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World Meteorological Organization
World Resources Institute

Water Resources Information Map
Water Sector Development Program
Willingness to Pay

xii

[EHEER B 1

[E R = S S B ST
ESBL/AN: =

KEREE

KEE BB T

K [ HiE R A
:/\‘——'b"/lxﬁﬁ)( IV VIR
BRI

K&%%kﬁé®%%ﬁD7§A

KBRS

Fa R PR AR A

[ SR
EEWYVAs

] R S 5B B
& PR ST RT

K PR X

Kt Z—BR%7Ta 77 A
AV VE R



1. MERE




IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty
1. DEZEE

1.1 FAEEsERAEDBH
1.1.1 FREHhis

Wy BRERAT O FE it sk 1 X, ¥ v T VIR BRI Qaaxo-North #i3sg Kz O Qaaxo-South Hitek & |
7N RY NS Yy TIVRARICE HIERK D Qaaxo-East Hilikod 3 ik T 25 (X 1.10,
111~ 1.132M8]) .

1.1.2 EHAEOHH

T X TR TEL OME - KEHERW A HEE T D720, MERE (EMEEL D
ERIEE) % FEM L7-, Qaaxo-North Hiik iz >\ Tid, V% FMRBHIK S 2T LD KJE
& 72 B FRUKIEG: 7 OREI LS 2 iR A2 3E T 5 2 & | %72, Qaaxo-South }2 UF Qaaxo-East

Mtz >V TiE, AKERHER I O L& R 2155 B CYBIRE 21T - 7=,
1.2 BEhR
121 #HBEHSFOERTERLIFENRE

MPIOFHE TlE, BEXEE (REEXFEE  VESIERERE) % 50 &, ERFEE (FEHHE
EERIRATE  TEM{ERE) % 25 s CTE LTV 7oAy, I O Vg & UK BEHVE 73
b ORI SN2, X0 IRSOMEREZ AT 5720 TEM IEREORE &4
HEo L C A A S L7

W E M E . R E XAER O - ORI EME 2 BB L GRE L, FiC,
Qaaxo-North #ulghi%, A HHIH S O 2 BT 28 ET 5 2 R T HARHKEOM T
KATREMEZ M5 2 & 2> b H I HI B E JE A ClIH KRR 7 2 3 v L O i s A 4
BT 572012 TEM LA RIS VES IERE S OM5E &2 1T 572,

F LUWHEEORELELZ, £ 12K HIROMBIEE OFENE 27,

® 11 MEZEORENE

TEMIEEA | VESIEER i

A S 25 50 75

FENi K 42 34 76
= 1.2. {JBOYEBZFEEDOHAEARNRE

HilEk 4 TEMEZRA | VESIERA &

Qaaxo-North 22 25 47

Qaaxo-South 1 9 10

Qaaxo-East 19 0 19

7t 42 34 76
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IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HEETE BRakIOoSo b (I74FILLE—F HE—F 1 FLEKE—F) Sl L
122 FEMAOHKEELREE

13

131

HATPHA & LT, KEMVE Y b O PR AT 52 i M A A UL T E b s OO AT
FHEHIRA~DE RGN G OMREIT o1, £io. WHEEEMBERICIL, FRAAT Y
=7 OB ZITV, WERERE ER R O W) & R T,

Qaaxo-North Hilsk OFi & Tld, TEM IEEEZWOIITV, £ D&IT VES LA 2 5
L7z, VES IEZRA ML TEM {ERA S & [ — MR & 7213 TEM BRSO fisE & L
TEE L2, 512, TEM EEEORER S O RE IR L B 2 55 #AIZ VES AR
BN ZFRIT . TEM IERER R OMEE b ka7,

BEAE
SHILEREREE
a. EBEXBEEDORE

BEXIRAEIL, RHIZERER AR L. TS X DB S L B BT O iy
MERLNCTDHETHL, Thbb, HAOBXNRMEE N TN TN D 2 L
5. HRBIZ L LT, MR TOEA - MEOIKHUEZ T, #TKRKORD L OHUEHE
EEHAOLNITLHIETHD,

a.l EHEXBEE

BRIEA (EEBRES : VES EFEA) 1. HE FOAKER RO PRS2 60E L
TYEET A HETHA, KHETITI 2T v~y —EOEMEELZERA L (1K 1.1),

(1)
A= l
—y

\MN/2

<1

AB/2
pa= /4% ((AB%—MNZ2)IMN)X (V/I). p a=5L#HHEH (ohm-m)

| : ABRIOIEEEN(A). V : MNEDORIEEE(V), AB : BEITEM, MN : BALEM
1.1 2asoRN LIy —EEIBEE

R FEAR & FEALFEAR O BRI FE A3/ S AU R RPN oy O A RO L
REFITETOEE L ETMEICR D, LEERN-> T, EMEREE X2 T #HOWEZTT
VY, BRI OBR L LT RBMNEIRDT (o a) 2RO IVTH FHEE DTN ATRE L 72 5,

T T LY e ik, IR RIS T T AMAlD 2 @EETOEREMA, B)IZIEE L.,
ZONBNZE T 7z —xt O FBALEMM, N)TENMELZWET D, TN OBEME R
J& L7z pa &R, 2 pa L BN E OBRETXIE S 7 7127 7y hL, #iff TRR
L7z, Z OMRIT—f&MIC VES (Vertical Electric Sounding) B & FEIEL T 5, BIEE

1-2



IFAETES Y SLEARUY R UK R ARSI N BRI e
HE%E BROKTOSII b (TrAFNLR—b HK—T o5 Lk—b) ER gt R

M EIBE (AB/2) & FBALEMLIFR(MN/2) & DA%, £ 131277,

R 1.3 LaSUALSy—AEEMRE—E

(ABD2) 15 2.1 3 4.2 6 9 13.5 20

(MN/2) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5/6

(ABI2) 30 15 66 100 150 220 330 500

(MN2) 0.5/6 6 6 6 6/45 6/45 45 15
a.2 HlekE

NI ER R OMFRIZ, PASI #EH(1 % U 7)) 16GL R 632 {E#% % O Chongging Wanman
Geophysical Instrument Company #:8(F1[E)> WDID-2 B2 EH#TH D (X 1.22H) |
UL R I BRI N E 20k O E# s LR 2T (R 1421) |

1.2: BXIEEAIESS

K 1.4 BEIFRERERMLHE

HIE B4 RES
16GLA D525 HE Output current : 1~1,000mA
WDJID-2M 2452 A5 1 Output current : 1~100mA

b. B E
b.1 BIE 5

AR X, H RS O Qaaxo-North Hilsg & U Qaaxo-South Hitsl T S it L 7=,
EXIEAE OWEH AL GPS IZ T 2 E L7c, HIEIL VESIEEE & L, BILEMmD
K% AB/2=330m & L7-,

b.2 BB R
SRS s O AL VE AR LTI E R N 2 D T D IR B i < L B ASIRALIC < Wil ©
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1.3.2

bol, O, EEZMTIZOICERBMOREEEC LD, EMHHEEON
BEEHZ 720 LTHEZRA T, 6T, BRARAUSS WHLER TIX, HAOEEZ &S
JEIZEI D B 2 TEE LREEZIT o 7223, 972 I L 2 Fia7e Wil E #s C o E i1
BEMEOLWT =285, LoT, B LT —#IZiE, —HRHMOBEDEIIEZ R
L TW2RWHLED & 5,

c. FEAT T 15

fgtr Y 7 b o =71, KE Interpex Ltd AERO“RESIX-P*ZEH L, —&KoeA /38—
a UIRNTERAT o 7o, FRNTIER. BEAFHT O T KA « FRHIGREE - BREEE ST OMENT 75 S0
¥ - HEEZBRE L CTITo7, £7o VES #hifin &% DOfEHEE Th 5 0% Il L T
WraiT7s o7, BREEMATIX, &8 OWREZ T 2720 B T 2T 7k TH
% 1.31%. Qaaxo-South HuE DR EF = 9 OJEHEEMHTR LB TH 5, HOLEMNIE,
HIE T — 2 R ORHT S 7z Fe s o Bamth . A UM S 72 B s i X 4 o=
LTW5a,

Qaaxo-North Hulsk(Z >\ Tid, FRBUEE D> © H T KIRFAE O rTREME I K OV DR EE
HEE LT,

BO9

10

1000 -

APPARENT RESISTIVITY (ohm-m)

100 .
10 S — - N 10003 i .
1 10 100 1000
AB/2 (m)
1.3: EBHEEHEMTIERAE
TENREHRE
a. TEMEBRE DR

HEER S (B MR RIAEI) ERAGEATA T TEM B & PRITHL, B6(EHHE X 0 A THOICRES)
EINE S, MU D ORVE &R CHE L. HT O HAIRTHES & W25 2 ik
BB, M 2 OHEEH L — T RO =T N ERGE L, 20— 7 M ETIE ()
WAL, 2 DM AW IER L7 ORI ORINEILE 2 21 LROBS L
P—CMET 2.
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

Z OBEFERIE O 2 WS, IR S AU mERIC LV RAET S, WETRIEX
M_mﬁio_%%&k% ZHEFEEICEIE L TV, ZOBRBITEEOMENRILI - T
WSEETFIZBEI T DT, AE—7 - U T EHMEENR TS, —F, EitlER#%o =
A VI EE (BGORZAL) 1X, M T OIS ICEBEE %) 5, FlziX, Tolkk
EHD @ WG A X ETOER R ES O NEENRKRE D03, ZOHAWMITHEL T
W< NIRRT TR, R 15 B o0 O S LS BRI O 5 A 1T
TRV, EOWERIT/NI VN, aA V) EREIL, R RiUEIcfE T 52 &0
T&E., REOFHITETEN#% OREREFIC BT 5,

TRANSIENT CURVES

current

Voltage Resistive medium
sensor dB/dt

transmitter ~ magnetic field K

% / \“
Voltage . Conductive medium

/ - dB/dt
7% eddy current \

—

K 1.4: TEMEZEEREH X

a.l TEMEEBRIRE

Z OFEORHEAE LLFIZHIELT 5,

1) A A M | e D MRV IE S | 2 Ea A L bl RIZKFICHRET 272 Thn
7o 8D, BEHHRHUAS B\ OO A A R A sk CIIEER 3 LIERICAZI Th 5,

2) M EHERE 1T/ NURETHY . 727 B ZAOBEWBELILEH T HME AN ARETH 5,
3) EAE i 2 KT L 72 14 OREBS OWMIEBR R A WET 272012, MIEFITIE 1 RBESHIE
FAEL7eW 2, EFRICZELEZEREFZNET D22 LN TE 5,

DWGHORHEWET D7ed, BHNELZLEL T LFECTHEERDAZTA v -
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR W TBUE NERR S HiE
SEERE-BREKTOVI I (TrLAFINLEKR—F HHR—F 4 TLKR—F) EfMER K St

27 b (MR F O R 7 H B BT TR oD B35 H RV 3 C e 5B %0 7938/ L
fcﬁl/\o

a.2 HlEEE

A TR U722 &1 0 & D Geonics #HD TEM iEHIE S AT LT, EWTEC
MHMER L (K 152M1) o ZOWHEY AT AOHFEEFR L5IRT, RUIEV AT A
ITEE LTEER. ZEIA NV EOVEEHENDRD,

Protem57-MK2D A5 881%. TEM IEHIET — X IERIEE CTH 0 | SHREEIZ L - TEH
FEWTE ORI LALREZ IR T D 720N O DORIERF L ORREENTWD, £
CW%fVVVM\W%ﬁﬁ%%85m~&%m®\MGM~ﬂgmmLL@Mwwﬁmmﬁ
MEND 3 SOMEL >V THD, ZNOEOHIE L v DIFEAR R EFEZR TS
DOTEEME EBITHIB SN TS, £2, FHE L > IR R O R TR
SN = ERBE L DIIZ 20 T ORTONT WD, FF7— OV 7Y v T A2 &
16lcF L5,

HEEERD TEMS7-MK2 1%, /N7 U —ERE) & OS8O ORI FTRE T, Fck 26A D%fE
MTED,

Wi o —I2ix, A &7 v a R (EA W EFRIA L,

Protem57-MK2D & 558 & OREZORBIZ, V77 L A - F—T L TERE,
Protem57-MK2D DO WJERFEHZ & - TIT72 9,

Wt o= b OZEREFITREEED T 7 THIESNIZH%, A v F o 7T
ENb, AX X TEEOZIERFEFIE 20 7F— FIERZNTYH ) 7S, N
HAEY —ICRERESND, BUGIEERK TR, MELERELELEDOAEY —hbar
2 — X ~HRE U CTRRT 21772 9,

Receivers2{z2& Transmitter/Generator 615 25/ 58 A%

X 1.5: TEM EZZEERTES



IFFEFES Y SLEARU S = A LIk ARRIS M AT NI 154
HESE BERAKTOVIY b (I7AFNLE—F HR—F 1T LK~ ) ER R 24t

# 1.5 TEM EZBFEERAEL AT L

Equipment PROTEMS7
Receiver Measured Quantity Time rate of decay of induced magnetic field
Repetition Rate(Hz) 285/237.5, 75/62.5, 30/25,7.5/6.25 ,3/2.5
Time Gates 20 geometrically spaced time gates

(1)Reference cable

(2)High stability quartz crystal

Transmitter Current Wave Form Bipolar rectangular current with 50% duty cycle
Maximum Current 25A

110 and 120 VAC for 120V

210 and 230 VAC for 220V

Receiver Coil Air—cored Coil, Effective Area:100m?

Synchronization

Output Voltage

& 1.6 REFROYUTI TR

AT m/sec
Gate EM57 time range
No H M L
1 0.0859 0.352 0.881
2 0.104 0.427 1.06
3 0.129 0.525 1.31
4 0.159 0.647 1.61
5 0.198 0.802 2.00
6 0.248 1.00 2.50
7 0.312 1.25 3.14
8 0.393 1.58 3.95
9 0.497 1.99 4.99
10 0.629 2.52 6.31
11 0.797 3.19 7.99
12 1.01 4.05 10.13
13 1.28 5.14 12.86
14 1.63 6.54 16.35
15 2.07 8.32 20.80
16 2.64 10.59 26.47
17 3.37 13.49 33.72
18 4.29 17.19 42.99
19 5.47 21.90 54.74
20 6.97 27.92 69.77
b. T E
b.1 B E R DAL

Y

HENLE X, GPS(Global Positioning System)iZ & 0 JI7E Z1T72 > 7=, JHIEHLSE DO FEEE -
PR R ORI, X 111~ LASOMIE sALE IR L T D,

b.2 Ttk

TEM IEREORERE X, B P I NN —THETER LT, £ b 70— EER
B XX 1612777 & 512 100mx100m OEFE/L—7 % HVT, ZOH0LIC EM57 flt o4
—ZHIRITEE L CHIE Lz, JIEX, XEEIIEW 85.29us~69.8ms D K[ i T1T
STHEY ., EIHOLAEPUEHR A S FE 400m FLE £ To PR 2 M Lz,
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EEL—T

50m 12 HEMSTE v —

v )
100m A

77 LA —T )

v

7

EEHETEM57-MK2

<«

v

100m

1.6: TEMZREDEEREAERDEE

TEM EREDOWE FINRIZLL T OE Y Th 5,
L) Hi R A S AL 2R & BRI TIRET 5,
2)iE(FEN—T DF K VR & & 5 HIN % THlE L, 100mx100m O/v— 7 %% & T 5,
EEN—T 7 —T N DiHZ TEM57-MK2 (G #s & BT 5.
A)EEN— T NEBICERE LI E SR v — 2 KRS ET 5,
S)ERE o —n b bm RBREEEN AT R E R A E <
B)yEfERe L ZEMEEY 77 LU A —T LV THHET 5,
NEEERE O~1TA L L, HIEL Y H-M-L (& - b - REERED) oREEIT .,
8)Protem57-MK2D > 2 7 MMZ K HIER T#I1%, MESHM Z2HuL L, IRDOXEL—T
RIEGHT~% 5,
b.3 BIEIR DL

WET —H ~DORANE LTERL A A0 EF5id, Qaaxo-South Hi & OF Qaaxo-East
HuIE T DORGH TR D DERE /) A ZAOIRNZ T D 72D HEM S 200m Ll LA T
WE LTz, ZHICEY, HIBMBWTST — X257 52 LN TE 72, Zoftic, —Ho
PRTT—ZONRTYXNREH LN, BERICER ST =2 OEIXR,

c. FEAT T 15

fiEdr Y 7 b o =71, KE Interpex Ltd AEBELO“IXID v3” & H L7, EATIZHIE T — %
NOHT BB E 2 R D A 7212, LLFIZRT Smooth A >/ 3— g v b @A
—Va v EMHEN DN AR LT,
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c.l SmoothA > /X3— g v

FEELOMEHNT TIX, £9 Smooth 1 /3= g LT S FIE TN L72(X 1.721),
Smooth A > /3= 5 %, EESERE F I L THERICIE LS 225 X 5 I BEIRICEK
EL, BEOHEHEO L2 A =2 a VTR HETH D, EHIT, KB OHH
FUIEERMMC AT D LW ) RS AR IT TV D

ARFUETIEYIME % 5 2 TSR 035 Eﬂ‘é?‘:&b\ BT L BT CRERIG S
AVD KR 8 5, Smooth A 78— = FHTRE SR I T HL TS 2 g k(A A —2 7))Ly
KIFEIR P 2R T2 Z LI L TV A HIETH D, X 1.71% Qaaxo-North Hifi
DRNEFE T 4 OTEICTh 5, KOLEMNE, BIET — 2 KO S 7z et o 3

B, AN S 7= Smooth A 83— 9 N K AT TH 5,

1.7: Smooth A2 /\—3 2K B HT5I

c.2 BREEA N —V g v

tt?ﬁﬁ%a_i)\im’*’?fiﬁf%{% AL LTV D AR, BESIRE 2 EMEIZ RO 5720
HEGUE L EREA B RICE S EL 2 LA EE A /=T g U LT

60
JEfEE A R — 3 fﬁﬂﬂ;ﬁﬁk LClEoE, FBoLiEyiE, fEoEz5 4,
ZOMHIEZ S L2, WERHRICR b LKL EIE 2T 5,

1.8/ Qaaxo-North ﬂﬁfﬁﬁ@(ﬁbﬂiﬁ 4 OFFENTHIC, AR FEREEA 2 N— 3 CHiffT
SN BEERITNTH 5,
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W TBUE NERR G hikiE

I;Z'— t 7@ /’V%)b,;é*@&(jt/l& l/“l/)ll.u7kﬁlﬁgﬁ%
b HR—F 12T LKR=F) ESI ST 7 e o

HEEE -REHkITOCIH  (I7A4FILLKR—

1.8: BREEA/N—2a 02 KB BETH

AKRETIT R o o7 — 2T FIRZ X 191277,
RESNET— FOREMEIX, V—7OREXS - ZEWROTA v - EREEEZ T =
v 7 LTctk, RECERPUEICER I NS,

0 B dB/dt(nV/m?) 12 ZE #

Protem57-MK2D Il FEEAE Vo(HEAZ:mV)iZ, RAUZ &

9% (Geonics,1992),

dB/dt=(Vx19200),/ (Ex2")
n IIEEROFIETH D, 5T, BLAL

ZIZT, EM)IEZEaANE—A LB,
(BB D,

IE, RIS &0 R BIE D BB LTI pa(t)(ohm-m)iZ

pa(t) = (. 4nt)x(2uM,/ (5t.dB/dt) ™

G (Anx 107 (HIm)). to(ms)iX 245 FEHEIEW % ORGEIEI . M 1%

BIEA)DETH D,

A

=

?C@
Hﬂf

Ty

B
YRTHY, FEE/ I/~7ﬁﬁ§(m Y&

%’,%u (1
30
[
\L

SR

ulll

IR IEZ KD DD D@HEEA /N —2 a T, T O HRFUEE 2 K EadE
CUE L. BRI A 52 £ 2 bEMR SN D HBIGE L ET —# ik L,

TDENDVIRLIR D X OGP L BRE) 2B b S T2 TDEPN NS o7z

EAZEOEPREEL Lz, BEEA o=V dd, Vyy - U7 byvard

RRIEI D FER I dRc /N SR IE D BGR 2V B EIIZ R LT,
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14

141

W7 — 2

AR X T e T 4B Y T

FEYEL - fRtE

FLBNERBTHR~ DA

pd ~

Smoothf >/ = S A

WA A= 7 l
AR AT X
4 I T [ PR RS AT

~ /

HYETI] B {7k

A
A 4

HELEFAT

X 1.9: fgfron—K
FERUEBITER

EBLERESRKRE (VES)

VES IEREOIER AL, SHIMOREMER (X 111, X 1L1228) | S0 7
BHLIRBU AR X & O R (¢ 1.14~[% 1.18) | VES EBREMIE T — % | VES
LEOfRITHERK (UL b7 =527y 7)) L LTEED, £/, VES IEBREDIFEGTH A
T2 7y 7R LT,

a. Qaaxo-Northiis

AHIORENE X 2K 11URT, WESEIL 25 RTh D, X 1.141F VES LA
D B HHRH I A [ THIZE T 45m~220m D 4 FifE 2 3 LT-, i FIREIL, Bk EmR
MR ONEDOIEE T 5, 7235, HiFE T 150m K OMIE T 220m o A AT XI2 >
WX, ET —Z OEHEEMENWZ ERBX LN, SAkE RO % i/ NRIZ
LW, Fio. RS IR - A IS 6 RIRRERE Lc, UUFICA#ERT
REE O RN HRHL A 0 O LU S W i O FE 2 bR 5,
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a.l RENT RS AR (B 1.14)

D453 A1 X O HAR P 1RSI EE L U 7= BP0 A 2 7R LT D,

O HENEERPUOAMARIZ BN T, MALICE O FAR P E 2 il LT 5, FRICHILE
7-1~ ) 5228~ ;R 15-1 % #5207 MU HARHL O R EEEER O TFENR B 2 Hiv, Z Ol
IZU =7 A2 Ml -> TWDATREMER S 5,

@M1 T45m O P IE10~1000hm-mLL EOFFHIZH 5, /AL, KmAf (%
) CHEEE < KA GRHED CHEHIAMEL b,

@H1F T100m O LLHKHUE 1330~ 1000hm-mEL EOFBHIC H 5, AL, BiR O
X &R, RmEAR (R OB, KA R G TR E 725,

O#1# F150m ) HHIE F220m DA KICB N TS, KEAM (FEH) e b,
AR RN TR Z R LT D,

a.2 e ErTER (X 1.15, X 1.16)

HE S OVESHARIL, HENSH FEBICHT CE~ME~E 2R TH A4 7T D, £
IR A LU FISR R %,

DS T4 ~6)E %2 1~ 7,

Q@ELUEN L2 (UEHSIC L - TIXE3E) 13HE Ta~ K, 800 3K~ & e EHT
oL, TOTIOHMEBTIOMNOREE L 20 A Em< 25, TR LD EEHT
TP R 24 0 3R L Tl R0 s ikht & 72 %,

@LL., Wm2k OWimE3D&R FE (HiFR F150m) TIXHERMEL eo T b,

@A Ik T O LL BT & O ARge i, Wi 1 oRE 2 &R 3 R OWiE 4 O
14-1 & {5 15-1 ORFH TRD DDA, Z OMRERFUR F TR £ Tk Tuvie
v,

b. Qaaxo-South#tigk

AR D PRAN B XN DWW T 112128 LTV 5, HIIE S35, LS BRI
300mT&H 5, E£72. UNHCRI A TVESIER A 2 Fi L T\ % (UNHCR, 2011) .
ZORER GO TR EZIT D,

AR L U<, RPN Z 4 T (MR T 45m~Hi#& T 220m, [X 1.17207)
&L HRIRPUESERT R K AR L2 (X 1182 M) , LU FICEe M Z ik~ 5,

b.1 RENT B AR (K 1.17)

OREMNEIREUL, ML F oo TRl L, SFmEmAM () CTHREFME . HMl
(G CHRBIN s < 22 DM A T

QB NN Z LI T 5 &, K FT45m CIHEHRPIOHEPAN A < . IR FIRSIZ &
FEISHL O FEPH A IER LT D,

QW R F 1D PEARI200m AT I AL R A~FEE i CiR Y (BEIXV U L2
STWD) PO ERE IR OFET LV KEEHIC/e> TnD EBE BN D,

@ Z OV RIOARHIRGTUT I PR T H A B AL, TRNE EH T KRB ORT o v A3
FWNWZ & EfAlbE TV D,
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1.4.2

b.2 U ETm X (X 1.18)

FERPUE, REOOHTHEBRICHT TE~E~EmEZ R LTV 5D,

OHIEP G IT4E~6/8 2=,

QBN S OWET — X 1%, HFE FABR=10mfIT (BE2JE~5F4fE) THEPFINED,
@Z O FHEH TN EL 72D,

@WM AL 7 & 8 1 D E TG E O R AR b b,

TEMZEEHEE

TEM IERAEOHER RIL, TEMIEREDOIERET R, TEM ERENET —4 . TEM &
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Legend © TEM Survey «<——  TEM Survey Cross Section (Line-1 ~ Line-9)
° Vertical Electric Sounding <----  VES Survey Cross Section (Vline-1 ~ Vline-6)
BH
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100.1700 o0-1 Vline=5 — | e 6 | 281400 | 1000300 | 1464
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. Borehole
o3
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: * 1 6 | 295144 | 1004278 | 1663
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Location map 200m depth of Smooth Inversion
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Well cover

1 | Protection housing

0.5-0.8 m Concrete base
| Ground level
15 inches Mud Circulation Drilling
\ . .
20 m Observation pipe
N
Cement Grout
200 to
250 m
12 inches Mud Circulation Drilling
I~
Back Filling by Drilling Cut-Fills
Seal by Bentonite or Clay
1 1
—
10 m 8 inches Steel Casing Pipes
[ 8 inches Slotted Steel Screen Pipes
—
——__ Gravel Packing
8 inches PVC/Steel Bottom Plug
10 m
//

Annex 1. Typical Structure for the Observation Well
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2.2 BB 3 R D EE

AHEOTEAIHF CA) OAERETHFAAIITLLT OREHETHRIE LT,
HIM RIS ¥ ZRA ORI Y 7T, BEfFH T 0 b+ 0B 7350,
JRATE U THU R K DEKIZ &0 BEAFH P & O E Tz kT b H0E,
PR OME R LOHFER R L, A% rTRERH KE DMk B A HE P L |
AR Ptk O /K BRI A & 2 fEHT S 5 T, KERHVE R D 22 By & KR,

FBIHFAE 2TV BLHRIRTL 2 8 U TR Z DWW CTHIZH P 2 D 7o, Z DBk
PECOBEREZILLTOL D TH D,
UK x5 & 72 2 BARBY 7245 K 8 O 43 A 23 BR S FHIE R BE (200m) £ ClCAHE SN D
e
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HUF SO HIVESE ISR L CHIREDNEE 2 5 RTBEME DS iR sD T a2 &
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HEEE DM OW I R —T7 4 7 LiR— MZiER 5,
A R O A HUE D T OB OB EITRDO LB Th 5,
MEEBESHREE (VES) % 25 &,
BRI R (TEM) % 9 J#R (MR SR 22 &)

(2 K0 HR AR D O K BEHUEDR I A ARE T 5 LE IR X & AR L. i
WX Z O HRUErE A2 b & AZPLT O FEAECTHHI R 2 3 E LT,

T K DRRIE DAL L B 5501 & R 2KV Ate

K AEEIGHETRE (] 200m) £ CTOMICHFEMETDHZ &

Hl~ v HEOT 7 ARG MR AR ETH L

FRORAERRAZ I, S HITBUKHROFKIEZ LT O TRV IAAT,

> HAEHIRIC AT A A ITRATIC L o T FARDHKE & 72573, J8n
DOEAFHF T — 2 TIXRE 150m Al (I HERE T 5 A S 1T K O TR R4 &
RO TNRNWZ ENEL, SHITKELDRNWEDFERL H D,

> o THRIOIREITIFEARICHEE 100m Al £ CTICHERE T 5 13a K a8 o
T AKIZBUK DRIG4 &5,

BARMCE®RE U7 IRHI S O i3 L OUKBLHVE M 2RI LA T LB Th 5,

1) HEEDSSRE Lo (2 @A R oo R L E SR EEE T 410m B TV D

2)  IEHIHARIC I b T O BETE R T L E AR EEEE T L3k mBE T D

3) HBHYA bEAESREO PRSI 2 MR Z2 0T 5 X 9 S s (MERE
W) DEET D
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4)  HEEI AL S FE R T ST TR ICERNT 2 B BB L, A
HDkRIZY ¥ T NERE DL RFNCEET D

5) 2 OO FHAIMATIZ, SBEIOEMNSORKE WiEkE) SEE 200mE T
DN LTV D ATREME D MO T

BB RE U IS 1 M 2.310, HEE RN A EE L= A MESIILL T O
& 22ICF LT,

& 2.2. ERIMROY A MER

HA b WOREDA Kebele | JRHITRE GPS i (FEFHhs) *

F5 T T4 (m) E N Elevation
JICI\/I\O 7Wleﬂ Kabribeyah Farda 200 281113 1000179 Ab. 1447 m
J ICI\‘?O _ern Kabribeyah Farda 200 280742 1000002 Ab. 1448 m

* UTM, datum Adindan

Legend © TEMSurvey «~——FEM Survey Cross Section (Line-1 ~ Line-9)
e Vertical Electric Sounding «---VES Survey Cross Section (Vline-1 ~ Vline-6)

100.2300 |

Line-9 Line-5 ‘

100.2100

3}

25 Vline-6

100.1900 |- Line-8

100.1700 | Line=7

100.1500 -

100.1300
P
100.1100 | @g v
1
100.0900

100.0700

100.0500 -

A21 : No-1 well
A27 : No-2 well

100.0300

100.0100 -

99.9900 [

99.9700

99.9500 |-

99.9300

99.9100

'/ (UNHCR=New BH)
23

3
99.8900 / VES2=BH1
1

99.8700
99.8500 | & 1 (VES1=BH7)
99.8300 ‘
27.860 27.880 27.900 27.920 27.940 27.960 27.980 28.000 28.020 28.040 28.060 28.080 28.100 28.120 28.140 28.160 28.180 28.200

0 0 0 0 0 0 0
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2.3

23.1

2.3.2

AR

HHIRBOBE

KHETIHAFE 2 KOHFEZREAI LTz, FHP CTIEr—r » 7REOEANIILNYE

FrJE % S5k L. BREIECEE 7K B )
SERRRRICIT KRR 2 S5 L=, LR DR 231

= 2.3 BHIBEROBE

EFER L TR U — B E2RE LT, P
SERR L= H A OB 2 £ & o=,

A R

HH

>~

JICA Well No-1

JICA Well No-2

PR ARSI

2012427 H 5 H~24 H

201246 H 13 H~7 H 8 H

7K BRI

2012 -8 H 6 H~8 H

2012 -7 H 25 H~27 H

i lpaRes

Mud water with air mist rotary and DTH

Mud water with air mist rotary

PRAEITREE (F2BR/T0E)

202m / 200m

201m /200m

2T = AiE

130m-145m, 160m-190m

135m-159m, 165m-189m

PSSV =]

WiaE

HAEIFER & 548

FH ST Y v T VA O B

A L, HIRA 1% Farda Th 5, P HREI S D

JICA Well No-1 77 J2 OV JICA Well No-2 F£77 1%, Ak & B~ b & PN 2T THERR I
T T IVERNAER 2 B IO HITALE T 5 [ E A 0 [ R VR ERR BERE T 410m A
NTHRY . HIEANZITHS R 2 S0 B O RS T/ S RB P FEET D,

JEEIOE Y < P T ATHAREEICIE S W T 1 A — MVEICEREL 72, AL S
WMo TL DY TNDHEBEE L THEMOEMHEREST 2 2 &3 TN S 720
DA A OFFEEOHENRERZ L0, ZD X5 7¥
(AL OMELZH D) HooV Tz b aie &N

AR LETERREN D720
T IATHRHI AL O D ES 53
HDHZEDNDRIZEEL WA,

Alal, IRHIESCH B EOR R L ER LY 7 Lot

LT OBBRITHES KT A N TOMEAHZIK 2.4, ¥ 2512507

FEM 22 2 L OFERUTIRHN TIPS R & T — 2 7 > 712 D Well
Drilling Data (27~ L7z, AFROFLHEITFEITHAIY o T AZESS DO TH D, LUTFTIHEA
HA MZBT DIREIEE DRI X OREIFLO B S FIC OW T E A LT 5,

a. # A4 b1 (Farda JICA Well No-1)

ARYA MIBEFHF 2 IRE] L2 B P E OB B KR Y 2 R E L, Jeko

TR DSFEAE L T2 IR i TER
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JEENI LI OFHE X K 7 BB CHEERE (200m) 25t LC, SRR X 202m (2 F)5=
L\E%KE%%%T%&@T%W%&ZWmTﬁ@%@kLko

I 21lm % TIEAPCAE 2 A & T D2 bW ALK LB ASHERE L TN 2720, AREER;
WDOHA Rir— v 7347 (A% 350mm) ZHEA LT,

Z OHBEOBFITHIE T 21m £ TIEAKEEZRME S T2 BUbis ThE (RE 4m £ Tk
Mg%iﬁ) Z D T BITE WA PETE SR 108m £ CTHOAT 5, AJKEEO TAL

IIW B R AT D. T ORYEE IR ~EYE K E TORLT DR 5 E5 MY 2
zbﬁh#é@%gﬁ%é PR JE ORI LA E B ERTE K DA B Z v . N
HICITEINHRERAN S AETHZENEZ LN D, & ITHEE 117Tm ML TOHAD
HMLUmnoT,

PEEVESE RS2 503, BHIE (ME > 7)) OBREBNHEKZRN -8 Z AN
%< o1 L Th D, EHIE ORI K220 > T2 R E L, O74m~86m (f1JKEfE) |
@168m~201m (BafE) ThHhoH, ZAUIIEAE (HES > 70) OBRIREHZ, #3E
A PR D ZE TR 5y %ﬁ%ﬁbfi&hi@lﬁlﬂyf‘%&#m‘:_ WCER LIz EHEEI NS,

Z OHUSOBRHEEE (AR ARAIRERE]) (XA KCEE (]E) Tikmrs < . i
B (PEE) 1T B OAIKEE ttf\f%’%’ﬁé#of:o AN HE T K D3RS C & TR
IR 110m A TH Y . Z ORI AIEE &g DR IS5

W, M N HE B ROLHICYS > T, P T ADREILTE Ao T2t %iﬁm o
TEERVEK DI E0 DB EZHEE Ui, APCA PO ZRITHERIR OB, HFK
DR EDFRMRE > TEBAFITE VAT TWIZATREMEDN & 5,

KA N OFHF OMEFEHHFLRFE R HO>WTIET —4 7~ 7 @ Well Drilling Data (27
L7z,

b. $ A » 2 (Farda JICA Well No-2)

HHNTIZIT YW OFEVEE (200m) (R L 7-RER T, Em/KE A MR T E 720 TH
HIGREE D 201m THEV B & LT, Z OMIsIEIFRE D O i HEERHERE L Tz o
THA Rr— 7 (H£2350mm) OFFAIZHE T 5mETE Lz,

hoﬁmﬁ@zﬂﬁ%%@o T2 DIEEEH G LHE L TWDAIKEETH D, HER]

\CZORHSE RS & RE2m N HIEE UmE T EEE U o baiKefE, BRE
14m7> 6 110m E TIIAKE & R & LTV EER, kDR, VRO E ., il & folk 4
HgHEn ki, jrax CHEOEEAZHDONREN CTH D, EHE 110mH» 5 130m *

TIXBE R E OO PRAEDR DT D, TRE 130m > b IIR A B S HERE LIV 82 D IRE O
200m E THAIT Do HF KD RMNTHER SAVZIRE T 86m T, Z O ITITA KA D
WL T KORFI VRO ThHoTn, £72, 2EH O FAKPHE SN ZIREITR 151m
?\:@%%@@%E®Hm%ﬁﬁf LD ~ BB RY S T D Bk L 725853 T, AL
— X2 — ORI Y T HEN THE T KOEHEIZZ L oo LHER I TN D
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R T8 2 R E TP AT EE DM ERTE K DK B 0 A KA TE DNEIZIZZ < DI A
NHHLOEHEESND, £72. JICAWell No-2 Y1 FTIEEEN LU FHOBEE (201
m) F COREETRHAIEOY 7 VEINR TE T,

AY A NOFFOHEFEMOWTIZT —4F 7 » 2~ O Well Drilling Data |27~ L 72,
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WELL DRILLING DATA

Drilling
Depth

0

~

60)

90

20—

30

40

s
N

s0[

70—

100

110

120

130

140[

150

160[

170[

180

190

200

Geologic
Colume

[

8o[

E=281113, N=1000179, EL=1447m

Geologic Descriptit
SWL: 85.20 m (GL-84.60 m))

Top soil (0-4m), black color, sandy clay.

