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Abstract

Groundwater depth and vegetation habitat are the main indicators that characterize the forest and
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grassland wetlands in inland arid mountain basins. In order to explore the current situation and
changes of the aquatic ecological environment in the Dabancheng Basin, which is located at a me-
dium to high altitude in the Baiyang River Basin, this article takes the vegetation habitat area of
the Dabancheng Basin valley forest and grassland as the research object. Using groundwater depth
positioning monitoring and river runoff and ecological water level correlation analysis methods,
the results show that: 1) The average groundwater depth in the Dabancheng Basin source area in
2022 shows an increasing trend from January to July, and a decreasing state from August to De-
cember. The groundwater depth in the three river areas of the basin is: Heigou River > Gaoyazi
River > Aksu River, and the groundwater depth is related to the river runoff size. In inverse pro-
portion, the surface runoff of the river and the variation of groundwater depth have a significant
mutual influence, reflecting that the groundwater aquifer in the Dabancheng Basin is directly con-
nected to the atmosphere and hydrosphere through the aeration zone, with seasonal variation
characteristics. 2) The groundwater depth between 2020 and 2022 showed an increase compared
to 2020, and the overall groundwater depth showed a slight increase year by year from 2020 to
2022. 3) We have established a dynamic correlation model between the runoff of three source
streams in the Dabancheng Basin and the groundwater depth in the river section, supporting the
use of known observed river runoff information to evaluate the trend of groundwater depth
changes.

Keywords

Baiyang River Basin, Dabancheng Basin, Ecological Water Level, Monitoring and Analysis

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

LT 58 R L1 2R S AR A U e B I L AR RO At = SRR, 5 1 A] G K AR AR R R A R, T
TN 2 R A 1L RN 23 AR A ) A A7 2 BRKIR[L] o SBSROMEI Eh NE AR X, il NIk
IRV T L R A SR T AN B X, TR IR T Uk 1 AR L TR K IR [2] o SRR A b DA SR AR
PERAON A RA, MR B B R N KON TR A BEARMR R L D) Bl . St IR
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%1999 4F 11 FAGEHE BoR[7], BRI EY R 7.2°C, P HBEE 8.3 h, “Fi XK 3.6 m/s,
SRR 51.8%, EHIFEIKE 67.7 mm, FZEKE 2130.5 mm NFEKEN 30 L%, AREKIDEK
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B9 HE 55 R AE .
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Table 1. Distribution of groundwater level monitoring wells in Dabancheng, Baiyang River Basin
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Figure 1. Location of some monitoring wells in the source flow area of the Dabancheng Basin
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2 2 R 2 RRUSOASOR AT = A VRX, 2022 4E 12 BRI FHAS R B X A7 A2 AR A PR B Hh T /K
RISMZEA Y. IR RATUEE, 1 A O FACFS3EER 753 m, Hrb:  FsmBm 21 2 596,
BT 5T 5 36 5 HA TV BB X 5, AR R I B TS R 34 R 4 S AL T R G b, Hh R KHEVR 1.52~3.76
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7o 3 A F/AKT-HIHEER 8.02 m, IALLREIY 6.5%, Forr: Mo R/KHERENRARA R FEIRTEAL. 4 H 6
HR KSR 7.86 m, FRELTURE 2.0%, b R KRG SN R N RO . 5 H 4 b R K3
HR 8.21 m, FRLUERIYE 4.5%, Horbr: R KSEGR RN AT N R AL 6 H 4 7K 535 8.15 m,
PRLEBE L 0.7%, e MR KBRS/ Kot RAT N [FARERAL. 7 H RSP 338 7R 8.23 m, PALLEE I
1.0%, e Hu R /KIIRF /N e K AT A R R A7« 8 B 3 ith R /K A 7.29 m, PRELRA & R % 11.4%,

Horp: R KRR SN R N RN, 9 F it R KSR 7.01 m, FRLUBSFE 3.8%, Hr: HiF
7J<i¥ﬁ< /N R EIR AL 10 H A3 RACEEIBEYR 7.29 m, FRLLESHE 3.9%, Hu R /KERIR B/ MR KA A
[FERRARAL. 11 )t F/K-F3389K 7.00 m, IALERFF 4.0%, BT /KR N s oA 9 [T R AL . 12
AU R ACF AR 7.30 m, IAELBESE 4.4%, bR /KR E/NRKATI N R ERAL .

