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PREFACE

The IGAD sub-region represents one of the marginal regions of the world in terms of rainfall
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million in 2010 and projected to reach 462 million in 2050 in an area of 5.2 million km?.
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and subsistence agriculture in a region where rainfall variability is high. The sub-region
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17 million. Dependable water availability is therefore vital to the development of the
region.
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to several socioeconomic challenges of water resource management.

Firstly, as the sub-region expects to advance economically and socially, the demand for
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sectors, agriculture will account for the bulk of the water and will therefore be the focal
point for adjustment of demand pressure.

Secondly, there are concerns as to whether the IGAD sub-region will have enough water
(2 Y'SSii (KS 122R aS0dzinie ySSRa 27 I- NI-LIRER FNi2éty3 Li2Ldtl-o2yh 12y3 GiiK 122R aS0die!
water security has also become a fundamental issue for human development in the sub-

region
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none of the Y'SY 65l 02dzylinSa KI-4 1-RSIjizI-iS lyF21Y I-e2y to manage their water resources
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Yet, four IGAD countries namely 9UIiNSI-T YSy&IH 5e62dza I'yR {2Y IHiI- are in the category of
those experiencing water scarcity i.e. with less than 1000 m? per person per year or less.

LyRSSR 68 (KS &SHI Hanp SOSy 9lKi2L- 1'yR 13lyRI- gKIOK IS LNSaSyie &k 1-RSIjuzl-iS
water will be water stressed (1000-2000 m3LISIE2yk&SHI) GKIES 5o02dal MiSIT YSyRIT
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for industrial development (2400 m?/day). This lack of water will severely constrain food
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uses.
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is known as “Mapping, Assessment and Management of Transboundary Water Resources
in the IGAD Sub-region Project&) 12&S0SIE GKSIS IS 3L1S0MU0 LN26tS Y & (K I-i 01t (KS ySSR 121
I-RSIjzI-iS 1y26SR3S 2F &dFI-0S IyR Ni2dzyR &1-0SH NSa20200550
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scarcity and other water related factors that impact socioeconomic development in the
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The regional process has highlighted the f2¢& 595t 27 &1-iSl use and hence of water security
OdNSytte SaaY ISR 14 1020l ¢/ 2F iKS lyyalte ISyS&l-ofS al-iSI ISa2d0Sa 14 1- 61-310
indicator of the overall lack of water infrastructure development to ensure water security
for the social and economy and environmental use. The IGAD sub-region is one of the most
vulnerable areas to climate variability and recurrent droughts.
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of the IGAD project study.
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EXECUTIVE SUMMARY
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access and exchange between the IGAD member countries.
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been made. Since the database cuts across all the sub-disciplines, the summary has been
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I-yR NSESAI1-y0S 114150 27 (KS RI-iI- gt 6S I-RRISAASR Iy (KS 4LISOIU0 &dzonRIa0NLIEYS 1-4a54aY Syl
reports.
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(Eighty three thousand and sixty four) water points have been input the regional DB.

Sl LII2ARSR &SIS 1jiiS KSiSIi23aSyS2dzar RIGSISyl F20Y 1Hid 1yR &SY Iya0d ¢KS dl-il-a2y
I RIiI- 38Y 1ya04 414 Yyl 1aSR JUSIHitel odzi 42Y'S aoff SEAal RdzS {2 101 2F 61-410 Y SI-yiy3
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A Aborehole at a given date provides a given yield.

A Aborehole can serve many users.

A Auser can be supplied by many boreholes.
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DEFINITIONS
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A Full independence between data and processing.
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A Data integrity and coherence
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Design approach: The database design process is generally subdivided in three stages: the
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wSfl-a2yl14 Y 2RStl Developed by the end of the 1970s to secure:

A Total independence between data and processing: sustainable and open systems.
A Data access through high-level nonprocedural languages.
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the database objects.
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management rules into force.
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the data coming from one or more tables.
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the coherence of the values of keys between the tables.
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18



