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Spatial distribution of lakes hydro-chemical types in Badain Jaran Desert

LU Ying, WANG Nai’ang, LI Guipeng, LI Zhuolun, DONG Chunyu & LU Junwei
( College of Earth and Environmental Science, Center for Hydrologic Cycle and Water Resources in Arid Region, Lanzhou Uni-
versity, Lanzhou 730000, P.R. China)

Abstract: In September, 2009, 51 samples of lakes as well as 8 of springs and 12 of wells were studies from Lake Guaizi Geolog-
ical Park in Badain Jaran Desert. The result demonstrated that almost all lakes from southeast edge to hinterland area showed Sul-
fate — Carbonate — Chloride type. The southeast edge has the most complex type, mainly contained Na* , C1~, SO,2~. It formed
into three sub-types for different contents of Ca®* and Mg®* , which attributed to different total dissolved solids. One of the sub-
type, had high TDS and without Ca>* ,Mg?* also appeared in north, which seemed to be one type just non-sequential distribution,
however, they had huge differences. After a comprehensive analysis, it showed that spatial variation of desert lakes mainly formed
by climate, and partly by local precipitation directly or indirectly, and groundwater recharge may be other factor. Compared char-
acteristics of water chemistry among the different part of south and north lake, it showed that the supply source of the hinterland was
more unstable than that of southeast, which might be drived by climate drying and warming.
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Fig. 1 The distribution of lakes’ samples in Badain Jaran Desert
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Tab. 1 The content of main ions in the Badain Jaran Desert lakes and precipitation

REEM Na® K' Mg* Ca’' €I SOiT COi” HCO; RAffi Na®  K' Mg Ca™* €17 SO;” CO;™ HCO;
101 132.1613.60 0.02 0.56 138.1429.64 78.76 4.29 122 45.69 3.50 0.07 0.41 29.75 9.17 41.85 7.30
L02a 140.47 7.42 0.04 0.00 246.57 7.05 15.90 0.38 123 89.64 6.85 0.13 0.70 75.83 24.96 41.01 4.85
L02b 26.78 3.31 0.10 0.48 27.21 4.46 17.03 4.10 124 97.89 14.50 0.05 0.29 120.3126.60 37.58 3.81
103 60.05 4.45 0.05 0.18 49.97 14.32 44.49 3.57 125 106.05 9.64 0.08 0.97 81.39 25.80 72.14 8.46
[04a 125.07 11.50 0.06 1.19 126.8939.39 61.31 5.55 126 54.69 4.74 0.09 2.38 29.37 10.09 41.72 7.40
LO4b 123.04 11.91 0.11 2.56 10.47 3.70 67.12 3.38 127 147.1513.98 0.09 0.63 102.70 49.33 102.24 12.69
LO5 63.79 5.31 0.04 0.21 56.96 20.02 42.80 7.76 128 78.93 5.23 0.11 4.10 49.54 26.75 63.95 8.09
L6 107.75 7.74 0.16 1.92 94.51 39.33 78.06 10.00 129 58.97 5.23 0.06 0.30 44.84 10.77 45.86 4.30
L07 130.51 9.51 0.06 0.41 131.5533.22 68.34 6.13 130 86.72 10.57 0.07 0.62 113.5323.18 20.85 2.93
L08a 105.36 8.08 0.04 0.37 109.94 32.57 43.57 7.02 131 50.64 4.04 0.12 2.37 33.08 11.66 33.30 6.09
L08h 1.07 0.07 0.01 0.10 0.79 0.45 0.45 0.59 132 0.33 0.01 0.01 0.08 0.27 0.29 0.00 0.36
LO9 162.98 19.24 0.06 0.61 190.40 55.31 37.95 3.17 133a 0.49 0.02 0.02 0.07 0.48 0.37 0.00 0.31
L10 176.20 14.23 0.04 0.80 183.4553.32 93.06 4.68 L133b 0.57 0.05 0.03 0.04 0.50 0.50 0.00 0.36
LIl 68.44 3.89 0.04 0.34 52.61 18.01 50.18 7.67 134 0.31 0.02 0.01 0.08 0.29 0.26 0.00 0.32
L12a 76.44 4.34 1.27 1.04 66.47 67.18 0.49 0.44 135 0.54 0.02 0.01 0.04 0.36 0.33 0.03 0.40
Li2b 71.88 2.81 1.26 0.57 46.46 83.23 0.77 0.73 136 138.0515.07 0.90 0.55 232.5347.25 1.74 0.46
L13 147.5910.49 1.26 0.77 193.2266.23 0.47 0.62 137 0.8 0.05 0.02 0.01 0.73 0.52 0.36 0.34
L14  79.01 4.03 0.45 0.39 70.94 77.61 0.61 0.76 138 105.02 8.29 0.19 0.54 129.1445.82 15.68 0.99
L15a 88.91 5.59 0.11 0.23 98.71 26.70 29.53 3.90 139 145.68 4.73 0.10 1.06 241.8228.23 11.72 1.64
L15b 77.49 4.35 0.07 0.47 79.07 27.26 27.86 4.36 140a 0.60 0.02 0.02 0.05 0.47 0.25 0.10 0.74
Ll6  77.49 3.67 0.14 0.66 63.92 12.67 38.88 4.54 [40b 219.57 8.01 0.17 0.31 91.17 67.43 89.67 13.64
L17 91.56 6.96 0.33 0.27 64.27 11.78 51.73 5.37 141 6.15 0.33 0.19 0.12 5.06 4.02 1.13 1.30
L18 90.00 5.79 0.11 0.73 66.94 13.80 57.15 6.73 142a 9.03 0.47 0.24 0.19 7.13 5.87 0.90 1.03
L1I9 92.01 5.22 0.05 0.34 63.24 19.20 64.40 9.15 142b 5.74 0.31 0.23 0.10 5.70 3.92 0.92 0.79
[20 77.60 5.61 0.06 0.37 49.80 19.16 68.26 8.83 143 35.89 2.40 0.07 0.16 18.57 23.11 19.70 5.39
21 8.44 0.63 0.03 0.34 4.83 1.8 6.11 1.95 Rain 0.37 0.009 0.002 0.15 0.014 0.14 0.00 0.09

