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Trend analysis of dynamic change of groundwater level in
Huahai irrigation area of Shule River Basin

LI Zhui, ZHOU Zhifang, GUO Qiaona
(School of Earth Science and Engineering , Hohai University, Nanjing 210098, China)

Abstract: Based on the hydrogeological conditions of the Huahai irrigation area in the Shule River Basin, and
focusing on the relationships between groundwater recharge, runoff, and discharge, a hydrogeological model and a
groundwater numerical model were established. The models were identified and calibrated through fitting of the
groundwater levels over the past ten years. On this basis, the trend of groundwater level changes in the forthcoming
20 years and the influencing factors were predicted. According to the results, the groundwater level slightly
increases under an exploitation intensity of 3. 505 2 million cubic meters per year, and significantly decreases under
an exploitation intensity of 20. 0986 million cubic meters per year, with the greatest decreased level being six
meters. Intense exploitation of groundwater can lead to the continuous decline of the groundwater level in the
irrigation area. The southeastern part of the study area in particular will be significantly affected, which will cause a

series of ecological and environmental problems.
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level of study area in 2001

B2 6 1IN SH AR B K A7 5 SR 7K A7 22 (E 3 /N S KRR 0. 8 m, A 2 UK 26 4E 0. 3 m 2247, HL
A3 DK Z (A 0. 2 m DA, B nT A A DUE -5 I e #230  BAL w0 b R oK Sk A
—E MG B AF 5 R SR K

IR IR 835 45 TS HOG 5T X 2001—2010 4EH1 T K K AL, BT ASAR K A7 A R 18— 410
SR I . 4 OB AT 58 38 0K P 50 AR S I ES s | %oF Lo 234, F 1 8 A 50H A 400 1 5 L (B A7 —
TERIARSEE . CGO2 F .CGO3 FH WL FIWLI(E 7E 10 a A BT 5 HB AR 5 R a3, G5 FHHE LI He &
AR KA ILI(E FSHUE AR AE 2004 F 2006 4F H B AT A5, I 3 i S5 S AC MR A, AL i) &5 SR 4 S 348
CGO6 FEXLMZK AL AE 2005 4T S 2006 4F4 7K or BEARAZ AR FAAAT | FT HE LI B A7 AE — L8 AR IR ZR 1y ],

AABEAR o 52 RO TR, AT K A TE AR, 9 a P IR AN R I A 3428.54 1w’ IR R AR
873.1 Ji m*, H[E] A8 1326.40 J5 m’ Ml [ i A 3 181.69 Ji m’, #h A W41 8809.73 Ji m’, &%
2017.56 71 m® ,JFR 1 155.26 71 m®, #4501 i 4 303.19 7 m®, M i) 3 8 1 922.28 71 m?®, HEMH I & 31
9398.29 J7 m’ WK 4 fit/s, M55 K -588. 56 J7 m® WS IX A kb T B #RIR S
4.3 KA

NG DX AT 1 1l 7K A5 7K A5 2 A VG E S 10 a B I 7K A2 4006 R T BT 57 ) AV DX H T 7K Bl 2
BB A TR BN B ZOR |, — ERRRE 1 R T T K (8 378 3 R s N sh S AR ALARRAE , PR e ml 1] AR AR A 7
R K ShAS I ST

L 2010 A5 R BURAE , 8 i PREFBUR A AR ORAR (9 2544 T, el B b N /K R, 15 B A5 20 ) b
AKOKAEEE 5 R R B R A AR R EOR, EEAR E TR T AU SEBR T AR TR 43 B AR 7 S AT M
T KBTI . J5 2 —BER B IT R AR e/ IMEAY (2005 4F ) Y FT R4 (350. 52 J7 m®) 1 Ry JT R 55 5 Tk {1 59 4
R 5 28 T IGRUIN A TSR B ARy (2007 4F ) YT SR (2 009. 86 J7 m* ) AE Ry SR it B (B BB AR o