1

INTRODUCTION
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and exchange between the IGAD member countries.
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of data that has been included.
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The component’s work was divided in three phases: phase 1, Phase 2 and Phase 3.
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data formats, ability of data to be presented on maps, data accessibility, and level of details
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refer to the same objects in the real word for each of the member countries. This was also
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import data or reformat data or else undertake fresh data capture on the new parameters
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be displayed on a map.
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and coordinate formats degree decimal. In the process of developing a regional database,
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DESIGNING, ESTABLISHING AND IMPLEMENTING
OF HARMONISED REGIONAL DB

L. APPROACH AND METHODOLOGY

A 5il-y2dd UKI-aSY 1y14eaia 27 TiyDa2ya 27 (KS &8aiS YT dzaSia IyR GKSIISIazSY Syt RII-
120Y & 1yR aSY 1-ya04

A Design phase: design of a data conceptual model/schema (DCM) and the best adapted
231yRal-a2y14 IyR (SOKyI0I 42fiz02y0

A wSIHial-e2y LIKI-AST KS (llyafl-e2y 2 5/a Iyi2 |- LIKeal0l{ Y2RSt RSLISYRIy3 2y (KS
Database Management System (DBMS) selected according to the previously chosen
(1SOKyI0I-£ &2fizo2y0

A LYUSY Sylil-e2y LKIAST LY LESY Sylil-e2y Iy iKS I1-R2UISR 213lyial-e2yl Sydli2yY Syl
IDSI 191E1-6ES RI-GI- Nl-yEFSI

2. ANALYSIS OF DATA PROVIDED BY IGAD MEMBER COUNTRIES
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Maps, pdf, access, etc.
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RI-I1 KERIZREY1-Y'I0 RI-iI RIAOKIMIES RI-GI- 1R NIyFIE R0 YRY hyRalil-o@S dyli yF200Y 1-a2y
o4 Yady3! K255 sl1-iSh Li2iyla oliK 022URly1-iSa SIS LRGSR ly IRY lyRaiil-odS dzyiia
downloaded from DIVA-GIS' .& iSTl-eyd gl-iSI L2yl I'yR IRY lyklll-e2y” 62dzyRIHIE
I-RY lyRadil-o2y dzyfid 720 SI-0K &1-iSH L2yl &1-4 OUSI-iSRe

2.2. Eritrea data

All Eritrea data was provided in map form, and were exported to excel before they put in
the Db. The summary of the data captured from Eritrea is as shown in Table 2.

2.3. Ethiopia data

Most of Ethiopia data provided was in Excel format, and that made is analysis easy. However,
L KgLkkg oIRIGITA@2I3KRIiIR2 Gy
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(iKS 13aiS 27 olizy3 022NJR)\yIu |yR RULIAOIIS SylinSa al-a aSii2da0 Wizal 61S 5uo2da!

I-RY hyRaiil-a0S dzyii SIS y2( RSUYSR &2 hi gl-a 203ty1-4SR lyiS3Nl-a2y 27 IRY hyklll-o0S RI-il-
from DIVA-GIS.

{2Y'S o151 L2lyid gKIOK KIS RS&0ILIadS RI-iI- 27 fiiK2t23101€ OKIHI-0iSIiaa0a KIS 6SSy”
captured in the DB (see Lithology table in the DB). The summary of the captured data is
a02Y"Y HINSR 1y ¢1-6£S ot

Hand dug well 936 Borehole 2707
Borehole 927 Spring 1079
Dam 134 asis212t231014 {il-e2y” 711
Rain Gauge 126 18RI2(23101€ a2yli2iy3 &lil-e2y 443
wigSI =145\ 78 Hydrometric 120
Spring 44 Hand dug well 85
asSiS22t231011 {il-e2y” 39 Rain Gauge 72
Pond 29 S RTSTIAV v Rifi 10
wigSli DI-z3ly3 &lil-e2y 20 Total 5227
1st classs 11
512V S0 GHiSI L2yt 5 TasLe 3. Summary of Ethiopia data captured
Reservoir 2
Total 2351
TABLE 2. Summary of Eritrea data Borehole 14196
2150 vazI-fiie 5312
2.4. Kenya data wigSI RIZOKHI3S {iil-e2y” 169
Hand dug well 107
Kenya water points collected were in Excel; Rajr,‘AGauge o 94
the summary is in Table 4. However, the ~ @Si52122301 {iFe2y 76
OKISy3S siiK (KS RIHI- gl-4 RaLii0l-ezy”  Hydrometric 23
2F IRSyaie yiyoSl &Si &2ai0s y1ys: Dbam 23
code, use, owner of the source, total P19 18
drilled depth (Tdepth) and total yields = ‘dis@lisiviliie 8
G143 RIGSISYE 455 ¢1-6fS po ¢Kia 02yUny SR 7ot 20026

