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Abstract: To address the challenges in selecting optimal groundwater exploration targets in the red-bed basins
of southern China, this study focuses on the Ganzhou Basin and its surrounding areas. By constructing an AHP-
GIS coupled multi-factor comprehensive evaluation model , we systematically integrated 10 indicators from four

major categories-geological structure, topography, meteorology-hydrology, and land cover-to conduct quantita-
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tive evaluation of groundwater potential and optimize exploration targets. The results indicate that the groundwa-
ter potential index in the study area exhibits a distribution pattern of “low in the basin center, moderate at the
edges, and high in mountainous regions, ”with high-potential zones concentrated in the mountainous areas on
the eastern and western sides. The aquifer formation (weight 0.29) and small watershed catchment area
(weight 0. 21) are identified as the core factors influencing groundwater recharge and enrichment, while struc-
tural density and vegetation coverage jointly regulate groundwater movement and recharge capacity. The delin-
eated high-potential target zones (B1-B5) are all located in composite areas characterized by high aquifer suit-
ability scores, large catchment areas, well-developed structures, and high vegetation coverage. Drilling valida-
tion revealed that the water yield per well in these target zones ranges from 611. 71-1,381. 33 m*/d, with model cal-
culations showing high consistency with pumping test data. The findings enable spatial identification and hierarchical
evaluation of groundwater exploration targets in the Ganzhou red-bed basin and its surroundings , providing reliable
technical support for precise groundwater exploration and sustainable development in southern red-bed regions.

Key words: red-bed groundwater; exploration target area; analytic hierarchy process (AHP) ; geographic

information system (GIS) ; Ganzhou Basin
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Fig. 1  Schematic diagram of the geographical location of the study area
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Fig. 3  Ganzhou basin and surrounding groundwater exploration target area optimization index system



Fal

PR ST AHP-GISHl A AR 35 M 21023 4 b B S 30 b T 7Kk S A 3 X I

1249

G55 T 5E DU IS P o B E B MR R 221K
SRSRHTAR B0 () Ml 3 B AR IR 25 30 S R AR R AR
AT MEEESE (TRAERD YR
HE) PAFEGN R T SRR, SE
BIF 5 DX ALY 38 4 88 o A ff B TR 5 5K
A AR B A BOREE AT R 23 5 T R % R 4 T
KA FE g (R > 0.7, H#EZ0.3 ~
0.7, IR E <0.3), ZEEHEFEX % bl
DLHEAT 3 95 MU IR 3 88 SR T e s ot B~ K 5 2
(IGU) Bl £ 5 1l 161 2 b3 2 b ofie, K5 300 AE 5°
PAR B9 J . Rt SRR I N, 5 ~
35TRUZEARN . R, BEMREE, > 35 AL TR
ELEER I N 2 MR R AR 2
b, R TR < 5% ARG I N RIIX,
RALFEL R MR o5 AFXRENT R MR R AL

xR2

®1 HEXEREZMELILORER

Table 1 Importance proportions of related factors

LR B AR
b,=1 b, 5 b [7] 45 T2
b=3 b, b R il 22
b,=5 b, b b, 5058 T 8L
b, =7 b, b b 5k U 2L
b,=9 by H b i T L
b=2,4,6,8 P RSB F Wi v A
b=1/b, b, Hob FE HAE R R

K H ArcGIS [ SRR Wr s o3 9k, D/ MEE N T
25 B KA ) 22 5 RN ff o S LR . FR AR A
e H A X 43 H X R K R SRR A R
9T HOE B TS, EERHE— T, H T
KA Y A8 B HE Y, IR T 1-9 43 T 4
H (F£4),

S0 B F H W 56 B A R ANE S B

Table 2 Judgment matrix a for impact factors and weight allocation

S b T P AN % S s fﬁ‘@i PeT— Y 11@%:2?&“ s ‘iiE FRIE -
MW B [ R it eI WO e
KA 1 2 3 4 5 6 7 8 9 9 290  0.29
s FR 12 1 2 3 4 5 6 7 8 8 2,10 0.21
38 %% i 1/3 172 1 2 3 4 5 6 7 7 152 0.15
T W 1/4 1/3 172 1 2 3 4 5 6 6 1.09 0.11
R /5 1/4 1/3 12 1 2 3 4 5 5 0.78  0.08
e 1/6 1/5 1/4 13 12 1 2 3 4 4 0.56  0.05
A 57 O T 4 /7 1/6 1/5 1/4 13 12 1 2 3 3 039  0.04
BRI ALTIE 3 1/8 177 1/6 1/5 1/4 13 12 1 2 2 027  0.03
0] o 2 1/9 1/8 /7 1/6 1/5 1/4 173 12 1 1 0.19  0.02
+-HER 1/9 1/8 1/7 1/6 1/5 1/4 13 12 1 1 0.19  0.02
x3 FHREN—BEIEH RIREE
Table 3 Standard values of the average random consistency index (RI)

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14
RI 0 0 0.52 0.89 1.12 1.26 1.36 1.41 1.46 1.49 1.52 1.54 1.56 1.58
x4 EREHFEREFEESR
Table 4 Ranking of indicator layer and grades of its subclasses