Top soil (4-21m), continuously
Sandy clay, and medium to coarse grained,
brownish color.

Alluvium Strata

21-32m, Transition Zone
between Top sail & Limestone
Brownish color, moderately fractured and
weathred

32-42m, Limestone
Whitish Brownish color, Highly fractured
and moderately weathred coarse grained

41-49m, Marly Limestone.
Whitish color fine grained

49-74m, Limestone

Higly fractured slightly weathred
coarse grained, whitish color

74-86m; No sample
Leakage of muddy water of circulation
about sility or clay sediment

Limestone (86-108m)

86-93m; medume to couse sandy
93-100m; fine sandy
100-108m; medume sandy

Sandstone,

Sandstone
108-113m; Dark gray,

113-114m; Fractured gravel, water strike,
yellow color Gravel & pebbles

114-117m;Dark gray velley course sand,

117-141m; No sample,

Sandstone

141-142m: Light brown fine-medume
sandstone,

142-168m Daek gray medume-corse
sandstone

Probably, the sandstone layer
continuously
168-180m: No sample

Sandstone : Probably, the sandstone layer
continuously
180-201m: No sample

Sandstone
201-202m: grain to gravel size, light grey

210

-150

Denth (m)

Legend for Well Design

Gravel pack

Fine sand

EZA

e
ko

Bentonito pack

Clay pack

Well Screens Position E

Kebele name ; Farda of Kabribeyah
Well No. ; JICA Well No-1

Well Design & Gravel pack

Depth Om  OV.Pige Packing Program
Analys isofJICAw  Electrical resistivity logging " . T
Resistivity O sp o Cement pack
A0 50 0 50 100 10 20 I l
% 20— ) 20m
D o
0t o
50 so[
6 F 6ol
R B
mn :
U —
8ol
80 [ 84.6nf
.Y
) E
E s Clay pack
10 100 —
10 10— 110
——S-Normal(Q-m) I~
™ —a—L-Normal(Q-m) 120 (5 {120m
120 -
rﬂ P -
130] _130m| | 130m
190 — -
U - B
{ = Screen : 130m|
H ~160m
" h 140 - E
71A8m5
150 —
10 f I 154m
4 160/ 160m|
—166 [
- Screen : 160m|
170l ~190m
16 —
ié el
166 -
190) 190m|
190 -
200 Bottom
200 |~ 202m
210
Figeur 7A4| Figure of a geological section-well

Cement pack

logging - well program (No-1)

TTTE-STUy OTTJaraT VaTey ar-SIEDeTe
Water Supply Development Plan, and Emergency
Water Supply in the Federal Democratic Republic of|

=

N
Kokusai Kogyo Co., Ltd.

Japan International Cooperetion Agency

X 2.4: thE!

0 N
L
=

IR (JICA Well No-1)
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WELL DRILLING DATA

Kebele name ; Farda of Kabribeyah.

E=280742, N=1000002, EL=1448m

Drilling
Depth Geologic ~ Geologic Description Electrical resistivity logging
om Colume  swL: 88.4 m (GL-86.89 m))
o
— GL~2m: Top soil
N 2-9m: Lighe brown to white brown, fine-very
fine sand(weathering limestone zone)
o 9-14m: Red brown, fine-meduium sp Resistivity (Ohm-m)
— sand(weathering limestone zone)
L m o 0 n W KN nNH W
oL Slightly weathered Limestone and medium b
— to grained Limestone zone
R 14-23m: White brown color
sof 23-29m: Yellow brown color m
- 29-30m: white color B
— 30-37m: yellow brown color
— 37-43m: White brown color
a0
— 0
o %
: 43-66m: Alternation of marl, sand and
| limestone (medium to grained)
60|
— i
70| 66-78m: Light yellow. grained and cous
— sandy limestone. [l
| There are weathred and fractured in some
- segment.
8ol _
N ® 78-84m: marly sand, Yellowish Ll
B3
% I 84-96m: cous sand, Highly fractured and
— weathered limestone zone L]
— EC:191.5 mS/m (28.5°C)
S 96-98m: marl
100 98-103m: Alternation of marl, sand an JBS
| peteeidi limestone(medium to cous)
| E=axassz]  103-108m: Dark green gray, Sedimentary
[ e o] —
[ proenene layers of Shale, and 108-109m: sandy -
limestone = 10 —+SNoml(@:m)
= - L-Nomal(Q-m)
108-130m: massive limestone 0
Dark green gray .
SefPotentam)
——
Sandstone
130m~: Alternation of very fine to fine and
| coure sandstone, with fractured sandstone.
Dark green gray to dark gray = 4}49
1
Sandstone
134-141m : fine sandstone, Dark green gray
141-143m : cause sandstone, Dark green gray — —160
143-147m : fine sandstone, Yellow gray
147-158m : very fine sandstone, Light gray
158-162m : very fine sand, Yellow gray
162-174m : medume sandstone(dark gray) 170
1
Sandstone
174-177m couse sandstone(dark gray)
) 19
177-197m fine sandstone(gray)
197-201m medume sandsuton(dark gray) {
an

210

Legend for Well Design

7

Gravel pack Bentonito pack W)’/: Well Screens Position E
g

Fine sand Clay pack m Cement pack m

Well No. ; JICA Well No-2
Well Design & Gravel pack
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2.5 HEHREIRE (JICA Well No-2)
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

233 PERBOKR

AL OB IRE I E XS & SP ZRHI TIERZIZF M Lz, EXmEILE OFIE
@%L ALNAKPFET HDXMTEET HHDTH D,

DO R & WERBOBIE LI, HERELZBRL TR 7 U — 2 OBERNEZ R D,
#Fﬁﬁ®7B77A%%%Lko
B8 OB TERIZLL F 03K 24 R LTIZl@Y THh D, FlBBRERIIHE e 7 & b
T 24K 0K 2512R7 L, WERSFEOA Y PFHNT =2 ET =27 v 7 I8 LT,

x® 2.4 LAREOLH

CER A D
Spontaneous potential (SP) im
Electrical resistivity short (Short Normal) im
Electrical resistivity long (Long Normal) im
a. #A ~1 (Farda JICA Well No-1)

B ITHIZR T 76m 2> 6 199m D5y THMi L7z, HRHIE OFREHBIZE Tl EE 78m >
5 108m £ T iikiéfﬁx%qﬂﬁﬁ%@ﬁﬁmaz‘oioﬁfa%lﬁé:ﬁ“éi’ﬁﬁ)%ﬁv\%ﬁL REE
108m 7> B FLIES F TIEHEE OW B340 LT D, KR8 ORGSR 2 R O LK HTE C
R EMRLLToRE (& 252H1) cxlvonsd,

& 2.5: FREH D LLEHE (JICA Well No-1)

BREEBRE o tEiEE (Q-m)
(m) = Long normal Short Normal

76m~93m ARE 41~64 75~125
93m~109m akE 12~16 34~54
109m~119m AikE/taE 15~27 51~90
119m~123m F= 13~16 30~54
123m~144m wE 19~28 50~83
144m~149m F = 11~17 23~45
149m~170m = 14~25 40~57
170m~174m e 10~15 23~43
174m~181m F= 12~24 35~61
181m~190m wE 7~14 15~37
170m~199m F = 14~21 38~41

ZOMETTORE 199m F TOHEHIOR b &mUVMEIL 125Q0-mTh 5725, # U T 100Q-
mPL FOERWEZ RT, £72, WP —7 %2 /5 L AIRE B A BIC T T
BEHUERE BN TS, 61T, AKAEFD 40Q-mEL T OE 5 IE%E, gV iEHin A
DEMEEFR TR LTS EHEET S, HEIFTOT —% TldfaKa T T KRR TE -
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

WX 89m T, ZIUTAIKAEOHFEEDO T THL 7D T{j@ﬁrs/\zwf %, WaEEoHhT
VIAT % CEHAEPIA 30Q-mUlL FOESNH Y . ZHUIHI FKOFEIC L2 HELEZEZ BN
60

b. #A ~ 2 (Farda JICA Well No-2)
R IEHIER T 83m 7 b 198m X [H THEM L7z, HEHIE OFUEHEIZRIZ X, % 83m
M5 134m F TIXEE S i @EFEE&UEFE%tEm‘éiﬁ%aFT TREE 134

m7rHALE (198m) F TIEHEE OIS ERDATT 5, B8 O F 2 PREE R O A hiE
TR LR TR (R 2621) ICELdbhd,

= 2.6: FEER D LLEE (JICA Well No-2)

ESRBEE s thiEHE (Q-m)

(m) ) Long Normal Short Normal
83m~91m alkE 54~79 50~103
91m~111m AlkE 28~64 27~52

111m~120m \ikE 69~110 52~81
120m~124m AkE 55~65 36~50
124m~134m ARE /WA 75~110 54~80
134m~141m wa 65~88 37~70
141m~174m wa 36~76 20~60
174m~179m BmE 62~88 44~69
179m~187m we 39~59 30~50
179m~198m wa 149~303 71~90

EP% Wia & b U THIBPUEIXELS . 2o THMERE(LEZRLTND I L

SHEAEIN D, KT ORI RO L, RIS E A A, 8oV Rk
&ﬁﬁraﬂﬂﬁﬁ ECHEFEL TWHZ e —HL TS

S HITAKAE LA DOIIRPUEZ X THD & %@f’%bwﬁwmﬁ&ﬁﬂ&wo
o, WEETFOWEGUE D — 7 OEbE /LD & 23720 O IR RGUE 2 Bl €
WD, ETHRHI ORI AKITZRE 86m & ¥R 151m THEZREIN TR, 202 Lehb b
K ECIREUE D FA RN T A PCE T D T & b a @ I TR DIRFERS RIAEN D Z & 2R LT
WhHEHEIND,

M. R 180mLIEN HFLE (198m) F Tl Z O EAZJEEALIZ e~ THARHUIE A0
<. ZOEPTIIIE Y B O BB X D ZER O I R A B T D,

2.3.4 {REIEREMEBEEOR L

BIEN TR 72 X I HFREIEE YA F o 2 fEAricB W\ CEIEE (EEE
BRRE) &9 L7,
He P 1 S O A HE D O FIRE OBEITRDO LBV ThH D,

PRA

A
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

MEEXPEA (VES) % 25 8
BRGGRE (TEM) % 9 MR (R E: 22 &)

FAEIZ LV S A OGBS EERER S, 2o Z2HHAREDSEE
BtE L7z, ZThOWERRET — 2 XA 7%, IHRER G5 L aoKE) & oBED
WeRET DI OHE BRI 2T 72, TOME, 2 OY A T, FEMERITHKE
DVEFE % FLE A BV S THUR TE TW 22 Lo iz, BUTICE YA F D% R
R

a. ¥4 h1 (JICA #HF No-1)

MBREORER, T4 b 1T FoOHEREE 2 KYE 5 BICK Ay LTV 5D,
Z DXy E TR R & HERARE R & O HIZLL T O XS ICBEESN D, W,
OYRE G OFITRERITT — 4% 7 v Z IR LT 5,

o HIENGZOET Im (G 1/8) £ TIXEPUEA 15~273Q-m O & L HUE 235

Ao

o HIET Im~10m (5 2J8) (CIXHHEH 2~10Q-m ORLIRBUE R H 0 . g
ERERKOWER LEICHYT 5 EEZ2 6D,

o VEE10m» 5 70m (55 3 J8) F TIXLIRHUE A 39~324Q-m & H17 & @& ik hiE
WAL TEY ., JIUTRKE., BYLAIKE . BEAIKE O &S T 5,

o IR T0m2D 100m (55 4 J8) F TITHAKPUEA 21~114Q-m & L IRHUE & 72

BHNITIEE . WHEA RS OB Y T 5,

. Wﬁlmmﬂgsmm( 5) F ClXHHEPUEL 140~804 Q-m O iE FLHHTUE 23
AR LTERY . HERIZIZEE 108m)s b OWEEENICH:YS LT\ 5,

. %ﬁﬁ@ﬂ%ﬁ<i%o<:&ﬁ\%Wﬁﬂ®%%f%@%@¢h%ﬁ%ﬂk%
TR OWEEEHREMNBIE I N TWDH 2 EE—E LT, MTIANRGFET D4
KEEKMLTWDHHLDEEZEZ LD,

ZOV A NOYBEBEESRERENNCED L OV TIIREE TH ORI RERX S
EHREIRE R DX LT HEREfE O KX 7132V OZITH 5 H DO, # U CTHll N HUE OHERE
JE@OX A RSKMLTEY, WERIIC X DRI Y e iimz L Tnd & lbh
%,

b. HA4 k2 JICA F#F No-2)

i

T A b 2T TIIWERER ORE R, T OHEREE 2 EKHE T 6 BIZXy LT 5,
T DIXAy A SRS B & M PREEA S R & Ot IR D X O ICE S NS, . Hx D
AR RIS RIET — & 7 v Z IR LTV 5,

o HEERMNOVEE 1.5m (55 1)8) F CITHIRPUEA 3~383Q-m O & IhikbiE 4| RE
Kiem (55 2J8) % TIE4~91Q-m & BRWLERBUB A0 L. Wi b K i
%L BLRLIIHIZD

o PREEHK 5m~20m (55 3 &) £ TITHARLUE DS 54~246Q-m & & ARG 235340 L
MR N OHEE AREDEHNPEESDH LB L TV D EEKML TN D

o EEE 20m~50m (3% 4 J&) X HLIRITE DY 17~57Q-m O EAKEUE 230413~ 5 03,
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

ZAVITIRIKA & A 2 5 o EURR AR 72 A IR B HERE 2 K L T D
. xgsmv4%m(%si)%iwﬁm@7y4mgm®mwﬁﬁgﬂﬁﬁﬁéo
Z DX TITIREE 109m 7> 5 130m (38U 72 A KA 235340 L. TREE 130m 2» b 13 b
BB AT D0, ZOAKEE L WA A FHIIXRLO Ky 3 # L < |
ZORERNPKMINT, ALEI REEIZ TR LTS LB HRD,
HARHUE DO ZAL A LV MEHARBUE O H /3 1T KO EHEEZ R L TWDH B0 &
EZbhD,
. %me&i (6 J&8) IFXHAKHUE DS 18~54Q-m & FE DK HIKYLE & 72> TH
BN E DR ETE DA &~ LT D EHEE S LD,
_®%4b®%@wﬁﬁ%k%MT®ﬂEE TR D L JICA Well No-1 H#i s & [FlkE
BREXFCZVLOXETH DM, MU TH FTHEOHREBORX Y E2 B KML TN
k%z%hé Flo, ZOHETOHTRKOA NT A ZREIL, £ 86mDAJKEE,
5Im O EEICHER STV DED, 2 G IEHIOZ LI LS KM EN TR Y | WEgE
BEO LG 03w K E O mkEZ LML T LB bns,

2.4 Bk ER
241 [ZL®HIC

BAKRBR TSI T O BICE L7, MBRO BRI TOEY Th b,
No-2 H7 ; 7TH25 A B 28HE, 8 H7THMG 8 HET (BEFHAER) .
No-1 7 ;8 H4HIH8H6HET,
KRB O WIMIX Tiw /KBt D EIERBRE TETET 5

T oFR 2RO I Z R T,

& 2.7. ERL-EKEBRO LR

Ry A7 AR & B
TR 4 I L

BePaABR 3 BePE, A BEBE T 2 IFfH

R 24 WFEANE,

EHWES., KOy 7T X MZLDEC - pH - Kik.
g, 7 v EOHITE

[El R 97%DAIE £ T, F7iF 12 RFRIE

é@m2xwﬁﬁk%EF%E@Tﬁ’%ﬁ#éﬂ”@%ﬁ%’xyu~y%ﬂ%
L7=DT, AERIRIZIAL ST AWM ERBOHEKEOMEEERKM LD EEZ LN,
PR RRER 2 458 DRI $ﬁﬁ®%*g%&®5k@@%ﬁﬁ%%%ﬁbko

242 EREEEAER

5 KR TOEKBEDWRIE LI FR=ROMERB O 1= 012 Be P /KR 2 F2 i L 7=,

2-14



IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

RROBET — X137 — X 7 v 7 1Bl L=,

BePakBR O S fi 1%, 2] 5 B D4 2 REf K 2 51l L Tuh72 28, JICA Well No-2 D7
TERBROMER CTHKREBE 72 L0 BIAD RN Z LV L7200 T, A EIE 3 B X 4 2
Ref OFRBRICEIV B 2 7o, TOBHITIRDOLBY Th D,

mREIKE (] 11 Lisec) TH/KLIEHEEG, 2 0% IIFH FARMIZAZ U —o D
BHEETHETLE

£k &4 6 .5 Lisec THARMME N &L 30miL< 722 Z & H3H|H
RUTDRENNOLEKEE 3 Lisec LLTITA D iATe & AR F AWM NN X
THBEOAREENRRENT &

PR EMIR2S 1 Lisec LT TIEH FARMLOZALZR A D Z L3RR &

INORBRZ FEN L2 2 A b TOBERRSEAKRBRORZUT O 28ICF L DT,

K 2.8 BRESKHABROBKELKUETE

Well JICA 37 No-1 JICA J£77 No-2
T—X 1[=H 2 [=[H
FrKAL (-m) 85.2 88.39 88.93
BxPE-1 | #iK & (L/sec) 3.8 5.8 3.0
/KL () 99.4 100.23 95.45
AL (m) 14.2 11.84 6.52
BtpE-2 | Bk E(L/sec) 5.2 5.9 4.0
/KL () 105.48 105.32 97.87
KAZFET (m) 20.28 16.93 8.94
BtBE-3 | Bk E(L/sec) 6.5 5.91 5.0
BhKNAL (m) 116.0 105.94 103.35
KAZFET (m) 30.8 17.55 14.42
F T No-1=#i KN BLEINE O b3 B 3
FE No-2=Fi KA IZ 7 — 2 o 7% 0 Esin & 2Hll

BB KRR FE G DO — 2D BT F ORREZNET 5 2 L12hH 5, HFHEOFE
WEHFNOKRMRE FIX 1) #AKBOMEEN S < 5 /KEAE K (aquifer loss), BL2) HF
27 Y= L ZDEPOIR Sy o FEOFFREEICH kT D (well loss)dFn, &
WO BERICHAS N TN S, ZOBRIT—RICULTOATRESN D,

Sw=BQ + CQ? Ew=BQ/(BQ+CQ?)
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IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

ZZTCSwITH FNO2KNEET (drawdown) . Q3K &E., BECITZNZEHEK
JEHEK L HFRAORETH D, EW() T AR E RS,

PUTIZE A b TORBROMITHER ZRFTT 2,
a. #A4 F No-1

T—HEFET SW-QMIZT v v kU, BKEZE(L & AKALFE T ORGRD B HFHRIOE
BafR Lz (X 265M) , %4 b No-1 TIZLEMD 3 LT zERthit (S-Q &
—7) i, ERIERE R L, HKkE (Q) EANMKEET (s) OBRHIBEHFREZRLTWND &
Bbid, L LEKENSS3 Lisec 2725 &7 vy MIZ OEMRO HANZOL0F 1T,
HFHEEPBENTNDZ EERELTWND,

WIZT—H % SWIQ-Q 7/ Z7IZ7my ML, HFMEOFHGAITo7, 3ADT Ty
N TIEHBIRRO NS — 2 Z v 08, 3 OS2 Bl EAR 2 48 L T FOMRE B &
FOC &k,

B =0.0258, C=0.0709

INHRO LN B & CROEKE Q=6.5L/sec (0.39 m¥min)ickf LCo H
FENHREW) XL T O 290 X ) IZHE IS,

Ew = BQ/(BQ+CQ»)=B/ (B+CQ) =48.27%

(No—1 well) Sw/Q-Q Curve Discharge and drawdown curve of Pumping Well (S-Q Curve)JICA Well No-1
0.08000000 1000
g g;zggggg Well efficiency
0.06500000 1step: 61.48%
006000000 gz:zg 8 ig-g‘;::
0.05500000 = “RT:‘; E; "6‘"“ T ool
% 204000000 /9,9: ? -
0 [ | N 4
0.03000000 EW=BQ/BQ+CQY) g Pump discharge of Each Step
poastone T B=0.0258 0T I 1 StepZQ = 27360 L= 228x 1201
szgzzzgz | =0T - ;ZtepZQ: 37440 L= 31zxmm
201000000 ’*l A mieA anmnn —
0.00000000 | : : : :
0,000 0.100 0.200 0.300 0.400 0.500 i . .
Q(m3/min) 10 100 1000 10000
Pumping quantity (I/min)
2.6: s-Q(%) & SW/Q-Q (%) B (JICA Well No-1)
& 2.9: JICAWell No-1 DHFHEEFHE
Q (yield)
No-1 Sw(m) Sc(m?/day) Ew(%)
L/sec m°*/day

Step-1 14.20 3.8 328.32 23.12 61.48

Step-2 20.28 5.2 449.28 22.15 53.83

Step-3 30.80 6.5 561.60 18.23 48.27
HFEL LT OBLEN D HIUL, ROONTEHFRIL, DEOHEY B RWHFIC

725 TWND,

BERBRO 7T 72 R 5 & 2 BBEH & 3 Bl H O TRALKE T &IC R & 7275 (F 10m)

2-16



IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

MBNTEY, 77 7 bEUFERTIER R A<, 202 21X 2 BeH oBKENR
TFRFUTEVA L EZRBEL TWD EEZ DD,
%@ﬁ%kbk%*@(@%@)@%FZ%miflefi HE DL DEK

BIZLEORWERDID, L LR b EHEKEEM 4 8 RpfifEE & RIAALTESE

Btk EDO B2, 7 1 AH =0 Ok E% 5.0 Lisec LA THUERIE

WwEEB LD,

b. YA b2

FREDOKRFTZ VA b 2 OF =Xzt LT To7z, #EREZLUTO S 7 7ond, HKE
%m&mﬁ%Twﬁﬁﬂgﬁﬁﬁ%®%@%%ﬁbk(ﬂ27%%) 4 b No-2
TIEAEMO 3 ZTHI Lz BERhFITIZITER TH Y | HKE (Q) LAMET (s)
D LI REER & mbfk@\_@@w_kwT#FEMi@wk%z%h\%KEEK
AR T ORRITATIREBIEN E B X b,

(No-2 well) Sw/Q-Q Curve

Discharge and drawdown curve of Pumping Well (S-Q Curve) JICA Well No-2(2)

0.05000000 "
Well efficiency

1 step : 97.89%
2 step : 97.21%
3 step : 96.54%

100

0.04500000 T

0.04000000 T

y = 0.0032x + 0.0268

0.03500000 T 2
R"=0.9967

0.03000000

0025000001 [ —+—sw/a-a Curve]

0.02000000 T

Sw/Q

Water Level (m)

—

EW=BQ/(BQ+CQ?) Pump discharge of Each Step
0.01500000 T B=0.0032 1StepzQ = 27360 L= 228x120min

C=0.0268 2 StepTQ= 37440 L=312x120min
3 StepZQ= 46800 L=390x120min

0.01000000 T

0.00500000

0.00000000 t t t t 10 100 1000 10000

0000 0050 0.100 0.150 0.200 0.250 0.300 0.350 .
Pumping quantity (Iimin)

Q(m3/min)

2.7: s-Q(%&) & Sw/Q-Q(H) B (JICA Well No-2)

WIZT—H % SWIQ-Q 7777 ey kL, #ﬁ@%@ﬁ@%ﬁoko

BEEBRO 77 72 RD & LEBEEND 3BMER ifﬂdﬂ&?& IIFEMR R
ISITA N NS < S A I = VaN (=i L X1 iﬁﬁf&b\_®ﬁ ﬁf%ﬁ
BELIWNCEZRDDHELULTDOELY THS,

B=0.0268, C=0.0032

Hk & Q=5.0 Lisec (0.3m*/day)iZxf L, HFEZHEW) IZLLTFDHE 2.100 & 5 12§
INnb,

Ew = BQ/(BQ+CQ?= (B/B+CQ) =96.54 %
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HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

3 2.10: JICAWellNo-2 DHEDERE TR

Q (yield)
No-2 Sw(m) Sc(m?/day) Ew(%)
L/sec m*/day
Step-1 6.52 3.0 259.2 39.75 97.89
Step-2 8.94 4.0 345.6 38.66 97.21
Step-3 14.42 5.0 432.0 29.96 96.54

HFEH BT OBLE O HAUL, RO BT HFRRIL 94.54%7)5 97.89% &, & THEN
BORWHFFTHLZ DR ond, £lo, BERBRO 77 72715 & 1EEEND 3 B
BEH £ CEKEITT DRI FROZEITE T - TRE <I1F7e <, 7K E 5.0 Lisec D
AN THIUEX, ZOHEDOHFFIZRAEGKOHLEZBLZ T\ eEZI L5,

JICA Well No-2 H 77 0 B /K ikt ©id 5.0 L/sec &V BEOHI/KE T 12m FLE DO KAL
BeT2Rd 5, UL, KO FEIZICAWell No-1 7 L0 HA7nn, RBRICEITS
FHEEMIRNLE T OURPLZ - DR 0 123V Tk, JICA Well No-2 H 77 D AEFEM: 1T JICA Well
No-1 37 & [Al UREEE & b b,

F7o. ZOHUEOHIKEIL JICA Well No-1 #1457 & [AIERICHRE 200m F CTO#FE T,
HEVZOPKEITED RN EBbND, L LA b, FEEKRERH % 8 R
LRIAATEEA . Bk &0 R UL, P 1AH7Z 0 oF/kE% 5.0 Lisec LA
WIZBRTIUERE R W e B 2 bd, ZEN 0 BREHE/KRER O RERIFGE & AN 2 8

S-TH—7) OFfEREK 28L K 2917577,

Groundwater Drawdown Graph ESDT)) JICA Well No-1

Lapsed Time (min
0 50 100 150 200 250 300 350 400
0.00 t t t t t t t 500
——Drawdown(m)
. 1 450
5.00 Q(L/min)
[T 1 400
Q=228 L/m 0=312 Um
10.00 L @8Ls)  —— .2Us) 4 350
- \\ Q=390 L/m 300 =
= T €
- 15.00 (6.5 Lis) £
5 2
o \ + 250 ©
3
g I —— 2
a 20.00 — £
a \ T200 €
o

Discharge of Each Step for
25.00 Pumping Test Well

1 Step=Q = 27360 L /120min
2 StepEQ = 37440 L/120min T 100
30.00 3 StepsQ = 46800 L/120min

+ 50

T 150

35.00 0

2.8 B ERDZ @R LKL EEND BE R (JICA Well No-1)
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Groundwater Drawdown Graph (SDT) JICA Well No-2(2)
Lapsed Time (min)

0 50 100 150 200 250 300 350 400
0.00 } } : : | | 500
~— Drawdown(m)
——Q(L/min) T 450
1 400
5.00 +
\\ Q=300 L/m 1 250
— (5.0 L/s)
~ =
E 1300 g
: Y ot
8 10.00 4 1250 ©
g e
a Q=240 L/m ™~ =
D (4.0 Lis) T200 g
~ a
Q=180 L/m 1 150
15.00 | (3.0L/s) Discharge of Each Step for
' Pumping Test Well 100
1 Step=Q = 21600 L /120min T
2 StepzQ =28800 L/120min
3 StepEQ =36000 L/120min T 50
20.00 I 0

2.9: EXPEEER DR EERE S KL EEND %R (JICA Well No-2)

243 EEHEHER

K UBRIT 24 REfR] O e /K T, KRR TR ICHE T KL ORIE 2 e L CRE
I (RHERER) Lo, @ik akBRITAT KIS O MRS 2 HE T 5 72D DR & RO D128
(ZFEE L7z, RUBROKER, BBk O KA 21 2.10& X 2.11IR T,

B /K EABR O RUTRE ] — KALBEE F D 27 F 7127 m b UE K IEARE & X figis T
¥ 2,

Figure Groundwater level of Dischargr & Recavary Test
( JICA Well No.1; Q =390 L/min=6.5 L/sec)

-5.00

Start

—®— Drawdown

15.00

Drawdown S (m)

i +

®®eo0ece o o o o

o—ow.,.,.f.,,,,k o—o—o L
35.00
Stop
-50 50 150 250 350 450 550 650 750 850 950 1050 1150 1250 1350 1450 1550 1650 1750

2.10: EfFIHK - EEAER DR ERRE KA ZEE) (JICA Well No-1)
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Figure Groundwater level of Dischargr & Recavary Test
( JICA Well No-2 ; Q = 324 L/min=5.4 L/sec)

Drawdown S (m)

15.00

25.00

-60 40 140 240 340 440 540 640 740 840 940 1040 1140 1240 1340 1440 1540 1640 1740 1840 1940 2040 2140 2240

Time (minute)

2.11: EFRIGK - EERERDZ AR &K GLZE E) (JICA Well No-2)

— I XfRE T KBRS (T) | BrREfRE (S) | BARRE (K) ZHEET 5 DI
W5, AFHA TOMMTIZ—ARBE TV % Jacob ELRRE & Theis fifizZz W TZh
HOERZFH LT, Jacob EAHETIXT —# & FxtEd s (Y axis) -t (X axis) 7 7 7127
2y kL, BERIICIET — 2 IZEARICIE S 72D, BURERO x IR0 5% %, B0
BUAS" & ROFARE A F T %, Theis fi#HEIZMIAE 7 T 7IKARE T & H P25
K DR Z 7 1w b LR CH A XD Theis DFEHEMRRTKICERASDE, 71 v b
& BEMEMREATIX 23— U 7= HiS (mateh point) ZHRE L, £ O AIZBIT 5 W), u, s, r2it(E 7=
X W) ZFEAR > TIREZG 2 HIETH D,

FRNTIC S 7> CHKBOBEIIIFA LA 2 U — v OREEAWE, 2O
FERAEX 212205 2151287,
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S t-s curv

YL
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°

(JICA Well No-1) : Jacob

— bk H7

o

7\
Result of Discharging Test

N UINIFREKE R

s

vV
9k 74 FILL

Tz

EB/RUY

=

:\IJ7K70D

s

v TILE

X 2

R IEN

o
=1 T T f T T
[ ,:,,#, ,,'v,, | S IR | | |
FOTr - T - 1- M- T I - -~ —Tfa-rt—--T7-| — b s A
[T HH& [ e e ittt et S
3 ! HHZ s B e
. o | | s o € |
o c e I 8 N1 = g R B B T
3 ‘= © [ =) o] 3 a T
e 0 £ FED 2 Lyjs_ 8 I O __
=l c =Y 2z 2 S 285 o
0 = g 1 FL— s = S | s|Se g
¢ da E w2 S8 2 glw s 9w g
S X3 < D% ! ol an € | W hoNE
c 9Og E %11 ! [11 I T A =1 R N I
E 88692 Sx< T e 7 V‘A | gL vs
3 883 =38¢ I Q |
A 200 138 . .
o oo d Foaoll | —
> = o |
L SETRNTRNT] o T |
x L
(o [T
T I
| |
| |
| |
1 n
|
|

0.01

Time (minute) t
2.12: a7 D= (JICA Well No-1)

Resulut of Pumping Test: Theist curve method (JICA Well No-1)

0.001
2/t
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2.13: 24 XD (JICA Well No-1)

0. 0001

-
=] |
S | —
g = o
=B S, [ S
=4 | I [ ;
™ (=1
28 | | (. e =3
S = X _ 8 o |—
£ea ! | [ @ .8
m o N | | I_ 1 =5 EE
o B i R R B 5 /uxmw.m £5
° — £
R > o S S
S > S w1 I [ S ZEE 3¢ ¥
=1 Sco . —1_-__-—___-_ (=) x LS5 o
[y = | I =T s EXo R
28382 —{-b-—-I—+ S 588 23383
DRSS o JLo [ A LA Smo Fodo
10 200_223 -l __ 1P 1L __1_ -4 1o o o mw |-
::m_\_qu_rEva_\_UN_\_u | | [ T o
8 —
[N | | [ o
S
Ll I I [ S
o
. t
o o -

Drawdown of Groundwater level (m) water level s(m)

0. 00001
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR

EERE-BRHEAKTOS I b (D74 FILER—F HBKR—F 4 JLR=F)

W TBUE NERR G hikiE

B ERA 1T

Result of Discharging Test : t-s curv

(JICA Well No-2) : Jacob
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20
T T T Ead T T
R R A R [ wloa
| [ | Il |
e R nt-1--
S=2.25Tto/r” no
t0=0.0001 1" |
g 1’=0.01 151 H
= $=2.25%0.0242*t0/r2 ol
% $=2.25%0.0242*0.0001%0.01 I | [
S S=5.44F-4 (5.44X10-1) e oo
o
- = | [ | [
o) As=25m ‘ | I | |1 1| Q=324 Limin (5.4 Lisec)
S L . , .
s | I | 11 1] T =(0.183*Q)/As
% I | [ | [ = (0.183+0.33)/2.5
3 T T T T T TR =0.0242 mmin
@
= Il | [ | [
@ 1" | I | 1| K=TM
s I | (I | [ =0.0242/48
= 1 ! i ! 1l =5.04x10-4 m/min
3 ,,,,,:,:,,,,:,,,H,,:,,,H:, = 8.40x 10-4 cm/sec
Il | [ | [
(R 1 O R A N N R R
Il | [ | [
————— Ht -4 ——dd—— bk ——l++——————— -4 - — — —
I | L, 10 |
1 10 100 1000 10000
Time (minute) t
2.14: a7 D= (JICA Well No-2)
Result of Discharging Test : Theist curve method
(JICA Well No-2)
100 T T T T T [ .
| [l | [ | | | [
| P - - — 44— - — - - = =
****4‘ ******* H ************************ k****ﬁﬁﬁ* e Drawdown Water |~ |
F- """~~~ 777 5 [ Level -
””4‘ ”””” :’: ”””””””””””” :””ﬂ“ﬂ‘“‘r‘“’ —— Standard carve 7
| A i - === =" =" =—"—"~—"—"—"—"————— - — - | e e ol i -
| 1 | [ —<—much point
| [l | [
E | [
o) | (N | |
5 | [N | |
= | [N | |
D L | |
< | T | |
2 | [ | |
) I TTTE | - TT
’é\ T:(Q/41-[3)W(u) 777777777777777777777 [ e e e e e
= =0.33/(4*T*12)*11.43 [T T T T T T T T T T oo oo — :****fjff****‘***:*ﬂ*fﬁ**
~ =0.025m¥min |- - - —p——— s T ey R Sy Rl e A B
much point | [ | | [
K =TIM u = 6.67E-06 | [ | | | [
=0.025/48 W(u)= 11.43 : : : H : : : : : :
=5.213*10* m/min r?/t= 0.001 | L | Lo
= 8.69x10-4 cm/sec s =12 | [ | | [
M=48m | [ | | | [
| [l | [ | | | [
1 : : :
0. 00001 0. 0001 0. 001 0.01 0.1
M2/t
2.15: 34 XD (JICA Well No-2)
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244

B85 ER

[ 3R T 24 FRERELELRE KRR OB AKIE T (R 7248 1k) BB ? BT ORMB L
EEET 52 ETOKMIEZBRI Lz, ZOT7—2MbITEKkERE (T) 25037520
TX 5, GKERIGEL THLORBM (O SEHKEZELLTHLORBRR (1), 7%
KNS T (8) CRNT 2 HETH D, BABMEILEIND LAKMIT ERICER T D, 20
AOEHEKEITEKEICFELWEE X DD, FREKMETE)ORD T IX, FxETIR
HET, log ' \ZONEDDYF A7 VB LD ZOREOKMZELR A &3 HE T=0.183Q/
NSO LT T, YadOEIC L2 EFAFERbLO LD | BKREREMERELT
HZENTED,

FEMTIC DT ORGSR A X 216 & X 217107

Result of Recovery Test : t'-s curv
(JICA Well No-2) Recovery method
15. 000 T ——
L — Q=390L/m (6.5 L/s)
T =(0.183'Q)/As
=(0.183*0.39) / 2.6
Lo _ 5
= =0.02745 m"/min
)
Q
S K =T/IM
e 10.000 =0.02745/54
< = 5.083x10-4 m/min
9 =8.471x10-4 cm/sec
I
2
o . ——
% | o
: E e S
w500 T | (|
= | o
~ | [
| [ |
| [ |
| | |
| [ |
| [ |
[~~~ " 17T T T T T T T T
0. 000 ! L
1.00 10. 00 .
tht'

