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Genetic Analysis of Chenjiazhuang Spring in Yongding River, Beijing
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Abstract: Chenjiazhuang Spring is located on the Yongding River. Since the ecological environment improve-
ment project of Yongding River was carried out, the spring flowed out in 2019. In order to protect and manage
Chenjiazhuang Spring, realize the ecological environment management of Yongding River and regional water
resources strategic reserve, spring origin analysis and spring domain division were carried out.The recharge
source, recharge elevation and recharge temperature of the spring were obtained by testing and analyzing the iso-
tope and hydrochemistry samples of rainwater, river water and groundwater in the spring area; On the basis of
the above analysis, combined with the regional geological and hydrogeological conditions, delimit the spring
catchment area. The results show that the Chenjiazhuang spring exists in the Ordovician limestone aquifer,the
regional karst groundwater recharge source is atmospheric precipitation and Yongding River water, the spring is
an exposed erosion overflow spring, the spring recharge elevation is 736 m, the recharge temperature is
13.12 °C, the catchment area of the spring is 30.6 km’.
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Fig. 1 The map of bedrock geology and sampling points in the study area
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Tab. 1 Water sample point test result in Chenjiazhuang Spring area
BE . BRE HEE FH 80 T K Na° Ca Mg Hco- CI' SO/ TDS )
" ohm ‘ ¥ ' ' pH KLk
%5 FH KB (%) (%) (TU) (MgL) (Mg/L) (Mg/L) (Mg/L) (Mg/L) (Mg/L) (Mg/L) (Mg/L)
T HRMER . HCO, Cl-SO,-
Bl . 2021/5/14 VK -469 -555 7.6:04 12 156 547 514 298 165 207 811 83l
i URLIP/ Na-Mg
P& E s HCO,CI'SO,-
B2 oy 2021/5/14 VK -466 -548 88+0.5 117 154 542 508 290 164 207 806 834
SRR Na-Mg
TH M . HCO,C1-S0,-
DI 2021/5/14 BIFR 503 -575 6304 3.68 87 57 415 226 102 172 505 9.2
HAT Na-CaMg
TR M HCO,-CI-SO,-
D2 2021514 RMEFR -52.1 —64 4704 115 993 584 326 251 122 159 613 7.96
M Na.-Ca-Mg
W& . HCO,.CI'SO,-
D3 2021/5/14 BIMFR 516 -601 6305 342 929 87 338 303 116 152 682 717
FHIE Ca.Na.Mg
[Pl HCO;-S0,.-
D4 s 2021/5/14 RMEFR -576 -7.57 329957 115 398 331 104 205 933 77
E=bis Ca.Na.Mg
THRM HCO,-80,.Cl-
D5 2021/5/14 BMHR 562 -7.53 462 130 716 412 304 144 183 557 805
b Na-Mg-Ca.
VR FE % HCO,-Cl-SO,-
Q ., 2021/5/14 K =526 -572 5705 519 118 762 399 304 132 171 703 751
K Na-Ca.Mg
-70.1
Y MWK 2021820 FAK -9.83 285 149 195 049 368 265 176 89 624 HCO,-CaMg
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IKARAA DR R L2 1
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Fig. 2 Column chart of percentage content of yin-yang ions in water samples from Chenjiazhuang area of Yongding River
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Fig. 3 Triplot of water chemistry in Chenjiazhuang area of Yongding River
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IR R R R A DX A B %, BT Vi DR 1 S
WS- 2 3% 528 7706 m'/d, SO, & & 133.2 mg/L; £F
SR HE K T 2 A IR TR ik 2 b 25 T B, S O
h 2462 m*/d, SO, & & 231.5 mg/L( K 2445, 1982) .
R T HE 2 A KA K RKORTHL R K G R,
FH 2 32 45 5 i il 7K Ak % Schoeller BI(K1 4) . 7T LIE
i, FE R EEANA UR 13T K, HCO; | SO,” . Cl 5 it
YA e, B, WK Na B 1 5 it AR s, TR K
H1 SO, CIFN Na' & st ARMIK, i 22 iy 1 153 X J
KA F2 BN S IR R OK o T A, MR K R SO,
Cl K Na' & 5 /KAEMRKMKR
32 INERM R

