S,

T/, EXOEBIFIEE (Aid Proposal) % BT &EE-9ICRT,
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-1 IFFETDOEMAL
Xl # 1 ER AT R
e B iq i B S I it 13 T it
Arssi 924353 936,253 1,860,606 59,044 68,503 127,547 865,309 867,750 1,733,059
Bale 557,800 568,897 1,126,697 36,539 42,620 79,159 521,261 526277 1,047,538
Gamo Gofa 697,168 698,163 1,395,331 28,695 32,320 61,015 668,473 665,843 1,334,316
Gojjam 1,819,736 1,812,540 3,632,276 110,974 141,068 252,042 1,708,762 1,671472 3,380,234
Gonder 1,660,758 1,609,682 3,270,440 100,766 138,244 239,010 1,559,992 1,471,438 3,031,430
Eritrea 1,465,510 1472,603 2,938,113 197,423 243,452 440,875 1,268,087 1,229,151 2,497,238
Hararge 2,368,076 2,289,783 4,657,859 150,804 170,398 321,202 2217272 2,119,385 4,336,657
Tlubabor 530460 547,848 1,078,308 28,954 30,500 59,454 501,506 517,348 1,018,854
Keffa 1,373,390 1,367,383 2,740,773 69,932 75273 145,205 1,303,458 1,292,110 2,595,568
Shewa 4,506,839 4,553,078 9,059,917 325470 375,824 701,294 4,181,369 4,177,254 8,358,623
Sidamo 2,130,724 2,111,103 4,241,827 129,898 137,195 267,093 2,000,826 1973908 3,974,734
Tigray 1,369,860 1,331,061 2,700,921 115257 146,633 261,890 1,254,603 1,184428 2,439,031
Wellege 1,369,381 1,401,217 2,770,598 68,025 73,018 141,043 1,301,356 1,328,199 2,629,555
Welo 2,022,361 2,053,598 4,075,959 119,680 145017 264,697 1,902,681 1,908,581 3,811,262
Asseb Administration 51,129 50,223 101,352 18,257 18,091 36,348 32,872 32,132 65,004
Addis Ababa 783,208 871,119 1,654,327 783,208 871,119 1,654,327 - - -
&t 23,630,753 23,674,551 47,305,304 2,342,926 - 2,709,275 5,052,201 21,287,827 20,965,276 42,253,103

Wt . ERBIFEER (1988E#Et 1)



#-2 xFFAETORBHUBARBOHR

_ (B . BHEN)

ez 1974775 1975/76 1976/77 1977/718 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/1988
£E . KE 18.7 242 33.9 45.3 60.2 72.3 88.9 135.5 174.5 168.5 3450  530.6 390.4 246.6
&Y - - - - - 40.2 44.4 76.9 118.9 1146 2579 3824 2803 1715
Rk, y8a 1.6 10.4 8.9 17.2 14.7 11.9 18.4 233 18.7 19.8 14.6 7.8 6.2 19.7
AN 99.1 110.5 118.8 124.2 141.3 2450 2875 329.3 360.4 325.7 281.8  220.3 163.3 181.8
MBS 13.7 19.7 45.6 34.1 86.1 94.4 57.9 32.1 36.6 52.7 362 323 62.5 34.7
=3 T 93.0 79.3 65.6 63.0 151.3 113.2 85.5 89.5 136.6 107.2 76.7 879 115.0 110.8
/o 25 - - - - - 81.5 4.0 16.2 29.0 26.3 36.1 447 29.9 72.5
E¥5 18.9 21.7 23.5 50.8 50.6 68.6 40.9 482 38.9 51.6 420 58.5 68.6 50.3
AR, EIRHAI% 5.4 11.2 10.9 12.9 92 - 143 189 26.5 242 15.7 6.2 6.7 10.6 10.8
o LB 17.4 11.3 15.6 11.0 174 35.2 38.5 44.4 35.7 39.0 415 45.6 60.0 75.6
1% ] 152 11.8 11.2 9.7 19.6 22.8 334 25.0 16.9 26.1 11.8 34.9 23.9 29.8
bk 38.1 44.4 70.3 81.7 105.9 57.4 59.8 71.5 55.2 58.6 69.0 79.2 58.5 75.9
2K (115 13.5 21.3 63.6 27.9 6.8 43 6.1 5.6 3.8 7.7 3.5 4.6 26
o ARG - - - - - 5.6 1.5 3.5 5.0 6.6 42 3.7 5.7 4.6
SRS 52.8 37.7 423 48.3 93.6 104.2 100.1 76.9 146.0 162.9 143.4 166.9 156.4 159.6
PR (BRiZeH) 90.0 114.9 90.0 102.0 140.9 2022 2134 227.6 2344 519.8 225.1 274.7 327.7 477.0
BA RN 31.8 36.1 38.0 55.0 82.8 45.0 35.1 43.6 81.8 97.9 56.1 76.7 102.5 81.2
Ef L 68.3 80.7 110.5 1279 184.6 135.8 165.3 259.4 164.8 210.6 179.6  287.1 339.3 369.9
PLTEY - T - - - - - 134 20.1 29.2 19.8 23.2 30.4 45.8 - 88.3
04t 63.9 51.9 99.6 128.7 143.6 103.2 104.8 154.0 168.7 151.1 163.0 194.4 347.5 182.9
KRG E A 43.4 33.8 104.3 120.2 72.1 - 155.2 115.0 21.8 58.5 247.5 40.0 0.2 -
EoE 2 0.0 -23.7 0.1 303  -181.7 0.0 0.2 0.0 -1.5 05 0.1 9.7 -35.8 0.0
MEAZ (CIF) 688.8  689.4 9104 11259 12201 14326 15396 1756.6 17729 21250 20180 22509 2237.0 22746
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(B BHYN)

BH 1974775 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89
e I L 117.5 297.5 4089 5125 541.6 631.7 5243 4803 4959 5904 4663 6648 5243 4392 5108
k| 735 528 486 308 179 248 237 309 288 203 169 126 85 161 204
e 89.1 354 269 119 96 136 284 195 153 2719 156 7.9 98 220 9.8
% 6.8 94 137 0.0 03 166 9.8 70 104 101 93 104 126 164 194
BE 372 427 523 580 107.1 1387 927 983 7713 934 954 1195 1083 133.0 1446
xE 169 314 3.6 1.5 1.5 8.3 9.8 83 163 136 197 182 156 324 323
-9 1% 9.9 6.8 49 1.3 2.0 54 6.3 53 102 5.9 3.9 3.9 5.4 5.1 5.4
R R UER 9.8 7.1 9.4 4.1 2.7 4.8 3.6 5.5 34 5.5 59 60 128 118 9.1
ke 7.2 73 127 4.7 8.8 5.8 88 144 82 16.7 1.0 2.0 1.7 1.1 1.2
b ¥ (3 8.0 1.5 6.8 2.4 0.0 54 282 184 178 119 1.8 0.0 1.6 1.1 1.0
AR 74 127 260 253 282 542 761 522 688 742 613 442 2713 360 287
0ty 620 208 275 17.0 247 410 394 378 580 589 402 338 669 594 796
A 309 135 5.0 1.2 0.5 0.4 04 0.2 0.1 1.3 0.0 0.5 0.0 0.0 0.0
W AARRET 4762 5389 6463 6707 7449 9507 8515 778.1 8105 930.1 7433 9238 7948 7736 862.3
REFRM LA 1003 470 585 435 534 956 1159 902 1269 1344 1075 785 942 954 1083
RERM 3759 4919 5878 6272 691.5 855.1 7356 6879 6836 7957 6358 8453 700.6 678.2 7540
BEUMEES (%) 789% 91.3% 909% 93.5% 92.8% 89.9% 864% 884% 843% 855% 855% 91.5% 88.1% 81.7% 87.4%
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HH 1979/80  1980/81  1981/82  1982/83  1983/84  1984/85  1985/86  1986/87  1987/88  1988/89
2] 639,656 561,043 539,350 671,831 552,680 423,984 481999 563,642 594951 654,450
57 142,642 131210 108,273 137,167 109,024 91,222 96,871 103,322 104,958 118,200
r&E 105,082 107,518 93,551 116,834 81,435 84,218 91,386 99,322 99,528 107,500
INE 53,745 61,323 70,660 91,665 66,602 67,562 77,441 77,532 83,580 89,430
A4 X 152,408 94,825 119,955 160,295 153295 108,780 103,707 171,536 181,945 200,150
VIVH A 164318 141,083 120,650 135,638 120,163 50,722 90,455 96,317 99,325 111,250
Iy b 21,461 20,439 19,718 24,007 19,936 18,735 18,989 11,978 - -
- +FE - 4,645 6,543 6,225 2,225 2,745 3,150 3,635 - -
5% | 100,991 84,803 82,032 96,542 71,126 53,068 46,741 54,078 56,285 61,920
54 48,845 46,933 46,994 60,086 38,865 26,591 23,333 29,347 25,922 -
vy 15,103 11,829 10,137 11,847 11,753 9,233 8,440 7,219 - -
WAITAE 2,553 1,965 1,175 3,668 4,190 2,688 2,334 3,326 - -
RAEYSE 23,782 14,768 16,307 13,301 11,123 8,440 6,926 8,347 - -
U5% 3,044 5,990 5,160 4,209 2,853 1,894 2,587 2,689 - -
PR ZAES 7,567 3,126 2,137 3,376 2,340 4,173 3,089 - - -
KE 97 192 122 55 2 49 32 62 - -
F D1t 8,912 10,206 8,239 12,167 9,853 10,351 10,143 8,448 8,730 9,600
At 749,559 656,052 629,621 780,540 633,659 487,403 538,883 626,168 659,966 725970
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(BAL i~z & —)