2 OPHE MU T KA E S (mg/ 1)
Tab. 2 The content of main ions in the Badain Jaran Desert groundwater

SRREA Na®  K© Mg Ca® ClI° SO;” CO;” HCO; RAff Na®  K* Mg Ca®* €I SO;” CO;” HCO;
L12;V 101.6 12.9 7.3 39.3 70.3 81.9 0.0 255.6 136j 384.7 15.3 11.9 78.4 316.8 305.3 0.0 336.6
L15; 221.8 18.3 5.6 42.8 99.5 146.7 0.0 210.4 139; 157.5 8.1 5.0 43.4 127.2 105.1 0.0 165.9
L17j 158.0 41.9 7.0 64.3 129.2 90.4 0.0 319.3 104q” 161.3 7.2 3.3 29.2 78.3 78.4 0.0 229.3
L18j 226.4 29.2 4.3 43.5 124.4 157.2 0.0 283.1 107q 167.5 7.3 1.8 12.8 88.2 95.7 0.0 234.1
120j 258.7 35.0 8.5 45.9 18.8 16.8 0.0 460.8 Ll6éq 245.6 13.1 8.0 51.9 226.2 255.2 0.0 151.8
123 129.0 12.6 14.3 69.4 73.8 71.4 0.0 242.4 121q 74.8 12.7 9.2 45.2 51.4 74.9 0.0 267.7
124 92.7 8.3 5.6 19.8 53.4 70.3 0.0 150.5 122q 154.0 4.8 0.7 16.3 52.5 60.8 0.0 240.2
126; 202.8 17.3 9.0 56.7 126.0 198.9 0.0 297.8 123q 190.2 5.9 1.8 33.1 95.6 81.9 0.0 254.9
128 92.4 8.5 4.9 28.4 559 66.7 0.0 148.6 1259 239.7 6.8 4.0 31.1 106.6 178.9 0.0 277.0
L31; 84.3 13.8 5.9 31.3 758 67.3 0.0 130.3 128q 88.8 8.2 3.5 23.0 41.0 51.2 0.0 154.0

1) L12j R LI2 BIAA LK ,2) L04q Fom 104 WIF AL Y K.
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Fig. 2 Piper diagram of the Badain Jaran Desert lakes
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Tab. 3 The comparison of water chemical type between surface water and groundwater in Badain Jaran Desert
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Tab. 4 The changes of chemical composition in the edge of desert lakes in 1999 and 2009

ANIE| 1] (4E-H) Na* K* Mg?* Ca®* cl- 803~ Co%- HCO;

5 H M5 1999 — (094 0.30 0.01 0.03 0.10 0.32 0.33 0.03 0.19
2009 —09( %)  0.49 0.02 0.02 0.07 0.48 0.37 0 0.31

2009 -09( i)  0.57 0.05 0.03 0.04 0.50 0.50 0 0.36

B PR 1999 —09 4 0.59 0.03 0.08 0.01 0.46 0.28 0.11 0.63
2009 — 09 0.60 0.02 0.02 0.05 0.47 0.25 0.10 0.74

L PV 1999 — (94 147.00 7.62 0.003 0.01 112.00  42.90 63.10 4.39
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FERE 1999 — 094! 90. 60 - <0.1 0.15 - 24.3 36.2 7.02
2009 — 09 106. 05 9.64 0.08 0.97 81.39  25.80  72.14 8.46

I 15 AR 1999 — (94 40. 80 3.38 0.01 0.11 28.10 11.60  20.30 6.29
2009 — 09 54.69 4.74 0.09 2.38 29.37 10.09  41.72 7.40
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B, IR T UL U S A A T W A8 A LI I TF A 20 TR R K Al A S AR AR A ATy e 2t — A 5 I

4 g

(1) ELPRs ARV 55 0 10 7K A2 26 T80 phy 2K R 30 2% 28 R Al Na-CL-SO, 5 Na-Cl-( S0, ) ,Na-CO;-Cl-
(S0,) Na-CI-CO,-(S0, ), JE R =AM 50 DX, 5 UM (9 3t i At A8 1k, >4 M g K 4 i ) i o o A b
WA S — N ELE A AN IR EUR T H ATSR A 6 B K AT, AN HERR A S IR T K i ] i
W kb 2 ik SE A, RIVRT BEAEAE AN TR A A 25 BIL .

(2) 7R B GeNA e K A2 RS2 2% | 15 20l 2 D7 3B Jay Bt PR S5 A G DX = 1) 24 b g K 3%
SR RIEEANS I, IR Z L Na® (CL (SO;™ g 3= 5 [l Al B2 2 6 0 L DX ek /K T L vl ¥ T B iy R 45
fiff Ca®* \Mg™" & BRI HRA — 40l bk, O I BRR K. 5200 RT3 5380 /N B 2 S s i 1 L T
A A E UK A2 RS IITE 36 L 1 AR R T R K A~ B B S 2 b

(3) AR YD BEA R ZE LT T AL 45 SR T, W 87 T e 205 05 14 7K A = R 500 5 T O AAT R
AR, IR T IR AL AR
B B 2009 F & FHE AR A F R R A R R X R A P ) R Ty Ao A TR, B30T 2 )
BT LRG0 K 5

5 &% ik
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