2.16: [EIER= (JICA Well No-1)
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F)

- =

JhIT AT

BUE NERR% N iseE
B ERA 1T

245

Result of Recovery Test : t'-s curv
(JICA Well No-2) Recovery method
10. 000 T B
| [ |
| [ |
i s e et s R
| [ |
= | T =(0.183"Q)ns
8 =(0.183%0.33) / 2.2
3 = 0.0275 m?/min
]
< i
|} K=TM
5 = 0.0275/48
i 5.000 = 5.72x10-4 m/min
% =9.53x10-4 cm/sec
=]
| [ |
J2 | [
=1 | o
~ | [
| [ |
| [ |
| [ |
| [ |
| [ |
| [ |
0. 000 | [ | ;
1.00 10. 00 .
th'
2.17: [EEERR (JICA Well No-2)
B ol S
BKRBROELD

— R AR O CHAKBOEEEZITOHE., HKBOEIFAZ V- DES

LELWEUESNLTVD,

LU e 15 7K G BR D AT I TG D AL T2 SR HI LR O K8 O KB £ (R 2112 W)

ZRT, TR OWKIE A KA D TAICHERE T 2 W aE Th 5,

& 2.11: BRITTROEFKE (BER) DKEER

fiRiT 7 1 HH =X (A No-1 Hfi 3 No-2 #isi | 2 Him D E
Yag o | BARKERET) m?/min 0.0143 0.0242 0.01925
fil ik i \ P ” ”
FAKRE(K) cm/sec 4.41x10 8.40x10 6.41x10
HT R EK(S) — 3.22x10° 5.44x10" 1.882x10°
B A AD | FKRERB(T) m?/min 0.0173 0.025 0.0214
fif 1L i P " ”
BAREREL(K) cm/sec 5.34x10 8.68x10 7.01x10
WP R AR E(S) — 3.46x10° 6.67x10™ 2.063x10°
mER | BEAKERE(T) m?/min 0.02745 0.0275 0.0275
BRI E(K) cm/sec 8.47x10™ 9.55x10™ 9.01x10™

ZORER, SHIC2HROKEEREELDD EUTOKRIZRD,
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2.5

B EARE(T) ; 0.019~0.275 m?/min D%
FAMRE(K)  ; 6.41x10™~9.01x10™ cm/sec o #i [
HPRAARE(S)  ; 2.063%10°~1.882x107 (D #ilH

F7o. BKEBROEE, BT 2 S KEDORRIIRDOE 212080 TH S,

& 2.12: HKEARICHESEZKEDTRER

Hi S No-1 F 7 No-2 H: FEUEE
THH
EC (BRIzEE) 218mS/m 187.3mS/m 100mS/m(HELEA)
pH 6.81 6.82 6—8.5
TR 25.6 °C 28.8 C —
Fe (8) A A 0.8-1.5 mg/I 0.8-1.5 mg/I 0.4 mg/l
F(7 v H#)A A 0.5-1 mg/I 1-2 mg/l 3.0 mg/l

ZOFER, W L S ERISERE . K OBE(Fe) N T F A T HERE & B T FEEE 2
FHZTWDEN, & HICFBEEE T/, FRIRTITELOHFF LRI TEY
WFIEMERVMETH S, 7277 L, MFHFOKEILT R L 5 IEROKE SR B2
T 5,

IKEE LB R

PEHIOFEFN S . H ST O KM EN RS EREET D &, RO Z EBNEH IR
Do
PEHIEREITARRTEADORD D IZZZLRE (J3) 22 <AL TWDH72, IRHIKOH T
KOLFIET, B EREICHIE TX 5,

PRE TP AR OVE SRR S LT IRFE O E 21X, JICA Well No-1 Tl 722 PR
JE 23K 20m HERE L CUh 7=, JICA Well No-2 Tl i F/KITAIKEE, WafE s bicA T
A7 S,

FEFFERRAZ S FHI L 72 i Rk O FoRALIE, IR O N /K O HBIREIZ T, 2 2D
PRATHLS & B IR0,

LU, HGECEI O fUEH E CIE, BBEZ2ERE (confining layer) & 7¢0 25 8 DM
R CTH D GEMIZHIAE B Well Drilling Data Z/##)

HKERER DEMT TR U 7= AT B4R %5 (S ; storage coefficient) (335 L < /NS UVME TIEAR VY,

Uboz &t ZoMROHEKEIZHEWERKE L Ebn s,

Bl 2 ITHRHIFE R D . IER—AHERE L T2 LEES N DIXROEY Th 5,
JICA Well No-1 ; ¥EEE 41m—49m [ ORHIRL 72 UK HE OVEIKE (w—L) o
JICA Well No-1 ; I 74m—86m [E] 0> /b M EI R HE O HERE Y

JICA Well No-2 ; ¥ 96m—108m flij O~ — /L L ONEA
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FRUC R L7 2N O OREA No-1 $ 4 b TIXIRE 86m LIEOW/KE (AIKERE & TAL
DOWERE) ZMEL, No-2 ¥ FTITRE 108m IRAKE CAIKE & TALOREE)
EMELTCHND EBEZLND,

IER AR - HEROARKOMWE & U CEBAMENIEEIEOEESE 2 b 0T, —fi%
[ZHEE A E T IR O EETH Y | [F—DOEMHNTHIRBIREROZE b b DR
FEHETE 5,

—Ji CED TEOHAKIE LB 2 B ITERINITFEARED @O ERE D55V EL
L= HER E 73BN B OFE LA A TH Y |, IBHIFIEIC S £ 2 23 R ITR1# 12 b
NRTREV, £, IERBIZHE U CHRE O RS8R L7RE TR BN D Z &
IR,

JEHI T S T HUE O & BB A O H & el LTl 5 & Lz KE o thE
Bz R EUTOER 2130 L HICELHHENTE D,

& 2.13: BRSO THERERF

B (m) YRR L o g X 4y
T o R T HOTLIR P
D B % VES TEM
0m~20m R [EH G HERE ) ¥ 1~3 )= = HFEfE
PRI BT A7 R 2 SEPTHE~ A
20m~66m | O HJETH 4% H 4 )& 52 g N LA D
PIELE HEFE)
EHHORELI-A e - SR N AV AN
66m~130m oo 5 )= H3BIE 4B {5 DHEREY)
S 70 A S D
130m~180m | O gfj;—”ﬁ/ e 6 8 55 4 JBIE 5 8
180m LLIE e — %56 k8

AL TH SR > T2 BHEIY A O#KEOMEZ FTEROFR 2.1412F L7, M.
FLODHIIHTE->T, BFEORERRELEE LT,
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*x 2.14: EEIHFEFKEOBME

JICA JF No-1

JICA }F No-2

TERCRE B 202m 202m
= (m) Ab. 1447 m Ab. 1448 m
/K SR EE 130m-190m 135m-189m
HKEHE Sandstone Sandstone
FRKAL (GL-) 84.6m 86.89m

HoKEgx AT Semi-confined Semi-confined
PRy B 18.23~23.12m%day 29.96~39.75 m?/day
E REYES 48.27~61.48 % 96.54~97.89 %

SR EARE (T)

0.0143~0.0275 m?/min

0.0242~0.0275 m?*/min

BRI (K)

4.41~8.47x10™ cm/sec

8.40~9.55x10™ cm/sec

3.46x10°~3.22x10°

5.44x107~6.67x10

SR LR %L (S)

Fo. BKBBRPICHRAI L7 2 ROFF 2o TOKMEOZELEZFAIRTHD L LITFIC
AR 2150 K 5 R EE NN,

No-1 P CHK Z Btk L TH 5 8 il B 121, No-2 H7 O/KALAY 0.03m % F L7

BKBALA S 24 BRI B 121E, No-2 HF D/KNIX 0.15mf&E R L7z

# 215ITREND LBV, 2 ARKDOHFHEITIE, BKICK DHTFKDOFEERD ) K&
WZ VIR L7

ZOFENLY, JMROGEKE WARE) 1L, HEYRIAEITEZR,

2RO 410m TH B3, Z OFPA TORIREEK Z I T 2 01E, 2 ROHF
FICHI N KOMHATH (E) NEEXLIEEZFBLTND,

& 2.15 BKITHSHTKEEDORBHER

Pumping well JICA Well No-1 Water Level checked well JICA Well No-2
. . SWL before pumping test started at Drawdown
Continuous pumping test 24 hrs. site No-1 is 88.15 m (m)
SWL (m) 88.15 —
8 hrs. passed pumping 88.18 -0.03
16 hrs. passed pumping 88.26 -0.11
23 hrs. passed pumping 88.28 -0.13
24 hrs. passed pumping 88.30 -0.15
Recovery 1hr. Passed 88.30 -0.15
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F 72, UNHCR 234 FEIHHUTHE - 721712 ICA Well No-1 J2 T No-2 JE70v6H ¥ %
T VRN A 1.3km X222 FTIZHiAI L T b,
WIZHEEEZNEDLFELIRA L TA S,

B 2 1E JICA Well No-1 @ EtBE3BRED 6.5L/sec DIENR YT & S OEAEFIAH L ClR UHy
KB THEF AR ZRA EIF72E LT, i FKORERZ2RET DL L, kOE 2160 X 57

R Lo T,
% 2.16: W TKEEZEOHERER

HAT : m

H
. 5 A 7 H 15 A | 30 F (185 H |35 H [730 H

R

200m 2.17 2.63 3.67 4.61 7.10 8.02 8.97
300m 1.06 1.52 2.56 3.50 5.99 6.92 7.86
400m 0.27 0.73 1.77 2.72 5.20 6.13 7.08
500m 0.00 0.12 1.16 2.11 459 5.52 6.47
1000m 0.00 0.00 0.00 0.22 2.70 3.63 457
2000m 0.00 0.00 0.00 0.00 1.59 2.52 3.47
2500m 0.00 0.00 0.00 0.00 0.81 1.74 2.68
3000m 0.00 0.00 0.00 0.00 0.20 1.13 2.07

ZORERND ENENOI T TEKRZRMG L T OO FARKDRERE A LD &
e 500m HffAL7= 7 Cix 7 H HIZ 0.12m,
e 1000mHfE#L 7 HF TII/KBAAAT 30 H H T 0.22m
COREBERIETEZRDE, V¥ TNAVERITEOIXDH T, TRENAERRE, 5
WIEREDO IR Z FIRFIC KT X, B2 KRR FTOMAETFWEFI &R 92
ERTRIEND
FREDHKBN T, BEEOHFNBEICED L ) Ry 2T A THANMTbH T )
L. BT — X DN 2 FE 208, B/KEEKMETEOBGENO RS & Bl ATl
HAKEN TOKINIINT o ZR%DE (WEEPEHKELD DRV [ZhoTnd e
Bons,
FEHR | M 0 K B HVE ) 72 R0 S TS 5 & L BRI R 04 % KRB L T
UTDOREZETLH0END D,
o HBIFOMTIKTFEHEMNMZDZ ENMETHD,
o HA1IARYYOEKEE S ~6Lisec LINIZ & &, BRI OEFHKZ#ET 5 2
EDREE L,
o FHTCRNHEAIIMIBET 5,
o VX ZWERTHEIHL TWAHFRIET, BRIV A ¥ — K EFHET 5
ZEMEFE LU,
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR

W TBUE NERR G hikiE

HEEE REBKTIOS I b (T7AFLLE—F HE—F 1 HLHE—F) Sl L
3 HEBEFRE
3.1 Bz

V= UNMITEMRA R FEDICHMESNTEY ., 202 LIZXERWBKEREROAE
G2 B L IH T D, FRIZ 2010 4F & 2011 FRICIX 2 2 60 FR THREE & B0 2 B FIEDIT
REDNI, ZOXIBREBATDHAKEEALET D720, Y~ UMDY ¥ TMERK
Oy = _RUJIFERIC BT, KBTI R L O KEHER E D 7= D ORE %2 FEii 95 =

LilgolebDTHD, ZD
BROREBRZEZ TN D,

FRERAENEDO — OB ESREFRAE TH Y . £ O B,

LEAES L EROE 3 i AN SIPRAY PN N TIOF Wiclal TSV VN

FEKETESE E D T D FA

T—HORSERBLORE SN FEOFMO =0T — 2 #5952 L TH D,
B o vy o N SHICRRE LT AR SR AT X 2012 42 5 H ~10 A 23 S, i

R ILAAE 10 H 15 H,

AR A ONAIT,

AR S Tz,

AT RER DA BB T 2 BB i, (2)
Kabribeyah 111 & Godey i % & &p FEERTH OAG/KFHFTICI 1T HHE &, BELO (3)
A RERO L8 E SNV T NAFRETOKERICET 2BV RETH 5,

A B AARE A CIERR A Al & 17 B8 & 5 2 T a8, Marsin 2SR E#IIHSN TH D 2 &
VI U 72 72 OFRAE R G20 5 13RS, £ 72 Doba wein EBIZ 2V CHIIRZEIR LN N 728D
TEEERT D2 ENTE Do 7208, TORBEMIEOT — 2 2/ L CEfT 5 2
LT D | BRI 16 BRI W CIA &2 50 Lo, SRR A S RARII LA T D& 3.1

DY T D,
& 3.1 AERRE
Associated
Survey Area Zone Target Woredas new woreda Remark
Jarar valley Fafan Kabribeyah Zone £ 75 lijiga 726
N N QE
(¥ 7B [ Jarar Dagahbur Araarso Zone 4 7’ Dagahbur 7>
Birgod Y]
Korahe Shaygosh Zone LIIEERL
Kabridahar Marsin |35 A4t 4+
Doba wein
Shebele sub-basin Shebele East Ime Beercaano Zone £ 7% Godey 725
Adadle ol
(> = U3 ) Danan
Godey
Kalafo
Mustahil
Afder West Ime Rasso Zone £ 13T/ L

AEICHT=->TlE

AR R ORI 2 BRI T 5 720, V< VIINHE OFA R

Z I LA DMER L 72 Z 2 > T Kabribeyah i CEH#EFHAZ 1TV, £ ORERIC
ESWTHERAZBIELERICBGICGHE S — 22 IRE Lz, EHLERERET —X

AP AT e
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IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HEEE-BRBKTOVII F (T7AFILKR—F HR—F 4T LHK—F) ERmEstait
3.2 BAFEEHE B U ik B
321 IFFETER

a. EFRKEREHEBOR

3.2.2

KEFAF—E (B4 : KEJRE) 131999 FICEFKEREHERZBRIR L7, 0D
AR, DKEIRZ R 22t SR BRR O 720 . 2R, RNIED DM IEIZIEH T
5] ZETHD, ZOBIRIZEBW COKEBRITRFENM & e S TR0, #hik - ik,
TR L ORI EDOEK B o2& ATV D,

KK - HmAESFICBT 2 EEANIX, =FAETERTRTUISH LAME LTORAR
M =— R & T T DT, BaBKEMETHZETH D,

ZDX D RERERE L BARIRT 720, KTV F—BITEZRKE 7 X —EIK
ERE LT, TOEIEOERNIE 2 71X, [=F T OFHTEHE L OO R
FI 7R R BT DT . BRNOFS IRfa/k I L ONE ) i A ik & 1Rk 51 L
)T ETH D,

b. Ke o &2 —BREE

EZ KGR EFRERE I 2 T, 2002 4£~2016 F/kt 7 % —BA%EHE (WSDP) 7ER
HIJE RIS D —BR & L CRES N, ZOBRHEIX., I V=T 2R EELERTH
DIENDOREKEOER BIEA 2016 L TIZ 76% & 95 Z ERREINT,

. == e T IR Fr T T A (UAP)

2005 4ElC = N—H )L - TR R - 0 ST 5 (UAP) BEE S, ZOH Tl 2012
FFETIZ, #HHRBKITBWT 98%DHa/KEZERT 2 BENREINTL, TOBRELE
KT B, FROHFF (47%) . EHF (26%) . EHFZOM (27%) 72 L 149,024
DT DO KIEBAFE N EIE SivTe, 2 OFHE TIEER T E O /K FZEM BEEE 100% & LT\ 5,

d. {EIEUAP

2009 4RI, AKEIFAE (2010 4= 10 A BARRIZK = R ¥ —4) 13 Eid UAP @O RUE L 21T
Sf, TORE LIEE T, 2009 4005 2012 4 F TIZAFET 3,450 7 AITH D HE/KE
EE L7, 2F0, ARAMICE 2K X hOFFICEAE B TS Of51E & 5t
B L7z, ZOEMOIZD, (EROKEBE, BFHEIEH), A - LUV OBRRBHEENHELE S
MNice FHEIOERIC LT = 2 M 2009 4E4fiks T 68 (£ 7 /L (29 {E USD) & RfES b
77

ALY

HIRAKYE 7 2 —BI%EHE (WSDP 1V) 13X 2010 4EEEH 5 2014 4R % © 5 2MEICb T2
HAKE T Z—ORBEEIE L U CRE SN o, ARFHEILY ~ UMICB T 2 KEWR, JLEE
B L OENEREZEROFIED - OIMOBIFERE L OO FTEHET S Z L, I
T, BARE AR 2R A OREICIRE, B1E, ITHT 2 &F 2T 5,
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3.3

3.3.1

AREETRE SN2 AT BB Lk BB D% 32089 Th 5,

x 3.2 FERKEVS—FARFEDOLELBREERBE

Bl L HAZ =k A
1 fBIKOIRWEEK | MG R OBEIK OFEKE | MGEROEIKORKAKEE 2015 FKFE TIZ
= M 38.4%7° 5 100% 28] % FiF 5
EBTTERAE R OB K DFaIK | BATEBEROBEIK OfK#EE 2015 FRKE T
Fn) b 2 47%7 5 100% (25| & B 5
2. KEIZH—OE | Ktr ¥ —OEEEIOME | FUELHREClct=4Y 7 - 5Hli (M&E)
BE S o0 R it ERTH L

Ak, T, iR L OMEE Z L 12 EOE
WIRERZERT A DDT — 4 « R— X+ &
AT NS H L

BRI BN R B L O B 2 fEfR 5 =
&

TR R o, RIMONHE 2 £+ 2 Z &
(CHNE N E D)

VM 2 TET S 2L (JEEIRE, REMK, &
TR, FER T RHEE, 71—, K
BEtaR, T BAERRA)

KEBAEEOILIE

B35 L OV T 0D B A

WEEHH DR i

ENA) s U= T a v T O

3. BEAERAKIERROR | BAEfa KGR OB MEEN O | i 75 —5— (EX & R
) 75 B I £ BB L, e ERT S,

ER VAUV TRE B OKEHEE, KRB
ZER%H) aRET D,

2015 A= F CTIZHI A #E /KGR D fER % 29%70)>
5 5% T 5,

B A D = 7 W IE L OE Offfa KB
Bl E OBHE & £ 5,

i Bk 7 2 —BiREHE, Y~ U, 2010 4E
VM DS EFRR
UN=PPNul;y
a. 1994 R 200758t PR

2 F R 0D 1994 4E & 2007 AE D& W ZDFEER . Y~ UM AT 1T 3,439,860 A5
4,445219 NIZHENN L7, Z ORIOFERFEE N AL 1.99% Th -7, 2007 F£D A0
4,445219 N BLBINGRIZ, BIEN 2,472,490 A (55.6 %), ZPEAS 1,972,729 A (44.4 %)
Tholo (& 335H) |




IFFETED v FVEBARVY T AN UIIGREBKERRFSR

W TBUE NERR G hikiE

HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH
= 3.3: 1994 £ RV 2007 EDOYIYMEL Y RXT—4

V= () 19944E A M 20074F A M FRPER A O
Shinile 358,703 457,086 1.88%
Jijiga 813,200 892,262 1.35%
Dagahbur 304,907 478,168 3.52%
Warder 324,308 306,488 -0.43%
Korahe 242,276 312,713 1.98%

Fik 233,431 348,409 3.13%

Godey 327,156 464,253 2.73%
Afder 358,998 570,629 3.63%

Liben 476,881 539,821 0.96%

V= U MAER 3,439,860 4,445 219 1.99%

a.l BESE A &R

BHEMBALOTIEY <V AP 97% T, JEEHMNZHEE 5D TWD, IRWTT LT A

EABEADKENTNDD, WIS 1% RO DEIRTH %,
e GlIUNEE: 157

a.2

2007 oY R L AEHBEIAND TIIA 2T AHD 98% % EHTW\W5E, £ 2T LEA
A ORITH T TIZE BICHENE L, 99.1%I05E L TW5b, ZDMOFEEHN 113D T

AN

a.3

k=11
g&;

F

1994 FEDFRTHR 8.1% Ik L, 2007 F1T 13.7% Th > 7=, i#E 12 FFICHERTRITAE
WCHEINT-ZEER LTV D,
TR OBFITIR (V=) X TRESEAR D, HlxIE, 2007 FIT Jijiga BT
17.85% T - 7= D% L Fik IR TlL 8.9% Th -~ 7=,

a4

1994 HFEDREFH 4.1%I2xF L, 2007 4R1% 4.7% & DT 0 EJH Uiz, PSRN KL E»
S 7-DX Liben X TH Y | RNT Jijiga I (6.4%) & Shinile & (4.7%) 23T\ 5,
—J7. MFROENIIE Fik IR (1.6%) & Godey it (2.8%) To7z,

BLHTIZBEFORFBRNLF % L\l > T D, MEEDOEE TIIEF DRt FRN
5.1%IZ%f LT3 42% & 72> T 5,

b.

2007457 5 20114F E CTD A O A

Wt EEHC S < VY= U N A [1E 2007 20 4,445,219 AH> 5 2011 12 1% 4,986,004
NZHEIML7Zb 0 EHFHEINTWD, ZOMOEREH N AEINERL 291%TH D5 (F

8.3 %) .
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W TBUE NERR G hikiE

HERE BaRAKTOCII b (IFAFILLE—F HR—F 15 LKR—F) ERfEratt
£ 3.4: 2007 ERUV 2011 EDV=YM AL
s 20074 A 20114F A1 S s
B —) (2 ) (D) MRS OB iR
Shinile 457,086 512,699 2.91%
Jijiga 967,652 1,086,159 2.93%
Dagahbur 478,168 536,290 2.91%
Warder 306,488 343,609 2.90%
Korahe 312,713 350,799 2.91%
Fik 348,409 390,622 2.93%
Gode 464,253 521,014 2.90%
Afder 570,629 639,653 2.90%
Liben 539,821 605,159 2.90%
V= VNG E 4,445,219 4,986,004 2.91%
C. SHAE RIS HIERL D 20114E A O

3.3.2

Rk Rt R A OV = U NS - #%3%5BA% ™ (BoFED) O AHT

—ZITHEDE | A

G CH 5 17 BRI D A OIE 2011 AR AT 1,220,770 N EHEES NS, SRS

HIRIE Y v FRABD QERE ¥ = XU PR D 9 B & & AT 5

%= 3.5. AAIFAEZHELOAD (2011 &)

(£ 352 .

AT Hi B (=) gill 20114F A 1
v T IiER Fafan Kabribeyah 176,023
Jarar Dagahbur 129,773
Araarso 55,000
Birgod 52,200
Korahe Shaygosh 48,624
Kabridahar 75,153
Doba wein 70,033
D INUIJIGREL Shebele East Ime 81,000
Adadle 83,489
Danan 38,000
Godey 61,621
Beercaano 58,124
Kalafo 82,000
Mustahil 47,176
Afder West Ime ) 48,059
Rasso 49,542
&Et 1,220,770
HAITHRE S

TFAETEIFATE NI T 6 TR Y MTY =120, V=13 S HIZE

2T BTV 5,

BRIE 2002 A LARE DG MV BORICE W T, e b B2 M FTTEGRR & A7 ST
5o BRI 25 72 L 50 DXL (kebele) & PRI 5 KU DITEGHEGE D> SRS,

I RUTEREOITERFE TH VD . 1,000 AT E DA B D
IZHY . Y D 20%IFEHEHICH B,

o T D 80%ITH

2007 -t Y ARFIZ Y = UM OITERRRIX 9 V' — 2 B3 ERZ /0 1 BTz, Z Dtk
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3.3.3

3.4

WL OB EI S, BAETIZI Y —r. 67TENICY T BN TS,
A EF

FEIT < UIMDOERICE > TEHOR—ZATHD, AAD 85%ITEFRIZEE L.
F L L THKELEET DUWHERR W UITHE E1EMAEEDIRAGRE 2 Bk - BER L
LTAEBFLTWD, FETREE, SIS, W, BHHFELORBRIEXOTE L
LCoEEEZRIZ LTS,

BEHL (B8 (TEATERER O 60% N EFEL TR, £/, & - BEORGREIL 25%
DERBUEFELTND, B - BWEDORARE TEb ETHLHRE (FER) BNEERTHY .
Fik /=0 Liben IRO—ETHR 6D L 912, IRERE LW D L0 bie L AEBIZREIZIT W
T—=Abd b,

PV O 15%0 AR A RITEERZE (ijiga 1Y) IRV ESE (=L )IHiE7R &)
WREFELTVND, BERROE - BEREDICEESEEBT L TCNDEN, FEOBENIIM
DTIRENTH 5,

Ve UINTEEIND ERBREWIZIAA X, YAVFTLA Iy FEROHETH D,
FRpaHEWITE R (b~ b)) | . MR ETh D,

EEITARLINI O CTEERZ LRI E RS> TND, VY~ UMICEIT 2 FE ST
2011 4ER 5T, 4 3,796,000 HH, ¥ 9,053,000 §H, ¥ 8,547,000 §H, T~ & 2,032,000
FHEHERF STV D,

YRYMTHOERKER
a. Bz

V2 VINAD Y <~V EHEROPEAICKLT 572, UNHCR ¥ ¥ AL 1990 4F1H)]
SHICRRIE S7c, 1991 SF DT R ANVEMED AL, BEROFTADHEE Lizizd, =F
F T ORFES AT 9 DETOHRF v o T RRE S, HREOHROIT 62 5
7000 A ThH o 7o, BFER, TSRO RMIITEI~mET D 2 LB TE L, 1997 4
725 2005 - F TIZ BHBI R RIEN T, £ OEIC Kabribeyah #E R % v > 7 D A3 e
L. ¥R 16,000 AR TH o 72, 1ED0DF ¥ 713 2005 FFI12 TN CTRHSEH S iz,

LL7eR s, 2006 fFOFIITAHDHNFIZLY | JHEL RO HEER 833 {4
Kabribeyah it Hartisheik ITIZH W T IFAND Z il o7z, Zhzaiic, #R%
FANAERR SRR S A7z, B LW 6% > 7% Awbarre (372 A b )5 70 km) ICHERR S,
UNHCR (% Kabribeyah (2321 Advt o ¥ —Z 5% (T 72, 2008 4-(Z1% Awbarre & v > 773
MORREIZ Ao o 7272, Lafaissa 7> Ty b« ¥ —%5RE Lz, #NT 28RS A
ND7=% . UNHCR % ARRA & 3L[F]C Sheder (28 % v > 7 & 7%(& L. Lafaissa D=1 At
T —% 2009 FIZHEH LTz,

V= UIMZET S 10 DETOERS v 70 5 b, JHE S H 5 DT Kabribeyah
MRy 720 ThD (& 362H) .



IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

= 3.6; YTUMERF v TOANOHE

X ¥ T4 LR NE] e (%)
1. Awbarre 2,304 13,285 6.9 %
2. Sheder 2,603 11,407 6.0 %
3. Kabribeyah 2,201 16,340 8.5 %
4. Bokolmanyo 9,779 39,034 20.4 %
5. Melkadida 9,242 40,351 21.1%
6. Kobe 6,218 26,459 13.9%
7. Hilaweyin 6,218 26,098 13.7 %
8. Buramino 3,864 15,723 8.2 %
9. Dolo Ado transit center 303 901 0.5 %
10. Gode (God-Dehar) 648 1,354 0.7 %
& 43,380 190,952 100.0%

8 : Briefing Kit on the Refugee Protection and Assistnce Program in Jijiga, UNHCR, 2012

b. HBEOESRT

UNHCR D212 & ¥ | Kabribeyah ¥R % ¥ o 7" X O Kabribeyah ilzxt 3~ 5 #a7K D 7=
B, 1997 Y v TIOVIEAKGAKFHEIBAME S, B LEHI 2000 HEIZ5E T L, Mgk D iE
XY ¥ TR KB EENC X > T 2004 47> 5 BtA S huiz, BIFEIL Kabribeyah 7KiE /=)
DR DIEE < HERFEELZ Y L, Jijiga TAGERN AL T AL dETEZHY L
Tn5,

Kabribeyah, Awbarre, Sheder O¥ERF v o 7Tl mFATHE . /PR, WS
B (ABE) . NFE GEIER#EE) nefit S T 5, F7=. Sheder TOHEZZH X UNHCR
NIEE L CWb, £7-. Awbarre & Sheder O#EIIHTO TS HFH L TV 5, F
72, UNHCR ¥ ¥ T E 1L Jijiga KF:D W /) CHROERF IR UEERE O % 1E
fltL T %,

ARRA I ¥ TNORMEE & —F K ORI C B W TR E R ER Y — B
AR LTS, B ORE, eI ARHRR, TR, FIREHE, REEE, AR
B, A REEBREDEENTND,

FIER KR OO b A L & T LR ER O B CHE AT o AR E btk ST
W5, 2011 4R121E 2,377 HATOfES b4 L & 19 HTO I JMBIENEHR SN D TET
b, M UBREOEFENPERT L HIALTH D,




IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HEEE-BRBKTOVII F (T7AFILKR—F HR—F 4T LHK—F) ERmEstait
3.5 HERFRERROSH
35.1 KFARAE

a. A

HERFHEOMTE L LT, AR OEROKFHOFERE, Ko B0 KF
%R T 5 72 DITKFIRIZ DWW T O S it 2 i L7z, ®LY v 7 VA HR &
TNV D EE L, R v 7 & 5T Kabribeyah 11, Godey i, BLUED
IO 3FRL L, #HERT 15 o Ty, BETIE 10 o Vi IC R S i A A
1To7c. Fio. FIREZRT - BB CTIIREHFE AR O —DICHEB LB E L. Mgk COE
BROKFIH ORI 2 BLEE - G L7, AEOHMEIILLTDO LB TH D,

] 20124117 023 ]

PO 3N 2111 (Kabribeyahifi, Godeyii) . 388 (Araarso, Adadle, Beercaano)

MENE - VTNV FEOEMBICL DA 2 Ea—, REKEKIEER TOF IR
VR ETE =S

RFGAA A - Wit - 270y - SiE AT

2B, AERROTN EENZB T 7 & 2 OHIRA 5 Kabribeyah 17 & Godey ids L OV%
DD 3ERE L, B2 KREZFHT 28 2R, £, o7tz onTix
KIGERO LI (B]) T XL O &2 B jE L THIBERICY) — I8 IRT 5 L oI Lz,
7 7 AOHIRD BEO JE IO X L LTy, oo
JVITERO OO N DR O MR A RET 2L EX L2 EnHkD, o, ik
XM CRFRICEM SN, A LRESEL2T —& 7 v 7 1IClBi#liT 2,

b. AR
IKFEHEIZOWTIZLLTDOFR 370X D iR Th -T2,

x 3.7 EXNRTEMOFERREGE

U X T IIRA ik ¥ U e
Kabribeyah Kabribeyah Araarsofi Godey AdadleZf Beercaanofif
HRXy 7

FAAT T 15 10 10 15 10 10

3= B KR A-(3) A-(10) C-(10) A- (1) D- (10) E- (10)
F- (3) E- (12)

A Aok E- (5) B- (2)

B: & Ak B- (4)

C: Birka

D: T~

E: K5ED A

F: B A DIEA

SRR N 105 A 8 A 8.1 A 8.2 A 7.7 A 71 A

A B KFI A | 163 L/H 112 L/H 138 L/H 108 L/H 94 L/H 92 L/H

& (=)
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IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HEEE-BEEHEKTOS I b (TD7AFILIKR—F HR—F4 2 HLKR—F) EEmEHASH
i 45 SEH KR A | 224 LIH 152 L/H 196 L/H 177 L/H 146 L/ H 140 L/H
# (H2%)
— A% 7 KHF | 157L/A 142 L/A 17.1L/H 131L/H | 128L/H 13.4L/A
A& (W)
— AN% 7= kF] | 207L/A 19.8 L/H 241U/H 21.7U/H | 196 L/H 20.3L/H
Wi (5)

* EERIKIR « Yo A RIS 28K, Uy 3 IS KIERIH O3 > Tk,
* WL WNE R LMETHIIC L > TZ LR 570, EEHBITROZVRZNE, COMaFs LTWD,

HRF v o T2 GO R 2RO KFHEIZ, LLTOFR 380 LBV ELDHH

na,
£ 3.8 #EEEOKFAE
SRS A S — NM47= 0 KF & (L/H)
e 7 T
Jararie A Hidik 9.1 15.7 21.9 18.8
Shebele) 117 ik 7.7 13.1 20.7 16.9
S 8.4 14.4 21.3 17.9
. ZE L BZEDKFIH
ARG, RIS OERDO—HOKFAHREIZINZET 13~17L, #ZFT 20~24L

THDHZENPHERIEIND, RFECTHE X & o 72 AKFIHEITAIL F 72T FLEE OFE KNt 5%

KEDINOAFTLHKTHD, TOT2d, FEETOMK (RAK) OFMARFRRIZR DM
T NT RIS HE AR 2> & ORI 3~5 BIFLE A 72 72 B, HETIHIFE A L DOFEE
TEREIZT T AF v 7O RT A (200L) % 1, 2 {HFTA L CBY ., WAKSEEZIFRET 5
EOICHHLTWS, £-HEOHMMNIC Birka 2T 5K ELH D (£ 3.98M) |
—JF TCTHRIZIXFEZ VICEDIENO O OWHEe, BiRIC L 2 KOEREN 35 &
BZONDT20, FHOFEE R FERFIHE (WKELEZOZERICFHAT HKE) 1%

W& DY ThH D,
& 3.9: FPKEERREE
U T VA MR vz Uik
EEECRLRIE- 35t 35
K7 NERA 191145 (54%) 241145 (69%)
Birkafi A’ 1KY 1A

BB OARFILLF DR 3100 &L 5 2R & e o7z,
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& 3.10: WRBMO—AL=YOREHAKFIRAE (L/B)

Ty T IR ik = U

Kabriheyah Kabribeyah Araarsofif | Godeyifi | Adadle Beercaano
i HRY Y B BB
IENGED) 3.4 25 35 2.4 2.3 2.7
g (H2Z) 4.0 2.5 4.2 4.1 3.4 4.1
FEEENGED) 3.4 2.5 3.7 2.6 2.3 2.7
FEL (§27%) 4.0 2.5 4.4 4.8 3.4 3.8
e (W3 | 44 45 4.9 4.3 3.4 3.8
> iz | 6.7 7 7.9 6.5 5.6 6.5
=G 4.4 45 49 37 34 3.8
JE = (H2 ) 6.7 7 7.7 5.9 5.6 6.5
BEM (WF) |0 0 0 0 0 0
BEEERN (RF) |0 0 0 0 0 0
Zal (f%) [0 0 0 0.2 0.8 0
FZeMH (WZ) |0 0 0 0.3 1.0 |0

) I ERERE LOREREE AR ET D

AR GHIL TIZ S =~ VD 4 R THEEMOKEZFIA L TWLDHT, BEMO
KRFNA ZAT 5 HEHTEE | JBECE~O KR OFIGITIEF IR, #FEOKFH O EEN
RIZV X TMEAOY T NRRT L2655 (A - 8 206 15 f5RE (W - B &)
THLOIZH L, =X UOY AR TITEOHA HIEIE 1.6 fFRRE & EDRE
ZHIEY ¥ TARRICB W TUIRRICB W T H ORI & o BB ICREMmRI I FE7K i
LD OKEFHAL TS AENZ RIE L T D, P T RR T2 LB LT
EIEELE > ToKEH A — 27T (K 315 .