(2 SEiSyt Kl iKS& &SIS RIGSISYE &l-iS
points. The unfortunate part of it is that
such duplicates only one of them had coordinates. Therefore, all of them were assigned
RIGSISY dzyMjizS IRSyaUSH IR &SIS IyLidzi ty (KS 5.0 Va2 I gl-iS0 Li2lyla ik 1-il-6fS
date were in put in the DB (see for example rainfall table in the DB, it includes daily rainfall
data).

TasLe 4. Summary of collected data for Kenya

2.5. Uganda data

uKS 1&&0zS 27 RazLIO0I- azyz ol zya 0221RIy1iS3 IyR YAéé)\yEl 0221RIyY1 uSé soff SEI&ISR 121l a2YS
points. The summary of the water point collected is shown in Table 6.
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ID Code

8 8 00 0 N N N oo o o1 oo B DWW OLODNDNNMNDNDE PP

el el e e e e N e o s o T S
© 0 ~N ~N oo U0 RN WWNNRRPR PR OOO

18

c
P
[
P
{0
c

MmN T oo U TUoo

T U O U O UuUo o o

T o o m

O 0O U U OO T TUTo UTo TUor

=

P

Source name
Katani
Karen
Huf
b3zy3
WK yeepy
Katani
Emali
{0148 124288
b3zy3
Hus 0628
Kilima Kiu
Kilima Kiu
Roysambu
H.T.P.3557
bSIHILai2{2 2oy
bél-
b3zy3
Kilima Kiu
Kilima Kiu
Roysambu
11-01-46Syh
Kilima Kiu
Roysambu
Kilima Kiu
Kima Estates
bI-1i201
Garbatula
Kilima Kiu
Kilima Kiu
Kima
Wajir
Kima
-2Y'l- b32y3
Kilima Kiu
{132y1-

Kima

Karen

Kilima Kiu Est.Ltd
Kima

Kima

b3zy3

Ulu

Kima

Kima

DY {iiy® YioHil-yA
Y60

LONGI
37

37
37

37

37

374815

37

a7

37

37

37

37

37

37

37

37
37

37
37

LAT
-1

2015

GRIDX
277461

277461
327620

301628
301626

307194

301626

303472

303472

299770

299763

299759

301621

299763

303475
303484

305346
307206

GRIDY
9854385

9854385
9764133

9799114
9800961

9797284

9800961

9802809

9802809

9799112

9806488

9810170

9806490

9806488

9799116
9789905

9786225
9784380

TasLe 5. 9EGSYH 27 RazLIfi0l-o2y 21 RI-I- ly YSyRl- 621SK2(S RI-il-

ALT
1768
0
0
0
0
1661
1219

1768

1768

1082

1524

1768

1768

1768

1768

1402

1646

1676

1432

1585
1524

1737
1585

USE

O O » » U v O VW » UOOU T O >»

>» » O v » » OO >» UO>» UO>» OO >» » 00 >» 0T >» U0 >» > U

TDEPTH
121
182
314
83
65
123
95
250
92.7
30.4
61
152
134
85
39.3
72
62
72
22
19
69
20
76
72
61.5
34.7
60
52
445
21.3
109
96.9
79
21.3
20
89.3
46.3
48
50
148
66
38
47

164

YIELD
1.08
0.45
0.68
0.95

0
5.28
16.2

9

0
11.7

1.8
3.24

4.53

0.78

2.2

0.66

0.6

6.75

1.08

0.05

1.53

0.12

9.36
10.8

1.8
0.05
7.56
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Site type bizY 63l 27 SyaaSa

