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Isotopic and hydro-chemical evidence on the origin of groundwater through deep-circula-
tion ways in Lake Daihai region, Inner Mongolia plateau
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Abstract; In search for the origin of groundwater, a detailed investigation of the stable isotopes of oxygen and hydrogen in the lake
water, springs, well water, dam water, as well as soil water extracted from the four soil profiles in the Lake Daihai region, were
carried out. Isotopic and hydro-chemical analysis found that apart from the direct precipitation supply, Lake Daihai is also re-
charged by the spring water. The mean isotopic compositions of local precipitation are much higher than those of spring water and
well water collected from the surrounding areas, which means that the spring water is not supplied by the local precipitation. Ac-
cording to the isotopic analysis of soil water extracted from the four soil profiles around Lake Daihai region, the 8D,3'80 values are
significantly lower than those of the local precipitation. Furthermore, the TDS reach their peak values about 1 m beneath the earth
surface, higher than the theoretical values due to evaporation. It evidenced that the local precipitation can not infiltrate into under-
ground, in another word, the spring water of Lake Daihai is not supplemented by the local precipitation. In concluding, the results
show that the main recharge source of groundwater in the Lake Daihai region is not local precipitation, but most come from a region
where the precipitation is characterized by much lower 3D ,3'®0 values. We can deduce that there is a kind of recharge ways we
had not reveal before deep down in the earth’s crust. In the Inner Mongolia plateau, deep-circulation groundwater from external
drainage area is an essential source of recharge.
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Fig. 1 Study area and distribution of sampling sites
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Tab. 1 8D,3"® 0 values and information of sampling sites in Lake Daihai and its surrounding areas

KAE G KFEH 5 K21 3D/ %o 380/ %o
1 SEEMIKEE (41°04'N,113°14'F) eIk -39.5 -1.88
2 W N FHF(41°04'N,113°15'E) FK (5 m) -71.3 -8.59
3 N FA(41°04'N,113°16'E) F:7K (130 m) -72.1 -8.83
4 SRIRFT (41°03'N,113°16'E) K (5 m) -70.2 -8.60
5 SRR (41°02'N,113°16'E) Rk -70.1 -8.75
6 AZAT(41°05'N,113°18'E) 7K (6 m) -72.4 -8.36
7 BEF111(41°07'N,113°21'E) K -78.6 -9.71
8 i (41°07'N,113°21'E) K -73.1 -9.17
9 F 74 (41°06'N,113°21'E) FEAK (10 m) -75.1 -9.16
10 Bk (41°05'N,113°22'E) 7K (3 m) -63.9 -7.79
11 VLR (41°03'N,113°22'E) FHK (7 m) —-64.7 -7.39
12 B (41°03'N,113°22'E) FEK (45 m) -74.9 -9.3]
13 BT (41°04'N,113°20'E) FHK (19 m) -67.9 -8.25
14 YA (41°07'N,113°17'E) F£7K (30 m) -76.0 ~11.31
15 1857 (40°37'N,112°39'E) Kk -76.2 -10.52
16 1857 (40°38'N,112°38'E) kK -91.7 -12.07
17 MR (41°06'N,113°15'E) FEK (33 m) -70.4 -9.11
18 ZEFWHK (41°06'N,113°12'E) HK (10 m) -72.5 -8.77
19 T HE(41°07'N,113°11'E) ok -69.1 -8.75
20 =R (41°09'N,113°11'E) Rk -71.6 -8.96
21 P A (40°57'N,113°28'F) J£K (38 m) -68.5 -8.86
22 JNESRAT (40°57'N,113°29'E) Fk -73.8 -9.09
23 A0 (40°58'N, 113°23'E) FEK (26 m) -67.5 -8.26
24 =434+ (40°59'N,113°18'E) Hok -67.7 -7.94
25 ZREFR (41°01'N,113°18'E) Ak -70.9 -8.89
26 B SR (40°49'N,113°12'E) ok -70.6 -8.62
27 iR (40°46'N,113°10'E) F£K (30 m) -69.1 -8.51
28 LIRPIK EE (40°43'N,113°10'E) eIk -4.5 3.68
29 &k (40°21'N,113°16'E) F7K (30 m) -67.7 -7.99
30 SE A7 (40°24'N, 113°12'E) FH7K (170 m) -67.8 -8.38
31 ATTEKEE(41°12'N,113°17'E) FEIK -44.0 -2.57
32 WA (41°23'N,113°16'E) FEAK (13 m) -73.6 -9.01
33 JRSEAT (41°31'N,113°08'E) Fk -70.5 -8.81
34 IS (41°31'N,113°08'E) Fk -79.4 -10.15
35 THRE R (41°34'N,113°37'E) FH7K (75 m) -86.1 -11.02
36 TI#B Tl [X (41°32'N,113°35'E) J£K (40 m) -80.2 -9.95
37 TEB Tl X (41°32'N,113°34'E) K -39.3 -1.35
38 JEHE =& A (41°35'N,113°10'E) F£K (30 m) -76.6 -9.51
39 TV (41°06'N,113°11'E) FEK (50 m) -68.4 -8.90
40 %95 (40°36'N, 112°39'E) 7K -6.2 2.01
41 A% (40°36'N, 112°39'E) 7K -6.6 2.22
42 A% (40°35'N, 112°38'E) 7K -5.3 2.44
43 18574 (40°36'N,112°40'E) WK -6.9 1.92
44 18574 (40°36'N,112°44'E) WK 1.2 4.13
45 189G 3 (40°37'N, 112°45'E) L yEK —44.4 -3.44
46 AN MLY% (40°37'N,112°45'E) Ik -42.4 -3.01
47 ANt I (40°37'N,112°45'E) Ik -56.7 -5.63
48 ANt I (40°37'N,112°45'E) SHE K -46.7 -3.96
49 TSI (40°35'N,112°50'E) Kk -71.0 -9.64
50 1N 231 (40°34'N | 112°34'E) Rk -80.5 -11.06
51 TSI (40°36'N,112°39'E) Rk -74.0 -10.21
52 TSI (40°37'N,112°50'E) Fak -76.6 -10.64
53 AN 3 (40°32'N,112°14'E) Hok -76.7 -10.91
54 ARG IR (40°34N 112°34” E) ok -78.5 -10.82

