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Research on the recharge of the lakes in the Badain Jaran Desert; Simulation study in
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Abstract: The Badain Jaran Desert was located at the northwest inland of China with drought and intensive evaporation. In stark
contrast, there were dozens of permanent lakes inside the desert hinterland. Water recharge of the lakes in the Badain Jaran Desert
has always been controversial. Based on water balance algorithm, this paper investigated the water recharging mechanism of the
lakes. Dynamic observations of precipitation, evaporation, lake level and groundwater level were conducted in the Sumu Jaran lakes
area. Based on the data analysis, a 3D model of groundwater was set up to reconstruct the seasonal dynamic characteristics of the
groundwater level in the lakes area, and the water balance analysis was carried out. The results indicated that the precipitation
wasn’t sufficient to meet the water loss via evaporation, and leakage of deep confined water was important to maintain the lakes.
Both the groundwater level and the lake level showed as a sine curve, and the changing range was 18 and 22 ¢m, respectively. The
maximum and minimum value of groundwater level and lake level appeared in April and November, respectively. The average re-
charge rate of the Sumu Jaran lakes for many years was approximately 11620 m®/d, to which the rainfall and leakage of the deep
confined water contributed 13% and 87% ,respectively. The former was high in summer and low in winter, while the seasonal varia-
tion of the latter was not obvious. The deep confined water, ultimately, was probably formed with rainfall in the mountain areas a-
round the southeast Badain Jaran Desert. No obvious water deficit needs to be covered by the groundwater that is transported to frac-
tured zone from the remote area. The results can provide scientific gist for the rational use of groundwater in the Badain Jaran Desert.
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Fig.1 Remote sensing image of the Badain Jaran Desert and Sumu Jaran lakes

2 ¥iiE

IKAE BB AAR AL R K BB A Y B 2238 , R 5 I B IR AR A . ZEAS R 58 2 01, T 35 PRV
PR S 1 A b T A A M TSR, SR it , AR 430 7 R I AT R 1AL R %% T 2 A MiniDiver (7K R 7K
TRAL RS ) Hop WS B W1 /K 2 1) MiniDiver [#5E FEAF R [, 25 L1; Wi s R K437 %) MiniDiver %225 76 ] 13



470 J. Lake Sci. (#ia#+3) ,2017,29(2)

R IAL S 12, LI 16 m WETSRR Jy 1 h( & 1).

Ro7K 25 2 B A Rk A7 B e T R 134 —45, L 2012 4F 9 H 1 H % 2013 4F 8 H 31 H.
2.1 X PEKFIEE

Rif 7K FZE R A A T 60 4 Ml KRR 28 R S A2 | JHG o ) 0 P R I Y /K DR ) o AR A R S A
PRI X F5 30T A S 4 il A T BT 38 A (BE BS 240 80 km, B 1) i3 AR T 1978— 2000 4F LUK IS 4508 , Xt
AR 58 B A T AR A (L. BT RE35 4 S 22 AR X K i 115.8 mm , Z24F 128 % B 3452 mm ™) | B 1
EIFE AR BAR GG RIA 3, AR EBI A L A BoK RS B 8 2R R R
BFE 7 A CH5 85 A U M B AR Xt e, IR SE S 9 H WA 8 H LB 2) . VDB P B il A< 4 I D T S 3
Wi, BEA 4~ 5 4ERY T 0. T T EA AR TR TR AT A X4 W00 25 B S I 5 T 3 A B A AR K 2T
A A B — B (RAR K b/ BTt T HLAR PR AR A B B, 40 2010 4EREZK 24 104.8 mm, 2011 4F
W 75.3 mm. 28K 510, S5 FIFH IR BEAH 56 28 G0 S0 DM RS0 1 D00 A1) 355 1R TR0 (o T 3 A5 AR IX LA 2y
5km)2012 43 A 25 H—9 A 10 H¥IE P HZE KRR 5.3 mm, £FE L /DT 1939.8 mm; #%/NF-H
BCE B A UL X 1 228 A T YW T 26 2 N 1040 mm ™7 5K B 4H 2% S 45 B am /N TR 7 36 47 TR 4
S I 2378 R (3452 mm) . R BT I3 AR 3 MO X JLAF 1) 8 K RN 28 & AR 5 BT 38 A A7
TEARFIFREE B2 5, NI SR e W . S8 F ok, BRBIAE T 2012 4F 9 A e s S T A s/, W<
IR oK B SSREE AP HEE T E-601 BIZE & L, 314 %% MiniDiver 1 L W1 IH /K H 7€ &
i, A B FEREE 2245 T BaroDiver (SRS IRAG AR ) , T MRS RS, LAEX) MiniDiver #H17H1E. K4
il % 2 L340 225 T I3 A7 A I L5 B2, 48 2 I PN ) /K BB W 7K, 5 ) 1 28 2 I P fim A TR 7K DA 4 3
FERIRRGE.

2012 4F 9 A £ 2013 4F 8 [, WX A 4F Ky 163.6 mm, L5 BTz 3 47 L2 4R F- B AH LE s 1 41% , 7%
Z0 T EREEEE LB BRI RS R —E WREYLME, 0 11 AR 6 ARl & A T kKR
P, B K R IHEE SO mm (18] 3) . RL X HR T, WA pa s X & K RRAF 5 B hr 38 47 I 22 47 1 24 B K R AiE
Z S, (HR E LR W BT R CEE 2012 45, 454 F T BYAEAE 2010 F1 2011 45 (4 W I 45 5150
A DGR 3 4 A PRI K I 2028 114.6 mm, | 433 E BT 3 45 T2 AR #4908, iX BB 2010,2011 4F g AHXT
FUKAE 2012 AF AR FARAT. R B, R AR MO X K AR PR L K, AR (AN 5], 247 H 7k
5 PR A A — Bk

35 600 60 200
301 - Bk - 500 50 - Wk L 160
s e R
25 - .’.Kzii
. 400 407 .
i - 300 ko 1 30 i
5 151 g ¥ 80 5
& E B reY B
- 200 20
10
L 40
5 ] - 100 10
0 - -0 0
9 101112 1 2 3 4 56 7 8 H 9 101112 1 2 3 4 56 7 8H4
P 2 437 8 A T 22 A7 1 K e 2 el 2 Pl 3 SR AT M) DX ik K B 0 2 it 2%
Fig.2 The curves of the average precipitation Fig.3 The curve of the precipitation and
and evaporation in Alxa Youqi evaporation in Sumu Jaran lakes area
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Fig.4 The curves of the groundwater level and lake level in Sumu Jaran lakes area
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Fig.5 Hydrogeological profile of the conceptual model in Sumu Jaran lakes area
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