PV XA ZZ a2 HHE
F V¥ ZHHE

TASII b DA CF 1 L TREREE

ML AZR & HNE HT 7 LKERIEE - KEENESHE
¥ ZLHE ELar VR IREMEERY - 5582 X 7 LBREE
RFEKBHEEWEEE D X7 LEFFE
Fri10%E88

HEEAN BAREREIGHILECVEBE



TANE

AEEIZ, HEEANBWNRERBEI LY Y UBEPRE LFHERS, PV AR5 VERD
FUFRY VENTERLZE TS 272 b 774071 v FRAERREIZESOWTERSNZLDTH B,

AEFIIHALEHRASH ERFEDS 50 BEX*HELTUTORBTHERINL TV,

BEH &% M/ R¥ELAES HALE ()
R {EEZ REHY BALE ()

AT TFERIOETHINEAS8HA5H FTO26HBER L. ERIUE R UHFERAFREMREE L Off%x
ERiT AL EHIZ, BERELERLA. 2B, ATEBIEEGIDTIIRTLEBITH S,

LMV AZRA % U H
a) W77 LKEHER - KERLERTE
ILE¥ELFRY LHE
by ¥iay sREREYEERER - FUED X T L EHEHE

|

REKZFEFHRER D A7 LILTCEHE

C)

INOCDRBEOREEREIALIIRL TS, 72, #AEHAOHAELRE, HREY AL, ABEERY

AEFREEIZAFIAEER 1 ~4IIRTEBYTH 5B,

RAEFIIRAEERIE L, SEBEAREREEFICBARAREEOS 4 IZEReHHN 2K, FIiFICER
TEITTAIENTE CROBRERBICRERIRBOBEERTIRETH S,

19984E8 A
Ta s b 77407 v IRERER

BH &L



FROE

FVY ARy EFIE
¥ )UF X HFE
Oz b T A YTA Y TREREE

BX

LMV AZAY VB

1.1
1.2
1.3
1.4

2.1
2.2
23

ILFLFASY EE

1.1
1.2
1.3
1.4

2.1
2.2
2.3

3.1
3.2
33

HREH 1
HREH 2
TREH 3

n
1. —iRERVREDHER I-1
+ i & ABSEIR I-1
ERAEE 1-2
RBERN 1-3
BEDRHA I-4

2. hT 7 LKEEHEE - KEHUEEE I-5
HHEOEE I-5

EHE DOBEE I-6
BRAEFTR I-7

1. —BBERVREDER o-1
+ih & ABER m-1
EREE o-1
BERR o-2
BEDRE Im-3

2. EvabsEIREMEERE - BT AT LER 0-4
SEOE R o-4
FTEOBME o-5
WREPR -7

3. BEARHEHEHRERY AT LANFEHE m-10
SFEOEER I-10

FHE OB E o-10
AEHORR o-12

Hh 57 LK - KEHWERE A-1
Yoy 7 BLREWERERE - flY A7 LEHEE A-20
B¥XKBRELABRERY A7 LILFTEH A-33

RMIEH 1
RMTEH 2
WMTEH 3
TR 4

AERRETER
m&E) A
BHRAEERE
EEENRiL: b



. NILIXZX2 8B

a) h' 5 7 LK « KERRESE



LML A=A LE
1. ~BEBESLIURENDEE
1.1 L s ABEE

PV AZZAS 3 RT7 IV T7TORBIMEL, LA FTAY | ARBILIUVBRIETVANFRY |
MM, 72, REARBTI7AZAY P LEBEEELTVWL2RERTH S, EL 0K HEEI3488,100
mﬂf\%ﬁ%lJmkm‘@%%6wkmmmﬁofwéoﬁim%mu@ﬁ(¢%ﬂ%&+ﬁ7>7%@
Be #77 LEE) ICEDIL, TEIZIRMY IR, FICIRAACESD Y, BISIET LY TREH
MAILTV 5%,

PV 7A=Y ORGEIIHBIN LHERET, BARKLEEPT 2, ERTHRAER. BROK
T T250mmEL T TH ), —EBOMILTIZI00- 110 mmiZBELV, BIEBTIOTEHEL, K& TS0
CILETHI Db —H, ZAIFHOTICETTFNS, £/, REEOANE L, BEHT L abnN—F
T EMTFYTISORLERTH 5,

TLAT)THEIE ML A=A 2B AREEKETH S, EKEE28Fkm2 2 FTH745Y) 7
it BRI -LVEE, e A= VIIRBI T > L+ YV IURBFIZFOBEEL., TIH=R Y o~
ERNTIVI AR D RFo BT ARER Y v EORBERVERIL, 7ILBIZRILAATVS,
VEBRIZZOWMIBWIATO I KBEERRAE IS L 2 2 B0OKERIZT 5 ViBE~DOFHEDKA KA
D, BEEFROIEE SN TWE T I VBB 2 ERROBIEZSZRI LTV AEEOEREL 25 T
Vb,

ZOEN, 1995FRERALAETALEL., ZOKBMEIT LT TINBIUH T 7 LKBHT IS
EATV 2, AOBEEIkm? H7:09.0 %, BYEBHEEFAMEO D TEAF T RS Y IZROTHERV,
7o CORBRESDODANEI VL2 REERTHD, TERER. PVI AL R T10%, 7 AR %
9.2%. T TR 6.1%%. #H 7% 2.0%. FOMS1%DRENFEEL TVE, MERDOBIMEMBREA
WX BB ADBIINERFTH D . 1989 LLEDFEFHEINEIZZ.9%TH 5,



1.2 EXREZE

BIHED IV AZAY iE, O TOT- 28 M RERERR LI -B2E L, BRICLBEH
DEBOL L#HEERIIES(HMBEOYEBRB IR o 72720, BYEOEFNLBAREOERE IO
CISFEEIZ KB D 2, F72, bbb LREETHL L, ZAVF-LEBETHLI NS, HY
EORTIEEERBETO~FELLVETH -7z, $, KRV ASOE D 2 FI5 % TSR THE 2B
ETEDRLINIL MU DA) v PERKBIZFATESZ L) IR o2 e S, 19934 ICIZEBED JK
LY RZIAOIA, 1994ELEIZT 754 F. TELNA T v 21T LDET B —HCISHEED S OK %
HAREBED KRIL DR, RATADEELZRM O S &2 235 hotzl &2t TERMOEEN X
1993 IZHRTSRREIZEE D . TD7-DI1993F128% Th > - EEGDPERE 34 -5%0D< 1 F ARE L

LoTWwh,

FILZAZZS IZBABRBENL )V EODRRHIE, RAF A LBIEAEICEBEICERFLTVLZ &
Thb. COETIE, BVEFRICA T 7 2KBOBRLIILS, KBERLEREE, VAEERRE.
1754 YREVHEDLNIZ, COFER, KRRV AT VEBKENEONT S TIZRWT 246, #BIET
bIANRFRAY LIROT2MNEED S ETIIh o725 AR - HEM IO LMEL» S DB AICES =

LEot.

MUV T AZRY PIBT AEEREDOHE X NMPHIM T A BRI TREILTIRTEB Y TH B,

FEX 1992 1993 1994 1995
R¥ 16.3 12.2 24.2 34.9
T% 65.1 62.4 40.7 24.8
% 9.0 14.3 26.2 14.7
- 8(E 3.9 4.6 3.0 5.6
¥, F—E X, fi15.7 6.5 5.9 4.3
AR, BABLSE - - 5.6
2K 100 100 100 100

MV AZZAS IV EDFTHEZEEOL &, RATABLUBMIERE L ZOMEELICED LK
ERZBOONTELHY, BUKIIERITRTLEB) RRERILOMEAIIH ), NMPHEETIITE(0%
BOET. R¥E. B, TOMFLAL T2, HEEBEIABBKOBEALPSBIEE/ AN Fr—H 5
DEHAZH->TED ., B, RE, BEFOLEIEML T 5,



1.3 BRERA

MUY A=Y IBEEENGDPD #30%. T/, READEIEEAAONOB%Z HOTEY, #XK
MICBEEITHD, LI AZRY BEOHERIL, ZR[BEDOO, EBHFFFIIRELTVWSILT
Hb. 1995FEDEMBBERHFILI7IFANZ §— LT, TIUIEHBRBOS%ITHLET 5, LALENS,
B RO BEAEL, MIEAEICHLELTBY .. COERBLOESIMIEHSE R E LTHH SR,
FFEOEROKBS HMEE D SEA L T, My &I, BFFIZERO B HRER T BEREIZ8IT,
BRI T BOETHBRBEA L 7IOEBIINEANTED . 198F ICIEBHREHLZERTHLEEbN T
Wb,

19914 X D 1995FE T THERE - SEWOLEZOHEBR Y REIITERDNDEBY TH 5,

HAE: TR

HEFE 1991 1992 1993 1994 1995
=H 516 737 974 1,130 1,109
L 1,433 1,300 1,431 1,283 1,293
Ty HAE 30 35 32 30 21
BF % 388 313 286 340 376
BN 100 98 110 107 111
INY 458 471 712 716 727
58 (10075 {8) 300 292 267 270 270

ERPIRT LB MIEOEEBIIFHARTH L. ZOELFRIT, ERBEREERO R HLHRD %
Wﬁﬁuibﬂhwﬁ?%%<&8tbot\IKEVﬁﬁﬁ®%¥%ﬁuﬁﬁ%%ﬁ®%éﬁ%ﬁ%n
o LIIEZR. MIEOAESIBETMERKIBIIAESDAH Y EOIREEREY TH S, L L
RS, TITENRTIRZLZWI L3, BY #EBRAICRIEREOLOIL, TAY) Tl zE-> g
BROEAPEBIIHESI NI EICL D TINVEORBIIRE (BIREN, 5BREGMEL Lo T
W52 ETHh5b,

FOMDOEWE LTI, BRREROBHRBREZERNTA7OBMOEEVFHMUITVE I EPHFEHNTH S,
1995EDEMOEERIZ, 191F L HBEL TH2MELERIBISHEAL TS, 2B, &0 b, KiZD
WTIHERBRIGELTEBY, AZEIIOWTIHBRBRZERT 5 -0 E 2 Big L ZHEXTTb
TWwb, BEIT, 1992F2 5 RAPHENIZH o725 DH19944F L D BIMEENIZEL U, 1995121319914 L ~
WMIZETIZABE L7, BUFIZ MV AZR Y S OFERNTHE A0, TFIOBBOILKEEEL T
WHIZEhL, EES, FIEELENTLILIOLEDbN L,



1.4 BEORE

BESMOMBIIBVTIE, EREHD O HBEE~ORIT & ERERIZ DV 7o 2R A EAH O i
THhEAIEHEARATHL, CHAERTBIIN-T, BE¥L/ 5y —ORRBBEEZBTUILTOE B
DEBIILL,

@ WIERFEDE I DL F v —FiED» S OB
(b)y AEEBOYFELEL TOLERE - BEWHORM
© RBEREREHEIEEEEDHKIL

@ EPUKEBREM O E

@ ML OEILEREYOE K

(R OAEEEE & SRR



2. H5 7 LKHERERY - KERRESE

21 StEOHE

FAZ AZRAY PIIBUTEBRERIZITIAN Y=L ThHH, 20 BS5%IHETL97TH
ANTY— L DEREH T LKBLODOKIZEoT VD, ZOHT 7 L HIROERDOERILE
<ww¢ﬁué#@&66VE%%W@%@@@WT\ﬁﬁ@ﬁ??A@ﬁﬂEL'¢ﬁ%K
EB7), 7920 BrUOT a2l N—FEABCLEDGLHEFE, BXUTLYY TAER
LAy 78I ¥ a7 AR 2B L LT, BERFRFEIIESIN, ZOE-KRELL T
NWyHELrLFKRBEOREFIQ0ERICHBENZ, 20K, A THERITRIZRTM 1954
X DBBMIIZIT hIL, 1982FE DR T562,000N 7 ¥ — LV AER LBEIT0,000nN7 F — L &

ToOER*BEL TLERREITFTH S,

AF—3 SEHRABREE KBREE AR SE R4
(km) (m3/sec) (ha)

