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Fig. 1 Geological map of bedrock and distribution of water collection points in Pinggu Basin, Beijing
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Table 2 Results of hydrochemistry test of water samples

in Pinggu Basin, Beijing
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Table 3 Isotope test results of water samples

in Pinggu Basin, Beijing

ﬁé)ﬁ #{/ﬂ_é E‘Xﬂ(ﬁf:{j 8DV-SWO.VI 8]8 OV-SWOM T
&= | (m) (%0) (%o) (TU)
DSX1 | 50 | ZBPUR -67.3 -10.15

DSX2 | 171 | #5MZE -64.3 -9.08 10.4
JY1 605 | =T -65.7 -9.23 7.2
JY2 | 871 | mTPHE4A -65.9 -9.38 7. 64
JY3 | 300 | mTHE4 -65.2 -9.24 <1.3
Y4 | 280 | BT EA -65.4 -9.76 <1.3
Y5 | 304 | EFEA -63.4 -8.84 11.3
JY6 | 346 | mTHEAH -65.3 -9.18 8.3
Y7 | 150 | BTH4 -64.1 -9.16 8.1
JY8 350 | mTEA -64.1 -9.10 7.6
DQIS [ 7K -69.5 -10.70

SREIK IKFE 8Dy qwou 1 80 qyou TH H B 23T,
DSX2 JY1 #£ 8Dy cyoy M 80y cyoy 5 JY2 H
T3 JY3 Y4 IKEE 8Dy gyou JLFAHTE L0y syou HE
BEHEIT ;JYS FIY6D 1 80, qyou HEEHEIT ;JYT Al
JY8 JKEE 8D qyon F1 80y cyoy VE-F-HATR

TR B Dy awon F1 8"0, swon THRIFER W4
nJ LA E DSX2 JY1 5 JY2 55, 0Y3 FlJY4 5, JY5
FIIY6 835 JYT A1 IY8 s AHN FIAMMAC R
3.2.2 HITIKHAMEKRIES T

IKHEERE [ 28 8Dy yon M 80, syou HIZH AL
ARG, B AR T K A IR AR R AR
A 5 RN 40 A R IR 2 R 2 A B b R KR 2R R TR

D i R RIS 45 U B 1 SR

7qu|é 6DV-SWOM A 5180V-SW0M ALK S ’ MK S
thRT DVE TR K S TR TR AL s RS & £
T SRR AR ZRY , UL LR KA PR T
KAREIK , HIHAS R TR = HIER Z= 4G
BER/ QNG 3 N N/ N~ = =72 ) D N |
80y swoy MMM ZE ALK F 5 U R T 7K | FiKE
FA T K St R p A T 2R R AEH, H
H BLE AR IR L RER R UL HAMA R IR
R TimEZERVEN .
3.2.3 #MASERE

KABEK A Dy syou F1 8" Oy syou 2=l HLIE
1o B T R T RAEAE , R T AR [R5 28 1) v R A
FSEH R K b e . IR AT .

J5idi— W E R ASRE K 8Dy gyon TH Y 5 FERL
R A (JEAYIEE,2010)

8D\ cyon/ %o=—0. 03ALT/m~27 (1)

ALT iR = AR

T IREVEERROK R 6 (H 5 M H IXR
AN (CTHEAESE,1997) .

8" 0y swou/%o=—-0.0031 H/m=6. 28D, syou/ %o=
-0. 026H/m-30. 2 (2)

A1) F1(2) THE B 45 R AR O S48, 25
RF 4, NFATLUFEHTE A (8"0ygywou) T
(235 Sl /I, A 19 b 5 v SR A5 B9 B8 (E LU A O
BT KT 60y gywon 55 5 FilA & A TR L R
A, LA 8" 0y qwon TEITHE RIS A 2
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Fig. 4 Stiff charts of JY3 and JY4, JYS and JY6; JY7 and JY8 point water samples from Pinggu Basin, Beijing
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Table 4 Calculation results of groundwater recharge

elevation in Pinggu Basin, Beijing

Jrik— g
FERUG S| dhspiif | 0" Ovoswom 8Dy_swom :F(ijjg
(m) A (m)
DSX1 1363 1337 1447 1405
DSX2 1263 980 1332 1297
JY1 1355 1075 1430 1393
JY2 1317 1080 1393 1355
JY3 1343 1083 1416 1380
JY4 1330 1237 1404 1367
JYS 1264 931 1328 1296
JY6 1326 1042 1399 1362
JY7 1324 1074 1391 1357
JY8 1310 1040 1377 1343

SR T REAR PR BORE AN = A R 22, K B 8D T
Fh 5 BB EE B - A AR A S K b 45
HNA R R PR A B S B s JE AR L R AR DU R MR KRN
Fn AT R KR [ AGE D X AR R S A AN A X
N FETE 1296 ~ 1405 m, X — 15 B EIE T

8Dy syou F1 8" Oy qyou KN KRS HT AN K B
FEH XK
3.2.4 mXER

SR EE SR L 3, N 3 AT LA, Y1 45
FEARTAR RS R0 Y2 HeAs N 7K 5 KA
SR, MEN 7.2 TU, —MEHN 7. 64 TU, ¥
B A 7K AR IS BTN, Ry LU BT A 2h K, T v
B\ KR A A K I B s Rl L 45 e R A
T FHACH &, S AN /N K TR i 56 U 2R R A
TR 3t m] UG e /) 7K U6 Hl 5 5 2
TR B AZ LI DA K ) b 4, 32 HARSE DU R
AL BR K B AN 25 . JY3 B JY4 G & /N T
1.3 TU, A 3 AN ACRE T K RN S R 1 o KT
54 AERNR K G R B 1 B S KR R A S
Z. JYS HIY6 JYT Fl JY8 4B 2 4F i H 48 /N Y
KB Z A #MA LR,
3.3 kiR X it Rk &MASKIE R

