No. 3

2022 AR (BN 225 HD NORTHWESTERN GEOLOGY 2022(Sum?225)

DOI:10. 19751 /. cnki. 61 = 1149/p. 2022. 03. 029

BRPE & £ =AM X i T K B S AE

B, AT, x ek
CIJe VG 45 3t o B 858 W 0 sl L B P %2 710054)

 OEASERRTARENTETREGRTREN GBI TFTREN,FETEE O KE KE.
KABMNEE, £EESTBEMNBKEIVAR EETREEEIZSWMERTRE KRR RS T
BAE, R ABTERMRBAREEREIRBERA LI, HIRBAREAFAR, X P2
o K KAT K AR A T g A AT AR E K KAL B AR B AR, R TR R SR 4 B OR AR R K KA B
FREBRK . RO ELTERZHEHERRKEEAABERA TR, TLZ2R2RREBRKRETLZEREY
R K ARERAE T ZH T RF R ORR . T ZRR T REEREAAB T F@m LA, £
PRPRMB KT RETFTREZRARBLE, XPEAURAEKRERBEFLSEAARABE . F5B

F A2 I 3R A R,
SR M T R B s M F KA M T KR
hESES.P641.7 Xk FRER A XEHS:1009-6248(2022)03-0345-10

Analysis of Groundwater Dynamic Characteristics in Major Basin Areas of Shaanxi Province
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(Shaanxi Institute of Geo-Environment Monitoring, Xi’an, 710054, Shaanxi China)

Abstract: Based on the national groundwater monitoring project groundwater monitoring and pro-
vincial groundwater monitoring, abundant monitoring data of water level, water temperature and
water quality have been obtained. The monitoring data are analyzed and studied, and the dynamic
characteristics of groundwater level, water temperature and typical ions in major basin areas of
Shaanxi Province are summarized. In recent years, the water level in the main basins of the prov-
ince has been basically stable and slightly increased, and the water level in some areas has risen
and fallen. The diving water level in the Guanzhong Basin has basically increased steadily and
slightly, and the confined water level has generally increased significantly. The confined water
level in some areas such as the built-up area of Xi’an has increased significantly, and the diving
water level in the main basins of southern Shaanxi has basically stabilized and decreased slightly.
The change of diving water level in the main basin area is greatly affected by rainfall, and the
change of pressure water level is greatly affected by groundwater exploitation. The groundwater

temperature in the main basin area is basically stable and slightly increased. The ion concentra-
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tion of submersible groundwater in Guanzhong and Hanzhong basins is basically stable. The typi-

cal ion content of confined water in Guanzhong Basin is basically stable, and some ion content has

gradually decreased in recent years.

Keywords: groundwater monitoring; groundwater level; groundwater temperature
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Fig. 1 Distribution map of groundwater monitoring stations in Guanzhong basin



348 7 odb b B NORTHWESTERN GEOLOGY 2022 4E
bR (m) Frd (m)
1000 - 11000

4 i

900\ 5 900
800 1800
700NVl {700
NG5 1600
500 %1500
400 o {400
300 300
200 200
100 AT : o 100