I 0 - 397 130 88,000 1954 - 1962

1 0-537 198 170,000 1960 - 1966

111 0 - 837 317 220,000 1966 - 1971

v 0 - 1100 500 562.000 1971 -1982

A 0-1370 650 972,000 AT

(iF) &AT-JVEOBRERZIANH» SO RE

TOIHIILTESNAARL., TEHICL > TEF0OBEL TR LTELT. 70, EMBEN
ICREELZFIEREILTYD

(@ et TEOTBIZI VAL - TEABE L UBEEREEWOBEKENDHFITEL TEH, Tt
2D HITEE - TR,

(b) KBEEFRICEBOBHTERINZ3IODOMPELICHTHEE D, hibith s L TOREES
Lbit:, TOH, TLYY TIPS DHRBIAKBRIZKNAATVEY, FTERRDID
FOHBET TR Tu RN Eh 5, KEBOBAKEDIELABTLTVS,

© HT7LKBOEEHIA0kmIZRATVWEIZLIOLT, BEORET S EHL AT LI
19504E |2 xB X N4 bDTHY, T, WHELTWLILDLH ), MaBFES 5
ThhTninI Edb, KOFEMFANTLEbORTHin,

& ERFR. 7T 7 AKBIBCICHERM AT RV ERSE R R L TV A, EHE8YLEUK i

AT SN THESHT, BRIV T 7 AR EICEROBUKKEE &) EHERKL TWwb I En
-5



5. KBV OB KERSHRE VIREIZH 5.

© NT7LKEHEILE, FOEBEALNEABRTHS I EDLRASE CHTARERERE 2o T
Do CHICLOHTAMIZES L BHICBUIIAEENFRELTVE, /2. 777 LKBPHL
DRAKIIABIB NI KDL ELHER L 2> TEY . IR FIURAP OB TROBE
UHF. T ahN— FRiRICBIT A TRERZREI LTS,

BB, AT LKBIZELTIE, 199697412 HARSE) 4 (Japanese Special Fund)% v, #3RIZ L ) KL
TORE - A¥ T AP T b TVS

@ BT rLKEEE326km B L U456-kmiL EIZ B B ST LOHRIHIZED HF/S
) HT 7 LKEEFMKICIBITAS ATy b TOY 27 b (HEHER © 60,740ha)DF/S

© 777 LKBOKEREHE

LA Lads, FEAT - Ay F1HBIZT I 7 AEBRBRERE R R L LAY — - T ORBR
PEBIUENZLDOTHEVI ERS, MUY AZAY VEAFIRS T 7 LMEBRRBERTHRE L TEET D
S1 s MNERREBLIUVERTUS 2 D74 -V T4 - AT RICAILHFL TS, &b,
ERZEECLIUE, BE 70027 PRUTOIHBIIBEEZWE LTV A

(@ NI 7LKRBBVKEBRABEL AT LOHEE
(b) HF 7 LKBEBBEVILE Y AT LADYE

© NI LKBBHEVEKY AT LOKE L KERO L

22 EHEOHE

IV T MR BY, # T2 LKBITHEE400 km, KEE & ERERIZH 1 2 BKE6SOmIseck A
THLHRERBEEOKKTHHIZbHOT, Filt - THEORHB IO TFERRIZE 2KBOMHS - &R
DRFEICL Y, FOBELFIRALL TV RVI ENS, HIRICHEA LHELFIERI LTV, IS
KEBORBE X 5BR2AERIZ, BHOFEZFHISEELRESE, 72, TA5) TAOHEBDOK
ARBEREZ->TEY, BT T INVEBEOREE(LFISEIL TS, 20D, K [H7 7 4KHE
MRk - KEBREHE] CBOTRUTOEBZERL, AT - Ry TF1 2722 LT 5,



() BT 7 LKA EEE
@ 7T 7 LKEEOEKEEIE B & OB D ILER
by BT 7 LKEIBVIER S AT LDOCE
© BTy LKEIBV, HIZEY 27 7 EADRKIT R

@ HUKMERZ O &

F

@ 7T 7 AKRBIBVICERS 274, BEVATLBIUO T YERL AT AL L 51EH
B AT LDV
) sS40y FEE

(@) EEMERHEKEOUR - E

(b) EBLANNLIIBUFZKERO S

© TEREEONE

) EOERL

(&) WHHFRIBIE L /o BIgiRE o E
AHABORAE - AV FAIE 2825, E1HIIBVWTIEH S 7 L KBEHRIIH L TLEEEHBIZE -
THRIFL., ZOHERIIEOSVWTHEBXRMEMNZ RET S, ZOME. 5000 - 10,000 N7 ¥ — VEED/S A
Oy PHEOTEMRICOWVWTHLRET S, E2IZ3E 1B TRESN MOy VEEXYECE

HEE ICHTAE T -V EY T - AT ETRIDNET S, TIUCETAHBIIIAR 2R T LB

D212 HEmb9.
2.3 MEMR
() FHEOHMLER
MV ARy o OBEOEM I, EREEDTD, ERBDBSKHILERIIE-TVEILTHE, Z

D) B55% AL T BITFEANT F—NIE N T 7 LKBEHODOKTERSN TS, LELEAL, &

THELEORM., FHEARIZE 2KBEOHM N - FHORHK, KERL AT LOREEFIZLD ., TOBKE
1-7



AHSREL T AV ESDS, HIRICH A REZFSRI LTS, fE>T, REtEEHEALT, 77
7 LKBERE R L OKERORELTE D J L1, EOBEXEBLIUT I VBOREIILRECEFS
THLDEBbNE, 72, N4 0y PEEL LT, ERFKEZOUR - WELBI L) ELBII, B
BLAVIIBITAKRERO SR, (EEENGE. WBOEEL. MHEFIIE L CREREONE
HEHRAD I LIIRELEHRTE O FIUIMA T, EREROHBERB L UEREIHET 2B &
LUETHA,

(2) AEBEOMFF+—LDFkD

FRAUTHIBALEBY . A5 7 LKBIZHET ZHE - A5 7 BRI L D 1978 THA TV S
B IATEAT 7 LBKEERDOTAY — - 77 Y EfTbATEL Y, T/ FSHROMRISHL TS,
BIED L 2 AWIZ L BREOTFRIE A\, £72, HFEAFS S OERIC L, 10 K+ —E5 50K
FTEANDT7 70— FIIENED I L TH D,

3) HFEHEHFOEM

A ORAER I ES LR ARHERES L CERRRAERRICLIUL, 7T 5 LB &
ol s LT TRA <, BRBEEORTORMARATHS [RUOAKENR] *ERT S 2
BHOEERE Y LTRLTE) . AStHERIIIT T, BAOEHVASE - BEHEHS X 00 KB &
CEIIFEAT S, SO7, ADCABERE LT b4F g+ H AR OERLODAKH & L T]Y +
FBIENZEE L LTS,



KAZAKHSTAN J, LEGEND
—_ UZBEKIS TAN,\ NN N g N — —  International Boundary
/./-/‘ ‘\.\ /.( v - / | 7= Administrative Boundary
7 N 8 ® Capital
) o~ S ° Main City
. - N Main Road
\ ) HHEfZ ]
\. | * D River
\~—--'J'~-j._. > \. @ Lake / Reservoir
— \./'—r\ -
\ o — Main Conveyance Canal
\ ;’ - A RS I Irrigation Area
\ 3
N Tes : &
TURKMEN | 7 & Wy | _ > b o 20 40 60 80 100km
X \‘\~ —— - ° @;I#‘ 2
| ] | . M.,
- .,
/ \| L —_— A .
- II r— 4 \~
. A\
{ N CHARDZ D 3
I/ - \\ \~
< ! 1 N \ N\
Ry — | -, . A ~.
[ ! AN ' 7/ Kopetdag\Resegvoir \ \ .
— > N\ 4
z — T [ PROJECT AREA | N "~
X — ' —xf ' D e
/ . AN -~
é — ! .. N N g
Q" — ! N3 ® T A \\
_ p J N
g 4 N ) zed f
e _ ¢ Reservoir /
) s I 7
s - "~ Hauzhan : \
\ ! Reservoiriy = = @ @ ——— -
/’/—_ N \
—_ !
. |
ISLAMIC REPUBLIC OF IRAN \ :
' Y 4 N ] L
R NS l\ 7 N
N R i
\\ TN \ ] e - .
LOCATION MAP T o A AFGHANISTA
( ;/ A & "
i ‘\ I' II




. FILXZX2 > EE

b) £ a4 VEIDREMEERE - TR X T LERETE
o) REKBRELEBBEIRL X7 LHUFEE



NE¥ILFIX4 L EE
1. —BEEPLURENES

1.1 & ABEER

FAFZRy L 3hRT CTOFRILIICMEL, EEAF TR BRI SFIFR Y 2 BRI
BE., F70, AREIARFAYCOBIOY VXA S EEBAYELTWANERETH ), HEILH
ALIZIZFE L THbH, LETEEIZ198,500 km2 T, B 925 km. B 454 kmlZIEAS > TE Y,

EDRTBHHHETREH & % > TV b,

COEOBFIE. BEORD BViEIKT3ImO K IMLAREXT 1 265K b K Vik40ImE TE AL
B A T 72, 5,000mBOEILA2U L RABELIDE 2oTW b, HEE L a7 7 DIFEERE
WBLZEI0mTH 5, FHERIT2,750mTEHIZEE L DT8%IZBER VY, LIV THOLHRT
HD5F) VAMIELEBELRII S LAPOEBIZED, YAXF RS YHISHIWAATV S, O
W77 AABLPF2a—HEOKANAPDY, WTFRDEENRELBHELE>T 5,

COEIIBUARBIIRESEREFTICEL, BEB(ERL TS, BREL 27 7 TOHFHR
RIZITAIZBIT54THHTRIIBITA2U4CEERzBL TREICEILT S, HRBIZFERFIY247H
THREOH A FE . R REAEIIES 2L D 100mm-1,000mm & 7% 55 5 H3FH fEK 211300mm & 4
B ¥ a b st v a EOFERTRBEOHDAT L AIEEL TS, INHFT L AR

FEEZVZZSRIRA SEEH 2 B0 2 REKICEIN TV,

1995 EDHEROHEEIC L NIL, TOEDAMIZ448B FATAOTEIINBAL ZoTW D, F/2,
BAODOR63%IEBFEICEEL TW5, 19895 5 19952 E % Mo AOMMEIIFY T0.7% L &
WA, TORREELTOYTA, FAYAFOENEEAETONE, COEREOAELI LS
ZRIEERTHY . ZOEBILTF L FRARHBIGERDLE (. ROTO LT RD 180%, 7 ARy

2% DIBIRE 25T 5,
1.2 EERLE

FAFRAY BT I2HBREBTO/LOOWEIL, PRT U755 EOP TRk, IMFEEE
BEOHAIIEDAVWETER L ABOREYRY ., THBHBOBELEDTE, FOBE. 1~



TLRHBEREIERIN—F, T, BEEE T IARIZEE IV NE AN o727
D, COEOEEISMIIRERITRE 527, (8-> TRIEREIITFHEIULEIZE L., GDPIZI99IELE
KFzfHgTBh), ZOBBERMBIZB-12128D L, R ERTLEMEAONIZRIEL TV b,

—H. FUVFASIIBITHEED, OPRT IT7HEELEV, KOBREUSIBFETRE 2
NE—FRIROSN WA, KB, ToFEY, #i. HFOIBKERBIEIEETHY., T/, FEIRE
ATdHD, GDPIERILTIIBENETEL EHEOTVEN, BEIFIKBO 2 HOTHBY, 89X 28
ALBUINIZ S WIKIRIZS 5,

FUFRASDIIBITIEEEEDHEBLGDPBENL TREEUTILRT LB TH S,

(BAfL : %)
E¥ 1991 1992 1993
R¥ 45.4 46.0 42.0
T 32.7 36.0 38.0
23k 7.2 7.7 6.0
i - B1E 2.1 2.8 6.0
¥, —Y A, it 5.1 0.4 3.0
F Dt 7.5 7.1 5.0
LN 100 100 100

HYEOREZFHFEOL L, FAFAY VIR I T 2EEL SO BREEEL FOREEE
ICEPLAEFRRZBOONTELN, BMIBRZERIRTEBY R ERILOMAIIH Y, GDP
B TIREBENEHEIET. T¥. & - BE. TOMAF LREL T2, BELBAKOBEAYS,
B, RE, BREOEEBNMPPFIR TV,

1.3 REBER

FAXFRY  ORFIIFEBIMIZ, GDPD328% BIXUEEBAALND0%E HD LREI2L-TE
AONTVBET)I T ENTEL, SHII, BEMEEXBIUVUAEYHEFIIREL TV S AOLE
B3 iU, EIZGDPD50%B L EEAAODS0%L L x BN EDL I LIk b,