AL B E

H T 8D A0 R IR RSP, g T8

TR T REHf e AR IR S RD 2R i BRI AP 25 TR B
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Table 5 Estimation results of basal karst water
recharge mixing ratio in Zhonggiao water source,

Pinggu Basin, Beijing

gy 8Dy _swom T Dy swom itz | Tips EE Bl

= .
(%o) (TU) (%o) (TU) | B

JY2 -65.9 7.64

JY1 -65.7 7.20 87.5 86.25 87

DSX2 -67.3 10. 4 12.5 13.75 13

A 38 R 2 P RO R K BT A e, I s K
TR X KK L X B A I R K TY L, KR
HiLZE DU 22 30T ZKEE DSX1 DSX2 , 7K Y5 i 3 5 A b
TR IY2 1 87 H T A AT K IR LA DU R R E R
IR T AR K RN IR 25 H A

ANFEZKFERA AN

8,0
Y (3)

K.y ARG 8, FKEE A 1Y 8Dy gyou 3K
5180V-SW0M ﬁ; 6# j‘:’{"%%ﬂ( b 8Dy swom 9 6180\7-SWOM
{E;(SB HKFE B 1Y 8Dy swom L4 8180\*-5\&*0)4 {Eo
3.3.1 HHHEEREXEKBEAEST

FRRR AT DU 2R 2 M K R A2 1L X
VS AR A A b 25 R SR K A B b 4, UG T
TR KRN (2 AR 2017 4F BURE Y 1612 B i 6
K, BEIE A DA AR K R SRR # A
F, GRS, R R SR U R AL B KR
SRR RN R FE A A TR K AN A B 57 - 43 =

il tly e L,
A FEAHEK,

------- 2844 (Ab 5{F%7KZk, Beijing precipitation line )

V-SWOM

bedrock karst water FEK A B RN 45 LB R 4
©3=1.333 LR,
A, AR I O ik AR R
TOUHHS Hh DX 55 DY &R v 2 K
Hb R 7KK T B R R
H 2%0 ~ 2. 8% FI 7K & i
PR L3 7K 18R BE 2%0 ~ 3% 23 .
3.3.2 HHKiREtEEERKNAST

AT 43 B 0T LAHIGE , e K 5 i B 2525 7 7K
Bk T 232 L DX A [ R 25 A1 i 452 3% 1 7 5 DY
FRUR)Z N K 2 ) B AN A 43 IR DSX2
JY1 JY2 = 2H ke S5 0 8°H {8 . T 1B A& DSX2 #iI
Y1 IR G el RS R R S,

M5 AT LLE H, 6Dy qyou F1 T {HITHH4E
PRI | LA 6Dy oy 1 T 1B 1T 45 5 14 Y (8 1 5
RAH, JY1 - DSX2 IRA il 87 « 13, Hiif
KU i i DX 565 DY R MR K R A A K K TR
B, AR B0 43 PG B B, 7K U5 b TR R i
S B BT KK R T A DU R MR K, i KR b
ZRER VU R 52004 4 rfoBE 2K U8 b 25 T XK S 57
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Application of environmental isotopes in the study of lateral recharge
in front of Pinggu Basin Beijing

WANG Xinjuan, HAN Xu, XU Miaojuan, SUN Ying, LIU Jiurong
Beijing Geological Environment Monitoring Institute, Beijing, 100195

Obejctive: As an important water source of Beijing, Pinggu basin provides an important support for the
Beijing municipal water supply, in order to better understand the lateral recharge of Pinggu mountain area and the
recharge and drainage relationship between Quaternary groundwater and underlying bedrock karst water in
Zhongqiao water source area, establish and improve regional groundwater flow model, calculation and evaluation of
regional groundwater resources, and put forward groundwater reasonable utilization and protection measures.

Methods; Based on the basic theories of water cycle and hydrogeology, the regional hydrogeological conditions
are analyzed. and the recharge sources, recharge relations, recharge elevations and recharge ratios of different
recharge sources of regional groundwater are analyzed by hydrochemistry and isotope hydrology

Results: The quaternary water and bedrock karst groundwater in the study area all come from atmospheric
precipitation, and the chemical type of groundwater is HCO;—Ca’* ® Mg**. The quaternary loose pore water and
the underlying karst groundwater are supplied by The bedrock karst water in front of the North Mountain. According
to the estimation of *H, "0 and T values, the ratio of lateral recharge of karst water to vertical precipitation
infiltration recharge of Quaternary shallow groundwater in Zhongqgiao water source area is 57 : 43. The ratio of
bedrock karst water to lateral recharge of mountain karst water and vertical overflow recharge of Quaternary pore
water is 87 : 13.

Conclusions; Mountain karst groundwater not only supplies the underlying bedrock karst water in the plain
area, but also supplies the quaternary loose pore water in the plain area. There is a close relationship between
bedrock karst water and Quaternary loose pore water in the water source area of Zhongqiao.

Keywords: lateral recharge in mountainous area; Quaternary pore water; bedrock karst water; mixing ratio
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