[ L R I} IS ‘Eﬁ?iﬁégwl o 0 ok

BRI WEBL, . KA

] ED? lﬂ ([[1] ket Eﬁﬁf‘ﬁﬁﬂﬁ 2 i

I R (T stk [ dnmat

(IR oS [ Fosmsess - Bzl

2 XHEHETFIHEAIHRIEERER
Fig. 2 Schematic diagram of hydrogeological profile of the backbone section of the Guanzhong Basin
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Tab.1 List of monitoring results of water level burial depth of representative monitoring stations in major basin
areas of Shaanxi Province (Water level burial depth: m)
. T K B plies
R . 1991 2000 2005 2010 2015 2016 2017 2018 2019 2020 "
ey 75
[LEQE S _ _
g E TR JE K 25.59 31.25 35.75 35.49 36. 82 36. 84 37.89 37.00 37.02 36. 00 —+0.82
R
VG <22 11 3 B X B _
R TR JE K 34.75 34. 29 37.23 39. 15 49.53 52.21 51.74 49,57 57.82 57.12 —7.59
R
VG 22 17 R g X )
i WK 14.03 17. 46 18. 06 19. 67 19. 26 19. 64 18. 85 18.79 19.59 19. 40 —0.24
TG 2 17 3 X .
fo 43 7K / / / / / 89.23  80.35  52.74  37.41  36.86 +52.37"
VG 2 T 3 X
E%gn Wk / / / / / 19.93  20.65  18.88  13.48  14.31 +5.62
FEXG R X
- /ﬁ WK / / / / / 7.05 6.84 8.30 6. 80 6.55 +0.50"
PR
FEXG T R X
. fﬁ RIEK / / / / 8.40  7.43  8.12  6.65  6.42 +1.98"
IR
T B I X
B R AR K / 11.61 11. 26 9.71 9.50 10. 55 10. 18 11.63 11. 64 11.16 —1.66
W XA
WH AT A X
5 3 7R 7K / / 9.98 / 11.15 12. 84 14.75 15.72 15.43 16. 74 —5.59
WA ")
W ARGy KA Ry 12 R 3 7K AL 5 38 AR AR WR R 2020 4F 12 AKAL 5 2015 4F 12 AKALXF L, “+7 KR ETF“ —7RIAR T B, x KR 2020 4F 12

A K5 2016 4 12 AKQEXTH .
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table for analysis of monitoring results of water level burial depth in major basin areas of Shaanxi Province

Tab. 2 Statistical

Rahgitx

- ¥ 7K A HE IR (m) 7K A 75 i (m)
53 Hr DX 4k T Ak A FBA
2015/12 2020/12 TR E T R R AE 27 i
5 Wk 179 23.58 22.77 5.70 —5.88 0.81
XK 435 K 191 38. 28 35. 42 26. 26 —7.59 2. 86
I 2 oK 16 12. 62 11.54 0.74 —3.03 —1.08

4 FET A X R KA B AR

B DU B R BB P A A — SCrh
a3t R 9 R i) S T A A XV T L
XS T E BT DO T AR R K KA RRAE EAT IR A
4.1 FERWER X TANSIFME

2016~2020 4F, P4 2 i1 g B X0 7K~ K A b
Tt 0.9 m, &K EAKESEIKAL ETF 6. 41 m(E 3)., K
IR AR SEA T E WA LT AR R K KA T

2016~2020 4F, P4 22 1 7 5 X ¥ K- 27K A7 1
F 0.9 mo AKAL b F4AR Ak BB X3k VG 22 T 4 X R
RFE S AL b T BE I KA S 3 s K AE A E T
R A FFFIEEE 5,70 m, K07 F AR {k i il
T X 8 oA VG 22 17 2 0 3 1T K U b L b KB IR T K TR b
— A, IR X K KA ) BT 0. 5~1 m, fafk
FE b X K T KR bV K K A T I R T
2 m, VKIS KB KA T BE 1~2 m, 7 i
KO H A 2 X R R TR K KA B IR K F 2 m, He
Al 7 15 XK A AR R
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Tab. 3 Statistical table for analysis of monitoring results of water level burial depth in build-up areas
of major cities in Shaanxi Province
S35 KA BRI (m) IR A AE i (m)
S BT X35k Hu R Ak =% dC!
2015/12 2020/12 LT ERE 3PN - 249 748 I
P92 T WK 40 18.03 17. 41 5.62 —3.27 0.62
Py T TR R 7K 35 43.23 36. 82 26. 26 —7.59 6.41
YT WK 7 8. 46 7.94 1.26 —0.72 0.52
AT TR R K 15 10. 35 9.53 2.62 —0. 30 0. 82
W WK 10 12. 14 11.79 1.03 —1. 44 0.35
H M TR R K 8 12.23 12.91 0.29 —1.66 —0.68
D WK 8 11.01 12.32 1.30 —3.64 —1.31

VG 42 TT 3R DXk 7K LR 3l 4K P 8 KA (1990 ~
2020 4F) & U SR A SRR E WE AT R B, 1990 ~
2018 4F /K R 0. 25 m, 2018~ 2020 4F /K {3 F %
0. 86 m, 7K {7 3 VR Hh 26 UL & 3.