ZOEIZIZ. BLICAOBENSWRFEAEZPLICHI2ZEIANZ Y - LVOEM S, F0ORA
LIBANZ 9 —VIEBRBIE > Twh, T2, ZOEMEHROA. 730,000 7 ¥ — Vi {Elhs
HESINTEB Y, BYD370,000~N 7 ¥ — Lidftb e 2> Twd, THOEBREL, HIZLBELE



FEDH60%. T 7:GDPD20%DI it % FIF TV A ed o, EBRBERIOEORBIIRELEE Y

GRATWVWBEEIILNTES,

REFEIZBTLEEYI, ¥, ABIUKRLECEEWPSERLEL . BREFFIIBIT 2
GDPO#23% 5T b . —F, TORIIBIT 2EEEWIE. KFE. NE. PrEna %285
EHRIED, #. s Na%42ECTEEY. £E, v~ KESZE0HEED. 2ok, H3E,
FREME o T b, L LA INSEYONEIL. KFE2.1tonha, /E2.4tonha, b7 ED

I ¥ 1.5ton/ha, EfE1.1ton/ha. FF#18.0ton/ha & B e T,

COETIE, —#OMETATY) ¥ 7 -z B SN TV 505, RIEESE LA TH S,
L Ladin, 199K, #i3E - EHEOU ) Fob L RERLEMITL ) BERRAHD
SR THEBPPR RO HEARAME L. MA THELL X OKMMEEZOZEFLIEATN L2 L
. MEZERS LTHAPITON T LVOFRIRTH 2,

1.4 BEORE

RESFIORREIZB W TIE, BRSSO TIBEENOBIT & ERREK 1255\ 72 5360 A 5 )
DHETZEND ZLNERTHD, TNETEHTHIIN T, B¥tL 7 ¥ —OBRBEY B2FUTE

TOEBYWERINS,

() EEEBROYUBLELTOANE - BEYOME
2 RERSHFRNBEEEORE T

() REEMEA 7 7D%ME

@ REYOML - i@ A5 L0%E

(5) EFAKERIN O E

(6) BFOAEYE & HiRiRE



2. EVay VRIRENEERE - RBY X T LER

2.1 EtED

FARARZZEY FAFRY O FHEFIIELD7.8%, HffE20.7%, WEHE EUEME
BTE244% B E v TEMBNZR S B fEHEY., 8 (g4 ¥, A4 L4F, by ETILE) |
BENFILAEREEFTONTEY . R IEREY (353, 791, MIES) BOICHE -
BRAIFABETOHE SN TVE, FAFXFAY Tk, THEEIFIRONTVAE I EIIMR T,
HELRRIERRAT LB - BEFOREZAEM OEBHMARDO-OIZ, FEEIIREZKIIZE
VR SNTWE, B, BERAEMTRIZERT 2EWORMNEDERTIZ X 5BIUL, BHOH
AmERELZCL, FAFRAS VEDORNLHEMBEL Lo Twb. BFHLTVEREEEZED
B, FUFRY VBITEIRFORBFEZ{MHML., HAAHRORELZH S & KA LB
AL TEH, BEIFELTBLT., ~HTRRELIRELARTH L EDODRED
FbENoTnd,

FaA iz, FALFRFCOANODBLEF3IFTD1IDENREL TV, FAHRIIERHRE S 27

yOEREYRAERE LTREL., £EFBRSEH 2 VIIEERSEHFNIZL 5EHNHD» O ERILIHEA L
BENEIN, FEEPLLLBIABHORELE TN TV, LA L, MEBRIIXERREES
LRI, AEBMOY AJIEIBRROAIE kol BREMDEM MBI AT LIIHELINT

b

BOT, EMEEVEAORREZMEY) ERELE TG 217 ) BES - TH L. BENIRL T,
BREIIIMEZHEORMITIZEA LEY, —fRI2, BREXMGIL. @X0A5KRIVCDHDIIEN
*HAATCHRARESINTE YL DRI IOENTVEH, REDMEEFONRIZET 21FH
VAFL, YOZEIIH), BRE, EBLIUZOMMEIARTST. RRIET RO M HHIC
LHPT727EATEY, ¥BOFEEZRIELZHELVRALL->Tb. BRRICE > TIRAEEBRD
DAZIZMAYHEHO D ASMLA T HIL, EEEROBRICIAEL . FEHENIRLNLFREL

t}:’)f\/‘éo

—H. HEHE L 27 7 O RGTHEE O EFL L BMOLLBENIFF L Lo T b, HRDOK
EHIIMZ T, E2ay 70FRABIIBVTOMROERE LEOFEF L FHEIGEET CTOMESD
bHIF L, EFEHSHEDFHBAREL TB Y, EHFEEE. PNEEEICIAMYFIEZIIMAT, H
BOBHEBEANRPHEROBD CTEMEENEZ N v 7OWMEZFIHL TEEHEBICREDETRET

-4



AEZEHEVIHEL LB S, £ S N TV AR VIRRICHR-TE ), FERNICETERT -
HRHIREI DB LES>THBETERAVIREL Lo TWD, T2, Wiz EM SN TV 2R
GRELEFICL 2HEEOWADPHEL (., FAHEMIIRTLIRFIIFELREIIS L,

IO, AEEDPSHBEE CELEMELBEWIEL AT L0/N—F - V7 MlEEIIET 5
REMIIMERT L30%IHET AR AR5 &R L, AEZEOALRLTREN ARG &
CHHEBEBICL > THRELRMBL > Tw5, REAEOREOIOHIZIE, BTN LEHIZE
I, MABRIIAMEOEEX L0 LAREREFALELILPLERTREEZLNLD, TO
72Ok, EEMASRELME TG E3INE I ENYALFB T, ZOLDIZIZEEYDGLE - K

FTLATLDEBHAFTLEZ LIS,

COLIBBEENS, FAUFRY VEFIEOSEEIILY, €L ar VREBIZE 5 REDIR

BEOMBSEFEL, AEEROUEBL UNFN R REYIEY AT LOBIEHR(EATV 2,

22 EEOHE

[ oy 7 ELLEED AR - B A7 2 #HetE] 1220 Tk, FFREDIEBOMES
YR, BEPRES AT LAEROILODOEE L AL TOMPEIT, ENEXFTEL 27 7/
MOEEYEEEBOREL OB Y AT AR EFSEIT) 7T 70— FHRHELEDbILS,

F/SEXBETORTEIOBEIZILTOHEY Th b,

(1) AR O i

AFERIC B BB K R0 EML, BSOEREROENL, RERMOENLE X ERAE

DRFEFICER L TREDEEMENECZL2EEBL, ShH0gs  AEZETOLEEEROE

fHatE 2 LEL 25,

(2) REWEEREREE

MBI HERE O CREWILBO A v b7 — 7 LIS TR R a2 B4 5, B

RN L 2y 7L 2ORMME T T VB EMEDT, BEFORBMERER - AE&OTEH « £ K
-5



LB OUEL Y L 2y 7P REEY HiHS L REEEDILT - SUE %179 &1l

LY 5. REVIOBBXZMEONEIRAQATILOLB) TH L.

(@) EHEHEY
- B R D L 2y 7 HiEDIEK (Fag - FTTAL)
REEREREE @ T hERE (SERES. B - QBHH. WP | SHETEE. ERFEHT. B
BIE, BRI
- BMELE ERMHSEAN . RH SR, HHOLEEA . BERY

(b) HRTS

S e B ]

- MEERERE [ BRIk, TGNk (EIFEIE. MhEISENR) . BEELIG. FrER - (RSB, BARER.
15 - FH PR ik

- EERE R EERM (T2 )T b, BT v 2% | EHLBEM . SHEEM.

AT AP % i

© BREEHE
- EEMRHE Ly s
- FEERXERE BRI, T v s N R (BREFIEAARE) . REEE. SRR, R R

- BRABRE [ FIRCUEBM (74 —2 VU7 b, B — b7y 2% | FFEEM. MITOLEZRME

3 BEEERRS

FEERKHIITROL BN L ¥ 50°, ERIEOYELHE) HEIE, FHEICB W TLERIKR
DEEHEEIET 5.

(@ FEMEHFS

BRI TIPS ] AT L. BEOMESEE L ERT 5,

- AL L THEREE BT S RE AR T, MAIC L B MEREE AT AL & HINE X L 2oBE
ATHEOOHEEL 52 5,



EHTHFIRARES L SEL LAEEEB L UERHTEED? SBINT %

(by HREIFED W
M BOTEARFIRI L 2HRPEE L, 3R, BERMIIAHZRENLI S,
MIH~OBINE ZEHIFE D EEIZHIRT 5.
SRS REL. REfMAHEEEZRET 5,

) REEHE
Wzl AEAFROREE LT 5.
. EEMEER. BEORMEEZE LAY, LEIR L THEELTVEZEOMLEZMN S,

- BEEFMANESYREL. R HBEREXRET S
2.3 ¥EFR
() FBEOHEM-EH

FLUFAY L IIBITABRETIE, 7L —_AMEEHIC, KRR PN—XZ P OREIERNTH
b, FOFREIL, BEYOIECEL T, BEBRMSIBXCRHEA L, £20/18— Y RBRHEORER
SRV S A B Z LA, &, k., B2 EUCFBRXSIA T RCOIZETHE
¥ RELCESEEWMOER FA—ANRZ PO AT E EREBIIE>TVD, KEBREBL U
BERBBHARONZZOEIZBWT, HFEMEOSLRELECLDIZIE, BHERFO X7 7UE
PHMILSEOBELEORRILL S22 L 4adb6, FE - ML, FLUBOEREIZBVWTEEIIRILDTA
BHHIEIZER L. MEOREEL, MIEHMORE. ML - FEEXOILABLTHEL AT LD
ez, E5 - HAORBE L2145V, $EOBCREEEZECLENH L, ZOBIL L, KH
RAEEBLCHBEILHRREL. HEASHERETLIILRIERIDH D,

2) HFBHFOEN

SEOFERICHS L CBEARBEAKREBL VBEAEBREAREICLINEL, REYHERE S
L

AFLDREIEELRHTHY), AEMIZBI 5 EINFTHEDR L R DOERETIZHE O



RERASOERALA BB T b L ORMAEH - TH ) FHOEREFLL TV b, BEKEFER
BRI T S HREFOHN B L RSB 2 ZATH), ADCATEFL L THLHEL BARK
BOMERAODARM L LTIY 5 2 478 F Ly L HIlid 5.



# l PROJECT AREA IE

KAZAKSTAN

KAZAKSTAN

O TASHKENT

UZBEKISTAN

TAJIKISTAN

LOCATION MAP




3. REKZBEBREE D X7 LEEEE

3.1 FEOER

1991 E LM EREREOBREL o2 FLF 25 Vi, FOBREFICTHSRBENOBIT 25T
L7 HBRRANOBIT L RIS BEMII BV TRV DbO L REMBET R L TE2H, Il
HRE L TALEM~ORRTEOHIRE L5 L, BEAEOBLEZBIERL o0, JOHEE
YEBLAFAFRAY VBUFIE, BEOIRMLERMAREFBEOESIHA L LTRY LIFTw2, 20
FROL LTHFLFAY VBIFI, BEANICBERER AT LAZEEL, UTEL TV 2 REMER

HAEEHLSBOREMBIEREERTLAZLZFEL TV 4.

s A AR BICHET T - Y R ET AT AL, BROBERB RO ISR B OKXRE
F—FICBTAILRIFFIEELI L THLS, BEMIIRERRETERL., 7HT5H2 L&
T, B¥R%EEOMES, BENLEREAOEBENSTFEICL D X DEEORVETEI O AT G
Ll FUIHHARICEYOSHEFNLFR S LIIBVTIE, BRI TS CHHm ERESTL
PO BOMEARLBERBHEOREVLEL LD, LVBEORVEEREIERIND,
FUFAY CEMFLIOAIBLTHAERL TB Y., BEFREER/IOON—F, V7 FEED

R FHMCEA T S,

tEDBE
[ ARRBFEEREMD A7 ALFKEHE] 2oV Tid, IFEEEHOMBISTHHETLIELD

3.2

12, ZEILANLTOERS Yy P T — 78T 5 02K ETH, FNETIITE L 27 7 OBEKRRERE

Brml LREEREMIE L HEY 5. stBOBMERZLUTOE) TH S,

(1) FHEiX FHbIX

ARFHE BV TIIATEN RIX &) BR T, Bt v 5 —RRORZ L RORBEZTFELT
VAREBE Y 27 s OBREEFNB LU, BHREERROEMEE L TV AR LNVOMSEH
P& K, IS/ RAEMR L5, LAL, ERICIEEREOREFBREMIETH Y, 1§
HEMENBEROGREHHRPBIFLFRAS VEETER L,