Borehole 26844
Protected spring 15179
Shallow well 4669
Yard tap for public use 4020
Valley Tank 918
Kiosk 870
asis212t231014 {il-e2y” 455
Dam 405
Earth Dam 141
18RI2{23101 a2yii2iy3 &ll-e2y” 58
Rain Gauge 51
Fish Pond 42
t2ffiza2y LY LI00 2y ¢1-iS1 4201053 alli2ol2f238 25
wi@SI RIZOKMIS {{iI-e2y 23
WiGS 21480 wazI-fije 18
2SI vazI-fie 13
{I-tyrie {il-e2y” 13
vigt={1, . 12
[111S =iSN vzl 9
t2ffiza2y LY LI0G {I-Y Litty3 {1iSa 8
{54135 =212 5
tii2Ri0a2y &St 4
{Z1at 2
Natural lake 1
Rock Catcment 1
Hydrometric 1
w=2¢ Helyl 1
2)yRYI 1
Total poTy®

TaBLE 6. Summary of data collected from Uganda

2.6. Sudan data

Among the IGAD member countries, Sudan provided the least data for the common DB.
See Table 7 below. An excel table named

ISORIRE! @rliK2dzi IRSyaUSH 1yR (KS &SHI - 20
when the measurement was made was

v oAV

YSOSI LI2GIRSRY b2 I-RRIe2y 14 IHE-6ES iy Tasie 7. Summary of Sudan data
the reports provided.

3. INCONSISTENCIES AND SHORTCOMINGS

The gathered data come from diverse sources thus:
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A SHil-120Y 13 gSIS F?AuSNJ)\yEI NSIiBT 1KIE B1-4 KHIY 2y1aSR 68 02yBSliay3 It iKS RI-iI- lyli2
(iKS alli2a2D SEOSE IyR GKSUSIDSI Y LI2HGSR RISOG ty iKS allli2a2D 100584 2 YIS iKS
DB.

A ¢KS IyI20Y o2y tS0SE RIGSIA TiRY 2yS 02dyie (2 1-y20KSIT 1265851 (KS NSTH2y14
RI i']l ol aé ola Rérzéfzuéﬁe Ozyﬂ Ayo 2éan0dz|2y3 éLJI al ff‘éKiiKSYI-eOI-fté I-k330S3I-USR RIHil- GKIOK

A ¢KS 02tSOUSR RI-iI- gSIS y2i 146184 02 Y LI-e0tS @ik (KS 5. aildz00diST 1-yR MIS I-RezaiSR
I-0020RNy3t {SI0ly3 0SKiyR 42Y'S UStRE I-yR &Sii KI-0ty3 31-La Iy 1y2iK S UStRas

A Some water points did not have coordinates and others have wrong coordinates. This
SEOfizRSa KSY T2Y 6Slya L2gSR IyR Iy1484SRI aly0S (kS8 HIS y2i 3523NI-KI01R 3521
referenced.

A ¢KSIS SIS RaLIIOIiSE 68 0220RIVIISAY &SI L2yl &liK RIGSISYH OKIMI-0iSIEe0a
ARSyaUSIE yI-Y'Sioo ozl K A 0220RI1-0SET 1'yR &1-iSI LiRlyia SiiK al-Y'S 1RSyaUSH
odzil RIGSISYT &2d00S yI-Y'SI (201€ RUMESR RSLIGK Si0e 5aLifi0liSa SKIOK &SIS 2001248 GSIS
eliminated.

A 1EY 240 LD 15 Y'SY 65N 02dzy/iiSa dzaS RiGSUSyl 0221Ry1-0S a8aliS Yo

A nEK gl azyéNéSYIYaOéHZ USERYLIS éKIﬁ)\ééKlfiZé éSthy 3lyRE 12 | 621 SKEtSAy

of the regional DB.