2016~2020 4F, P4 22 7 4 il X A R 7K 7K 7 B AR
B BT RN ETF 6. 41 m., KA T i
DX 358 A VG 22 T 3R X B 2R e 0 o KA b O R IR
DX 7R 1 8 R R K K A 3 5 Ok b TR K A 2 X
PE b TR VE TR X AR B TR X 15 A W
SO ETME N 6. 72 m. K AL B Ak i R X
RV T AR B 3 T K YR b b KB T I KR L — A .
PG 22 T A X R 4 DX IR A L T e B AR, DA
28 S AR 3% 10 85 B DX 7K R K K AL B T i R R i
10 m, Ja) 3 X IR R K K A2 B TH s 20 m, 7R JE K

FRASE b TR B R 5 10 mo 1% DX 8 32 A A AE AR X
T X Hh 7 3 X3

PO 42 T A X R R K S R uh S K E 81 K
(1990~ 2020 4F) B KFREH — &R LI, i 30
AEIK A7 FFF 46,69 m, Hrh 1990~1996 4F K7 F [
26.06 m,1996~2020 4E/K A7 - FF 71. 75 m, /K i #
Rih 2 WL A 4,
4.2 EBHEMXH TKBIRGHE

2016~2020 4F, 5 X 7 H B DXV 7K W ) il e oF
KA ETF 0,04 m, 2016 4EEEK A7 FTF 0. 48 m,2017
AEREK A T FE 0. 76 m, 2018 4F BE K v F F&0. 68 m,
2019 4EEEIK AL B THBE 0. 41 m, 2020 4 FEK AL b T+
0.59 m, 2019.,2020 4 K7 & b Tl

2016~2020 4F , 55 X5 H7 g 1 X 7R Fe 7K 34 7K A
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Fig. 3 Curve of water level buried depth of typical diving monitoring stations in Xi’an built-up area
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Fig. 4 Curve of water level buried depth of typical monitoring stations for confined water in Xi'an built-up area
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2017 4E BE K {7 b FF 0. 24 m, 2018 4F BE K fii T [
0.07 m,2019 4R KA T [ 0. 15 m, 2020 4F B /KA
EJFF0.56 m,

2016~2020 4F, 1H /4 7 & B X 7K R 7K 7K fr
TR 0. 68 m, 2016 4EEEKAL FR#E 1. 03 m,2017 4F
KA T 0. 11 m, 2018 4E FE /K i F & 0. 44 m, 2019
AERE KA EFE 0. 06 m, 2020 4F BE /K £ FRE 0. 62 m,
4.4 NHTHEKRRXM T KIS E

2016~2020 4F , b T g i X0 K K o7 FE AR
TEWSAH T KA RE 1031 m, 2016,2017 4F
2 MERE P BIK AL T RE 0. 92 m, 2018 4F B 57 347k
7 RFE 0. 46 m,2019,2020 4F 2 A~4F B SE 347K {7 I
F}0.07 m, 2016~ 2018 4F JF, /K {57 4 /N F K&
2019.,2020 4EPE K7 FEARTEE .

