5563 % 4 5 W] M PR O2E R Vol.63, No.5
2008 £ 5 H ACTA GEOGRAPHICA SINICA May, 2008

AL FE R R T AKX
THE K0 THES HERS NEH

(L. v R 27 e b BB 2 55 BE U A 58 T [ili b /K 0 20 15 b 38 5 R A S0 86 %, B3 100101
2. AAE S A5, $E 305-8506;
3. R R A F=AFSE i, K 300170,
4. Jb st I R 2K BTG BE K DR 5B Wi 9080w b 100875)

E. A A S EDE LT R E 0 A 8% & KADEC-MIZU 11 B i T 7K K 47 [
T, X 2004-2006 4F 39 4h ¥ 2 b KK A7 WE I 4 45 5L 45 A DX 3R R i R K 2 U B A 2
BN R P A | b T KSR | M T OKTF SRR EE . M T K e Sk LSO IR N %, &
2552 KR 4 X R4S B T K Zh A5 m R 256 00 KR, 254 000 AL 3 T 7K 7K A7 7R B0 2l 245
FEAE B ARG TR M K UL 85 43 o4 L A FF R L O AN 4 — AR R — F R e i
AN — TR AL R TR K R X B OK A B — 28R T Sl | B VAT S M A b 4 — 28 kR
BB MR RIX A B — 2 LT 6 KR KSR 7L 3L mt B W 7 K X 878 Bl A )
JE UM T AR KA AR N J ZAE B A AR AL IR, L3R T R R S IX b 7K B 25 0 A7 5% i IR 36 1
ENEIN

FER . AP, RIEHT K, KA X

=

B R AT BUX R G AL s . K, Wb =4 () AR M | IR A1
FOM DAL 5, W ARGA 140683 km?, it 19 1 180 & (1), AT 10776.8 7. X T
FEACTT R EOK B LXK AR BERE QAT 450 m® 247, B E S K R a2 KRR
il 24 f5e 7 L b X 2 — 00 AR RS UK S IR () 8 T AR T 20 D 60 4EAR, B F LREL
XA TIRZKE, 2835 T FIRXORKE, SECFREX R R TM, 70 FRUE, <
5, BEKEZEDESE (B D), TAWMERIMK T IR R, 70 4148, 80
AEARHL R K AR TR E 3 8 157.12X10% m® A1 210.92x 108 m?®, ] 2000 4= #s K 7K #| i &
EINE] 227.02x10% m?, (4K B A H 1 1 74%2

KPR | MK PRSI E, MR T HE R OK AR AL LA, SR T
IKRIREE | A0 5 2R TR 7K B R TR A R AR AR AL T E RS A T % XM R K B R Y T & R
M, P T — R E A BT &K 508 i % A= S IR B ) 8 ansbh g R . RRG . +
B A ER B SRR R AR IR T R M R K B U PEAN A M R K RS AR BIE g 6 A BT
JF R K RV A U A K VR A BE S AR P R B A AR L, MR K3k
BRE-DER AR B e AT | FEZF I RZAER T AR I PR X 1
T K B 25 5 W RN 5T R K RN AR B JE R R S

Wk H e 2007-07-19; &1 H I 2008-02-20
FEETH . EZ ARREAFL ST H (40671034) [Foundation: National Natural Science Foundation of China, No.40671034]
VEF T A TALEE (1981-), W LAR, th I 4eox 01, BB NFaR SOK BRI AR IE FRE 5T .
E-mail: wangsq.06b@jigsnrr.ac.cn
JERAE R ARERJT, WF9T 51, E-mail:songxf@igsnrr.ac.cn
462-472 L



5341 FAEF A, ARIF R )R M T KoK A S 2 R 463

Bl
O R &
= gl
O&%55
m E|

BT AR R et R N BERE | M ARG A R LB A
CEOHE SR T b [ R Ri I I 55 R 28

Fig. 1 Trends of annual precipitation of weather station of Beijing, Tianjin, Cangzhou, Qinhuangdao and Dezhou

in North China Plain (Data are obtained from the China meteorological data sharing service system)
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Fig. 2 Location of groundwater monitoring pores in North China Plain
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Fig. 3 Annual mean precipitation and rivers in North China Plain
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Tab. 1 Information of groundwater monitoring wells in North Chian Plain

Y U p A WORKSE HmbRE K LR
Al B E K% O 4% O (m) (m  (cm)

