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The effects of climate change on potential groundwater recharge
—A case study of Luancheng experimental station
WEI Wen, CHEN Zong yu
(Institute of Hydrogeology and Environmental Geology, Chinese Academy of
Geological Sciences, Shijiaz huang 050061, China)
Abstract: Understanding the effects of climate change on potential groundwater recharge is considerably vital for the scientific
management and evaluation of groundw ater resources. This study combined the cdimate generator ( ClimGen) with groundw ater
recharge model ( Visual HELP) to assess the potential groundwater recharge rate under 3 assumed future climate scenarios
(10% decrease in precipitation (P),2 ‘C increase in temperature ( T) , and both occurring simultaneously ( P& T)) in Luancheng
ecological experimental station. T he results indicated that the future (201t 2040) multf year mean recharge rates in these three
scenarios would decrease by 23 33%,4. 42% , and 26 01% respectively compared to the baseline (in 1961 1990). The reduction
in precipitation had an especially significant effect on groundw ater infiltration recharge. This study has important significance in
guiding the management and sustainable exploitation of groundwat er resources.
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Fig.1 The location of the study area
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Fig.2 Comparison between the simulation results from

Clim Gen and observation statistics ( 196+ 1990)
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Tab.1 Assumed future climate change scenarios

e ik

M LL 1961 4F— 1990 4RSI e Y L RE S 4 1 4L
P R /KR 2> 10%

T WRELET2 C

P& T  BE/KED 10%, 6 EFF2 C

3 Visual HELP
T HELP W37 38 H#137 7K et A v v 2,

Visual HELP 4 5 i A 1) HELP #5278 5 45 4E &
A6 %) ST RS K 22 W T R 4 ke ke, T4 A
NIRRT FEPP AR LS SR
3.1 AARHE

HELP #8895 4] 2 SRV 4 33 3% 38005 37 1k
RER KSR, I S 4k 2 9l A 255 s 37 T 4 B
TN 40 HELP #5757 B B0 B (1
T3 VE KA R K AL LR TN BB
T ARG | 398 0 B i A7 DA S & Bl AR b T K
AN TR AR R ) N R R R LS R
PRI 48 288 B A 4 53 A1 DA R b TR b 3 R 55
AR B K & AT, AU R AR AK S5 gy A
5 B K I THD A BRI TH R R MR AR L R AR
REY)ZERE B DK R B TR K . BT
et Rk 50N

R= P- D- ETa— AW (1)
o R OB NBHNA & PO R D ORI
Ty ETo NSERRZEBUR R, AW N 38K & .
3.2 BAMGHHEE

3.2.1 LHAAE

3 R AR A LU CC) B R ILA e T A
S SRR RERE, e K A A ok R R i 5 IR -
I ARUHEFC R A Ak R BRI
“ o [ P A BT A S R 2 BE B0 (hip: //
westde. westgis. ac. cn), #& H A7 7] 3R1F KA B i =
N P w1 125 Dt T 41 0 s L 2 7
RIS 2) K& R WA 3.

2
Tab.2 Land use types and corresponding codes
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Fig.3 Land use map of the study area
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Tab.3 Soil classification in the study area
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Fig. 4 Soil map of the study area
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Fig.5 The map of groundwater recharge types

in the study area
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Tab.4 Physical properties of soil in a typical profile in Luancheng

LB MR EE WS

R g owm oum

PR T TR R Rk omEE KR
/ em Fith /(geem™) /(g cm)(%) (%) (%) /(med™)
0~ 25 IE+  1.387 2.72 49.25 36.35 9.63 1.090
25~ 40 L 1.497 2.73 46.10 34.86 11.37 0.434
40~ 60 L 1.465 2.72 46.40 33.25 13.92 0.730
60~ 85 1 1.488 2.73 46.23 34.28 13.91 0.713
85~ 120 %ﬁ%ﬁ 1.537 2.75 45.73 34.36 12.95 0.020
At
KE 58
120~ 165 ﬁi,f% 1. 628 2.77 42.33 38.98 13.87 0.003
£
165~ 210 gi 1.553 2.75 43.73 38.05 16.44 0.016
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Fig. 6 A profile diagram of soil water movement in

