a Rap
SN ey

- 4 Estimation of Groundwater Rechargs in |
in & Semi-arid Region in Central Tanzan
A * ture Balance and Chloride Mass Bala

a Yy Y 4 vya Ya & |

&\ < -2 RNN&t E2E2» adaXg2 A2 OOICOEA VAD A 4<ONVaEn 00 O30 o1 e&Wd O EO24
"0 é n2 06 ABNDENAR <D (O |\ 2XTdi< \ 2X~<fiZe}eef

"0E: 00 0@dvely O DVOND & &¥\  2R02 -0Md 26 < 0
A aMeX E Ad&X 2 N -20c 04 v 10 EGEAD < 4i/200
Owod B2 NEXK-PEED 6 <D 26 2 2BFOONB2 <6 < O 4A00
IR aX2 NoOOr BEO e A®ndD &NAR <6 E 4<GAD 4 A& 2-- &N
oG 2 N 8 LB 2 E AB&X AOCGE 2 N 4GE
-20< Q4 4f < A0 UG 0ER VOO &2 <A0lN 2 E e® 2 N ol okf
- <0 OmEsd 722 N Ov <k 682 6 LD 4v@O2 4 N&- 2XxN
NAOG &6 <i0 6 A0 Rexd OMEsD £; LD O < 64GAD 47 -0 <0
EA4 Oz NE 4A< EX&D 4V0-20< eiO0OuG 02 N E@d
-0 Ao 4ATAD 42 N E -- A &ENE04<ANO 4 &
2 NEOX RE << é— Ad<e Noe UG OEn - 404 & &¥\ 4|a"
B Nae<t VOO R#- 2 XN 2<Ad0AD <€« Ad- 44 VO 40N &
ANE 345 46 0<A04CE N A" B2 Nae < 0UG0ER - 4<0 OMESD
& &\ <2<V24 A0ON |\ 20Ef eeZe}eef 4-20< & <O 0UC OER
v 72 -2 O RtEA446 V24 AON Vi iO-0M0 EO é4060¥ ON
2 &Ee 47A@A -0 0-0 8146 2 472 NA aaX-0 &4 U6 <O
SO ED e LD O < @B 42 NAOA asnasx - ouad <24v 0O 24
P AL 42 Cn NOME\ o a4 2 N4DB0e U O< &3 42 0
o AMEX 20N &« 0Oz 0| 0OMND < e<ide A G ERC4z
4<ANO <47 2 N 2N 8 &t <aD 4<& 24 VO 24 5 BN 42 & NomM
2 NN <10-2 O NeEA44s 42 N AOOMEsS £<AO« UG 0ER ¥ GO
24 EQD -20< é<iO2BRNO &-08 & +« é040-24<é AOXCM
2 Nf24E <6 AN< EOAONe0 OV 6 10 A 8\ 2XE

&QYED O ED+ VB2 + 1%« G+ i« ®BB202 NE W> C=ZfOWD?2 Nc2iz wa2> 2 2/2E7"0MD / O >



62+ 1 | 22> @60+ > 320100 >00¥ 20

2r e N2 N & Gex 200 €10 E243 &0
AA 2 aba N2 N G & 2 BaBsy
AX2002 4 E 40X 6 <0002 <Rk 2 80GEA <A

8 ouox2 NAOO CexafE< 046 A< O AMXNGON

A X 2 N 280E< V2D 01 AOEOME & CoeX &
MO 60 vz<n 2 280 O< EA< 24 @0

260FEA<A® -0 NAEG 7-0 EOM6 62 N 20 Ob &£
v Nat GONER ée Kzé NNz N
00 OV2EDD Gkx24Vv0 24vz o AED-0 5B £
"0 er-AE 00 N4 4AER 24 - -A2<6 &0 Vi
-0 e00Mad AOE2 626 2 Né B2 920 7 En? é6é
@XM 2 NE 4A D i2Es4 2006 B0 46 é - 004A00
2 03NX 6 60N 2<A? 004 ACECHE
. B2 X.ee 00 -0O-02E 2EEO0M< #&0N0B dé
V2<D%¥ Ac2e}~¥E£E60 2E 2EEOM< O QkX© }eé
eidn02006 @R +°R Ze}~¥2 N EA<.5 00
N <fA2UD4ACEA0D2EEDM4< @ N° cZe}~dE
240N - -A2<6 00 N2 N e-NAE?2 52D
2 Nomo & ab é4<e NeoNdzaat i<t 2<ON fi2<EX e}, }
6 B2 O0®X NO 2 NVd 8E040 EX .} ez V2D
NO 2 NVo 6 E0G40EX,, 672 Né NNO 2 NEXf}é £
A 0 2E @ &2 <D EE0M B E &<
EA<OUA < fé &;"| A0DBEOV2<D4A-- X2 N
&0 ‘<’ 20 G2EEOME NG oapeo 4 é.oeN
- O 6E OO0 Coex4lEARX a0 <O ANEX
V2D Bz Oedw 2 N 4400 & Ebd Nafmax 2 N
CE 240 400UED VEfi 6 B0 46 & X e O CE &

[}

E4E i AR &«i0-& {24 20 6 - 02 <
NOD - O <é264 UD<i0-24<xy NOERNDM 6 <D 4
800ONAES 6 - UIDX2 NOW2 N ed Uk O 46 BE24a