I B B 45 [R] 467 28 4 AR AT 9 5% AN (] A4 1)
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M KR K RS K SR FR R R R A &
AT LA BT 3T 7K 0 A7, S DT b T K BT R, BRI,
T AT KR )47 28 45 SR 09 40 BT RT DA R A XM R
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Fig. 4 Schoeller diagram of water sample in Chenjiazhuang

area of Yongding River
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Fig. 5 Relationship curves of 8D and &'°O values of water sam-

ples in Chenjiazhuang Spring area of Yongding River

(2) SRR KM EL B B

H T 0D 1 8"°0 K Al Z AY AR, s T H:
B T RE A E R 25 R UR L A ARD 2 AR RRR 45 3 EE A,
I R 7 P RS [RK TR A e i AR BT 7K L R
SRR . MR KRR K Y 8D {5 B R A R R
K H R AR AT K A R FL BB L SRK R 45 TR KD 45 0
TR TR A Ll

AR A TR AR

Y =(8a —84) /(84 — 88) (D

Ko Y IR A HLB; 8, H/KEE A 1Y 8D A1 670 H;
Sy AR A 7K 1 8D A1 8°0 {8 8, /K EE B Y 8D AT §"°0
1H (JEAYIEE, 2009) .

FH IR IR A T3 A 5 s Ik b K Rl
KRS L, i ai R 2.
®2 FRKMBEBRREM T KEZREAR
A KAMA LB R TR
Tab. 2 The proportion of precipitation and water recharge in

spring water and Ordovician limestone groundwater

#h 25 ok U D1 D2 D3 D4 D5 Q
[ 7k 1462 2236 2122  46.00 3998  24.51
] 7K 8538  77.64 7878 5400  60.02  75.49

M2 Af LA, A BB 3R I R R R
pINEREANZ P /7 R Tl A o 11F 1 N S s I B 8
BATH . T R MErE I BRATE HEE I BR A SK g 4b
25 ok W v K B B ) 38 R 70%, S 75.49%~
85.38%, [ /K I (5 HL 9 A 14.62%~24.51%, i T %% M
JEIE L PO A AN A IR P R K T 7 E AT AR G K
— 2 X SERE S S AR B T R MERTAT (D) |
T KM I (D2) . BRI FL A I (D3) FR 5 S K
(Q) I T E Il iy, HM LR 7K B 3 17 K & 4b T 1]
KB R, SET TR, B R B AR K A SOV LA
b 258 95 T A 45 DX, T AT 3 A 4 0l B3R T T R
WAL I (D) W7 T f 35 0T i 9130, P A1ty 7 3 (D4)
VUJASE ~F e G AUy LU BT, B2 52 AT S R 2 A 2 — 2

AU H AR 0 [HIF AN LU 157, T2 e
#1830 NTRES RS A& A RN, 3 O MRS AR

(3) SRR (RN R R

KAREKF Y 8D F1 8"°0 (£t 5 Hb I i 5 1) T
5 T AR AR, AN [ i DX v R 000 2 AR R, — MR 106, 55
P2 AE B4 5 100 m, 8D I 2> —1 %o~—4 %o, 8'°0 Jik />
—0.15%0~—0.5%0 (JAII %, 2017 4F) . A, T F] FH R
V0 2 1 e AR AN A B K AN A R . AL R X
FHEANA R
(6G—6p)

K

Lrb: H AL RSB AR 6G HE i 8D Al
8"0 H(%o0); 6p R KK 8D H1 80 {E(%0), h KT HL
B R (m), K R [R A 28 /85 B0 3, AR R 8D,
k B 3%0 (JETH 4, 2014) .

