2023 F 12 A
Dec. 2023

BEMHEK 4

Journal of Irrigation and Drainage

FA2 % A
Supp.l Vol.42

XEHRS: 1672-3317 (2023) Supp.l-0103-06

Jt R B XA E B AL Tk RIS 7S 4FE
R B3 B 7K B Ml Rz

EOWE, R 12345 mim g, FHES ERES
(1AbFALk KE REFEFFEZ, L7 100083; 2HATRHHEFXLEELEERE,
LR 100083; 3K ERFFERZHLf LR HE EERE, LXK 100083;
4w R EARFE TAAHAKF P, L 100083; Sk A LS TAHKE FRIALH L PO,
JLF 100083; 6. LR H S -F KK ARK KM E s, b7 102200)

o OE:[86] HRLTT S-FERE BZHT AR TS SR LKy, [ k] AT 2021—2022 5
FTG-FR 98 A TR A LMt GREF 75 &, HREHF 16 &, ABH 7 4) 69FMT K RHIERTE KN
M A, 454 #2461 54 Cross-correlation 77 ik, MM T S-F R ARE BALd T KRR =B 54, iFRHE TR
BRI REG G, [£R] &-F KT KRG TS AHERARHIES, HANEIK, ZERTRIZEELE 2 A
M F B AR TEERT, RERTRKE2021 F4AE1AEZRYT, 12T 2022 FHK, AERTRZELE
EiRt. RERTRRZESANTREFHALHTREREAEE, REAT KRBT RKEELEA ZRTHKR
Tl d, 2ER KA AL 2021 F 6 A42022 55 A, wROMEBIE 2021 F 12 A4 2022 F 12 A, K%
T ARG BEUMEEXRERLREACEARAR L5, ARELEREBEZRTRIBEEKREAALE E>FE
>& . (458 2021 SFa9 T AR R EARD T 2022 57, XEEKREGFRENA KX; TR EZAT KA KKE
8o B ANB), P A BT KRR K g A AR R, HEREY 6 N MR ERFEERT KLY

AR T e
X 8 FK; TK; KK shmikk
FESES: P64l

R, EEEs

SMERFRERS: A

doi: 10.13522/j.cnki.ggps.2023220

Eeteyt, sKiEE, F. ALRMWEFXAR R T KRN E RS EHER A XIFEKRINER[T]. FEBHIKFR,

2023, 42(Supp.1): 103-108.

GUAN Ning, BI Huaxing, ZHANG Qingtao, et al. Spatial and Temporal Dynamic Characteristics of Groundwater Burial

Depth at Different Levels and Its Response to Precipitation in Changping District, Beijing[J]. Journal of Irrigation and

Drainage, 2023, 42(Supp.1): 103-108.

—_

05 &

U Fe R SO MR /KO 7K 58 U ) 2 220 s o
iR 7K 2 A0 Ak g A R AR 2R v B R
NSRBI (0] 8 b 7K B 5 B s KPR Al
e T /KGR X B B AR AR LT SR . =T SR AN
FATCTJ5, e A b S R ZRGRER ) R e
FEAEAACM ARG SRR M T, Hedb P I T
K AR T SRR RIRRR A A T ERAR A, TR 7KK
PEAFEE T BTS2 1 P v T 1B

BE A [ S8 T K I AR AT AL 5P BRI T

kS HEA: 2023-05-19  fEEIEHA: 2023-05-19

EEWH: BEXARRIFELSIE (U2243202)

fEEEN: Bl (1998, . HEURAE, FEHFART KRGS
Mk A& THE . E-mail: guanning2020@bjfu.edu.cn

BIEEE: BB (1969-), B, #d%, LA, EER T RANK
TRFES MO AERS T2 . E-mail: bhx@bjfu.edu.cn

© (GEBHIKFIRY 4iEE8, FFBEREL CC BY-NC-ND Y

AW T2 S, Mo R K SIS A 2] 7 HIR
PN OETIS =T P (VA s s i | P S [ PR
TR HEBANAX M, HET, KT B FXH K25
AN PR 2= I TR D, S EON 1R X HE T 7K )
BANMAERNR A7 B