8 8
LA . om=| L om=
26 ””””””” s P nEZ=E 25 ************** il e Bl o823 -
M5 F------------- Bl B p—_— o5 r-——-—--—-—-——--—-——- -——-------------
Jg I e
it} ]
E 3 BE 3 - - - 41/l
s 7
X2 L - - N ) X2 L - - R )
1 1+ - - B
0 ‘ ‘ ‘ ‘ o ‘ ‘ ‘ i B
74z Bk Bty k=) BER RZH 72! Bikd Pty Ra BER XA
KAABER (Cr3ILES) JKFAER (S zRUJIIFE)

B 3.1 SvIRBEIRVIIRRIZEITHEREELLZEZEDRRANKFAE

FKRA Y FA~DT 7| AZONWTIE, UTOFER 3110 X 9 ik L7 o7=,
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F)

W TBUE NERR G hikiE

B ERA 1T

£ 3.11: #AKKRAUADTEEE (FE)

Vv T VIRA T

¥ = AU

~O i (m)

Kabribeyah Kabribeyah Araarsofif | Godey | Adadlef | Beercaano#f
RSy
AR A v b 21 40 2300 190 630 5

) KRRV PR ETEIT 258130875

Kabribeyah %%, # T O ETHEERIEM TIIKTE D &7 -

EFRKEDRZL DY,

KA~OT 72 AFTRW (Godey i H 13 T IXIZITHHA THRAKS N TWD) | A
H# D Birka ZFH LTV 5 Araarso Tidkic v 23072 < . REBiOBEIZ RE7e< ST
W5, D ORIEREKER (500m LA ) &1T 0 HAHIY ¥ TWEA T 10 A, =
ANUJNFETIZ 9 TH D28, 2 D K OB o R EZFH LTV A& T AN

LOHERTH D,
d. #a7KH R T D KF R DL

Fa /KR OF AR A LU OREAIFEAK R A > F TR LTz (R 31221
& 3.12. KRR ZEEBFELIIEKES

Kabribeyahfi Godey i Araarsoff AdadleZl Beercaano#f
R 11H24H 117 16-18H 11H29H 117 16H 117 19H
(20124F)
Ve % Kebele 02 Kebele 03 Kebele 01 Kebele 02 Kebele 02
g2 A 7 NSy Q NSy € Birka FREHT B oRUL (& L)
& (GPS) 1006755 N 065771 N 0967763 N 0641124 N 0673983 N
0299802 E 0340102 E 0318634 E 0337401 E 0303605 E
THEIIAKFIHFHEDOHIM HIZE YA T 1 HENT., ERIC KD KR ORIk

XA HEF D WASHCO A > X3 —DIEEN 28152 U7~ M, 2 T W TR A FK ke oo 15 HERE
NRESNTNDEZ EEZFHAL T, BUKICKRDERD AEE D7 b L, BUKE % fiq%

FHBOKEA—2—IZ LR LT, ERITLLTOR 313080 TH D,

x 3.13: KARAKEERER

Kabribeyah GodeyTii Araarso#h Adadle#f Beercaano#f
il

FIIH AT Ee | 120720 128 /38 (251H4E) (600 %) (500fH:#7)
o720 B | 115 L 95 - - -
IR EE**
B (20L) 1 Birr 0.5 Birr 2.5 Birr Bl ekt
RS #795% #185% #180% #160% 100%
WASHCOEE) INDL s INGL 5= BirkaD % INGL 5= WASHCO%E L

I QUL M E L ok Birkao> 7 %

BN I BN

) KTFERIZZ O A &M DKIR

CRAKFIHLSN) & LTV DFRIHE o

AP E B IS &2 AR R AR, 2 SREBI OKE A — 2 —FHIlO K EZFI TR LZ b 0

3-11




IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

HHTH O A N TORAKMR OBILTATH OBRERRETH Y . BukOT=DIzH A
N &Rz LR EE SRR K BREARTIC I AT 2, A (B iH) 13l 200 R Y # o
7 BHEEL > TR COKFETAERA, HECHELRSZ L2 —HIC2, 3EMEVIKL, —
H T 100~200L Fif% DK ZfEMR L TS, OOV A~ TIIOKIEMEEE DR b H R
BUKM AR L 72 o TRV . BUKESCFIAE A MR T2 Z E R o7z,

FOXRDODXLICHEFICHS REHRICBWVWTIEIAEZEHTIERMM D D
WASHCO 23FAE L7202, LT HIKEHER B S 41TV Wy, Beercaano ARDH A X
AKIER T DIZTHAT DK EHHHNEEZ LD TH L, NEOLOFATHY .
FLZR TR KBIC L VKRB LN TV D, & TOKEIZIE—ROFIHEIZE L > TKEA
H KSR TI Y EBEORE 22 RIZKZ lGET 5, Beercaano AR CIX MR CTHuK L 20L
%Z 5 7V CHIRGEL TV, Araarso Al Birka (MEAAFTHDO LD TH Y . FIAEDILRED
FRIZKZDT 52 TS, F o7 AARRE T, Yy ZWRAT L0 i, =L
JIRIR T 12 AR TR ZFIH LT 5,

e B COBIEMR

FRCICEE LT, 2 i CRA B2 BRGAM LI R OB REZ LI TICE L D D,

FRDOEHEL DFRET, NEORKEZWE - ITETIT-ODOT T AT v IR0
SRHOMFER 2 7 (200L) BFIHENTWD, FEEZ L > TER &V EEZF|
AL CHRREDBIRDOKE ¥ v 7 IZHED D VAT K EFIA LT D,

G KA B B O A TR AR D D O /K Z T B O A BRACIRFE LTV B 48, BRGE
MRS T A L » TIEEICRE SN TV D720 (i IZ R LHEIC L - TEH)
T2) . AKEADIRFEIZEL Y 1 H 100 Birr F2EOHIFIE 245 T D,
BIREKIRITIFZE A EOSGEIIEECH VD BEOIFHIE A S 10em 12 EN2 6 B3> T
WAHBETTHD, TDIH, ZLDOFEFETI A —AE DWW TKEFIH LT
W5, £, METHEORHPICHEE S TLEY, FEALHHTERNSTZFE
JEH o7z,

FROT =2 LOBERLE,. EBRE~OME HLY 2> b AST R O oK
AMAFLUTOL I ICEEDBND,

- = AbT 0 OFEPKFIAEIZ—H IBLATE TH S,

© V¥ TVERTIE Y = XU S AREFARFI R ER SV, FHEBIOF| <%
—IEET %,

- NZEITZFERE CTHAKZEAK L TRIHT 5720, ARG KIE R ~DEAEEITKET 2~6
FE T 2,

« BROFL O TIXRBCED 12D O HHEFE D & OKFIHEIF D720,

% T Birka 72 E O G e ik 2R L TV A8E 1L WASHCO < . fA{E L THK
B OBIIIATHIL TR,
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3.5.2

f. FIX >R D AKFI A

ERIT A TEERFO KRR TH 223, Oxfam GB (2L % Water Trucking Market
System in Harshin, 7th to 15th February 2012, Ethiopia (Z £ % & FIE > DB L2 i< =) H i
TR, R RMEA N O TEE B 22 KIRAME < | Birka 077 O KBS HLZIZT B2
HE NT v IRIKNREIZIR D, NIy ZIZEDRBAKITENREONTLS 570, 232
=7 4 —OEMHIT T 7RKRIPTEIE DS 20, a2 i O % < ITREIZ/N S 72 Birka & Bt
ALTHEY, Ty 7 x2FRLCEFLVKEZMEL, 20 Birka lIZITRET 5, KFTEE
A CRIE T HIVUIHE LB OKEZITTHEH D Z ENHKRDL, HOBES VR
WX, TIEORHTIE T OB O TREH S MERH LT, +372KE/5 2
EMTERN, o T, HETEDIKOEITIFEEOINAIKFELTL 5, AHEFITL
% &, ARG Marshin BT Z ORI R FEDO— N7 0 SRR &% 2~23L & 72
Y ARFTAF AT O KR B3 12/ S < — B — AHT72 v 2~9L TH 5 (EH L 5~9L),

EHDIEKRRRE
a. HEREFREDRER

FEFESE O SHAAC #i3, B RBOREAKFHS AT 0 i HE /) DA E F L OHBN DG ACRIL D
RO 7= OB FHE % 16 BRIZ W THEE L 7=,

a.l BRK T D 35 E it
ROKEB AT REOAEEICIIT SRR — X2 Y LT\ 5, BED A ORE R,
WMEE LD FHEHOBMABRL AT THY . EBLZITTDICEATESTHD
T AV LTz, BRKFEBET OB R CHH M 23K 314108 LT,
& 3.14: EKEFHEFTOBE B R UVEHFATHEM

HH T
5] FPC | /NEPC | 77 Yp-
1 0

el AN

=
‘mn
%

Al

&
H
e
-

Araarso*
Kabribeyah
Birqod*
Kabridahar
Dagahbur

Shaygosh
Adadle
Rasso*

Beercaano*

Danan

Godey
Kalafo
Mustahil
West Ime

wlw|N (N[N |a|k (v w|o o ||~ |o| o
o|lo|lo|o|lo|o|o|o|o|o|o|o|o|o
olo|lo|lo|o|r |o|lo|o|r |k |o|o|o|o
o|lo|lo|lo|lo|o|o|o|o|o|r |o|o|o|o
o|lo|lo|r|o|r |lo|lo|o|o|o|o|o|o|o @
olo|lo|lo|lo|r |o|lo|o|o|o|o|o|o|o

East Ime
HERD . “%7 FHIODWIZERTHETRR DR T

)
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a.2 BEFDKIR
WEAEKRIZRD X o 2 En5, $abb, (1) B8E—4 —£ 3 FHR 7
FoORT A= (2) FHY EHFFT. (3) Birka (Brki) . (4) WJIEK, TH D,
ZDIFMNITIERAKIR & Lo, i, HBEKRERD S,
AT AR—=WEEE LT ZWEAHISICZ S Rbh, —F, WIBUKIZY =~ Ul
Tl 12 < A3 LTV D (3 3.158H) |
& 3.15: AEXREICE T LEFKIE

= : AT H— & Birka )
A B | e | | g | PR zoft
Araarso 3 4 34 0 . . A7V
Kabribeyah 4 0 65 0 W,
¥ % 7 /v | Birgod 3 45 1 0
Bl | Kabridahar 3 1 10 0
Dagahbur 6 27 12 0
Shaygosh 3 0 10 0
Marsin 0 0 1 0
Adadle 0 5 45 1
Rasso 1 13 0 0
Beercanno 0 2 3 0
v = X L | Danan 2 6 13 0 R
JI ¥ 8% H1 | Godey 0 7 5 2
15 Kalafo 0 13 0 1
Mustahil 0 16 2 1
West Ime 1 2 0 1
East Ime 0 13 0 1 . it
a.3 PRERETAE

a.3.1 PR AE TR

FAEHIEIZIX 6 DO H Y, HARY v 7 LHBIA Y v 7 OBUTEFH T 624 £ T
b5, EOENORMEEANERIL 21 2 FTOREEFT (HC) | 56 22T D2 (HP) | &
V27 V=7 ThHY, HRZ v 7 LA S v 7 O¥IIAEFH T560 4 TH D

(# 3.162M1) .

% 3.16: ATHMBICE THREBRHLERBRRUVBEK

AR Jrifr PrRBERT 2T 7V=v7
Mag%Ek BB | Musik B | MeakEk B | Mgk ik B

Araarso 1 22 3 10 0 0 3 10
Kabribeyah 1 0 1 20 1 2 0 0
Birgod 0 0 1 26 0 0 2 5
Kabridahar 1 124 3 0 0 0 0 0
Dagahbur 1 182 1 13 2 4 16 80
Shaygosh 0 0 1 44 1 14 0 0
Marsin 0 0 0 0 0 0 0 0
Adadle 0 0 2 22 15 30 0 0
Rasso 0 0 0 0 0 0 0 0
Beercanno 0 0 0 0 0 0 0 0
Danan 0 0 1 27 1 13 0 0
Godey 1 184 2 59 4 24 0 0
Kalafo 1 112 1 16 2 29 0 0
Mustahil 0 0 2 15 15 29 0 0
West Ime 0 0 1 16 2 8 0 0
East Ime 0 0 2 8 13 36 0 0
&t 6 624 21 276 56 189 21 95
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a3.2  ERKEMEER

AR R 1 D BRKEMESRSIZ., ~Z U7 TRERORRITH S, 15,071 44D
THRUEBRTE D 9 B Kalafo #BIT 26%. Adadle ARiZ 14%. Danan %I 10%% £ 245D T
Wb, F7o, 3,600 4 ORFIEE D S B Kalafo £BIE 64%., Araarso A% 7%, Kabridahar
BRIX 6% % TN ED TS, Kalafo, Adadle &% UF Danan D458 BT 5 BEK DL\
SRR IR FR Y HFEDIFR TRUVWKEZZSEBIR L TWAH e SIS D, K
IR D RRRIAE R BB HT3E 3.ATITR LT,

= 3.17: EAIERKRMREREELR

il T FE IR F 7 2 aLs ~Z U7 Z DA
Kabribeyah 740 167 89 0 205 0
Dagahbur 1,332 65 315 0 960 79
Araarso 1,020 240 108 0 180 1,620
Birgod 960 0 0 0 0 360
Shaygosh 360 150 2 540 5,400 150
Kabridahar 120 210 10 0 1,800 0
Marsin 0 12 0 0 0 0
Godey 600 60 0 0 1,800 240
East Ime 1,080 0] 0 0 0 1,200
Adadle 2,180 96 0 0 0 1,3000
Danan 1,440 60 120 0 72 300
Beercaano 0 36 0 0 0 0
Kalafo 4,000 2,300 0 0 4,800 0
Mustahil 514 114 57 0 819 1,516
West Ime 600 40 12 0 800 0
Rasso 125 50 0 0 48 192
&t 15,071 3,600 713 540 16,884 18,657
a4 HE

AA I IE, 860 D ETOMIFHEFE Mink (/N M O]
BRI D Do WL OMDFRDOENIL, EEHEHBEREDORNE ZH0H 5,
TR O FE ik sk & A A 3.18ITR LT,

BER) L 14 Fro

& 318 REMHEOKEMREE-ENK

Zill WHEHE HEHE

TR SR TR AR
Kabribeyah 208 2,422 2 989
Dagahbur 51 1,579 1 520
Araarso 9 484 1 228
Birgod 3 1,971 0 0
Shaygosh 25 3,657 1 142
Kabridahar 31 1,800 1 9
Marsin 9 n.a. 0 0
Godey 137 5,867 2 n.a.
East Ime 55 215 1 315
Adadle 35 647 1 427
Danan 43 1,125 1 760
Beercaano 28 n.a. 0 0
Kalafo 118 7,000 1 n.a.
Mustahil 72 629 1 10
West Ime 35 1,112 1 413
Rasso 1 567 0 0
AFF 860 9,308 14 3,813

D - WIS HE X ABE (RIS EE)
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a.5 BEEM
a5.1 1EW

FRA RO T, Godey Af & Kalafo ARIZEEAFEDEKA LMK EEZ LD, AL R
AFERD H B Godey A & Kalafo BfIX, Z41%4140.1 % & 39.5%% HHOTW5DH, DFE D,
ZDODEET TEIKDK 80% % HdTW\b, £7-. Danan. Godey. Kalafo ® 3 EST
VOV DEFERD 51%% D TW5D, b~ ~OAER Tl Kalafo B3 2KD 70% % 5
TED ., KT Godey B VTV 5, SRR O EE/EMAER LR 319" LT,

= 3.19: FEMBOTEEYEE=S

=Ry
il AL R VIV H I 77 k< k
AEPE R % AEE R % AEPE R % AR %
Kabribeyah 800 0.1% 5000 3.3% 1,000 15% | 3,000 3.4%
Dagahbur 5,450 0.8% 583 0.4% 0 0.0% 90 0.1%
Araarso 20,000 3.0% 5,000 3.3% 0 0.0% 0 0.0%
Birgod 5,000 0.8% 2,100 1.4% 0 0.0% 0 0.0%
Shaygosh 14,400 2.2% 17,268 11.5% 0 0.0% 0 0.0%
Kabridahar 2,680 0.4% 3,415 2.3% 0 0.0% | 2,100 2.4%
Marsin 12,300 1.9% 5,600 3.7% 0 0.0% 400 0.5%
Godey 260,009 39.5% 17,600 11.7% 40 0.1% | 16,000 18.2%
East Ime 26,000 3.9% 600 0.4% 740 1.1% 0 0.0%
Adadle 16,720 2.5% 4,200 2.8% 0 0.0% 0 0.0%
Danan 0 0.0% 50,000 33.3% 0 0.0% | 3,200 3.6%
Beercaano 11,000 1.7% 7,000 4.7% 0 0.0% | 1,200 1.4%
Kalafo 264,285 40.1% 18,425 12.3% | 61,561 95.4% | 61,561 70.1%
Mustahil 10,000 1.5% 4,567 3.0% 1,200 1.9% 275 0.3%
West Ime 6,320 1.0% 7,090 4.7% 0 0.0% 0 0.0%
Rasso 3,600 0.5% 1,845 1.2% 0 0.0% 0 0.0%
ait 658,564 | 100.0% 150,293 100.0% | 64,541 | 100.0% | 87,826 | 100.0%
a5.2 HE R

Kalafo #t & Mustahil #flE, ZFOBEBEEED 5 HZNEN54% L 28% % b b, 774
DFEELCIE, Mustahil #f & East Ime B82S 240241 20% % (5 &, Shaygosh £ I3 12% % 5
DTWD, YXOEEHTIX Kalafo L Adadle i3 EE4 48% & 28% % 5D D, ED
FEECTIE. Mustahil £ & Adadle B3 Z4LEH 40% & 36% % 5D, . T 74, Y,
b Y VEOFEHD L 1Ty = XU O Adadle A5, Mustahil £, Kalafo #8254
%5, (F 3.202M)
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£ 3.20: AEMEBORES A

B + ey T F

# % # % # % % %
Kabribeyah 195 0.0% 165 0.1% 450 0.1% 320 0.1%
Dagahbur 800 0.2% 2,500 2.1% 8,500 1.7% 5,000 1.0%
Araarso 12,440 2.8% 658 0.6% 24,180 4.9% 1,825 0.4%
Birgod 5,687 1.3% 2,120 1.8% 6,800 1.4% 4,900 1.0%
Shaygosh 850 0.2% 14,000 12.0% 21,000 4.2% 8,000 1.6%
Kabridahar 2,610 0.6% 1,435 1.2% 4,816 1.0% 5,078 1.0%
Marsin 350 0.1% 1,200 1.0% 8,764 1.8% 4,326 0.9%
Godey 15,000 3.3% 9,000 7.7% 9,500 1.9% 15,060 3.0%
East Ime 9,800 2.2% 23,000 19.7% 9,500 1.9% 13,000 2.6%
Adadle 17,200 3.8% 11,500 9.8% 110,000 22.2% | 182,350 36.2%
Danan 620 0.1% 1,229 1.1% 3,900 0.8% 5,100 1.0%
Beercaano 4,500 1.0% 2,200 1.9% 7,000 1.4% 900 0.2%
Kalafo 245,000 54.4% 8,000 6.9% 236,000 47.6% 43,600 8.7%
Mustahil 125,460 27.8% 22,970 19.7% 20,760 4.2% | 203,425 40.4%
West Ime 5,430 1.2% 8,690 7.4% 13,099 2.6% 1,150 0.2%
Rasso 4,550 1.0% 8,116 6.9% 11,543 2.3% 9,974 2.0%
Total 450,492 100.0% 116,783 100.0% 495,812 100.0% | 504,008 | 100.0%
b. AR
b.1 20074F v R ES < KRR

2007 FEANOE P2 (V< UVINFFHREE) OF —X 28D < FHEHIR OB AR D
BWEIXR OB TH D,

(1) Kabribeyah {7, Dagahbur i, Kabridahar 172 £ 0¥ % 7 WEARO EHARHEIZIS T 5
FKMERITERAGAK TR THY . ABD 40% 05 75% % I /3— L T\ 2D,

(2) ¥x TNBEREONBHRHEEBIZ BT DHaK D72 D OKIIT, EHF (FHAFE) |
KD D WIEIL , #EOIERKIRTH S,

() ¥ =NV RN T, #HE & MVEERIC 2000 37, Il W], S OfERK
JIC XD RKDPATON TV D, PTHIJIKS RS EELKF L 2o TNDHbDEE
ABND,

(4) ¥ = _XUIFRIBEOE S Tl BEAAKIC L DHEKRITY ¥ 7 VIRE OFERHERIC Heifg
L CTHR & TR,

BXRBRRRZ 1T DHER OKIFERIFED IR 2R 3.21TR LT,
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b

STBUE AERRS h e

HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) ERfMEGRA S
& 3.21: ERBKDKRARELLE (2007 £F)

A Bl ETER || B RRAK | v— REAAK [ BRI A f}ﬁ UESIETVIINE /N

Hd VR WREESEREK | GRRIKRR) | Uik FXIEE |

K
Kabribeyah AR T 9.0% 30.9% 17.3% 20.7% 22.1%
AR 1.1% 1.9% 28.2% 37.8% 31.0%
g Dagahbur AT 15.0% 46.0% 8.5% 3.5% 27.0%
& (Araarso,Birqod) | & n 2.0% 6.3% 23.9% 49.9% 17.9%
X Shaygosh #tiv 0.0% 67.6% 2.3% 30.1% 0.0%
= AP 3.1% 5.9% 8.4% 45.0% 37.7%
‘Q Kabridahar R T 34.1% 41.9% 7.7% 6.5% 9.8%
™ (Marsin) AR 5.5% 12.4% 18.1% 48.1% 15.9%
Doba wein FTER 7.3% 9.0% 30.9% 50.6% 2.2%
FTPEES 2.0% 5.9% 27.3% 58.3% 6.5%
East Ime R 1.4% 0.0% 1.0% 15.3% 82.3%
AP 0.4% 0.0% 1.5% 5.6% 92.5%
Adadle R T 0.0% 0.0% 35.4% 57.6% 7.0%
i AR 1.2% 1.5% 14.4% 24.4% 63.4%
§ Godey IR ER 9.8% 10.3% 3.7% 9.6% 66.6%
& (Beercaano) R 2.0% 5.1% 13.0% 23.9% 56.1%
£ Danan i 8 4.8% 9.8% 14.6% 33.0% 37.8%
N DS 0.7% 3.5% 16.1% 43.2% 36.4%
4 Kalafo AR T 3.1% 2.3% 1.5% 1.1% 92.0%
Q AR 1.3% 2.9% 1.3% 17.7% 76.8%
’ Mustahil FR T 11.5% 38.2% 1.9% 0.0% 48.4%
FTPEES 0.4% 0.2% 5.4% 15.4% 78.6%
West Ime AR TS 1.9% 0.0% 0.5% 16.0% 81.6%
(Rasso) KB 0.7% 0.0% 0.6% 14.8% 83.8%
H Y~ UINBERHEREE, 2007 A0k P

VEFD : Araarso, Birgod, Marsin, Beercaano &% (F Rasso D4 #BIL 2007 4E A A& U A DZRICHH SN TH 5,

b.2

Doba weinZRIZxF 4 A 2 AL

Doba wein EEDFEACKRILIC BT A AL Y ~ U MARORREIC X » TEM ST,
(3) Hfiss L AT ICBT D

AT T,
EREE N

(1) ANB#eat.
(4) %&

R
YIRS

boH, FORRITER 3.22ITR LT,
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W TBUE NERR G hikiE

HEEE-BEEHEKTOS I b (TD7AFILIKR—F HR—F4 2 HLKR—F) EEmEHASH
= 3.22: Doba wein ERDHKIRR
1. ANO#EE 27X (Kebele) JLRE R~ AR Bk QL
Kebele 1 2,500 15,000 n.a. n.a.
Kebele 2 3,125 18,750 n.a. n.a.
Higloley 2,500 15,000 n.a. n.a.
Haar aano 1,625 9,750 n.a. n.a.
Jida’le 1,500 9,000 n.a. n.a.
Nagarweyne 1,250 7,500 n.a. n.a.
2t 12,500 75,000 33,750 41,250
2. ARG OKIR) | EBEE—4 —fAR Birka FER Y TR T HF— N TEHF
7R (4) (25) (96)
3. MHAMERR BTN (4) Ne— e LR | BV A | SR (15) | /52
K72 (15) | # K (2) Ji5(8)
4. ANIHagx ey B - &
TR
BUMH RS 18 426
WEHE 26 8,772
HEHE 1 4,386
AR 1 1,462
PREEFT (HC) 2 13
Z W (HP) 6 6
J7V=v7 4 8
5. FEHK £S SUK ¥ E2 =P
(93,000) (47,000) (199,000) (131,000) (4,200)
6. ARAKFH P DXL H K Gt X Y= ANE # H
EIGERR (Birr)
2012 Jida’le T EE S OMERFE PR 168,000
2012 Higloley X v BHEK 75,000
2012 Haar aano FRIK T DR B 120,000
2012 Higloley X7 BEEIK 172,000
T 535,000

3.5.3

MHEBICH 1T HiEKRERE

FBHTE O AKR I AT D 726,
Ikt L7z, xtg L 7p o 7= #B k1L Kabribeyah T, Godey i, Dagahbur 7% 0" Kabridahar

HThsd,
a. HERBFRAEOHR
a.l Kabribeyah & /K FHHT

A A B D LR R & 72 BT IS 3 W TR D A A &

Kabribeyah Tfil% Kabribeyah BiOEE TH YO . ALY~ U TEHRZEZO TR 4 HTAT
D, KOO OKFEITHE RO TR L2 30 Fulifio Y v 7 /WRAsHikicdH 5 R
THR—=NTHD, HTFKIZRTB—=ANOUTAKRE 7 IZEKSIL, AT T4 %@L
THAREEE T ITIEFHEKFTICEK S D,

FA7KRIE 300 23T CTED 5 HRZEN 269 M i, AHLHEEE N 14 3T CTh D, AR AN DI
I 11,360 A (%9 2,200 fithy) | #2lc 28,685 A (9 5,700 fHir) LH#EESNLD,
TEFOBEND, WL ODORBAKRE CIREBORFIZR L, KEEAKLTWHND Z &
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DY L7,

FEARRE TR OBRALHEEIZ LU, HAKREBFTOEE O OB & 0 FHE OG0
5. 2009 4E, 2010 4F K O 2011 4EDFAK BT TN 6,576 m°, 43,447 m°, 184,752 m’
LRI TV D, AP OIAIE, ZH £ 10,900 Birr, 141,000 Birr, 33,427 Birr
TH Y., KHIE 70,802 Birr, 75,902 Birr, 81,882 Birr & 72> T 5,

FROMBT — & et Lo R, R U TR EB AT O RO MBS IR
EHYET LT =X LTIAE E B b5, RERLIT, 2607 —4% (FKE,
A, LT —4) IZHAOEAMERRNZDTH 5.

EREORM A EZE L, Kabribeyah Tifs/KSEBHT O MBEE OO, B Y%
Bkt 2 MgBEMHE D A E EN D,

a.2 GodeyHi#a /K EHFT

Godey fild Godey EROEBE TH V. AL 29,379 A(2012)Th 5, FHAKD =8 DK
L 30 FIT ERNCERE S, EO®BRBUE S NI FR)IBUKIEEE Th 5, FaKHEE DAL,

(1) Bukhesx, (2) wEgesx. (3) JEimkasx., (4) fdku, (5) frk& o7
FOY (6) EARFY NT—=7ThHD,

W DOEKHER 2> B BUK ST KITHTFAK Z > 71225 i, fEaICiTbkE 288 U T
IIREEHITRR SN D, #B/KEIE 288 23T TZ D 9 HEFEMN 250 2AF, A3fiak s 38
M CHh 5,

PR IA O RS EIC LA, 2009 4, 2010 4K OY 2011 AFOFFK&EIXZE N
71139,348 m®, 130,838 m®, 138,047 m® LA SN T 5, R FOILAIL, ZhEh
836,088 Birr. 1,046,704 Birr, 138,047 Birr T ¥ . % 1,095,220 Birr, 270,298 Birr,
1,380,440 Birr & 72> T\ A,

FRROMET — & 2R LTSS FRICIUANICEE U CIEHA /KR BB AT O EEE O BRI
EHIET LT X E L TCIAEY EEBEZ NS, RERLIE, b7 —4% (KKE,
A, HHIF—%) [THEOEAMN RN TH 5,

FRLOMRI A IZE L. Godey mifa/KFBEITORELRMBEHOT D, MFEHYREIC
* 5 MBS BEEHE DN L EN D,

a.3 Dagahburtig /K EHHT

Dagahbur f7/% Dagahbur EROERE TdH 0 . A FIIKI 69,500 A THh 5, FaKDTZH DK
FIZH K TH D, Bt 6 DFTORT A—ABBEHL T, FRT R—hbiks b
F o FAKIZETAZ > 7 (200m?) &R CREAREMEICESN., BARSICED, fAKA
1% 400 2 FT TED D HERFED 360 2T, AILHEKDS 46 DT TH D, FaRKANFIEIHIC
28,637 A\, HZHIIZ 40,863 AN LHEE SN D, MHNITIT—HOERITIINEWVOFH Y HF
MHKREANFET D, WHOM, FEEROK 30%ITIAKLEAFLHEH L THD b0 L HE
HEhs,

PR A O RS EIC X, 2009 45, 2010 42K OY 2011 AFOFFK&EIZZE N
13580 m*, 2,570 m%, 3,220 m® L EN T WS, FHIETOILAIL, £ 250,600
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

Birr, 179,900 Birr, 22,540 Birr T&% ¥, K Hii% 277,800 Birr, 271,578 Birr, 279,600 Birr &
Ip o TN 5,

FROMBT — & ZRET LR, BRI LIRS BT O O M BRI
EHET LT XL LTEAEY LB OND, RERLIX, ZTNHOT—4 (FAKE,
A, ZHT—%) ITHAEOFEAEMER W=D TH D,

Dagahbur Hifa/KFHAT OB E O 720, BNk B x 2 W B BhEHE
DENLEND,

a.4 Kabridahar i /K EHHT

Kabridaghar 7/ Kabridahar EOERE TH Y . A3 51,000 A TH D, #KDTZHD
KIFIZH TR TH D, B 13 DFORT A—A D55, 3 AR %@b LT3, &
RT R HIRA BT SRz FAKITEAKSZ > 27 (150m%) &8 TREKREHEIZE B,
FKIEIZE D /K EIE 527 T TE D 9 B RSN 513 7 A, A sk A3 11 73>Fﬁfz§>é
FAR N XN 48,000 A, #2012 51,000 A & HEE S D, IENCIE—EOERIZ TR
DIFNLKREANFT D, O™, EROK 30%IXIIIKCEFFE2FHL TS L
DEHEREND,

FEERFEIE ORKHAEEIC I, 2009 4, 2010 4K TN 2011 AEOFBKEITZENE
28,500 m, 25,670 m?, 19,850 m® & FLak S AL TS, FHIRIh DAL, Z41E 41 239,400
Birr, 2,156,280 Birr, 166,740 Birr T& v, 3 {Hi% 381,288 Birr, 383,861 Birr, 371,292 Birr
Lo TUWNA,

FROMET — & it Lok R, FRICAIZE U TSR KR E5 iT 0 328 0 I BRI
EHET LT X L LTEAEY LB OND, RERGIX, LT —4 (FKE,
WA, T —%) IIHEOESER /W= TH D,

Kabridahar 7KE S5 AT O 272 M EE O 7= | B S 1% B 12 k- 2 I 5 BEAHE O
FENLEEND,

b. Kabribeyahti & Godeymifa /K EHEFT Ol B RE

b.1 Kabribeyah i K F# AT

LV EMERMET — % ORGO- 0, A O SRFE A YT 2012 4 11 A ~12
A DOf#, Kabribeyah mifa7K BT O @ & a7 v mEik L7z,

ZORER, FrtOMBT — X2 ZBGT 52 LN TE7, (1) 2008 FED 4 hH 3D
FakKEEMUANEE, (2) 2009 LT —# 72 L, (3) 2010 4FFE 12 22 H 4y DU & X
A, KOV (4) 2011 42D 4 I H oy DI & SR,

Kabribeyah Hifa /K FEFTOINA K O A 3.23127R" LT,

F 3.23: Kabribeyah mi#iKEFHFATDIRA X H

2008 2009 2010 2011
6H~9H | AF% |1 A~|1 A~ A¥FH 1LA~4 | BV
12 A 12 A A.
Bk (md) 6,577 * | 1,644 * na. | 43,478 3,623 28,770 7,192
I (Birr) 85,844 21,461 na. | 434,776 36,231 287,698 71,925
1) #H5 - FEPTRE 15,275 | 15,275 n.a. n.a. n.a. n.a. n.a.
2)  FOMERE 24,631 6,157 n.a. n.a. n.a. n.a. n.a.
T HAEE 85,729 21,432 n.a. | 409,310 34,109 334,277 83,569

Hidl : Kabribeyah mifa /K =T
R * FL K RIEY < U THERA~DFRKRE T ER, na= 747 L
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FEOMBT — X2 UL, /K EIE 2010 £ H Y 3,623 md 5 2011 0 H R
) 7,192 m S EHIANIL TV B A F OB HITFAKELTT) DITE A 215 S0 o 72,
WKEBINOEE L7 — & ROELH TOBIZEN G . SEHEBFTOILA L LIz
WT TREO@ Y HEHI L 7=,

(1) BHOKKEIZ, 3,600 m*~7,200m° LH#EE IS,

(2) KEHGIZ L BAIAIE, m® B 7= 0 D7kEH: % 10 Birr & L7-834 . 44 36,000 Birr
~ 72,000 Birr E #EE S D,

(3) A o3 HIE 34,000 Birr ~ 84,000 Birr & #E S5,

Kabribeyah mfiffik & 2 7 AMZBET 2 E A2 RMBAIL FRLO®Y Th 5,

(1) Kabribeyah sk A7 MIHOERE VYV~ U TEHRIOKZME LTS, L

U785 FHUBEZR S N T2 0 | IEMEZR AR /K B DWW TR TE Ty,

1 OfE AT 5 kK ¥-— B 2 13 Kabribeyah Hi#a /K S AT A3 1T EF - TUW D A3,
ZF Ot D F B2 R PR 1T UNHCR N B A2 A - T 5, Mifk DHERR S P
IZDWTIX UNHCR & JWSO (PP AiKiER) & DOBEIZHE SN T IWSO 23
HE LTS, 20X ZRRMICE W T, KEFHEOIEHM72#E H % Kabribeyah
TR KBS PTIEIR LT Zeny,

KOA R, KR, I (BB 72 SI2 D\ T OGS EMICHE S
TV, ZD7=, Kabribeyah mifazK S8 AT 3HA Y & O B I 722 55 R OY
WA ESEERT 2 2 L BHBERW,

Godey ks /K FBAT

(2)

(3)

b.2

LV EfERMET — 2 OGO, HEMOHSREFFAI Y 1L Godey ks K5
FTORRES & BN 72 D ik LTz, £ ORER, 2012 £ 11 H~12 A ORI N oM#ET
—HEIGT DI ENTE R, (1) 2010 FHED 12 2H 4O HEE,  (2) 2011 4FEE
I7 =272 L, KO (3) 2012 FEED 7 2 H DI & 3, (R 3.242 1)

% 3.24: Godey M#AKBHTDIALZE

A (Birr) 2010 2011 2012
TH~12H | ARPEY) | LA~12 1 | HREEY | 3H~9H | A
Kk (md) n.a. n.a. n.a. n.a. 52,705 7,538
I (Birr) n.a. n.a. n.a. n.a. 791,477 113,068
3
1) 5 - EBITRE 221,238 18,436 na. n.a. 145,630 20,804
2) HERpERLAY 235,020 19,585 n.a. n.a. 666,271 95,182
aF 456,258 38,021 n.a. n.a. 811,901 115,986

L - BREFT K O Godey mifE K S AT
HiL ina= T—#7L

Godey g AR A0 & IfE L7 — & KOS TOBEN B, UL FHEFTOMA &
SHIZ VT TR Y HER L,

(1)
(2)

i A OFKEIX, 3,800 mP~7,500m® L HEE S,

INAE, m® 7= okEM% 10 Birr & L7=38:445 A 38,000~40,000 Birr (2010
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3.54

ERE) | 0% 2012 FLIEE m® 720 OKEME % 15 Birr & L TIARK
115,000 Birr IZ#E R L= D L HEE SN D,

(3) fFH DX HIT 2010 45 H B4 38,000 Birr 75 2012 412134 116,000
Birr it R L7-b D EHEEINS,

YU IVRERE

a. B IVERED ST
YU NFREREIL Y ¥ T VRSO 7 B, = XU 0 9 BRI TS S
N7, BFFT 176 AN B E SN7- 8 E SNV v IR O 5 133 3.251R LT,

% 3.25; HUTILHEDS T

A e = #B T INF I
D% FLE4s | Fafan* Kabribeyah (¥ER&ETe) 40
Hig Jarar * Dagahbur 10
Araarso 4
Birqod 4
Korahe Shaygosh 4
Kabridahar 10
Marsin 4
gl Shebele* Godey woreda / town 40
ek East Ime 12
Adadle 12
Danan 4
Beercaano 3
Kalafo 11
Mustahil 7
Afder West Ime 7
Rasso 4
S 176