4. ADDITIONAL INFORMATION COLLECTED DURING THE PROJECT

4.1. Transhoundary aquifer??

{IE {ll-yao2dyRIHE 1jdaSia 2000 iy LD15 Y'SY oSiae {2Y'S RSiI-ta 27 (KS&S IHjdziSig 1S 14
shown in Table 8.

¢KS aLl-o 1 SEISYT 27 (KSAS (i Iyéo2dzyRI & IFjdz¥Sia 1a I K24y Ciad IS Mo b2 RSHIMESR 11SASHIOK
KI-4 85l 0SSy R2y5 2y (K54S lil-yao2dyRIMIE I-jizitSia SEOSLIG 21l axSiid 1-1jdziSip

aSla Ijdzi¥SI“stretches from Yamicha through Habaswein to Liboiat the Kenya/Somaliborder.
¢KSUS KI9S oSSy I yarY oI 27 aldzRiSa 020S0y3 SI-&iSy Lai2t21 =140 1iyR DIHigal- Siadinoia
alynaiie 21 22114 21 YSyRI- tmpcod OHIISR 24zi I- KERIZ2IS2t23101€ 1-83S3aY Syl ¢KS NSLI2N
4(iI-0SR vX Li 14 0SHSESR (KI-0 oK (KS SEOSLIa2y 2 HISI4 ySIHI al-R2 DI-4Ki 1yR y2liKnSI-4i 27
11-61-46Sly! AN2ayRa1-iSH 27 322R ljdzIfii@ 01y'6S 20611-ySR 68 Rilittly3 1'ye K SIS {a263S1jdzSyf
aldzRISE KIS AYLN20SR dLizy (KIE 1-4a5aaY Syl IyR &K26y bl RIGSISy0Sa {SHTSy1 Sii I
(1977) described the hydrogeological components of an extensive range of development
> Ul-yao2ayRIME MjdFSi 27 (KS Z2UR JLRIIS Hndt 68 LDw!/ 1 mipntnaninnne {LISON SRie2y 121l IKS pik
220R =I-SN T2dzY'T Lyail-yodze

S 1po{/hl aly Ily3a {KHISR 1jiSi wSa2d0Sa ly” 1TUOI L1t {SISa 2y DiiRiyR&1-iSI b2o yI [{Iwa ¢
Africa, 2004.

“ DlizdzyR& (S 1Sa2421053 Iy YSyRI- 68 CISR Yo agly321 .6/0 adKl-y3gr /oho WazY 1L Lo ¢ DIGKI-ST lidzyS nnnmo
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Code bI-Y'S 27 11jdSH Sharing Countries Sharing basin 11jdzeSH (8LIS
AF35  FLILISI biES ol-dly Ethiopia and Sudan Nile 354700
AF36 113K +I58 11jiidl  5u02ie IyR 9iKi2LIl Danikil 163300
[PPSR Uganda, Kenya and i Fissured and
AF37  wiD IfSe TljdziFSh Sudan Turkana-Omo Limited 95430
Turkana-Omo,
AF38  h3lRSyliol 11ji#Sl  Ethiopiaand Somalia  Wol{KSostsr  Mtergranular - aga944
I-yR UaadzISR
Ogaden
1Cop alo 9f32y M jdzATs Kenya and Uganda Turkana-Omo Fissured 104500
& I . Turkana-Omo,  1y02yUySR YR
1 A B LPA . & kb
AF40 aSlia TjdAFsN Kenya and Somalia 0 H{KSOSHS (Y1 62y0ySR 65750

TasLE 8. {Y'Y Mg 2T D15 (ll-yao2dzryRIM IjdzitSi 69EGNI-0GSR Ti2Y LDw /1 Handio

project that covered the whole
of North Eastern Province and
Eastern Isiolo District. Part of
KS  L2eS0ii  1-0afieSd  gld
the drilling of exploratory
boreholes across much of the
allis C2IY l-e2y1 iKiza IHi2aly3
I- OfSHISH IyRiOl-e2y” 2F (KS
presence of portable water
within it.