HH 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/36 1986/87 1987/88
BH 5,022,780 4,711,820 4,629,430 5,029,190 4,715,590 4,814,680 4,991,630 4,786,310 4,962,100
77 1,513,340 1,361,970 1,331,550 1,399,830 1,317,940 1,345,090 1,296240 1,272,480 1,309,000
KE 909,830 830,930 810,350 908,000 796,310 828,130 926,630 897,990 840,800
INE 486,670 536,300 684,910 714,010 625610 660,220 778,540 661,860 718,400
A4 X 870,780 735480 652,470 819,670 820,890 946,670 865,000 1,012,620 957400
Y IWIH A 1,026,290 979,070 844,260 905,610 913,610 768,060 858,060 762,650 883,800
Iby b 215,870 232,870 226,490 225,150 215,310 229,350 228,250 137,620 -
- +E - 35,200 79,400 56,920 25,920 37,160 38,910 41,090 -
= 847,110 742960 792,750 798,710 761,190 765,750 700,120 602,530 751,400
L4 - 326,550 306,470 348,910 380,570 350,350 326,800 280,190 259,860 -
0 S5 171,330 149,080 138,090 134,660 160,620 179,410 132,000 95,320 -
WAWTAT 18,560 21,040 25,060 43,440 40,550 43,940 45,530 52,610 -
AANEIR 211,100 169,010 174,090 151,210 137,220 135,010 130,740 106,080 -
U6E 42,470 53,340 70,420 55,330 44,660 37,630 44,860 46,480 -
RRFILALD 74,930 37,390 32,290 32,310 27,700 41,470 65,460 40,880 -
y = 2,170 6,630 3,890 1,190 90 1,490 1,340 1,300 -
Z D1t 197,000 223,390 230,380 260,330 256,190 284,150 293,600 212,340 222,100
&t 6,066,890 5,678,170 5,652,560 6,088,230 5,732970 5,864,580 5,985,350 5,601,180 5,935,600
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(AL : %)
HH 1983 1984 1985 1986
AR 48.1 50.8 50.9 51.2
BEIKEE 2.3 2.3 2.2 22
T¥% 2.7 2.5 2.4 2.4
XE. EX 3.7 4.1 5.2 6.4
B%E, K 6.1 6.3 5.3 3.5
85, 8k, #higx 14.8 15.7 14.5 14.7
AR E 9.8 10.7 124 13.0
$R1T. BB, REhE. FoOMMOEE 6.1 6.6 6.7 6.6
FOMHF—E R 2.6 2.6 22 2.4
T (AR 31.6 30.1 30.6 31.9
BEEEUZMoBie 20.3 19.1 18.5 16.9
A&t 100.0 100.0 100.0 100.0
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(AT %)
I

ITEIX RERKX (N7 & =) J=3°7 54 s
BHE] HE HERFE (b>)
DJIBOUTI Ambouli 150 120 210 600
Douda 46 11 61 88
Attar 8 7 32 82
Damerjog 71 11 79 125
/NET 275 149 382 895
ALI-SABIEH Mouloud 13 6 25 85
Ali-Sabieh Ali-Adde 11 6 27 18
INET 24 12 52 103
DIKHIL Dikhil 15 10 25 4
Gobaad 120 87 175 371
Hanle 96 63 120 79
7/hET 231 160 320 454
TADJOURAH Tadjoura 74 49 276 258
OBOCK Obock 30 14 52 105
Bat 634 384 1,082 1,815
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1.

BEH #%

MEAN404E3 A

FRFI404E4 B ~FBFI454E 12
HRFN464E1 A ~BRFIS04E 12 7
BEFIS14E1 A ~BEAN524E 108
MRFIS24E10 A ~BEFIS34E10A
RRFNS34E11 B ~HEANS84E3 A
RRANS84E4 H ~BRFI604E3 A
HRAI604F4 H ~F 14 10H

wMrER—1

RER B ORSHE

HEHFERERETFFREE

BATLE (K) R¥ES

BALE (B) sTEE

AATE (B) # b~y XEEHR (R3-))
BALE (B) FTE#R

BALE (k) REKFR BEZE

BALE (k) H—REKNE RE
AATE (B a2V /N LEuEBEREENER
A FRT7)

FER1E10H ~Fpk24E9A
SERREI0R ~BAE

HALE () REXABRE
HATE (#k) REAFEREHEAE

F BN T R
44 R E fEEHM LM ES
775 VEBIRETE NBT A EM43.7~45.1  EEREPRAKAERRE A
YA VT4 v RN 45.6~45.9 HE KRR R BT
3 ¥ BEEIAKPIRRE N A 45.12~46.7 Bh#i Ak P akET
FAZT=v b N4 F=TRE
b A 46.8~49.6 #EPEY
BREE A R
HA 24 FEEEHE 27 499~50.12  EEFEHEK
F 5 v = R E FS— L 51.1~52.10  #EREHEKETE
G FoS— L 53.1~54.7 HEREHEAK
13 P 3 ZETE
2 A Y I ERBRR AR EA 4 FRYT 549~5412  HEEEHEK
XA
ax ) VI EWRAERREERE AV FFY7 55.7~56.2 #EHEK /B &
F.E £ FEYT 56.6~57.3 HEEHEKEEBIF R
23y 70 LEE AR AR AT 54 57.7~57.12  #EEREHEK
F 5 v = T FI8— )V 58.1~59.3 i
HVT YEBH Y AEZEHE YA S 59.7~60.2 HEFHEK
a2 U BT AV FERYT 60.3~F5%2.12 Fri/ #EBEBEK




2. PEH R

MFI594E3 A U KEBRETFHEE
RRFNS94E4 A ~F 146 A BATE (%) £—REKFE HF
SER14E6H ~BAE BALE (B) BREKFIE KA
F RN ESER
44 Pop-4E PEFHAR HUER
AR FEERERTE 7 FH#159.4~59.8 HERHEK iR AR

S v A EBETE

V7 b ATV ERERTHE

AVHYES ERETHE

7435 L ABEBSHE

AV FRYT 59.8~60.4 KRR B ET

AV ARV T 61.8~624 By #iAPIERE

}?\ }\n"— }l/ .
62.10~63.1 HEBBEK
63.3~63.4 . 3
AV FRYT HERLHE KR
63.7~FBk1.12
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48 :
58:
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108 :
118

12H
13H :
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15H @
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178
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198
2008
218
228
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BER—3

BSEUX b

T 54 ¥ 7 ARRERFE R
1 BARKERE

FRER— Frdr S HERAE

ERE= “EERE
2 BERBHFEEH

&IERI HRELER
3 #5447 (World Bank)