VERDS : *ENiEEr LW — £ %~ 7 (Fafan = |H Jijiga, Jarar =IH Dagahbur Shebele = |H Godey)
b. B3 DBEE

[BEE DB LE 0% IIEWAEFER N LEERE L B TRREMMIEEL T D, BIE
FD 45D 3 TEMETHD, K80%IE< DHRFITY ~ U MT—EMICALND LOIZH
PERHEAT T L 2o T DA, RN HBE CRIEDO T DIZL R E ORI L 72> T
L7 —AbEL Aoz, FHNRFBERIIS 4 TH D,

C. FAEER
c.l FEKIR

R, A, YRR R O A EOEF R AROEZKFIL, (1) BERHEKS AT A

(2) FEIRT, (3) FWOEHF. (4) "7 —AFh KO (5) #)IK,
MK, i, WSEOERKF, Th oD,

BIHAK Y AT KX, V¥ 7 VIR D Kabribeyah, Dagahbur, Kabridahar & (% Shaygosh
Fz, = XUJIEE O Godey, Kalafo & OF Mustahil & o 7288 T ENIZ B8V TAETE KD
FEAFE o TN D,

Araarso A TILIHCML S DERKIFEA MBI DM O FEZKJRE L TR SN TR Y, HH
WU ANT ¢ — v & A (ki) BEZKEE 72> T, Birgod S CIETHE D AT
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- =

JhIT AT

BUE NERR% N iseE
B ERA 1T

FERTHEH I TS,
T = R Godey, East Ime, Beercaano M U8 West Ime DA T 1 K23 T2 K
BDO—2LipoTWnD, YU T VFREIZEBITHEEMAKOEEKFEEAER 3.2612~ LT,

% 3.26: YUTILREIZBITHEEKER
i R R | ST - TR HEwE g
Kabribeyah SSE BRAK S AT I, | BERK D AT b, | BBHEAKS 2T A
maK FZK, T3/ A
K7, 1] BRARKS AT A, | BIIEKS AT b, | BEBIEKS AT A
b 5, T/
Dagahbur e BHRIEK AT A, | BEIEK AT A, | BREKSAT A,
HDW. HP. Wi/ | HDW. HP. {5/ | HDW. HP. 5/
57,34 TR AT L, | KK AT & | BEHBKS AT A
HDW. HP. i/ system, HDW, HP, | system, HDW, HP,
i 5/ 5/
= Araarso S T Wi, W
\ﬁ i H INT 4= VB L | ONT g LB L | NT LA N
Y Birqod A HDW, HP HDW, HP HDW, HP
N 7 4 HDW, HP HDW, HP HDW. HP
. Shaygosh i BRAKT AT b, | BERAKS AT &, | BERAKS AT L,
‘ HDW, HP HDW, HP HDW, HP
57, 1] BIARKS AT A, | BIIEKS AT b, | BBIEKS AT A
HDW, HP HDW, HP HDW, HP
Kabridahar | [y ERIKY AT L | ERBKY AT S5 | EERKY AT A
HDW HDW HDW
H7.19] BRAGK T AT A, | BEBK AT A, | BEHKS AT A
HDW HDW HDW
Marsin Bk HDW, i/ HDW, i/t HDW, i/t
5734 HDW, /i HDW, /i HDW, /i
East Ime [§EE: WO, i, fRZK | L 3, fEAK | DI, i, Rk
i 4] 7)1, HDW 1)1, HDW tapll
Adadle EeE] HDW HDW HDW
] HDW HDW HDW
Danan e HDW. HP T HDW, HP
i 101 HDW, HP HDW, HP HDW, HP
Godey SEE] BEAGK Y AT b, | BRI AT L, | BEEIEK S AT Ly
i el el el
ES) R BRI AT A, | BEKS AT A, | BBGKS AT A,
iﬁj Epll Sl Sl
E Beercaano | il TIINTER NS NS
~ - Sapll el el
K4 Kalafo R BHIEK AT b, | BEEKS AT L, | BEHBKY AT L,
Q I I I
' LR BRIEKS AT I, | BRIAKS 2T b, | BEHRKS AT A,
eyl eyl eyl
Mustahil [EEE:] BRRIEK S AT I | BRRIEKY AT I | BEIEKY AT A
573 TR AT N | BBV AT & | BHBKS AT A
West Ime R el Sapll I
Hr Y] I I I
Rasso A HP HP HP
0] HP HP HP

VEFD : HP =FEi7R > 7' HDW = FHEH 7
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c.2 AR K O TE i R R

KOFIHEZE DK EE T 256, —BANTIXFZ O J7 2SN L~k O E R EE DS &
WOREEBETH D, = U)IEIZ & 5 Godey, Beercaano, Danan }z TF West Ime D4
BRClE, KOBEERHTI LI A— N5 2F 2 A— ML THD,

Kbk (FEIR L 7%) O D Araarso, Birqod M O Rasso D&AEL T, /KDiEMREE
BEEE], SR E BV A LR,

YT NVFEREC BT DK E TOBEAZR 3.27IR~ LT,

=R 327 YOTIWREICBITEKBEETOEEE

B A— bV

;’ﬁ 1 R | BT - e YT W
Kabribeyah | 87 201 207

gz 222 228 262

Dagahbur B 448 448 448
= H 3 1,171 1,171 1,301
2 Araarso 44 755 755 755
& w1 750 750 750
B Birgod RN A 175 175 175
= Wi 175 175 175
N Shaygosh H 438 438 438
*\’ 0] 386 386 386
Kabridahar ERE 1,166 972 972
7 1 1,310 1,310 1,310

Marsin [E5E: 293 293 293

10 325 325 325

East Ime [Eeg:L! 794 794 794
i3 1,025 1,025 1,025

Adadle ERE] 129 160 160

iz 1) 184 184 184

Danan ROHA 863 863 863
4 4] 1,200 1,200 1,200
= Godey 441 1,432 1,432 1,432
# I 1,382 1,382 1,382
ﬁé Beercano FEA 1,532 1,532 1,532
N L] 2,633 2,633 2,633
4 Kalafo R 766 766 766
H [ 854 790 790
» Mustahil R 01 550 550 550
i3 521 521 521
West Ime ERE 1,857 1,857 1,857
iz 1) 1,857 1,857 1,857

Rasso SR 92 92 92

gz 92 92 92

HRL . HP= FEIRC Y, HDW = FHEY &H 7

c.3 K DBEHRIZES B i

U TV I DR C K 0SNG B9 5 BRI L 0 SO R, JIM
IR D BT, BTSRRI TE 5720 Th 5.
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¥ RUJIFHEHE OFNCB LT, AKOERRICE T 2RI L 0 Lo 52
B, LLRRnb, Vv 7 /WA HUIROBRIZHE L T2 ORI ZEITD R0, 72720,
Danan £ & Beercaano AFIZEI L TIXEH <0 birka (ki) 2355720, HlshCThH 5, £
RO DL EI R 2 % 3.28127R L7z,

R 3.28: KD & kRS

AR AT Ik Gill M (R gz (RFR#)
¥ T IVIEEA i Kabribeyah 0.9 2.8
Dagahbur 1.4 4.6
Araarso 1.3 4.9
Birgod 1.1 4.8
Shaygosh 0.9 4.8
Kabridahar 1.3 46
Marsin 1.6 3.8
o=~ Ui Eg | Godey 1.6 2.0
East Ime 1.3 19
Adadle 0.6 2.0
Danan 2.3 8.0
Beercaano 2.7 7.3
Kalafo 0.9 15
Mustahil 2.0 2.8
West Ime 2.0 2.6
Rasso 1.2 2.1
RS 1.44 3.78

c.4 KOBEFIZET HERDOER

YU TNVFERETIE, Bk ZEHT 28K Z L<CEBELTHRVWE ) IZEDbN D,
B RFEBED 88%LL A3, AR Z2KIE & DK DOFE B ZAT > TRV, BBbKDOF
PICBT DEROEM (BT 2FEDLER) 2K 329K L1,

& 3.29: SRHKORBICEHIIEROER

i % Hh LA BICENTS | AT S
Ty T Kabribeyah 95% 2.5% 2.5%
VRS Dagahbur 80% 0% 20%
il Araarso 50% 0% 50%

Birgod 100% 0% 0%
Shaygosh 100% 0% 0%
Kabridahar 100% 0% 0%
Marsin 100% 0% 0%
PSRN Godey 69% 5% 26%
VIR East Ime 100% 0% 0%
T M Adadle 92% 0% 8%
Danan 75% 0% 25%
Beercaano 100% 0% 0%
Kalafo 91% 0% 9%
Mustahil 71% 0% 29%
West Ime 67% 0% 33%
Rasso 100% 0% 0%
c.5 THRE DFRIESREE

FHA R 31T B FAKIRMEREFIZ~ 7 U 7, FHAYE. MOURFITHY . T TH TH
JEIT A LB LN DEBTH S,
3= XUt s o> Ararso £F & Adadle B TIESE A THEZIZ ) FHPEICHE D EIE N
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TNEN15.0%, 16.7% & 72> TW\WD, iz, FEN Thix ] FTHIECHE D EIEG O WE
I3 Araarso (100%). Godey (79.5%). Birgod (75%). Dagahbur (70%). M U} Kabridahar (63.6%)
T D, FIFEN NHREICHEDHEORR T — % 2% 3.301277 LT,

& 3.30: RENTHIEIZHNDHEE

il L e 7072 BRI D
Kabribeyah 72.5% 215% 0%
Dagahbur 30.0 % 70.0 % 0%
Araarso 0% 100 % 0%
Birqod 25.0 % 75.0 % 0%
Shaygosh 100.0 % 0% 0 %
Kabridahar 36.4 % 63.6 % 0%
Marsin 100.0 % 0% 0%
Godey 20.5 % 79.5 % 0%
East Ime 66.7 % 33.3% 0%
Adadle 25.0 % 58.3 % 16.7 %
Danan 50.0 % 50.0 % 0%
Beercaano 66.7 % 33.3% 0%
Kalafo 63.6 % 36.4 % 0%
Mustahil 85.7 % 143 % 0%
West Ime 83.4 % 16.6 % 0%
Rasso 25.0 % 75.0 % 25.0 %

c.6 TR AR DAKICKT B X VWEEE (WTP)

LA KB ER D KT % T D B I O BRI T A /K ESKIR £ TO MR &Iz
THeY AEREE (AF) 3Ea (&) 25 400 Birr (oK) i“@é:fh%i))j(%b\o
RRAI O 1L Birgod £ 23 Birr 7> 5 Araarso £5¢0 81 Birr & TOHipH & 72> T 5,
PR U A R O S EIEEIT H %8 36 Birr Th 5, FHEAKIERR D> DK% 5 BRI D SHA
WEEHER 33UIR LT,

= 3.31: FIREKEZRMNSDKIZHTEIRZILNEEE

AT Hi Gl ZINEER (Bl H %)
& &K 1)

Kabribeyah 15 400 37

Dagahbur 10 300 26

Araarso 10 50 81

U T VIR HitEk Birgod 20 30 23
Shaygosh 0 30 20

Kabridahar 10 100 40

Mustahil 5 50 26

Marsin 20 50 29

Godey 15 250 67

East Ime 20 50 33

Adadle 10 150 50

= U)K | Danan 20 50 31
Beercaano 20 50 38

Kalafo 0 60 30

Mustahil 5 50 26

West Ime 10 45 24

Rasso 10 50 29

¥ 36
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c.7

ES T

FEPTE OB IIEY. SiE, 7. KE, ¥, oM TH D, BRIONEESE T
1% 24,225 Birr (Shaygosh #F) 7> 80,295 Birr (Kabribeyah £ D#iH TH 0 . ¥ v T /L%

=
WHUIE D 11T 44,952 Birr, 3 =~ L)1 filsi s Tl 40,359 Birr & 725> T\ 5,

FEHITS O b @WERIL Kabribeyah #FC. DO ERNAFRIIHBEEHEEN G OESET
H 5, BAREEITE LB TOIL AN 72\ Shaygosh B T 5, — kB2 HmE LT, ¥ =
AU PRIBHUE OB TIIFHE SR IC L DINAN L, BRI ORI ZE TR 22 3.321C

RUT,
% 3.32: FAEHBIZHITHE A ERRETATF
il =27 S % pEeen [HES F D &t

Kabribeyah 3,360 928 15,432 47,758 11,900 917 80,295
Dagahbur 750 150 25,644 4,404 13,320 530 42,998
Araarso 1,750 1,250 17,550 4,250 3,600 0 28,400
Birgod 5,625 3,100 19.8 10,200 22,500 0 61,225
Shaygosh 0 0 14,800 425 9,000 0 24,225
Kabridahar 2,091 273 19,527 10,145 4,036 0 36,073
Marsin 5,000 1,715 22,500 10,213 6,000 0 41,450
P ¥ T IVEA IR 44,952

Godey 2,225 950 6,982 3,846 13,950 2,575 30,336
East Ime 2,950 6,000 13,240 9,800 10,500 0 42,490
Adadle 4,892 1,808 11,342 4,256 13,756 1,050 37,052
Danan 1,625 2,438 22,750 0 9,600 0 37,033
Beercaano 2,833 7,500 8,000 0 45,600 0 63,933
Kalafo 13,233 3,750 7,569 9,492 6,100 0 40,265
Mustahil 16,714 5,143 20,197 0 7.143 0 49,690
West Ime 2,386 2,186 19,543 3,400 5,657 0 32,686
Rasso 12,500 8,250 0 0 9,000 0 29,750
o AU e HiE ) 40,359
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4

4.1

B ERA 1T

RIGHEEE
BEI KR OBE

Tx TIVERKOY = AN UJIGEOK TR IR E - Bk 7 e =7 b (BUF,
A7avx7 b)) %, 20114 12 A 22 BIMSEATEGE NERE W /4% (Japan International
Cooperation Agency : JICA) & =F A4 E 7 [H K= x/L¥—%4 (Ministry of Water and Energy:
MOWE) (T & = THiifi S4L72 RID IZHESWT, Vv TAERB L O =X L) (K 4.1
ZH) ICBWTER S Lz, BARFHRRARENH ) 7 e =2 FTh D,

paril e o H i i it ) 0 w2l ot it i = i
5 T L piibouti” /
| Piibou '
A = 3 o
L =Ha 7 .
¥ 3
3 _\( ".\

.
- '_IF
o S Ry o7
3 ,.. _/‘zrl—\\ -

g T . h* e -
o st '{___' e T = Y, Somalia
N ‘-.\,f"_/ / Babile, .\‘-—q . I_%
f//r' Mavam.alu.k “kﬂ_l-
.r"\l/__l )I,"' Darpor WE’H‘.____‘
< ey Gashamo _“'ﬁ‘\.-.\‘__g

2 Birqcl

atlo = § :
W~Illfsluna£ade E ,~ \‘/‘ '\"iﬂ/\]w //&\{}:ﬁiﬁjz

{ :
/P—\—-—-_-—-\.-\ i Galadi
{ , - : | §
3\ > §Robe Wi
\_L| \L\\ .k _m._. 2 * .
e Pl —
S \ | } Legend
X _. = W N\ Matioral boundary
fin g T Léf‘ﬂ/ AN Fedion and zone boundaty g
d (") Warada boundary
1 * Region capital
oo ¥ 3
o \ '.:I\ @ Zane capital g
) A -
i 207 a?ﬁm " Warada ¥
= /" - E ) Bain river basin
if —
1 T = | P A I

T
TN

41 FEXRNMRMER

ATaV=s MCE->TRBSNSD 3V H—% > ME, AR &k L LT 5 T8
CRBISNS (3 41) . 2055, REGEARUICHL, Bt o i B 50
L KB B TRE SR SRR BIVE,
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HEEE -REHkITOCIH  (I7A4FILLKR—

W TBUE NERR G hikiE

b YR—F 12T LKR—F) EfMER K St

® 41 ATODIIMIEOTRESNDEEOME (LEETE)

¥ 4 R G - ALk % N A
48 S X TIVER mHlcE N REKEERIRE LT, BEICKE (2216
TR XU | BR) . 7272 L. GodeyilXRIRFIS EMEE N D,
jﬁm%ﬁ T T IVIER KRR ATREMER] (RER2575 4y D 1 LA ED KHER) 1Bk
WNT IV
R 2= Uk KEPRFIH PTREMEX (FER250543 D 1 LA EDOKRHMER) 1ERL
= VX TIVIRRKEIK Y AT bk
e * 200mIRFEE DOFEIF PR (24)
H X TIER s KK AT DDEKKR T AZH (36)
i (Kabribeyahf7) - AB L UOFESEHONKB OB (55T
- CHBUIEFCOR Y T NBERR KPR T B L OB EKD
=4 AXE
v C FHREE DK S AT B~ D 72 8 OEVE
B i Godey ik s AT LekiE
= ~ Godeyifi < RE LT /KEHENZ 69 B FISO i
0| % d KBS (18)
X c FRKEEELK H DFEKAR A L NPT DR
- BREfeK G & 5
1/%‘% “fn7k$ 5H)
¥ - AEAKARA > b RS (15018)
ﬁé— v U M 4tk - HEFEHI (3600m343)
. cERNANT— g v (3R)
= O A ORI D 72 6D D Hi TR 5
i s AR OFEARANT — 7 g v FTORM T EORRY
KEPRIHFHRD | | A - IKERHVE G S O IUE - B i
wi | MR maimici g como s
T FAETE | MAKREFR RS KK MR DIEHS - JEE T, A - BRIEDOA T F U R b
BAtRE DR ) | HiKERIRE WA IRENZ B3 5 a8 i b
sk KGR H A
|| BREAESEEIC L > TR & FEa s K—% o b
AR FEASEUE OMFTEIEIT, ERLofKEE (LU, ARFHE) NHEZEFEMEI N7

Bro>, #akds L OG- B pEIC

4.2 HAKEFEOVR—RUFOBE
RE S =ik AR 7 b UM
421 #hEKEE
F A2THFERIGHIRIC

A 2 EEROKEE B K AE

- ZJu S

(R E

WL 2,000 m¥H BLFL

BIFD

ESIDRA RN
FIAKIRZ EOFRNEIZWE > TEHE LT, AV Y=2 M
P WK, K (BT X 5 HK)
HIFIZ L DK AT 2, BE
SR B LUK E KRG O 572 % (4 4.221) ,
FF 2 KPR & 2 Btz O FHEfG 7K &%, Dagahbur fiiZ
ShTnWb,

FEENC > TRAENESNLIADKETH D,

FARIZOWT, UFICEFOMEEZEZ &5 7,

FHEOME % | Mgk kE (mYH) 120 T,

B DHEBHHAAIEL, Brll#aK
(RS, 216 HICB W CEHBE STV D,
CAKPE—HRT | PR E COIER AN T T

BIFA 1,021 mYHERAE L,
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR

SEEE-BREEKTOOI I b TrAFILLEKR—

b=

TAT LR—

- =

JhIT AT

~)

BUE NERR% N iseE
B ERA 1T

SRR X, FER

IR, BEKAE . BOKAE .
FITH K &R E TR CHEETH 5 208,

%7n9:&%@£@5 PN
TR D FHE I,

—J7. ﬁ%%ﬂ%?étwﬁ@%Li a7 —
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72D, N RRCTREZATHEN TS, EBRAKITFHEAONSFHRA L.,
WZIRBDIZHE T2, 2k, EEAKOBENE LI ARIKIZHRAT S (K 4450)

IR D BAR N %

= 4.2 AWK OFTEME

TR OBUKAR > 77 R, FEiEiE
ﬁﬁm&\%*%mﬁ#%#%ﬁé(I43%%)o£%ﬁ£
PR,
INATTA v IKREE
WD FFFTHEK T AT I &R U FEHED i

T THILTW DN,

L VOKEE K ERL T

A, A TR
NI/2E /N SENOE 3 mﬁﬁ

BRI TWD

*%@ﬂﬂﬁﬂMﬁ?%éo
FIAKIE BV I AR
RETH D, ZORKREREITHK 1,000 m* TH 5, KRS KERAHT
A A

TID
[ERES

20204 HE R HiE K70 Y= s MK DREKEHE
No: i i AN | KFER | AAAKAD | FHEREKE | Rk K ;
W | e | oo | e | ey | R

1 | Dagahbur | Dagahbur 87,425 2,798 26,829 851 1,021 | EEIF
2 | Kabridahar | Kabridahar 64,155 2,034 19,689 621 745 | RIFEF
3 | Dobawein | Doba wein 42,457 1,446 13,031 431 646 | EHF
4 | Arrarso Arrarso 26,416 837 8,106 255 383 | A
5 | Adadle Bohelxagare | 18,871 604 5,793 184 276 | RIS
6 | Shaygosh Shaygosh 15,724 573 4,826 167 251 | P
7 | Birgod Birqod 12,579 425 3,861 127 190 | #IF
8 | Danan Danan 12,328 402 3,784 122 182 | AP
9 | Kabribayah | Kabribayah 50,373 2,249 15,459 2,699 166 | I
10 | Godey Godey 36,958 1,418 36,958 2,212 2,212 | IK
11 | Kalafo Kalafo 33,848 1,124 10,387 1,124 1,855 | Ik
12 | Mustahil Mustahil 29,5637 932 9,065 932 1,538 | {ArJizk
13 | East Ime East Ime 11,717 374 3,595 374 617 | Ik
14 | WestIme | West Ime 9,938 284 2,664 284 469 | )17k
15 | Beeraano Beeraano 7,926 248 2,433 248 410 | )1k
16 | Rasso Rasso 8,681 316 3,050 96 100 | vv%
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Cattle trough

V : Reservoir (10m°)

I Public tap

Flow  Non return

meter valve
Generator (kW) M
\: /
_— \ )
\
\
\
O l
RTR ‘
Transmission pipeline L L
100m Distribution pipeline
200m each

H : Pump head(m)

/ Q : Submergible pump (m*/min)

Y

4.2: HPRREICKDIEKI AT LDEREE
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V2: Reservoir (m°)

Transmission pipeline
H2 : Pump head (m) Diameter D1: (mm)
Length L1: (m)

Surface pump Distribution pipeline
Q2 : (m*/min)

Diameter D2: (mm)
Length L2: (m)
A 4
Generator
(kVA)

V1: Clear water reservoir (m®)

— — M-
I I - Rough filter (nos) i .
\ |
\ |
\ |
|
Public tap
Intake pump
Q1 : (m*min) [
H1=10m ulm
Sedimentation Pond (m®)

Cattle trough

Conveyance Canal

Shebele River

X 4.3: ANIKIZKDEEKD AT LOKE

o

=
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Birka roof i Birka body
Hand pump i

Step Silttra
Overflow 5 p
drain = ls

Inflow

-

14000
(]
]

L—— [ L

H=3500

21000

T B

B 4.4: MKEFALTIKT BEILDDHREER

UTIZ, A7a Y= MZXoTRESNIZ, K (1) (21T 280 ke KEHE
MEZFLT,

a. Dagahbur#f (Dagahburti)

Dagahbur TilZ351F % 2020 DK NTIL 26,829 A TH Y | FHEifE/KEDF EMI
851/ H T 5, ZAUTHKF L. #/AKHMi iL%NﬂH@%*%T%@éMKOMWMW
T DML, 6 FITOMAERT R—AnbAKINTWHDEN, ZTNUHKIETYH
2020 FFOKRFE LG 2T HFITH RV, 2D, VX% TVJINRWITH RO R T R—v

ZoRHE S AUTc, BKE AT iR 70 © QNS EREE 110 m DR 7 AR — 1 6 fiFias, 8L <
BRI SDFME T 5, Dagahbur miiEy v 7 W G EEHEIC YA HE L TW D DT, 548
T A= D OJFKITEREARE ITRAVAT, RN TR E X ATy, [FTHTICIEA = 100
m® & 250 m® O 2 fEFT O B ALK AT B, 2020 4ETORFAKHEZEIE 900 m* TH 5 D
T, #A/KEHE TIEAE 550 m® DR KEORE NG SN TVD (R 438H)



IFAETED Yy SILEARVY T A UIGFREKE RS I ITEUE N RS HikiE
HEEE - BRHBAKTOCII b (GrA4FILE—F HR—FT 4T LKR—F) EpEfE et
% 4.3: Dagahbur M#a/K AT LDEHEBEE
No. HH AR B
1| KfE—HKRLT Q=0.30 m*min, H=60 m 65
2. | FEEEM 37 kVA 61
90 mm 3,200 m
3. | BRI B HT/KIE £ TOEKE 110 mm 3,000 m
160 mm 1,500 m
4. | Hpkft 550 m® 1 & T
50 mm 7,200 m
90mm 9,590 m
5. Bk 1égmm 3’393 m
- 160mm 1,970 m
RiA L AT A 200mm 700 m
250mm 870 m
300mm 320 m
6. NI — 7 fEPT
7. F % KR 55 — 2 &P
b. Kabridahar®f (Kabridahart)

Kabridahar i1Z > v Z VIO PERNZK 2km JRR3 > TEY . IO FLERIZE AN, 7 =
A ASEEALFT AN > TN 5, 2020 EOFAK N 113 19,689 A, FHHEI#E /K Bl 621 mY H &5
EENTZ, £, KAMEFRIE 745 m¥Y H O /KE TEHEI S 7-, Kabridahar /i1 5 AT o
GEH T DAK ST D 23 BIEDRIL T 2020 4F O /KFEE & 2 7= T FH BN H k720,
KT, Vv TNINBWITHHIEI T OBIFEFHB R E S Avlc, ARFHETIX, #kiE 3.7
lit/, FFFPEREE 130m DRI 6 fpT 2 B MBAFE T 5., M5 Kabridahar i H1 Ly Hik &
TILITIEEECdH 2 O T, JFUKIZ H L 160 mm D EEKE 2/ TF O F F KRN E AT,
AT ICI3 288 100 m® & 250 m® o 2Rkl & | 2585 200 m® D E XK D &5t 3 BiFT DT
KENTFELTND, I HEBEFOR KT HHERE L TR0 . 2020 FEDOBKFEI T
AT 56D E SN TV 5,2020 4E TOF BT AR 900 m® TH 5 DT, A8 350 m®
DI AFENRFHE SN TN D, BEFEORKE S AT A%, A 50 mm 75 100 mm £ TO
XA TCRERL S AL, BLERIIM 834 km Th D, F7-, AFHHETiX SRWDB I L 5 HEEIC
WU, 36 EHTOAIAKE L 8 EITOFEHKRASG 2T 5, Kabridahar Tifs7KEHE
OEREIIR 44 2FHIND,



IFAETEASYSIEBRUL R UJIFEKERRHS ILITBUE N E R R
HEEE-BEHEKTOS I (7L FINLER—F HR—F 15 LR—F) EA RSt
% 4.4 Kabridahar fi#a/K> X T LD EHE
No. HH ARES B
1| KfE—8RT Q=0.25 m*/min,H=120 m 75
2. | FBEK 40 kVA TH
90 mm 3,200 m
3. | BRI B Ik £ ToOEKE 110 mm 3,000 m
160 mm 3,000 m
4. | Hp7krl 350 m’ 1 T
50 mm 7,200 m
90mm 15,090 m
5. Bk & 110mm 16,270 m
BlK S AT A 160mm 6,690 m
200mm 270 m
250 mm 160 m
6. INFek A — 36 1T
7. F 5 KR 5 — 8 T
C. Doba WeinZF (Doba Weint)

Doba wein OZRHTERIL Y v Z L)1 BN KT 700 m OELIH TIEA - TS, [JEJ0 5 i

HLE E COREREIL, K 450m R TH D,

2020 fEITH T DA N DT 13,031 A, FHEREKEIT 431mY A L BEE SN TEY . K
FMEEXIZ 31T DAk &L 646m’ H & 3l S u7-.

Doba wein T2 35 1F B FAKICIE, EH T BHFE N

ST WD, T7hbb, HKE 261t/

Bl DO, TREE 25 m O3 7 BATBHR SN DFTE THh 5, AT 05 DJFKIE
FEREKE IR SN, MOETHRAKT T 27 hOXIITEDE UM E TEHASH
%o Fio. M7 EIE 800 m® CRHE S e, REKEERIT 7,500 m, XA T O AR
90 mm TH 5, 15 FEFTOAIKEE & 3 BATDOZE S KA EGH, BlKE ORI RE S

1%, Dobawein TifG/KEHE O EREEIT (B 4528) ([CEHNIND,

% 4.5: Doba Wein Tifa/K AT LD EHE

No. HH (e B
1| KfE—FR T Q=0.20 m*/min, H=20 m 76
2. | FBE 5 kVA TH
90 mm 5,400 m
3. | IR B I £ TORAE 110 mm 2,000 I
160 mm 1,000 m
4. | HpKAE 800 m* 1 T
5. Bl ok & 90 mm 7,500 m
6. | FL/KT AT & | A Hk#e — 15 &
7. Fia KR 555 — 3 T
d. Arrarso®&f (Arrarsot)

Araarso ERDOERHENIANA T2 A I WINAE L TR Y . v 7105 10km BT
W5, 2020 FEOFBAK AN O OB EEIL 8,106 A Th 5, F7-. FHEFHAKREIL 255 m¥H & &
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EEI, KKK 383 MY H O AKEIC TEHEI S LTV 5,

Arrarso 31T P Hifa/KIL, BEAFOEI T O 05K & 1.8 liFy . PR 250 m
DOFRGEIFEZRBET 2D TH D, EH DTN E TIREHENEEL TV D721,
RPKFS £ CTORKENMEL 725, Kabribeyah #5/KS AT & & REEIC, EIEF N BEK
SNTFAKITEARR S TH T BIFE S, Z20®%IFKIEE CEKkEnd, EKRKKST
BT AKE 0.6 m¥4y, £ 160 m DR TN 2 BEFFI S AL TW5, R 7iE 1 BTl
K E TIHRARTLDICHDREEEZFLTVWSLDOT, o 1 BIFFHME LTCEEEN
TV, BFUKITIER 4 km, O£ 110 mm OEKEIZ L > THANOZ £ 500 m® DR £
TEKIND, RWT, KR CIr S e Kik, BEFOBRIKE ZE L Tk b,
Flo, ZMEDKICT 7 EATED L9, 10 EpTOAHLAKEE & 2 EFT D& KR 2
B THNIZEHE S 40TV 5, Araarso ifaKEHE O EoB B X, £ 461N INS,

& 4.6 Araarso HAK AT LD EME

No. HH rk B
1| AKfE—t KT Q=0.10m*/min,H=240m 6=
2. | FBEK 40 kVA 6
3. | VI B I & CORAE 2o o
A i 70m’ Ll
BES N iPs BRSO Q=0.60 m*min, H=160m 25
i 81kVA 16
5. | R T D RFKIE £ T OEKE 110 mm 4,000 m
6. | Hr/KkiH 500 m’ 1
7. Bl K 90 mm 5,000 m
8. | Bk AT A | Nk — 10 f&p
9. F 5 KR 5 — 2 A
e. Adadlefl (Bohelxagareti)

Adadle EEOHL TR T % Bohelxagare i, ¥ = XU JIIH 59 12 km B CTALE L TE
D, BUEITH FKICE VFAAKSH TS, 2020 4 TOHEERAKA DL 5793 A, FHHEiKS
AKEIE 184 MY H & B &AL, #a/KMERR I 276m° H O KR TR S iz,

Bohelxagare i Ti% 1 AT DR T A—/LBHFEN 2 S, ZHITBELMEL TS, &
RV SIEEENR D B 725, R TS KA B OE SRRSO 0BG M
WL 72 50T, K BAZS 13 /KBRS & T MR, > T A BIR SRR
ELTEEINT,

A7aYx7 MTHE, BKE 26 i 5 NTHTHRE 150 m OR T R —/L 3 EiiH
Bohelxagare i D72 DIZFHE S I TN D, %R 7 R — /L D OJF/KIT EEKEIZEK S 1,
58 300 M DEFKEICER ATy, REKERIZ3500m THY, OF&ILI0mm & 725 T
W, £z 7 EFTOAIKE L 2 EETOFRE KRG E IR ORI R E S 11D,
Bohelxagare mifa /Kt o E2 B EIEHR 47I2ER I LD,
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F 4.7: Bohelxagare M#a/KI AT LDETEBE

No. I8 H Ak Kt

1| AKpE—ER T Q=0.20 m*/min, H=140 m 3
2. | HE 38 kVA 35
3. | VRIFF 0 b B & TRk S oo
4. | BrkAE 300 m® 1
5. Bl KA 90 mm 350 m
6. | Fl/KI 2T 4 | AdhAkie — 7 f&EpT
7. Fia KR 755 — 2 &
f. Shaygosh#R (Shaygoshi)

Shaygosh EROHELHTERIZ ANA 7 = A IRWITALE L, ¥ % Z V) INEHKT 4km BfEAL TriiodEPE
7D~ B FE BT A A > Tt TV B,

2020 4 TORAK A D13 4,826 A FHHEFE /K EIE 167 mY B & BE S fa /K Miak i 251 m¥
HOMKAKETEHE SN, A7 Y=y ML 55T, EKE 3.5 WP QN H 71
FE 140 m ORI 2 T & BRI T DA KEHE & SR E Lz, 7eds, FillAR T A — A ArEld,
BEER T —/v (1 f5FT) OUrkiZz 3 LT\ 5, Shaygosh #37K 2 A7 A1 Birgod #37K
VAT LAEFHLLTWA L DD, Shaygosh THOF WD SN HFRENELS . BKELS
VY, Shaygosh Hifh /K Gt o F /B3 % 481 S5,

& 4.8: Shaygosh Mi#aKI AT LD EHE

No. HH Ak * &
1| KfE—FR T Q=0.25 m*/min, H=130 m 545
2. | FBEK 44 KVA 2E
§ _ “ 90 mm 1,400 m
I [ S paran 1
3. | EH TN B HT/KIE £ TOREKE 110 mm 1500 m
4. | HEKRAH 300 m’ 1hE
5. Bl KA 90 mm 3,000 m
6. | Bk 27 A | Adtkie 6 f&
7. F 3 HKE — 2 fEFT
g. Birqod&f (Birgodr)

Birgod MiiI/ A U = A IRVITALE L, ¥ TR TN O LD H M A 52> T
AL TV D, Birgod i & ¥ T V)11 & DOFEREITAR 400 m T 5, 2020 FFIZH1T HHEKA
M1% 3,861 A, FHHEFAE/AKEIT 127 mY H & FE Sh, Fa/KMia%iE 190 m* H D5 /K & TRt
INTWD, BEEORT A—VX1EFH Y, BEXZORT A—Li 5 Birgod i~
DIIKPZ TN D,

A7myx s FTIE, BKE 26 W, HFERE 60 m OEEIF 2 &2y v 7 V)1IA
WIZEHE S 7e, ZOWFFFHELOTNE TIRIEEEO 72D, R T R —1 6O
AIXFEERFITTAVIAI, RO TR E KA CTH 5, 7ok, IrKIEZ &% 200
m® & FHE S A7z, 4% 90 mm DELKAE BEEAE ORLKE B IER S7U, ROk
Fia KR 255\ 2 Hefe 3 %, Birqod 1 Cld, 5 Mt A3k & 2 @t D5 & KA
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HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EEfmERKX ST
D3EHE S A7z, Birgod TiAG/KENE O EAMEEITER 49ICERI SN D,
% 4.9: Birqod H#AK AT LD EME
No. HH A g
1| KfE—FRT Q=0.20 m*/min, H=50 m 25
2. | FEE 13 kVA 2B
. . “ 90 mm 1,400 m
7 =l S paran L
3. | BHFEMHORT/KM E TOEKE 110 mm 1,000 m
4. | HEKRAH 200 m’ 1hl
5. B K& 90 mm 2,500 m
6. | Bl AT A | AdhAkke — 5 & T
7. F & KR P35 — 1 f&AT
h. DananZf (Danantf)

