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Tab. 1 Equilibrium computation sheet of underground water in simulated areas 10* m’
KT HEHE 5T
HH K/10% m? T H KiE/10* m?
B A 25 808. 84 WKL -58 119. 82
KRB 15 509. 97 VA TE HE -2 252.68
HH A B4 5 206. 34 A0 g ik -1254.18
L0 ) 4025 17 048.27 ANTIFF -776. 00
it 63 573.42 it -62 402. 68

(5)KICHT SR, TR R B AR R NI 5
UL R K T 7% 2 4% 5 2% 19 A BRR JEE AR Bl 1

R2 KMHRSHSRWE

Tab.2 District assignment table of hydrogeologic parameters
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BT E R E AR B R R AR, e s e o
WPRRAT S 7K )2 M PR ZE R SRERA 3 m, MDY ANAD AR o oo s i ok
PR ZE R IHIRIUE R 6 m, FEBLRL 43 R P AS X, 43 X B4R ORR Z R PE
Y55 MU TR S ARETR 30 m B9 DEM B, B B 25 N EE ST
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2 0. 08
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Tab.3 Underground water equilibrium computation sheet of steady flow simulation

R KB/ (10* m® - a™") RRIBAUME/ (10 m® - a™!) HXFIRE %
RAERNG+HEFMG - N LI 19 940. 31 20 341. 88 2.0
T RS 1 A 17 048. 27 17 748.27 4.1
ZR A AL AU 1] 37 1L -1254.18 -1 162.56 -7.3
T B ANG 25 808. 84 26 308. 84 1.9
WK ZE &R -58 119. 82 -59 818.01 2.9

3 M ARIFED w5 0

3.1 HARRMTKEEREESH

T SRS BRSO P BRARE R T4 A 38 A BEHUL DX Il /K 38 it 1) L5 A 3% 4 iR,
H T EEXF P=50% T KRR X &, BUIRAE 4R BANG BRI B e kh 4 K2R K
iS5 43R 651 749 900, —640 092 500, 263 088 400, —598 180 100 F1 11 657 400 m® , iH4EARN; T IR
A PR 45 T4 1 B R 1 24 %o AR Ak 20 3 - 10 800 320, -9 069 143, -4 320 128, -8 387 560 -1 731 177 m’,
WA A AR K =1, 7% , 1. 4% ,~1. 6% ,~ 1. 4% F-14. 8% , T 4= XEEART | K HIAM 4% 08 R 1 4F
AR TN K HAR IR B /N

F 4 WHRRIVREFZITE (P=50%) th Tk HET L

Tab. 4  Underground water equilibrium comparison of study area between actual year and design year (P=50%) m’
A4 KA SR Sl HEH: I B WK7ER it
BLARAE 2 449 366 2 405 556 988 723 2 248 044 43 810
WIHE 8 839 266 8 475 961 2 266 703 7 286 480 363 305
H Al 6 389 900 6 070 405 1277 980 5 038 436 319 495
AR (%) 260. 88 252.35 129. 26 224.13 729.27
BLARAE 2 885 649 2 834 035 1 164 834 2 648 466 51 614
W4 9518 643 9 135 379 2 624 093 8 004 609 383 263
2 AL 6 632 994 6301 344 1 459 259 5356 143 331 650
AL (%) 229. 86 222.35 125.28 202. 24 642. 56
PRA 33 673 461 33 071 167 13 592 786 30 905 711 602 294
3 B4 30 432 207 30 154 039 12 620 410 28 367 810 278 169
Al -3 241 254 -2917 128 -972 376 -2 537 902 -324 125
AL (%) -9.63 -8.82 -7.15 -8.21 -53.82
PR 54 353 257 53 381 078 21 940 489 49 885 757 972 179
WIHAE 51 459 281 50 776 499 21 072 296 47 567 681 682 782
i A -2 893 976 -2 604 579 -868 193 -2 318 075 -289 398