T. James Goering HEHRAER

4 B¥E Ministry of Agriculture)
Animal and Fishery Resources Development Main Department
Getachew Worku Vice Minister
Mesfin Alemu Head

Cooperative Promotion and Agriculture Development Main Department
Sisay Gebre Giorgis Vice Minister

Natural Resources Conservation and Dvelopment Main Department

Berhanu Debele Vice Minister

Kebede Tato Head of Community Forests and Soil Conservation Development
Department

Hailu Sharew Head of State Forest Conservation and Development Department

Rural Infrastructure Development Main Department

Eshetu Muhe Vice Minister

Menker Wolde Kiross Head of Rural Technology Promotion Department
Yilma Bekele Head of Rural Construction Department

Takele kassa Acting head of Irrigation Development Department
Eshette Head of Transportation and Maintenance Section

Planning and Programming Department
Lulseged Asfaw Head

5  IIPEALZEBAR4 (Ministry of Coffee and Tea Development)
Biru Abebe Dr. Vice Minister



10

11

12

[EE 215 F R4 Ministry of State Farm Development)

Yosef Muleta Minister
Zikru G/Egziabher Vice Minister
Tegenu Yifru Head of Project Implementation Department

A EERERAER (Office of National Committee for Central Planning)
Mersie Ijigo Minister

MNFERB A EHR (Office of State Committee of Foreign Economy Relation )
Beniam in charge of Japan

KK IEZ B4 (National Water Resources Commision)
Aragaw Trunch Commissioner

FEIREBAZT (Wtater Resources Development Authority)

Mekuria Tafesse Chief Engincer
Tamene Teferra Head of Planning and Programming
Ejigineh Simie Head of Project Engineer of Lower Awash and Alwero Irrigation Project

I F 4 ¥ 7 kB2 H (Ethiopian Valley Development Studies Authority)
Getachew Kagas Head of Administrative Affairs Department

BEMAREEY — Y X (Agricultural Projects Service)
Kebede Koomsa Manager

7T 4 XHER

HAK{ERE (F£/37)
ARV T4 HEE

K¥FERF (Presidency Office)
Ismael Guedi Hared Secretary

PK-20[E= #3% (PK-20 Project Office)
Djama Miguil Wais Chief of PK-20 Project
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54 ¥ 7 ARREXRMER

1.

HRAEEFEESEELRE (Office of National Committee for Central Planning)

HEEXE ; Mersie Ljio KB

HRAE

@ BEHRACRESYBLTNSY, BEXATRBLUVBEHMOBEIICLNE) L) IR
BLZVWOBHKRTH 5,

) BEERBIVFHABORARINEANLTY A,

© DToOREWEREISBRNE AN,

- BRMEY AR, KRE. BEH

- EBEW R (REE) . I 2o, o-e—- X

@ FEEERIIZRERLETHY, BAEOAERYHRLEINIEE LR,

© BEEAECESDEENSES o0, | WELHTAEET S SATV RV, 4HN%E
ANTVELWEMTH S,

) BB LUREOBMIEE > T E 2w,

@ TFAETHANRENXT vy VHFEECEL SHRERER~NOBHMLEEZ. £DOH
BIIhE AN,

B34 (Ministry of Agriculture)

b A AR 1 R U B S BA R ACER

(Cooperative Promotions and Agricultural Development Main Department)

WA Sisey Gebre Giorgis Bl AE

HRRE S

(@ BEENBBEEIHEANRLV, 0w, 4], EEC, AfDB, IFADIZ &M (Region) HAL
TR CEMETBHA TV S,

® EEO—BELT, 7Y - AUMHBRSRMHBEEARFELIRY LF. 45 ) 7 BAFICE
PEBE L LEL. ANV TERFRIR A - TS BLU T4 —VE)TAREEXRX]
BETHIEL, FORSEEI — 0y SEIITE I B R 72,

© LET7NY - SUMBERM ISR E T BABRFICEE L T 5wz,

HEKERFEFREARE

(Animal and Fishery Resources Development Main Department)

Mak& 5 Getachew Worku Bl AKE . Mesfin Alemu F &

HRAE ;

@ #299FFENY, 208FHNE, +0Ml, WW¥E, RELE, FROFFE2H> TWaHH,
R Vv B ENE, FEAR, MHOREL CHBRLZTIER S RV HERNS




H5bo
(b) BEREROERICBARBATORBEZIIFL T2,
© % FFUNEEICINEARTHE N,
@ BE. BERGLLTEXZ TV HDORBHERIICRT LB,

BARERRE - AEARL

(Natural Resources Conservation and Development Main Department)

M#& ;  Berhanu Debele BIKE. Kebede Tato § . Hailu Sharew R

HXAE

@ FTHERIED TEBEF LR CREALCEEL 2o TH Y, I/, P, AR
THAT CIMELZH L2V EB LA CREIC LS 2 L dHEV RV,

() BIE. BRHORE, HAEEINEANLTY 5,

© SELHFAAFEL I CILENFDHL, ThE JICATR>THLXLH )&V,

@ F72. JICA (LRSS GEATFEROMSBLIUVREDO M-V 72 BBV LIV,

© BERBIBRMTER-SIRTEBY,

D. R EGHFEEREARLR
(Rural Infrastructure Development Main Department)

E#k#& ; EshetuMuhe BIKE. Yilma Bekeke G, Menker Wolde Kiross /G5
Takele Kassa 7} &L H

[HENSESR

(@ MBRIBLERRESE Q00hat T). BIE, BFHKEKER, NMNKAORE, REBE L EOREK
KNEANTRERMBBRAE N EANT S,

® LERCEELT, A THBXZE7NVY - AUNESEMNBIRFERITEICH L, JICA D%
ZATWE,

© Foftic, BREEOMS, BB ML —= v 7B L UENRD 2IICA KHFL T2,

WA ERERE Y — EXER

(Foreign Economic Relations Service Department)

HFX%E ; Beniam HAEYE

EAAE ;

@ ™MIEHSIRLEZTOY 27 FOFHEADD 572D,

EEH— € XER

(Transport and Maintenance Service Department)

HXE, Esheue R

HRAE

@ BAEF300EDEHBEESHLM. ART - N—VORE, BELHEOELEEILLYE
DRIEBHRE L Tk,

O LREREBHEOHISBIARBETHLILh L, ART - =Y OS5 % HABAFORENH
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s T4 o0 B
- BETHR
By h
BEDAAXTOFE

AT E R

(Planning and Programing Department)

W&  Lulseged Asfaw R

[T

@ L F CRXRABELEONT. KEXOREBLURRILET 2 TEREOLEW T H
AL,

b BERGIRTER-SIRT EBY,

EEREHREE

(Ministry of State Farm Development)

MFk#E ;  Yosef Muleta K. Zikru g. Egziabher I KR

HXNE ;

(@) FEERNEAL LA, By, GHEYBLUTRELENTV D,

0 BERTRAS—TS5VBLUTA -V T4 —FABRCTILERNEL, AP SOAY
BRIEIAIE .

© 78z VERILTFLESS %L, BRBRFORBKRVICHfFEN S,

O BERGIBETEH-BIRTEBD,

a—b— K XRESE

(Ministry of Coffee and Tea Development)

H#X®E ;  Biru Abebe BIKE

HARAE

@ T—b—0EMHRBEEERDORHERED 60% % H0, KEEELREY TH 5,

® T—b—EEER, BRBETTONY EE L, BEBHTRE, 4% LIEELTVE
Vi,

© T—b—OUHEEF»OHEEFTE TRV OALL TERFREMEEL TR WD, &
WICEEE A, REOETHOEV,

(@ EECEBNCEL D18ERT, $7-, HEBEPICLI6MTa——HE S22 1Tk oT
WAHY, ERBERBLUETORACIEAFEI» N TV LEWZOLT LRI L TS E
vz v,
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ERKXEFERZZERR

(National Water Resources Commision)

HE :  AragawaTrunch KE

HXRE ;

