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[Objective] Budongquan Spring is in the region of Hoh Xil on the northern Qinghai—Xizang Plateau. It is a typical sub—surface
spring with discharge that ascends to the surface through taliks in the permafrost. It is an important water supply for the
Qinghai—Xizang railway and the construction of small towns along the railway. Therefore, it is very important to understand its
formation and water characteristics. [Methods] In this paper, we evaluated spring water quality using the single index evaluation
method. We analyzed water storage, circulation, and sources of main chemical components by examining the local geology,
environmental isotopes, and hydrochemistry. [Results] Budongquan spring water quality is in class V throughout the year. It is in
class V in terms of total hardness, SO,”", and CI", and in class I-II in terms of toxicological and heavy metal indices. Nearby glacier
meltwater and river water are in class I-II. The spring is mainly recharged by glacial meltwater from the southern slope of Kunlun
Mountains, atmospheric precipitation, and surface river water. Average cycle length is less than 5-10 years. Groundwater flow
follows the talik zone along the northeast—trending active normal faults. Budongquan spring is formed by the surfacing of
groundwater that is blocked by the west-northwest-trending active reverse faults. Its chemical composition is mainly determined by
evaporation, and presence of and interaction with magnesium salts and carbonate rocks. [Conclusions] To meet standards for

drinking water, we recommend mixing spring water with river water at a ratio of 1:2.

Key words: Budongquan Spring; tectonic taliks; water quality evaluation; glacier meltwater; Hoh Xil; hydrogeological survey
engineering

Highlights: Water quality and formation mechanisms of the Budongquan Spring in Hoh Xil were clarified for the first time. A
genetic model of sub-surface springs on the Qinghai—Xizang Plateau was developed.
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Fig.1 Geological sketch of the study area and the distribution of sampling sites

1-Metasandstone of the Maerzheng Formation, Mid-Lower Permian; 2—Carbonate rock of Upper Bayan Har Subgroup, Mid-Lower Triassic;
3—Metasandstone of Upper Bayan Har Subgroup, Middle Triassic; 4—-Glacial deposits (ng‘) and alluvial deposits (Qp"‘) of Upper Pleistocene,
Quaternary; 5-Alluvial deposits (Q,") of Holocene, Quaternary; 6-Faults; 7-Glaciers; 8-Rivers; 9-Settlement; 10-River water sampling site;

11-Spring water sampling site; 12—Atmospheric precipitation sampling site; 13—Glacial meltwater sampling site
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Fig.2 Piper diagram of the different water bodies in the
Budongquan region
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Fig.3 Variation characteristics of main components exceeding standard in Budongquan Spring water during the year
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Table 2 Evaluation results of single components in Budongquan Spring and river water

_ AU IR 7K
e L — — — K
" b R Kb i Kb D KIRAA
pH 7.51~7.92 I 7.85~8.50 I 6.5~8.5
o ilica 871~952 \% 125~152 I-1I 450
TDS 1498~1660 I\ 194~280 [-1I 1000
SO,? 500~608 \ 25~44 I 250
cr 411~429 \ 29~41 I 250
E2R <0.01 I <0.01~0.19 I1-1I 0.3
— AL 2E TR bR i <0.001 I <0.001~0.046 I-1I 0.1
i <0.01 I <0.010 I 1
22 <0.002 I <0.002 I 1
= <0.02 I-1I <0.02 I 0.2
FEE R 0.62~0.78 I 0.37~0.81 I 3
NH," <0.04 I-11 <0.04 I 0.5
Na* 200~217 v 21-43 I 200
NO, <0.002 I <0.002 I 1
e ~ NO 2~8. I .70~4. I
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A ORI AR 4 R BT AR 45 2 B B TR A, AR IR 7R
35~70 4F, Wit AN R SR AT 2 T AR K TR A kb
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JURIK A H S BEARAG, M 56BN R SR A5 2 T3
IKHNE R TR AR, AR AK SO Hi T 78 25t 32 1,
TEBTH b R B B I B AN R IR K RS B 1.2 m/s
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5.3 FENFHESSKRIE

FI K e - 1 LAB AR AR 0 2 K A2 i o3
AR = AT K A 2 A B Bz —, 8
b T K AR B BH B ] 1 HEABL G 28 AT DAAE 7R K A4
EUEAE R, ROWAKAR 22 IE i S AR ( Godfrey et
al., 2019; Duan et al., 2025) .