P, WK R KRN 4 AR L 3, R ]
LLE th, KRN 45 e FE A R — 28, O 774 m AT 785 my
Hu R K D45 25 R 452~757 m, SR K RN i R
736 m, 3X — 5 FE A I = AR IR A R R AL R L
— B, BOKANA BT ZMEHATH (DD TR

H= +h (2)
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Tab.3 Calculation results of recharge elevation and tempera-

ture of groundwater and spring in Chenjiazhuang Spring area

i 7 D1 D2 D3 D4 D5 Q
HeEEE(m) 664 731 452 757 557 736
HEWECC) 1264 133 1343 109 1193  13.12

() Fh AR BT

KRR 8D A1 80 (o HA iR B R, HH 5
IRERIEM 52 % . Dansgaard T 1964 4E#E 7 T 48k
S AE K 8D A 80 {H A X & 5 Yurtsever(1975) Ji
457 Jb 2R BR R AR 80 8 A1 B R i 5 R =X
6"°0=0.521T-14.96; " [ KB /K (19 oD {8 i B 24
(g%, 1991) X A2 T

8D =3T-92 (3

Kb, T H PR E

I e [ AR K 8D B Ik B 00 28 2SR
TEE (32 3), &5, SRAKHMA IR R 13.12°C, dh K
AN TR g 10.9 'C~13.43 C, SR IK #4518 Rl AE 5
THRMEFATIH(DD) . THKMERH(D2) . BRI (D3)
RS s

(4) H T 7K #M 25 AR 3 A 55

SR A R L 1. FR 1 AT LUE ), #h 3R KR
SR 7.6 TU F 8.8 TU, B8HE R /K G 2 5 A X 45
R, H R KGR i 4.7~6.3 TU, JRK G &8 5.7
TU. M TFRREE RSB ER, 1N K8 T K,
AR R 7K 3 3R S8 T Y TR 7 2% 2505 1 3RS A Oy A TR
B, KA KGR A T 1952~2020 459K &2 45
B, I AR G R0 A il 2k, 256 K SCHb T 254, )
W7 B R SR (Q) ZKAE WA A 11 4F, T % MEE 1 (D1) Al
MR R T 1 FE 2 I (D3) K AR IS 9 4F, T KM HH4F
W& 15 47,

4 PHE AT

T 1 3R DX R Z K AR A AR 0 1 2 6 L, A
Bl DX 3 7 S b J5T 2% A B R K B U I S DX K A
ARAR T L HEA T PR 22 FE S5 BSGTAT 2 A B S Bl i TR
4.1 BRRERBBES T

(1) SR K B TR AT

MR SR AT T B 3K A & K2, Ak T %2

JE R 5 AR 58 DX R A T K 3 K2, R4S TR LI
YA Z K 5 R T L 47 km?, AR SR L - 1)
AT o I DX 7K E T K P B L AT, (A )
REPTALIE A MR KA T B KGR, 5 R
RE, B KKK K . 55 Kk Wl 7E
T - S0 ) BB R B 8 DX IR il B S A, T K
BIRKEANA I Ko BREESRAG I AL T 8B & h
Bt A (Onprg) A S K T, b AR 7K S ] i3 45
EOR R TINTWy == % W R 2o 7/l o el @ =
Tia) A28 A D 25 RIS K T E AL BR B8 25 2 45 32 KRR
BANG o SRAKICAKIE FA BR, SR K& K2 B K e JI A
XFAE5s, WK 1960 47 5 H SR E N 6 Lis, 20 fiE42
80 AEAX, VU 1L AE 5 55 b Y 1R SO TR R, R BUX B
MR KL R B, SOK T, 2019 4F 3 H JiCE i) AR 25 b
KGN IR, SRK B, il 8.5 Lis.

(2) SRIK A 28 AR A2 2 AL S

AR IK RV R K R R O, X BT K
bR 7K 8D A 80 36 F s AT R AR KL,
Ui BT L MR K B8R U5 T R AR K DA HE T 7K R IR
TKANGS EABIR TR, DX Ay 7K 2 T 9] 7K kb 25 1 7K 5 AR
ST, Hb R K AN SRR T K o T AR K LA 55 b, R
JK AN bR 7K 1 8D Al 80 {8 24 i 5, 1 BH AFF 5T IX M
IRAFIE R, SRAKAR IS 11 4

SRBUCE T K A b 2 R BB R R g B—se W Il
H(0,,.) MG LRI (0,,), H g B—wH i
KA TR R AR Ha B RK e, TRk
Ye S iy A B ATIHEAR I, Tl KT = S A 45
a4 BRI AL A TR AR IRt IR B IR 8 IR
o FH B B A KRR K A HR KK AR 2= 28 R L
HCO,-Cl-SO,-Na-Ca-Mg. HCO,-SO,Cl-Ca-Na 2}y &, H
rh IR K K Ak 2726 50 HCO,-C1-SO,-Na-Ca-Mg #I, 57T
FEMERATI D1, T M I D2 —3 . KRb 45 2 &
FORK AT K Na', CUAI SO, & 44 iy i) %
J L, T KA SR KR T AR v i o B BB 2403 K