1 Jbnt EEXKRLITTABIL 11642  39.82 Wk 36.7 30

2 FEEXRLTTHANL 11642  39.82  KJE/K 36.7 87 127

3 ARPEP T 11632 39.87 Wk 439 39 127

4 TREE X B Gl Bt 11628  39.93 K 53.8 50 127

5 KDL B 7K S 5 Y 11639 3963 K 29.6 3B 127

6 KD RE B K il Bt Y 11639  39.63  KJE/K 29.6

7* SHBA X e B b b TR e 9 11625  39.99 K 35.7 36

8 A BF X 7 B 5 A6 KB N R 11625  39.99 K 35.7 111

o A FH X R B 5 b 5t KR AL 11625  39.99 K 35.6 202

10 Rt KT E S REE 117.38  40.03 K 18.2 19

1 FHX TANE 2\ 55 11743 39.67 WK 5.3 202

12 ERGEEY N2 il 117.78 3932 Wk 4.7 20

13 BUEIX KR 117.78 39.22 WK 2.0 12

14 Wb MR AR AR NG R A 11448 3660 K 56.4

15* HRHETT NG AT A 11445 3658 WK

16 THS AT ELTHS 5 5 7K SC iy 11468 3712 WK 149.0 100

17 HHEETATIA T 11448 3802 WK 76.0 100

18* R T 11450 3802 K 78.0 100

19 PR T DX R 7 A 7 P 11548 3883 K 28.3 89 175

20 e A2 B 11547 3885 K 184 120

21 P i AR 11548 3877 WK 249 38

22 Y 14 116,70  39.48 K 132 50

23 JRYs 2 4 116,70 3948  FKJL/K 13.4 175

24 BELAGROK & KE 2 40 11822 39.70 ¥K 23.8 19

25 FELAERAK) I KL 34 11822 3970 KK 234 244

26" ZEBET B EMER R 11938 3081 WK 7.3 12

27 o MR 11687 3827 Wk 8.0 15 15

28 BRI S5 11550  37.77 WK 20.0

29 Sy B0 R il 11539 3939 UK 91.0

30 5 LW R A 11537 3941 WK 102.0

31 R HEAL T 2 r ek iA 11372 3546 K 85.0 25

32 FEHEELAT IR S R 11428 3525 Wk 69.8 40

33 WERZ)E S ZIE4EAR 50 K 11457 3545 K 62.2 40

34 LR PN 11514 3590 UK 49.8 30

35 2R AT KA N 203 5 116.27 3745 WK 21.0 20 400

36 S5 B3 oG #0805 116.77 3668 K 24.0 40 108

37 TEM T KOULEG Y 11800  37.37 K 9.0 6 45

38 KRB R MR 11847 3745 Wk 10.0 15 45

39 T3 717 U 11597 3643 K 325 29 200
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Fig. 5 Groundwater depth of North China Plain Fig. 6 Groundwater discharge mode of North China Plain
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Tab. 2 Dynamic patterns subareas of groundwater and their effects on the dynamic change of groundwater
in North China Plain
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KA PR8I %3 S FERADMAILE R FAKEEITSHE
M3 ZRE k5 A~ Tab. 3 Table of statistic parameters of the shallow groundwater monitoring pores
B B e B F R K in North China Plain
N R SRR A LS WIERE  WiIR meME KA CFME AE BERH
(d) (m) (m) (m) (m)
fAE
IE‘ h, BAER ﬁj‘% L j K a 1 342 218 1579  17.97 1742 013 0.02
/D) 2-3 HKAL T 3 1034 211 1892 2103 1997 017 002
T A — B G R 1 U 4 962 318 2279 2597 2403 035 0.02
5 852 187 1095 1282  11.89 0.16 0.03

LUEVAS el =N I IR VI

X 17 642 306 3221 3527 3340 025 001
D745 8% T FE £ 2004 4F 18 507 144 3564 3707 3637 016 001
FERTW, VAL FAL T 21 753 574  -675  -101 363 142  -033
WK K MER 3 b 4 962 318 2279 2597 2403 035  0.02
o S . 10 757 301 650 960 818 065  0.10
SRS S AL 2 B 11 650 374  -305 069 093 075 092
2004 45 1 H 1 H = 14 850 834 3145 3979 3680 240 004
2006 4F 12 H 31 H /KA 16 720 512 11892 12404 12156 202 0.01
T R 4 8K 0.58 19 430 261 <1255 994 -1131 037  -0.05

