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GIS technique was applied to identify the regional hydrologic units for groundwater exploitation

and recharge analysis in a study area. The technique was very effective to identify the potential

areas for groundwater exploitation, and for groundwater management & land use planning, GIS

database of environmental resources was complied from a variety of sources and scales as the

foundation for analysis, including digitizing and scanning of hardcopy maps. A DEM(Digital Eleva-

tion Model) was used to classify slopes, and identify problematic drainage system. Quantitative

analysis of environmental resources helps us to develop the scoring system of GIS model, which

evaluates each resource in relation to the others and reflects the relative importance of each

resource. ARC/INFO was used to construct digital database, and the cartographic simulation techni-

ques were applied in order to create new maps.
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Table 1 GIS data for groundwater exploitation

E (S0l map)

- EX 08 (Landuse map)

. =AZE 2 (Alwium deposite)

. XIZ = (Geological map)

. RIEZALZ (Slope map)

MTEZ0| 2495 (Lineament length density map)

. AT EUAE EM T (Lineoment infersection densty map)
. A2 = (Confour map)

. AT (Lineament map : line type)

. B FE=(Bosin map)
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Table 2 Summary of rafing system for hydrological
unit in the ‘s‘rudy area

(A) XNYH sSNFEAMS fiet +2AEHS |
TEO| GIS FH
X = s Z|tEX
1 BT 1-5 2
2 EX 018 1-4 2
3. NEC 1-5 3
4 xlfﬁ A= 1 -5 1
b MTRH() UM |1 -5 3
(B) Xt BAIE 2ot EAEEHS 72
Ol GIs PR
N =] S S| HEX
1. XNEZ 1-5 1
2. MTEZQ) UeBME | 1 - 4 2
3 MPENAE HEREME | 1 - 5 3
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Table 3 Rating system of regional recharge analysis in fhe sfudy area
(1) EX=(Soil map)

& o E @ T £ s = | 1B
1| AtEGsand) \ 5
9 | AFE—AIQEI(RRZER) (sand-sandy loam(gravelly)) 5
3 | AE-AIE, ARIE - AE (sand-sandy loam, sandy loam-sand) 5
4 | AMSE(RIZES)(sondy loam(gravell)) 5
5 AIFA — 0| AFAFEE (sandy loam-sitly sandy loam) A
6 | AISE—AEE AUE - AJJSENZER) 4
(sandy loam-clay loam, clay loom-sandy loam) ‘
7 AUE --AQHE] AUE - AJLE 4
{sandy loam-cloy loam, clay-sandy loam) : 2
8 OJALAFRER! — D AMAIREB! (sity sondy loam-silly clay loam) 3
9 O|AIAFRIE! —AIE ALRE - AEl(sity sandy loam-clay, sandy loam-clay) 3
10 | AA-AtE(cly loam-sand) 2
1 AlQFE| — DIAMAE (clay loam-sifly clay-oom) 2
12| DJAMNQE —AIE AOFEI— Mty clay loam-clay, clay loam-clay) 2
13| AE-AYE (cloy-cloy loam) 1
14 L5 (rock outcrops) 1
15 = (water) 0
(2) EX0IE=(Landuse map) (3) XIZ=(Geological map)
gl EXojEs® sg | 71BA &= Al g S= | 7154
1 SAI(CHy) 1 1 SH4(Granite) 3
2 | =2 (Village) 1 2 | HOr(Gneiss) 2
3 = (Paddy field) 2 3 H2H(Schist) 2
4 |2 (Crop lond) 3 4 | 42> (Limestone) 5 3
5 | A= (Forest) 4 2 5 | 772 (Quarkzite) ]
6 | =XI(Posture) 4 6 | AF(Sandstone) 4
7 | SA(Swamp) 2 7 |2 (S 0
8 | BTSat works) 2 (6) MTZ 20| £ =(Lineament length density map)
9 |= (Waer) 0 8 | KmoSsnD) | & = | /A
(4) A=EZAI=(Slope map) ] 5 :
e | d A ) | 23 | BN 2 | o weos :
‘ 0- 3 5 3 | 05010 1
2 3-8 4 4 10 <LD(15 2
3 6 - 12 3 ‘ 5 | 15 (LD(20 4 3
4 12— 18 2 6 | 20LDC25 3
5 ) 18 ‘ 7 | 2530 4
8 8 30 (LD(35 4
9 35 (D40 5
105 10 40 {LD<45 5
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Table 4 Rafing system of groundwater exploitation in the sfudy area