In respect of the Modogashe
area, the report indicated
that saline water would be
encountered in the Modogashe-
{Smok2raSlia HISIT IyR {2 (KS
east of Habaswein: however,
the Habaswein area itself was
reported to be underlain by
I- WSaK SI14S0 HjoeSy  [Sais
(1985), evaluated the results of
borehole drilling undertaken in
the area and recommended that
a comprehensive geophysics

FIGURE 1: Major transboundary aquifers in IGAD sub-
region (Extracted from IGRAC, 2009

LR2IN-Y'Y'S {2 RSAYSIHIS (KS TSaK&1-iS1 aSlis 1jitSIE (K10 020SK2(Sa ly (KS TISaK &1-iSH
IMjdziFSU RUMESR y2i £53a iK1y mmn Y'S{ISa 6St2¢ AN2ayR (505t {KIHf2¢ 621SK2(54 1-RA-0SyAl
(2 (KS 96142 bali2 {2 SELI21 1€ IHjiasSia IyR iKIH vb2 0215K2t581 SIiKSN &KIt2¢ 2
deep, should be drilled along the Galana Gof east of Benane. Fresh water supplies can
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55¢St2LY Syl 21 YSyRl-omppmo RSUYSR It 1KS aSlia C2UY a2y ty (KS &2diK Sy LG 2F (KS
Lal2f2 SHEN00 1-a YX@SIE LI22UXT il-ay3 iKIHi ViKS a2dzik Sy LIMIG 27 (Kia HISI- 20513 y2 322R
chances for groundwater development as the groundwater is highly mineralised’. Lane
omtpppul Ry Kid KSaEl 1-gSY LGSR I- a8yiKSaa 27 It RI-I- 191E1-6tS 2y (1KS aSis jdiSiE IyR
oli2IRf& 02yUNY SR (KS UyRly3a 27 SHIfiSH 4ldzR1S& DS2t230(a T2Y 1KS =151 559St2L1Y Syl
Department have also been carrying out hydrogeological surveys and studies at various
t201-02ya GliKly (KS aSls jiSih ¢KSAS aidSea gSIS 02yRu0iSR 2y RSY IR ol-dia 21 14
need arise.

5. BASIC DEVELOPMENT OPTIONS

5.1. Organizational choices®

¢KS 2131yiT-e2y 0K210S 14 IR2UISR IyR Y 2RIUSR MY oh{{ Hnnott ¢2 02500 IyR Y 1y1-3S
[S0St MY wSAi2y1 RIHiI-01-4S GKIOK 13 Y Iy1-3SR RIHiI-61-4S 02Y Y2y (i2 iKS SyalS ISyl 115
IGAD sub-region.

[SOSE 1Y bl-a2y1€ RIHiI-01-4S GKIOK 1 Y IyI-ASR RIiI-01-8S 02Y Y2y (2 (KS SyalS bl-a2y”

[SOSE oY . 14y RIHiI-61-4S GKIOK & Y Iy1- 3SR RI-iI-01-4S 02Y Y 2y/(i2 (KS SyaliS ol-alys

90K £S0SE Kl-a SO0 lyF20Y I-e2y IyR Y 2US lyF2IY I-e2y /2Y Y 2ya T2ayR i (KS dzLLISK
level. Under this project, interest has been focused on all levels. It is for countries to delimit
the structures of regional and update it.

¢KS ISOKyI0I£ a2fdza2y NSIjazISR 68 I O2dzyiNe 1A (2 1-Rezal (KS .5 yl-o2y1+ aildz0ldziSa otSaSt
HU (2 YIS KS Y ildzt@ 1SEl-a2y1-€1 020500 ly02yalaiSy0iSa I-yR 1Y LN24S (KS 02Rty3 Iy LiEI-0S 121
adapt to the needs of regional DB, Figure 7.

.tz (K& OK210S NSIjaziSa (KS 10005 LMa0ilil-o2y 2F 02dzyie (S1-Y'a IyR Y 2US dll-yly3 1

Y L20i1-ylo ¢KIE it KSEL) IKSY 65 1S (2 (1115 (KSW 2y adLiLi2Ni {1414 2F 02S0ay3 ISHI-0fS
WI2IY a2y 121 (KS &840S YT Y yliSy1y0S IyR IRILil-e2y {2 adzomiS3i2yal ySSRa

5.2. Technical choice and computer tools

¢KS (1SOKyI0I a2fiza2y 121l 2LSIl-ey3 KS D15 lyF20Y a2y &aiSY a2Dg IS 1 1-R2LIISR 68
I-002dzyay3 121 (KS T2{t2&ly3 Li2lyiaY

A Availability in the seven countries’ public sector.