[ 723t Ji€ IBalacco 51513 T g L 4 22 {H 0% i
NIKEHER EhY5 G AT T AT Zhang S5
ETHIEE AL (GIS) KIS HHA, PRT
T B X IR AKAE P2 S K Z I R KB & Yan &6
it GIS. B (RS) MG+ dr 1 =1L
I EIH TR . CUIAN T R0, S T3 R K I
203 A S NS BV AR RS ANFZ AL (BKED
BIHL N KFEAT X 5 o RIS KZRIFNS L EALRTK AL
SRR ER, WEREH N KRNE TR+ B 2%,
TR JZH R 7K 2 B 52 3 2 R /KR Hh 3K 45 181,
REH KT RE U, TREHL N KB RE S ik 2 )

103


mailto:bhx@bjfu.edu.cn

HEMEHE/K 3] http://www.ggpsxb.com

RIZH T K KA 2R BT 2%, TR 2 1R 7K R R
— 000 PR, Kt T 7K X 53 AN ] JZ A AT el A
Fi, AT PR R RIS R

BEAh, BB A5 52 T R 2060 H T ZK BV AR 4K 1) Dk
IR R K8 . fERZ R TH, BE/KRERS B
SO IR IR0, TSI K 73 NS IR I R,
A8 R 7K SRR AN [R]REE (R I 25 43 A R el

(AR s @] Tk, AFARET
2021—2022 FFAL R T B P X 98 bt 7K B 3 i il H:
(R STk 7K SEERECHR B B K LI H 4 Hh A
BARGOHTE TV XIRZH T K IRZH R AR 32
TIK 3 RPN [F R KR IR R K 2 AT O A R R
Ak, RIS G B KB, 23 B R /KRR K )
Wi 87, A 55285 R mT AR B XA R E AL R 7K 1R4RE
TEPE HEHE S 5

I MR57EE

1.1 #sR XHER

ESF XA A 1343.5 km?, d65 18 R X FIHR X
FHA%, B S RARH DRI GE XHERS, 755 1 SkVaAHE,
RGN SR . BT DX L X T AR RSP SR T AR 4 )
A X R AR 59%A1 41%. F JRIX [ T K kheh 238
BRRNE WXMFERAN . RS TR XA
W Xt 7K = BB R NIB AN o R /KR T

NTIERAN A PR HEME, Ho N T RAFR KT

W T RANARN I s AR HEME L HE Hh T 7K (138
W 78R B m) U R T g 02
1.2 MM =L is

RFCE KM T2 (AEE4) fdbm T
R K B SRS TR, B TFXAAR T 98 4
HRKMEF, GHRE. REMES 3 AR T
K Z AL, e 5 A 754 16 107 (B 1),
HR 7K HRRAR A S0 s T EHE A AR [RE AT
TRCE W

115%00"E 116D0"E

1169100"E

116200"E 11630'0"E

N
,W\J‘”\a A
. B 3 0
=S N 40200"N
y LI
p . Loy @S
b . o« & oo % el
< B re g/ 40900"N
N S &
N Py o Wy
Ly !
M/A e h ﬂ
e ij‘/\“)
RS 4000"N
® R
A RS
04,600 9,200 18.400 27,600 36,800 @t
O e W— 1 BFK AFEGLR
39500"N

B 1 3T AKERM DA

Fig.1 Groundwater monitoring wells distribution
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Table 1 Monthly variation of groundwater depth in
Changping from 2021 to 2022
I Je HEH T K HEH T K e R K
w g W A% M A%ty MR AW
m m m m m m

1 25.67 - 34.58 43.92
2 2533 -0.34 34.08 -0.5 43.73 -0.19
3 2550 0.17 34.54 0.46 43.97 0.24
4 26.64 1.14 36.54 2.0 44.99 1.02
5 2737 0.73 37.6 1.06 45.87 0.88
6 2745 0.08 3791 0.31 46.63 0.76

2021 7 2529 -2.16 35.88 -2.03 43.89 -2.74
8 2431 -0.98 34.55 -1.33 40.99 -2.9
9  23.60 -0.71 33.08 -1.47 38.53 -2.46
10 2288 -0.72 32.04 -1.04 37.12 -1.41
11 2221 -0.67 31.14 -0.90 36.01 -1.11
12 21.87 -0.34 30.41 -0.73 35.56 -0.45
1 21.27 -0.60 29.37 -1.04 34.44 -1.12
2 21.06 -0.21 28.9 -0.47 34.18 -0.26
3 2113 0.07 29.11 0.21 36.08 1.90
4 2191 0.78 30.48 1.37 36.66 0.58
5 22.64 0.73 31.76 1.28 36.47 -0.19
6 2213 -0.51 30.99 -0.77 35.76 -0.71