(1) AIBI=(Geological map)
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Sl 2H(Gronite) 3
0K Gneiss) 2
T2t (Schist) 2
13| 2H(Limestone) 5
712 (Quartzite) 1
Af2t (Sandsfone) 4
G ) 0
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(3) ML WA BAM=(Lineament infersec-

tion density map)

781 | Poinfs/0.6km? &%r)—mingé; &elggﬁtl)
1 0 1
2 1 2
3 2 3
4 4 4 3
5 4 4
6 ] h
7 6 5

3—1). AHEE%(sandy loam)2FE QA
FTAHC] AE £ SFo] FolAY &
59 2XE 1-58 Z2RHYch B g
FTALEY N ES=(1971, 1/50,000)
A7 AT AY9 EY A8 BAS Esd
Soil Convervation Survey(SCS) 2] £7-1 of
2ol AEFE & F40] o] Fo] Mt} SCS
e AEe AEY 2 (runoff) A
A st o) ASHE g B 9
Holw, 2 A4te A& FH % (recharge) 9
Nt A 7b56A o (BN AEZA
7147 (10), 1993).
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(2) td-'2 20| 2A=(Lineament length den-

sity map)

Km/0.64Kkm?
4

IS4
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2 | 0 {D(05
3 | 05410
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T e B WM R - o

EAol& % 494 2% AMS 9F
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olelgh EA o]&9 dEF WHe F97
FAA] g8

A ST 5F9d 749 1/50,000
A A% (1989) 8 Fustd A B elr]9 |
A B AYF (gneiss and schist) ¥ 7] #
AYF 282 FAANY 3447 (granites)
ToE gEF Sk H39(5), AL
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A= FES F, A7 2L AQLFE g2
FH (B0 Fo)Fth(Table 3—4).

AT Zo] X% (Fig. 2—B) © 1/20,000
&3 PFARERZ HH F4E A7Rm
(Fig. 2—-A)8 3%F £4g 9 RAn,
29 AAH(064km) 7 AFEES] Hol(km
L LD)7} FatEle] FEE (Y LD7} 244
£ 2 53060 FoAY, 57 TEE=1-5
o]t}(Table 3—5).

Atz 23d ENEFg 2—-0) AT
259 U& A4 B4 Pgo g, A3
BAle 7124 AEZ o]&H1 Yo} &Y
BE(0.64kmH)F A TZEY] 2AA Fol o
ZA 1-5 TFo2 FEEHUT(Table 4—-3).
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(B) Analysis of lineament length density

(C) Analysis of lineament pintersection density

Fig. 2 Analysis of geological lineament
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Table 5 Data structure
(M) EXOIS=(CHIEEE] XR)

o, B4

%, #4497, A

PROJECT | XISt Xiel ZAf Ne 2 | Exoss
7R TABLE-NAME PAT | REC LENGTH |

AR LUSE 2K DB |

COLUMN ITEM NAME wor | ourur | e | N oDkC W 8

1| e 4 12 F 3 | o
5 | PERMETER 4 12 F 3 | Z212 el
9 | Lluse 4 5 B L= 1D

13| LWsED 4 5 B A8 D

17| w 3 3 | X018

(2) NEE(MEEIRZ)

PROJECT | Kis X! ZAH Xz e | SiM=

YerE veENavE | T [RecneH

HRIEH CONT LK DB |

COLUMN ITEM NAME woH | ourrr | e | N DEC T

1| FvoDE% 4 5 B ASE
5 | TNoDE# 4 5 B Zec

9 | LPows 4 5 B =z

13 RPOLY#D 4 5 B PEEID

17 | LENGTH 3 12 F 3 | Zol

21| coNTH 4 5 B L 1D

% | CONTD 4 B AIBR ID

29 HIGH 4 | i

24 A8 A4 AA GISY £FN7AA A3EA (Fig. 3)9) 2% AA @AAN 28
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2 &2} GIS Hl o] e}#l o] 22 Fig 39 A ¢} 2ol
ol AtgEg Tejste A s o] Harri-
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Holx d 2 A 7HE Fad Re 78
AR T2 AAH, AT 22 GIS &8
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Edojd AvgA sy AFgdA e
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Fig. 3 GIS project development and database design