WEIE 3 BT s 3T 5 4 K O v 4 1 5 10 v 4 i 3 B
38 T A ok DX T KA B 2 B Ry D VG T R AR X
Ho N KA B R A2 R A TR ZE T S WK RN K
TKIKANL A B A F I B SRR . WK R KL T R
TR/ BB R AT E . KR K 32 FF R i 52 A 35
R Bifi 25 39T b K T SR S 4 o 4 e 194 A TR 7% S 3]
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AW Il RS R IR T R Y KT I W ORE, 3k B
2018~2020 4 3= 2 7 b DX AR 26 M W 0 s 0 4 2 4R
KRS B AT B A B AR ISR 4,

5.1 Xt TKBIHENT

K TR W 5 SR B 7R, 2020 4 B G 4 b v K K
IRA 14.20~20. 68°C, /K K 15.83°C, xH
K AR F 15, 0°C M IR R X, 43 A A2 S T T
TR — Y VAT Y] 2 B b R 9% e R XUER R L R RUEL P
+ 5 95 DX Ry B G A 2 B TR & X
T B M, 33 BH B A ] DL DX e e = i P S X
i T 17°C R L X0 A A e 1B Ik e P S -
PErbr g Al AL AR B AL ES 4 A R PR T E
DX i 400 4L B Bt R A 75 B T 3o A AR I S
M. P TR K 2020 4R FE AT 2019 4R S 44 K
i FE 0.0 13°C, AH X 2018 4F B SF ¥y K iR b T
0. 11°C o 7Kk X 3k o A BH 5k, 70 27Kk i B AR R

2020 4F B 56 Hp 4 b 2R K K IR FL R 14, 14~
21.42°C, LT 15°C MR X 43 1 T % %9 i 1 &
X4 5 XI5 B b S o 4 & 35 s Fvg 2 i 5F &
DX AR b 3 T T o P AR A . KRR 17°C Y
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Tab. 4 List of water temperature monitoring results of representative stations in major plain areas
of Shaanxi Province (Water Temperature:C)
UL HTFKZEAL 2018/6 2018/12 2019/6 2019/12 2020/6 2020/12  2018/12~2020/12 A8 g

PG 22 77 AR g X P S A K 16. 30 16. 31 16. 41 16. 43 16. 50 16. 50 70,19
P9 T K& XA 7R R K 15. 89 15. 91 15. 90 16. 00 16. 00 15. 92 7t o0.01
TR T BR G FH - Wk 15. 20 15. 24 15. 27 15.28 15.49 15. 42 70,18
XTI 1L B 55 5 A R IK 19.90 19. 86 19. 82 19. 86 19. 91 19. 87 7k o.01
THm A PH A B R WK 15. 10 15.11 15.12 15.20 15.19 15. 19 -7t 0.08
H R K B bR A 7R K 19. 66 19. 85 20.03 20.13 20.07 20. 08 17t o.23
P KR AR B ok 16. 42 16. 42 16.59 16.56 16. 61 16. 57 70,15

JrEL IR PG 22 T 3 DX 7Y g S I DX R R L AR M X

1 50 LU R G AR b T L K75 B AR e B T gt AR
I e L 5 | O i = s NN LA oo e

SR )N IR0, 56 rp 4 AR e 7K 2020 4F B2
Bk A 16, 35°C , AHXF 2019 4F B S 2 K iR E TH
0. 04°C . AHXS 2018 4 i - K i FJt 0. 02°C, ¢
e b AR K KR AR B RR A L Bl T AR A
B A I DX — R S 55 A W AT — e W B
5.2 NHEiTKEBRISHH

2020 4F B, U 4L M W K K IR O 15, 97 ~
18.57°C -2y K i A 17.02°C . FHXF 2019 4E5F 1
KR T 0. 09°C, AHXF 2018 AF B SF B KR b F+

SEH KR A 16, 57°C , AH X 2019 4Rk IR T
0.12°C, MXf 2018 4F /K& LT 0. 14°C,

6 EELZE T K LR R R

6.1 Xrh#Xithith T ok #1585 F451E
S rh g Hb Vs K K B W I 45 B 5L 2017 ~ 2020
AR IR ER JBE VA B SR s e R AR AR B O
B AR, o a i o2 s 5.

5 v g b R R K K B W &5 SR R, 2017 ~
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