@ Y7 h - NV—DBRRTRAI—TIUBLUT4—-VEY T4 —RERZF AT IEEH
R/ [ (Ethiopian Valley Development Studies Authority) 35, ¥ 7=, FERIZRET B & URBRIIXE
E B %/ H (Water Resources Development Authority) 251T77% - T\ %,

0 RABERSL LT, 74 L L - FLE(Angelele/Bolhamo)EREE T % JEXRM & LTw

55, FEMBRETIZIN6EILKD Y, BE, BEV - ARRL T,

© 44 (Kesem) EREETEANEBICERINTE Y, FAODEBIICL V19867 4 -V E
VFA—REERD S TWwb, BIE, SRS LURROEERELEL T 5,

@ AFETOIAVHNT A4 VY - F—EATRBAREDO M —= VY VICEGFBEI LTV 22
2D TABRIINKEAYELLIEEL T & izvy,

KREFEFAF AR

(Water Resources Development Authority)

HFAE ;  Mekuria Taffesse /i &

HRAE

(@ 19884, BAKAFEICL ., JICARHH 7u Y 7 b OfE(M4HE#HF (TOR) * ESER LBEX
BRFCEFZ LM T LOBTES om0 TH D T/aY 24 bOTRY — 75 VRED (TOR)
R LB L7ze L2 LAAs, ToEKIC, AL IoMOREIHBICERF L2
FRLWEEbN, hf LRSS 5, ZOLD, BEEOEL /Y 7 b - NL—illit
AR SHETERAEIL UNDP ICEFHSEN, 8T ADTFETSELBICHB SN,

by ZOWMOBETTT z2 bELTE, BRHERSIRLEREVEDLD, 20 Hbo L bE
BEOB, [FFL 57 U4 THBRESHAREE] % & JICA TR > THL VY,

© FkiE~xxs—=7F i, DRINICA 47 % o7, r=7o [E€7 V) 7 M AHSEE
BEtHE] DL ) BABDO DE R o TR LV,

@ BB ABELETOY 27 MIRAEE-SIIRT EB D,

5 5R1T
(World Bank)

Mak& ;  T.James Goering i i
HHXRE , BMTER-SEHR

AAKfEEE

HE , FREAME. B _SHLE

HANE ;

@ BEDEEOERIBIE EENERKEDHR TAHEMNO/NRBERRRREM L 4t L
Tzo F DA, 85 86%EE T KR-2 TRREM (SHAH) | OERE I HEH D EHSFH 15t 5
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© HEIVHAMEOHLANYD -7,

V77 4 HHER
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@

©)

KICHEAT

(President Offiece)

H#AE ;  Ismael Guedi Hared R'H

[T

(@ PK20EEABIAMEFEEZDOSOT, NREABRBEFRTE LYy —L LTHLAL T E&
2\, CDOOBEESY BARDEMICHFELAV, '

® VTFARRBRERROEZVPHEE L L L, FOERINE N T 5, JICA DEH
B RIEANE LD 720,

PK-20EE RIGEBHT

(PK-20 Project Office)

& ; Djama Miguil Wais f7f
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(@ PK-20EEAZYE (W100ha) i3d L&V AREERE LTV E— DRI T19814
WHERENDS, HEEKELE LTV A0ERRS» 2 )V RESENLZ V. T02D, &
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ELTIHERLTYwE Y,

) DY, BFERERONE, et rs— oy BYWEECHH) KT 588%H
AICBEVL72v,

BAKfERE (/1Y)

HWakE, AV 774#HEE

HAAE ;
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INFORMATION FROM THE WORLD BANK
(Ethiopia)

AT ER-5

(1) Relationship of the World Bank with Ethiopia is the longest in Africa (since 1950).

)

The details are as follows :

Item Amount (US$ x 109)
Agriculture 359.3 (18 loans)
Education 226.2

Road Construction 209.5 (9 loans)
Communication 159.1

Energy 115.6

Urban Development 95.2 (3 loans)
Forestry 45.0

Industry 41.0

Drought Assistance 38.8

Health 33.0

Others 20.3

Total 1,343.0

Fifty eight projects with the amount of US$ 1.343 billion have been committed so far.

(3) Of the above amount, US$ 714 million had been spent by the end FY 1989 (July 1,

4)

1988 - June 30, 1989).

(a) Telecommunication

(b) Education

(c) Coffee development

(d) Highway

(e) Expanding of Aseb Port

(f) Health
(g) Livestock

: 6 loans
: 7 loans
: 2 loans
: 1loan
: 1loan
: 1loan
: 4 loans

The World Bank is assisting the Ethiopian Government in wide range of the sectors.



&)

(6)

(7

(8)

©)

The World Bank puts a main emphasis on agriculture.

At present, 15 projects including road construction, education, forestry, small farm

grain production and urban development is going on.

FY 1990 ; 2 projects

Market town development (8 towns excluding Addis Ababa)
Addis Ababa urban development No.2

FY 1991 ; 3 projects

PADEP (Peasant Agricultural Development Program ) :  US$ 70 million
Peasant Coffee Development Project (PCDP) : US$ 60 Million
Export Enterprise Development Project (EEDP) : US$ 70 Million
Encouragement of Private Sector

Promotion of Export

Family Planning : US$ 15 Million
Institutional Development Project (technical assistance) : US$ 15 million

FY 1992 ; 3 projects

(a)

(b)

(©)

Highland Soil and Water Conservation Project HSWCP)

- Ministry of Agriculture has made a contract with APS for the project
preparation

- The Welega or Gojam Region will be selected for this project.

Road Rehabilitation Projects
- Addis Ababa - Aseb Road : US$ 50 million
- Road Sector Project : US$ 200 million

Economic Recovery Project
- Balance payment support
- Provision of foreign exchange to the Government
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DRAFT TERMS OF REFERENCE
FOR
MASTER PLAN STUDY
OF
GENALE-DAWA-WEYIB RIVER BASIN
AGRICULTURAL DEVELOPMENT PROJECT

IN
ETHIOPIA
Project Title : Genale-Dawa-Weyib River Basin Agricultural
Development Project
Executing Agency : Ethiopian Valleys Development Studies Authority,

People's Democratic Republic of Ethiopia
Proposed Source of Assistance : Government of Japan

1. INTRODUCTION

Agriculture is a main stay of the Ethiopian economy. It employs 85 % of the labor
force and contributes 39 % of the GDP and 90 % of exports by value with coffee alone
accounting for 66 %. At present, about 10 % of the total land of 122.2 million hectares is
under cultivation, while 65 % of the total land is considered as agricultural area.

As mentioned in the above, agriculture plays an important role in the country's
economy and its potential is big, but the recurrent famine situation in the country has
necessitated a government policy to resettle people in more fertile areas, and the Genale-
Dawa-Weyib River Basin has been identified as a priority area.

The Genale-Dawa-Weyib River Basin is one of the largest basins in Ethiopia in terms
of land mass. It drains an area of about 168,000 square kilometers in the south eastern part of
the country in Sidamo and Bale Administrative Regions. The three rivers meet at the
Ethiopia-Kenya-Somalia border near Dollo. The mean annual flow passing through this point
has been estimated at about 7 billion cubic meters. To date, the basin remains to be one of the
least developed river basins of the country. Therefore, in the development of this basin, it is



highly desirable to adopt an orderly procedure for the optimum development of the water and

related land and other natural resources.

2. OBJECTIVE OF THE STUDY
The objective of the study is to prepare a master plan with a main emphasis on the
agricultural development in the Genale-Dawa-Weyib Basin in the south eastern part of the

country. The specific objectives of the master plan are:

(1)  To formulate a master plan to figure out agricultural and other development

potentials in the basin, and
2 To identify high priority of agricultural development projects and to prepare
the development strategy in the basin taking into consideration the
Government's development policy.
3. STUDY AREA
The area for the master planning will cover the arable lands of about 200,000 hectares
in the basin as shown in Fig.-1.

4. SCOPE OF THE STUDY

The activities to be undertaken by study team will consist of the following three

phases:
Phase I : Preparation of aerophotos and data collection and analysis,
Phase I1 : Field survey, study and preparation of outline development plan, and
Phaselll : Preparation of overall development plan (master plan).