! Table 5—1) AR 7&T 71EHog H7
¥4, Internal Number(ID)5-& ¥&3l1 2
259 £4& Jehle F 250 A7kHAY
(LU, HIGH %). 43 (AAT) 9] AET2E
A Y E e} A+ 2% (lineament map) 7} 8.5}
A¥re AY AANEE, AFzEes A
do] BAR NPz Y BXgo
04d dee A3 T2 Wy o
R o] &HAUT ojopge] HAH
A8 TFRE 443 A8 FZ(Topological
data structure) 24 AEE7He] A2 4 (con-
nectivity), 2134 (contiguity), B4 A 2] (area
definition) 5 A8E A& FAHE £
23 AA50 bE A8 FRFEY Hof
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AT EEF ARC/INFOT 4719 94
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XS ZEl2(Recharge)
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GISE o| &8 A9 A S BAL 93 A
= $X RES59 O]'ZQ}(Tabl 2)oll A B4 H
GIS 2doj 9Jsto] Table 39 &5 Al2H
utel GISH el A 3= ol Aoyt 3he}, 2 o
T4 WH Fx2 94y Az FHS J2E



P83, 202, 498, 24F, 497, AT

RI

GJI

a5

40

30

25

20

28
28
24
22
20
18
18

4

T T T T T T T T T
20 40 [-{e] 80

AREA(%)

B RRSGY BTAMQ FHHY EX

18

2

20 40 [:1+] a8G
AREA(x)

(W) GRS EHAZR)S| =xE 2EE

-S-EE-a—0

L]

Fig. 4 Percentage cumulaiive curve of Rl and Gl(areos vs. R & GI)

110




AR AdE A GIS $89T

o &4 e AERE YHNE F
dow mAe YA4E FF mdL FHHE
7t mHE £4& 2% ¥33) 48
AAE of27txe] dagFoel AHFHIL 3
oy B AFeA o]4-d “INTERSECT &
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4HE BE U859 dde RI(ASH
%22 A4 . Regional Recharge Index)7} Tt
&9 Aoz ANHNHEA N AR AT
WAT(1), 1992).

RI=58¢X SSw+LLx X LLw+ GG X GGw 1 SLz

X SLy+ LIX LIw
SSx, SSw: B¢ $F T 715X (Table 3)
LLg, LLy: EX0] 82 SF3 715X (Table
3

GGr, GGw: A A9] 537 7153/ (Table-3)
SLR, SLW: 2]3373}\]-9] %":x:lz'j‘]‘ 7]’%7-‘] (Ta-

ble 3)
LIz, Llw :‘ Az o) 49 S8 /1R
(Table 3)

AzAow 239 TRHY Q) ZE tAF
& RIE 4-159 HYE Ho Fen,
RIS ¥A Wd E¥E7} Fig 4—Ad &4
g9t RIY #el 55 £5% A9F A
VeAel & A9os ERET R HE
= A WA B¥ FA4 AdA M
2 £ By F= WA E](23, 25,
, 31, 35) &5 0] o]Fojzlon 19 o
st = BEAME(Fig 5)7F A=A

Risld AEl BAS 98t +EXE
ool F& #F

.

A GIS Technique for Analysis of Regional Recharge Areas

B35 - 45
W32 - 35
2e 21
mz5 - 28
lizs - 25
H - 23

The high indexes aore more

susceptible Lo regisnal recharge

Fig. 5 Analysis of Regional Recharge Areas
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water Exploitation Index)7} ©}2-¢] 4o 2
A2t A,
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GGr, GGy : A1A9) FF7 7152 (Table 4)
L, Ll : A7z do] £49] 533 7152

(Table 4)
LPy, LPy: A7z nat3 £49] 5534 7}
%] (Table 4)
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A GIS Technique for Groundwater Exploitation
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Fig. 6 GIS Technique for Groundwater Exploitation
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