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Abstract

Abnormal mine water temperatures represent the external manifestation of the combined effects
of underground thermal fields, aquifer structures, and mining-induced disturbances. Addressing
the issues of elevated local water temperatures and insufficient identification of inter-layer hydrau-
lic connections at the Tashidian No. 1 Mine, this study focuses on the Xinjiang Korla Tashidian Min-
ing Area No. 1 Mine. By integrating borehole geothermal gradients, pumping tests, in-situ water tem-
perature measurements, and hydrochemical data, the spatial distribution and formation mecha-
nisms of abnormal water temperatures were analyzed. The results indicate that the geothermal
gradient in the study area ranges from 1.40°C to 3.79°C/100m, with an average of 2.53°C/100m.
Boreholes 9-3, 11-2, and 13-4 reached or exceeded the 3°C/100m anomaly threshold; however, the
anomaly does not represent a regional overall warming but rather exhibits localized development
with stratified and zoned characteristics. The H2 aquifer exhibits rapid circulation, while H3-1
demonstrates transitional conductivity features, and H3-2, being low-permeability with weak cir-
culation, serves as the primary layer for deep heat accumulation. Mining-induced fractures and ex-
posed channels facilitate the release of hot water from H3-2, which mixes with overlying cold water
to form periodically elevated-temperature water. This study provides a basis for identifying abnor-
mal warm water and implementing water control measures in similar mining areas.
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Figure 1. Geographical location map of Tashidian mining area
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Table 1. Statistical results of geothermal gradient drilling boreholes

=1 MEMEHILAITER

L= 52 63 73 93 104 11-2 121 13-4 141 FH¥1 HE2 REFFHE

oG A
(‘CIa %K)

260 239 188 300 284 379 140 3.04 226 2.65 1.97 1.40~3.79/2.53

S 1. K 2 e, TR IRE T A e L EAHE 5-2. 6-3. 7-3. 9-3. 10-4. 11-2, 12-1. 13-
4, 14-1. A 1 AHAE 2.
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Figure 2. Statistical chart of geothermal gradient drilling boreholes
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3. WHKBRESH

b Tk A TR R i R A b R P B R I I 3G K, ] T IR R A DGR I M IR R
YOG 1.6°C~3.0°C/100m, AET B T 12% 1 ¥ Bl AT A g I SR X s — RREOK i b e 4 S0 R s
JEZ A 25°C~30°C/km, E%) 2.5°C~3.0°C/100m, 3°C/100m ¥ #AE N IE & HEs 5t R ok 7 o X Ak fd
Hl: AIX 11 ANIRAS FLF 359 48 2.53°C/100m, 3°C/100m /& T4 X P35 {H ) 18.6%, HALTHE A = {H i,
REMS I 1 X 40 15 SR BE AL 5 Rl i ma B e Lo 25T Bk HE, 9-3. 11-2 Al 13-4 B L3R A B 5 A
3.00°C. 3.79°CHl 3.04°C/100m, iAF| a5 B, PR R X 5-2. 10-4, 12-1 G55 fLHIR
BHE BAKT 3.00°C/100m, (HTEJSHRZ B R KF B R4 6 X B IR s 5, BiA « R i
E7 5 XSRS AER . DAL N R Em R, PRI 5-2. 9-3. 104, 11-
2. 12-1 F1 13-4 SAFAE— Rl — Rt X TA], SEUIOEFE XS s R AR R Iy B ALTHR T 2
P “BRIEE R ERBR N 5 ZRHE. RIS AR, BEFC X TR 2 p ek FL 3L 11 4,
HiR A FE AR LT A 1.40°C~3.79°C/100m, “F34{E A 2.53°C/100m. LA 3°C/100m 1E A& 4> 7, 9-3. 11-
2 1 13-4 B FLHBIRHBE E 23 51 3.00°C . 3.79°C A1 3.04°C/100m, & B sl 55 BIE, ATV AR 25 X
5-2, 10-4. 12-1 Z5G LR AR BAK T 3.00°C/100m, LR EREB . $ & K P B T8 7 X B Bl
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Table 2. Statistics on abnormal high-temperature sections in drilling holes
=2 REHILSEXERGT