4 B8 400uEMze No 408A0X2 N 2 A0 20046
2 0E BED 4280 4 0E A O 4D 2N} £
86 -0- OBAD <x0d AdDe N4A-- 0Eciidé N

0 4CEADEX 3 28 X 6 ON< V2<DACEAORXE < 2<<i®
AD e4 2 42 024 V0O 24 2080 42 O 260FA AR

440 4£E 2NK66 72-0 - D 4< el 2 280 O <2 N
Catrdd < MO é 6 6N v2<o ot ACEM 6 <0
280 EA <A004CE< 08 <0 - 2ECE&<iD - & f242EA (B <
00 OV2ED O Goex 0 ACEM 2 N fiz4 i0- O B <
60 r<O UD f13}} Gs2ved A ¥+ & OCE0E
- vl axNo OCE0ErVve K24 202 Ned fidn 2
4 NEXE 42 O¥A< @86 -B4®-&N; " | é0 Vi LD
<i0- 00 A4 RCERNGENO 2 Né 0O8E0EsRX 24 EQD

Q-]&o}oozn(:v.\&o

K& @iz] &YC6 /12 2B

AOE A OX & O o B & O Qoex 4n 0edn 2
470NNG & 24 & 40086 Ot < 400UD2 - -A2D

-0-0602 N O eé0Vvoe OCEOESRX
#eéeolR4a<< 80 V EX2--0 W 2<0X€} é
2 QK2 80Ve ead- 0dwaA0d 2 AR
2 OE 1-0- 02 NG 440 4 0O
WA PEGE K4 6 -2BE4 200 2 00NX 288RLP<D &
4 0eMd V2<D4A-- X2 N2@EO 2 NE <04 O

4 NoX 8 B0 46 8£" Ot 608&<i6 -840 QEX- O B 7
N 2
é

00
N <fi2

8
&
8
o A

b PER2 e o6 2 N adaly260:A<A® 2 N afd< E
-PEENZ A 4M42B2ED & 00Xz 2 ENGEEZ <6 é
vz 2 NNeo280 evB2 (M2 N 2 Xé60 4 é

O GeX -0 NAES B A40 6000 i A40 624 O o146 4
fiz< E OEAD < Eb 20 Enz e&E WwOVa»
Ed Nautoaax & 10 <0 ONEX 2 NA4OER?2 etz No 0
0 6 O 4@2 D 6 E WD 2 2800A<AZE E
E <®4< 6<E 2AR CE 440 4 244000 V2D
ACEA0XG - 00D < 2<A® 12 20Nz 4AER 24é N4 2 N
2 MANAH°0-0O<-0- 0 <ifDo -2B4+2 N
o0 & 4 e 285<508é6 & N 40EABX VAO
fcouN<4 @6f N0 ¥2<0: N & QBX %¥:8&+] Owa
E EO<#6 - 0 << 2NNOM AOGMADEX é EA4D &

vz d MO é0 E -Obeée -A0 407 25 6 é
45 A2 OMX2<2 3-0W O< é 0w AED A4
Gatdd Bz 00BED O X -0NAE® 2 2 N & N
ACEAOBXE A VA2 adADL 4AER 24 O E ACDD EO @
2 0- &-2 42 N4@Gad 002N < vz
N2 NO Goex4ale< 04 f24ECE 02 2 0EA2 O &0
NOWD -86EA 01 60&A6-8 6 -20<¢EA202 N
< @O EAOM 6 eOCr £ «<Ad 2E @
E o626 723 8A02 NE 2E <6 2 & 40<
B 48 @2 <X2&F<n0 0 BEx2 N GalEad O
é- &2 N 2X24 -000<2--0-30 (G4a08
& Edbe< OfrcnimodAadn4s0 eDNO 2 Néeo

ot M

E oNo2<ON - &X 2 N B & o<W b 4
fO e® 6 <GBP<N -2 o5& Vo EO CEOMROX <

Or a2 N0 &7 &N 24X Goeadz 2 N O 4000
AMRG2EONAD - O <
<AO @2 O 00 e&WO O EDe 0¥ 2D\ 2 280 O <

MYV 0066 < EAGN 40 & ER-2B8X 2 N < -2X 2
Bext0o 06 400 <0 6 & -20< 4G 2 &6 X
- 2X0ME

|2é@~

Effe & -




00 EfsNoO 6 &<id - &
= £ A< ©
A <X &o
O<HAOE A OX A4 é
G0E2440 4EA<2 4
0-0 6  e2&dV2D4A-- X
£ 329 0 4N 4E
E <idt 00820\ &<fi6 - & & 46 2
V2X &
EnoNod <Al AA 2

< X

0é
EA4

2 N

&

A0 82 @ eme Ope
oEfi<d < A iz

NAER <6 72 NN@ GXE« nat a2 4000 A4

BEA0 60 E ED z ead iz< -
¥ fA 00 264 a0 25

0

BAO e

e X ® 4 =N 6 &6 4 > «B%
SEANB e EA Or 2 NRN@ooR& RNailrace
& Ef X30z2 idN é45n EAoNoO 6