In-10



(2) FHEFEE

AL, HHREB AT LBEL BEERY 7T/ —AE L TERT DI, 1) BEE
WLy —BIUORFHEREROZE. 2) BEEALRY  HIREABIUBHESEREEOR Yy b7 -2
D, 3) N—FBIUY 7 MEMEE. 4) RS9 7D L—Z0 ZDEIVE—F 2 MIDbHE
a5

) REFERECY -
REERE Y S —IEREEL Y - CEHL Y Y OERSNS, HHRER LS -3 ML
—Z Ty —OBELMNIMTAONLE L EEZ L, FRERL Y V- IRBRENIIFT-YDE

i) ERIZEEL NV TOREFROER - BELITIZ LT 5,

2) BEXRLAY  MEBEBIUMESERLORY T2

MF7EIE®m,. R R ELWIHEROIUE L PR & OFEHRZTIROEN T, B¥E. KRFBIUEAD
PRherd. PSS S ICEBREAL DS vy —F v b2 AN LTOa s Ea—¥— -2y bT—0 %
WBET5-

3) BEMS

BAZTFELTVAHEEMIZ, LTO®Y,

AT NOFNaEa—5—ty b (==, T2 AF—=2ar) ., FI¥%
A —, Axv+—, RKEEBN—FF1 Ry, 709 v—, FTYr%— (#H
F—L—F—, L—#=) | EFL

-7k FybT—=2 VTR, F—INR—RAY T, FEEITIL, 77OV T b,
Fa—g o7 7b, itV 7 b, Fx v 7 b, FLECYF—Sa3 sy 7
b, WWWIER Y 7 b

- Z Db FE B

b, RRESHIIBOTO-LHFIRRALE, -LBRNERE. EWOEFRIHAE. -FHREFER
FEAE, K - LHANSEEARERATESIIATIHRZAABLHEE) T by o v 7 Hild
%ﬁéhfw%éﬂfwé:t#%\:@Hﬁmﬁkﬂﬁﬁ/%ﬁﬁuowfﬁﬁﬁ%ﬁﬁoit\
%#&%ﬁ%ﬁmiuﬁﬁﬁé%ﬁﬂﬁﬁvz%A(GB)%ﬂﬁLf@%%%&iﬂ%ﬁvxiA
DIEFEIZOVT LI E MR 5,



4 A¥yI7OLL—Z Y

REBHRE Yy OB, HOFLLLHMBEDOER - ERIIHhP-oTW 5, AEEITHREZT
I L=y Ty AL, REROBAIEITLTERENS, FL—Z TR FALFRAS VH
MIZd LD, EHOE-ZFHREEEICHE T 2i85WHE LT RTE & T4 R#EEM L BIF L2
W%%%ﬁ-ﬁﬁ#%:&uiof‘ﬁbﬁaﬂﬁ%%ﬁfﬁm%ﬁﬁﬁﬂwb REFHE S
y—xEE L, 2EDOREFRTEMT L I LEPYFES NS,

3.3 HAEHOMR

FUFRAY T, BREREMEDOT — 5 OEBLBEF IO TRV zH, LR, LHiGHK,
LA, (EBIER T ERR. &, DUEMRESE O EML RER 2 RIBT 2 00 REHHRIVER
WOEB T HABAFICHFEL TVwb. INOOREFMY A7 L 8MH, k0 BERRE R U HIRMH
Bt EREICRNIBRIOLDTH 2 LHET S, TREL-BEERL Y-k, PL—=0 7
Ly - LTOBRELHLEDYE, FAFAY COHKEXERTAHERIL, FL—=2 V%%
MBI L - THEIEE SN, ZEOREEHREZEMEZHETLLOLHFENL, Z0DLHIC
AFTEEF L FRAY CBERFO = - X b &<, B E LTHRYU L b0 LTS E, $/o, HE
DEE)ET— b2 2y g Huiud, FEE 2SI L T, BOBE TR ARSI
ByHIENTE, INEHHEHRY AT 4 ETHASDEIUL, LVREMICRENFTHRREF— 5
N—RALRBLEZONL. L2 oT, AEOERETHEE Y E— Mt ¥ ¥ FHH & BERS 2
T LDURE S LEREEAOKZRAT LI LLLETHA I,

2y HEBEHFOER

SRIOFEREICHA L7CRERKBBEEAKREBLUBEABBEARBIZLINL, BEEHR I A7 4
DIFNIEHDFINXRY VEOBREDRBEOLDIZLEARTREFHETH) . BEFRI ATLD
B/ WAPZHETHLLOREEF>THE), BHOERL2HEL T2, BREKBREILLFE
X L TR ERE TH 5 ARBAF OB L VRSB L ZATEY . ADCAAERE L TLAS
ENVHIIBERRATLDIETRENIN=F, V7 OEBFIIELETSF ML —= 0 712 X B4
BOFH - EREFBELTHFr yFAS COANMEBFORBIZOKRESFESGTEL I L6 b 4HEY
HABRMOERZODARMHE LTI RiF5 2 EAEFE LW EHIKT 5,

In-12



KAZAKSTAN

UZBEKISTAN

TAJIKISTAN

' PROJECT AREA

KAZAKSTAN




TREM 1
a) h'5 7 LoKIIEE - KERSEEE



TECHNICAL COOPERATION
BY
THE GOVERNMENT OF JAPAN

APPLICATION

by
The Government of Turkmenistan
for
Feasibility Study
on
Improvement of Karakum Canal and Water Management

Project Digest

Project Title

Improvement of Karakum Canal and Water Management
Location

About 970,000 hectares of command area of the Karakum Canal, of which location
map is presented in Attachment - 1.

Implementing Agency
Ministry of Agriculture and Water Resources of Turkmenistan.
Desirable Implementation Schedule

(a) Feasibility Study Approximately 21 months from the middle of 1999
including the master plan period of 8 months.

(b) Implementation : Approximately two (2) years from 2002 for the
priority works of the Project

Prospective Funding Sources

(a) Feasibility Study (grant) : Japan International Cooperation Agency
(JICA)
(b) Implementation (grant)  : Japan International Cooperation Agency

(JICA) for the Priority works of the Project



2. Background and Justification of the Project
2.1 Land and Population

Turkmenistan is a land-locked country bordering Kazakstan in the north, Uzbekistan in
the northeast and east, Iran in the south, Afghanistan in the southeast and bounded by the
Caspian Sea in the west. The country occupies an area of 488,100 km?2, of which about 90%
is occupied by deserts, and extends 1,100 km east to west and 650 km north to south.

Turkmenistan is located in the desert climatic zone and severe continental climate is
dominant due to topography. The temperature shows great variances in a day and year. It
rarely drops below 35 «C in summer and rises up to 50 «C at Karakum Desert. In winter,
the temperature at Kushka drops to -33 «C. The annual precipitation is scarce, below 250
mm over the country and 100 - 110 mm in some areas.

The Amudarya river is the most important water resource of the country. The
Amudarya river with a drainage area of 228,000 km? originates at the Pamir Plateau, and
flows down to Aral Sea through Afghanistan and Turkmenistan. The mean annual discharge
of the river is 45 km? at Mukry, where the intake point of the Karakum Canal is located.

According to the estimate of World Bank, the population of Turkmenistan in 1995 was
4.6 million, most of which live along the Amudarya river and the Karakum Canal. The
population density was 9.0 persons/km? in 1995, which is the second lowest among the
republics of Former Soviet Union, following Kazakstan. The population growth rate has been
3.9% since 1989. This high growth rate is mainly attributed to the immigration from the other
CIS countries. The population of Turkmenistan is comprised of three major nationalities or
ethnic groups. The largest is Turkmen which presently accounts for 77.0% of the population,
followed by Uzbek (9.2%) and Russians (6.7%).

2.2 National Economy

After independence, Turkmenistan took a gradual method of economic reform standing
apart from the radical reform of Russia, and therefore the collapse of the Russian economic
system has not much affected the Turkmen economy. In addition, since Turkmenistan is
agricultural country and rich in oil and gas, the country less suffered from the economic
depression compared to CIS countries.

Another noticeable point of the Turkmen economy is that the economy in Turkmenistan
is much supported by the cotton production and extraction of oil and gas. In the time of the
former Soviet Union, the government paid main efforts to the construction of large-scale
irrigation system including the Karakum Canal mainly for cotton cultivation, development of
gas and oil resources and construction of gas and oil line systems. As a result, the production
of cotton and gas has largely increased, and Turkmenistan is now ranked to be the second
producing country for both gas and cotton among the countries of the former Soviet Union;
after Russia for gas and after Uzbekistan for cotton.



The following table shows the net material product (NMP) by sector in the years from
1992 to 1995:

(Unit: %)

Sector 1992 1993 1994 1995
Agriculture 16.3 12.2 24.2 349
Industry 65.1 62.4 40.7 24.8
Construction 9.0 14.3 26.2 14.7
Transportation and communication 3.9 4.6 3.0 5.6
Trade and Services 5.7 6.5 5.9 4.3
Taxes - - - 5.6

Total 100 100 100 100

As mentioned above, the economy of Turkmenistan was developed forcedly depending
on the cotton-related or linked to the extraction of gas in the time of the former Soviet Union.
After dissolution of the former Soviet Union, however, NMP proportion of industry has
decreased, while those of agriculture and construction have increased as shown in the above
table. Particularly for the agriculture, diversification of crops from cotton to grains, fruits and
vegetables 1s intended expecting the self sufficiency of food crops.

2.2 Agricultural Sector

Turkmenistans's economy remains primarily agricultural, accounting for 30% of GDP
in 1995, and 43% of employment. An additional 10% of the labor force is employed in
agriculture-related industries, mostly agribusiness enterprises.

The agriculture in Turkmenistan is almost entirely dependent on irrigation, which
covers 1.77 million hectares in 1995. However, these lands have been developed mainly for
the cotton cultivation in the Soviet time, and almost all the foodstuffs had been imported from
the other CIS countries. After independence, the government is paying its effort to attainment
of self sufficiency for foodstuffs through improvement of irrigation facilities and other
agricultural infrastructure. As aresult, it is reported that the self sufficiency of the foodstuffs
will be attained in 1998.

The following table shows the crops and dairy products in the years from 1991 to

1995:
(Unit: '000 tons)
Items 1991 1992 1993 1994 1995

Cereals 516 737 974 1,130 1,109
Cotton 1,433 1,300 1,431 1,283 1,293
Potato 30 35 32 30 21
Vegetables 388 313 286 340 376
Meet 100 98 110 107 111
Milk 458 471 712 716 727
Egg (million nos.) 300 292 267 270 270




According to the above table, the production of cotton has been depressed since 1994.
The main reasons of this depression are pointed out to be: (i) deterioration of irrigation
facilities, (ii) salinization caused by mal-function of drainage facilities, (iii) unfavorable water
management, (iv) worn-out of agricultural machinery, (v) less use of agricultural chemicals
and fertilizers due to deficit of budget, and less institutional support. However, cotton is still
most important crop in the country, occupying 40% of total agricultural profit.

For other crops, it is noticeable that the production of cereals is increasing showing 2.1
times of production in 1995 as compared with 1991. Among the cereals, paddy production
has already attained the self sufficiency. The double cropping of wheat has started in some
area to attain the self sufficiency. The production of vegetables showed a decreasing tendency
from 1992, but has recovered since 1994. As for the fruits, since the government has a plan
to export them, the cultivation area and production will increase in near future.

2.3 Problems To Be Solved in Agricultural Sector

For the profitable and sustainable agricultural development in Turkmenistan, the
following measures should be taken:

(a) Shift of present monoculture system to the diversified cropping system.
(b) Increase of foodstuff production.

(c) Establishment of environmentally sustainable agriculture system.

(d) Improvement of post-harvest and marketing system.

(e) Rehabilitation and improvement of irrigation and drainage facilities and other
agricultural infrastructure.

(f) Improvement of irrigation water management technology.

(g) Promotion of rural development and enhancement of farmers' living conditions.