- _ - ) Tk
75 B Siztan B Eicg E g o
>1.50 9
0.90 ~ 1.50 7
1 15 5% FE (km/km?) 0.15 0.30~0.9 5
0.1~03 3
<0.1 1
Hb TR R A TRIR EE 7 B R K B K sl 9
FHCAIABK SR A 7
2 K AH 0.29 ﬁﬁﬁfﬂﬁ%@mﬁfﬁﬂ >
A A B BUK S K A4 3
AT JEALIUIK Bk A 41 3
212 FLBR A BK Sk A 4l 1




1250

oA

J5t

2026 4F-

g4

— Y HEhR

€Y 7

X

L

%

%o

o 5 A A

IR BE R L

> 15
10~ 15
0.03 8~10
6~38
<6

Wz (*)

23 (> 35)
B (25 ~ 35)
0.05 BE(15 ~25)
245 (5~ 15)

T (<5)

e (m)

> 1500
500 ~ 1500
0.08 200 ~ 500
20 ~ 200
0~20

IR

AR E R i (mm)

1554 ~ 1588
1532 ~ 1554
0.04 1516 ~ 1532
1502 ~ 1516
1490 ~ 1502

T ] 2 & (km/km?)

> 1.5
1.0~ 15
0.02 0.7~1.0
0.5~0.7

<0.5

AN TR (km?)

> 50
30~ 50
20 ~ 30
10 ~ 20
5~10
<5

0.21

W W 0 0 O = W N O = WY O = W] O = W] O = W o

—

o F A AT

PRI b
Wt
BH K
Kig+
Iy B
HLI
0.02 B
W+
FaY/dS
ray/dC Dk
Tk 215
21
FAR: SR

MW A (%)

> TS EEIX)
50 ~ 75 (X))
0.11 25 ~ 50( A X))
5~ 25(fRAE R IX)
< S(TCHBEIX)

— W ] 0D W W R R N 9 0O




543

FRIE . FT AHP-GISHEA B A M 212 751 5 J8 10 M R A B A 40 X 4 35

1251

2.3.2 EmapHr

F T ArcGIS INALE N 43 B A B, 8 10 T
T8 1Y 7 2 VF 53 43 1) 5 HO WA AR S, O &R
JsROAT, A5 2] T KR X A 4R A R B
(nx6),

CPI=>" (W,xR) (6)

e CPLUNHL R AW 1465, Woh#254E
BRIP4, RN A

130-090
[ 0.90-1.50

0 510 20 30
———km ] 50

N
A

(2 (h)

>Z

1 2 (/)

B < 0.50

[ 0.50-0.70

[10.70-1.00
051020 30 B 1.00-1.50
—————kn  E>150

@

'w:
-~ ‘»'ﬁk

0 510 20 30

0510 20 30

0 510 20 30
——— kM

0510 20 30

3 AR50

HTKBH ISR ESH
HIF 5 X M AL o S i 22k . b IE LS .
fBEAK S, MR 7 35 45 5 1 R K A W X i R 6
(1) 10 FSZ e 5 s 25 (1] 23 A1 Q] 4 s
3.2

3.1

T 7k 1 X = (B 4FE
BT R KB A LR AW R R, AR B ArcGIS

N
A

EREUL
[ A K

D M SR K B60.80
I LK C18.0-100
0 ALK 0510 20 30 [ 10.0-15.0

km RS ——7km 150

N
A

f N
() \A

435 W i (mm)
[1490-1502

% (m)

120200 [1502-1516
[ 200-500 [Ji516-1532
[ 500-1500 15321554

km
0510 20 30km

15541588

>Z

AN R (km?)
<50

.Y
[5.0-100 L iR
[110.0-20.0 o e
[120.0-30.0 Rt B R kR
30.0-50.0 et B kR
500 i A
N

e 6 (%)
<5
525
[ 25-50
[J50-75
-7

km

B4 BN T AT 25 R R b s 18] A1 1

Fig. 4

Spatial distribution map of influencing indicators for groundwater potential in Ganzhou Basin
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Fig. 6  Distribution map of groundwater exploration target areas in Ganzhou Basin
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Fig. 7 Borehole distribution map of the study area
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Table 6 Yield of pumping test boreholes B 14357 B 25 S0 7 2R 40 90 458 B A R (1 5
WY A BRIV g WA SRR B
B1ZKO01 120 25.07 611.71
B17KO2 105 2878 700,56 L RE , R BEXT T 2400 T /K /BH /K M BT i 471X
B1ZK03 170 47.74 886.32 g7 REBARIGEI X T KRG T [FAS
B3ZK0! 150 214 BRI UGS LA S R A
F7 HRIMEFLEKE
Table 7 Water inflow from boreholes outside the target zone
HiflL g5 7K A (m/d) HifLgw 5 17K 3 (m*/d) HifLg 5 7K At (m’/d)
7KO01 297.22 7K08 60.7 ZK15 41.47
7K02 2.33 ZK09 28.5 7ZK16 62.2
7K03 9.5 7ZK10 14.688 ZK17 108.82
7ZK04 3.5 ZK11 67.2 7K18 101.347
7K05 4.58 7ZK12 250.55 7ZK19 3.8
7K06 445.56 7K13 108
7K07 31.1 7ZK14 31.45
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