NOUD -6 EA OU E <PE<V

002N N4 60O 4503 4  B4AGE
& N4 6

\ 00 92 o} -OED<
Ensfod EO v <0 280
2 OEARED < A 28
52RO 202 &6 7 O-

6 -~
V2

0 -

200
0oz

ofaxed &

420000 O53 X2 & ECNEX2 2E @

2NG 2D a2 @ESEENE
<« OO edw4s 4EA

260D O 201G

X OON &0 R 4080082 e AR E O

2PREQ A ED 2z 2 N

-0 <G

< 6042 NV24i5 e @eBaEn Vad V2D

2 N4z2-£.a0O R4 E Red 4 200
O ¢ e 0ed4< EO2EO< 2 280
0D O 4<0M<6 6 4En 2 N <
E 6AD0 €i0D ONAR<6 £ ¥ fA &
fEA 4 & 2NRNoOMCN 6 f*; f é0
¥2 i f2 &6 2 NoEANN 24 2
20 6 f"; e« e0 &NARD 7

fi@h @io e Ki00 O & <0 ANAR
405< 0 < 6 400 <0 -0 WS

B

é 2<

Ga<B4EyY fAD fER  400UECE

<AO <D 4 1A a2 2 N % 0 2
2C fE£ 2 N f& O<6
A N2 NBé <2< OO Kb & ¥

Y20
0
fA

xowed <0A Adtn N OO <
‘A MG N4O<d e4°CrEAER 47

Q-]&o}oozn(:v.\&o

&Y &6X 2 =1 + 00N

A 00 @oad+ & -20< & €id
-0 800446 a Vo0 A

QD - O<; 249" 4< 0

fri 4 208C fRE 4 G2 X
2NN 10 GO\4 e e4 2 N
A GrEO 6 NaNA? 4£ ¥ fA 6
fEA 4 & Ow a&xX 2KNNoGudN
A ND <2086< «2EEX O <6 66&
0 %0 - 0B & 4B 4 Vo
2EEOM4 < B4k NS 6é V2D
456 040N B24E # 3D 2 N
B24E n2 N V24idé @Esant
fEf Ve & 3D 2 N
ixed O 6 a3t 200 0 &<
404 <V2004 6 -0 be AG <Az
ANAR B AE &z2 N &0 R
_2(5:)@
4-20< &4 0 04 < 2NN <At
fidh X - 0045 & 29 2
NOWO - O< Enz2 0ed 2 N <0
"4z A0\ 6 a<OX & &NAR <D
@ V 0oée <V
0 BE0(r46 & 4R V2D 4A-- X
E Ured 24 2 40 & 0v2N <
6 -0 WOANARSG /A &X< N&
V& A0 coE "~ |2 NO &2 KN
6E0340 10 Wr EOCO G4 &
¥ 2 fA 4A00UEIE

o~
R
&

Effe & -

<AD\ & 6 E 2E @6 V&

&¥\ 888N 40/ v2D
4A-- X -0 OB< 6 e}e} <
NO X 472 Vv &0 A Nv2<d

4 AOEO! iz<E AN EONos &N 6

2 G 2 X <V2XEX
2 4 U e <0 =

E A ¥iad 452V
60 A N2 & < 2U62EOD
2 2 V2D 4 ACEDL 200
NO <Nz NoE O NORE«

it O N i au< - 240 e €10
-0 Ok V24 ANEEUMA X
E - ONeo€y}} 468 40

4ANX V24 E NAECNEX & O°t+

|0 U @ NNat B2 R2
o aax 2 N 00 iz .}
OWhda &@ A0 vz 40 OF
<O @iz O <0 e&WO O ED
e0¥2qn\ 2 260 O< & N\&t
BE2E2 o alodeX 24 2 28N
2 N GEED <X E 062N
ANEEOMA 6 - O O < é

<0 &< - {24y 2 N 4AE <N
ROeslN 00 o< 2 N <0
244 BN RR2B240< 60\ &
€ 08A0<I006 - O O <26 £

| 280



&\ f 4N 2 -0EA0D O< «*606é €0 &4 &¥\ E <CENVE 4A<| EVE 2 -0020

-0 CE<4e@? N-20c e 0@DE 4CEAAD X4 E 4A<2 X & fiz< E NAEXN &¥\ ¢
@ \ 2X~f < eeZe}eef NGO RNO<-0EADD O <2ANBEVD @& 2 g 0
<iO @566 V24 E RNAECN 24 -20< & &¥\ &4 0 VAN E A2 EX @ 4 E NAEGE <®5o&

A ¥ 0 |2 2R 206X &M 2 EABE A0 -0 BEADD O < & & Nz 400Dz
-0BAD O< 66 Nz 4uEM 2 NV 04 2 K E <®E<2N 6a®r<d 2 N 2 280 O < <O NI e
E <®E<2N 6 a6 2 260 O < -0EOMOz 2 N 4 -0 G 2 280 O< 2 N

«AO 26 ECEQD e<id <556 Va< A5 €0 EA4D &1 002 <ON 2 E<ABAENE
-0 <24 VO 24 i0 E Q4 4@ V& B2 4%
8ANO6 Onz- d&dMz2 N-0 EONAODE i2<Vve O 4400
GO EX 2 N <@ 4200EX 6 <60 -0 EOM @
-0 BEAOO O < é& 2 N4aGUEME

Ec«2 Nj2B20 O>628 >0 Q0 é]2c2 2 N /o> 2
fEOE®; ] f¢

« -®4 & A0 r5oée 6EAND -0 EADD O < 24347

-0 EONAOY 2 N ; ANOO O 9B 2|\ # -0 EAOD O <
XEXe0; NzfOUENZY 0 4+2 NadAd 002N

< E <®E2N a6 2 NOCE o4 2 260 O <

N +2 N:+2 BOB2& & &%\

(MOCEoe? 4 s NONR 60 & vk 100M0 4@ i0"C gcaEO ¢ GO ¢
2 NA < 0660 26 0 2280 0< & 1 AC * N~ -ASD 2 fHO EOR 10 BADO O <
0& -0 URNA KD Gi0E 60 << ey T 210 DX N OGGST  FOIEE ANGC< 2 N

, 62 EO <& i &5 2 N &¥ \ 4
|0 EADD O<2 N:62 BEO® < -2 <0&abd
K X4 <?8 & 6£ | 26C€