Danan fiiE s =~ UJIEAR72 559 60 km Bt TAZIE L TR 0 | [FHRIOSIITBEWZ & 5,

2020 = CTOFBAKAN DT 3,784 A

FHERA KR 122 mY B & BE S, #a KRS 182 mY

H Ofa7K & TR S 4172, Danan i CIIBE £ TIT 3 EAT ORI 3BT S 4v, 2 FEETA
e L T\ 5, IBASEIEA B £ TEM I LTV, & 2 THRAKFEIL, A7 HR—L
IZE DB AERE SN, ARFHECIXE/KE 25 liVRD, HEEE 90 m OEEIT 2 FEHTH
FHE S VT, RIFFHLE O TN E TR CTH 2728 JRAKIZFERKEIZEK S I,
758 200 m® O AREIC EHE AT, RRUKERIZ2500m TH Y, A£EIE 90 mm & &
S TWD, 5 EFTOAIKIE E 1 BT & KBS E B ORI RE S D,
Danan ik ZKEHE O FE 2B 23 E 41012 S D,

= 4.10: Danan H#AK AT LD FHEHE

No. HH (e M
1| AKpE—ER T Q=0.20 m*/min, H=80 m 2 A
2. | FEH 22 kVA 25
3. | B b FAR £ oA 2 mm 1388 m
4. | Br/kAE 200 m’ i
5. Hid K & 90 mm 2,500 m
6. | Bk AT A | NSk — 5 f& T
7. F & KR 255 — 1 fEipT

i Kabribayah#f (Kabribayahti)

Kabribeyah 723517 % #A/KE 1L, 2020 45 % T2 166 mY/ H DK EOHINN A 5 & D
Thbd, TNEERTHDH, BkKE A5 W ORI T2 HX L, BEMEERE LT
T D, FHIEAKE OIS, TREIC ET DB OEKE 2 R ORICEH T 5 &
ERH D, EKITHTZ, BMERS T35 NNCHR A 75523 E T DT,
7oy BB R AZBINT D 2 8 bEE SN TV, BFKICE L TiE, A& 400 m® O#r
BF K2R ET 23R TH D, —FH. BAKEEZHHRT L2 LIk > T, WAL
DO EFEFEMAZNRARBKEZIT2 D 2 ENFFEINTND (R 411581H) |

4-11
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= 4.11: Kabribeyah m#a/K AT LD E#E

No. HH AR Mo

1| AKpE—lR T Q=0.30 m*/min,H=185 m 1&

2. | FEEH 68 kVA =

3. | VRS b B & TRk oo iggg i

4. | Jrkis 400 m°® 1
75mm 3,760 m
90mm 4970 m

5. | Bk 110mm 1,970 m
160mm 160 m
250mm 200 m

j. Godey#F (GodeyTi)

Godey TilZ351F % 2020 4EDFAAK A A1 36,958 A EFHIFG/AKEIT 2212 mY A L EESH
oo Fo, FAKMERROFKEIZFEEOME & LTH méhfw

BIfED Godey MIZHIT DIK T AT A& LIz, AD fn“ U T 7tk & ZEhk
THZLENTERY, Lo T, AN TIE, immm XA FHUICHET S b0 &
L. ARIZY = XU OWJNKO B ZFIHT 5,

Godey ilZiZy =~ VJINZxT % 5 T ERBEKBUK#E R &5 (X 4558)
AREFHE T, FHLBUKMS 2O BB T 7 & ABUKME O BRI G E L, ERl
O BLK HiE X B KORE S ek U CREBEAS TV O T, BEEOBUKHUSE S BUK T 53 Lt
ﬁbf\m%&gﬁﬁﬂwﬁ<ﬁ@&woﬂﬁ%%5

Godey i CIIEEHTNEERR T TH 0 FERANIX BRI (THMT 528, FHiEKIGIC
% L CERNHEFEIC ﬁﬁm%é#i%ﬂénfim@w K> CERMEO NS, H
K DIEL A T8 TIT 2 2 sk & 7tli4 %, Godey HiOHIEDRMLDOILTIX, N7 %
24 FEEEIR T 2 FIIARAMRETH D, RNy 7 IIEMEERLGE o< T s, o
IR S B MICRE S5, Rl CIIMREE 21T 5 FITHER I TR ne),
Godey fifa7K T AT MBS OIERR T b Xt FIREZR . FRlEimid b s A7 A2 AL
77

BELHHRE KT, BR7T 7 v ABUKMSE O EflZ TE LTV D, EARE IS
KR TEIHEED . Godey TN S D f b WO LIS FHES 2 BN KR £ T
BEND, KR T L FHE K OB 4998 m TH Y | /1 7O O£IE 300 mm.
Th b,

—77. 2020 EDRTARE D BT 800 m® L EE Sl BEAE 3 AT OATAKREIL, AEN
ZRZEN 1,000m%, 150m® | 60 m®* DFF 1,210 m® T 5, HrHl AR 348K Gl 2 7= 3
7202400 M DEEEZATHHOL S, BRITEERIRIRS -, Godey HIEIEIE
2R M T D, BEFEDOETAKAEIITNO B BICER S TWD N, BTk & Rk
e & OEEAITH T 0, BEAFD 2 EATO @AM 13 FE KRS T i K T 4 Rt
FTHEDICTHRITONTND, HHLO 400m® ORFAEILZ OMREZ S X521, EEomn
HIKA~DFEKEFT 5, F 7=, BEAEOD 1,000 m® O Ry /KRS 134 & ORI ~DFE K Z4T 5

4-12



IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

B 4.5: Godey fiMDEUKM M EEKEFE

BEAFOBRUKEMIIEFML L TR Y, +oIciEs LTy, £ 2C, BKEHEIX
BEAFEOBRKEREZ BH L, 2 ORKHUIK A LR T D51 & ST D, FrC, TNORE
IRKIBI B E & AT AV, FEKEHENIEL Z ORKIRICELKE Z BT 5 b D &35,
Iz T, JICA FHREIC L v @#F &7z 5 EpToAHKKRIZ, Godey BB EIALE L T
WD, TR DOEEITIT A T T A UREEE S TWAR, FBEUKE 138 A KR F
THER L, £00 LHET 25 & T 5, BSAMKRITEUKE ICHER SN %, FRhE
KTDHHFEIZRD,

B A OKIE 2 FEIZEKIND, —DIEBEFOIFAKMEICR L TEKkTHZ LT

4-13



IFFEFES Y SLEARU S = A LIk ARRIS MR TR N BRI T 4
HESE BARKTOVSIO b (I7LFNLK—F BH—F 4T LK—b) ER A 2t

HY ., MO—DTHANOEREGDOENHKIZ L CEKTHZ & Th D, faKHEPEOES
AR 293 m TRRE L7z, BEAF ORFAME IR S v7oKix, A2 293 m LLF o Kk xf
LCHakEN D, BIAREIIEZ SV 7 PRERE S, BAKKEREISND Z &Il d, &
Bl K XA (3N U7 Kk & 72 0 | KR ISR T 2 AR D, BKE LA T U N K0T
KIS T OREAKRIEZ M 4.612777,

LI B2k 7= Godey mi#a/KFHE O T 72 BT #R 41210 EH S5,

4.6 Godey mi#a/KBI/KEETEIR

4-14
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HEEE-BRBATOSIO b (TrA4FALKR—F HR—F 4 T LKR—F) ]S 27
% 4.12: Godey MK AT LDETEHE
No. | IHH RES HAZ i
L UK % L=20m, W=2m, H=0.5m T 1
2. BUkAR > 7 Q=1.1m*/min, H=15 m T 3
3. L L=21m, W=7m, H=15m T 2
4. HLA 1 L=6m, W=5m, H=1m T 6
S. R A 1 L=20m, W=10m, H=1m P 5
6. s V=1,000 m’ T 1
7. PR Q=1.9m°/min, H=59 m 5 3
8. FE B 120 kVA = 3
9. EKE 300 mm m 4,998
10. | mAUKHH H=10m, V=400m’ & 1
11 | Bk 2T A
111 | Bk 63mm m 23,751
11.2 90mm m 7,218
11.3 110mm m 4,187
11.4 160mm m 1,884
115 200mm m 1,384
11.6 300mm m 2,797
117 | Ak P o1
118 | FHE KRSy (&I 5
k. Kalafo®f (Kalafott)

Kalafo HilZs = XU JI2> 547 400 m B/ sl fr@& LT 0, f)IKD S O EIE
HEHRET O THRLIEL ., WI~DT 7B ANRKS THDH, LoT, =~LJIIEH

TN L DHAKEHEDV R E STz,
2020 fECO#AK AN B TE 10,387 AL

SHEFE KR 1,124 mYH L EE S, AR MERIE

1,855 m*/ B Of K R CEHE S iz, Kalafo mifik S 27 AiE, 3 =~ LR O KB
HTnY=s FOPTIE, Godey MK BBOKRE VA EITH S, FrY =2 b
ORERRIE, MW IBIRER TR S AT A LAIBLL TV D, HokiEmE, ok, 76
576 m® OybEAL, 8 fATOKLIE @M, 380 m® DEF AN, BIKESS 3.2 MY DR T2
BT DR D, KM OAKIZTHNIC S 5258 700 m® O /AKMEIZ, M4 160 mm O %K
TREKSIND, R OKIZBEAFORKE 21l U TR SN D, Frax ORLKE ITREFO
TR Hp S AL, 12 BT Ok & 3 AT DR & FHKER B35 03 IR O RS IC 3R E S

%, Kalafo rifa /KT o L2 EITR 4.131ICEK S5,
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR

W TBUE NERR G hikiE

HEEE-BABRKTOSII b (TrAFILE—F YB—F 4 VT LK) EEf LSt
£ 4.13: Kalafo H#K AT LD EPE

No. HH R B
1. | Bk — 1 f& AT
2. | PbRh V=576 m® 2 & AT
3. | BukR>~ Q=3.2 m*/min, H=10 m 24
4. | Mg V=30 m*/hr 8 f& T
5. | KKl V=380 m’ 18
6. | kK7 Q=3.2 m*/min, H=30 m 24
7. | B 116 kVA 15
8. | EKE 160 mm 400 m
9. | Hi/kAE V=700 m’ 1

10. BLAKE 90 mm 6,000 m

11, | e AT A | Adeokfe — 12f& pIr

12. F 3 HKE — 36 T

l. MustahilEF (Mustahilti)

Mustahil 713> =X L1758 800 m BfEdL 7= M ASUZALE L TV A 720 KEJR E LT
JIKRIE ST, 2020 LETORANMIE 9,065 A, FFHEFA/KEIL 932 mYH & ZhEh
BEESH, RARERRIE 1,538 m¥ H O#a KR TEE S 4U72, Mustahil FifA S 25 LOH#
X Kalafo Mifa/KS A7 A E[ERRETH Y FHEXISRER T O H TII B K & 228D
K AT A E T2 D, HERNEIE., MORNIKE A AT L EFELLD S 2T I
Thb, HAMFIT, BUKE., 258484 m® Ok, 7 @AToMIEEM, 320 m? Dk
i BREA 2.7 MU OB T 2 N B2 %, WA OKITHNICH B %R 600 m
DOEPARFEIZ, A8 160 mm D EKE TEKIND, A OKIL, BEFOEI/KE %18 U T
Bl END, Frax ODEKEIIEEAFOBEICHER Sh, 11 EproALKiE & 3 EiTDFH S
FKER GV E B O RIGICRE S D (R 4145H)

= 4.14: Mustahil K AT LDEHEHE

No. HH (ARG 5
1. | Bk — 1 &5 T
2. | PhRh V=484 m® 2 & AT
3. | BukR 7 Q=2.7 m*/min, H=10m 24
4. | Mg V=30 m*hr 7 T
5. | HKiE V=320 m® 1 f
6. | EARLT Q=2.7 m*/min, H=40m 24
7. | FEEM 124 kKVA 145
8. | EKE 160 mm 800 m
9. | B V=600 m’ 148
10. BoAKE 90 mm 5,500 m
11, | BeAk S 27 o | Ak — 116 iy
12. F 3 HKE — 3f& AT
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F)

WILITBUR NEIRR T N1
EfMER K St

m. East Ime®B (East ImeTi7)

East Ime 1% =X L1259 1,900 m B 7= #SUZ A7 E LT 5, BifE East Ime 171X
aR_RUNEFEHLTHAN, RMICIEAAEEY & L CORINBUKEEEITFIE LR
W, Ko T RGN K K A B 2R E LTz, 2020 FFCOkK AN IE 3,595 A
FHEFS K BEIE 374 m¥ H & BUE S, K MERRIE 617 m¥ H O K B TR S s, #ak Y
AT MIBUKEE, ZE 256 m® OykEH, 4 BFTOHIE R, 140 m® OFEKIE, kRS
12mYy DRy 7 2 EEih BB, HKITHNICH HRFKEICEKEZBL TEDLND,
HKIIBEAF OBLKAE 38 U CTRIK S5, Frax ORKE IXBEF O BT Hae S, 4 &7
DU FKAE & 1 &P D F i HAKER I35 038 I O R 25k 8 45, East Ime Ti#a7KEHE D
EEITR 4151 BRSNS,

% 4.15: EastIme mi#E/K AT LDFTEHE

No. HH R o

L | Bk — 1 &
2. | rhEh V=256 m* 2 fE T
3. | Bk~ Q=1.2 m*/min, H=10 m 25
A, | HEE V=30m>/hr 4 T
5. | kil V=140m’ 1 f
6. | EART Q=2.7 m*/min, H=40m 25
7. | e 124kVA 15
8. | EAKE 160mm 1,900 m
0. | /KM V=600m’ 14
10. Bk & 90 mm 7,500 m
11, | ik AT A | A Feokie — Af& PiT
12. % KR 55 — 17 7y
n. West Ime&B (West ImeTtf)

West Ime 1% =X L2559 900m B 7= HSUTALE L TS K ZBUKk 35 =
ENHRETH D72, WJIKBHFEIC X D RHESKE S 4172, 2020 4= TOH/K AN 113 2,664
A, BHEHGAKEIE 284 mYH & HE S, FRKMERR L 469 mYH DK TRE STz,
West Ime Hi#37K > AT DT/ N2 B TR K S AT 5T ¥ | Beercaano i /K > AT A
LIZIER U TH D, £z, AN IIMOFIKETEOETFEAK S AT A EFRKETH D,
UK CoMEIE, BUKE, 28 196 m® OJLEEM, 3 T oMiE@E, 100 m® Ok
R BK B 0.9 MYy DR T 2 TN S 7R B, HAK SIS S 5 A & 200 m?
DRFRFEIZEKR SN D, BKEITIER 900 m, OfRIE 110 mm Th D, B O KITEESF
DA T T4 %R L TERIK SIS, FOBUKE IZBEAFORUKE IZHke Sh, R
(2 3 EPT DMK & 1 T O G KRS G035 E S5, West Ime mifa/KEHE O =
PPEEEFER 4161 ERI SN D,
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IFAETES Y ILEARVY T ALIIFREKEERR IR ITATEGE N E RS N
HEEE-BABRKIOCII N (L FILR—F HRE—F 4 HLE—F) EEf LSt
F& 4.16: West Ime Fi#KI R T LD EHE

No. HH RS o
1. | Bk — 1 &P
2. | e V=196 m 2 T
3. | BukKy~7 Q=0.9 m*/min, H=10m 24
4. | HLIE B V=30 m*/hr 3 &
5. | KA V=100 m° 18
6. | kK7 Q=0.9 m*/min, H=40m 24
7. | E 46 KVA 1&
8. | EKE 110 mm 900 m
9. | HpAHE V=200 m’ 1K
10. BLAKE 90 mm 1,500 m
11, | BdAR AT A | Adkde — 3f&E P
12. F 5 KB — RS
0. Beeraano&f (Beeraanoti)

Beercaano ifiix > =X L1259 500 m BfEdL 72 HLRUSALE LTl 0 | KRS IZH
KTED, $RIT, ¥ =N UAIKBFEIC X D R/KEHRNRE S 7z, 2020 4R TOHiK
AP 2,433 A, FREFG/AKRIL 248 m¥Y B & RE S, Rk HERIE 410m® B OFE KR TR
[ X7z, Beercaano i /KEFENE, KB DO T vy =7 O THR/ANBHELTH 5,

WK AT M. BUKEK.

N 196 mP OULEML . 3 AT OHIEEM. 100 m® OV AHE

BB 09mY DR 7 2 AN 5, HAKIZTRNICH 548 200 m® DT RS2 %
KEN, BFEOEKENSEAKSND, Frak ORKE IXEEDE KICHE: S, 3FEFTo

ANHKKE & 1 EITOFE S AKAGNERORFIIHEBEIND (F 4175H8) |

%+ 4.17: Beercaano m#E/KI AT LD EMHME

No. HE (RS &

1. | BUk# — 1 & T
2. | PbRHh V=196 m* 2 fE AT
3. | BUkAR 7 Q=0.9 m*/min, H=10m 25
A, | HEE Vv=30m/hr 3 T
5. | Yokt V=100 m® 1 4
6. | AR T Q=0.9 m*/min, H=20m 25
7. | seE 27 kVA 1&
8. | KB 110 mm 500 m
NN V=200 m’ 118
10. Bl AKE 90 mm 1,500 m
11, | BeAk S 25 o | A Fokke — 3t A
12. F & F KB — 17
p. Rasso&f (Rassoti)

Rasso mild s =~ L JI 32y 549 1,500m BEIL 7= 5T IS L& L C U5, Rasso il )11 7K
OBEUKRARERNIHITH D05, ZINLFIUINTH O . HRIIIRENE N, Z D728,




IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

EERE-BRHEAKTOS I b (D74 FILER—F HBKR—F 4 JLR=F)

B ERA 1T

FEKEHE TR K ZRIHT 2 2 & B ER TRV, — 057 J FKBAZEICEY L CiE, Rasso
TELIZBEAE O H T I3 FAEE T, AR ES D AIREMEMEV, Z D70 FKE K
NSRS 2 Z L1272 | Rasso TIZERWTILRKNME—DOIFZA 72 KR & b S A,
FA/KEHENZ BV D R AT O Bl & LTz,

2020 E DK A H1E 3,050 A, FHEFE/KEIZ 96 mY B L HE SN, ¥ =~ U O
WL 4 5 ATHD, ZOHEEEALDOIKTHY & LIz, LERKRIT 96 mY
H X120 H=11,520m> & 72 %, [} 44" LI- & 912, Bl —Ear oIk 2% 1,000 m®
EEFFESNTWAZ END, LEFHEEIX 12 EFTE o7, ZmEBNOROT-MEY
VAEIE 1L T Cod D03 Mo TOMEIKIERZ 5 — & L. 12 s stiliti & sz (&
4.18) .

# 4.18: Rasso TifA/K AT LDETEE

4.2.2

No. HH AR $oE
1.|enp 21m x 14m x 3.5m 12 & AT
FEHBKEHE

#4192, KT m Y= MIE o THRESIAEIZIT DR Ba /K G O BE2E 2 %
YD,

& 419 FEBKOFEHE

Al AK7ayxl MZE - Tl S iEEY
wa | B ekoan o0 ‘
a parr | g | TN e
Bok | ¥4

1 | Dagahbur 16 26,363 11 0 0 4 31
2 | Kabridahar 9 47,602 11 0 0 12 12
3 | Doba wein 4 15,925 0 14 0 1 1
4 | Arrarso 8 7,951 7 0 0 0 28
5 | Adadle 10 34,598 4 0 2 0 79
6 | Shaygosh 4 19,664 4 0 0 4 16
7 | Birgod 6 3,785 6 0 0 0 4
8 | Danan 4 7,852 6 0 0 0 0
9 | Kabribayah 29 62,262 11 0 0 2 126
10 | Godey 9 21,536 2 0 5 0 25
11 | Kalafo 9 29,400 0 0 6 0 51
12 | Mustahil 8 19,206 0 0 6 0 24
13 | East Ime 11 31,330 0 0 7 0 53
14 | West Ime 10 9,448 0 0 6 0 19
15 | Beeraano 4 8,069 0 0 3 0 12
16 | Rasso 3 8,496 0 0 0 0 44

UTIZ, KFny=7 MZEoTRESNZ, BT & O SRR R OB 273,
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IFFETES Y SVEBRVY N UJIIFREKERBR I ITBUE A EIRR G S84
HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane

a. Dagahbur#@f

Dagahbur B8 CIE 16 7 XU BFEET D, HFBRFEIE, ¥ v ZJIRZEDIININLET D
57 R UK LCRHEi S 7z, fiod 11 77 R LIXINKBAFE 235 1@ S 41, No.3 Coobale, No.8
Garawo, No.11 Higolaley D47 X L Cld /N7 ¢ —/L & LG HE S 3172, No.3 Coobale DG
KANHIL 6,208 N7 5728, 2 EFTONT 4= KL 4 fEFTO EIVH B FHE Sz,
4.7\ Dagahbur BDHE K~ A X —7"F BT,

LEGEND
Woreda Boundary @ Borehoke SCALE
- River & Birka
] 10 20 30 40  S0km

. @ Fstius .
No| Kabsle Water Source
1| Bodhley Blrka
5 | Dhakabaxaro | Birka
5 | D r Birka Tha Study on Jarar Valley and Shebele Sub-basin
3 | Geliorl Birka Water Supply Development Plan

and Emergency Water Supply

10| Gosolaley Birka in the Federal Democratic Republic of Ethiopia
13| Losgolol Birka
14 Birka Japan Intemational Cooparation Agency

4.7: Dagahbur E#5/KETEIE
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR 1T

I ITBUE A EIRR G S84
HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane

b. Kabridahar#&f

Kabridahar ZRD# Kk~ A X —7F %K 481279, BNICIZ 9 7 _XUNEFEEL L, #
FRAFEIELY v T V)INEWD 3 7~ L TREE & 4172, No.10 Maraato 1% v 7 /L1725 10 km
BN TV D720, WKBRRPRE STz, BTOXMRT XL THAKANRIEL 2,500 ALLE
EREIIL, NT 4=V ARFHE ST, FAKANTE 3,938 A D 8,223 ADHiFHNIZ
b NT 4= LORET L EFTNS 3EFTE R D,

6.Galadid
8. Karanblote
7. Ksbridahar
4.Daluad S >
10 Maresto
700,000
‘ 3.Ceebaar
g g
$ g
LEGEND
Woreda Boundal Borehole
v @ SCALE
River @ HaffirDam
0 10 0 30 40  50km
e T .
No| Kebele Water Source
1 | Buundat Haffir Dam
L Lamhagy fam The Study on J Vall nd Shebele Sub-basl
e = —1 on Jarar Valley a n
3 Haffr Darn Water Supply Devetopment Plan,
and Emergency Water Supply
in the Federal Democratic Republic of Ethiopia
Japan Intemational Cooperation Agency

4.8: Kabridahar Ep#87K 5HERX
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IFFETES Y SVEBRVY N UJIIFREKERBR I ITBUE A EIRR G S84
HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane

C. Doba Wein&f

Doba weinEf Dk~ A X —7 T 2K 49127, BPNIZIZAr XU BEEL TV b,
T AKBAFE LY v T VIRV D3 N L TREE S 7172, Doba Weinfif TliIE SFIZ M-
TEAFHBNER SN TND, D7D, KRS 7@ TR EZEIR L7, W
KBA%E X No.5 Nagar Weyne TO A H L, #a/K AN O132,896 N & HIE S NT-D, ~NT 4 —
AN T TR gl

2Jidate

1,.Doba weln

3. Hagraano

LEGEND
Woreda Boundary . Shallow Weil SCALE
River
0 10 20 30 40 S0km
— T mm
No| Kabela ‘Water Source

| 5 | Nagar Weyne

The Study on Jarar Vallay and Shebsle Sub-basin
Water Supply Development Plan,
and Emergency Watar Supply
In the Federal Democralic Republic of Ethiopia

Japan Intemational Cooperation Agency

4.9: Doba Wein ZB#A/KETEIR
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IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane
d. Arrarsoff

Araarso ARDOHEAK~ A X —7F &K 41012777, No.9 Ubaxle =325 v FLJ17AW
WALE L TR, HFBRRRENFm I TWD, D 7 7 X UIXRKBRME— D KETR
EEZLIL, BETOF XU TAEIT 2O/ I BNHE Sz,

400,000 |

1. Amarso
2.0higrlley

) B.Moayshe -

§
SCALE
o O 10 20 30 40 50km
Na| Kebala Water Source
3 [DhinaCab | Birka
2 [Camading B The Study on Jarar Valley and Shebele Sub-basin
5 | Halgriid Birka o 2 ;
Water Supply Development Plan,
6 | Laf-Galool Birka and E;&qusm;
in the Federal Democratic Republic of Ethiopia
Japan Intemational Cooperation Agency
4.10: Araarso ERfA/KETEX
e. Adadle#R
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IFFETES Y SVEBRVY N UJIIFREKERBR I ITBUE A EIRR G S84
HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane

Adadle BRDHE K~ A X —F T U &K 41UIRT, BNIZIZ 10 7 XU BRFEEL TV D,
2 XUy =R UJIHAWICAIE L TR0, WJIKBRIEIZE VBRSNS, Nob
Hilaguduudo |ZSZHiA IR L, AT K DK 23GHE S 4172, No.11 Todob | F7K AR
TV NGB D WS, R AKBISEIC K DK RE ST, o 7 XTI
RIZKBRZE AN S, FARNIICE-S & 9 AT S 18 T BV 4 23 aHl S vz,

& Hilaguduude

T daaray

-]
B.Maka Salar

HI |
LEGEND
Woreda Boundal Borehola
ey @ SCALE
River ) Birka
] 10 20 30 40 S50km
i (i @ e - e .
No| Ksbele Water Source
| 5 | Higlow Birka
2 ke Tha Study on J Valley and Shebele Sub-basi
T on Jarar Vallay n
10 Shgecls Biin Water Supply Davelopment Plan,
and Emergency Water Supply

in the Federal Democratic Republic of Ethlopia

Japan Intemational Cooparation Agency

X 4.11: Adadle EM#A/KETEIR
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IFFETES Y SVEBRVY N UJIIFREKERBR I ITBUE A EIRR G S84
HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane

f. Shaygosh#B

ShaygoshEf DFE K~ A X —T7F L &K 4121277, BBNIZIZA 7 XU DBMFEL TV 5,
HEBZILY v 7 V)T E LTV D No.3 Goomaar CEFE L 7=, Lod37 X Lt
I IDFAE LT i2sh . FIKBAIRZA Lz, x5 <X L 0#h7k A H134,000 A LA
ETHY NT 44— N F LB LT, Nob5 WejiwejilZRBN R K D= 4545,373 N % H L
TEBY, N7 4 —HFLNT2ETTE R D,

5.Wejiweji

LEGEND
Woreda Boundary @ Borehoke SCALE
River . Haffir Dam
0 10 20 30 40 50km
Pe— N T .

No| Kabela Water Source
1 | Blyooley Haffir Dam
2 | Duumaale Haffir Dam

The Study on Jarar Valley and Shebsle Sub-basin
Water Supply Development Plan,
and Emergency Water Supply
In the Federal Democratic Republic of Ethiopla

Japan Intfernational Cooperation Agency

4.12: Shaygosh ER#A/KETEIR
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IFAETES Y SLEARUY R UK R WL TEE A B
HE%E BROKTOSII b (TrAFNLR—b HK—T o5 Lk—b) BT Joe gty

g. Birqod#p

BirqodEf Dk~ A% —7 5 v %K 413127 F, FERCIZ6 7 S UMNEEL T\ 5, 3
FRRSITA7r R ATk L TR STz, B0 D247 R VIR ASELE L 22\ T2 D K
BRI SEH S 4L, 2@ AT D BV I D3EHE S 7z,

1.Baka

8. Hilgley .

LEGEND

Woreda Boundary @ Borehole SCALE
0 10 20 30 40  50km
g N N .

No| Kabela Water Source
Callxaer Birka
7 | Xidhgalool Birka

River

The Study on Jarar Valley and Shebale Sub-basin
Water Supply Development Plan,
and Emergency Watar Supply
in the Federal Democratic Republic of Ethiopla

Japan Intemational Cooperation Agency

4.13: Birqod BR#A/KETEIE
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IFFETES Y SVEBRVY N UJIIFREKERBR I ITBUE A EIRR G S84
HERE-RREKTOTI Ik (GFAFIVLIR—F YR=F 42T LKR=-F) 3]0 S 37 Fane

h. Danan#gp

DananERDFE /K~ A X —7"F L %X 41412~ 7, BBNICIZAZ R UMNFAEL TWVWD, &
I RUITBE O FH T E®R A HIT . EESOMDH T L » THAKT AEHE AN THNT-,

5. Shinlle

o000

g
8

LEGEND

Woreda Boundary @ Borehoke SCALE

River
0 10 20 30 40  50km
N

The Study on Jarar Valley and Shebals Sub-basin
Water Supply Development Plan,
and Emergency Watar Supply
In the Federal Democratic Republic of Ethlopla

Japan intemational Cooperation Agency

4.14: Danan Z#G/KETEIX

i. Kabribayah#R
Kabribeyah ARDFE/AKEHH~ A ¥ —7F L %X 415127 T, FHFHREIXT ¥ 7AW
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR

HESE BARKIOSII R (T7A4FLLR—F HHR—

W TBUE NERR G hikiE

TAVILR—F) EfMER K St

D8RV LY~ )T EOEUNIET D 1 7 RUSHRE SNTWD, fOHIE T
BETF DI FDEAERET, 18 7 _SLASEADBR, 1 7 _UBEAD LT 4= S DD
AR, B 17X UNANT — A X AOROBREETH 5,

g
100,000 & , 1,100,000
N
o
h 1-Alaybadey
17.Hame
QEegal? ’
30 Warabogi
2.Bariisle’y ]
: i ) = : ¥ Ganb Vo . Djbiile
Rk - B.Calandhgelay ™S ) :
_ ' %Fa-m 18 Hartasheekhd
l.000.00%, s 94 Kalkhavah 29 Risle
. 13, | B.Guyaw
sk e. 6.Dhurwale 4
75 Qaaxa '
s Daizanchige @ Bie.ctlo
18 Harokhail@ /—— -
I'.‘I, E_
- -8
LEGEND
Woreda Boundary @ Borencie SCALE
River ) Birka
D
Road @ Haffirbam a-:-:-u A D
No| Kebele Water Source
5 | Day Birka
8 | Duriya Haffir dam
20| Jingadie Birka Tha Study on Jarer Valley and Shebale Sub-basin
11 Water Supply Development Plan,
24| Oomen Birka and Emergency Water Supply
26| Qabri Hanteen | Birka In the Federal Democratic Repubiic of Etnlopla
27 | Qooraan Blrka
28| Qoto-roble Birka Japan Imemational Cooperation Agency
4.15: Kabribeyah ER#5/K EHEIX]
j. Godey#R

GodeyEfE DBk~ A% —FF L %K 416107 T, EENICIZOZr RUBHFEEL TN D, =
D D BAT R UTIIIKBIFEIZ L 0 #E/K 2405, No.3 Carmaare & No.10 Hadhaave D247 X L
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F)

WILITBUR NEIRR T N1
EfMER K St

X, RTR=NREHFZALTND, ZNHDT X UIZIEH- FKRT Y v n3dH 0
FEARGFHIIAR T AR—LEARIC LA b D L Lz, o347 XL TIIRKBZE S ET S,

i :
g N
o =1 Baarguun | .......... ——
10.Hadhanve \‘
7. Gaticas '
- 3, Carmaale
®
B.Hq'amafn
. L]
1 . 3.Godey
- 4.Cllgan
8 Duudcada
\
LEGEND
- Woreda Boundary @ Rver SCALE
River ' Birka
1
Foad . ole 0 a 20 30 40 50km
No| Ksbale Water Source
2 | Badiilaced River
5 | Digino River
The Study on Jarar Valley and Shebals Sub-basin
Water Supply Development Pian,
and Emergency Water Supply
In the Federal Democratic Republic of Ethloplia
Japan Intemational Cooperation Agency
4.16: Godey EBfA/KETE
K. Kalafo#R

Kalafo BEDFEK~ A X —7F &K 417107, BRI 9 7 XL MFEEL, 5 7
VIR BAZEIC K Dk & D, Kalafo BB TIEHITKBIRE 21T > TIE L, tho 4
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR

HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F)

WILITBUR NEIRR T N1
EfMER K St

AR UCIERIKBAFE 23 ] S s #a /K N A1 3,053 A7 D 4,129 ADFPHIZH Y |

RN 1L EFND 14 G0 L h N Etm S -,

7.Deba-ka-tur

9 Kalafo

5.Buurgaada

Ly

LEGEND
Woreda Boundary @ River SCALE
River
0 10 20 30 40  50km
R Rei T .
No| Ksbele Water Source
1 | Af-duub Blirka
2 | Alow--gadhsii j
3B 2:: The Study on Jarar Valley and Shebsle Sub-basin
‘Water Supply Development Plan,
4 | Boholo-Aways | Birka and Emunchy Watar Supply
6 | Dariigo Birka in the Federal Democratic Republic of Ethlopia
8 | Kabxan Rivar
10| Libro River Japan Intemational Cooperation Agency
4.17: Kalafo BR#A/KEHE
l. Mustahil#B

MustahilEf DKk~ 2 &2 —7F 5 %[ 418127 T, EPICIZ8 7 R L MELE L TV 5,
SEHISAE L BIE DR AKBERZ IR L, 57 RISk L TJIK A BRI 23RN s &
770 BRI N UILM/KBIFE A H S, TEFTH H10E AT BV A 235l S d7-,
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IFAETED Y IVRERBRV Y A U)IFREKERFARE W TBUE NERR G hikiE

HERE-BRREKTAVIY b GFLAFILIR—F SR=—F 4 VI LKR—F) EFR E R =4t
g
§
N
800,000 000,000
% g
— g
LEGEND
Woreda Boundary @ Rver SCALE
River
i 0 10 20 30 40 S0km
No| Ksbele Water Source
2 | Cadar-Dhurwa_| Birka
3 St Bia The Study on Jarar Valley and Shebele Sub-basin
; Dharyane m Waler Supply Development Pl
x al mergen r
7 [ Mirdnis Birka in the Federal me?ucaepumemm
9 | Saba-Xume River
Japan Intemational Cooperation Agency
4.18: Mustahil ZB#A/KEHEIX
m. East Ime#p

East ImeRBD#G K~ AX —FZ 2 %K 419 T, BINIZIZILZ X UDBFEL, 67X
LAk U THIKBAFE 2N E T S A7, 80 D57 XL TIEFKBAR A Sz, KA
M1X2,060 A7 53335 AN TH 5, v =UJIFREMEICIZe L 2@ L, BEIZT1 5
12f& T & 72 %
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5 Easl Ime

AN
LEGEND
Woreda Boundary @ River SCALE
River
0 10 20 30 40 SOkm
el e I N .
No| Kebele Water Source |No| Kebsls Water Source
2 | Balaay River 9 | Qudhad Birka
3 Evey, 10} Stgecth Bicka The Study on Jarar Valley and Shebele Sub-bas
4 |Daay River 11| Sligaley Birka ehplefidadad %
6 | Makule River 12| Xidigla Birka v?,.':r ;m"mmmm"'
7 | Mukuy River in the Federal Democratic Republic of Ethlopla
Japan Intemational Cooperation Agency
4.19: East Ime E}#A/KETEIR
n. West ImeEp

West Ime B DFGK~ A X —7"F &K 4201279, BFRICIZ 11 F R URHEEL TV D,
47 RV = RUNIRWALE L TR Y | FJIKBIZFIC X 0 K S D, A iRE st
75 No.9 Golbalayo &)1k Z&cklk & UL THIHA L TWAHENH LN 72720 i
JIZKIZ L 2 #E7K A3 EHIE] S 4U7-, West Ime BRIE M F/KBEFE O RIBEMENZ L, 6 7L
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HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F)

WILITBUR NEIRR T N1
EfMER K St

CTHIKBRZE D GEE S 7=, FA/K AN BT 567 AD>6 945 ADOFFHIZH 0 | 2 tEATH D 4 &
DENANHE SN,

" LEGEND

e
N
LY

Woreda Boundary .

River

—— R0

SCALE
O 10 20 30 40  S0km
T .