2.4 Outline of the Project
(1) Objective of the Project

The main objective of the Improvement of Karakum Canal and Water Management
Project is to establish the efficient production base for agricultural products. To sustain and
accelerate the objective, the project needs to address the following issues:

(a) Strengthening of the production system through efficient use of lands,
improvement of farm technology and appropriate management and conservation of
land and water resources through rehabilitation and improvement of irrigation and
drainage systems and water management system.

(b) Provision of rural market infrastructure, promotion of market development and
organization and establishment of rule and regulation.



(c) Strengthening of support services and facilities by ensuring credit accessibility and
savings mobilization in the rural areas, improving extension, information and
other support services, promoting social industries, minimizing agricultural risks
and strengthening farmers’ organization.

(d) Improvement of environmental conditions along the Karakum Canal and Aral Sea

Project Components

The project will consist of the following components:

(a) Improvement of Karakum Canal and Its Water Management

(1)
(i)
(iii)

(iv)
(v)

Expansion of flow capacity of the Karakum Canal, wherever necessary.
Improvement of sediment settling system in the Karakum Canal.

Canal seepage protection along the Karakum Canal particularly upstream
and downstream of Ashgabat.

Integration of small intake structures along the Karakum Canal.

Establishment of water management system with an aid of information
management system such as monitoring system, communication system
and data management system.

(b) Pilot Project (5,000 - 10,000 hectares)

(1)

(i)

(i1)

(iv)

v)

(v)

Rehabilitation and improvement of irrigation and drainage systems
including inter-farm canals, on-farm canals, inter-farm collectors and on-
farm collectors.

Establishment of effective water management and operation and
maintemance system for canal system at the farm level.

Introduction of improved farming practices, including the selection of
profitable crops and diversified cropping system, proper and timely
application of fertilizers and chemicals, improvement of post-harvesting
and marketing system.

Improvement of agricultural support services such as agricultural
research, agricultural credit, and establishment of agricultural extension
system.

Establishment of agricultural cooperatives which will have the functions

of marketing of agricultural products, procurement of farm inputs and
rental of agricultural machinery to farmers.

Monitoring and evaluation of irrigation, agricultural and environmental
aspects.



3. Terms of Reference of the Proposed Study

The terms of reference for master plan and feasibility study for the project is presented
in Attachment - 2.

4. Facilities and Information for the JICA Study Team
() Assignment of Cbunterpart Personnel of the Executing Agency for the Study

Ministry of Agriculture and Water Resources of Turkmenistan will assign counterpart
personnel to meet the requirement of the JICA Study Team.

(2) Available data, Information, Documents, Maps, etc.

(1)  Meteorological and hydrological data.
(i) Topographic maps on a scale of 1:50,000 and 1:250,000.

(iii) Cross sections and longitudinal sections of the Karakum Canal surveyed
in 1995.

(iv) Discharge data of the Karakum Canal.

(v)  Soil and geological maps on a scale of 1:50,000 and 1:250,000.
(vi) Agricultural statistics.

(vil) Production year book.

(viii) Previous study reports.

(ix)  All information available at the offices relevant to the project.

3) Information on the Security Conditions in the Study Area

There is no security problem in the study area as well as in the capital city of Ashgabat.
5. Global Issues
(N Environmental Issue

The environmental impact assessment should be done within a framework of the Study

in order to formulate a plan with the minimum adverse effects on natural and social
environment and mitigation measures.



(2) Women in Development

Women constitute overwhelming majority of farmers in Turkmenistan. The
Government makes a deliberate effort to ensure the place of women in the mainstream of
development. Therefore, the Study will verify the need for more involvement of women and
the constraints they face. The proposed plan should be formulated with a particular attention
to women in development.

3) Poverty Reduction Components of the Project

Farmers' economy would be largely improved due to increase of agricultural
production after implementation of the project.

4) Any Constraints against the Low Income People Caused by the Project

None.
6. Undertakings of the Government of Turkmenistan

In order to facilitate smooth and efficient execution of the Study, the Government of
Turkmenistan shall undertake to:

(a) Secure the safety of the JICA Study Team.

(b) Permit the members of the JICA Study Team to enter, leave and sojourn in the
country in connection with their assignment therein, and exempt them from
alien registration requirement and consular fees.

(c) Exempt the JICA Study Team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of the country
for conducting the Study.

(d) Exempt the JICA Study Team from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to the
members of the JICA Study Team for their services in connection with
implementation of the Study.

(e) Provide necessary facilities to the JICA Study Team for remittance as well as
utilization of funds introduced into the country from Japan in connection with
implementation of the Study.

(H) Secure permission or entry into private properties or restricted areas for the
conduct of the Study.

(g) Secure permission for the JICA Study Team to take all data, documents and
necessary materials relating to the Study out of the country to Japan.



(h) Provide medical services as needed. Its expenses will be chargeable to the
member of the JICA Study Team.

The Government of Turkmenistan shall bear claims, if any arises against member(s) of
the JICA Study Team resulting from, occurring in the course of or otherwise connected to the
discharge of their duties in implementation of the Study, except when such claims arise from
gross negligence or wilful misconduct on the part of the member(s) of the JICA Study Team.

Ministry of Agriculture and Water Resources shall act as counterpart agency to the
JICA Study Team and also as coordinating body in relation with other governmental and non-

governmental organisations concerned for smooth implementation of the Study.

The Government of Turkmenistan assured that the matters referred in this form will
enable smooth execution of the Study by the JICA Study Team.

Signed:
Titled:
On behalf of the Government of Turkmenistan

Date:
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Attachment - 2

Terms of Reference

for
Feasibility Study
on
Improvement of Karakum Canal and Water Management
in
Turkmenistan

1. Background and Justification of the Study

Agriculture has long been the significant sector in the economy of Turkmenistan and
will continue to be so for the foreseeable future. It accounted for about 30% of GDP in 1995
and provided employment to over 40% including the population engaged in agriculture-related
industries.

In Turkmenistan, irrigation is the most useful means for reducing the vulnerability of
production. Approximately 1.77 million hectares, which is equivalent to 95% of total
cultivation area, has been developed for irrigation. However, these lands have been developed
mainly for cotton cultivation in the Soviet time, and almost all the foodstuffs had been
imported from the other CIS countries. After independence, the government is paying its
effort to attainment of self sufficiency for foodstuffs through the improvement of irrigation
facilities, of which the Karakum Canal is most important, and other agricultural infrastructure.

The Karakum Canal supplies irrigation water to the farm land of 970,000 hectares,
which is equivalent to about 55% of the total irrigated land. The canal which originates from
the Amudarya left bank near Kerki, crosses the Karakum desert in east-west direction and the
basins of Murgap and Tedjen rivers, and extends over 1,400 km to Gazandjik. The canal has
been built in stages by widening and extending it in parallel with irrigation development
starting from early 1950s to date. The canal thus constructed does not function well and is
causing environmental problems along the canals due to the following reasons:

(a)  Due to faults of design and construction, some parts of canal have less flowing
capacities, and therefore the canal can not supply the required flow to its
downstream reaches.

(b) Three sediment tanks constructed in the upstream most reaches have been filled up
and is no more functioning. As a result, much sediment flows in the canal from
the Amudarya river and settles on the canal bed.

(c) The discharge measuring system installed on the canal is old and primitive, and
moreover some parts of the system have been damaged. As a result, proper water
management is not being practised, resulting in a waste of valuable water
resources.



(d) The Karakum area was originally developed mainly for cotton cultivation, but now
new land is being developed in the area for wheat cultivation based on the
government instruction. For this development, the farmers are taking water from
the nearest point of the canal without considering the proper water intake system
along the Karakum Canal. As a result, more than 1,200 intake structures have
been constructed on the canal, and water management has become difficult.

(e) Since most parts of the Karakum Canal are unlined and a lot of canal water seeps
through canal perimeter. This seeping water raises groundwater table, and causes
salinity problem in the field.

(f)  Agricultural extension system does not exist in Turkmenistan except the direct
system between the farm technical staff and the official of the Ministry of
Agriculture and Water Resources.

(g) The social infrastructure, access to markets and agricultural supporting system
including the agricultural input supply system and credit system are not well
developed in Turkmenistan as a whole.

In the period from February 1996 to March 1997, the World Bank made survey and
study for the Karakum Canal, which mainly dealt with the following components:

(a) Hydraulic Operational Study of the Karakum Canal.

(b) Feasibility study for the existing control structures constructed at 326-km and 456-
km points of the Karakum Canal.

(c) Water management and drainage studies for the selected pilot project.

All the above components were originally set forth in the terms of reference of the
contract: not derived from the master plan. From this reason, the Ministry of Agriculture and
Water Resources wants to select the priority project through the master plan, for which the
ministry requests the JICA technical assistance to the Government of Japan.

2. Justification of Japanese Technical Cooperation

Japan is known as one of the most advanced countries in the systematic water
management applying the telemetry and communication system, the irrigated agricultural
development, agricultural supporting system, farmers' organizations, and post-harvest and
marketing system of agricultural products. If the master plan and the feasibility study are
conducted under the Japanese technical cooperation, these advanced technologies will be
introduced to Turkmenistan through the Study.

3. Objectives of the Study

The objectives of the Study are to formulate a strategic and comprehensive master plan
for the effective use of the Karakum Canal and to carry out a feasibility study on the selected
pilot project for balanced and systematic development.



4. Study Area

The master plan study will cover about 970,000 hectares of the command area of the
Karakum Canal putting a main emphasis on the improvement of the water management and
operation and maintenance (O&M) system of the Karakum Canal and the feasibility study will
deal with 5,000 - 10,000 hectares of a pilot project.

5. Scope of the Study

5.1

General

The scope of the Study will be as follows:

(a)

(b)

(©)

Master plan study for the command area of the Karakum Canal with an emphasis
on the water management and O&M system of the Karakum Canal.

Preparation of aerial photo and topographic map for about 200 km? for the pilot
project area.

Feasibility study for the pilot project.

The Study will be carried out in three phases. In the Phase-1, a master plan study will
be carried covering the whole command area of the Karakum Canal. In the Phase-II, the aerial
photo shooting and mapping will be conducted for the pilot project area for the use of the
feasibility study. In the Phase-IIl, a feasibility study will be made for the integrated
agricultural development in the pilot project area.

5.2

Detailed Scope of the Study

Phase-I:  Master Plan Study

Field Work-1

(a) Collection and review of existing development plan(s) and relevant
information,

(a) Collection and analysis on the following data:

(i)  Natural conditions including topography, meteorology, hydrology,
geohydrology, salinity and soils.

(i)  Socio-economy including population and number of households,
social structure and social infrastructure, income, living standards,
national and regional development plans, national and regional
economy, organizational structure of regional government.

(iif)  Agriculture including land use, cropped area, cropping pattern, crop
variety, unit yield, farming practices and land holding system.
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@iv)

(v)

(vi)

(vii)

(viii)

Agro-economy including price of product, price of farm input,
marketing system and farm economy.

Irrigation and drainage including inventory list for existing irrigation
and drainage facilities, discharge records, cross sectional and
longitudinal sections and water management and O&M system along
the Karakum Canal. 4

Rural infrastructure including village road, domestic water supply
system, electric supply system, telecommunication system, sewage
system, post-harvest and storage facilities.

Farm and farmers’ organization and agricultural supporting system
including farm management system, agricultural cooperative,
agricultural research, agricultural credit system, extension and other
supporting services.

Environment including ecosystem, soil erosion and sedimentation,
water quality, and historical and cultural assets.

(b) Field survey and basic study including:

(1)

(ii)

(i)

(iv)

(v)

(vi)

(vii)

Hydrological survey including review of existing hydrological and
water balance study in the command area of the Karakum Canal.

Geohydrological survey including review of existing geohydrological
study and check of groundwater table and quality.

Soil and land use survey including reconnaissance and soil survey to
confirm the information shown in the existing soil map and field
check of present land use using the existing aerial photo and
topographic map.

Irrigation and drainage survey including survey on present irrigation
and drainage networks, operation and maintenance condition and
water charge collection.

Socio-economic survey including review of national and regional
development plans, survey on social structure of village, living
standard of villagers and women's participation in social activities,
and survey on dispersed condition of land holding based on the
existing cadastal map.

Agricultural and agro-economic survey including interview survey to
farmers for the collection of information on family size, income,
monthly expenses, living condition, farming practices and farmers'
marketing system, desire and intention to agricultural development,
and survey on present conditions and constraints of the agricultural
supporting services.