[}
O

"O Er<E -OAEE & &<€i6-83 €0 A0

&%\ £

Q] & *s}eezocVe\ &+ Effe & o




vod 4é&0 2 O\ 2

E2 N «0-&2 aoxuvz<n 42 Vv 2 & 6 a2
E O0FAD 4@ &2 <X < E 2N é B
E A& «A0I0 CE 40 400D °&f4+
E <OEAD 42002 @ N< «] ;42 NRO 40
2 . AFADE OFEADG < AA 2 X6 <0 4 e«d
& Naxa<d 42 NES 2<O0BA2<6 4EAA 2 2 BB

2 aaNO E6 2 NodUM 200 Enz é6é 6 2 N
aivz< 412 VvV 2 U8CE 440 42 N 244 B8N
E6 NAUOMaX2 B0 44 <ide ECE

e Ne4 \ 2 Ve 2 & 2 |A" B NRD 2< &¥\
4CE3 066 6 2 IME SE XD \2 280 O <«
A Noe fE2 N \ fE RGO 6 <0 &N é
oty 2 N ¥2<0 B AEM 2 N fA-- X
\ 2 280 O < nat OOUGO0ER V 04 é EM 2 AR

o AED CE &47 40426 2EBBX 4ED EF AA 2 7
2000 E e NOG 67 2 NE-0 C
E 40006 2 N CE & - & adad
CE e 0O B -00M6 & auAL 6
eORNee}€}2 N 032 « 6 &0Ree}feE

= ]

A# <O | A" OAC0ER - AEGR <SG 420 OEA A4X

8 &N & & & exzx 4B -4xER exz 2 N
- E&X V&b O Bo2ND & & 0 2N
NO 4N iV e \VER @) CE x40

2 260 O<2--0 2600 E AN EO 6 <8N 6 <
AS4aE<® - &N < ONEONO&z-0 O
4X ez 2 N Oz BEO 0 abai N e B
E A &aus0e®0 EO2 NCE ed2 04< <6 £

<O -06 20X 6 EA4 & fAet OOuCOER -0 OB & <
-0 <O ASNHES 620X2--02Ei04 < CE éd2
EDHEO2 N 2 280 O<2 N6 -0 2A® 2 N
4 B3 4D BN <8< 6 660 66 BR725 27
ok 2272 Née B2 CE 440 2 280 O <- &

B RHes0 2>

.ﬂj@@
\ 2 270

E 4<
40426 2E O NOD -
0 42 EGNd- AEERR <D
40 G ez o< @B &2 82 N advz
42V 2 2@ 4Ven a2 o 6 80N <} f€

X+ 2¢ | 0" &\ | 1&>E &E 6260

65
énet MG O0ER vV 04z« Reld 08U < - A<

NOUC O<é2406< -U-GAE: 0O
<i0% 666 OM< -2Xeé0

o; 2 ” £

$ P XON Q\ASIDY  CESIRIFKH\R HAR®J LFDD
\ALHQFH DG P DD HP HOADQG P SIRYH QDXMUCDOG
\RADOAHFHVIOM WDARQ LQ LQIRWP 1QJ GFD
QDARQDD UHI LRQDD DG J GEDCHRY WP
P DQDJ HP HQABRTALY

cWr z - &0, Nauboes 2N B 4ED <@

v Red2 N-0 N - rE<2 eAde EOE 06 2 N

anvz< 4z v 2 8CE 440 46 UD 2 EO2 N
2 UER-0-2 féfx24 -0 BH6AtDD <6 281
EVED E 40006 4EODED 2 N -RERR - &X
on 407-0 < <«06 <vrd e4EDOEOG <
- & 2 N eAdNDt 4P<BE -2 4 < E 400U

o< 002 NO 2z EO&f46 6 2 Naduive<D4iz VvV
2 o A0 G4<NOD -NE A 08 Vviiods -0 Wb é
B E A aus 00O ED < B0 &b
6 NaUD4eX 20804z &2 « 6 6O -} f€2 KN
e 5N 1260 4 60Re «}€}£K A -0 LN 2
03800 EO é 0 8A 0D 0uG0ER 2 NNAWD - O < é2
MR 2EQ & O/ 0z a0 é 2v200 O 2E A< €0

02 NULAXY é&f4 NN &@ <0 42 v
avz<o 2 & e0fA 2 VO E®e 2 R
2 27086 2722 Née B2 420 VAisd -0 KB &
EXNDCE<D  4F

5 AN < -280) fE

Q] & s} eeznc Vel &

Effe & °



&hd -8 2E4 403 6N vz
2 2 X484 2E02<Q'ﬁ42N 24 2
A< me EON< 40 N4 - U<
0O EO 2E k< 0dM 6 <D
EA ODE < 2(Nod4 <t
Eiz 0ed0; U O< e<id
NG "0 Br<t -OAEE &
&fid -8 f24 OREAAN <0
&Nd - @ ¥2n <«CEd éX
E4<GA0°8Y <Bd *}€° AE é
\ 6 #<(4e CBA2<D | £eT1€0} €+
vai <0 26 & -0WUbe
2 260 O<¢ EO -EEN
0N 0Bz E2-2E5X EABNG 67 2 N
<En X @ 480 6 <0 vz
4CE< 0E&¥ < E24- @M< EO?2 EO
OO OEDS E2-2E5X EASNG &
2 N <Ed eX <@ 480 6 <0
V2<D4CE< 08 &24< &F2 EXe}e, £
<O @5 e&¥ <«<E@< 0@o0
2 VaANO - ROHO - O<6
O V2D 40E< 0 A0 Aéf E2- 25X
EAGNG &2 0OUC OFfiZz 2 N 4<ANX & 0