No| Kebele Water Source [No|  Kebele Water Source
2 | Barashibo Blrka 8 | Finj Birka

3 | Bilow Birka 8 | Golbalayo Rivar

5 | Burd Birka

6 | Dawin Birka

7 | Dhaley Bula Birka

The Study on Jarar Valley and Shebele Sub-basin
Water Supply Development Pian,
and Emergency Water Supply
in the Federal Democratic Republic of Ethiopia

Japan Intemational Cooperation Agency

Beeraano#f

4.20: West Ime ER#A/KETEIX

Beercaanoff DK~ A2 —7F &K 421157, BBNICIZA R UBEELTEY .
ZDI) B2 RUBIABIFEICE VK END, Y D27 XU HOWTIEAIKBIEN
WA S, FARKANDIEmEZ XL EH2000A AL FTHY, LI OECEIFSME T & 7T

-’G‘% 50
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\

LEGEND

Woreda Boundary . River SCALE

River

o 0 10 20 30 40 50km
No| Kebele Water Source
2 | Garbo Xandre | Birka
5 | Sangab Birka

The Study on Jarar Valley and Shebale Sub-basin
Water Supply Development Plan,
and Emergency Watar Supply
In the Federal Democratic Republic of Ethlopla
Japan intemational Cooperation Agency
4.21: Beercaano ERA/KEHEX
p. Rasso#f

RassoEf DK~ AL —7F & X 4.22127F, ESNICIZAr RUDBNEELTBY . 4
r XL & B KO K BRRE NS I IR EE 22 7=, FIAKZFIH L CEALBIZL DA
KAEHE STz, FAAKANRIE2,124 N TH Y | 8ETO E /LA NEE SN D,
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SERE-BRRHEAKTODI b D74 FILR—F HYR—FT 4T LKR—F)

WILITBUR NEIRR T N1
EfMER K St

| 100,000

4 Hargsysa-Yar
%) 1 Rasso

# 2 Bakool™

(=)
3.0ell Mendayo

g
g
. ]
LEGEND
Woreda Boundary { Birka
River
— Road
No| Kebela Water Source
5 | KebeleO4 Birka

SCALE
0 10 20 30 40 SOkm
N T .

The Study on .Jarer Valley and Shebele Sub-basin
Water Supply Development Plan,
and Emergency Water Supply
in the Federal Democratic Republic of Ethiopla

Japan International Cooperation Agency

4.22: Rasso ER#A/KETEIX
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IFAETED Y IVRERBRV Y A U)IFREKERFARE WILITBUR NEIRR G DR

HE%E BROKTOSII b (TrAFNLR—b HK—T o5 Lk—b) ER gt R
4.3 R—REGHRERVH DR

431

BHRRE
a. HhisR DAL

KTzl NOXGHIEIEL (77U O] ERHEIL, JORMER RO D 72\ Rz -
PR A R A 5D, TIEORBBAHOREA Lo W iEss Al Th 5, Rl T
I%, 2010 4 10 HEHORNZFEOREREN D20 o 722 L1z, 2011 4 4 AEHO/NEZE
WZH 2B 2 S AUT, 2010 AERL 05 2011 4F 9 AEE TIZid %k 60 4E TR L 5
PNDLFIEOWENBE L, 2T AT REAVPEIKE KR TCELDELEZAT
X, ENT 457 T ADEEIR R CNERMZLE L T 5IREL 2D | ZONDK 80%74
V= VINFEOE®PMERNHIBOERTH L, £z, Y~ VINZEBIT D467KFEIT 59.7% (B
B 64.0%., FYEES 49.0%) & 2[FE D 68.5% FHhriEh 91.5%., V& 65.8% ; LIk
UAP k1) &g L TR | EFERIRGEK=— XD RE W,

b. HhE

V= UINI=F AT EEHERT D 9 ODMD 1 H5THY ., EOREEZ HEHTW5D,
MOFE, ALH, M, Thtn 7 FE, VU T7E, S EEEREEAE L, b
PAE R OPEER ST 7 7 — LN, e 2 7 & 859 % Hifg 363,300 km? D= F A4 £ 7 [H K
OINTH2 (K 42358) . Y~ UL, HfE 38.758884°~47.986780 °, HLf# 3.393054 °
~11.226088° (ZA\7iE L, fEHk 210m~2,000m TIEE N ZE(LT 5,

0N

ME 3 E 3B E 40" E 4 E 44°E 46°E 48°E

(OALPEH = L, OB B, @V 7 h 3L —)
4.23: TFAETED AKX S (Tamiru Alemayehu, 2006)
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HEEE -BEKKIOCIHI N (G7AFILKR—F HR—TFT 45T LR—F) EEfmERKX ST
C. KRG
c.l IR

A7z hOREFERZGGEHTH D Godey 173 L O Jijiga 10 H BIES s F K
SIEZEX 4241277,

Temperature(Gode Met.)
40.0
-
35.0 W‘*\Q—M
§30.0
B 250 M
£ 200 —— Max
® —=— Min
o
g15.0
~ 10.0
50
0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
Temperature(Jijiga)
35.0
© 250
®
4320.0 —o— Max
215_0 P . — —] —a— Min
5100 /./'/- \-\
= . = - \.\_.
50
0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

4.24: R7TODzHrDOREMIZEITSARIKE (LB :Godey . TE: Jijiga )
c.2 Rk &

V= UM OENL I KGR R, R/ E, EHREKEIR, £nEi, 1,171 mm,
115 mm, 366 mm TH D DKL, =FF 7 Offilhils Trx 2,228 mm. 94 mm, 990 mm

Thb, Z0Eo, VYV UMTIT=F A7 Ok & b~ THEAEDRL 13 L0720
(X 4.25%08) |
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IFAETES Y SLEARUY R UK R MRSTATBOR NIRRT N
HE%E BROKTOSII b (TrAFNLR—b HK—T o5 Lk—b) ER gt R

£ National boundsry
#" Somah region & zone boundary
#“# Woreds boundary
e Poromial river

Ephemeral stream
£ Main basin Sub besin

X 4.25: VY<)IMNERDDEREKERHE

V= UINZE T v o7 ) TR B AL E CORBEA ST 5, fieh iV HE T,
REXGZOT VI 7 ) TRHROMEEETHY . (LR, EREERRRE. AP, B
HHEEATND, OB ERITHANROHERY B b, FANROHERYILE
= BB NUACO KIEFRMEE B P TS (K 4.262H)

LEGEND
Tertiary and younger sediments
"7+7] Late Tertiary volcanics
Early Tertiary volcanics

Mesozoic sediments

Precarnbrian Metamorphic rocks

Intrisives

100 200 300 Em

4.26: TFAET7EDHERIEE (Tamiru Alemayehu, 2006)
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IFFAETED Y SILREBRVY A LUIIGFEIKERBR 3T TR N E R G HE
HERE-BEHAKITOCI I~ (T7A4FILIR—F HR—F 125 LKR—F) EFmERXEH

€. HRREX L BEERAERR

K7V =7 FOFEHGHILTH 52 ¥ 7 WREER 5Ty = U, [
PIES 72 b N EBRSKE TED bV REXITAFE LRV, 7 =7 EEfTiT O Hudat
Wareda & Moyale Wareda (25 > C Gerale [ENZARE N E S 5L TV 5 53, Godey ik 5 500
km LL BB TS, £70, AERRFACEZE il & LT Afdher Zone (Z Elkare Forest 73
ZFIF 5B, A U< Godey i 5 200 km L EOFEBEIAIE L T\ 5, i, Y~ U T
[EBEAH T D Aware Wareda (21X B 72 AE7FE & L C Ogaden Horse AAEE LTS ED T &
Thorh, BUEE TARBHBEIIEMINTEBLT, Ay =2 MIBWTA ¥
— AR A E M L7, FEM AR CE R o T,

432 WRIEFYE.FE
a. KRG G

R x7 FHBEHBLOEORE DT, KRG REZ A ST L TIHE L OEER
VETFEAE L2, W 22 oI O & M 0wl U 7= 3 ) 5 3 A3 D b EEJ=, (dust storm,
X 4.27) 73, ME—D—B)e KRIGYES L BRI SN 5,

B 4.27: ZFICEITHESKOMER (Jijiga mIZHLVT 2013 £ 2 AR
b. KEEG-KEHE

AIEO KRG Y TR LIZEY . K7a Y7 boxtgils L OZoFicix, KEibE
%%%Eéﬁél%%l0$%ﬁiﬁfbﬁwoik\ﬁ%%%uﬁbf%\Aﬁﬁ#
BHIZ BT DR FIRTH D | ALF IR O T E I R 2 AKEH GO fERITZ Ly,
T, REAFICHRT 24 AUk, TR b bHERROKEIZEIR L7z, X 4.28
WCRGHINOTRITFT (R7 A=), EIHF (X270 =) 705 NI iRR DK,
WLBRIK, KERAKDA F U Z, NI V=T XA T 7T L2 HNTRT,
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Type

BH

HDW

Treatment

o|Oo|Oo|0o

River

Cations % of total meg/L Anions

Trilinear Diagram
(ALL DATA)

The Study on Jarar Valley and Shebele Sub-basin Water Supply Development Plan,
and Emergency Water Supplyin in the Federal Democratic Republic of Ethiopia

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

4.28: RK7ODTHNIBITAxE DK E

F—FAT7 775 ({HO) FHTIEHRNASTETIZNT TF oy b St 11K
BIEBRKIE D NV T DROBA 2R LTc, Bl TRIKOBNTEEOTZO, =
DT EMRILRAK S U < IFHERRO A KER L cE 2, FEA A 130
e afAty (FQ) LA Ay (FAQ®) THYH, TNICY T RU T LA TR
PRERA A BilEA A7 ENREL TV D, WAIT, REEALU T L L £ ORER
WS TR T DA A L E L TA U REREESEY) . 6 K ORREREE S D 5% 4 58 <
ZATTKE LB CE D, ZAD FEEA A A O OHIRr T, BHERAREE L b
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IFFETED v FVEBARVY T AN UIIGREBKERRFSR WILITBUR NEIRR G DR
SEERE-BREKTOVI I (TrLAFINLEKR—F HHR—F 4 TLKR—F) B ERA 1T

FTHILIETEP, RO EREENECDATRENICE D, — ., AEEHEL LT
X, BROKTREEON T - (15 (Ar—of4) | BB LY 7 AOARKIC X
S THBPVANTZ 72N E W o - HERHELER SN 5,

B, KPOANT T DA F AL, B ORI | UL TR
ETET, A A REELHWRFE L EO MR EIRCES £ 55250, £
BEMICIEIART B Y 27 FOMRMICIV T, B @ﬁw@mg&%&m%ﬁ
L2 LIIRE#ELE S35,

C. T - iRE)

R KOV DI W T, RHERBIEICE W TERECIRE 2 384 S 2 ik
RFEINIFE L2V, KEAHEHOBEITIZE S Th Y | BREIRENIC L 2 HF @t s
NTOR, Fo, REBEEOEBE RS-0, b KBGO ELT &3 E S IMH S h
W5 (X 429 .

B 4.29: XtHHIZHITHREEHBTORRF (Godey HIZHLNT 2013 &£ 3 AmE

a. AR

K7y hCTEML-HESTHERRICESE, 5 ThH 5 16 #F (Woreda : 7 L
) DN, %ADﬁ&BWSA KD Godey £f (123,000 A) & /) ® Beerano £f
L OERIT 202 51T L, Bl G 2o r 8 TEMED 48 %, MEDY 52 %E LD
77

b. Bk & =3

TFAETEPREEGER (2007) ([2X D & V= UMORBEHRIT Y < U 1% (97.2%) .
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HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

e (046%) . 7L THE (066%) . AAEAEFNO Y~V (0.20%) LT
F—7E (012%) LS TWD, Fi2. AOD 984% MM A AT LFFET, EFMIRF U A
NS 0.6 %, 7D 1.0 WML EHDOEETH 5,

BEOLZA, IRKRIETH D Y~V EEMEEE OMIIRA 23 LT MR S TR
5T, BERLLFERETH S,
. ERR Rk VAN REAE
c.l PRAEAT A fEER

SHEHITIE 6 DOIRPENFIE L, BHIR Y v 7 LM A % v 7 OITEEH T 624 4T
BD, FOIFHOREE AL, 21 2 FTOMMEERT (Health Centre) . 56 2>Fr D2 AT

(Health Pentre) . BXO 21 AT 7 ) = 7 BFEL, A v 7 LA % v 7
DEIIEFTTE604 THD (& 4.2020) |

= 4.20: AEMBICHITHIRBEEHRRIUVBESR

o JrlE PrbEpT IR 7 )=

Mk | WREE | exEk | MBS | heakd | BB | Misxdk | BREK
Araarso 1 22 3 10 0 0 3 10
Kabribeyah 1 0 1 20 1 2 0 0
Birgod 0 0 1 26 0 0 2 5
Kabridahar 1 124 3 0 0 0 0 0
Dagahbur 1 182 1 13 2 4 16 80
Shaygosh 0 0 1 44 1 14 0 0
Marsin 0 0 0 0 0 0 0 0
Adadle 0 0 2 22 15 30 0 0
Rasso 0 0 0 0 0 0 0 0
Beercanno 0 0 0 0 0 0 0 0
Danan 0 0 1 27 1 13 0 0
Godey 1 184 2 59 4 24 0 0
Kalafo 1 112 1 16 2 29 0 0
Mustahil 0 0 2 15 15 29 0 0
West Ime 0 0 1 16 2 8 0 0
East Ime 0 0 2 8 13 36 0 0
& & 6 624 21 276 56 189 21 95

c.2 FE2RKER R

MARFEFHEMERICELD &, HRMICBT 2 E2KRMERFX, ~7 V7, FHE&
ORI CTd 5, 15,071 44 O THIERE O 5 © Kalafo AL 26% . Adadle #F1% 14%, Danan
BBIX 10% % 2 DT 5, £72,3,600 4 OARFIEE O 5 H Kalafo AL 64% ., Araarso
BRI 7%, Kabridahar Bli% 6% % Z 244 Tu%, Kalafo, Adadle 2 OF Danan O £-ERIC
B2 BEHOLVERITANIKCTI Y H T EOFR TRV KELEBRLTWDH T
D EHERI D, KRR ORBIAER B A £ 42U R LT,
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IFAETES Y SLEARUY R UK R WL TEE A B
HERE BARATOSIO b (I7AFNUK—b $K—F 42T UK—}) BT Joe gty

x® 4.21: SAEMBICETLEMKEMERFREE R (BEA:A)

il T FIE IRI] F7 A alLJ ~7 07 Z DA
Kabribeyah 740 167 89 0 205 0
Dagahbur 1,332 65 315 0 960 79
Araarso 1,020 240 108 0 180 1,620
Birgod 960 0 0 0 0 360
Shaygosh 360 150 2 540 5,400 150
Kabridahar 120 210 10 0 1,800 0
Marsin 0 12 0 0 0 0
Godey 600 60 0 0 1,800 240
East Ime 1,080 0 0 0 0 1,200
Adadle 2,180 96 0 0 0 1,3000
Danan 1,440 60 120 0 72 300
Beercaano 0 36 0 0 0 0
Kalafo 4,000 2,300 0 0 4,800 0
Mustahil 514 114 57 0 819 1,516
West Ime 600 40 12 0 800 0
Rasso 125 50 0 0 48 192
& Bt 15,071 3,600 713 540 16,884 18,657
¢.3 VUNTHICR B BRMIHERER

fakK & WD A 7 T OREENRIZ Lo T, e bIEAZRRBUTHE - T2 O VL E R
MThsd, KETIE, Y~UINOMFHTHL Y OAHICBIT ERFEEZSE L LTH
WT D, B, REOT—XT, BHICBIT A4 ¥ B a— &I S,

X 3012, 2010 4£7 H 8 H~2011 47 H 7 H (=F A4 &7 & 2002 4£ 7 A 1 H~2003
6 H30 H) ©1ERIZ, Y~ UINERKOEREZ T 5 Karamara Hospital T 21T
STZRFIZOWT, B 10 M OBEFNFRZ -7, BEFREIL 11,565 44 T, 17225 6 {if
FTNREL L THEDELEZ ONDEB TH o7z, & LT, EEEREKH L HERF I,
V= UNIZHE T D2ATERKNE BRZ KL TV D O EHEZER I 4L,

F7o. FBRIZEBWTABRER L7z B ORFANFTUZOW T, [FERIC B 10 f2A X 31
IR LTc, 22 CTHEBTAZE, R fikg, giinteoRE, BIERoBHE DK 270
HABELTEY . BEIE U TR TOATWS Z e ThDH, Bik~DA1 &Y
2—Z8 DL IRER LRI, b L<IEENLLRIZ, Fs RS OB VD TE
R R E L TR Y | SRR HER TE UL, PR T 5 IR
WL, BEOEFENRIEOICERD EORMETH -T2,
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0 500 1,000 1,500 2,000 2,500

1
2,444

%
SERMRE
RBEW
HIEFR
¥R

4.30: Karamara Hospital [Z# 75 FM_E4L 10 LD HEBNER (BEAL: 44)

0 100 200 300 400

fifi ¢
BEERELH 407
%

TH
REEH
BaRE 2
RO RE
=Yl

HRER
HEPRA

422

4.31: Karamara Hospital [ZF5 1+ 2R £ 10 2D ABRKRRAER (B 4)

PLb. MR RO ERERIC B T 2 RREE OTREMH Lz, Zhbrb, A7 o
V7 bOXGEHTH 5 INED HIEROSRRC IS 2 EHREEE DR Z BN D Z &8
T&, EROREFHER & FARILOm L3 LT, #KBREOUEN R FLEHE TH D Z

ENEBI SN D,
d. FRACKR L

RK7a Tz FNORNBHIZE T DFZERELOKEZ, R 42212835,
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W TBUE NERR G hikiE

HEHE RRRHKTOVIO b OrAFILB—t HYHR—F ¢ T LR=}) ER R 24t
= 4.22: REKF/KDKIEREE (2007 &)

Hh . BN | Y— Rk | BARSES | B HS | w1

3 L OV X 45 ., ; \ A

p | PABROMIT 1 ek | GeRAR) | sk | sk | .

) AR TR 9.0% 30.9 % 17.3% 207% | 221%
Kabribeyah —

rbey T PEER 1.1% 1.9% 28.2 % 37.8% | 31.0%

D Dagahbur H i 15.0 % 46.0 % 8.5 % 35% | 27.0%

; g W& 2.0% 6.3 % 23.9% 499% | 17.9%

| shavaosh H TR 0.0% 67.6 % 23% 30.1 % 0.0 %

% v T PEER 3.1% 5.9 % 8.4 % 450% | 37.7%

] 0 0 0 0 0

| Kabridahar %iﬁ 34.1% 41.9% 7.7% 65% | 9.8%

1% &R 5.5 % 12.4 % 18.1 % 481% | 159%

hva 0, 0, 0, 0, 0,

Doba wein %ﬁ% 7.3% 9.0% 30.9 % 50.6 % 2.2 %

&R 2.0% 5.9 % 27.3% 58.3 % 6.5 %

East Ime AR TS 1.4 % 0.0% 1.0 % 153% | 82.3%

W& 0.4% 0.0 % 1.5% 56% | 925%

Adadle AR TR 0.0 % 0.0% 35.4% 57.6 % 7.0 %

T PEER 1.2% 1.5% 14.4 % 244% | 63.4%

N ] 0, 0, 0, 0 0

> | Godey %iﬁ 9.8% 10.3% 3.7% 9.6% | 66.6%

= &R 20% 51% 13.0% 23.9% | 56.1%

C Danan AR TS 4.8 % 9.8% 14.6 % 33.0% | 37.8%

i T PEER 0.7 % 3.5% 16.1 % 432% | 36.4%

i A THER 3.1% 2.3% 1.5% 1.1% | 92.0%
i | Kalafo ——

» W& 1.3% 29% 1.3% 17.7% | 76.8%

Mustahil AR TR 11.5% 38.2% 1.9% 00% | 48.4%

T PEER 0.4 % 0.2 % 5.4 % 154% | 786%

] 0, 0, 0, 0 0

West Ime %iﬁ 1.9% 0.0 % 0.5 % 16.0% | 81.6%

& 0.7% 0.0% 0.6 % 148% | 83.8%

(V= U MRS E
FEACIRIL OB IR DB Y Th 5.

2007 “E A OBV H R LED)

(1) Kabribeyah i, Dagahbur i, Kabridahar ifiZg &0 Y v 7 WA O EEEHEIZEB T 5
AR BB AK T THY . AOD 40%70 5 75%% 13— L T 5,

Q) ¥ x T IMEBO/INERTREIS I I T DR AKD T2 OAKJFIE, T (TS |
BARD DL, L, B OERKIETH 5.

() ¥ =_NUIREIC BN TiE, #HE & MEEIC A0 63, )il W], S oLekK
PIZ X DAKDPITONTWD, PTHIMIDKP R b BEERAKFER>TNLHHDLHE
A5,

(4) ¥ =R UJIFRIEOEHE T, BHEAKIC L DRKRITY ¥ 7 VIRA OFERTHERIZ Hi
L CTHR¥ TR,

e. BEZEY) &

X G U DAARRAY 72 BEHEMINEE Y — & X IZBI 3 2 1 372 0, BT A2 BN V72 Godey
HIRNORDD DFHES D & FETORFEN DRAET DBEFTWITANZ M D 5D
. EEHICARBE SN TWD b0 LB SN D,
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4.32: Godey MNIZHITHEFEYMD BRKERI (2013 F 3 AT
f. T HTEE

ANHAEUHR (2007 ) I2k2D L. Y= UINZBIT2MERBE LORERITEAAD
¥184%IZ B L &5,

Godey £ & Kalafo fi%, A7 1Y =7 hOREHIZIB W CTEEAPEOKRA MK L&
R HID, FHTAA XAEPERTIL, Godey £ (40.1%) & Kalafo #F (39.5%) 721 Tafk
D) 80 %% 5H T %, 7=, Danan, Godey, Kalafo @ 3 T, YL H LAEFERED 57 %
O TWD, b~ hOEERTIE Kalafo B3 2ED 70 %% LTI Y . KU T Godey
RN TN D, RO REAEM EE R R 4231077,

= 423 FEMBOTFEEYEE=S

AA R VIV A T 7 F= b
sl = N
B D] w | ARt | w | AEEt] % RIERE |y,
Kabribeyah 800 0.1% 5000 3.3% 1,000 1.5% 3,000 3.4%
Dagahbur 5,450 0.8% 583 0.4% 0 0.0% 90 0.1%
Araarso 20,000 3.0% 5,000 3.3% 0 0.0% 0 0.0%
Birgod 5,000 0.8% 2,100 1.4% 0 0.0% 0 0.0%
Shaygosh 14,400 2.2% 17,268 11.5% 0 0.0% 0 0.0%
Kabridahar 2,680 0.4% 3,415 2.3% 0 0.0% 2,100 2.4%
Marsin 12,300 1.9% 5,600 3.7% 0 0.0% 400 0.5%
Godey 260,009 39.5% 17,600 11.7% 40 0.1% 16,000 18.2%
East Ime 26,000 3.9% 600 0.4% 740 1.1% 0 0.0%
Adadle 16,720 2.5% 4,200 2.8% 0 0.0% 0 0.0%
Danan 0 0.0% 50,000 33.3% 0 0.0% 3,200 3.6%
Beercaano 11,000 1.7% 7,000 4.7% 0 0.0% 1,200 1.4%
Kalafo 264,285 40.1% 18,425 12.3% 61,561 95.4% 61,561 70.1%
Mustabhil 10,000 1.5% 4,567 3.0% 1,200 1.9% 275 0.3%
West Ime 6,320 1.0% 7,090 4.7% 0 0.0% 0 0.0%
Rasso 3,600 0.5% 1,845 1.2% 0 0.0% 0 0.0%
&5t 658,564 | 100.0% 150,293 | 100.0% 64,541 | 100.0% 87,826 | 100.0%
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WiZ, FEfBE IOV TR 5, Kalafo £5& Mustahil #81%, F0FEE KD H 5
FNENSA%E 28%% DD, 77 X OEFECTIL, Mustahil B8 & East Ime B3 E L2
20 %% 5, Shaygosh F23# 12 % TZ N HIZK <, Y X OEEE Tl Kalafo A& Adadle
BRI ZEALZEIL 48 %k 28 %% (5D D, FOTEHTIX, Mustahil £f& Adadle #i2S & E 4L
40%E 36%% DD, B, T7X. TX, e YVEOFEHEDOEL LY = XU D
Adadle £f. Mustahil 5, Kalafo ZjIC R 502 (£ 4.2450) |

* 4.24: FABEMBOREN

i il o5 iday F

Ik % SREK % SR % SREK %
Kabribeyah 195 0.0% 165 0.1% 450 0.1% 320 0.1%
Dagahbur 800 0.2% 2,500 2.1% 8,500 1.7% 5,000 1.0%
Araarso 12,440 2.8% 658 0.6% 24,180 4.9% 1,825 0.4%
Birgod 5,687 1.3% 2,120 1.8% 6,800 1.4% 4,900 1.0%
Shaygosh 850 0.2% 14,000 | 12.0% 21,000 4.2% 8,000 1.6%
Kabridahar 2,610 0.6% 1,435 1.2% 4,816 1.0% 5,078 1.0%
Marsin 350 0.1% 1,200 1.0% 8,764 1.8% 4,326 0.9%
Godey 15,000 3.3% 9,000 7.7% 9,500 1.9% 15,060 3.0%
East Ime 9,800 2.2% 23,000 | 19.7% 9,500 1.9% 13,000 2.6%
Adadle 17,200 3.8% 11,500 9.8% | 110,000 | 22.2% | 182,350 | 36.2%
Danan 620 0.1% 1,229 1.1% 3,900 0.8% 5,100 1.0%
Beercaano 4,500 1.0% 2,200 1.9% 7,000 1.4% 900 0.2%
Kalafo 245,000 | 54.4% 8,000 6.9% | 236,000 | 47.6% 43,600 8.7%
Mustahil 125,460 | 27.8% 22,970 | 19.7% 20,760 4.2% | 20,3425 | 40.4%
West Ime 5,430 1.2% 8,690 7.4% 13,099 2.6% 1,150 0.2%
Rasso 4,550 1.0% 8,116 6.9% 11,543 2.3% 9,974 2.0%
& &t 450,492 | 100.0% | 116,783 | 100.0% | 495,812 | 100.0% | 504,008 | 100.0%
g. 2238 - E B

V= UIZBITHREA 7 7 OEFEIIE OO TER L TEB Y, HEHIcBITHER
DIFLAEIX, WEOEXRTEL LTI 7a4a oL TnD, TDi-
Dk 2 2 MIE<, WEIZE T 2B EDOESBEHBRHERERY . FIfFOEN
WERSEMEORFHINEEA L L SETWD, BHEDOL Z A, HiffFliciir 5 1EHE
DT 725 FH 2B 2 15 81T 72 < . Kabribeyah 2> 5 Jijiga (238 U 2 E3IE O A A E
oSN HBER THY . EEMNICETEHETWD,

LI HS ) 2 Bl e TREICIX, AT EEIC X DAV CHRFEBIIEA S A — F L v
AR D, MHWNCITRK CIREBLSEE Z 0 . RHA I Hl 0@ T A3 5 B R IR
BR5GEEbH L,
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4.33: WMEMIZEITZEBIKR (X :Kabribeyah TR, A :Godey H1A, 2013 £ 3 AR

E/
7

h. ALKt - SR REY - BBF

XRHIPIZ BN TREKS LTV DU, BERREEY, BIFFTW TR bFAE LR
VY,

4.4 BEHATI)—54EE

AR DFEGHICEES & | JICA RESHEREE T A 74 > (2010 424 H) 2RI L CTHat
U7z fb i, AFBEOBREED T TV IEBICHYT 5 b0 Ll 5,

ARFENL EFRAA RTA VBT 5 bAGEY 7 2 =138 T 570, BRERELKIEL
GVEEREIIE ST, i, BEEZTROT VA S ER (£ 4.258H)

& 4.25: KEKEEIZETHE RS

BR BT A IH ASKE K]
(1) BEZ KT LT WEERNE
1) KHIEIE A FERBER FELY
2) KRB R KK Bk 1,021m% H
3) RBUELZRHENE, &Rk, BAZR %Y
4)  KBUE e R Y

(2) HEEZTT VR

1) ESEAR, EFEEOFRE R

° *Eﬁ@ﬁ}ii{ﬁfﬂi }l-i%}z%/l
L It
- DRRIR - SeERIROD 72D o Hitkk T
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2)  EXFHIIC & o THEARBES L E B % ik
JEARR, B OO HARHR FHi%
ARSI R A A B Fi% 4
EINE, EBRSSOEICRB O TREP LI L SND EEMO A M FHi% Y
RIB T2 MEER O T HRIR B ORAET 280 0 & % ik FHi%
WOTEALAE ) D3 L\ HLhG FEi%Y
FERy, ESEY, SUERIZEA OffifiE 2 A3 % ik FHi% Y
DERBOTAERIE, AnKERIATERRA 2 A 2 B UR 00 B 15 X Fi% 4
Fehll 7 b WA O & 25 Hitsk FEi% Y

4.5

IFFHE7EDIRFH E R & E R U

HEREZR TH LT F AT ETIEIMGOMEAEL, BREE IR 5 HERO — T
REBUSD HINBHHZBE SN TS, Y~ UINANOFERIZE L T, Y~ U MEREERE -
Pl = L —BA%)T (Somali Regional State Environmental Protection, Mine and Energy
Development Agency : SEPMEDA. [X 4.34) 73, ¥ IOV T ORKIEMETH D |
HARDOBREER#ES (The Environmental Protection Authority of Ethiopia : EPA) L2 X
AN

SEPMEDA (& 2011 AR Z[AH o [ « kG5 (L = %L ¥ — & JREE % = (Water, Mine and Energy
Resource Development Bureau) 23S & v, A7 m =7 b 0 FEhukBd < & 2 /K EIHBAFE
& (Water Resource Development Bureau) & [F)T & 1250 & fHifm S iz,

4.34: Y)MWIRFERE - LU - TRILX—BIF T (SEPMEDA)

SEPMEDA Ti%, 2012 £ 2 HIZ Y~ VINHA RIA v 2RE L, Zhiise 4 £ T
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RSAL, ENEI, LEa—E MEEONEREAa—7 REFECHTLF =y 7
VAR LE2—D7 747V TIZETLMANRZBINTND, ZOHA RT7 A4 1T,
SEPMEDA NS EHA == > & (Environmental and Social Impact Assessment
Unit: ESIAU) 73, FAZETEE K OBIRBER & 0 A2 M 5 i s T\ b b oo, 2012
9 HBIE, 2=y MNIFKEINTE LT, [F/TD Director Td 5 Tahir Abdullahi
K~DA 22—k s &, BRBEMR#E=T 7ot X (Environment Protection Core
Process) 7%, EIA &5 EOZH, FHEBLIOHEZITHo> LD ThoT, K 43512,
SEPMEDA DX 2 7=,

Somali Regional State Environmental Protection,

Mine and Energy Development Agency (SEPMEDA)

Agency Head

Alternative Energy CP

Environmental Protection Mineral Resource Study
Core Process (CP) and Administration CP

Pollution Control and EIA case Team

Environmental Registration and Awareness Team

Climate Change and Ecosystem Conservation Team

4.35: YT MIRFERE- LU - TRIILX—FF T (SEPMEDA) #2#8X

T, ERROTA RT A0 & kB IOEAFEICHETIHEFRIL. AP
— L1 RBNNCAT YV 2—)L 2 I ENTEY . FEHABSCHNE., BRY O
SWTHEU RN R D (F 426808)

& 4.26; IYMIZHITHHEK-BEEXEDRBEZERENEE

ALY a—)1 ALY 2 —)L2
(584 72EIA% H3R) (15 5y BR b 5 B Al 4 BE5K)
PEE1smEL B, Bk mAE 3 50nall E | - HiIFRAK R B ONTEAEE
DE LR - MR (B

TER REAL LIEIETRARDOZD |« TAEEH
72,000 m* /H %48 2 % #t T KBAF&
T BRER 72 b QN AR R 2

KR UT BEAR T O FENE R ]

RN L7z K 90T, ARFHENC IS T DA HTRAKI 16 BEH 9 ARIZ ISV THE N /KBRS & 3R E L
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N

9.1
9.2
10
11
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HF K~ DR
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SRR - BEEDOTHK - 815
H AR A IR D 2
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4.6 RBE(EOATLavz2ad) DhERE
FEGROBENIRB T DE A /KETE 72 D ONIATERA/KETEIL, 8 1 TR L= X
T, SEHIGRME, BARERBESME. BUFT D//KHERE OB 72 STk L, ZmrIh-25EH
RRRETO EICRESNTWVWD, WL, RBREZRBETIRMIT WV EHE S, (th
BOE=Z ) TRHEREND, Thbb, AV eyl MURDREBEMRFTOXEHT,
FEOFEERE (Pud7vay) EEBREOETHD, MEZTINLTIDIEADE
BRI L2k R A2 LT OF 4271077,
= 427 AFEIZHTIEERESIVEBEDZELLE
No. W VA=RIE/4 ]\@3'595%5: VAR EN/4 ]\@%7}/@:
B N R ] N A AEAG
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. EEIEF A DFEEEAELT S/ 5D, HEhs,
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BB B W T O M LS 70 & NTK O/ EE O AFHERICET s T=42 ) 7
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Sr. Element Requirement
No Parameter Standard Averaging Time
(Hg/ m’)
1 Ambient Air Quality sS02 500 10 min
125 24 hr
50 1yr
NO2 200 24 hr
40 1yr
CO 100,000 15 min
60,000 30 min
30,000 1 hr
10,000 8 hr
PM10 50 1yr
150 24 hr
2 Noise quality
Category of
area Day Time 1 | Day Time 2
a Noise standards Industrial 75 70
where people live or [ Commercial 65 55
work Residential 55 45
Note 1. Day time reckoned from 6 to Tmto 9 pm
2. Night time reckoned from 9 pmto 6 am
b Vibration and Air Overpressure in Quarrying
Peak particle Level of 12 mm/sec, measured in any three mutually
vibration orthogonal directions at a receiving location when blasting
occurs at a frequency of once per week or less Level of 8
mm/ sec2 for more frequent blasting 1, 2: For vibrations
<40 Hz
Air Overpressure Blasting should not give rise to air overpressure values in
excess of 125 dB(Lin) max peak at sensitive locations
tH & : Ambient Environmental Standards, Pollution Control-proc#300/2002
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Air Quality (Ambient Air Quality)(KRRIFLME)
Measured | Measured | National Remarks
Item Averaging Time| Unit Value Value Standards i i .
(Mean) (Max.) (Max.)™ Location Frequency Implemenation Supervision
10 min. 500
S02 24 hours | ug/m?® 125
1 year 50
NO2 24 hours . 200 Construction stage c
: onstructor through
1year pg/m 20 4 times/year e
15 min. 100,000 approved monitoring SRWDB
30 min. 60,000 i agenc
co ug/m?® Oper.atlon stage gency
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1 year Hg/m 50
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Vibration(#Z#h)
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In response to the official request of the Government of the Federal Democratic Republic of
Ethiopia (hereinafter referred to as “the Government of Ethiopia”), the Japan International
Cooperation Agency (hereinafter referred to as “JICA”) dispatched the Preparatory Study Team
of Ethiopia Office. The Japanese side and the Ethiopian side came to an agreement on the Record
of Discussions (hereinafter referred to as “R/D”) which was signed on Dec. 23, 2011.

JICA sent to Ethiopia the JICA Study Team (hereinafter referred to as “the Team”) for THE
STUDY ON JARAR VALLEY AND SHEBELE SUB-BASIN WATER SUPPLY DEVELOPMWNT
PLAN, AND EMERGENCY WATER SUPPLY (hereinafter referred to as “the Study”). The Team
held meetings with the officials of the Ministry of Water and Energy (hereinafter referred to as
“MoWE”), Somali Region Water Development Bureau (hereinafter referred to as “SRWDB”) and
other authorities concerned with the Study. The list of those who attended these meetings is

shown in Appendix-1.

In the course of discussions, both sides confirmed the main items described in the Inception
Report (hereinafter referred to as “IC/R”). The Team will submit the Final Report in August 2013,
when the Study comes to an end.

1. Explanation of Inception Report (IC/R)

The Team submitted an electronic file of IC/R (draft) on 27t March and ten (10) copies of
IC/R to MoWE and SRWDB on 4%, 5t April, 2012.

The Team presented IC/R to MOWE and concerned authorities, and discussed its contents
in Jijiga Somali Region on 5%, 6% April, 2012. In this presentation, Mr. Ephrem Legesse
(Emergency Water Supply and Sanitation Program Senior Expert, MoWE) who attended the
meeting on behalf of Dr. Markos (Director of Water Sector and Capacity Building
Directorate, MoWE) chaired the meeting.

The Team presented the basic objectives and policy, outline of contents and scope of the
study proposed in IC/R, including the capacity development for counterpart (hereinafter
referred to as “C/P”) personnel proposed in the Study. Technical discussions were made
between the Team and MoWE, SRWDB and concerned authorities on each of the study items,
surveys, data required and water supply plan for the Study.