Rural infrastructure survey including the survey on present conditions
of village road, domestic water supply system, electric supply
system, telecommunication system, sewage system, post-harvest and



(viii)

storage facilities, community center, school and health center, and
interview to villagers to hear their desire and intention.

Construction material and cost survey including the survey on
availability of construction materials and laborers and their unit
prices.

(ix) Environmental survey including survey on condition of water
pollution, ecosystem, soil erosion, and confirmation of endangered
plant and animal species and historical and cultural assets.

(x)  Preparation of Progress Report (I), which will describe the experts'
activities, the results of field survey and basic consideration for the
future study for the formulation of master plan.

Home Work-1

(a) Evaluation of development potential, needs and clarification of present
constraints for the future agricultural development.

(b) Formulation of improvement plan for Karakum Canal and Water
Management including: ’

)

(i1)

(1i1)

(iv)

(v)

Check of flow capacity of the Karakum Canal and preparation of its
expansion program.

Preparation of improvement plan for the sediment settling system of
the canal.

Study on leakage protection work along the canal, particularly for the
reaches immediately upstream and downstream of Ashgabat.

Preparation of integration plan of small intake structures along the
canal.

Water management plan mainly dealing with information management
system consisting the monitoring system, communication system and
data management system with an aid of telemetering,
telecommunications and computerized management information
system.

(¢c) Formulation of agricultural development strategies consisting of:

(1)

(i)

Agricultural development plan including recommendable crops and
cropping pattern, modernized farming practices, expected farm
income after implementation of the project, and improved marketing
system and agricultural support system.

Irrigation development plan including calculation of water
requirements and rehabilitation and extension program of existing
irrigation and drainage systems.



(1ii)

(iv)

(v)
(vi)

(vii)

Rural infrastructure development plan including construction of
domestic water supply system, sewage facility, road, post-harvest
and storage facilities.

Environmental conservation plan including soil conservation,
conservation of wild life, mitigation of water pollution and betterment
of environment in the Study Area.

Estimate of project implementation cost.

Project evaluation from technical and economical viewpoints and
selection of pilot project.

Preparation of overall development program.

(d) Preparation of Master Plan Report (Interim Report) which will describe the
improvement plan of the Karakum Canal and water management, and the
study results and recommended agricultural development plan.

Phase-II: Preparation of topographic map on a scale of 1/5,000 with a contour
interval of 0.5 m for the pilotproject area (about 20,000 hectares) by
means of photogrammetry and ground survey.

Phase-III: Feasibility Study

Field Work-111

(a) Supplemental data collection, if any.

(b) Field survey and basic study including:

)
(i)

(iii)

@iv)

Soil and land use survey using the aerial photo and topographic map,

Topographic survey along main and secondary irrigation canals and
drains to be rehabilitated and newly constructed and at several on-
farm development areas selected for typical design.

Construction material survey for embankment materials, sand and
gravels.

Agricultural and agro-economic survey for the following items:
- farming practices, cropping pattern and crop variety,
- crop production and animal husbandry,

- incremental effect on the yield of crops by improvement of
irrigation an drainage system,

- labor balance on farming practice,
- profitability and marketability of crops,
- post harvest, agro-processing, storing and transportation, and

- institutional constraints to the project development.



(v)

(vi)

Survey on agricultural support system for the following items:

- agricultural support system to introduce new crops and irrigation
methods including demonstration or experimental farm,

- research station, extension and credit,
- government policy for agricultural development,

- present activities and financial situation of organizations and
institutions for the agricultural support system, and

- constraints to the agricultural development.

Survey on rural infrastructure particularly for domestic water supply
system, sewage facility, village-link road, community center and
others, if required.

(vii) Cost survey for construction materials, construction equipment and

laborers.

(viii) Preparation of Progress Report (II), which will describe the experts'

activities, the results of field survey and basic consideration for the
future study for the formulation of feasibility study.

Home Work-111

(a) Formulation of development consisting of:

(1)

(i)

(1)

(iv)
v)
(vi)

Agricultural development plan including recommendable crops and
cropping pattern, improved cultural practices, improved farm
management system, expected farm income after implementation of
the project, and improved marketing system, agricultural support
system and farmers' organizations,

Irrigation development plan including the calculation of water
requirement and drainage module, preliminary design for
rehabilitation and extension of existing irrigation and drainage
systems, typical design for on-farm development works in several

~selected farm plots and preparation of plan for water management and

O&M with an aid of telemetering, telecommunications and
computerized management information system.

Rural infrastructure development plan including domestic water
supply system, sewage facility, road, post-harvest and storage
facilities and community center, if required, in a selected village.

Preparation of project implementation program.
Estimate of project cost including investment cost and O&M cost, and

Project evaluation from economical and financial viewpoints.



(b) Preparation of Feasibility Report which will describe the study results and
recommended development plan and justification of the project.

5.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart experts by foreign experts in the following fields:

(a) Field survey and investigation for every lines of foreign experts assigned.

(b) Plan and design for irrigation and drainage system, on-farm development and
rural infrastructures.

(c) Establishment of water management and O&M system.

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. In addition to the above transfer of technology,
overseas training will also be programmed preferably in Japan.

5.4 Study Schedule

The period required for the Study is estimated at 21 months in total for three phases
as follows (See Figure 1):

Phase-I Study: 8 months
Phase-II Study: 6 months
Phase-IlI Study: 9 months

The following foreign experts will be required for the Study:

- Team Leader

- Imgation /Drainage Engineer

Water Management and O&M Expert
Telemetering and Communication Engineer
- Agronomist

- Agro-economist

- Sociologist

- Hydrologist

- Geohydrologist

- Pedologist

- Soil Mechanical Engineer

- Topographic Engineer

- Design/Cost Estimate Engineer

- Environmentalist

The required manpower input is estimated to be 90 man-months in total.



5.5 Expected Major Qutputs of the Study

The major outputs of the Study are expected to be: (i) formulation of master plan for
the total study area with the priority order of project components included in the Study Area,
and (ii) project evaluation from the technical and economical viewpoints and the
implementation program for the pilot project. These study results will be compiled in the
following reports which will be submitted to the Government of Turkmenistan.

Inception Report
Progress Report (1)
Interim Report

Progress Report (2)

Draft Final Report
Final Report

within one month after start of the Phase-I Study
at the end of the Field Work-I of the Phase-I Study
at the end of the Phase-I Study

at the end of the Field Work-II1 of the Phase-II1
Study

at the end of the Phase-III Study

within one month after getting comments from the
Ministry of Agriculture and Water Resources on
the Draft Final Report
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Tentative Work Schedule

Month
Study Item S16]17]18[9]10]11 16 ({1718 ]19] 20 21
Phase - I (Master Plan) Phase - III (Feasibility Study)
>
Phase - II (Aerial Photo Map
_
Preparatory Work | B
Phase-I: Master Plan Study |
Field Work o o
Home Work f -
Phasell: Aerial Photo Mapping S ——
Phase-III: Feasibility Study
Field Work
Home Work
Submission of Reports A 1 A A A A
| PR(D) - IR - PR(I) DFR @ FR

Note; NS v in Turkmenistan
S Work in Japan

ICR : Inception Report
PR(1: Progress Report (I)
ITR : Interim Report

PR(II) : Progress Report (1)
DFR : Draft Final Report
FR : Final Report
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TECHNICAL COOPERATION
BY
THE GOVERNMENT OF JAPAN

APPLICATION

by
The Government of Kyrgyz Republic
for
Feasibility Study
on
Improvement of Agricultural Marketing Infrastructure and System for
Agricultural Products in Kyrgyz Republic
to
The Government of Japan

1. Project Digest

1.1 Project Title

Project for Improvement of Agricultural Marketing Infrastructure and System for
Agricultural Products in Kyrgyz Republic.

1.2 Location
Bishkek, of which location map is presented in Attachment - 1.
1.3 Implementing Agency

Ministry of Agriculture and Water Economy of Kyrgyz Republic.

1.4 Desirable Implementation Schedule
(a) Feasibility Study Approximately 18 months from the middle of 1999
including the master plan period of 10 months.
(b) Implementation : Approximately two (2) years from 2001
1.5 Prospective Funding Sources
(a) Feasibility Study (grant) Japan International Cooperation Agency
(JICA)
(b) Implementation (grant)  : Japan International Cooperation Agency
(JICA)



2. Background and Justification of the Project
2.1 General

Kyrgyzstan is a land-locked country bordering Kazakstan in the north, Tajikistan in
the south, China in the east, and bounded by Uzbekistan and Tajikistan in the west. The
country occupies an area of 198,500 km?2, of which only 7% is arable, and extends 925 km
east to west and 454 km north to south.

According to the estimate of World Bank, the population of Kyrgyzstan in 1995
was 4,476,000, of which about 63% lived in rural areas. The population density was 23
persons/km? in 1995. The population growth rate has been 0.7% since 1989. This low
growth rate is mainly attributed to the emigration of Russians and Germans. The population
of Kyrgyzstan is comprised of three major nationalities or ethnic groups. The largest is
Kyrgyz which presently accounts for 58.1% of the population, followed by Russians
(18.0%) and Uzbeks (13.9%).

Since early 1992, a comprehensive program of reforms has been underway in
Kyrgyzstan and remarkable progress has been made in the transition towards a market
economy. In this period, the structure of the economy has remained skewed towards
agriculture (32.8% of GDP in 1993), with much of industry also related to the agricultural
sector. Some 48.9% of industrial production in 1993 came from light industry, the food
industry, and the forestry and paper industries. Agriculture's share of the country's
shrinking GDP has plunged because of natural disasters and the severe shortages of inputs,
most of which came from the rest of the former Soviet Union.

2.2 Agricultural Sector

Kyrgyzstan's economy remains primarily agricultural, accounting for 32.8% of
GDP in 1993, and 37.9% of employment.  An additional 10% of the labor force is employed
in agriculture-related industries, mostly agribusiness enterprises. Agribusiness activities add
to the overall impact of agriculture to account for over 50% of GDP.

The country has some 1.2 million of arable land, mainly in the lowland regions,
which are also the most densely populated areas. Approximately 1.1 million hectares have
been developed for irrigation, of which 730,000 hectares are cropped lands and the remaining
area is range land. Irrigated agriculture contributes more than 60% of the total agricultural
output and around 20% of the GDP. This means that the irrigated agriculture gives
significant impact on the Kyrgyz economy.

The most important products are derived from livestock: wool, meat and leather.
These products earned about two-thirds of the total agricultural GDP.  On the other hand, the
main crops cultivated in the country are barley, wheat and maize as cereal crops, cotton and
tobacco as industrial crops, rape, sunflower and soybeans as oil crops, vegetables, and
fodder crops. Among these crops, the cereal crops occupies 46.8% of the total cultivation
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land, 4.7% for industrial crops, 0.4% for oil crops, 3.8% for vegetables and 42.7% for
fodder crops. The average yields of these crops are very low showing 2.05 tons/ha of
barley, 2.4 tons/ha of wheat, 5.85 tons/ha of maize (silo), 1.14 tons/ha of rape, 18.0 tons/ha
of vegetables, because of shortage of irrigation water caused by deterioration of irrigation
facilities, unfavorable water management, worn-out agricultural machinery, less use of
agricultural chemicals and fertilizers due to deficit of budget and institutional supports.

Surface irrigation is the most common method of irrigation, though some irrigation
systems were upgraded to sprinkler system. Since 1991, the insufficient funding of O&M
and the dismantling of the State construction enterprises in charge of O&M resulted in a
severe deterioration of the irrigation infrastructure. The conveyance capacity of canals and
drains has decreased largely. In addition, many headworks and control structures in the
canal systems are not functioning well.

2.3 Problems To Be Solved in Agricultural Sector

For the profitable and sustainable agricultural development in Kyrgyz Republic, the
following measures should be taken:

(a) Shift of present monoculture system to the diversified cropping system.
(b) Increase of foodstuff production.

(c) Establishment of environmentally sustainable agriculture system.

(d) Improvement of the agricultural extension and training system

(e) Improvement of marketing system.

(f) Rehabilitation and improvement of agricultural infrastructure.

(g) Improvement of irrigation water management technology.

(h) Promotion of rural development and enhancement of farmers' living conditions.