<EA exX <@ 4807 403 o N
2Ee<oxz 2N E -OGOED

400N <2< -0 WD A0 40E< 04
Wr 6 -0 Ot E-2BRXE

c O eid 2 Rt é&¥ <Ed<
OB 2 N -0 O 4 O3 6 AN
2E < OX 400UEX EX aNO <6 &
40 82-4 & <A 6 4GAD 4
-brte B (O 'e =07}
EE NG & Xz i0 2E (®®< OX 24
ARNDe O 2 0286406 6
Vai A0 W 2 N a4b
& <E end 2 0 8l
2EREUON 46 EO 4 ucEai O <
G0 E  4<0AED &2 2E < OX
EAoNo &2 N-0 EADD O < é4
2E <X As O <

<0 403 6N 2E B<OX @&
OWEN < EO Gr-AN vai
& Epaan fiz< &x 0
6026 2 42 RONE O] fixddE -
ERiO &2 7E6 632 72< WE &d2 7

™ Or

R &

O

Q-]&o}ooiDCVo\&o

E 2106 COEY&0+ /2 ¥ 20D

N6 2B 208 4 <D &7
2 N 45 466 €0 @DOE2<D

Nou@E £

<AOA/ “4< OX 2E (B< Xz VAR

& 2.} T ez2k@ VvV
0&NXe 0 -0r<d 2626 £
¢ Gas <40 4B oN

2E @< OX V&N EA<d & ORed
eesz & «E 00 AN <0
o 000 esaWwOOEDEO
¥2 \ 2 280 O< ° &\ ¥
NN&t B2E2 o aldeX <
-0 LNO<GER a2 4A-- 0<é 00
OBt O< -0r<d6 7z 2 N
2 260 O< evzz 2B
2 N4 6 <4< & 2E < 0BUE

EE ONG & Xz &\ O <N
6< 2 E <@BEA 28000 O<
V& <0 &¥ <E : CEoA2OX , 7
ejeem < ARNGDR OE 4A< EX
4000 2_2EFX AONG Eé @&
VE < OXé 0V2<Dz

-5 0
4822 N 208 O16 6

6 ACN< -28014

1ZE 200X «B:2EE /210

Eff+ &



i

Enterprise Resource Planning

4-20< 8B40 4GAD 2 B-2EX EASNG 62 NN@ee §2<6 6 66 <UDz

&¥\ @4l< NO X2 & <000 Ot AGED| 2 6 6 °&s | 2440 £

&\ < 03 < RO X 0 440 Ve 0286 &
2A< 258 34 EAMOOM -0 EDM 2 N < 2UN <0 82-4 6 Om<d &
EAdd 142 N -0 BEOM 4AER 24 NO2X & 0 2 E<asaOIoNCE#S 2 67
A 4X EA0 6 CN 040200 <ORe<2 240 fi2<0Q ADD 2 A2 -0 EOMDMé 0
N2 2280 O<2 N6 OE 4A 66 2 N -2-C00 B240N 2EE A B 67
&2 B8 00 0662 N-0 EAWD O <-0 EQME
<O 206 eEM e<i0-0 O 2 280 O<E - O< é&| &<
8 <0 NAEOO EAd4<2 N Gad < xmez2 NOP A2 A T &40
< 400 80 AOCEEALS - O O <2<d ez -2 ON2EaBEn e<id
O <E«iD& | VB 24 O 40000 2 280 O< &2 2RNO &
2EABEUEY A0 NGO XA <i0&s | 440 & OWEEN < -0 ULNORe6X
2EEQMA < o} A- < o, E AMI42 NVE 2 VAOBE O 6 &
Ov A4 24 CEOMRPOXE <O 440 VB 28 X 2A< 20 &2 EX
-0BA0D O< 4&<E 2N -0-Gx 2280 O< AA 2 04 ACED
NOO - O <220 x22 N-0 G 2 280 O <

VCE E240NO - X3D- 02 V6 24 EDO-20< éi0& <0 0de &t AOED
|2 6é 0 2 N<iO-2<€0 V35 &dd2EE0M < 000r < 40&
40UEN A0 Aen 2 4680 60- 0 B2aON A0 2EEOM ODERD
- 02 Vo EO2EEOMON A4S 6 VEEEDO V442 No 0 EsONOUEM 2 Na
e ON< EO Esd&®d Nxz2 Nodw 4ale
<038 AFANE <R ED &<i0& | 440 V5 2 V MM < G4oX2Re-<
VEio 24 0<-CB N é<6 O <0668 4280 A0 & 10 4x4<0
2 N eerdA0E?2 6O 2 260 O <@ 0dEc EOAORNALD - O«<
42608 @200 0 & | 440 Vo EO 6 BN Vai <D & |
440 4 eA0A AMBXE -AD2-- @6 2 N4 &v200 4AER 24
\ &0 4 x¥ ONaWO 2 N| GE<00¥2 N&Ve EOG4XEM< G62ED
EXO - xGxvehi A<iO ONeé 04A-- & <AORNAWD - G