The Ethiopian side agreed on the contents of IC/R in principle, understood the study

objecﬁves, schedule-aetivities.and methodology, and promised close cooperation with the

W
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The Ethiopian side and the Team discussed assignment of C/P personnel mentioned in the
R/D. All C/P members shall closely cooperate with the Team for smooth implementation of
the Study. The Team asked the Ethiopian side to provide appropriate staff members as C/Ps
for each of the Team members as soon as possible. The Team also proposed the following list
of candidates of the C/P personnel and stressed especially urgent assignment of the item 4
below.

1. Project Director : Dr. Markos: Director, Waters Sector and Capacity Building Directorate
MoWE

2. Project Manager : Head of SRWDB
3. Deputy Project Manager:
- Deputy Head of SRWDB in charge of Water Supply Core Process
- Deputy Head of SRWDB in charge of Water Supply Management Core Process

- Deputy Head of SRWDB in charge of Water Resources Study and Management Core

Process

4. Counterpart Personnel: All related staff members of SRWDB (refer to C/P personnel list
of appendix)

The Ethiopian side agreed to provide the list of specific names of C/P personnel (to
complete Appendix 2) to the Team by 12th April, 2012.

2) Sharing of information on security situation of Somali Region between the Ethiopian
side and the Team

The Team emphasized that it was very important to share the information of security in
Somali Region and for the Ethiopian side to ensure the safety of members of the Team. The
Ethiopian side agreed to do so.

3) Utilization of equipment for geophysical survey of EWTEC

In the meeting held in MoWE in Addis Ababa, the Team requested for permission to
borrow and use the geophysical equipment of EWTEC along with a technical staff
member from EWTEC during the study. The Ethiopian side agreed to render EWTEC's
equipment and machinery.
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SRWDB suggested that the Team have an office within or close to SRWDB in order to
work closely with SRWDB. The Team understood the merit of the idea and replied to
consider it.

2. Undertakings by the Government of Ethiopia

The Government of Ethiopia shall accord privileges, exemptions and other benefits to the
Team in accordance with the Agreement on Technical Cooperation between the Government
of Japan and the Government of Ethiopia, signed on December 23, 2011,

3. Other relevant issues
1) Steering Committee (SC)

The Team explained the roles and importance of the SC according to IC/R. The Ethiopian
side proposed to add a “Secretary” as a member from SRWDB.

The Team agreed to include a “Secretary” as a member of the SC.
2) Correction of IC/R

The Team promised to make corrections on the terms and sentences that were erroneous
or inappropriate in the draft version of IC/R and to submit the final version to the
Ethiopian side in the middle of April 2012.

3) Specifications of the equipment

The Ethiopians side made requests concerning the specifications and quantity of some
items of the equipment that were to be procured by JICA as follows:

a) The capacity of the tank of water trucks should be more than 10 m®, preferably 15 m>.
b) The capacity of water tanks should be about 10 m®,
¢) The chlorination chemical should not be limited to tablets

d) The water trucks should also be equipped with a dewatering pump to pump water to
the tank

e ———

Jhe EthiopigfrSide also raised;
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detérmined in consideration of duration of procurement and budget restrictions.

JICA explained, with respect to the quantity of the project cars, that the number of project
cars had been changed to four from the previously agreed number of six, because
UNHCR and WFP offered to provide two cars for the project after the signing of the R/D.

The SWRDB requested for further explanation and clarification on this issue between
MoWE and JICA.

The both sides agreed to con
equipment, ...
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Appendix-1

ATTENDANCE LIST

ETHIOPIAN SIDE

Ministry of Water and Energy (MoWE)

Dr. Markos Wijore Director, Water Sector Support and CB Directorate

Mr. Ephrem Legesse Hydrogeologist, Water Sector Support and CB
Directorate

Somali Region Water Resources Development Bureau (SRWDB)

Mr. Fuad Hassen Deputy Head, Water Supply core process

Ms. Fartuun Cabdi Abdi Deputy Head, Water Supply scheme
management core process

Mr. Mohamed A. Bihi Water Supply scheme management core process

Mr. Aden Abdisemed NGO Coordinator for water supply planning

Mr. Dinku Gutema Adyvisor

JAPANESE SIDE

JICA Study Team

Mr. Toshiyuki Matsumoto Team Leader of Study Team

Mr. Naoki Yasuda Sub-Leader/O&M and Management

Mr. Kenichi Ishii Water Supply Planning1/Facilities Design

Mr. Shigeki Kihara Hydrogeology/Water quality

Mr. Yosuke Yamamoto Coordinator/Assistant to Water Resources
Development
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Appendix-2

List of Counterparts Personnel (draft)
Study Team c/p
Expertise Name Name Position
Team Leader/Water Toshiyuki 1. 1 person 1. Deputy Head of
resources MATSUMOTO (Mr. Fuad Hassen) SRWDB
development
Sub-leader/O&M and | Naoki YASUDA 1.1 person WSSM of SRWDB
management
Water supply Kenichi ISHII 1.1 person WS of SRWDB
planning 1/Facilities
design
Water supply Daisuke SAKAMOTO
planning 2/Cost
estimation
Hydrogeology/ Water | Shigeki KIHARA 1.1 person WRS&M of SRWDB
quality
Hydrology Shigekazu FUJISAWA
Geophysical survey Tsugio ISHIKAWA 1.1 person WRS&M of SRWDB
Remote sensing/GIS | Peifeng LEI 1.1 person WRS&M of SRWDB
Mechanical Tamotsu ISHII 1.1 person WSSM of SRWDB
equipment 2.1 person
3.1 person
Well Drilling . | Masatoshi TANAKA | 1. 1 person WS of SRWDB
Socio-economic Shoji MASUMURA 1.1 person WS of SRWDB
survey and social and
financial survey
Social and Hirokatsu 1.1 person WS of SRWDB
environmental UTAGAWA
consideration
Procurement/logistical | Masami TAKAHATA | 1.1 person WS of SRWDB
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In response to the official request of the Government of the Federal Democratic Republic of
Ethiopia (hereinafter referred to as “the Government of Ethiopia”), the Japan International
Cooperation Agency (hereinafter referred to as “JICA”) dispatched the Preparatory Study Team
of Ethiopia Office. The Japanese side and the Ethiopian side came to an agreement on the Record

of Discussions (hereinafter referred to as “R/D”) which was signed on Dec. 23%, 2011.

JICA sent to Ethiopia the JICA Study Team (hereinafter referred to as “the Team”) for THE
STUDY ON JARAR VALLEY AND SHEBELE SUB-BASIN WATER SUPPLY DEVELOPMWNT
PLAN, AND EMERGENCY WATER SUPPLY (hereinafter referred to as “the Study”). The Team
held the first Steering Committee (“5C”) Meeting with the officials of the Ministry of Water and
Energy (hereinafter referred to as “MoWE”), Somali Region Water Development Bureau
(hereinafter referred to as “SRWDB”) and other authorities concerned with the Study. The list of
those who attended the 5C Meeting is shown in Appendix-1.

In the course of discussions, 5C members confirmed the main items described in the Progress
Report (hereinafter referred to as “PR/R”). The Team will submit the Final Report of the Study in
August 2013, when the Study comes to an end.

1. Explanation of PR/R

The Team submitted seventeen (17} copies of PR/R to MoWE, SRWDB and other authorities
on 227 and 23 October, 2012.

The Team presented the progress of the Study focusing on the results of/?%a}é’,‘ -
hydrogeology, geophysical survey, observation well drilling, water supply h

/dp

an, t

emergency water supply and C/P Training, O&M and Socio-economic survey. )

The Ethiopian side agreed on the contents of PR/R in principle, in partid

methodology of the Study, the Study results and schedule after the discussion. \\ Japan Internationg

Coaperation Agency
Major issues and the contents of the discussion regarding PR/R are as follows:

1) Comments on PR/R

MoWE and DPPB gave the Team specific technical comments on PR/R for correction. DPPB
also pointed out the misunderstanding in the description of their tasks and duties. In addition

o [0 these gmors,-MOWE suggested the Team to read two reports relevant to the study
S hgeflred by Gortsany
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2) Comments and questions on the presentation by the Team

Both SRWEB and DPPB made comments on the amount of water for livestock, proposing that
groundwater should be used for livestock, The Team accepted the proposal and asked about
the validity of the estimated percentage of water for livestock that the Team proposed for the
master plan. The committee members raised no objections. Also, SRWDB suggested that the
Team confirm the amount of water to be used for fire fighting and the Team replied that it

would consider the amount in the master plan.

SRWDB raised concern about insufficient mutual communication between the C/P personnel
and the members of the Team, pointing out that the C/P persons were appointed at the
request of the Team at the time of discussion of Inception Report but the system was not
properly utilized and that the transfer of technology to the C/P was not sufficient. The Team
replied that the Team considered that it was working closely with the C/P personnel and
would maintain even closér relation with the C/P team and continue technical transfer. The
Team added that if SRWDB desired, the Team was ready to consider augmentation of

technical transfer.

SRWDB mentioned that the description of the O&M work conducted by the O&M staff of
SRWDB did not reflect the reality. The Team suggested to have a meeting to discuss and
re-confirm this issue when the member who was in charge of this issue would come to Jijiga
in late November. The Team also replied that the technical training was still under planning

and the number of people that would be involved in the training would not be very big.
3) Other issues

MoWE mentioned that PR/R as a single volume that covers various topics was not easy to
read and understand and suggested that PR/R should be prepared in different volumes for

easier comprehension.

SEPMEDA suggested that the environmental assessment report should be a different volume
and that the Team include proposed measures to mitigate project’s impact on the environment.

The Team replied that PR/R was compiled as one volume and an appendix this time. \_{ g

4) Comments made in the field visit

= ice made the following comments:
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Y . . :
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yet.

MoFED pointed out that it was necessary to extract feedback (experience, case study) to the

master plan from some of the water source facilities that were operating properly.

MoWE pointed out the importance of community participation at the time of construction of
the facilities, mentioning that the users would develop stronger sense of ownership when
they were involved from the beginning. SRWDB appreciated the good communication with

the local and publicity effort made by Team at the time of drilling of the two boreholes.
5) Specific propositions on the pilot project

MoWE raised concemn about the ventilation system of the generator house, indicating that the
small openings for ventilation might allow small animals to enter the house. MOWE also
pointed out that the height of the cattle trough was too high for smaller animals. The Team
replaced that the Team designed the ventilation system because of the generator that was to
be placed inside the house and that mesh-wire will be placed to cover the openings. The Team
replied that the Team would improve the design of the cattle trough and that the

improvement was being done at site.

2. STEERING COMMITTEE

In this meeting, some issues recognized in the course of implementing the study were

discussed along with the contents of PR/R.
1) Roles of steering committee

The committee members discussed the contents of PR/R in the morning session and at the
beginning of the afternoon session. Then, the Team proposed the following roles of steering

committee and the committee members agreed to the proposal.
« Coordinate with C/P agencies
+ Review reports
» Discussion of problems and finding solutions on the study

» Monitor the progress of the project activities (The way forward to something) _

The Fe""

Confn*mat‘fon arget woredas for water supply master planning
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socio-economic data was not collected for Deba Wein woreda. In this context, the Team
proposed not to prepare water supply master plan for these two woreadas. SRWDB agreed to
the exclusion of Marsin woreda but asked the Team to include Deba Wein woreda, explaining
that there was not security problem and that some projects were currently under way in the

woreda. The both parties agreed to have a discussion on the issue in a separate occasion.
3) Target year of water supply master plan

The Team proposed to change the target year of the master plan from 2015 to 2020, pointing
out that the implementation period would be too short in the case of 2015, and also that the
planned water supply ratio of SRWDB was likely to be achived by 2015. MoWE accepted the
proposal in principle, commenting that the target year of GTP-2 would also be from 2012 to
2020 and the master plan would be compatible with this plan, MoWE added that it would
later confirm the target year of GTP-2 with another section of the Ministry.

4) Authorization agency and implementation agency of EIA

The Team mentioned that it was necessary to specify the authorization agency and
implementation agency in charge of social and environmental consideration aspects of this
study but could not clearly confirm the issue. Thus, the Team proposed to discuss the issue at
this meeting. The attendants confirmed that Somali Regional State Environmental Protection,
Mine and Energy Development Agency (SEPMEDA) was the authorization agency. It
remained gtﬂl unclear how the environmental assessment should be conducted, MoWE
mentioned that SRWDB and SEPMEDA would have to cooperate with each other on this

issue.
5) SRWDB's strategy in O&M

The Team asked about detailed O&M related strategy of SRWDB.SRWDB gave the followmg

answers: It is difficult for only woredas to conduct proper O&M under the decentrali?

policy. It is one of the major problems of O&M to manage all the many bors %

region.

rnatlona‘

strategy and added that this system had various problems under the de ntﬁah%%ﬂlﬁ L pgency /
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the ground pumps, submersible pumps, and generators would be brought under the
management of UNHCR after their handover. MoWE suggested that SRWDB and UNHCR
sigh a document on the equipment to confirm that the equipment would be managed by

UNHCR until the whole system was eventually handed over to SRWDB.

SRWDB mentioned that the O&M of facilities in the system was conducted by UNHCR at

present and that SRWDB was not involved and that the case was the same this time.

7) Other relevant issues

JICA raised concern about the delivery plan of water tanks, pointing out the fact that only
seven water tanks had been delivered to woerdas at this time. JICA also added that if the
11very was not properly done, JICA might have to stop further assistance to SRWDB.
.SRWDB replied that it was asking for assistance from stakeholders and other organizations.
SRWDB added that it was difficult to 1mmed1ate1y deliver all the 150 tanks at one time due to
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Appendix-1
ATTENDANCE LIST
ETHIOPIAN SIDE
Ministry of Water and Energy (MoWE)
Dr. Markos Wijore Director, Water Sector Support and CB Directorate
Mr. Abebe Gulma Emergency Wash Coordinator
Somali Region Water Resources Development Bureau (SRWDB)
Mr. Mohamed A. Bihi Water supply scheme management core process
Mr. Mohamud Mohamed Water supply study design case coordinator

Mr, Dinku Gutema Advisor

Administration for Refugee and Returnee Affairs (ARRA)

Mr. Samuel Zonal coordinator

Disaster Provision and Preparedness Bureau (DPPB)
Mr. Guled Head of DPPB in Jijiga

Kabribeyah Town Water Supply Utility Office
Mr. Ahmed Manager

Godey Town Water Supply Utility Office

Mr. Ismaiil Manager

Ministry of Finance and Economic Development (MoFED)
Mr. Wossen Demissie Expert

United Nations High Commissioner for Refugees (UNHCR)
“Mr;Dereje Bogale Food Security & Nutrition Assistant
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JAPANESE SIDE

JICA Study Team

Mr. Toshiyuki Matsumoto
Mr. Naoki Yasuda

Mr. Kenichi Ishii

Mr. Daisuke Sakamoto
Mr. Shigeki Kihara

Ms. Masami Takahata
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Team Leader of Study Team
Sub-Leader/O&M and Management
Water Supply Planning1/Facilities Design
Water Supply Planning?2/Cost Estimation
Hydrogeology/Water quality
Procurementl1/Logistical Support

Project Formulation Advisor (Water Sector)
Project Formulation Advisor for Drought in the
Horn of Africa

In-house Consultant for Water Sector %
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In response to the official request of the Government of the Federal Democratic Republic of
Ethiopia (hereinafter referred to as “the Government of Ethiopia”), the Japan International
Cooperation Agency (hereinafter referred to as “JICA”) dispatched the Preparatory Study Team
of Ethiopia Office. The Japanese side and the Ethiopian side came to an agreement on the Record

of Discussions (hereinafter referred to as “R/D”) which was signed on Dec. 231, 2011.

JICA sent to Ethiopia the JICA Study Team (hereinafter referred to as “the Team”) for THE
STUDY ON JARAR VALLEY AND SHEBELE SUB-BASIN WATER SUPPLY DEVELOPMWNT
PLAN, AND EMERGENCY WATER SUPPLY (hereinafter referred to as “the Study”). The Team
held the second Steering Committee (“SC") Meeting with the officials of the Ministry of Water
and Energy (hereinafter referred to as “MoWE”), Somali Region Water Development Bureau
(hereinafter referred to as “SRWDB") and other authorities concerned with the Study. The list of
those who attended the SC Meeting is shown in Appendix-1.

In the course of discussions, SC members confirmed the main items described in the Interim
Report (hereinafter referred to as “IT/R”). The Team will submit the Final Report of the Study in
August 2013, when the Study comes to an end.

1. Explanation of IT/R

The Team submitted sixteen (16) copies of IT/R to MoWE, SRWDB and other relevant
authorities on 25 and 26 March, 2013,

At the meeting, the Team made presentation on the progress of the Study focusing on the
results of water resources utilization evaluation survey (hydrology, geology, hydrogeology,
water quality), water supply plan including the pilot project, the emergency water supply and
C/P Training, O&M, Socio-economic survey and environmental and social consideration. The

participants had some discussions on these topics.

After the discussion, the Ethiopian side agreed on the contents of IT/R in principle, in
{partu:ular on the methodology of the Study, the Study results and future schedule of the
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- Norelation between the office and the contractor that conducted the pilot project

* The wells need stainless steel riser pipes

* The quality of the PVC transmission pipeline is not good

* The proposed design of the animal trough is not familiar

+ The water supply points constructed near the JICA wells are not close to the community

* The office can not install the remaining (3rd) surface pump by itself and will seek for
assistance from UNHCR.

* The raw water from the well contains high Ca and Fe and thus it needs some corrective
measures.

SRWDB asked if the Team has any plans to expand the water supply system in Godey Town.
The Team explained again the outline of the master plan for Godey Town and the pilot project
in Godey Town to stress that the five water supply points constructed in the pilot project will

be connected to the main system that is going to be upgraded in the master plan.

Godey Town water supply utility office requested that the present water supply system be
improved and a water truck be delivered to the town. The Team replied that the improvement
of the system would be realized when the master plan was implemented and that the office
should consult with SRWDB though the Team had recommended one water truck to be used
in Godey Town.

JICA asked several questions about the water supply master plan and about its O&M aspect

for confirmation. The Team confirmed all the points. The questions raised are as follows:

* whether the Team has explained that a feasibility study would be conducted for Godey
Town

* whether the capacity development plan for Kabribeyah water utility office will be
included
JICA also asked if the Team had sufficient socio-economic and financial data to make
decisions on the viability of the project in terms of cost recovery. The Team answered that the
Team had collected encugh data and would analyze the viability of the project with the use of
\{\\)S P:: f hf:(:@p\ogty to pay data that would be calculated from the household income data.

O

('lso asked why the water for fire fighting of 10% of storage tank volume was mcluded in

teﬂ supply plan. The Team answered that the urban water supply de _1%11, crittr

Moy ‘mentioned that the so’cy:{o @Q\M%ely related to the envir ,riment
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issue would be rather a social one (donkey water sellers).

MoWE asked the Team that the water quality evaluation should be done using also more
practical criteria such as potable or not-potable. The Team replied that such classification of
water had been conducted with the use of WHO and Ethiopian water quality guidelines and

was already included in the report.

MoWE also made some detailed comments on how the report describes the basins in Somali
Region and others. The Team asked MoWE to send corrections on the report in writing to the
leader of the Team later and also promised to use proper basin names in consideration of the

main twelve basins.

MoWE commented that it would be better to separate the report into several volumes based
on the field of the contents. The Team replied that it was considering producing DF/R in at
least three volumes and would like to discuss the detail with MoWE later.

2) Other issues

The Team raised the following topics for discussion after the questions and answers session.

- Better use of water resources evaluation (hydrogeolgical) maps in future
+ Effective use of the proposed master plans

» Future of water supply in Kabribeyah town

MoWE commented that the idea of distributing such maps was fine and the experts of the
Ethiopian side would naturally know how to utilize the maps once they received hard or soft
copies. JICA added that similar maps were provided to GSE (geological survey of Ethiopia)
for sale after the Rift Valley Lakes Basin project and that JICA was planning also a workshop
to make presentation of the maps at the time of presentation of DF/R. The Team added that
the water resources study and management core process was expected to play an important

role in dissemination of the maps.

Ty,

*“;"~ \MOWE also replied that the woredas for which water supply master plans was prepared

et
- N
..,./i\) T ‘ would check its consistency with national plan and Would use the plan as the woreda’s water

supply master plan.
i E i-
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SRWDB also added that the bureau would be ready to give comments on the DF/R if it was
e ha,g\(?d to them early enough.

1 (‘,r‘
"3) Future schedule
‘\
The Team ‘announced that it would prepare DF/R by the beginning of July 2013 and would

*w-wsend e draft reports to all members of the steering committee in advance. The Team also

Addie AD2 A
Ethlrsal_d ,thatat would schedule the next steering committee meeting tentatively for 10 July 2013.
T /

END
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Appendix-1
ATTENDANCE LIST
ETHIOPIAN SIDE
Ministry of Water and Energy (MoWE)
Dr. Markos Wijore Director, Water Sector Support and CB Directorate
Mr. Abebe Gulma Emergency Wash Coordinator
Somali Region Water Resources Development Bureau (SRWDB)
Ms. Fartuun Cabdi Mahdi Bureau Head
Mr. Elias Hussein Water supply core process owner
Mr. Ahmednur Abdulahi NGO and Emergency Coordination
Mr. Nour Mohamed Water Supply Scheme Management CP
Mr. Abdi Mohamed Planning M&E SP
Administration for Refugee and Returnee Affairs (ARRA)
Mr. Samuel Zonal coordinator
Bureau of Finance and Economic Development (BoFED)
Mr. Mubashir Dibad Raage Deputy Head of BoFED in Somali Region

Kabribeyah Town Water Supply Utility Office
Mr. Ahmed Abdi Aden Manager

Godey Town Water Supply Utility Office
Mr. Mohamed Isak Manager

Mr. Dereje Girma Senior Desk Officer
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JAPANESE SIDE
JICA Study Team
Mr. Toshiyuki Matsumoto Team Leader of Study Team
Mr. Naoki Yasuda Sub-Leader/O&M and Management
Mr, Kenichi Ishii Water Supply Planning1/Facilities Design
Mr. Daisuke Sakamoto Water Supply Planning2/Cost Estimation
Mr. Shigeki Kihara Hydrogeology/Water quality
Mr. Tamotsu Ishii Mechanical Equipment
Mr. Shoji Masumura Social-economic survey
e MI. Yosuke Yamamoto Coordinator
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8 Dz Yuji'Maruo Senior Advisor
oM Jun Moyiguchi Assistant Director

Project Formulation Advisor (Water Sector)

In-house Consultant for Water Sector
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In response to the official request of the Government of the Federal Democratic Republic of
Ethiopia (hereinafter referred to as “the Government of Ethiopia”), the Japan International
Cooperation Agency (hereinafter referred to as “JICA”} dispatched the Preparatory Study Team
of Ethiopia Office. The Japanese side and the Ethiopian side came to an agreement on the Record
of Discussions (hereinafter referred to as “R/D") which was signed on Dec. 23, 2011.

JICA sent to Ethiopia the JICA Study Team (hereinafter referred to as “the Team”) for THE
STUDY ON JARAR VALLEY AND SHEBELE SUB-BASIN WATER SUPPLY DEVELOPMWNT
PLAN, AND EMERGENCY WATER SUPPLY (hereinafter referred to as “the Study”). The Team
held the third Steering Commiittee (“SC”) Meeting with the officials of the Ministry of Water and
Energy (hereinafter referred to as “MoWE”), Somali Region Water Development Bureau
(hereinafter referred to as “SRWDB"”) and other authorities concerned with the Study. The list of
those who attended the SC Meeting is shown in the Appendix.

In the course of discussions, SC members confirmed the main items described in the Draft Final

Report (hereinafter referred to as “DF/R").

1. Explanation of DF/R

The Team submitted twenty (20) copies of DF/R to MoWE, SRWDB and other relevant
authorities on 28" June and 1 July, 2013.

At the meeting, the Team made presentation on the results of the Study focusing on the
results of water resources (groundwater) utilization evaluation survey (hydrology, geology,
hydrogeology, water quality} and of the water supply plan. The presentation also included
the following topics:

- the feasibility study for Godey Town,

- the emergency water supply

- the current situation of O&M and O&M plan,
- Socio-economic survey

- Environmental and social consideration.

The participants had discussions on these topics.

e supply plan for Godey Town.

6 Al K {"’r \‘4‘.\\
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over. The Team answered that the completion ceremony had already been conducted in April
in the presence of UNHCR and Kabribeyah town water supply utility office and that the Team
regarded the facilities had already been handed over. The team added that it understood that
UNHCR is in charge of the O&M of the facilities but should discuss this with Kabribeyah

town water supply office if necessary.

UNHCR and Kabribeyah water supply utility office raised concern about the one JICA
borehole that has not been functional, The Team asked them to first to check the pump
condition and water level in the borehole using the dip meter that was to be supplied to
SERWDB and make the assessment based on the data.

Godey town water supply utility office asked why the implementation period for Godey
town system is as long as four years and if there was any possibility of project realization.
The Team replied as follows: In order to attain 100% supply ratio in 2020, 16 months will be
needed for detailed design and tender and additional 24 months for implementation. Thus,
the total period will be about four years. The Team also replied that the Ethiopian side was
expected to move on to secure fund for the project on its own because the study end at this
F/S stage.

Godey town water supply ufility office asked for supply of one of the five water trucks for the
purpose of utilizing the constructed five water supply points that are not connected to the
distribution network. The Team replied that the trucks had already been procured and asked
the office to negotiate the deployment of the truck with SRWDB. The Team added that it had
already asked SRWDB to assign one truck to Godey Town.

Bureau of Finance and Economic Development (BoFED) asked if this project would be
sustainable when the study had been conducted mostly be the study team with little
involvement of the regional government. The Team replied that it had conducted workshops
and a C/P meeting and also that each team member reported the progress regulatly to their
C/P persons of SRWDB during the study.

‘E:N ﬁ" N )y elected based on the area. The Team added that the Team had confi
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BoFED asked if JICA had any contingency or back up plans for the project. The Team replied
that this Study ended at F/S level and that JICA had no specific plan to conduct any specific

project at the moment.

SRWDB commented that it was highly satisfied about the results of the Study but would like
to give some comments. The comments made by SRWDB are as follows:

- Some of the comments made by SRWDB in previous SC meetings had not been reflected
yet.

- The budget for five years of SRWDB amounts to 293 million.

- The implementation period of borehole system is too long. It is about four months from the
experience of the bureau and implementation of a birka takes only six months.

- The O&M cost of water supply plans for woredas is too high.

The Team replied that it would discuss some of the comments with SRWDB at another

occasion to ask for more specific comments in written form and answered the other

comments as follows:

- The budget figure shown in the report (DF/R) is the data the Teamn obtained from SRWDB
as one year budget.

- The period of a borehole system implementation covers the preparation period of designing
and geophysical prospecting as well as tender in addition to drilling work. It also
considered the experience of the pilot project. Thus the Team regards one year as
reasonable.

- The project and O&M costs were calculated based on quantities and unit price and the unit
price is of Somali local price. Thus, the Team considers it to be reasonable. The detailed data
for calculation will be attached to the final report. It should be noted that the fuel cost to
operate generators accounts for as large portion of the O&M cost.

Ministry of Water and Energy (MoWE) commented that some figures and tables were too fine
to see and those should be enlarged. The Team replied it would do so.

MoWE asked the Team to provide the shape files to the Ministry. The Team replied i

do so.

and water quality, evaluation of Amba Aradam sandstone aquifer). The Te

'*"\»;.,conmder their comments in the final report.
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expensive. If the price is set at 20 Birr, the result will be different.

MoWE suggested that the member list and photos be moved to the appendix. The Team

replied that it would consider the idea.

MoWE commented that basic data for cost estitmation was not shown in the F/$ report. The

Team replied that it would attach the data sheets used for cost estimation to the final report.

MoWE commented that 1500 Birr per month as ability to pay is too high. The Team replied
that it should have been 1500 Birr per year and that it would be equivalent to about 120 Birr

per month, which was not too expensive.

MoWE suggested that introduction of progressive tariff system might be possible. SRWDB
commented that flat rate worked better from its experience. The Team replied that it would
consult with SRWDB on this issue.

MoWE suggested that changing conditions of the project was worth consideration to find
ways to make the project more feasible. The Team replied that the most of the O&M cost was
explained by fuel cost and that it would try to see how much reduction in Q&M cost could be

achieved if the commercial power supply was used in the F/S report.

JICA commented that current legend notation of “Q series” in the geological map should be
reconsidered and suggested an option. MoWE said that it would not agree to the option. The
Team mentioned that the Q series layers do not have enough thickness in the area and that it

would reconsider the expression in consideration of the suggested options.

2) Other issues
The Team suggested two issues for discussion.

1. Utilization of proposed water supply plans

MoWE gave its opinions about the issue as follows: the proposed water supply pl%glsiﬁiould
be shared with each of the woredas concerned so that they can move on & reahzeq.ﬂ%ﬂe( g’lqans,

on its own. SRWDB should provide assistance in sharing the information\and the re Orts |
Japan Ifiternationa
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involvement of the Water Resources Study and Management core process of SRWDB
mentioned that collection and utilization of various data at the regional level as well as the

federal level was important. The other parties agreed to this idea.

The Team mentioned that it would consider supplying the maps to GSE, MoWE, SRWDB,
MoWE commented that it would like to have 30 copies and also the water point data so it

would integrate the data into its database.

3) Future schedule

The Team asked the participants to send any additional comments by E-mail to the Team
leader by 25 July 2013.

s

\‘A dchs Aba by the middle of September 2013 from Japan.

\Eili;op,a /
{E@ S LY &

s

i}é‘{({f‘ pLid .

/
Japan International /
Cooperation Agent "/




M/M-3 3

Appendix
ATTENDANCE LIST
ETHIOPIAN SIDE
Ministry of Water and Energy (MoWE)
Dr. Markos Wijore Director, Water Sector Support and CB Directorate
Mr. Tesfaye Tadese Director, Groundwater Study Development &
Management Directorate
Somali Region Water Resources Development Bureau (SRWDB)
Mr. Abdirashid Mohamed Bureau Deputy Head
Mr. Ali Mohamed Water Resources Study & Management CP
Owner
Mr. Mohamed A Bihi Water supply scheme management CP Owner

Administration for Refugee and Returnee Affairs (ARRA)
Mr. Dawit Huddis Environmental officer

Bureau of Finance and Economic Development (BoFED)
Mr. Abdulahi Weirah Karie Officer
Mr. Abdurahman Shek Hassan Officer

Kabribeyah Town Water Supply Utility Office
Mr. Abdifetah Beshir - Manager

Godey Town Water Supply Utility Office
Mr. Mohamed Isak Manager

Ministry of Finance and Economic Development (MoFED)

Mr. Meseret Abebe Expert on Asia ODA program, Bildteral Coo’p‘eratmn)
Directorate
Heafa

United Nations High Commissioner for Refugees (UNHCR)
Program associate

Japan Internationa!
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JAPANESE SIDE
JICA Ethiopia Office
Dr. Yuji Maruo

Mzr. Jun Moriguchi
Mr. Yukiyasu Sumi

JICA Study Team

Mr. Toshiyuki Matsumoto
Mr. Naoki Yasuda

Mr. Kenichi Ishii

Mr. Shigeki Kihara

Mr., Yosuke Yamamoto
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Senior Advisor
Assistant Director

Project Formulation Advisor (Water Sector)

Team Leader of Study Team
Sub-Leader/O&M and Management
Water Supply Planning1/Facilities Design
Hydrogeology/Water quality

Coordinator
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KOKUSAI KOGYO CO., LTD.

Overseas Operations Department;
2 Rokubancho, Chiyoda-ku, Tokyo 102-0075, Japan
TEL:**81-3-6361-2452 FAX:**81-3-3237-5477

The Study on Jarar Valley and Shebele Sub-basin Water Supply Development Plan, and
Emergency Water Supply in The Federal Democratic Republic of Ethiopia

Date: 9 July 2013
Ref No.35/TM/13

Re: Note of Confirmation on the Supply and Management of the Equipment and
Facilities for the Pilot Project in Kabribeyah Town

The two parties named at the bottom of this document mutually confirmed the following:

The equipment and facilities installed by JICA in Jarar Valley water supply system within the
headed study have been supplied to Somali Regional Water Bureau (SRWDB) and all the
equipment and facilities except for the public water taps in Kabribeyah Town will be managed
and maintained by UNHCR IJijiga sub-office that is currently in charge of management of the
system. The installed equipment and facilities are listed below:

Equipment

Three (3) surface pumps to be installed at the pumping station and booster pump station
Two (2) submersible pumps to be installed in JICA well No-1 and No-2
Two (2) generators to be installed at JICA well No-1 and No-2

Facilities

Five (5) public taps with a water tank and a cattle trough

Two (2) borehole wells

Two (2) generator houses for each well

Ore (1) conveyance pipeline system connecting the two borehole wells to the existing system
Two (2) public taps the near the two borehole wells

The detailed information of the items above is attached to this document (see attached sheet 1,
2, and 3).

o
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?jce and Booster Pumps

e

Attached sheet 1

iy
%

N Specifications Qt’y Remark
.EQEEment . Brand and Model Head | Discharge Power
= (m) (m3/hr) (kW) - Green painted, q
. - Equipped with control panel an
Rovatti pomp 75 T5KW connecting cable
Surface Pump ME100K8&80-90/4A-TB 223 ’ 3 SN: 00710019004
at 214m 100HP SN: 0000040009
Type: Y2-2805-2 SN: 7004682
Equipment 2. Submersible Pumps
Specifications Qt'y Remark
Eaui " Brand dM. del SN: 650161751
quipmen rand and Modae. Discharge Max sand .
(m3/hr) content SN: 650161752
5 SN: 50248929/0001 (control panel)
Submersible | WILO 3-13L/sec 50g/m’ 5 | SN:50248928/0001 (control panel)
Pump TWI 6.18-20-B-5D-R at 143m
Equipment 3. Generators for Submersible Pumps
Specifications Qt'y Remark
- black painted, Perkins engine
Brand and Model DK51278¥U336511W
Type Power (kW) DK51278*U335476W
PRAMAC 3 phase, diesel SN: PEE2525064
Model: GSW45 ’_ 34.4kW 2 | SN:PEE2524732
engine
Type: SU 450 TPAWO02

T-A



Attached sheet 2

ater supply points
Specifications Qt'y Remark
C t - - A
omponents szt?nn)smn Material Location
-Tap stand for human use with 6 | 1.5 (1) x 2 (W) 1.998917N, 287258 E
taps with concrete apron and | x 1.8(L) Reinforced 2. 1007263 N, 299597 E
drain ditch culorce
- concrete 3. 1007082 N, 300444 E
~Elevated plastic water tank (10m®) and blacks | 5 |4 1006601 N, 298715E
14 (H) x 24 )
-Animal trough (W) X IOG(L) Tank: FRP 5. 1006616 N, 299766 E
* No-5 only has the tap stand
Facility 2. Borehole wells
Specifications Qt’y Remark
Facility Components B
Depth Diameter .
Location
Borehole deep well with iron screen Nol : 1000179 N. 281113 E
Borehole well and casing pipes, and GI riser pipe, 200 m 8 inch 2 No?2 : 1000002 N. 280742 E
associated valves
ﬂFZj@%{E\y 3. Generator house
Specifications Qt'y Remark
Component Dimension Material
(m) atena Location
A block walled housing for|34 (H) x 3.8 Eali‘l)l‘t:‘lc;:rig(dl Located beside the wells
atorhouse | generator with ventilation holes | (W)X74 (L) | concreteand | 2 | Nol:1000179N, 281113 E,
e L corrugated No2 : 1000002 N, 280742 E
with tin roof metal sheet

T-A
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Faci ity 4, Gbdiiveyance pipeline system

Attached sheet 3

W Specifications Qt'y Remark
Facility Component Diameter Length Material Conveyance pipeline connects the 2 JICA
wells and existing conveyance pipeline.
L Conveyance pipe | 75 mm 060 m uPVC Distribution pipelines connect the public
Pipeline system | Conveyance pipe 2 150 mm 2500 m uPVC 1 set | water taps with the existing pipeline
Distribution pipes 50—75mm | 2088m | GIL uPVC system. Includes valve boxes.
Facility 5. Additional water points near the JICA wells
Specifications Qt'y Remark
Facilit Component ; ;
y P Dimension Material
(m) |
_ Public water stand with 4 Reinforced Location _
Pul?hc water taps with apron and drain 4(W)x 1.4 (H) ¢ 5 set 30m from the well at each site
v poi ditch (similar to standard ’ concrete s€
PP YR | of SRWDB). x1.2(L)

T-A
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