EiR=) 5-2 9-3 10-4 11-2 12-1 13-4
& el X R (m) 740~880 540~740 720~940 600~700 665~955 680~820
— & il X Ve Bl (m) 464~324 630~430 420~200 548~448 491~201 457~317
G i X RS [l () >900 - >960 >710 - >840
TR R X bR R Y L (m) <304 - <180 <438 - <297
— 2 e X R C 33.7~37.4  30.6~366  349~41.1  37.0~40.8  24.0~280  35.1~39.3
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ERIE ALK 588 RECE WK, SRR RIEIA GG . A2 IR, R AR e K Y
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FHRIORAE 585 WIT KA RN KB J1 5T 52 -
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Table 3. Pumping test and hydrodynamic-hydrothermal chemical parameter table for the exposed section

3. HKIRE SIBTRKEN N - BUCFESHR
K&/ LR UAT Y S = BERY  RKeeh PR B

s BKE EEm

(Ls) /[L-(s:m)™] (m-d™) T B/C (mg-L™)
CG1 H2 76.85 43.200 0.0655 0.00760 0.5841 27.0 2530
CG2 H2 87.32 5.846 0.0148 0.00170 0.1484 253 2514
CG3 H2 88.08 34.870 0.0605 0.00620 0.5461 28.7 2550
CG2 H3-1 13.59 0.980 0.0041 0.00040 0.0054 243 2552
CG3 H3-1 10.09 25.648 0.1958 0.01050 0.1059 24.2 2555
e H3-2 138.14 0.400 0.0029 0.00055 0.0760 313 3126

DR AR SRS KR R R S el LUE 53 i e DX AN LR K KX, R
PAE “HIE - 59063 - RESIE” MAGKMT. HEKEBEERD M, FRHBHAESHEH N KIEAH
FRElii e, MR E ST H H KRS THE, WkKEHE, HEASENITAE. B
JER X S W R K R A 18 A T 2 18] TR H3-2 St SR 5, R B G 2R AR (A R 5@
MIE, bR H3-1 MJRE H2 WOKIER 55 SR G, REAEH TRy “RE M EIF RS BR
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A AN S TR F S IR

SEEBEA AN R, CG1~CG3 HliKiRIGFL I B H2 5 H3-1 /K3 IHFFE, H3-2 I 3= BAKSEF
TR EE B K SAKFETORT RIE. MIRIRZ5 R IMX X RE, CGL. CG2 Al CG3 & H2 Z ik Bty
R AHPEHIKEET), WZERER — e S SHR R, REARG KW AE: 1 H3-1 EEA R AL
HRIMEREKR, RHLZRGRAAEG AL, BT “RHNTaE. BRmE”7 MdEEEMr. iz
N, H3-2 BARERD e R AR SR FLAL, (RHE R B KR s B BRALTRK AR, BEEIR
R T AR A B IORAS . Ik, dh KR BT /R 0 B KBRS 2 5, NI = iR R
HET RERE KB T R H2 R PRI A K RS, H3-1 & ZEMBLRSRAERKCHEEE, H3-2 1
T K 1) B R A (B A S WA 4).

Table 4. Comparison of hydrochemical parameters across different aquifers and before/after cooling (mg/L)
4. FRIEKBERERAIRKUFESHXTEL (mg/L)