6 AON< -280,% | 260f

Q] & *}eszucVel &+ Effs &



.- ’ .
Y a a
YT Y a U Y a

B D20 4B 20406 o O < 6<2rj

B A<D 6 8029 2N A< om4 e
Nato 6E<6 EX-0 NaE4 6 N5 66 V2<D4A-- X é

D 82E2 V2OV 04252 -227¢82 Need O ée<d
006 A4 QA0 24 A0 QA0 2 e¥2<Di AG A

B |AEERD 4EF

&g 0OIG0ET & EAMdO €0 Qr A2 <6 é

o2 62 O e0 26 7z 0 0026 EGVED
V2D /A X -2 OO 2 N oz Oz O
80 29 722 N 0 <6 2B é 0 244 B8N
- OB A 406 NB 66 V2D 2 & A0
N&<OEAD 40 £ A0 4<ANX 2037 ; é2F2

vz 04 &% BN 6 \ A& 2x 40
400 e v O odE<0od 6 \2 5O "ams

2..0 W 20X~ 2v2Xx@& <OED < EAdd Q4
N0 8S2 -2 27FA0OER2- 62 EfX &« 82 NRE; 62F2

Va2 v 04 & <0 28 V2D OO< O< -2 <
AA-- X0 8 S2 -223S@rz2 N\ A A &6 2 5ENE

fAdf24/ 2 B2 DXNOD 8 NAOE EO »6 &
Oz 642 O« A\ 4+5 AON0B 66 V2D 4A-- X
NH<OEAD 4X4<0O AdD 6 40 8 A020< 2E (< OX
< edUEE 2NRBD 24000 2N A0- O B
A i 03t 4 244 EB<ON V& <0512 Oz O AdD é
¥ ON AG i c082 526 ¥ Ac+ 8ANOO 4 é0
N 6é Va2 N<iOe &N fet& U O<
|0 56 &0 EX® f& =42 NeON4E

66

TS5+ [ 22 >> [ 2ED
20Cc2> 6 @GBCO >N:6E022 (B
£ + NCo22 « X262
2G> 0>/ 2 %6 > 20NCEO>00
212 iG> 1 + > 002X
X2>(P 6 C2E b

<0 oMA<4 & Al 4<ANX 4 VAN
E BEO»d 4 & <052 Of2 O eANs b
V20 VOO vahis <id ofE O NN 6 &4 <0
- OB AG < 0 A4S e 0¥ Ac 5 NOW24167
6 Na=<p & B eODE&Eo# < AA 2 AR <A 6
A0 4<ANX 203 £ 240N <0 & N6 e4 éndo 4<Afxz

ilves O RN fiz< a0 a2 OGN eéo?2
E A A xme-08 éeow0dmz Oz O
2< G0 ; 822 V2D OO< O0< -2 <2 N &4
NA<OFEAD 4X4<0 £

EE ONB & < AtD4<aNe<id Vo Ad- < B2 2 EOAOA40
e B 00 < 6 -2 804 VoD -A<6é o<
E 40026 <O 66 62 8 i0éeo 2 é

2 Oz Efn02 4 4neen<ON - 2B € 00BA2<D 4
A0 < NaERzoed @ 6 Nad<03 7 v24<0v2<0
< O<-2 45< €iOV2<D4 AENE
&2 24 AAEEOMA XE - GAON A\ fE NG00 2<
&¥\ B e}e~ 0 ¥20 \2 280 O< V&
4 053 620 0 ¥2<QDfA-- X2 Nf2 <6 zAlD <Al
V24 <N24080 O <

&\ fb< NO XY

& D00 AN AED |2 86 & |+ 24O VO EO

-6 ONE XEX &%\ 4e&® 2 280 O <
& <id &0 é]2<a® 2 N A<D 2 fED BEY
8NA2<D 4<AND <47 6 4<0AE< 04z 2 N 2§ 2 2 [

8026 2 -20c MU BN <0 AN eidwo &
c O & fi0 eA0 4BE IO &8 & &¥\ &
c082 g2 2 2-2BX" QD - O <vidh O <84 A0
5-0 0206 e&-EEM 0D 472 N5 A
fiz< 28F< 082 626 2 EA2 80 2 N 6 -0W
082 9526 2 -0 2 ECEfAER E2-2E5X EABNG 62 KN
Na@ae 626 o63<dUMVe Ofiz BEO &¥\ < 2<%
54 U0 EX2NP B é 64 6 8P4<0AEA00 NOD - O <

< EDE -60<EEab: N G <220 &
WU ETZS  UD 2 N2N 6 60 AOAUEDE

| 280,

Q] & <}eezncVel &« Effe & »



AXEON4 20°- VOOONOGCED E 26A2<H
2-0 o1 & <CH

280 2 O, 32602 66:0

<O OO 8 Nd<oX &8 O e<id4@ &2 <E 4A 4 e XAy
EiO a2 472 NV2<E 42 oMA<2 20802 A< éVv2alvzo &
80 CrCRE" AB & IORXB & -0 EOMM 2<iO XD é A 82 €le e<id
NX4<Aet 00 26 A E A NV&hi A0E <« EO A 40&EQME

<AO V24Ov2<D NaEz0eCN @ 0 OO NXGB & & Nad<oX &
Efiz Oe6ée < OF<MIEE WD 2 OO< O< & N4 24 ii0

GeAD 4200E - Om<WE< &0 082 & 472 NoOR Ex(® << Ed
NCER N6 £ < Aéii O &<i6-& OO 6 NMd<OX E  <OEAD!
48 @R <X< 26 2 NOO - O<EXoONMEs e A DO - X O0<2 KN
eOQrte e ONfiz 6060 IOEA O & & <V& A< &4
Ouw O0< 6 -2B€f OoNmMod mWE Wb 2 AD<
OF< O<-2 A& |4+EA<200 < -2<d 2 < OO0 AN