(3) SRIK Y R 26 7Y

A DI BT | 7K SCHB BT 25453 BT TR, BRATE SRJ8
TR o AR 0k S T TR D) 0 H R K R
BLIE VI HENTE 7K 5 7K 2 B 4 8 7 Hs 7K B /K T A, 3 28 51
SEAL T DR H WL R, A AT, SRK L R A T
Friss 126 mo HAL KW HIA BR, KRR 2 DL R i
T 2R E, JRIK K2 B K BE T F 555, Z e
JICHR . L3 s AL, U 8 E AN R HARTRE, BT



5534

OB A AU TOUKGE 1 R 2 SRR 3 A 269

AR, o RS SR e ph A I 455 2 Ak ) e B g R
WRAEEIRIZ, R K 8RR, f T IZBOKCA &K

400
300 - ¢ ¢
200
100
0
—-100
—200
=300

2 (m)

B
=)

—400

LG AT

42 FREEEMYTHE

(1) T 7K B AR HE

PR RO TAL s LA K RGN T REE R
IN—RMSFAE KT RE, T REEEGKZNL
DX MR A | Ly R R T D X 2 Y T AR 478 k'
PR IS A K T R GRS 2 KA &R
T B, AR B LA H R R B, ACARES LA R B
W R IEARRG EELESK)Z, AR R = K
o ERR(E) FRELATUA KEH TR T DAg]
U RS K Z TR KZ o V8 LA & K 2 H g T
AN AE B TE R M SF — thig . RARE A& KE
2 ETREZ R, WAKABE, Hlg i
LR N TIFR AN B SR HEM, Forb 3 SR HE L 45 S L )
AR R b DX 25 DU 22 1l R K A TRFE AR 45 55 . P8
Lyt DXV S BRK 2 B AR X, — S22 X
HIRS KNG FIACE M BTN . 5 — D RER
P 2, X AR AR 25 FR A B B T kb 25 o B 2R -
T AR T ARG H T K ERAR KA 3 &,
F ZE 1) AR L H 5 T T K R T T 2 1) AR R AR I A
WG 1) AR AU AR I SR LD T AR L E TR S AR 4 XY
I\ LT ) AR b g 1) SRl 1wl (& 7))

WA 5 SR T A DX Sl el J T 4 T i TR ko R X
FESRK LR R A AR R T RN 30.6 km’, Hirpr, B f
RIRTREL SR T A A 25.4 k', FEiR R RN (1 1 &k
FREL A ARFR AL 5.2 k'’ R/K B R JR T RS A
U BCE KM bR, SR PR PR B AR K b
TOKAEH B2 KK R B b4, 20 el 4R

R, D, PR R R T F e, o —#RER AR
b AR (18] 6) (RIS AZ4F, 1992; #h4 T4, 2015)

KAk Zg K ‘
b g‘ i

TR

B JkEFRREKERNKELEREE
Fig. 6 Genetic type diagram of Chenjiazhuang Spring in Yongding River

AR AR TR T, FE MR AR KB T P35 Ak, IR Hb 2 Bk
TN PR, A K B IR R R (R (7).