o
E;; Na*K* Ca?* Mg* CI- SO¥ HCO; CO%¥ WAL pH  EHKE(C) Kbk
H3-1 770.54 140.49 2127 76247 758.16 13455 15.05 2602.86 7.58 25 Cl-SOs-Na+K
H3-2 759.29 262.25 25.82 871.32 931.40 94.88 1.86 2946.82 7.38 36 CI-SOs-Na+K
|'|::‘33-2 847.85 18455 37.31 843.23 947.27 164.17 0.00 3024.38 7.30 25 Cl-SOs-Na+K
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Figure 3. Standardized thermal map of multi-source indicators for aquifers
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Figure 4. Coupling diagram of water temperature, salinity, and unit water inflow rate
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KR 2 36 CIK A 25°C ), HF B FAMS K ERADIER R ARAKAE, RN RHSE
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Table 5. Analysis of the temperature of mine outflow water
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TAETE /35S SEIRE(C) Fe AR (C) T A e JER BB 43 AT
901 [E1R T./ET 23 25.8 KIZE HL 23 % A
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901 TAET[A1 A 20.9 20.5 —
8203 [Hl )it 3k 23 239 U R 2 (BRI S KR
8203 iz i sk 20.9 20.2 —
1001 [5] T Sk 21 23.9 U R 2 (BRI 5K R)
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Figure 5. Conceptual model of mine water temperature anomaly and interlayer hydraulic connectivity
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D=? )

% 3 H2 P IEE RS K AE 1404 0.426 m2/d, H3-1 %)y 0.0556 m2/d, H3-2 & B %124 0.0760 m?/d.
R TR K BB AR TE e BEFLA, A SCRA R ERM S RS /K EH HEEY S = 104~108 34
AT BUBRE S BT o 5 B 00 R PR B L = 100 m, ) s 7 W 7 SR B 1) AT S AL 6o A -

SL?
== 3)

TS RFRN], H2 (KR [ 290y 2.3~23.5d, H3-1 %779 18.0~180d, H3-2 £ 13.2~132d. ]
H2 B BN S B, T H3-1 A H3-2 (17K 3l Sy NAH ST 5, HE25 5 RN B R & Rl R4t
R FE

(71 BT 3 B X R R AT 4% T SO 5

q
=p,C L_AT 4
qh pw w86400 ( )

A, gy AR EGEE, AL WIm?2; py 7K )% BE, BT 1000 kg/m®; cw 7K I ELEAZY, B 4180 J/(kg-K):
O NEREFIAVEIEE, A8 mid, THERRECY mis; AT NEHHUKS FER K Z AR ZE . R4E
%4, H3-2 BFEATE/KEHZ) 36 CHE 25°C, ASTHAT = 11CHE Nl Z, HT R HRKBRR
H5 FEAKEAESBEPIEPIAZE. 4E5IR. PLah 2R A R s s = 2 5, T E
RIWZ 6.

Table 6. Simplified estimation of vertical transflow heat flux
6. ERUWRABEELGEE

R o /ﬁ%_l) AT/C  gu/(mW-m) IKSCH BT
BBy # 1.0x10°° 11 5.3 7K JZ e BT, A ISR IRIZS i
P B K Bh N kT BV A IR S, #UB BRI e
Rk ) 1.0 x 104 11 53.2 gy
JAEREELL I 3.0%x 107 11 159.6 ZURR AR, I AT B AT T KR

26 TR SRR, Y 9,=1.0x 10° m/d B, XRHGEREZN 5.3 mWim?, (U1 SfE SRR
FEAEMEAEIE: 2 9,=1.0x 104 m/d B}, Xi#ulE EZ08 53.2 mWim?, CHEE EEA SRR ES: 4R
PR I O RV TR A 3.0 x 1074 m/d B, X AGEENIA 159.6 mwim?, IR T R4S
PR HERWRELZE SRR =22 WI(MK) = 2.2, KX PR 2.53°C/100m it 3 44 5 #0i
214 55.7 mW/m?2, 3°C/100m 5% BRI{E X N 2] 66.0 mW/m?2, 11-2 £1 3.79°C/100m Xf N #) 83.4 mW/m?. H
e /R T Bl AP Tk (1PN < PR oI E X3 A s R D O B e B e e - W ol = 2
B HRAEEBIRIER, SRR TTER NS SRR ER, TR T 18 BRI KR
it FREEHPKEIED R ILR .
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