§"O-Cl e Z ] X 438 23 R U, B R AR K/
VKN E K =T 7K — SR K, CUIZHHE N, {2 6'%0 {f 3
AR (E 6a), KUK CURYH M FE 22K A
Ve, 2% %A S M4 55 (Deng et al., 2009) . SRk
HIR 7K NO, MR (36 2), AR TR AR A A
FER N0 s K AL 253 A 5% it P 2

Ca®, Mg” Hl HCO, & & K I T b )2 Hh i iR
R0 W W R, A HLCO, I ik IR 1 %5, (Ca™™+

Mg*"/HCO, FAf M 1, SO,> /HCO, HAE %1k 0()%
N 1); 45 H,SO, Wik EL A, (Ca*+Mg™)/HCO,~
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5 A, 2008) o KAUKE K L VK I Rl K R R K S
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(1#l 6b), FHILL H,CO, iR IR £ AR ., AR
JROKH SO /HCO, HUIE g 3.28, BT R T 1, 3k
B4 7K P BR T H,CO,. H,SO, W ik FR L4
Gb, IR T TRIRER W ) A

Cang17XCO3 + H2C03 = xCaz+ + (l — X)Mg2+ + 2HCO3_
(1)
2CaXMg1_xCO3 + stO4 =

2xCa* +2(1 — x)Mg*" +2HCO;™ + SO, > (2)

ANV SR X BT R MR A TR LAY A TR R
HoNE, KPR NI A EE R AR (L,
2017), B F /KR Z MBI SR . K
SRR VK BlZK AR K Y853 A 7E y(Na/Cl)=1 28 I
(& 6¢), FHIK P Na™ 1 CI 3Bk [ £h 5 1Y% i,
AR R y(Na/Cl)<1, T HAL & ST Ry
VIR . B KT SO IR N, y(Mg/SO,) &t
R T 1, RV HL)Z o A 153, AMATK IR
2 A I EEER A R, R BURR IR /K T SO, F CI %
wEE— RN, KA AR Ry SO, Cl-Mg-Na
RI(H FERAE, 2016) .
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Table 3 Main pollution indexes and water quality categories of Budongquan Spring water, river water and their mixed water
in different proportions

S S0, Ccr TDS Na® KA
ARG 951.3 607.1 4279 1660.0 205.0 \
Tk 132.4 31.7 54.3 239.0 32.7 I
1 RAK 541.9 319.4 241.1 949.5 118.9 v
11 2IREK 405.4 223.5 178.8 712.7 90.1 I
R K BRAE 450 250 250 1000 200

B me/Ls

258
(1) AN VR SR A 55 B R OB K, 7K Ak 2 2 A
SO, Cl-Mg-Na %, TDS iy 1498~1660 mg/L, ] {&
4 1596.60 mg/L. HIRIRERG IEM 45 RFEW, ATk
SRV 2K, V SRR BEERE L SO, CIL TV 2K
f5 454 TDS Hl Na*, i HoAth— B fb 44645 . TCHLT
B C Y | G Ry o L e ol O | Y O

(2) b F /K AR I A NE [ 5K 537 36 W 2408
G )P T X, I R T I T G AR I, 38 NWW
T s 1 355 5 e S st A2 BHL_E B B B T AR . K SO
TR A FUAEE R 07 22 3R BH, SROK AN R IR £ 2R
A I B vk Rk . KA REK R K, T3
TEIRET ] /NF 5~10 4F Kb Hr e B iRk b ik
A FEORIE TR | BEER BRI A A e 1
H, BARZ I RN RIS S 2

(3) ARVR IR U FK RS, BOUKAEEE, AR 4 Y
Hb SEBR A L, DR K A2 A B, A 180T e R SR K AT
WK 10 2 AYEC AR, MADRIK G 8 A B, S0/ NI
BB IR HIAE 6~13 T1 A

OF [© 4, 2= 78 5, BLS 5. 2006. 1 : 25 J7 A% R IR (146
C001003) X folh BRI A 45 [R]. 2 HEHb BT K42, 272-329.
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