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Fig. 1 ~Location of the water sampling sites in the study area
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Tab. 1 Statistics of hydrochemical parameters of groundwater
T R E /(mg « L71)
TRAL 2R (REAS %0 : pH
K +Nat CaZt Mgzt Cl~ SOF™ HCO5 TDS
B RH 106. 36 56. 64 56. 47 122.18 173.13 213. 23 619. 560 8.12
K (3) e/ ME 106. 09 56. 28 28. 28 120. 90 172. 40 211.12 590. 655 8.10
SEH4E 106. 24 56. 46 37.77 121.55 172.79 212. 38 601. 020 8. 11
R 91.01 75. 25 55.95 48.93 54,55 392. 11 414. 320 8.91
IR T KRG e/ ME 8. 50 31. 34 10. 98 3.26 13. 74 192. 33 178. 760 8.78
RA G 38. 67 49. 30 26.93 16. 77 29. 87 285. 94 304. 500 8.85
HIER M TR K 0] 1 324. 32 31.08 11.73 407. 61 59. 30 145. 17 906. 630 9.10
T RH 108. 52 192. 36 61.09 150. 33 75.42 674. 43 858. 280 8.33
- R T K4) I/ IME 39. 96 20. 84 24,07 12.75 14. 75 261. 52 309. 770 5.77
P-4 54. 83 76.43 29. 00 30. 38 22.63 436. 20 431. 340 7.78
YN -] 470. 60 92. 38 43.10 606. 85 277.42 441.38 1 547.240 8.35
FER-BIE R K (25) /M 55.78 6.81 2.07 40.75 39.47 80.53  368.900 7.25
41 184. 21 56. 14 23.75 196. 04 94, 67 306. 33 707. 960 7.95
4 & 5w ¢ 563
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Fig. 2. Changes in water chemistry parameters along the course of different water bodies
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Fig. 3 Durov diagram«of ionic concentration in groundwater
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9 —68.8 —9.5 28 —68.1 —10.1
AR-ZER
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FER - &R 16 —82.2 —1l.2 35 —73.8 —8.9
17 —81.7 —10.5 36 —77.1 —11.6
18 —82.1 —10.5 37 —69.9 —9.3
19 = 3. A —9.7 38 —70.9 —9.6
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Tab. 3 Qualitative corresponding table between tritium

content and source age in groundwater

e/ TU e
S <20. 8 1952 4 BT A4 B T 7K
0. 8<IT Ar <1, 0 ﬁfﬁﬂi;ﬁ;iﬁ%nﬁiﬂFmLﬁﬁi&%éﬁl&
s<ji & <15 PR (<5~10 4F)
S<U & <030 TEAERZ IR
B >30 20 {40 60— 70 AR AL T 7K

3 4 NARYR 38 LRAERTIN A iR o AT Ak dE
BRI i AR 0. 8~440 TU, iy 1952 4FHij#b
P50 T 7K B AN BRI A K

SPURM T ARG, #2030 TU, Ui #]
FELERZIR T M T AR 25 1 g o X P B 55 505 DU R
TRBLRA K

FER M F KR & #AE 0.8~4.0 TU, Ry
1952 4R [T #0254 H T 7K 5 B 3 A 45 1 M R K
TRG G IR EL M & i B AR Ud W H R 7K A28 i 2% 1
W,

&4 WikAKE T oS HEEE

Tab. 4 Analytical’data of T in tested samples

RAE R 'y e /A TU PR Eiae) e/ TU
1 2. 390,26 20 1.73
B 2 2.26+0. 3 21 3.84+0. 20
3 24340, 4 22 0. 3020, 75
4 27. 09 23 0. 4540, 57
EHIES
5 27.52 24 13. 45
SRS 6 2.7440.23 25 10. 03
7 13.08 26 0.77
8 9,54 27 8.14:0.5
9 13. 94 28 9.440.5
AwR-—BR
10 10. 76 FER-BL I R 29 6.7+0.4
11 0. 04 30 7.240.5
12 0.11 31 0. 83
13 1.32 32 0. 62
14 10. 5640, 15 33 0. 83
15 5.3340. 18 34 1. 08
JER-H I R 16 2.1 35 5.740. 4
17 2.9340. 24 36 6.140. 4
18 2.3940. 26 37 7.85
19 4.3340.19 38 6. 02
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Characterization of groundwater circulation in the Jungar coalfield
based on water chemistry and environmental isotopes
LI Shuanghui':*, HUANG Xuanming® ,ZHU Hongjun® ,ZHU Kaipeng** ,ZHANG Zeyuan'*, YANG Jian**
(1. China Coal Research Institute , Beijing 100013 ,China;
2. China Coal Technology and Engineering Group Xi'an Research Institute , Xi'an 710054,China;

3. Shaanxi Key Laboratory o f Prevention and Control Technology for Coal Mine Water Hazard s Xi'an 710077 ,China)
Abstract: The Jungar coalfield is one of the major coal resource mining sites in northwest China. Water damage at the bottom of
the coal seam has become an important factor that is limiting the development of the local economy and society. Therefore, it is
important to identify the recharge relationship and circulation characteristics between atmospheric precipitation, surface water,
and groundwater in the Jungar coalfield to provide a theoretical basis for the scientific development of coal resources and the ef-
fective restoration of groundwater resources in the area.