2022
7 21.65 -0.48 30.64 -0.35 35.84 0.08
8 20.79 -0.86 29.51 -1.13 35.87 0.03
9 2124 0.45 29.87 0.36 36.14 0.27

10 20.96 -0.28 29.32 -0.55 36.44 0.30
28.64 -0.68 36.65 0.21

121995 -0.68 27.64 -1.0 36.63 -0.02

11 20.63 -0.33
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Fig.3 Temporal and spatial distribution of precipitation in Changping
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Table 2 Groundwater - precipitation response coefficient
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4 A m

1 0.67 0.81 0.87
2 0.91 0.92 0.75
3 0.90 0.92 0.73
4 0.90 0.90 0.81
5 0.87 0.90 0.76

2001 6 0.84 0.90 0.74
7 0.89 0.89 0.74
8 0.81 0.91 0.53
9 0.91 0.92 0.70
10 0.88 0.91 0.74
11
12
1 0.88 0.90 0.82
2 0.91 0.89 0.55
3 0.91 0.92 0.71
4 0.89 0.92 0.73
5 0.88 0.92 0.69

2022 6 0.85 0.89 0.60
7 0.85 0.91 0.59
8 0.87 0.92 0.68
9 0.71 0.84 0.46
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11 0.87 0.92 0.56
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Spatial and Temporal Dynamic Characteristics of Groundwater Burial Depth at

Different Levels and Its Response to Precipitation in Changping District, Beijing
GUAN Ning!, BI Huaxing'?345*, ZHANG Qingtao®, LI Susu®, JIAO Zhenhuan®
(1. College of Soil and Water Conservation,Beijing Forestry University, Beijing 100083, China; 2. State Key Laboratory of Efficient
Production of Forest Resources, Beijing 100083, China; 3. Key Laboratory of State Forestry and Grass Administration on Soil and
Water Conservation, Beijing 100083, China; 4. Beijing Engineering Research Center of Soil and Water Conservation,
Beijing 100083, China; 5. Engineering Research Center of Forestry Ecological Engineering. Ministry of Education,
Beijing 100083, China; 6. Changping Hydrology and Water Quality Monitoring Center, Beijing 102200, China)

Abstract: [Objective]l To explore the temporal and spatial dynamic characteristics of groundwater depth at
different levels and its response to precipitation in Changping District, Beijing. [Method] Based on the measured
groundwater depth data and precipitation observation data from 98 automatic groundwater monitoring Wells (75
shallow Wells, 16 deep Wells, and 7 bedrock Wells) in Changping District, Beijing from 2021 to 2022, combined
with Kriging interpolation method and cross-correlation method, The spatial distribution, temporal dynamic change
of groundwater depth and its response to precipitation at different levels in Changping District are analyzed. [Result]
The spatial distribution of groundwater depth in Changping region was higher in the southeast and lower in the
northwest. In shallow groundwater depth, there was a descending funnel in both observation years; in deep
groundwater, there was a descending funnel in 2021, but it disappeared in 2022; in bedrock groundwater depth, there
was no descending funnel. The spatial variability of buried depth distribution of deep groundwater is obviously
higher than that of shallow and bedrock layers. The shallow groundwater and deep groundwater showed a
simultaneous increase or decrease trend in each month, with the maximum buried depth appearing in June 2021 and
May 2022, and the minimum buried depth appearing in December 2021 and December 2022, respectively. The
monthly variation of groundwater depth in bedrock is obviously different from that in shallow layer and deep layer.
The overall variation of groundwater depth in different layers on the monthly scale is bedrock layer > deep layer >
shallow layer. [Conclusion] The overall groundwater depth in 2021 is higher than that in 2022, which is related to
the inter-annual variation of precipitation. The response of groundwater to monthly precipitation is different in
different layers, and the response of groundwater depth of bedrock to precipitation has an obvious lag time of 6
months. There is no obvious time lag between shallow and deep groundwater.
Key words: Changping District; groundwater; precipitation; response time lag
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