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Abstract: This peper is the result of hydrogeological survey engineering.

[Objective] Golmud is a rising city on the Qinghai— Tibet Plateau located on the southern edge of the Qaidam Basin. With the
construction of various industrial parks and the establishment of the largest potash production base in China, the important role of
groundwater resources has become more prominent. For the operation of industrial and mining enterprises and potash production
bases, it is very important to find out the amount of underground water resources. [Methods| Based on data collection, dynamic long
view, borehole pumping test, etc., the regional groundwater natural resources and allowable exploitation were evaluated by using the
recharge sum method, section runoff method, excretion sum method and combined numerical simulation method, etc. [Results] The
amount of groundwater natural resources in the alluvial fan of Golmud River is 199.8 x 10° m’/d, and the allowable exploitation
amount is 100x 10" m*/d. [Conclusion] Millions of tons of underground water sources exist in Golmud area. To ensure an adequate
recharge of groundwater, the condition for sustainable and stable exploitation is that the planned exploitation of six water sources
(built/under construction/planning) reaches one million tons. Finally, a million—ton groundwater source with B+ C groundwater

reserves of 100x10*m*/d is submitted.

Key words: groundwater resources; allowable exploitation; numerical simulation; hydrogeological survey engineering; Golmud;
Qinghai Province

Highlights: The regional groundwater flow model has been improved based on the latest detailed survey of groundwater; The
method of "drought and rainy years" is used to set the inflow volume scene of the model, the regulation capacity of aquifers and the
ability of continuous water supply in dry years have been fully tested, and the evaluation results have high credibility.
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Table 1 Groundwater balance in modeled domain(before and after exploiting the quantity of 100x10*m’/d)

MR K Bl FERAT/(0'mYd)  FFRE/(10'mYd) AR E/(10°'mY/d) FF R & /%
RIS IRANG (S 3h— T ) 41.30 41.30
MBI (5 B—PU k) 54.28 54.28
R AN (MY i HH ) 76.51 78.82 2.31 2.3
H R K ST
s ST R 10.77 10.77
RAREMBRANG 16.79 16.79
ZLGIK I AR AN 0.13 0.13
AT T 199.78 202.09
FFR MR K 0 100.0 100 100.0
— R R] 5 SR BRI i 131.01 59.86 71.15 71.1
e B SRR ZE R 66.75 40.26 26.48 26.5
i LA IX AR I 2.02 1.96 0.061 0.1
He 541 199.78 202.08
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Table 2 Surface water runoff quantity under annual
average scenario and wet-dry scenario (10°m’/a)
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6 8.1649 1976 8.3465
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9 8.1649 1979 6.9852
10 8.1649 1980 6.1574
11 8.1649 1961 6.4780
12 8.1649 1962 5.7579
13 8.1649 1963 5.4636
14 8.1649 1964 7.2638
15 8.1649 1965 5.9813
16 8.1649 1981 9.8419
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18 8.1649 1983 11.6893
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25 8.1649 1990 7.2620
26 8.1649 1991 8.0443
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29 8.1649 1994 8.2041
30 8.1649 1995 8.0596

2T 8.1649 8.0553
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1—Averaging process; 2—Combination process of abundant and dry years

0 10 20 30km
—r—r

] 5 TTRedasd Ja # T ki 6 JFRAG A i i T /K BRIR
1—7KF 8t 52—k FH 53— 5 4—S5 K2k s S—IK R s 6— KM 1— KR8 ; 2—&R FH 5 3—3h W 5 4— S5 /K (3 £k 5 S—7K &R 5 6— K Il
Fig.5 The stable groundwater flow field after pumping Fig.6 The distribution of stable groundwater level drop after pumping
1—Water conservancy facilities; 2—Saltpan; 3—Salt lake; 4—Phreatic water ~ 1—Water conservancy facilities; 2—Saltpan; 3—Salt lake; 4—Phreatic
contour; S—River system; 6—Source field water contour; 5—River system; 6—Source field

http://geochina.cgs.gov.cn FE ML, 2022, 49(3)



A9 3

ARPE2AAE MR AR R A AR b /K BEUE A B LT & A AN (B

975

5.1.4 T KM T KRG &R IBAKALS) KA
STFRAE 100x10°m?/d, 5351 5R HIF- 1K G
FIEAG 20 5 7K SO 72 25 36 45 7K U5 b A 1) R fig
(B 7): (1) EF—/KPEHL(ST)  SFIFaE FEER 12.4 m;
FERAE S KRR 27.5 m ¢ Al 4F i 1T 2 R4 72 69
m, B PR FF /K Pt TE 5 R 2R TSR o (2) 58 K b

(S2) : FRIFEE FEIR 14 ms FEASAE ORI 30 ms ¢
MAF IR Z IR 71 m, BEORFF /K IR 1E R 20T
Ko (3) T HIK UL (QT) P IR E FETR 14 mi; R34
AR R OR B TR 30 m Al AF L T 2 IR 47 72 60 m, BEAR
KM IE AR 2E TR o (4) 55 =KL (S3) - P2
RSB TR 15 s FERSAF S R TR 33 ms R Al AT 3t 1

2804
2802

2800
2798
2796

7K 3k/m

2794
2792
2790
2788

2786

2784
0

2000 4000

i i)/ A

6000 8000 10000

2804
2802
2800
2798
2796
2794
2792
2790
2788
2786

7K k/m

2784
2782

0 2000 4000 6000

I 18]/ H

8000 10000

2802
2800
2798
2796
—\i 2794
JORNIER
2790
2788
2786
2784
2782
0 2000 4000 6000 8000 10000
1l / H
2814
2812
2810
2808
2806
2804
=
T 2802
K
& 2800
o
2798
2796 —
QJ
2794 2
2792
0 2000 1000 6000 8000 10000
I a1/ H
2800
2798
2796
2794
&
S 2790
-4
% 2790
2788
2786
2784
2782
0 2000 4000

6000 8000 10000

1)/ A

P 7 25K IR K SO R E RS G 7K SO RSk AR fta #E
1T Hd e  2—F A Al 72
Fig.7 The evaluating trends of groundwater level of different water resource base under various hydrological process scenarios
1—Averaging process; 2—Combination process of abundant and dry years
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