Environmental isotope method, water chemistry analysis methods,and HYSPLIT applied to the groundwater of the Jungar
coalfield. Through historical data collection, field survey sampling,and indoor analysis, the water chemistry composition and en-
vironmental isotope characteristics of atmospheric precipitation, surface water and groundwater, the main sources of atmospheric

precipitation, surface water and groundwater transformation relationships were analyzed.
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machine-silt particle size gradation. The characteristic law of particle size distribution was studied using multifractal analysis.

The results show that the particle size of the machined sediment has good multifractal characteristics. Combined with the
multifractal theory.,the overall average inhomogeneity of the particle size distribution is D) (By)>D, (C,)>D, (C,)>D; (A;) >
D, (B,)>D, (A)>D,(D,)>D, (D,). There is a certain threshold,so that when, the uneven size of the largest subset particle
size distribution is D=5 (B;)>>D=5(B;)>D=5 (D;) >D-5 (C;) >D-; (A;) >D=5 (C; ) >D~-;5 (A;) >D-; (D, ), at that time,
the uneven size of the smallest subset particle size distribution is D<<—7,D<—;(C;)>D-_;(B;)>D~—7(A,)>D-_;(D;)>
Do 7 (Co)>D<—7(Ay)>D<—7(Dy)>D<—7(B;) (A;,B;,C,D; are the sediment sample numbers of the left bank unit, and
A, ,B,,C,,D; is the sediment sample number of the right bank unit). Combined with the generalized dimensional spectrum, the
non-uniform distribution of the largest subset and the smallest subset of the sediment size of the Xiangjiaba Hydropower Station
can not be effectively compared. Combined with the multifractal singularity, the spectrum width is Ag; and Aa, sand the uneven
size of the largest subset particle size distribution is Aai (B2 )=>Am (B1) >>Aa1 (D2) =M1 (C) >>Aai (Az)>>Aay (C1) >>Aay (Ay) >
Aai (Dy). The smallest subset particle size distribution is Aaz (Ci)=>Aaz (B2 ) > Aaz (A1) > Aaz (D1) > Aaz (Cy) > Aaz (Ay) >
Aaz (D) > Aaz (By).

Combining the generalized dimensional spectrum and the multifractal singular spectrum, the two conclusions are the same
regarding the local unevenness of the particle size distribution. Combined with the correlation analysis, the sediment refinement
and the maximum subset distribution unevenness show good results. The negative correlation of thesilt-réfinement has nothing
to do with the uneven size of the smallest subset distribution. .

Key words: hydropower station;overburden sediment; multifractal theory; particle size distribution
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The results show that; (1) Surface water has low mineralization and is weakly alkaline, and the water chemistry type is
mainly HCO; « SO, « Cl-Ca type water. The overall mineralization' of groundwater is low and weakly alkaline, and the water
chemistry type is mainly HCO;-Na ¢« Ca type, Cl-Na type, HEO;-Ca ¢ Mg type,and HCO; * Cl-Na type water. (2) The average
value of §(D) of Yellow River water is —79. 6%y,and the §¢(*O). is = 10. 7%, respectively. The average value of §(D) of Qua-
ternary water is —66. 25%,and the §(** O) is — 9. 1%% respectively. The average value of §(D) of Cretaceous water is —
70. 6%psand the §(**O) is —9. 3%y, respectively. The ‘average value of §(D) of Carboniferous-Permian water is —77. 07%;,and
the §(**O) is —9. 9%, respectively. The average value of Cambrian-Ordovician water §(D) average value is —75. 73%0,8(**O)
is —10. 06%,. Atmospheric precipitation is influenced by polar air masses and southeastern monsoons,and the principal sources
are westerly water vapor, surface watersand groundwater vapor evaporation recirculation. (3) The fourth system water has high
tritium content, the presence of nuclear explosive tritium, and excellent groundwater runoff conditions. The Cretaceous water
has low tritium content and is a mixture of groundwater recharged before 1952 and recently recharged water. The Carbonifer-
ous-Permian water contains a wide range of tritium content, including groundwater recharged before 1952 and modern water.
The Cambrian-Ordovician.water contains a wide range of tritium content, including groundwater recharged before 1952, modern
water,and mixed waters/(4) The recharge ratio of atmospheric precipitation to Cambrian-Australian water ranges from 0. 98 %
to 91. 7% , with an average récharge rate of 61. 2%. The recharge ratio of surface water (referred to as Yellow River water) to
Cambrian-Ordovician water ranges from 0. 83% to 90. 2%, with an average recharge rate of 38. 8%. Among them. the recharge
ratio of Yellow Riverswater to Cambrian-Ordovician water is larger in Longwanggou, Suancigou,and Huangyuchuan well field,
which is influenced by the development of geological structures.

The fault zone and the fracture zone of the fold axis are the main water-conducting channels between different aquifers. At-
mospheric precipitation and the Yellow River are the principal sources of groundwater recharge. The precipitation vapor sources
are mainly westerly water vapor, surface water, and groundwater vapor evaporation recirculation. Highly pressurized head Cam-
brian-Ordovician karst fracture water cross-flow recharges the Fourth Series and sandstone fracture water. The pore water of
the Fourth Series recharges the fracture water of the Carboniferous-Permian sandstone downward through the fracture develop-
ment zone of the unconformity contact surface between the strata. The recharge ratio of the Yellow River to Cambrian-Australian
water is influenced by the development of geological structures. In Longwanggou, Suancigou, and Huangyuchuan well field, the
proportion of recharge of the Yellow River water to Cambrian-Ordovician water is larger.

Key words: groundwater circulation; HYSPLIT model; stable isotope; groundwater age; replenishment ratio; Jungar coalfield area
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