The study will include the fields of topography, hydro-meteorology, geology, geo-
hydrology, agronomy, agro-industry, livestock, forestry, irrigation and drainage,



transportation, hydro-power, agro-economy, socio-economy, environment and institution,

and will include the activities mentioned below.
Phase I : Preparation of aerophotos and data collection and analysis

(1) Preparation of aerophotos on a scale of 1/20,000 covering 6,000 square kilometers in
and around the arable lands for the use of master planning. This photos will also be
used for the preparation of topographic maps (1/5,000) in the feasibility study stage for
selected priority projects.

(2) Collection of Data and Information

(a) Topographic data including topographic maps, cadastral maps, results of
triangulations and levellings, etc.,

(b) Meteorological data including rainfall, humidity, evaporation, sunshine hours,
wind speeds, etc.,

(c) Hydrological data including water level records, stream flow, flood flow and
water quality,

(d) Geological data including geological maps and data of earthquake and volcanic
activities,

(¢) Socio-economic data including population, gross domestic products, government
budgets especially for development and social services, institutional set-ups,
education, health control, etc.,

(f) Agro-economic data including farming population, farm household, land tenure,
labor forces, marketing, market prices, farmer's financial situations, etc.,

(g) Agricultural data including soil, land capability, land use, crops, cropping pattern
farming practices, crop yields and productions, species and number of livestock,
agro-industry, etc.,

(h) Existing irrigation and drainage areas and facilities, available water sources and
intake of water, etc.,

(i) Electric power data including existing installation capacities, transmission and
distribution systems, number of consumers, demand forecast, development
scheme, etc.,

(j)  Other necessary data and information.
Phase II : Field Survey, Study and Preparation of Outline Development Plan

(1) Field Survey and Investigation



(a)
(b)

©
(d)
e
®
(8)
(h)
@)
()]
(k)
M
(m)
(n)

Topographic survey,
Meteorological and hydrological investigation including installation of

~ meteorological and water level gauging station,

Geological and soil mechanical investigation,
Geo-hydrological investigation,

Soil and land use survey,

Agro-economic survey and institutional survey,
Forestry survey,

Agricultural survey,

Flood influence survey,

Irrigation and drainage survey,

Hydro-power survey,

Road network and transportation survey,
Construction material and cost survey,
Environmental and watershed management survey,

(2) Preparation of outline development plan

(a)
(b)
©
(d)
©)

4y
(8)
(h)
(@
()]

Phase III

(@)

(b)
©
(d)

Study on optimum utilization of available land and water resources,

Land reclamation plan,

Flood mitigation plan,

Agricultural development plan,

Forestry development plan including the examination of possibility of watershed
management and soil conservation,

Irrigation and drainage plan,

Dam and hydro-power development plan,

Transportation development plan,

Environmental study and watershed management plan,

Preparation of planning criteria for priority list of individual projects.

: Preparation of Overall Development Plan

Revision and amendment to the outline development plan as necessary based on
the detailed analysis of field survey results,

Identification of various development projects,

Study on technical and economic priority order to individual projects,
Preparation of Master Plan Report.

A-16



5. EXPERTS REQUIRED FOR THE STUDY

The following engineers or experts will be required for the study.

(a) Team Leader

(b) Irrigation Planning Engineer
(c) Drainage Planning Engineer
(d) Dam Planning Engineer

(¢) Agronomist

(f) Agro-Economist

(g) Socio-Economist

(h) Pedologist

(i) Hydrologist

() Geologist

(k) Soil Mechanical Engineer
() Forestry Expert

(m) Transportation Expert

(n) Construction Plan Expert
(0) Topo-Survey Expert

(p) Environmental Expert

(@) Project Economist

6. SCHEDULE OF STUDY

The study will be conducted in accordance with the work schedule shown in
Attachment-1.
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WA ER-T

TENTATIVE TERMS OF REFERENCE

FOR
MASTER PLANNING AND FEASIBILITY STUDY

ON

INTEGRATED RURAL DEVELOPMENT
IN

ARSI AND BALE REGIONS
IN
ETHIOPIA

Project Title : Integrated Rural Development Project in Arsi and Bale
Regions

Executing Agency : Ministry of Agriculture

Proposed Source of Assistance : Government of Japan

1. INTRODUCTION

Agriculture is the single largest contributor to GDP in years of normal rainfall. It
provides some 90% of exports and engages 84 % of the working population. Although
Ethiopia is characterized by climatic and ecological diversity, which allows a wide range of
crops to be grown, only some 10 % of the total land, 122.2 million hectares, is cultivated and
some 50 % is permanent pasture.

Ethiopia's annual output of cereals increased from 6.3 million tons in 1983/84 to0 7.3
million tons in 1988/89. Despite this, production of the main staple crops, notably teff and
barley, was inadequate, leading to localized shortages, while overall output failed to keep up
with targets. For the less increase rate of production, a number of reasons have been given,
including decline of soil fertility, lack of irrigation facilities and access roads, less activities of
research and seed multiplication and inadequate marketing facilities and extension services.
The Government, recognizing these constraints, launched the integrated rural development
project (IRDP) in Arsi and Bale regions. ‘

The project area spreads over the Arsi region and the northern portion of Bale region,
58,000 square kilometers in total. With reference to the rainfall pattern, one or two cultivation



seasons, according to the zones, can be identified; main season from May to January and

other season from February to July.

Most of regional administrative head offices are located in Asella; the capital of the
Arsi region and the main marketing center in the region. The town is connected to Addig
Abeba by a 175-km long asphalt-paved road. Goba, the capital of the Bale region, is
connected to Asella by a gravelled road of approximately 190 km. The road network in the
Arsi region is more developed than the Bale region, but it is still subject to degradation

particularly during the rainy season.

The population is estimated at 2,500,000 forming 500,000 households and about 8 %

of the population live in urban area.

Cultivated area covers about 35 % of the Arsi region and only 4 % of the Bale region,
while grazing land accounts for about 40 % of the whole area. Shrub savanna covers almost

half of the Bale region.

In the regions, various crops are cultivated: cereals account for about 80 % of the
crops grown, legumes for 10 % and oil plants for 5 %, but their yields are very low; 1.04 t/ha
of wheat, 1.13 t/ha of barley, 0.57 t/ha of teff, 1.50 t/ha of maize, 0.70 t/ha of legumes and
0.55 t/ha of oil plants, due to (i) climate adversities, such as drought, frosts and early rains,
which limit production during the growth cycle and in the harvesting phase, (ii) diffusion of
monoculture of winter cereal, (ii1) lack of crop rotation, (iv) declining practice of leaving land
fallow and (v) less development of seed multiplication and marketing systems.

The Project was once studied by the Ethio-Italian Development Cooperation as
Country Programme in 1988-1989 and the studied results were compiled in the project
document on "Rural Development Project in Arsi and Bale Regions" in 1989. The main
components proposed by the Cooperation as the first phase of the development are: '

(1) Seed multiplication and marketing component,
(2) Small scale irrigation component,

(3) Infrastructure component, and

(4) Pilot agricultural development scheme.

In the national development guidelines, the development of the project is highly

ranked and its implementation is urged by the Government.



2. OBJECTIVE OF THE STUDY

The objective of the study is to prepare a well-established integrated rural development
programme through the review of previous study and additional field survey. The specific
objectives of the study are as mentioned below.
(1)  To formulate an integrated rural development programme in the Arsi region and the
northern part of the Bale region,
(2)  To identify high priority areas of around 5,000 ha for integrated rural development
and to make the feasibility study for the identified areas, and
3. STUDY AREA

The study area is scattered over 58,000 square kilometers located in the Arsi region
and the northern portion of the Bale region as shown in Fig. 1.
4. SCOPE OF STUDY
4.1 General

The activities to be undertaken by study team will consist of the following two phases:

Phase-1 Preparation of master plan for establishing the comprehensive integrated rural

development programme.

Phase-II Feasibility study for the priority areas of about 5,000 ha identified for the
integrated rural development.