N 20 656 234 063 297 207 024 024
Iri/a;ﬁ 0.64 :m/ a, K 1“1 2 601 333 700 1033 936 023 005
FREL T Re, BOA R Bk 25 684 468  -0.67 401 269 08L 090
BR M, KA Z BN, 31 790 318 8000 8318 8189 055 0.01
EEFBUMN (K 3), % o0 1% e 40 @m om oo
Cc . . . . .| 5
WAL, AL L 34 829 449 3219 3669 3510 081 003
Y MR K JF R R E R 39 693 475 2004 3379 3121 230 005
B LOKLSEL G d 27 962 437 038 475 307 043 021
5 I 151 4% 2 1 28 876 296 000 296 248 012 014
N 35 578 111 1726 1837 1783 005  00L
A, OKBEAE TR 36 636 190 2109 2299 2157 009 001
TEAF N 22 B B K Y % 37 726 092 709 801 755 002 002
VL WL TR ER 19 f 12 603 353 279 074 016 074 526
13 611 233  -10L 132 024 053 304

S FL (K 8a), = —— — ; PT——
e T NCH KB, TIRBORICK (5 25 LA WAL, T T
WK BRI st oo,

FER A (E 8a),
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2% X H R KK A A2 B 1L DX A SR 1) kb g B AR B S oK BEK N 22 LT AR i SR AR A
e KA AT DARRSE B4R 3-4 H | KA AR IR &y 22K, W F Il A9 32 5 LK A2 AR i Ay
ZR KRN 7.56 m 1 4.51, A7 T R I 24 F1 25 5000 L &b T 56 1 1L A e ik AR R
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BRI R 2 IWIRIZE 25 ST K ST LA, MR AOK SR B EBAE S, 6 H
KA BE Bk BE 75 1 B 42 5 AT L A 2 08I0 LK A7 AR A — 2, U BA L A0 ) b 25 6 R )2
PLEEIZH T KB AM AR AR He B3 . T b AR D B BERK BEVE | r 280k, AR
B 1L HT LI R A R A S WL FL A TR T (3 3),

MR K B A AR —R iR —I R A (A 8b),
4.3 REAEHFME—FREHE

AT H S b RS SR T A S Ty B AL TR A X, R AT A S R A% ROk
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Fig. 8 Curves of six dynamic patterns of groundwater level in North China Plain
(a) discharge pattern in piedmont plain; (b) lateral recharge-runoff-discharge pattern in piedmont plain; (c)
recharge-discharge pattern in middle channel zone of alluvial plain; (d) precipitation infiltration-evaopration pattern in
shallow groundwater area of the central plain; (e) lateral recharge-evaporation pattern in affected area of Yellow River
recharge; and (f) infiltration-discharge-evaporation pattern in marine plain
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5%, e v N A A A8 T R 22 30 L A K ORI o A B K (3R 3), Xt F TS BRI A
AR BT, M R R R R R R BR AN, mif T
p 7K R I A A R Y TR AR HE | A B AN A HLBE S A AN TR

R KBS AN A B —ZE LA (K 8d).,

4.5 EMFNT M E AN S —REBEHE

P FE IR AR N BRI B R M R K PR AR RN S MR KK
7 Bifi 5 ¥5 ] KA B AR AR I AR AL B F L AR 4 36 A 37 S UL AL B B, H K
EBiE, AN 3-5 A K EITKA AR, BEE AR DL E B R B AN A E R S —
SN, B N KA BE K7 BLBE R RIS B S, IF H BN AE
Hb R 7K ASE 8 MR AR Ak S R AR A K 2R At A ) A AT AS B I A L R T LA B R
RN KA IE 435 1.90 m A1 0.92 m, J7 25 FNAE 2 R EE RN, i TR L1 K
LA 36, 37 54 F KK Z 18] 4 ¢ 2 (B 8e) il LA H BRI X M R /K I #h A AR

R KBS A b 25 —2% K A (1] Be),

4.6 EBTERNE—FX—ZZBHE

WG R X IR 2 MR K 28K AR, MR KT Z R R, A A X EEAR TR |
R K BRIREE , Dy Rk A, BB KK, [ 32 28 & Ve W i
T b X AZ W K AAZ AR 2 | SRR R R &R HOKAG s A0 B A AR ik, 7
25 AR 25 ZBCERAR A . BN F R HE 12 58 13 S FLah A i £k, Hb 12 5 1L
N F R\ TR E | H R KK AE 2004 4F 6 A )G A KR ETF, nTRERHIK FYW 25
ZH K ANAER, T 2005 KA EA KB AL, v RS R Hb T K IR R 54
XK, HT USSR R, A SO HAR i B A 553 4T