J5 56— 2030 AFHb R KA S AR IEAR A AL, 3X T2 B AZ 05T DI A [ A G D DX
Hi T KA PG R AR 2 00 ) D 25 L Ak 7K A7 Oy 4 DX i, B AR R b T K 0 ) 38 18 A0F 5 XK A e iR, T —rp
2030 AFEH AR I St Sl I AR WA AR Ak, A KA 2R BV 1) P RS S AE AL, TR K KA B S A R — 11K
PN T 2820 a7k AL AL SFE LN 5 FR

T G — T %) s R K PR e B AR AR /N ARG R b R AR LA AR ARG B BT, BB 5 (a) ]
A E SR EFHEZ R 3.5 m, T K KA T B 3K Y X 88 S AR 5 X AR B i, A AL KA b e



256 T K e i (A R R SRR 544

= WLIE e HEALIE
1240

1239
1238

IKA3z fm
KAV /m

1237

1226 1236

2002
2003
2004
2005
2006
2007
2008
2009
2002 1

2003 ¢
2004 ¢

v o
o <2
(=
[SUNNSY

2010
2001
2007
2008 |
2009
2010t

R A
(a) CGO2 (h) €GO3

7KAV /m
7KAV /m

— N 0 S v O -~ X O — N 0 S v Lo - X O
S O C O Qo o < o — S © O C O O o Qo —
o o o O o o o O oo o O O oo o O
(o I o I o~ BN o NN oF BN o I oN BN o BN oN B oV | (o I o I o N oN NN o I o I oF I o I o BN o |
AN =
A Ay
(¢) CGO5 (d) CGoo6

4 WFLAK AL ME S EEBMEXT L

Fig. 4 Comparison of observed values obtained with observation well and simulated values of groundwater level
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TR/ o R B B KA b TR R AR T R DA A T R SR A A RO, I 5 5 — R IR RN, R
IKIRBLZAERTHITFRIE B R T 21 Ak ( F2 2R AU A X)) I 2, 7675 58 — oK 8RR BLA
IR EOR KA T BEERE S 6 m, i T IT SR AR A BT RO AR, 4R TR XM R AR A e it — 25 R B, Bl
v S R R A A A A B AR A R L T R pl DAL I A5 2R n] T3 T SR I B A 1 L
SN R B KA AR W AL 32 A e ST DX P S AN ZR R 780, b TRT 5 R Rk &8 23 DX sk A7 728 f it BE 5K 5 73
—J7 S5 BCE WL PR IAT — B AR WF5E DN AL A7 AT B A 25 7 7K S 1 B, 336 2l I A8 7 A3 228 e ik
/N BRI A R K AL B TR AU A S 0] B2 T B0 /KK Az A A7 B K 20 SRS S 8

5 4 iF

AR5 DX S LT ) LRI P AR, K SR 4 R A 1 B, DL AR R DA L T 38 o % 2 A8 2, 1) b DA
EEIN EAE AR, DT LA R T KT R AR 20 LAY AR LT SO RS R B B TS TK,
F TR SR TR MR K, 5136 19 DX T KK AR T e, BN 45 SR WO SRALI 8 4 DX Il T K oK o7 78
P B2 B DX, 7/ NP 2R A8 J7 98 TPl T 7KK 2 AT [ 7, e RITHIE 24904 3.5 m, 7R K IT R J7 58 P i
IAKIKAEAT BT R e R IR AR 6 m, i 3 TR T 7K 235 R JR) R 7K KL MR T B, il 38 44 it
W K AAF R ShAE ) DT 5 | S — 2R 900 A 285 e I3 1) AL, S U807 DXLt A A R Dk 2 3t 7K B9 I
R, JEHIEAZIVR MR 5 ) 2R R



55 3 1) 2G85BS T DM KA ) 2 T A 257

S 30K

WHITFORD W. Ecology of desert systems[ M ]. San Diego: Academic Press, 2002.

WARNER T T. Desert meterorology[ M ]. Cambridge, UK Cambridge University Press, 2004.