4.2 Detailed Scope of Study
The detailed scope of the study for each phase is described below:

Phase-1 Preparation of master plan for establishing the comprehensive integrated rural
development programme



(1

()

3)

Field reconnaissance

(a)
(b)
©

Field reconnaissance in existing irrigation projects,
Field reconnaissance along existing road networks, and
Field reconnaissance for the collection of information for domestic water supply

system, electric supply system and other infrastructures.

Data collection and analysis

(a)

(b)

©

(d)

(e)

®

(2

(h)

(@)

)

(k)

Topographic data including topographic maps, cadastral maps, results of
triangulations and levellings, etc.,

Meteorological data including rainfall, humidity, evaporation, sunshine hours,
wind speeds, etc.,

Hydrological data including water level records, stream flow, flood flow and
water quality,

Geological data including geological maps and earthquake and volcanic
activities,

Socio-economic data including population, gross domestic products,
government budgets especially for development and social services, institutional
set-ups, education, health control, etc.,

Agro-economic data including farming population, farm households, land
tenure, labor forces, marketing, market prices, population, farm households,
land tenure, labor forces, marketing, market prices, farmer's financial situations,
etc.,

Agricultural data including soil, land capability, land use, crops, cropping
patterns, farming practices, crop yields and productions, species and number of
livestock, agro-industry, etc,

Deforestation conditions and afforestation programme,

Existing irrigation and drainage areas and facilities, available water sources and
intake of water,etc.,

Existing infrastructures such as road network, domestic water supplies, electric
supplies, etc., and :

Other necessary data and information.

Preparation of integrated rural development programme

(@)

Identification of land resources potential for agricultural development and

assessment of land suitability for irrigation development,



(b)

©

(d)

(e)

®
(g

(h)

)

Phase-I1

(D

Identification of all water resources potential and study on the possibilities of
their efficient exploitation,

Formulation of agricultural development plan and identification of priority areas
for the agricultural development,

Assessment of feasibility of setting up industries related to agricultural
development,

Identification of the areas of concern in terms of deforestation and soil erosion
and assessment and evaluation of establishing afforestation projects,

Study on possibilities of fish culture in the existing lake system,

Assessment of livestock potential in the regions and evaluation the feasibility of
conducting a livestock fattening program using irrigated pasture,

Study on the necessity of improvement of present infrastructures such as roads,
village water supply and electric supply,

Evaluation of the roles of different existing institutions and assessment of the
need for the creation or modification of institutional infrastructures required to
implement the project, and

Assessment of current public and environmental health situation in the study area
and evaluation of the impact of the proposed developments on the ecosystem.

Feasibility study for the priority areas identified for the first phase of the

integrated rural development

Additional data collection and field survey

(a)

(b)
(©)
(d)
(e)
4]

(&
(h)
@
G
(k)

Field reconnaissance and additional data collection for topography, meteo-
hydrology, geology, soil, socio-economy, agro-economy, agronomy, irrigation
and drainage,

Aerial photo mapping in the identified areas,

Topographic survey,

Inventory survey on existing irrigation facilities, roads and other infrastructures,
Regional socio-economic survey,

Hydrological survey including establishment of hydrological observation
stations, '
Geological survey at major structure sites,

Soil mechanical survey,

soil and land use survey,

Agro-economic and agricultural survey,

Irrigation and drainage survey,



@)

®

Survey on construction materials and their market prices,

(m) Agricultural market survey, and

(n) Survey on institutional set-ups.

Feasibility study

(@) Agricultural and agro-economic studies including agro-industries,

(b) Irrigation and drainage plan and preliminary design,

(c) Road network plan and preliminary design,

(d) Plan of domestic water supply system and preliminary design,

(e) Plan of rural electrification plan and preliminary design,

()  Study on livestock fattening program using irrigated pasture and assessment of
its productivity,

(g) Study on afforestation program in the deforested and eroded areas,

(h) Preparation of proposal on improvement of present institutional set-ups, if
necessary,

(i) Estimate of project benefits,

()  Estimate of project investment costs,

(k) Economic and financial evaluation of the project,

() Formulation of development scenarios, and

(m) Preparation of implementation and operation programme of pilot schemes in the

priority areas.

EXPERTS REQUIRED FOR THE STUDY

The following engineers or experts will be required for the study:

(a)
(b)
(©)
(d)
(e)
69)
(&
(h)

)

Team Leader

Irrigation and Drainage Planning Engineer
Agronomist

Agro-Economist

Socio-Economist

Project Economist

Livestock Expert

Pedologist

Hydrologist

Geologist



(k) Soil Mechanical Engineer

(1) Forestry Expert

(m) Transportation Expert

(n) Domestic Water Supply Expert
(o) Electrical Engineer

(p) Environmental Expert

(@) Construction Planning Engineer
(r) Topo-Survey Expert

6. SCHEDULE OF STUDY

The study will be conducted in accordance with the work schedule shown in
Attachment-1.
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LIST OF PRIORITY PROJECTS BY RESPECTIVE MINISTRIES,

AUTHORITIES AND MAIN DEPARTMENTS
(Ethiopia)

A. Ministry of Agriculture

A-1 Cooperative Promotions and Agricultural Development Main Department

A-3

(1) Rural Development Project in Arsi and Bale Regions *1
(2) Plant Protection Project *-2

WA EF-8

Note: *-1; Master Plan and feasibility study were carried out by Italian Govenment in

October, 1989
*.2: Studied by FAO/UNDP

Animal and Fishery Resources Development Main Department

(1) Tsetse Control Project *-1
(2) Sheep Production Project *-!
(3) Livestock Marketing Development Project *-1
(4) Study on Apiculture *-1
(5) Study on Holstein Breeding Center in Central Highlands
(6) Study on Cross Breading in Rift Valley
(7) Study on Bako Multiplication Station
(8) Study on Jersey Multiplication Station
(9) Tick Control Project
(10) Dairy Processing and Production Project
(11) Poultry Production Project at
- Kan Bolcha
- Bedele Andassa
- Awasa

Note: *.1; Studied by AACM (Australian Consultant)

Natural Resources Conservation and Development Main Department



A-3-1 Community Forests and Soil Conservation Development Department

(1) Upper Negesso River Catchment Integrated Agricultural Development
Project *-1

(2) Gilgel Gebe Catchment Integrated Agricultural Development Project *-1

(3) Anger Gutin Settlement Afforestation and Rural Infrastructure Development
Project *-1

(4) South-East Gonder Region Integrated Agricultural Development Project™*-1

(5) Wama Valley Integrated Agricultural Development Project *-1

(6) Other 10 Projects

A-3-2 State Forest Conservation and Development Department
(1) Forestry Development Project in Wellega Region

Note: *.1; Project preparation report was prepared by ULG Consulta nts Ltd. (UK) in
1989

A-4 Rural Infrastructure Development Main Department
(1)  Arsi and Bale Peasant Agricultural Development Program™-1

Note: *1; The Italian Government made master plan and feasibility study but
suspended its implementation, because the budget for implementation was

transferred to East Europe for economic assistance.

A-5 Foreign Economic Relations Service Department

(1) Awasa Agro-Industry Project *-1
(2) Four Meat Factories Project at *-1
- Mondo Genet
Melke Sedi
- Debre Zedi
Dini Dawa
(3) Bale Region Ranch*-1
(4) Cross Bread Dairy Cattle Project in*-1



- Keffa Region
- Gojam Region
(5) Nera Aera Conversion Project *-2

Note: *-1; These projects may be funded by Italian Government under the Ministry of
State Farms Development

*.2; Conversion from cotton to fruits and vegetables.

A-6 Planning and Programing Department

(1) Workshop Rehabilitation and Maintenance *-1

(2) Plant Protection with Chemical Provision *-2

(3) Highland Soil and Water Conservation Project *-3
(4) Arsi and Bale Peasant Agricultural Project *4

Note: *-1; Project proposal on reorganization of motor vehicle maint enance
facilities, rehabilitation of unserviceable vehicles and vehic le management

program is available.

*.2; The project includes the establishment of zonal laborator ies for plant
protection (FAO/UNDP funding)
*.3; 1. - The project is being identified by World Bank
2. The project covers Bure and Upper Gillgel Abaye and other 7
catchments.
3. The project works consist of soil conservation and constr uction

of dams, roads and irrigation facilities.