(2) SR IRTE

PO ER I B DHITH [R5 32 KA 22 20 Al LU
PRZE R R R AR S T KM A K I SRR
JFESL A v K B2, 5D R 60 (E ISR &, T B 5
VO A KA B A 1 T U, B23Z K AMATE 24 G
1717 -5 LA () VU A ol s KR IS, L R g VT B S L L
JETF, A% Ui SZ KR NA R DKL R ADR R,
DX b KB T F T ZMEHETS B W# A PG Ay
FIEAKEESR, R KT R K KA 2 ISR AE , R R SR
AT HMEH R KK AL E 2 R o Na fl SO, i e e T
T MR B HETS o T4 3 b [ Hh LR R
RSN DL, K MR 52 E S5 VG 0 00 R e 76 LB R K
FRD RZEL 7 Ak (18 8); FEALHR: T m T @A T
U - K T A P ), 25 g v P b i, il
T BT, AL T T R T SIS AL, I ke 1L i 4K <
INEA AT R A, AREFNEE R H 0 R A5 LI &
FER R, B RAM, 15 J7 5 E A 5 LR )E
BT B2 b 5T 75 L g 5 5 b (R 7K 7K S BT 2 4 45 7T LA
F, R R LGN (€4) KA R 2 G B 4l
(O, IAF K IIBE R, B, w125 pa AL ih Be F £
SILEM S AHK RGP 5346, IR AR
VR AR SR AR, A B AR A BT s R AR A
PLIUSR L 1) 8% g B SR BRI R b 1L 26 437K I,
AR G LI R 25 TR, PR SR SR 5
FEl CRPYC /K TR 247 30.6 km



270

odb L BE NORTHWESTERN GEOLOGY

2024 4

s L w LS
e [ i AP B 45Kk (m) Kt

E7 2021 § 9 AREMTKRSHE
Fig. 7 Regional groundwater flow field map in September 2021

[0 seshs

[ 9] BRRI R
X7 ra gt

X1 54t
)

E=] ety

E8 kEARRERREEE
Fig. 8 Scope map of Chenjiazhuang Spring In Yongding River



34 TR 55 b R AT R R SR R 43 AT 271
ter of hebei plane[J]. Earth Sciences Frontiers, 1997, 4(1-2):
5 458 267-274.

(1)38 3 5387, R BRI o — 3 8% AR i s
TR, SROKIRAE T B R KA &K 2, A6 LiF R b
FRIKERREE X, A 3552 RABE AR 2R 0] 7K A8 %b
95, 18 FURAR T, 76T e 38 455 25 Ak, JaT 00 ik, b
KB, BRI

(2) BRZRE SRR B AR IR EE N 13.12 °C, b AR
736 m, B AR S G L XK A R R X R R A
SR 7K 7K Ak % 25 B HCO,-C1-SO,-Na-Ca-Mg 5, % 7k
8D F1 80 {EL ¥4 f T, 16 IH SR K T Ab IR % 7K 2 7K 58
By

(3) 3 2 [Fl 37 KAk 27 . b5 K S o 4% 1 B i
IR B 7255, B R S SR SR SR P S A A SR
FRE TR T ZR A 53 FAL; P AC 0 A ARl
A SF A K RGN Ta A 5, IEJL i 2B A B,
R AR S U L RS AR AL i B R b 0 1 2R
Gy IR, AR 2 L Ak RE T A A SRR 30.6 km’,

S Z 3 #f (References ) :

B[ A5 YR T =i | o il P el Y e [ 5 1)
1991.

TEN 2, S S T, P AR, 45 6 5 PG L BRI RS AR K K S B
BhZEARS [R]. b AT IS B T AR B 22 e, 1982.

HRAT . AWK SO IMY. JE5T: B2 H AL, 2015, 8389

ROV, B4, hEALIT BB K RGN 5 RGAFE ). M
BR*#41, 2010, 31(6): 860-868.

LIANG Yongping, WANG Weitai. The Division and Characteristics
of Karst Water Systems in Northern Chinal[J]. Acta
Geoscientica Sinica, 2010, 31(6): 860—868.

JeIH, JAYI, 245 5 JL e PECB A LR R 9 RAAE S5 R 0], 31
R 5, 2014, 28(5): 1053-1060.

LONG Mi, ZHOU Xun, LI ting, et al. Characteristics and Formation
of the Songshan Hot Spring in Yanqing County of Beijing[J].
Geoscience, 2014, 28(5): 1053—1060.

XEAZ, sk REF, ZBROR, & P E AL A BOKBIRIE B 2
A 5 R F (). K SO TAR M, 1992, (4): 41-44.

LIU Qiren, ZHANG Fengqi, QIN Yisu, et al. The formation, distribu-
tion, and development and utilization of karst water resources in
northern China[J]. Hydrogeology engineering Geology, 1992,
(4): 41-44.

XUAE &, EARAL, F Rk, &6 b P s Tk &l & k. SR
ARG L T). M AT 2%, 1997, 4(1-2): 267-274.