In addition to the above mentioned measures, a particular importance should be
placed on the improvement of agricultural infrastructure and marketing system for agricultural
products for the profitable and sustainable agricultural development. The production of
fruits and vegetables has suddenly increased and these crops are becoming important as the
materials for processed food and fresh vegetables. However, due to the facts that all these
processing facilities are old and the marketing system is mal-functioning, the quality of
processed food is low and there is a big loss, more than 30%, in marketing system. For the
profitable agricultural development, therefore, renewal of agro-processing facilities and
improvement of marketing system is of great importance.



2.4 Outline of the Project
(1) Obijectives of the Project

The main objective of the project is to establish the efficient production base and the
marketing system for agricultural products mainly of fruits and vegetables. To sustain and
accelerate the objective, the project needs to address the following issues:

(a) Strengthening of the production system through efficient use of lands,
improvement of farm technology and appropriate management and conservation
of land and water resources through rehabilitation of irrigation and drainage
system and land consolidation.

(b) Strengthening of marketing system through price stabilization, provision of rural
market infrastructure, promotion of market development and organization and
establishment of rule and regulation.

(c) Strengthening of support services and facilities by ensuring credit accessibility
and savings mobilization in the rural areas, improving extension, information and
other support services, promoting social industries, minimizing agricultural risks
and strengthening farmers' organization.

2) Project Components
The project will consist of the following components:

(a) Improvement of agricultural infrastructure including rehabilitation of irrigation
and drainage facilities, land consolidation and farm road network.

(b) Establishment of storage and collection/distribution centers at the raion (district)
level including the installation of loading/unloading facilities, selecting/grading
facilities, packing facilities, and construction of store houses and offices.

(c) Rehabilitation and upgrading of existing market facilities and cold warehouse in
Bishkek, installation of loading/unloading facilities and weight measuring
facilities and establishment of market information center.

3. Terms of Reference of the Proposed Study

The terms of reference for master plan and feasibility study for the project is
presented in Attachment - 2.



4. Facilities and Information for the Study Team

(1) Assignment of Counterpart Personnel of the Executing Agency for the Study

Ministry of Agriculture and Water Economy of Kyrgyz Republic will assign
counterpart personnel to meet the requirement of the Study Team.

(2) Available data, Information, Documents, Maps etc. Related to the Study

- Meteo-hydrological data

- Topographic maps on a scale of 1:50,000 and 1:250,000

- Soil and geological maps on a scale of 1:50,000 and 1:250,000
- Cadastral maps on a scale of 1:50,000

- Agricultural statistics

- Production year book

- Previous study reports

- All information available at the offices relevant to the project

3) Information on the Security Conditions in the Study Area

There is no security problem in the study area as well as in the capital city of

Bishkek.
5. Global Issues
(D Environmental Issue

The environmental impact assessment should be done within a framework of the
Study in order to formulate a plan with the minimum adverse effects on natural and social
environment and mitigation measures.

(2) Women in Development

Women constitute overwhelming majority of farmers in Kyrgyz Republic. The
Government makes a deliberate effort to ensure the place of women in the mainstream of
development. Therefore, the Study will verify the need for more involvement of women and
the constraints they face. The proposed plan should be formulated with a particular attention
to women in development.

3) Poverty Reduction Components of the Project

Farmers' economy would be largely improved as a result of marketing system
improvement.

G)) Any Constraints against the Low Income People Caused by the Project

None.



6. Undertakings of the Government of Kyrgyz Republic

In order to facilitate smooth and efficient execution of the Study, the Government of
Kyrgyz Republic shall undertake to: '

(a)
(b)

(©

(d)

(e

Secure the safety of the Study Team.

Permit the members of the Study Team to enter, leave and sojourn in the
country in connection with their assignment therein, and exempt them from
alien registration requirement and consular fees.

Exempt the Study Team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of the country
for conducting the Study. :

Exempt the Study Team from income tax and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of
the Study Team for their services in connection with implementation of the
Study.

Provide necessary facilities to the Study Team for remittance as well as
utilization of funds introduced into the country from Japan in connection with
implementation of the Study.

Secure permission or entry into private properties or restricted areas for the
conduct of the Study.

Secure permission for the Study Team to take all data, documents and
necessary materials relating to the Study out of the country to Japan.

Provide medical services as needed. Its expenses will be chargeable to the
member of the Study Team.

The Government of Kyrgyz Republic shall bear claims, if any arises against
member (s) of the Study Team resulting from, occurring in the course of or otherwise
connected to the discharge of their duties in implementation of the Study, except when such
claims arise from gross negligence or willful misconduct on the part of the member(s) of the

Study Team.

Ministry of Agriculture and Water Economy shall act as counterpart agency to the
Study Team and also as coordinating body in relation with other governmental and non-
governmental organizations concerned for smooth implementation of the Study.

The Government of Kyrgyz Republic assured that the matters referred in this form
will enable smooth execution of the Development Study by the Study Team.

Signed:
Titled:
On behalf of the Government of Kyrgyz Republic

Date:
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Attachment - 2

Terms of Reference

v for

Feasibility Study
on

Project for Improvement of Agricultural Infrastructure and
Marketing System for Agricultural Products
in
Bishkek Area

1. Rationale

There is a strong need to improve the agricultural infrastructure and marketing
system for agricultural products, particularly for fruits and vegetables, in Bishkek Area. The
project area has a most important marketing activities in Kyrgyz Republic from the
geographical viewpoint.

In order to formulate the Project for Improvement of Agricultural Infrastructure and
Marketing System for Agricultural Products in Bishkek Area, the feasibility study (hereinafter
referred to as "the Study") is urgently required.

2. Justification of Japanese Technical Cooperation

Japan is known as one of the most advanced countries in the agricultural
infrastructure and marketing system of agricultural products. If the master plan and the
feasibility study are conducted under the Japanese technical cooperation, these advanced
technologies will be introduced to Kyrgyz Republic through the Study.

3. Objective of the Study

The objectives of the Study are to formulate a strategic and comprehensive
development master plan with a main emphasis on the review and proposal on marketing
system covering the whole country and to carry out a feasibility study on the improvement of
the agricultural infrastructure and marketing system in the Bishkek Area.

4. Study Area

The master plan study will cover the whole country and the feasibility study will
deal with the whole Bishkek Area.



5. Scope of the Study
5.1 General
The scope of the Study will be as follows:

(a) Master plan study for the whole country.
(b) Feasibility study for the whole Bishkek Area

The Study will be carried out in two phases. In the Phase-1, a master plan study
will be carried including formulation of the proposed overall marketing system covering the
whole country. In the Phase-II, a feasibility study will be made for the improvement of
agricultural infrastructure and marketing system in the Bishkek Area.

5.2 Detailed Scope of the Study
(1 Phase-1

In order to formulate the overall marketing system covering the whole country, the
following activities will be required:

(a) Collection, review of existing data and information:
- relevant existing studies and reports,
- national and regional agricultural development plans,

- social and economic statistics,

agricultural statistics,

existing road and railway networks, and

existing marketing facilities and cold storages.

(b) survey and study on:

- existing fruit and vegetable production and marketing systems, including
processing thereof,

- identification of objective beneficiaries, their socioeconomic status and their
need for development in both production and consumption zones,

- work responsibilities by different types in production and marketing of fruits
and vegetables,

- activities of existing organizations, cooperatives and NGO's related to the
Study,

- agricultural and financial support services available in the Study Area and
accessibility to them by the objective beneficiaries,
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- possible impacts of the project on fruit and vegetable production and fruit
and vegetable marketing system, and

- institutional capacity of government agencies concerned with the Study.

(¢c) Formulation of master plan including:

- assessment and identification of marketing constraints from farmer
producers' and consumers' viewpoints,

- formulation of basic concept for improvement plan for marketing system,
- estimation of preliminary costs and benefits,
- evaluation of economic viability of the project, and

- justification for the improvement of agricultural Infrastructure and marketing
system for agricultural products in Bishkek Area.

(2) Phase-I1

On the basis of the results of the master plan made in the Phase-I, the following
work will be carried out for feasibility study on the Improvement of Agricultural
Infrastructure and Marketing System for Agricultural Products in Bishkek Area:

(a) Collection of supplementary data and information,

(b) Topographic survey and other necessary study and preliminary design of
agricultural  infrastructure, marketing installations and storage and
collection/distribution centers,

(¢) Formulation of plan for improvement of the agricultural marketing system that
includes the following components:

(i)  Plan for marketing installations at places of consumption;
- identification of the places,
- identification and design of necessary installations and equipment, and
- preparation of basic concept for administration of new market.

(iii) Plan for storage and distribution centers at the places of production,
including renewal of the existing centers, which includes; '

- identification of the places,
- identification and design of necessary installations and equipment, and

- preparation of basic concept for administration of markets, storages
and collection/distribution centers.

(d) Estimation of the project cost and project evaluation from economical and
financial viewpoints.
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5.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart experts by foreign experts in the following fields:

(a) Field survey and investigation for every line of foreign experts assigned.

(b) Formulation of marketing system and plan and design for agricultural
infrastructure and marketing facilities.

The above transfer of technology will be carried out in the form of on-the-job
training and seminar during the course of the Study. In addition to the above transfer of
technology, overseas training will also be programmed preferably in Japan.

5.4 Study Schedule

The period required for the Study is estimated at 18 months in total for two phases:
8/\months for the Phase-I and 10 months for the Phase-II, as shown in Figure 1.

The following foreign experts will be required for the Study:

Team Leader

Regional Economic Planner
Agronomist

Agro-economist

Institutional Expert,

- Marketing Expert

- Irrigation and Drainage Engineer,

- Processing/Post-harvest Specialist,
- Marketing Facilities Expert

- Land Use / Soil Expert

The required manpower input is estimated to be 80 man-months in total.
5.5 Expected Major Outputs of the Study

The major outputs of the Study are expected to be (i) formulation of master plan for
the whole country with the justification for the improvement of agricultural infrastructure and
marketing system for agricultural products in Bishkek Area as the priority project, and (ii)
feasibility study including the project evaluation from the technical and economical viewpoint
and the implementation program for the priority project. These study results will be
compiled in the following reports which will be submitted to the Government of Kyrgyz
Republic.

A-30



Inception Report

Progress Report (I)
Interim Report

Progress Report (2)

Draft Final Report
Final Report

within one month after start of the Phase-I
Study

at the end of the field work of the Phase-I Study
at the end of the Phase-I Study

at the end of the field work of the Phase-II
Study

At the end of the Phase-1I Study

within one month after getting the GOK's
comments on the Draft Final Report
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Tentative Work Schedule

Study Item

Month

2 |
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Phase - 1 (Master Plan)

et

Phase - II (Feasibility Study)

Preparatory Work

Phase-I : Master Plan Study
Field Work

Home Work

Phase-11 : Feasibility Study
Field Work

Home Work

Submission of Reports
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ITR
|

PR(II)
l
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Note: | Work in Kyrgyz Republic ICR
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: Inception Report
: Progress Report (I)
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Progress Report (IT)
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1.1

1.2

1.3

1.4

1.5

TECHNICAL COOPERATION
BY
THE GOVERNMENT OF JAPAN

APPLICATION

by
The Government of Kyrgyz Republic
for
Feasibility Study
on
Establishment of Agricultural Information Center
to
The Government of Japan

Project Digest

Project Title

Establishment of Agricultural Information Center in the Ministry of Agriculture and

Water Economy of the Kyrgyz Republic

Location

In the compound of MAWE in Bishkek, of which location map is presented in

Attachment - 1.
Implementing Agency
Ministry of Agriculture and Water Economy (MAWE) of Kyrgyz Republic.

Desirable Implementation Schedule

(a) Feasibility Study : Approximately 9 months from the middle of 1999

(b) Implementation : Approximately one (1) year in 2001

Prospective Funding Sources

(a) Feasibility Study (grant)  : Japan International Cooperation Agency
(JICA)
(b) Implementation (grant) : Japan International Cooperation Agency
(JICA)



2. Background and Justification of the Project
2.1 General

Kyrgyzstan is a land-locked country bordering Kazakstan in the north, Tajikistan in
the south, China in the east, and bounded by Uzbekistan and Tajikistan in the west. The
country occupies an area of 198,500 km?2, of which only 7% is arable, and extends 925 km
east to west and 454 km north to south.

According to the estimate of World Bank, the population of Kyrgyzstan in 1995 was
4,476,000, of which about 63% lived in rural areas. The population density was 23
persons/km? in 1995. The population growth rate has been 0.7% since 1989. This low
growth rate is mainly attributed to the emigration of Russians and Germans. The population of
Kyrgyzstan is comprised of three major nationalities or ethnic groups. The largest is Kyrgyz
which presently accounts for 58.1% of the population, followed by Russians (18.0%) and
Uzbeks (13.9%).