# KRR 1 ~14 15 ~16 17 ~25 26 ~30 31 ~39 435 F 2009 4E 5 H 26,27 .29 .30 .31 H AL, #4540 ~54 F 2011 427 A

15 HRFE.
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Fig. 2 Oxygen and hydrogen isotope relationships of lake water, spring water, well water,
soil water, pond water and dam water in Lake Daihai and its surrounding areas

XN R H R K A AE 30% Ze47, 6 TP i 55, R R i BRI K A 10% ~ 15% . %18
TR IOREL Fre/IN R T ] 357K ek 109 3T, 4 m JEEA0 6 0T 0 2 38 B i R AR /K Bt BT 19 7K 2 400 mm, 3 FE A
AR S DX A AR R K (L. B ATE DL, 51 DX A AR A B K e — P A A8 AT [ R 7K B i AR 14y 0
JEL L L TR T 1K T RE IR B IR R IR th A 3.5 ~ 4.5 m. B RAE oK I AR — PRI,
T A SN I IX B B R ARAE AR 20 21 4R v oK .

21 A R 14 e K BE A8 2o A 4 AN R R 7K — DR R GO AR AR TR MK | Lk A
H TR KB PUOK A v, /KO B SCHE PR, T /K SPGB v 43 304 o B0 A (. B SRR K RE A% e A
PRI 25 2 T 7K A8 A A A 1 AR 10 SR P A 450G R O A5 B, O HL R K R U 1202
RAFEK. BN T B AB I EE T ARG ACHE - SRR G, A G Y BOE JF B 15 B SC 0 A . 2B
TERF AN IR RAE , A B FLoR AR SR T, 75 2 oA DN SR DG, BIF S I /K R A 08 R, DA T 1 DB o 7K 2 5
RERS AT A I K. S8 3 FEAR OC KRR AE T 4 A 30 1T, #5350 180 & 7K 26 8D 8" 0, TDS P-4 fH K R
PR B LR 2. 36 EHOK BT R AUKA2E 00T, 23 ) 0 TN 8D .80 LUK 57K % TDS B HLTR (1)
ARAGHIZR (] 3,4) . 4 AT Y2 5 /K SRR /N T 18] A9 e R /K 38, 3 7K 3R B A 1 0% i 1 o, B2 A
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Tab. 2 Weighted averages of soil water ratio, 8D, 80, TDS and information of sampling
sites in and around Lake Daihai

FEROKE/ PR IBCEE TACE TACE

pisgal SR B
R I R mm TIKE/ % 8D/ %o 5%0/%  TDS/(mg/L)
a TiE T (40°56'N, 113°18'E) 420 9.65 -75.1 -8.45 3302
b B 1 (40°46'N,112°47'E) 413 11.27 -73.4 -8.33 2127
c FHTH (40°35'N,113°10'E) 400 8.15 -70.3 -7.91 4627
d B 11 (40°36'N,112°15'E) 413 13.42 -70.2 -7.32 4070
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Fig. 4 Water ratio of soil profiles, vertical measured and theoretical TDS values changed with depth
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