ERWG. SR STREM]. dbat: KGlihk:, 2003,

RER B, . SR X A 2R [ ] HERE R ,2009,64(5) ; 571-580.( WU Jichun, SHENG Yu, LI Jing, et

al. Permafrost in source areas of Shule River in Qilian Mountains [ J]. Acta Geographica Sinica,2009,64 (5):571-580. (in

Chinese) )

[ 5] BaMs &, E w0 AR b X g 8 il b K PR 30 K A S R B i 2 43 A [ 0], K 0 &l %241, 2014, 33(6): 88-97.
(HUANG Pengfei, WANG Zhongjing. Impact of climate change on water resources and hydrologic cycle in middle Shule River
Basin[ J]. Journal of Hydroelectric Engineering,2014,33(6) :88-97. (in Chinese) )

[ 6] Bz, Bk, st 25, Bl sl rh R i 4t R /K SRETEM [ T]. /K SCHb T TREHER ,2007(3) : 41-45,50. (YAN
Chengyun ,NIE Zhenlong,ZHANG Guanghui, et al. Assessment of groundwater function in the middle and lower reaches of the
Shule River Basin[ J]. Hydrogeology & Engineering Geology,2007(3) ; 41-45,50. (in Chinese) )

[ 7] JEAE, WiE . s T i 2K 5 T KK 2 AR IE KA E A G R [ ], Hl R, 2007,23(4) :119-121,237. (QU
Junxia, YU Shengbo. Surface water and groundwater chemical characteristics and the mutual transformation relationship of Shule
River[ J]. Gansu Science and Technology,2007,23(4) :119-121,237. (in Chinese) )

[ 8] My, RADE, BEF 45, BBl Pk b 90 g 5 2 A8 A8 A B L S R AR BYAIOGYEL T ] /KA1, 2013 ,44(1) « 83-
90. ( YE Hongme,CHEN Shaohui, SHENG Feng, et al. Research on dynamic changes of land cover and its correlation with
groundwater in the Shule River Basin[J]. Journal of Hydraulic Engineering,2013,44(1) : 83-90. (in Chinese) )

[ 9] Z04 #eioc, L3R, %, B msih N KoK A1), HEKIE, 2012(12) : 177-179,71. (LI Feng, YANG Fuyuan
WANG Peilong, et al. Analysis of groundwater level in Shule River Basin[ J]. China Water Transport,2012(12) : 177-179,71.
(in Chinese) )

[10] FRIEM. 07 PG & J8E J 7] 17 A6 5 b st R /K BUR A #r [ 1], Hlb k., 2011(9):8-9. (CHENG Yuanshun. Analyzing of
groundwater in Gansu Corridor in Yumen Huahai Basin[ J]. Gansu Agriculture,2011(9) :8-9. (in Chinese) )

[11] B, 98, 2 54, 5. 1990—2005 4F i ) il Uit 48 b 4t A /82 52 28 AL 43 M [0 ], o [ V0355, 2010, 30 (4) : 857-861.
(DENG Xiao, WANG Naiang, LI Zhuolun, et al. Analysis on land use/cover change during 1990—2005 in Shule River Basin
[J]. Journal of Desert Research,2010,30(4) :857-861. (in Chinese) )

[12] BRpsSE, XD, BR80T 3 e A A R 58 28 Ak Bt P 2 [ 0] 7K SO Jot T 4 J9, 2001 (6) + 23-25. (CHEN
Dehua, LIU Shaoyu, WANG Zhao. Analysis on the ecological environment changes and its causes in the middle reaches of Shule
River Basin[ J]. Hydrogeology & Engineering Geology,2001(6) ; 23-25. (in Chinese) )

[13] E A1, g et N K AHR 28 L WP [ )] . S 7K ,2012,34(5) ; 40-41. ( YAN Ziren. Evaporation of groundwater
balance test field in Shule River Basin[ J]. Ground Water,2012,34(5) : 40-41.(in Chinese) )

(14] W HoRr g R A 8 0 A5 16 3l B 0 107« HEVE B 218 <53 I 2R S B A9 1 16 SRp R [ D] st v 1 52 =)l B
FE, 2003.

[15] JaE0%, THE. s TR %[ M]. dbat. Bl i, 2014.

(1]
[2]
[3]
[4]