A LYLESY Sylil-e2y alY LifioNie 21 02yili2f 68 iKS LIi2eS0i y1-e2y1- (S1-Y &

A Formats and data exchange mode with the digital model.

A Current technological trends.

5 {B&ISY'S IMjdnTSuS Rez {I-KIMI- aSLIESylm2y14 . 148 RS R2yy/SSa Sii {LDT +2fi7Y'S UL 68 h{{I WizyS Hnnot
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It is highly important that the used tools are “easily accessible” to water resources
IFRY hyRaiil-o2ya 1SOKyION-ya y OKIMIES 27 (KS 5IHil-01-4S IyR yf200Y 1-e2y {24iSY0 {iy0S i0K
Y55 82Dg IS 1a y2i 11461-6S 1y (KS Liizofi0 aS0i21E 1i &2utR 6S gSIe RiY Odzeli 720 (KS LD 15
WY I-o2y &aiSY Y Iy1- 354 (2 2601y KS ISIjeSR SIjdllY Syl IyR 02yt 1ia dzaS 10 iKS
IFLILNRLIAI-S aY"So

ALY LESY Sylil-e2y @Y LI 1-yR 022t 27 lyF2IY l-e2y d84iSY Y I1yI-ASY Sy 226k 1S (g2
LINSUSIjizaliS 02yRie2ya gKIOK TI-OKEII-IS 1id Y IyaliSI-Yly3 ly (KS 02dzyiinSal dzyRSIFN2dzyR
water management tools.

For the project as well, it is highly important that this tool control is done over a long training
LISI2R {2 65 I-66S (2 Y205 2 iKS LlyySR ILLII0-e2ya

DIgSy” (KS 191461-6tS RIiI- KSiSI23SySiier SEKIdzaadS d2fiY'S IyR (KS ySSR 21 1ia 382n
NSTSISYOSR LIN20Saaty3s A 1 LII-0a0I-t& GSHE RIY Odzti (2 SyadS 1 Iy1-€eaia 68 Y 2RStialy3 IyR
IS&2lay3 2 Y Izl RII- Syilig Y SiK2Ra 2yt ¢KS lyF21Y l-o2y 3S21ISTSISYOSR LIi20Saaly3 &
a means to validate and process it.

For such reason, “1//9{{” was the right choice, and whose most recent version has
IyiSISaey3 TizyDa2y1Hi0Sa Ly 1ia Hann 0SIaI2y1 1//9{{ K- OKII-0iSIEa0a (K1 124 1i (2
manage databases whose volume is fairly important (up to 2G) in a network environment
and even intranet.

A wSLIfi0l-e2y allows for a central database update by regional databases. The data update
0@ (KS O2dzyilig iS1-Y& 13 YIRS &K (KS KSEL) 27 I- Y SOKI-yIEY GKIOK &8yO0KI2yA1Sa iKS 02y1Syf
of all databases and maintains data coherence.

A Concurrent data access y'I- YiztordzaSl Sygiizyy Syt

A 1y SyKIyOSR RIHil- aS0dzlidl-e2y @ik (KS Li2aaioiiie 2F OiSl-aya aSoSII€ F2ulia Slik
aSLIMIIS 1ziK2Mmal-o2ya 1yR 100538 WA G

A 918 Yidll-e2y Lizaalollie 2 2iKSI 5. af 40K 14 {v[k{9w+9w 08 Y'SIVa 2F I- AYLIS
Gafiie LI23N-Y'Y'S RSHASISR Sk iKS LNi2Rdz000

