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Allogenic groundwater recharge to Erenhot Basin
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Abstract; In order to identify the source of groundwater recharge in Erenhot, the transforming relationships
between atmospheric precipitation, surface water, soil water, and groundwater were studied through isotope
geochemical analysis. Due to evaporation, the soil moisture remains lower than the maximum water holding capacity
for a long period, and the infiltration of precipitation is not sufficient to change this situation. Compared with
precipitation, the soil water is more depleted in deuterium and oxygen isotopes. Through comparison of deuterium
and oxygen isotopes in soil water, groundwater, and local precipitation, it was found that the soil water is mainly
recharged by groundwater. The isotopic composition of precipitation in the Qiangtang Basin, in Tibet, is similar to
that of the groundwater in Erenhot, indicating that the groundwater in the Erenhot Basin is recharged by an
allogenic water source. Ankerite, red clay, travertine, siliceous sinter, gypsum, and other minerals are widely
distributed in the basalt eruption regions in the Erenhot Basin. Elements such as Fe, Mg, Ca, and Si in these
minerals may come from deep-circulating groundwater. The formation of ankerite and red clay indicates that the
deep-circulating groundwater goes through a high-temperature process. The allogenic water may come from the
seepage of rivers and lakes in the Tibetan Plateau, and the deep-circulating groundwater recharges the groundwater
of Erenhot’ s volcanic basalt areas via volcanic lava pipes. Based on the principle of deep circulation of
groundwater, four artesian wells have been drilled near the craters in Erenhot, with the flow capacity of a single

well reaching 30 m’/h.

Key words: deuterium and oxygen isotopes; isotope geochemical analysis; Qiangtang Basin; ankerite rock;
groundwater recharge resource; Erenhot Basin
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9 BRHEHEENTEE A—A’

15 HRHMIHKEEE 30m’/h, 1554
ST T KRS LK 72h, dhK SRR E AR
80 m’/h, KD FEIR A 1 m, R T4 A WA
P N 1S H AT TR S AL R R R A
rp (HIEH R KA IS M 3% | i LI &
MARARA, AT WL R /K R 1R K, Bl fL46 25 19 &
KIZ VLI 9, ot rh i R A 2R B K2 50 m, LUK
FBIAE 5 A ROk R 32 RLAD 2 7T 58 R AR X B 7K B 26
T2, EF LB T EAAESBEKE, HAKRKZE,
TDS KT 2¢/L, TEHIMBEMN 15 25 3 5HI
b1 S B K K, T2 5 I T K B ),
X R SE T A S HL R /K R R —2E ) itk
AU R K R A TSR B Tk Ay Sk i,
TE K LI B A S T TP AR KA T
3.4 REFMTKEZDSRMNIERE

TR R A MRS E R AT —Ed s
e A5 Az B A 4L TR A DR, SR e A 1
Hafahegdgm, M kA sfa, AaaiifRc
LT T 200 Z4F, A A UIE AN 1] BE7E H IR E
T SRR 2 3 = A A B IR BEAE 104 ~
368°C 2™, iR A TP A S B (<,
SEEMAE 0. 4, I T HAl LA 2 A/ 7 AR RK 5 AH
TR AH B AR R FGAE, 10 53R K 7K A U ARLAR T, S0mT
AR 2 A BEURR T B R IR /K R4 5 K 4 Jo e
JERMERE IR LR, A KRB BT R,
HAE AR R 2B K Mg™  Fe™  TER S
JEWEE T & A 1 = A AR L, AT Bk 1 =
AP IR, TET R A s e R
TERK G BRI 20 T, A AP i Mg™ |
Fe® 3k H kI,

PTG LR S N O RYTIY 2 =05 Rl I s o T = 4 M
TE 1500 m B fLIEEE I HL 2, 20 + )2 AR TR 2




H5EHERE TR, RO R TRIL K,
ArAAERZE, ZWE 2, ARIFBEFERE
WhHA+EER O ESEET , W20
A R R T AR . A e B, 2 4 0k ok
H A XU S0 3R T8 T I B T = A Ak R
(Fe,0,) WARRL T 414, BRI S8k = A iy gk
B NORA RO A HIE A A KRR, R
b DX M KR 3 ok LU A A T E A BIA SR Tt
T B8, TR AE 26 Hb R 7K B I B B oy B I A A
(SCW) , T BE 55 T 374.15°C, JE /1 KT 22.1 MPa,
SCW TEXE 71 b6 T8 rP IR Rl FE vp 2R T 4 20 v
) Mg™ \Fe 85 B, AV 6T Hh b 3 iy 2 A v oK
M Fe BT 53R 0, KA E IR F
L, AR Fe, Oy R, 8 G P20, 30 Vit R 2 b 1) 1
2 A I S S TG PR T KA 56 B K
MR /KA A T IR, 0 1 T B T BRI Ry
T SR FEMRE 7, A i) 2 B MR R A 5
s R At k8 E A S5a+
AP E IR 2 h ISR I R R R AR FR S, e A 9 4
e+ a RS TR 0 T8, 40 IR AU
R 20+ A I 5 RE6

4 & it

a. IEIERERE KA L DURNA MR K T HL s
AR B TR R R EL 2 R K ATk, MR KOk
HAMNEIK RN iR PERE K R R e & B AN K
AT AEAE [V 98 95 I 4 XA 3 s B T K

b, RN LSRR S, R
TDS {HIE K T-Hb 7K 9 TDS {8, T3k rh R A Rl 7
5K RN, 5 R KRN 3K R 2
KR TSR 7 BRES, ABFK R AL L
S ARG I B KA RERMARIHL T K

c. URAEFRHL T 7K 5 589 JCOlms & A7 56, ok
Ly 1T AT (4046 o 235 4% 36 B 3l T 7K Ol B TR 385 )32
IR A 5S4 I Mg Fe K H T Hug 7
ot R R R GG IR M T K % 2 5 iR s
Bt FE TE AL A B P A Skl

d. ETHERA T E T R KA B K Y
WA )2 B [ RAK Y A6 1 25 J0RE, s & 3 AR
TE R A RBET: AR A 1 25 B X Ll 1 T Bl K
B AR Ok K L R TRAE PR b K
VDRI AR B A TE” H BCR EE A K IR,

e. AREHL T KURIEIA BRI HEWT , Al O R
JERRAKR B URIGER LT K, P, 2E &l
BEEFTH T 4 1 AW, BIFREE 120 m, 7&K HoK Sk
TR SR, IR /K T 3K 30 m’/h,
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