R AKBIAE A B —IF R —Z8 R RIS A B —Z8 kA (A 8f),
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5 megisREy

(1) PB4 5 R K sh 2532 K SCR % . MR, K SCHT DL R N 2R 35 345 22 5 1 R R Y
M, XM R KK A Bh A AL oK AT R — 2, R B R A B R —IF
SR HETE 7Y 5 A 98 —78 & HEE A

Q) B TR WM KSR FELM, FFREM . ABSMH, BRAMUK
EELKM, SR TFENEWNE, EBOOE &AM R K | R K IR
AL A LA K MR 7K S 45 Ry B A i 2 4y IX R, R Areview GIS 3.2 B 4K 45 5 i [A]
RIFATEN, G387 XEEEMLES XK, L REEE 5 XK T 45 B2 X LT K 8 5%
i) 2% 12 A R 5 40 X B A A G 53, &% A e I 9 IX A B G 39 A W FL BT s skl A S TRl LA B W
SR T B (N N ) BN S (T (e =i | v 81 A/ 7 s B B VN ) BN T 1A
KA EHAS | IETO A S — R TR AL A | R AR AT AN S — IR R AL | i
KR X FEIK A B —28 KBS | T R A ) ) b 45— 2% R R s 2 R O IR XA
B R LTI N KSR RX

(3) HA KWK AL A M RIE, T2 KX KSR | PR S5 50
IR, RFEXIRA KIS EAH B2 5, Wik, 8 AR X8 b T K
AR AR AE X TP X BT Bl 1 i K 9% 957 Ak A EL A SRt A

(4) A SCRHHEA X E R sh S0 K8 TR, Bk, &k R 5 B W g 2 (1% 5
il b, E—2fl, JIoRAE R4S R sh A R A UF T X M R K SEAT W, A RETE X8
Bk — A5 B A0k R K R A5 8] A ) sh A AR AR R L AN, X T T KB X R
FH O i 32 B N AR 72 LAY B T BT — R L X R K Bh AR SR AU IR T
IR EBEAM, MiRFESKZEME, @AW EME ., LR A &, 2
DR Ry 5 7K 2 2 P R AT P T DAFE M T SR %) 43 X R oA TR ] i 22 AR UOUL I A5 55 /0 |
DR AT 2% R AN 25 F 8 AR R 38 M 0L FL A 6 Atk 2 i 45 b DR 38 214 9 0

B, R RO H A T I O 0 2 S R e AR [ R B b FR R A5 B DRI S T ) X 8 T A
Wt S SE AW S AE 22 AR | WA s A Dy TR AL AR 22 Bl B U K SCH B TR S R B A T
WEFEle , Rt SR A BT ST e | 10 A6 A 5 BRI A oty | 9T A PRI 5 I8 A B A B R L AR A
HRHR A5 0 7 By A Bt Be | IR b Sy o B T AR B e | 9T R M R B — K SO BT R M JBOBA | T
AR IR SCHb BT T 3 B 4% e A5 B LA OGN BN AT S SR A T S BORL AR O, A RO s
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Dynamic Features of Shallow Groundwater in North China Plain
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3. Tianjin Institute of Geology and Mineral Resources, Tianjin 300170, China;
4. Key Laboratory of Water and Sediment Science, MOE, Water Science College,
Beijing Normal University, Beijing 100875, China)

Abstract: The groundwater level of 39 unconfined observation wells from 2004 to 2006 in
North China Plain (NCP) was monitored using automatic groundwater monitoring data loggers
KADEC-MIZU 1I of Japan. The automatic groundwater sensors were installed for the
corporation project between China and Japan. Combined with the monitoring results from
2004 to 2006 with the major factors affecting the dynamic patterns of groundwater, such as
relief, depth of groundwater level, discharge extent and rivers, the dynamic regions of NCP
groundwater were compiled. According to the dynamic features of groundwater in NCP, six
dynamic patterns of groundwater level were identified, including discharge pattern in the
piedmont plain, lateral recharge-runoff-discharge pattern in the piedmont plain, recharge-
discharge pattern in the middle channel zone, precipitation infiltration-evaporation pattern in
the shallow groundwater region of the central plain, lateral recharge-evaporation pattern in
the recharge-affected area along the Yellow River, and infiltration-discharge-evaporation
pattern in the littoral plain. Based on this, various dynamic patterns features of groundwater
were interpreted and different factors of different dynamic patterns were compared.

Key words: North China Plain; shallow groundwater; dynamic region of groundwater