ACCESS was then chosen because the processing nature and the data volume managed
08 (KS (D15 LN2eSO00 R2 y20 ISIjdziS I Y20S 02Y LHOIISR 5. a{o 1//79{{ 1 I- 02YLI2ySyl 27
hCCL/9 Y Iy1-3SY Syt 88aiSY I-yR 11358 zaSR Iy IRY Iyaadil-o2ya

¢KS Y'SY oSN 02azyinSa iSI-Ya K0S aiY OISyl 02yt 27 i d2 2LS0-0S 1yR I-RY IyRais (KS
RI-I-01-8S 1 KI-4 3SySUIHiSRe ¢KS aStS0a2y 2F (KS 20KSI ID15 lyF21Y 192y Y IyI-ASY Syl
32Da IS 14 YIRS 2y7iKS &l-Y'S Jii2dzyRas

TizyOo2y1-l0SAILISITS00 02 Y Lil-aoifiie ahiK 1//79{{ IyRTI-NR ISySil-tdzaS yiKS & 1-iSUNSaRd1054
UStRY Ly’ I-RRia2yl 'w/DL{ 1 iKS fSI-Rly3 DI{ 42D IS Iy iKS &2UfR YR 13 02Y LI-006fS GliK
many other GIS data formats. Endowed with a strong development language, it allows for
iKS Slilay3 2F 0dzali2 Y 14SR dzafiie LN2IN-Y Y S& KIOK IS NSIjizSR 68 DL{ fiyanY HKSY I-a014
Y'2RSfA0 L 1 14807y SR K I 1KS a2D& IS 13 dzaSR hy (KS 1151 1S&2000Sa I-RY hyRlil-o2y y (KS
US 020zyinSa LHis0iLII-ay3 ly iKS LN2eS00
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5.3. Contents of the regarded information system

AAAAAAAAAA

IyR 02Y Lll-aolfiie ik 2uKS DL{ 42D ISt ¢KISS IW/DL{ RSa“[uzLJ I-LILIEION- azyéT 10711231

Hoalll yR 10¢22(02E SIS ¢aSR (2 R2 (K& @200 M0/1-iI23 1 (KS IHILEOl-e2y 21
vl VI-3ly3 &2dl 1o 1€ RI-iI- K2ERiy3al 21 Y 1-y1-3ly3 824z RIi1-61-4S RSEIFYAL I-yR 120 11SO21Rly3
IyR @1Sgly3 Y SiIRIiM 10all) & ¢aSR 120 HE Y I-LLy3 IyR SRisy3 1414 14 oSit 14 121
map-based analysis. ArcToolbox is used for data conversion and geoprocessing. Using these
(KUSS IHLBOIe2ya (23SIKSIE 824z 01y LISITUY" 1y8 DI{ (-1l &Y LS d2 I-RA1-yOSRI hyOfitzRly3
Y FIU3L R Y 1y1-3SY Syt 38230I-LIKIO 1y1-@aia RI-I- SRisyAL IyR 352L120Sady30

ArcMap allows you to work with all of your geographic data in maps, regardless of the
120Y i 20 £201- o2y 21 (KS dzyRSIitety3 RIHil0 210K N0al-L) 824 01y 1-8aSY ofS I Y'I-L 1jizi0 e

M2Y LISRSUYSR fI-SHar 20 82dz Oy IRR RI-I- Ti2Y 02¢S01-3541 aKI-ISUESE 3S2RIil-61-454
grids, TINs, images, and tables of coordinates.

¢KSUS IS 3SASII 9wl &2DG IS ILILIH0I-a2y4 iKI-i G217 ly 02yeiy0a2y éliK 1w/DL{ (2 LIN2ZIRS
tools for advanced data analysis and management, including the ARCGIS extensions, ArcSDE,
and ArcIMS.

{SQJS It2LJ92yIf'W/DL{SEuS3faA2yé NS 1G1-E1-0ES 21 Y 20S I R@IyOSRIyIfeaAaIyRQJAadzIfAII923[
of GIS data.
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threshold, and probability modeling.
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ArcIMS is an Internet mapping system that provides a framework for centrally building and
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print out.
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“Add data” in the ArcMap, and then then select a table of interest in the DB. See Figure 2
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