GBAO <NaE2060 & G4

‘4

it A Y il i
BE N6 & < <0 &6 - &
EA0DD <Xz i 2
40ER 24 - 04ARBO 2 280 O < 2E &-00 20X <0< O <-0 EOM
f2<Vvo O 2 BEONOCEED EX éE6 ed2 00< O <«i06 Gaid EX
6E6 &2 O0< O<-0EOMNAD< 2E & -0 626 & -(Qrdeé
E R6d 2 2602 EO-0EOD 722 N 2 e & Ow b 200
2 & <N0ME e < O <i0GBAD <4< NeON4 4G<EX<iO&| 2
€iO#2 AdD < ON< RO - 2--0 - BOTER ed e 0 OO
V240/2 <D 08< O € Vo &N 4aRE /2D NO 4@ <N <iz< 0
AXEON OCEQ E 28A2<6 "OCK0 VWG °& "&c+ -0 EOM & 2

O < E 46A<Y

« OO0 E Nad<ox " QD -
03X & <08 Nag<odn 200244 EB<CN V& -0 EQ 4

) < < eXe 006 6266 NEemd <- A «EA VOAULD: b
- OB eqia<Ei eX< 2E O<40-0ED e<4iOONE06 NA4<OX

6 NOWO -6 EA0M 60 &id-8 n24 < EQD -6 6O\
AR 0 OEAND <é B2 E ED 002N < <0 O Goex Boxat
2 NE§ 2<0Ei2 eONO 2 N iOA40 e00 OV2EDOD Gex242 - VD
4 AOECE <ADBB O < 2NN <t -0EO 2 2 4 20- VAN
OCE0 E 26A26 & +2 N OG0 VBR<G °&c+-0 EOM n24 EXD

O ppNe O E2-2B66X< 00 WE i< 082 ERE %c #
2 NEAO &2 wWwed RO 2 N°c"#£ A A ° +2 NBNA c WO

2 N2 A cWNO°Bc +ex aVO 40N 242 NG NOé 0

& 2 N& "& ON OB O «4z004- CEAOXE

Q] & +}eezncVel & o

Effe & °

: NG WRed -

exeé 0 OO0V 24<0/2<D <0G < O <

<O oA <4 VOO O A2 <N E240K
<0 6 OrEs CE4 e -Grvé
22 O e 0®< OD< & N4

0 -00ED 260 & c"z<c 22 N
E 00 V£ «dd AxeoN & “&c

A0 owA<4s & <0 E Es N
4 CEQ 4E - X< 'B 2 N]\ o2 2 x4
E & <A0E - &0 RN&EeNes é
B2 & E < 62 4 < BOE
KeWNO 2 N vz<oE \ 00 Uz <o
-<B A -rte E K66 4 VOO
<N é 022 5 Nad<o3 V24<0v2 <D

GeaAd«4 2N 48 VAN OO O <
-0 2 BD6 0O We - AR 4f
N>z 0 -<b 2 V 0dé
E Koo 4 viD24 O»r AN A4S &
NDCE< 4 20 NADE 2 N 4/ VAN
E -2E000 v -0 0 2 EOVEA
E WD 2 OCEOERE

80 2 O; CEonO24480
| A" 2 Rae<<ry 20 fED EO? N
< CER 8X2<  &¥\

| 2¢0...



= Norwegian Agency for
I International Cooperation
1 ' l and Quality Enhancement
“ in Higher Education

@NTNU ' ,](||| e N,

Norwegian University ol
Yephibil peyte 2 Afr:'\ce\le of Excellence for Water smmm UNIVERSITY
Science and Technology nagement (ACEWM)

EN

VO ® NA e« NOe Bé A ce V24 4@ N
EGVAD 0] ovGee .« adax e fEODEO2 N
< CER 8X T <]+ #AA0OSV2 O] 0A 2/« aALURX
é fED EO 2 N « CEh EX °S] o fc& o AU &
aO e ] B8] #iA0] 04 \ 2 NO2 &F E4G6AD
e« eX 9\ H«x2 N 126 2 fEf é
&eo0me 2 2 ®E £ N&# BB
o AABX°® w2 NS2 -22E<D 26 2 « a04X
°SE #£

<O\ ce @& 4@ N e 0<ﬁ()5-66<2<5 é
Jce| o< |0&® O e}ee’e}ef 2 E 2E ®<D
AND]ce| oceo~fc &"CEO EQe}eef
VDo ] W ED}e2<iid] ov®d |20< Oo4iio
|loer é0; B2 BNO & -OPb Jce| ocx
6@ N 0 S]efcze]®& 2]\ H<Z&E <z
«722 NSE AND 2 -0 O <N % oA f A
3 EOGOEEAMADY 27 f2 326 22 NAXe®d O
° oY fA4£
«id |0 C& 26 4 < @&l 2 N 400 &40
OVGoosei EONN Gooe< OAs 4AND <4 VEh
A0 4U2 4064 OONN< EO2EQD-20<G02 <4
6 0 v 3o e X évznz2 N&# &%
E 4aNG00 & nOf" ; 4F

_S:o:z
@

University of Venda

R O

<O 28 2BABEn e<fi0-0 CE<B EAND  EB&X @&
erNA2<02 No 0A N Na2<O4<AND <47  EdaX é
BEAX 2 NO 0 428 &< OGP 0ER 2EaBaM 2 N
SAEER D 47-20<E62<0 6 40 62042 N2BNO &

N

056 64z Oz e & 22RO & 20034 2
2RNO & -AEERD 4 2 N -8 41 D
2B2NO E-0 6 4£ i o
<AGIO -0 G 2B VE EO 6 - O O <N
E 2E®6 V&A -20< N A addss 2 N ic
4@ 66 & <Ad 28000 O < ve e e
E -Or<6 06 005 2 N ONAR < EQVED <0