Since early 1992, a comprehensive program of reforms has been underway in
Kyrgyzstan and remarkable progress has been made in the transition towards a market
economy. In this period, the structure of the economy has remained skewed towards
agriculture (32.8% of GDP in 1993), with much of industry also related to the agricultural
sector. Some 48.9% of industrial production in 1993 came from light industry, the food
industry, and the forestry and paper industries. Agriculture’'s share of the country's
shrinking GDP has plunged because of natural disasters and the severe shortages of inputs,
most of which came from the rest of the former Soviet Union.

2.2 Agricultural Sector

Kyrgyzstan's economy remains primarily agricultural, accounting for 32.8% of GDP
in 1993, and 37.9% of employment. An additional 10% of the labor force is employed in
agriculture-related industries, mostly agribusiness enterprises. Agribusiness activities add to
the overall impact of agriculture to account for over 50% of GDP.

The country has some 1.2 million of arable land, mainly in the lowland regions, which
are also the most densely populated areas. Approximately 1.1 million hectares have been
developed for irrigation, of which 730,000 hectares are cropped lands and the remaining area
is range land. Irrigated agriculture contributes more than 60% of the total agricultural output
and around 20% of the GDP. This means that the irrigated agriculture gives significant
impact on the Kyrgyz economy. :

The most important products are derived from livestock: wool, meat and leather.
These products earned about two-thirds of the total agricultural GDP.  On the other hand, the
main crops cultivated in the country are barley, wheat and maize as cereal crops, cotton and
tobacco as industrial crops, rape, sunflower and soybeans as oil crops, vegetables, and fodder
crops. Among these crops, the cereal crops occupies 46.8% of the total cultivation land,
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4.7% for industrial crops, 0.4% for oil crops, 3.8% for vegetables and 42.7% for fodder
crops. The average yields of these crops are very low showing 2.05 tons/ha of barley, 2.4
tons/ha of wheat, 5.85 tons/ha of maize (silo), 1.14 tons/ha of rape, 18.0 tons/ha of
vegetables, because of shortage of irrigation water caused by deterioration of irrigation
facilities, unfavorable water management, worn-out agricultural machinery, less use of
agricultural chemicals and fertilizers due to deficit of budget and institutional supports.

Surface irrigation is the most common method of irrigation, though some irrigation
systems were upgraded to sprinkler system. Since 1991, the insufficient funding of O&M
and the dismantling of the State construction enterprises in charge of O&M resulted in a severe
deterioration of the irrigation infrastructure. The conveyance capacity of canals and drains
has decreased largely. In addition, many headworks and control structures in the canal
systems are not functioning well.

2.4 Problems To Be Solved in Agricultural Sector

For the profitable and sustainable agricultural development in Kyrgyz Republic, the
following measures should be taken:

(a) Shift of present monoculture system to the diversified cropping system.
(b) Increase of foodstuff production.

(c) Establishment of environmentally sustainable agriculture system.

(d) Improvement of the agricultural extension and training system

(e) Improvement of marketing system.

(f) Rehabilitation and improvement of agricultural infrastructure.

(2) Improvement of irrigation water management technology.

(h) Promotion of rural development and enhancement of farmers' living conditions.

In addition to the above measures, a well-managed agricultural credit system is needed
for the profitable and sustainable agricultural development in the country. In Kyrgyz
Republic, there are an ample and wide-ranged data and information on agriculture accumulated
in the past. These data and information are very useful to establish an agricultural
development policy and program for the government, to research the new agricultural
technology for the universities and institutes, and to establish a profitable farming and
marketing plans for farmers. Due to less development of the information system in the
country, however, it is difficult for them to approach to and enjoy these data and information.
MAWE, recognizing these circumstances, intends to establish an agricultural information
center under the custody of MAWE.



2.5 Outline of the Project

(1) Objective of the Project

The Agricultural Information Center is proposed to be established in MAWE for the
following objectives:

(a)

(b)

(©

(d)

(e)

(f)

To establish and operationalize a nation-wide agricultural information
system for provision of comprehensive information including land use, land
tenure, crop cultivation, farming practices, water use and supporting
facilities, and databases including agricultural policies, research and
technology, market development, supply and prices of agricultural products,
livestock and inputs and agro-industrial laws.

To establish a system for monitoring of research activities in the MAWE's
regional offices, bureaus, attached agencies and cooperating agencies.

To introduce a modern information technology enabling users to get highly
accurate and fresh data on agricultural performance.

To establish linkages with MAWE's information offices, universities,
colleges, and international and local research and statistical institutions.

To provide assistance to other staff for bureaus, attached agencies and
regional offices in the conduct of research and statistical activities.

To organize and manage training activities and seminars that will promote
and improve research communication and statistics information.

To produce printed materials and periodicals such as news letters,
documentation of outstanding research results on agricultural production and
marketing relevant to farmers' profitability.

(2) Project Work

For the implementation of the project, the following facilities will be needed:

(a)

(b)

(c)

(d)
(e)

Construction of buildings for operational offices, storage of databases and
laboratories. ’

Establishment of computer network among MAWE's information offices
and regional offices, universities, colleges, and international and local
research, related organizations and statistical institutions.

Provision of compatible hardware and software platforms, peripherals and
other equipment.

Training of staff in the implementation of the project components.

Local and overseas training with respect to the various technical aspects
involved.
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3. Terms of Reference of the Proposed Study

The terms of reference for the feasibility study on the project is presented in

Attachment - 2

4. Facilities and Information for the JICA Study Team

() Assignment of Counterpart Personnel of the Executing Agency for the Study

MAWE will assign counterpart personnel to the JICA Study Team to meet its

requirement.

(2) Available data, Information, Documents, Maps, etc.

(i)  Agricultural statistics.

(i) Production year book.

(iii) Previous study reports.

(iv) Soil map and Land use map

(v) Allinformation available at the offices relevant to the project.

(3) Information on the Security Conditions in the Study Area

There is no security problem in the study area, i.e., in the capital city of Bishkek.

5. Undertakings of the Government of Kyrgyz Republic

In order to facilitate smooth and efficient execution of the Study, the Government of
Kyrgyz Republic shall undertake to:

(a)
(b)

(©)

(d)

Secure the safety of the JICA Study Team.

Permit the members of the JICA Study Team to enter, leave and sojourn in the
country in connection with their assignment therein, and exempt them from
alien registration requirement and consular fees.

Exempt the JICA Study Team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of the country
for conducting the Study.

Exempt the JICA Study Team from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to the
members of the JICA Study Team for their services in connection with
implementation of the Study.



(e) Provide necessary facilities to the JICA Study Team for remittance as well as
utilization of funds introduced into the country from Japan in connection with
implementation of the Study.

(f) Secure permission or entry into private properties or restricted areas for the
conduct of the Study.

(g) Secure permission for the JICA Study Team to take all data, documents and
necessary materials relating to the Study out of the country to Japan.

(h) Provide medical services as needed. Its expenses will be chargeable to the
member of the JICA Study Team.

The Government of Kyrgyz Republic shall bear claims, if any arises against
member(s) of the JICA Study Team resulting from, occurring in the course of or otherwise
connected to the discharge of their duties in implementation of the Study, except when such
claims arise from gross negligence or wilful misconduct on the part of the member (s) of the

JICA Study Team.
MAWE shall act as counterpart agency to the JICA Study Team and also as
coordinating body in relation with other governmental and non-governmental organisations

concerned for smooth implementation of the Study.

The Government of Kyrgyz Republic assured that the matters referred in this form will
enable smooth execution of the Study by the JICA Study Team.

Signed:
Titled:
On behalf of the Government of Kyrgyz Republic

Date:
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Attachment - 2

Terms of Reference
for
Feasibility Study
on
Establishment of Agricultural Information Center
in
Ministry of Agriculture and Water Economy of Kyrgyz Republic

1. Rationale

In Kyrgyz Republic, there are an ample and wide-ranged data and information on
agriculture accumulated in the past. These data and information are very useful to establish
an agricultural development policy and program for the government, to research the new
agricultural technology for the universities and institutes and to establish a profitable farming
and marketing schedule for farmers. Due to less development of the information system in
the country, however, it is difficult for them to approach to these data and information.
MAWE, recognizing these circumstances, intends to establish an agricultural information
center under the custody of MAWE.

In order to formulate the Project for Establishment of Agricultural Information Center
in MAWE, the feasibility study (hereinafter referred to as "the Study") urgently needs to be
conducted by specialists.

2. Justification of Japanese Technical Cooperation

Japan is known as one of the most advanced countries in the agricultural information
system for provision of comprehensive information including land use, land tenure, crop
cultivation, farming practices, water use and supporting facilities, and databases including
agricultural policies, research and technology, market development, supply and prices of
agricultural products, livestock, inputs and agro-industrial laws. If the feasibility study is
conducted under the Japanese technical cooperation, these advanced.technologies will be
introduced to Kyrgyz republic through the Study.

3. Objectives of the Study
The objectives of the Study are to formulate a nation-wide agricultural information
system in Kyrgyz Republic, preliminary design of the buildings of the center and other

training facilities, estimate of the project cost and justification of the project through the
feasibility study.
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4. Study Area

Bishkek, the capital of Kyrgyz Republic.

5. Scope of Study

5.1 Detailed Scope of Study

Before pursuing the proposed project, a feasibility study is recommended to be

undertaken.

The objectives of the feasibility study is to formulate the establishment plan of

the project, which will serve to strengthen the MAWE's operation in data management and
research utilization by providing appropriate facilities and infrastructure for proper and faster
dissemination of relevant information to various end-users.

The study will cover the following activities:

(a)

(b)

(c)

(d)

(e)

()
(@

Survey on agricultural statistic management and information system including:
(i)  past and present statistic activities,

(1) statistic data processing, and

(iii) statistical information release system.

Survey on current status of existing research stations including:

(1) inventory of the existing research stations,

(i) management system of agricultural research and information,

(i11) past and present research activities, and

(iv) research results monitoring activities.

Survey on the linkage with MAWE's information offices, universities, colleges,
and international and local research, related organizations and statistical
institutions.

Survey on current situation of the linkage between agricultural extension and
research.

Survey on present telecommunication system including:
(i) national telecommunication system, and
(i) MAWE's internal communication system including:
- MAWE's central office and regional/provincial offices, and
- MAWE's offices and research institutions.
Identification of the constraints on the present agricultural information system.
Preparation of basic plan of agricultural information system including:
(1) improvement plan of organizational structures,

(i1) facilities and equipment plan,
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(h)
(1)
W)
(k)
)

(iii)
(iv)

selection of suitable software and computer program, and

stage-wise establishment plan, if necessary.

Preliminary design of facilities and equipment of proposed system.

Preparation of operation and maintenance plan for the proposed system.

Cost estimate and implementation plan.

Project justification.

Preparation of feasibility report.

5.2 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart experts by foreign experts in the following fields:

(i)

(ii)
(iii)
(iv)

Field survey and investigation for every lines of foreign experts assigned.
Plan and design for buildings and other training facilities.
Establishment of information system of hardware and software.

Project justification procedure.

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. In addition to the above transfer of technology,
overseas training will also be programmed preferably in Japan.

5.3 Study Schedule

The period required for the Study is estimated at 9 months as shown in Figure 1.

The following foreign experts will be required for the Study:

Team Leader

Information and Communucation Technology Expert
Agronomist

Agro-economist

Agricultural Extension and Training Expert
Institutional Expert

System Engineer

Design/Cost Estimate Engineer

The required manpower input is estimated to be 45 man-months in total.



5.4 Reports

The results of field survey and study will be compiled in the following reports which
will be submitted to the Government of Turkmenistan.

Inception Report :  within one month after start of the Field Work in
Kyrgyz Republic.

Progress Report :  at the end of the Field Work in Kyrgyz Republic.

Draft Final Report  : at the end of the Home Work in Japan.

Final Report :  within one month after getting comments from

MAWE on the Draft Final Report.
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Tentative Work Schedule

Study Item

Preparatory Work in Japan

Field Work in Kyrgyz Republic

Home Work in Japan
- Preparation of Draft Final Report

- Preparation of Final Report

Submission of Reports A | A : : A
ICR i } PR DFR
Note: I Work in Kyrgyz Republic ICR : Inception Report
PR : Progress Report
Work in Japan A DFR : Draft Final Report
FR  : Final Report
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