LIU Chunfu, Wang Peiyi, ZHOU Lian, et al. The environment sig-

nifincance of H O C and Cl isotopic composition in groundwa-

AL WY, XA &, J 2 . R AL R K SO R ROR B 7 2 [M]. R
DL v [ 3 B R 27 H AL, 2010.

g, DEOE, 225 AR RSO AEA TM. Ut HBT e, 2012..

RERTT, BRI, T, & BT A AR MR 5K M A
T ARG PRRRAE (1], MR 5T, 2007, 26(1): 12-21.

SONG Xianfang, LI Fadong, YU lJingjie, et al. Characteristics of
groundwater cycle using deuterium, oxygen-18 and hydrochem-
istry in Chaobai River Basin[J]. Geography research, 2007,
26(1): 12-21.

RERT7, B M, SRALAR, 45 650 2 K K PR % 22 5 1 TR A6
FOREE[T] KBHEHERE, 2017, 28(4) : 488-495.

SONG Xianfang, TANG Yu, ZHANG Yinghua, et al. Using stable
isotopes to study vapor transport of continuous precipitation in
Beijing[J]. Advances in Water Sciencs, 2017, 28(4): 488-495.

JEARE, BT, #EELAE . B 5 SR LR L — T A [ R K SO
B SCII. A, 2015, 43(43): 432-437.

TANG Chunlei, LIANG Yongping, Han Kai, et al. Hydrogeological
significance of the Jiulongshan-Xiangyu syncline at Yuquan-
shan sping[J]. Carsologica sinica, 2015, 43(43): 432-437.

JEARER, RO, B2 T T4 SRS i KR A - AR
RHAE (] AR T R 22524, 2020, 37(1): 53-58.

TANG Chunlei, LIANG Yongping, WANG Weitai, et al. Hydrogeo-
chemical and isotopic characteristics of the karst groundwater
systems in Longzici spring basin[J]. Journal of Guilin Uni-
versity of Technology, 2020, 37(1): 53-58.

EARSE. WL K S BT S M. Jb s JUBT s AR, 1991.

JEIN, SR A, VT, S R KBRS (M AL 5, 3BT AR
1, 2009, 71-73.

JAYN, 2 s, E5E5¢, 45, IR ER R 4 (], K SCH B T AR i
Ji, 2017, 5(44): 1-5.

ZHOU Xun, LI Xiaolu, WANG Mengmeng, et al. A preliminary ana-
lysis of the springs of shallow groundwater circulation[J]. Hy-
drogeology Engineering Geology, 2017, 5(44): 1-5.

BAARLL, 255, BT, 5. Jbat 70 1l B e G SR A K R 4l
FL5 K SCH BT R SCL). M BR OB A5 R, 2014, 29(3):
412-419.

ZHAO Chunhong, LI Qiang, LIANG Yongping, et al. KarstWater
System Boundaries and Hydrogeological Properties of Heilong-
guan Springshed in Xishan Region, Beijing[J]. Advances in
Earth Science, 2014, 29(3): 412-419.

BFBRLL, FkF-, FAEFE, 55, JLat V8 Il R UE W K R G RHAEIR
I ] T, 2017, 36(5): 641-647.

ZHAO Chunhong, LIANG Yongping, WANG Weitai, et al. Discus-
sion on the characteristic of water systems in the Xishan area of
Beijing [J]. Carsologica Sinica, 2017, 36(5): 641-647.

Yurtsever Y. Worldwide survey of stable isotopes in precipitation
[R]. Vienna: Isotope Hydrology International Atomic Energy
Agency, 1975.


https://doi.org/10.3321/j.issn:1005-2321.1997.02.018
https://doi.org/10.3321/j.issn:1005-2321.1997.02.018
https://doi.org/10.11867/j.issn.1001-8166.2014.03.0412
https://doi.org/10.11867/j.issn.1001-8166.2014.03.0412
https://doi.org/10.11867/j.issn.1001-8166.2014.03.0412

	1 研究区概况
	2 样品采集与测试
	3 成果分析
	3.1 地下水水化学特征及水化学类型
	3.2 环境同位素特征

	4 讨论与分析
	4.1 陈家庄泉的成因分析
	4.2 泉域范围的初步确定

	5 结论
	参考文献