(]}

-20< G0ON A adadnz2 Nve 24 20 250 0
E -Cr<d £

Q.]&o}ooz

ac Ve \ & o

Jce| o< 4A-- 042B2RN0 &-20< 004G 42 N4ANO <
EosX EQVAD n@n ONAR <G 046AD 4 6
] ovzx2z N4OGEONRNOWD -6 6 E A <0UE
&%\ & 400b & 24 Fi0] 26 2 oG 2<0 &<d
Jce] *<-0 GE<0O 040 6é& NNgt E2E2 « AARXE

VZE 2< OX 2-2ExX AONG é Y

<0 &¥\ 24 082 5ON na@n” A W4 6 A0
a&N< A N2 0«04 4 RKHEOEN 6 0« +£<10
<G AMN 26 2 2 No<D 26 2 WD EX <
4 CEX i< -2 G4 2 N O O N4z o0 AN
2E R<OX 64<0A OAZE 4< 60 640A O 422 N
20mt< A N OCER i<
<0400 ez 2 2x2 OA Nat 2060X E240N
602 2 X2 B-2E58X OO e<iOE A oo AED
0O ADD O «4z2 N6<D 26 2 X2EBEO <N -0 EONAODS
2 N -0<E 4 60 -fix4a2z EfO a2z E6 &&= 7
208 472 N4 6 <Oi<d 6£« AO 24 6 0 040K @
2 2 %2 O MatAOE - OO-0 EANAODS - 0 LINGRE
2 8 VEA 2--0-080 ~A & MA® EGo ~A &X
O °~ O +-0 EXNAKMZ vAdh 200 MO 8 &0
fe RN c-Or6é |0 ECNAODE °fc|+ ROD - O<
Oud ¢ 602 fAdh 42 RRONV2<D/ A2 &X 2E < OXEK
#24 2 52 Ni2<Of- G 6 ONVE ®< 0XV6 EO
2 5026 2 X2EEOONGON 2E (< OXé 0<Ou<d &£
<AO U<d 2N -0E0 &8 02 2 X2 <N & 4D <@ 0
&0 @B 400uED V24 B2 EA2CN E240N A0 LB A4
@NN2 NPOBEOE 444”1 240 A6 O <- ADER2400 24
NG 0CEB <6  E 4< A6aEn 24 OCE0ERE 2 N v2w
i< 4A-- 12 E 4A 2EQ2 V24D 2 280 O < 2 N
2 - VA E 4<¢ <0 4p860<N 2E < OX 40A- V24
-0 - AN E4ON 80 O 2E < ox 00 ADO O «4 24
VO 24 4C@E 0QADO 0«4 é0 <0 RNad <
2E < 0dn- 2 ONEX&¥ <E
<O 2E ®<OXE&0 2B A b En ex
E <+ E&P40AEADD & -00200N Ad6é 42 RNeON
<D 5 ednz N< 44 <i2<?2 X 4<0AEA0ON BREG &
-080M6 2 o0& VvV ANG4X A NOM<e N2 N E0oX
A<DV 0 4<2<2004<6 A2<N6 AONIE 4056 @
it NEA O<€<«iigt NEA O< Ve 24 400D 24 2
@& O/ 02NV O06eNEA O<e0diOE« A & &0
846A0 < -0 EADD i0 &V 0 2 N 6 &r4<0AE<A0D

NOD - O<-0 < efid2E < OX
| 28601

Effe &




&\ 48 XN 2 \O0 ® NA é
e N2 Roé A cexVai A0 NNat
BB ¥2 0 fO/Gred A 05X
° ¥f 1+ < epd o6BEGiN
E 2E®s 2 N -0 <O 0% 2
4 CEB 626 2< e 8 V20
2 280 O< 2 N 400 60 <0

B-2EX & < RNOAD /A2 6X
*56e 2 N 2-- &N o0&z 2 N
E A X AQCERE

«<AO\ ce 208 4< CPHO GO/ AR BX &
Fazs 2 N 0G0 6 V<D

2 260 O<2 N E <0FAD < <0
29 2 (8 04 < EABN B-2E8X 2 N
40  vz<® o ACEDM
2 260 O <
¥feE de
NN&t B2E2 aXg V2D
N  40vired 4xa0
-rd 7 2 N
¥f A24EQO V 0o6é
A0 ®-AX &0 Vo e
80 V2D 4A-- X «hidt
-20< QM6 Vo AO- ¥ f 20 &4
6 24 EXE 2E DXV 006¢é V&
&\ 8 2034 énA 2 04 ACEO
NOWD - O ooz NGB éx
NOD - O« K Ve 24 Oz EO
N0 & E -Grd 2 N 42056 &
o ACEOS < V20(4 2 448 2EQ V2D
4A- - X203 < O < 840y Vv24<0v2 0z
2 N EAONG & <0 B2-2E5X & AA 2
o ACEM 2 N 6 &P 4<0AE<A0CE«AD 26

2034 e 280 O<A ND it \ co
8 EANOOOEY 2 NRAWD -

O< e

via i
@ 9

a

; vd Ul Ul @
i %]

Yi f

MEMORANDOM OF UNDERSTANDING (MOU)
Between

Africa Centre of Excellence for Water Management (ACEWM)
Addis Ababa University

&

Addis Ababa Water Sewerage Authority (AAWSA)
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Updates & UP COMING EVENTS

Public Seminar on Sustainable Water Management in the Nile basin Region
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