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Table 1 Rating criterions for quality indexes
Rating V ery high High M edium Low Very low
Score 10 8 6 4 1
) ' ) De ) .
Geompr River floodplain, rear- pression, dune, lower ter-  Foreside of piedmont First or Second
phic ) ) . der loess tableland order loess tableland
ward of piednont plain race plain, high terrace
types
Gravel and Coarse andmedi- Fine and silt , Loess, sub , Clay, sub
Stratum
. sands um sands sands sands clay
lithology
Stratum Single Single layer of Single layer Double lays M ulti-layers
layer of gravel and sands  lands of loess
structure
L and for oth
L iving land Cultivation land and forother
L and use use
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Table 2 Rangesand rating criterions for quantity indexes

Rating
Index V alue type
Very high High M edium Low Very low
/M Orriginal range <5 5 10 10 20 20 40 > 40
The depth to thewater table U nitary range 10 10 857 857 571 571 1 1
Typical rating 10 9 29 714 333 1
/m- d %) Original range >75 75 10 10 5 5 005 <005
V ertical satu- ;
rated pemeability in aeration zone U nitary range 10 107 [ 61 1
Typical rating 10 85 65 35 1
o /M2 d" ) Original range 2800 800 600 600 300 300 100 < 100
cuifer Transnissvity of U nitary range 10 10 714 714 28 28 1 1
Typical rating 10 8 57 5 193 1
4 m 3. -2, -1
ori inal/(r:nlg m= tm ) <5 5 10 10 20 20 40 > 40
N et recharge modulus 9 g
of aquifer U nitary range 10 10 857 857 571 571 1 1
Typical rating 10 9 29 7 14 333 1
/(g- L™ %) Original range >5 53 32 21 <1
Groundw ater total @lid U nitary range 10 10 5 525 25 1 1
Typical rating 10 75 375 12 1
3 1 , 0
Q 89,
905 , MA PGIS - Q 21, Q 008 22
1 1
(Interactive Self-O rganizing D ata A nalysis T ech- , ;
nique, ISODA TA )
2 7
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Fig 1 The resultsof groundw ater vulnerability assessnent in Guanzhong basin



32

114 ( :
L. ( ) ( 5 10m/d)
(600 800m°/d),
( 10 40 m*/(km? )
<b5m
> 75m /d,
| 34 ( )
( 20 40 m®/(km? ) (
20 40m, > 40m),
( Q05 5
m/d),
(100 300 m*/d) (
32 ( ) <5 m¥(km?*- ) (
<194, 1 2g/),
, 3 (1)
( , ) 35 ( )
(5 10m),
| (
( 10 75m/d), 2 40m),
(
| Q 05 5m/d)
(2 |
< Q 05m /d)
( <5 m’/(km* ))
(5 10m) ( stot)
(5 10m/d)
| ( <5
e ) | 2001
( L [10],
). NO3 100 mgA ( %0
3 mod). 650 mgL
(5 ’
10m)
(100 300 m*/d), 4
( <5 m®/(km®
[} ! ( 3
5g/t1 >5g/f_), i
33 ( )
GIS

( 10 20m),



10 : 115

2001
[ ]
[1] , , . 31 - , 2000, 25(5): 482- 486
[2] , . . M) ,1997, (4): 22- 25
[3] , . —DRASTIC [J1 , 1999, 26(2): 4- 9
[4] , , . DRASTIC 91 , 2000, 11(2): 173- 179

[5] M &dI-Sz nyiJ, FlleL. Groundw ater vulnerability assesament of the SV T ransD anubian Central Range, Hungary[J]. Environrmental Ge-
ology, 1998, 35(1): 9- 18

[6] EvansBM ,MyersW L. A GIS-based goproach to evaluating regional groundw ater pollution potential with DRA ST IC[J]. Journal of Soil
and W ater Conservation, 1990, 45(2): 242- 245

[71 RayJA,O'dell PW.D NV ERSITY:A nev method for evaluating sensitivity of groundw ater to contamination[J]. Envirormental Geology,
1993, 22: 345- 352

[8] Soller C R,Berg R C A model for the assessnent of aquifer contamination potential based on regional geologic franevork[J]. Environ-
ment Geological Science, 1992, 19(3): 205- 213

[9] , . [31 , 2003, 23(1): 94- 99
[10] , ) . 1 ,2002,68(2): 6- 8
[11] , : 31 ( ), 2001, 29(4): 85- 89

V ulnerability assessment for unconfined aquifer in Guanzhong basin

JIANG Gui-hua,WANGW en-ke,Y ANG Ze-yuan

(Enviromental Science and Engineering College, Chang'an U niversity, X i'an, Shaanx i 710061, China)

Abstract: U sing unconfined w ater in Guanzhong basin as an object to study, the influencing factors of
groundw ater vulnerability were analyzed, and the assessnent index systams and criterions w ere estab-
lished, and groundw ater vulnerability w as evaluated by the fuzzy Interactive Self-O rganizing D ata A nalysis
Technique (fuzzy 1ISODA TA ) method together with GIS technology. The assessnent results show that
groundw ater vulnerable (easy to be polluted) areas in guanzhong basin appear at the floodplains and the
low er terraces of W eihe River and its large tributaries, the depressions of the loess tableland The assess
ment results are in accordancew ith the actual groundw ater quality situation in the year 2001, 0 it show ed
the assessnent index systans and criterions established are reaonable

Key words unconfined aquifer; vulnerability assessnent; fuzzy ISODA TA ; Guanzhong basin