Table 2. Groundwater burial depth of 12 monitoring wells in the upstream source area of the basin in 2022 (unit: m)
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2 F1 F2 3 6 W4 W5 FF FF2 HF HF WMFS5 W6 if‘;
B9 BgF BgF B BHF BHF 18 B9 3% 48 B B

1 5.44 1.72 1.52 1.61 10.90 11.41 6.49 11.57 3.76 3.06 20.53 12.38 7.53

2 5.45 1.70 1.59 1.86 10.73 11.12 6.30 11.25 3.67 2.96 20.88 12.85 7.53

3 5.91 1.94 1.73 2.24 11.28 11.96 6.48 11.55 3.24 2.55 23.00 14.39 8.02

4 6.10 2.15 1.81 2.49 10.71 12.20 6.07 10.63 1.94 1.46 23.54 15.25 7.86

6.67 256 2.06 2.96 9.35 1323 539 1016 214 171 2548 16,79 821
6 6.25 260 203 314 8.80 1323 551 1010 2.39 184 2516 1679 8.15
7 6.21 277 190 2091 8.39 1381 5.33 9.99 1.92 197 2610 1748 8.23
8 5.50 248 158 165 7.30 13.76  4.73 8.54 1.65 168 2342 1514 7.29
9 5.66 249 167 0.79 8.81 13.74 539 8.74 2.18 199 2018 1253 7.01
10 5.89 258 174 104 8.60 1393 536 10.13 263 230 20.67 1255 7.29
11 544 230 161 114 7.29 1224 586 1051 3.03 252 1993 1210 7.00
12 4.99 206 151 135 1016 1139 645 1142 4.02 3.05 1998 1132 731
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Figure 2. Changes in groundwater depth of monitoring wells in the source flow area of the Dabancheng Basin
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CEEAMR, AR = AUER X 2022 4F 1 & 12 Ay, HTF/AKFHEEN: 753 m. 7.53 m.
8.02m. 7.86m. 821 m. 8.15m. 823m. 7.29m. 7.01m. 7.29m. 7.00m f1 7.31 m. i F/KMER1E 7
ik intass, 8 £ 12 ABKE FERIRE.

3.2. MTFKIEREFREN

FAZ T I M A = AR X, S0 )5 2e3sia AT 12 AR /KA I, % T 003 Hcdis 2R 51 5 4 )
SRR, DR R 2 0 6 HRHE 2020 & 2022 4E M R KRR W EE 0 Hr .t R KRR 2
Mras (7 3 A A, APUM A =R X, 2020 4£ 1 & 12 A F/KIERARE 4.34~5.86 m, £
FEF-17.1%~4.7%; 2021 4 1 & 12 H b F/KIRRARNE 5.47~6.12 m, FIEEF 0.9 %~11.3%; 2022 4 1 %
12 AR /KHERAR NS 5.00~6.14 m, fEXIFE T AN-6.3%~13.7%. ZHr4s RFEH], 2021 4EA1 2022 44t T /K H
TREL 2020 4EA BTN, SASURAH = IRIIX 2020 2 2022 4F, T KA R BIRAERE RS .

Table 3. Inter annual variation of groundwater depth in the source flow area of the Dabancheng Basin
= 3. BRI A IR R X i T KR ERRE L

H R KRR /Im FEF1%
A4
2020 2021 2022 FH 2020 2021 2022
1 4.34 5.76 5.43 5.18 -16.2 11.3 49
2 4.96 5.66 541 5.34 -7.2 59 1.2
3 4.92 6.07 5.85 5.61 -12.3 8.2 4.2
4 4.70 5.85 5.91 5.49 -14.4 6.7 1.7
5 4.48 5.58 6.14 5.40 -17.1 3.4 13.7
6 4.94 5.55 6.01 5.50 -10.1 0.9 9.2
7 5.14 6.12 6.00 5.75 -10.6 6.3 4.2
8 4,70 5.63 5.38 5.23 -10.3 7.5 2.8
9 4.79 5.47 5.53 5.27 -9.0 4.0 5.0
10 5.25 5.80 5.63 5.56 -5.5 4.2 1.3
11 5.41 5.60 5.00 5.34 1.3 4.9 —6.2
12 5.86 5.69 5.24 5.60 4.7 1.6 —6.3
7.00 20203 R/ /m B 202 1 F/KERA/m B 20223 R /KRR /m 20.0
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Figure 3. Inter annual variation of groundwater depth in the source flow area of the Dabancheng Basin
[ 3. IRIRIA 2 R X i R KR EFR L

DOI: 10.12677/hjas.2024.146079 630 b k=


https://doi.org/10.12677/hjas.2024.146079

TR

3.3. WTKEBRSARERENL

T A BRI AE M RV | B SR L BRI 3 ARUEVALIX, 2020 % 2022 A =ARSF I I TE AR
BEX G KR N EESRGHIRE R, & 5 RRIERR S RO A58 7% 5 ¥ 8 R MW 3 R 7K
MR . RS RE W, A ERKRE TR R, B B 4 S50, ol T 3 5
AT 4 S mERE T AREBCR 1SR 2 S3F, MR AKIREED, B RK AL E TR A
s BEEE X ROVEME R 5 KSR N DS = R R Rk, Rt R IR RN 1, B R K
RLFRAREI A AL R Y, Il 72 sl Y] T e K 5 R /K B2 AR AR LSS 56 22, BB 1 T TE T /K 5 /K 2 il i
B EEE SRR KA, HAZE AR . R KRR LE R TR B, BT KRR
MY 5.15~14.40 m, = 2 TR0 R KRR AR IRy 1.87~11.57 m, B 5w 55 ) RN /K SRR IRy 1.46~3.85 .
Table 4. Annual average river runoff reference water quantity and meteorological information for the 3 source areas of the