AR (%) -5.32 -4. 88 -3.96 -4. 65 -29.77
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A IKAR SN SHEE (R TR 20 BkEL it
PLRAE 57 144 779 56 122 670 23 067 328 52 447 832 1022 109
B4 54 945 357 54 143 190 22 297 530 50 646 506 802 167
3 Al -2199 422 -1 979 480 -769 798 -1 801 327 -219 942
A (%) -3.85 -3.53 -3.34 -3.43 -21.52
BUARAE 83 992 993 82 490 669 33 905 003 77 089 290 1502 325
WIHE 100 882 240 97 690 990 42 349 626 9 1225 589 3191 249
o) A 16 889 246 15 200 322 8 444 623 14 136 299 1 688 925
BAE (%) 20. 11 18.43 24.91 18.34 112. 42
PLARAE 169 943 418 166 903 758 68 600 152 155 975 123 3039 660
WIHE 169 885 539 166 851 666 68 571 212 155 926 157 3033 873
7 R lAy -57 880 -52 092 -28 940 -48 966 -5 788
TAE (%) -0.03 -0.03 -0.04 -0.03 -0.19
BUIRAE 104 683 782 102 811 376 42 257 143 96 079 425 1 872 406
WIHE 80 501 715 81 047 516 27 747 903 76 491 950 -545 800
8 Ly -24 182 067 -21 763 860 -14 509 240 -19 587 474 -2 418 207
TAE (%) -23.1 -21. 17 -34.34 -20.39 -129.15
PLRAE 43 264 121 42 490 285 17 464 197 39 708 078 773 835
WA 37 464 592 37 270 710 14 564 432 34 958 264 193 883
o) AL -5799 529 -5 219 576 -2 899 764 -4749 814 -579 953
TAE (%) -13.4 -12.28 -16.6 -11.96 -74.95
PLARAE 48 795 635 47 922 861 19 697 073 44 784 936 872 774
B 47 186 584 46 474 715 19 053 453 43 496 087 711 869
107 AL -1 609 051 -1 448 146 -643 620 -1 288 850 -160 905
A (%) -3.3 -3.02 -3.27 -2.88 -18.44
HARAE 35 782 046 35 142 037 14 443 947 32 840 983 640 009
Beit4E 34 219 298 33 735 564 14 131 398 31 617 352 483 734
i A -1 562 747 -1 406 473 -312 549 -1223 631 -156 275
AL (%) -4.37 -4 -2.16 -3.73 -24.42
IARAE 14 781 393 14 517 008 5 966 726 13 566 454 264 385
WIHE 15 614 858 15 267 127 6 133 419 14 204 055 347 731
2 R lA, 833 465 750 119 166 693 637 601 83 347
AL (%) 5.64 5.17 2.79 4.7 31.52
BURAE 651 749 900 640 092 500 263 088 400 598 180 100 11 657 400
WIHE 640 949 580 631 023 357 258 768 272 589 792 540 9 926 223
= Al -10 800 320 -9 069 143 -4 320 128 -8 387 560 -1731 177
TAE (%) -1.66 -1.42 -1.64 -1.4 -14.85

AN TELH 43 i 52 KA T T 3K AN R A 4], JEE 5 S 1 bR 7K U et i 28 Ak i AR (R AR AR T]
HEZ RN AN [R] AR 5, 45 D044 i 5 28 52 0 M0 e A — 0 [R) 14 [R]val " AR b ka3, BB ey A v A3
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Fig. 3 A comparison diagram of groundwater flow field between actual year and design year (P=50% )

T A BH T KO IR R, RIBHZ B AR | elevation
PRSI 5 5 52 0T KSR R, St A ) B AT 14 :
AYBT, ESEAE B R ES ) B U R B 9 A W I (A
4) A WK A AR B AN 5 T, X EG A B BUIR
AR BB X B B bR AR 7 AR AR A 0, AR 5
WHAE Nt S SLGE Tl i, P = 50% BB T4 L
K AR K A e 1 A R 8 T R i
HARHRN 9K 480% F1-42. 50% , 3% 5% Wil i b T 7K 137 28
E—fAE 0. 4~0. 8 m,

4 B RRED AT T T3t 2K A7 M I 5 A2 50 A1

Fig. 4 A distribution map of groundwater level’s monitoring

sites at cross section of Taitema Lake
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Tab.5 Water level fluctuation of Taitema Lake water level monitoring units (P=50%, January) m
W X W a5 ILRAEREIUK AL BHAEBAAK AL KA 20
H1# 972. 104 19 971.714 2 -0.39
H2# 973. 522 46 972.932 5 -0.59
H3# 974. 002 56 973.422 6 -0.58
HA# 947.421 94 947.051 9 -0.37
H5# 947. 143 37 946. 783 4 -0.36
Ho# 943.991 94 943.761 9 -0.23
HT# 933. 377 69 932.987 7 -0.39
HB# 933. 446 35 933.036 4 -0.41
HO# 933.726 44 933.286 4 -0.44
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Impacts given by reservoir works on groundwater in arid area

LI Jing-yuan, WU Wei, ZHOU Xiao-de, WU Jiao, JIAO Lu-hui
(State Key Laboratory Base of Eco-Hydraulic Engineering in Arid Area, Xi'an University of Technology, Xian
710048, China)

Abstract: In order to reveal the impacts of dams and reservoir works located in the arid zones on the groundwater
level of the middle and lower reaches of the Qarqan River, with GMS applied to the groundwater modeling, a model
for prediction studies of the changes in the groundwater flow field was made on the basis of the related data, such as
hydrogeology, climate change and irrigation in local areas. The analysis results indicate that firstly, the equilibrium
amount of the groundwater in the simulated area of the Qarqan River has been 1170. 74x10* m’ for years, showing
slight proper equilibrium. The rising height of the groundwater has been up to 13 mm for years, and the groundwater
has generally demonstrated upgrade tendency; and secondly, from the perspective of the whole region, great
changes of groundwater flow field trend have not appeared since the dam was constructed. However, remarkable
changes of flow field in the local areas have occurred. The main areas are irrigated ones and the downstream sub-
basin of the lakes. The fluctuation of the affected underground water level is up to 0. 4 ~0. 8 m, whereas the likely
affected width range close to the north and south sides of the Qargan River is about 1 km.

Key words: arid zones; dam and reservoir engineering; groundwater; numerical simulation; conceptual model