*4; Alrecady mentioned in A-4

B. Ministry of State Farm Development

(1) Cotton Project
(a) Brate Abaya Expansion and Rehabilitation Project *-1
(b) Sile Expansion and Rehabilitation Project *-2
(c) Aboba Aweru Cotton Project *-
(d) Dabana Agricultural Development Project *4
(e) Abeyu Cotton Project *-4
(f) Lower Awash Plains Irrigation Project *-3



(g) Gode Agro-Industrial Project *-6
(2) Jigiga Livestock and Agro-Industries Project (23,000 ha)
(3) Poultry Feed Industries Project
(4) Horticulture Project
(5) Meki & Zway Agro-Industrial Project
(6) Nera Aera Conversion Project *-7

Note:

*.1;

*.0

*_3:
*.4:
*.5.

*_6:
*.7.

Feasibility study has been finished.

Technical study has been finished but economic and financi al studies have
not yet been made.

No.1 priority project

Integrated Agro-Industry Project

Studies were carried out by SOGREA in 1961 - 1964 and Sir Alexander
Gibb and Partner in 1975 and appraised by USSR experts in 1978.
Feasibility study has been finished.

Already mentioned in A-5.

C. Water Resources Development Authority

(1) Large Scale Projects

(a)
(b)
(©)
(a)
(@)

(b)
©

Note:

Kesem Irrigation Project *-1

Lower Awash PLains Irrigation Project *-2

Ribb and Gumara Irrigation Project *-3

(2) Medium Scale Projects

Daramalo Irrigation Project (b) Bale Gadula Irrigation Project
(3) Institution Building *-4

Preparation of Study and Design Documents for Doramalo Irrigati on

Project

Strengthening of WRDA Laboratory Services
Strengthening of WRDA Design Department

Feasibility study has been finished but need updating.

Already mentioned in A-4

This project was identified by USA in 1964 and studied by North Korea in
1980.

Request was once made to the Government of Japan.



D. Ethiopian Valleys Development Studies Authority

(1) Omo-Ghibe Basin Development Master Plan Study Project
(2) Genale-Dawa-Weyib Basin Development Master Plan Study Project
(3) Groundwater Survey Project of Fafan Basin

E. Ethiopian Electric Light and Power Authority

(1) Neri Hydroelectric Project (25 MW, 109 GWH)

(2) Gojeb Hydroelectric Project (1,150 GWH)

(3) Fettam Hydroelectric Project (585 MW, 2,565 GWH)

(4) Temcha Jedeb Hydroelectric Project (700 MW, 3,070 GWH)
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REQUEST FOR GRANT AID

Project Title . Rehabilitation and Upgrading of PK-20 Pilot Farm
Requesting Agency : Office of The Presidency
Proposed Sources of Assistance . The Government of Japan

1. BACKGROUND OF THE PROJECT

Dijibouti is largely occupied by volcanic desert and the land is some of the least
productive in Africa. Because of the Country's aridity, agricultural production is limited and
dependent upon the availability of water for irrigation. It is estimated that about 6,000 ha,
less than 0.3 % of the total land of 23,000 sq.km, can only be used for agricultural purpose

even when irrigation is possible.

Several pilot market gardens and plots have now been established by public and
private sectors. By 1989, about 600 ha of lands had been cultivated and produced 1,800 tons
of agricultural products including 1,100 tons of tomato, 100 tons of melon, 80 tons of onion,
70 tons of water melon and 450 tons of miscellaneous crops. Even after development to this
extent, the agricultural sector is still not significant in the national economy. According to the
National Directorate of Statistics, the agricultural sector accounted for 2.2 % of GDP, while
the service sector accounted for 68.6 %, industrial sector for 12.3 % and taxes and duties for
16.9 %. The country imports all cereals, amounting to DF 7.5 billion, which is equivalent to
19.1 % of total import amount of the country.

The Government of Djibouti, recognizing the above-mentioned depression in the
agricultural sector, put the emphasis on the agricultural development in the limited irrigable
area of 6,000 ha to its full potential. As the first activity for the development, the Government
intends to conduct the applied agricultural researches and training of selected parsons who
will be the key persons for the future agricultural development after being trained. For this
purpose, the Government has a plan to use the existing PK-20 Pilot Farm which was
established at the will of the current President of Djibouti in 1981 to introduce the modern
farming technics to the country. Before use of this pilot farm as the research and training

center, however, some rehabilitation and upgrading are needed.



2. THE PROJECT AREA
2.1 Natural Conditions
(1) Location and Topography

The existing PK-20 Pilot Farm having 140 ha in gross (100 ha in net) is located 16-
km southwest of Djibouti City (Fig.1). The National Highway No.I links the pilot farm to
Djibouti City. The pilot farm area is held by the National Highway No.1 in the north and by a
wadi in the south. The general topography of the area is mainly characterized by a flat plain
sloping down to the south at an average slope of 1/200. The elevation of the area is in the
order of 145 m above mean sea water level. The 1/100,000-scale map with a contour interval
of 25 m and 1/11,000-scale aerial photograph cover the total area of the pilot farm.

(2) Climate

The area is influenced by semi-arid climate. There are two seasons; a hot summer
from May to October and a relatively cool season from November to April. According to the
meteorological data collected in the pilot farm area for the period from February 1988 to May
1990, average annual rainfall in the area is about 340 mm, of which about 90 % falls during
the cool season. The fluctuation of mean temperature in a year is rather big; 24°C in
December to 40°C with occasional readings of 45°C in July.

(3) Soils

The soils in the area basically consist of clayey silt or silty clay. Basaltic boulders of
various sizes are densely scattered over the area. The soil depth ranges from 1 meter to 3
meters. The soils have average potash content and low phosphorus content.

(4) Water Resource

The water resource available in the area is only groundwater. Accordingto the data
collected through the drilling work of 8 tubewells existing in the area, the aquifer is generally
found 90 - 100 meter below the ground surface and its thickness varies from 20 meters to 30
meters. The yields of the existing wells are 12 - 15 lit/sec for the well with a diameter of 8".
The content of salt is about 1 g/lit on an average.



2.2 Existing Facilities of the Station

Following major facilities and equipment have been provided in the pilot farm:

(1) Farm land
(a) Pilot farm
(b) Research station
(c) Nurseries
(d) Hay yard

(2) Irrigation facilities

(a) Deep tubewell (140 m - 170 m deep)

(b) Farm Ponds
(c) Pivot machines
(d) Sprinkler set
(e) Reservoir Tank

(3) Buildings

(a) Office (4 rooms)

(b) Training center
Lecture room, laboratory, etc
Dormitory

(c) Repair shop

(d) Cattleshed

(e) Sheepshed

(f) Store and others

(4) Machinery
(a) Vehicles
(b) Bus
(c) Water Tanker
(d) Tractor
(e) Power Tiller

2.3 Present Agricultural Activities

(1) Irrigation
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Eight tubewells have been drilled so far, but only four wells (No.7 through No.10)
are in operational condition and other four (No.1, No.3, No.11 and No.13) can not be used,
because tubewell pumps with pipes fell down and closed wells in case of No.1 and No.3
wells and yields are low in case of No.11 and No.13 wells. The other operational problem
for irrigation is that due to high temperature of ground water of 60°C in the well, and salt
content of 1 g/lit in the water, existing irrigation system, tubewell pumps in particular, has
been damaged frequently. At present, only one pump (No.8 well) of total eight is in
operational condition and lifts water of 12 lit/sec. For tubewell pump operation, electricity
can be obtained from 20 kV-transmission line running along National Highway No.1.

Two pipe lines; No.1 with 25" diameter and No.2 with 20" diameter, have been
installed from the existing eight tubewells to the main farm ponds, but No.2 main pipe with a
length of 900 m functions for delivery of water from No.8 well to the main farm ponds
located in the western corner of the pilot farm area. The pumped water is stored in the second
farm pond for cooling and afterward delivered to the field through two pipeline systems: one
for the five Pivot machines which cover 90 ha in total, and another for other miscellaneous
lands of 10 ha. At present, only one Pivot machine is under operation due to shortage of

water supply from the tubewell (Fig-2).
) Crop Cultivation Tests

In the past, many kinds of crops such as potato, sunflower, colza, maize, millet,
sugar cane, sesame, various graminaceous and leguminous fodder crops and various fruit
trees such as papaya, citrus, mango and guava were introduced and tested in this pilot farm.