Dabancheng Basin from 2020 to 2022
= 4. BRI 3 ERX 2020~2022 FHESTERRSIFHKERSRER

ST m? Bl 5 5301/ 75 m® T m? BRI AR
. i 51 H & 51 G 51H KK /mm i/ C
1 88 0 83 0 71 0 4.4 -9.6
2 99 0 58 0 40 0 1.8 -4.9
3 93 35 70 0 45 0 0.5 2.1
4 116 62 102 37 99 26 4.8 11.2
5 355 176 509 415 558 448 3.0 17.5
6 577 374 1210 765 907 747 54 20.0
7 1023 585 2768 998 1910 1103 11.9 22.2
8 1025 513 2908 934 2227 998 15.0 20.0
9 618 368 1463 385 963 349 7.7 14.8
10 344 157 668 274 268 175 0.2 5.6
11 186 51 314 85 146 27 1.8 -2.1
12 121 0 110 0 105 0 0.5 -9.3

Table 5. Annual average groundwater depth of monitoring wells in the source flow area of the Dabancheng Basin (unit: m)
72 5. AR A MR X S H 3 TRAEIR (R AL m)

PRI _E i B 5] RNt 224 Bl B 5] i B 15 AT R B
459k 553 159 253 F35H FaASH F1EH P25
1 10.84 11.47 5.59 1.87 3.76 3.06 6.49 1157
2 10.69 11.16 5.57 1.83 3.67 2.96 6.30 11.25
3 11.23 12.00 6.04 2.07 3.24 2.55 6.48 11.55
4 10.10 12.24 6.23 2.28 1.94 1.46 6.07 10.63
5 5.15 12.65 6.83 2.75 211 1.86 5.49 10.30
6 5.22 13.09 6.69 2.80 2.08 1.85 5.24 9.95
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7 6.02 14.02 6.67 2.87 1.83 1.89 5.12 9.57
8 5.46 14.07 6.07 2.60 1.68 1.70 4.66 8.35
9 6.19 13.97 5.97 2.60 2.19 2.00 5.02 8.20
10 6.93 14.40 6.18 2.64 2.54 2.25 5.40 9.62
11 7.58 13.06 5.84 2.39 3.08 2.55 5.70 10.10
12 10.22 12.47 5.63 2.12 3.85 3.03 6.39 11.34

Mo R KSR RN N SR > T > BT Soii . Uk, R KSR SIHE RN 2
St PRIEAEARGTEAR R Fel, VAT DX E RIS A, MR KA IRTE KR 2 IR, AR
KRG T 8 m XIS A B A A TR, R B ARMEK S D B 5K . & 6 NEET 32 4 TR
PRI 5 JTAUAN 5 B A7 I R K R S TN, AU S B Ju e AT, 5] 4 DB TG 2 on kit
BRI FRIIRT AR 5 3 ZK SRR AR

Sguit i iR W], AR = PRI X E AR -5 AN R B AL I T KRR A AR AT L3N A Sk
P, Sl Bt SR A AR IR R . diutl, T DUR RSO At i E s R A i S,
PHEIE S T KRS S .

Table 6. Equations for river runoff and groundwater depth in the Dabancheng Source Area

= 6. IRIRRKAER RS T/KIERFIE

A WA EEGEEH: HIB KR, m; QUTERKE, /i md) R F
Hyun =12.935—0.035 Q s + 0.0101 Q psmr + 0.0001 Q s i 0.937” 19.17™
PR B N N
Hs s = 11.458 + 0.0074 Q miw + 0.0014 Q gy — 0.0040 Q e s 0.881 9.22
Hy s =5.2493 + 0.0071 Q sum — 0.0025 Q gy + 0.00049 Q s 0.838™ 6.27"
e B T B - ”
Hyp s = 1.6506 + 0.0054 Q suw — 0.0012 Q gy — 0.0005 Q s 0.933 18.04
H 355 =3.8498 —0.0071 Q mu + 0.0022 Q pysss — 0.0005 Q s 1 0.812" 5.14"
Ra] 5 ] i B X
H ka5 =2.9906 — 0.0048 Q s + 0.0018 Q sswsir — 0.0007 Q sy 0.693 2.46
N H 1 q e =6.6904 —0.0054 Q miw + 0.0009 Q s + 0.0005 Q s 0.928™ 16.61"
e B I i B N N
H o un =12.627 — 0.0066 Q wgiy — 0.0002 Q sy + 0.00206 Q s v 0.840 6.41
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Figure 4. Simulation of river runoff and groundwater depth in the Dabancheng Basin
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IBEH PR B EOM TR SRR 8 MR X 3 R 7K SR R ] A3 R PR A B, O iR N K A 35
SRR CRURIRR 5 ARSI O B AT A AR B K AR A IR, SN A B A AR AR T R
J&o ik, AR AR KGR E R AR SG 7 B U532 S SR A A 2 KA i T R A 45
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