unsaturated zone in HELP
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Tab.5 Groundwater recharge changes in assumed climate change scenarios
1961- 1990 P15 5t T 5 P&T 155t
; e R BAGAE =R 4 A g A BAGAE R Hh g A BACAE [EFiaa
[(mmeal) /(mmeal) /(mmeal) (%) /(mmeal) /(mm-eal') (%) [(mmeal) /(mmeal) (%)
1 55. 67 41.28 - 1439 - 25.85 50. 96 - 4.71 - 8.47 38.26 - 17.41 -31.28
2 261.23 207. 52 - 53.71 - 20.56 245. 88 - 15.35 - 5.88 201. 13 -60.10  -23.01
3 268. 60 225.20 - 43.40 - 16.16 262.78 - 582 -2.17 226. 88 -41.72  -15.53
4 122. 26 100. 84 - 2142 -17.52 117. 00 - 5.26 - 4.30 99.90 -22.36  -18.29
5 89. 15 63.22 - 2593  -29.09 93.07 3.92 4. 40 63. 51 - 25.64  -28.76
6 159. 44 122.79 - 36.65 - 22.99 157.92 -1.52 -0.95 120. 94 - 38.50 -24.15
7 47. 86 41.22 - 6.64 - 13.88 46. 65 - 1.21 - 2.53 40. 67 -7.19 - 15.02
8 104. 84 66. 47 - 38.37 - 36.60 98.52 - 6.33 - 6.03 59. 84 - 45.00 -42.92
9 100. 07 67.77 - 3230 - 32.28 100. 24 0.17 0.17 67. 89 - 32,18  -32.16
10 145.33 116. 31 -29.02 - 19.97 144. 16 - 1.17 - 0.81 113. 42 - 31.91 -21.96
11 95. 06 62.41 - 32,66 - 34.35 84. 85 -10.21 - 10.74 52.96 - 42,10  -44.29
12 86. 39 59.29 -27.10 - 31.37 82. 44 - 3.95 - 4.57 50.55 - 35.84  -41.48
13 369. 56 304. 59 - 6497 - 17.58 366. 38 -3.18 - 0.86 298. 35 - 71.21 -19.27
14 163. 85 134.13 -29.72 - 18.14 159.29 - 4.56 -2.78 129.91 -33.94  -20.71
15 49.32 38.98 - 10.34  -20.97 46. 60 -2.72 - 5.51 38. 64 -10.68  -21.65
16 74.38 34.70 -39.68 - 53.35 66. 43 -7.95 - 10. 68 34.07 - 40. 31 - 54.19
17 178. 90 136. 84 - 42,06 - 23.51 172. 06 - 6.84 - 3.82 133. 86 - 45.04  -25.18
18 83.96 62. 61 - 21.35  -25.43 76. 10 - 7.86 -9.37 59.23 - 24.74  -29.46
19 155. 42 108. 79 - 46.63 - 30.00 129. 10 -26.32 - 16.93 106. 26 -49.16  -31.63
20 41. 68 40. 88 -0.79 - 1.91 41.79 0.11 0.26 40. 00 - 1.68 - 402
21 196.73 143.91 - 52.82 - 26.85 185. 54 - 11.19 - 5.69 139.35 -57.38 -29.17
22 184. 41 155.26 -29.15 - 15.81 178. 89 - 552 -2.99 151. 54 - 32,87  -17.82
23 98. 64 62.43 - 36.21 - 36.71 84. 58 - 14.06 - 14.26 58.40 - 40.24  -40.79
24 127.52 94. 99 - 32,53 -25.51 123. 38 - 4.14 -3.25 92. 54 - 34.98  -27.43
25 237. 62 181. 58 - 56.04 - 23.58 222.87 - 14.75 - 6.21 163. 40 - 7422 -31.23
26 115.96 84. 60 -31.36 - 27.04 108. 59 - 7.37 - 6.36 74. 46 - 41.50 -35.79
27 146. 45 101. 66 - 4479 - 30.58 138. 30 -8.15 - 5.57 105. 68 - 40.77  -27.84
28 214.78 184. 54 -30.24 - 14.08 210.35 - 4.43 - 2.06 175. 59 -39.19  -18.25
29 277. 81 218.55 -59.26 -21.33 270. 45 - 17.36 - 2.65 219. 88 -57.93  -20.85
30 69. 09 50. 18 - 18.91 - 27.37 65. 68 - 3.42 - 4.95 40. 80 - 28.30  -40.95
P 144.07 110. 45 -33.62 -23.33 137. 69 - 6.37 - 4.42 106. 60 - 37.47  -26.01
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