At present, however, the crops and trees are mainly limited to the followings:

(a) Graminaceous foddercropsin : 15ha
(b) Jojoba in : 10ha
(c) Leguminous fodder crops in : 3ha
(d) Citrusin : lha

(e) Market garden products such as
tomato, cabbage, cauliflower,
eggplant, pimento, red pepper,
gumbo, water melon, etc. : lha

The above cultivation tests have been just started and their tested results are being

compiled and examined at present.
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3 Livestock Breeding

Livestock breeding has been started since 1985 in this pilot farm and about 120 heads
of cattle and 160 heads of sheep are being fed at present. These animals are fed with fodder
produced in this farm, eventually supplemented with bran or complete food bought at local

markets.

(4)  Present Organization and Staffing

This pilot farm is being operated directly under the control of the Presidency and its
budget is included in the Presidency's budget. The Project manager is supported by four
departments; Civil Engineering Department, Garage, Maintenance Department, Agricultural
Department and General Service Department. Under Agricultural Department, there are three
sections; Section A, B and C as shown in Fig. 3. The number of total staff is 52 persons

including the fields workers.



3.

3.1

THE PROJECT
Purpose and Significance of the Project

Agriculture in Djibouti is severely constrained by shortages of both land and water and

its sector has not been significant in the national economy. Under such background, the

agricultural technics and activities lag behind as compared with other sectors. The
Government, recognizing this fact, intends to conduct the applied agricultural researches, pilot
farming and training of the selected persons who will act as the key persons instruction for the
agricultural development of agriculture in the country. In this program, the main purpose and
significance of the pilot farm are described below.

3.2

)

(a)

(b)

©)

(d)

(e)
®

(&)

Selection of crops and fruit trees suitable to the climatic and soil conditions in the
farm,

Plant protection tests against diseases, insects, pest and weeds including varietal
residence, cultural control, pesticide and herbicide trial,

Irrigation tests including the measurement of water demands and trial of
irrigation rotation for various crops and fruit trees,

Demonstration and pilot farming for future extension of agriculture to other
irrigable areas in the country,

Livestock breeding trial by feeding the fodder to be cultivated in the pilot farm,
Laboratory tests to check annual changes of the chemical properties of water
and soils in the pilot farm,

Training of the selected persons on soil chemical, irrigation technics, farming
technics, farm machinery and farm management.

Rehabilitation and Upgrading Works

General

In order to facilitate the existing PK-20 Pilot Farm with full functions required for the

agricultural researches, pilot farming and training to the selected persons, the farm will be

rehabilitated and upgraded to a large extent, because some facilities are heavily damaged and

some facilities are not well-equipped. For the rehabilitation and upgrading of the farm, the

following works are required.

)

Construction of Tubewells



Four existing tubewell can be used, while six in total will be required for satisfactory
irrigation of the farm. Therefore, two tubewells will be drilled near existing No.1 and No.3
wells. The total depth of the well will be about 150 m and the diameter of the well will be 8"
Control houses will be constructed for all six tubewells.

(3)  Installation of Tubewell Pumps

Only one tubewell pump is now working at No.8 tubewell and other tubewells are not
equipped with pumps. Six sets of pumps with control panels will be procured counting one
spare set. All the pumps will have a discharge capacity of 12 lit/sec and will be equipped with
30-KW motors. Distribution line from 20 kV-transmission line running along National
Highway to the each tubewell pump will be provided by the Government of Djibouti.

(4)  Repair of Water Cooling System

A cooling system for irrigation water has been installed between the main farm pond
and the second farm pond. Since the pressure pump installed on this system has been
removed and the system has never been used for long time, a motor-driven pressure pump
(25 KW) will be installed and the system will be cleaned before use. A pump house will

newly be constructed.
(5) Repair of Pivot Machines

There exist five pivot machines, of which one is being used, but other ones have
never been used. For all the unused ones, some minor repairing work, particularly on the
traveling wheels, will be required before use.
(6) Construction of Drip Irrigation System

At present, the Jojoba-cultivated fields of 10 ha are being irrigated manually by using
vinyl pipes led from nearby water taps. A drip irrigation system will newly be constructed
under the project. A pressure pump for the system, 7.5-kW motor-driven pump, will be

installed at the reservoir tank.

(7)  Installation of Pressure Pumps for Irrigation System



Four sets of motor-driven pressure pumps have been installed on the second farm
pond for the operation of the pivot machines, but three pumps of four have been damaged and
only one is under operation. All these pumps will be replaced by two sets of 37-kW motor
driven pumps for the conveyance or water to the Pivot machines and the reservoir tank for the

drip irrigation system.
8 Land Preparation

About 40% of the farm lands are of micro-relief topography and covered by basaltic
boulders. For the efficient farming practices in the fields, therefore, the lands will be levelled
and the boulders will be removed from the field.

€)) Pavement of Main Farm Road

A main farm road runs from the entrance of the PK-20 Pilot Farm to the No.4
tubewell, about 3 km. This earth road will be paved with asphalt for the a width of 5 m.

(10)  Procurement of Vehicles and Farm Machinery

The following vehicles and farm machinery will be procured for an efficient and
effective farm operation:

(a) Vehicles : 3 Nos.
(b) Hay baler : 1 No.
(c) Milk dairy set : 1 set
(d) Plastic sheets for shading : 2,000 sq.m
(e) Spare parts for existing machinery L.S.
() Work shop equipment and tools : L.S.

(11)  Procurement of Audio-Visual Set and Laboratory Apparatus
An audio-visual set will be procured for the use of training. In addition, the

laboratory apparatus suitable for the water quality and soil chemical tests will be procurcd and
installed in the laboratory room attached to the training center building.

3.3  Reinforcement of Present Organization and Staffing



The present organization and staffing of the PK-20 Pilot Farm seem to be weak and
need to be reinforced to cope with the future requirement for operation and management of the
farm. For the reinforcement, a new department in charge of training will be established
under the Project Manager. The existing Civil Engineering Department and Garage and
Maintenance Department will be combined into Engineering Department,which will be
supported by Design & Construction Section, Operation Section and Maintenance Section. In
addition to the above modification, the existing Agriculture Department will be supported by
Pilot & Demonstration Farm Section, Agricultural Research Section and Livestock Section as

the section in the new organization (Fig. 4).

3.4 Project Cost Estimate

The Project cost estimate is made mainly based on the current price Ievel in Japan and
the exchange rates of US$ 1 = DF 177 = J.Y 150. The total project cost thus estimated
amounts to US$ 2.49 million equivalent as shown in the following breakdown.

Work Items Amount
(US$1,000)

(1)  Construction of tubewell : 130
(2)  Installation of tubewell pumps 720
(4)  Repair of water cooling system 50
(5)  Repair of pivot machines 30
(6) Construction of drip irrigation system 520
(7)  Installation of pressure pumps for

irrigation system 110
(8)  Land preparation 50
(9)  Pavement of main farm road 200
(10) Procurement of vehicles and farm machinery 160
(11) Procurement of audio-visual set and

laboratory apparatus 180
Sub-total 2,150
(12) Engineering cost 220
(13) Contingency 120
TOTAL 2,490




4. SCOPE OF REQUIRED ASSISTANCE

For the implementation of the project, it is hoped that the Government of Japan will

provide the Government of Djibouti with the following grant aids:

(D

2)

©)

To finance the project by allocating the required total amount of US$ 2,490,000
to Djibouti.

(The cost of land acquisition for the implementation and the project
administration cost will be funded by the Government of Djibouti).

To extend a technical and advisory assistance in all the fields of survey, design
and supervision of construction work and procurement.

To assign several Japanese experts for 5 years for the assistance and guidance to
the Government of Djibouti in operation and management of the farm after
implementation.
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Fig. 3 PRESENT PROJECT ORGANIZATION
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Fig4 PROPOSED PROJECT ORGANIZATION
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