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HTFKIFRER B iR P A R4 K
T, &E 1958~1997 sERE K BEEK 8 B Fl
EERMARESTVIRT, &8 1951~1998 4
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B A SRR A . Aty TIWE
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2000 4F 6 4 # T 7K VLW H B9 K A7 00 I BE k. Fb
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2.1 ABAANBRBNEKEBLKE .
REWVLASERTADEEMERER, o PO
ZESE5KBEANBT REEBKSKEHNSH Plain in China
AREVERNHAESKEENNGRZHT K
AREHREKE. B, MAEWBTKAIAER, TERURER T KRE/E I HE
fRES L REKEREE, REM T KRER KR FEEEY.
(Qﬁm+Qﬂﬁ+Q§;§+Q;§l +Q#m'+'QMA)_(Q§£+Q%*+QE?E):AQ (D
BA (1) BPATZR A BN .
WA E—HE =1 T KR EEERA L (2)
HMTERBREH, DABRPEXREETEK, SBEFREETHARE, kKBYLEF
B Q) TLEEISTE 3.
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[ at

m AR
8 R
OREBER

Qux —Qrz =4Q (3)
HEl, KABKABHSEFIEREET KMREEENSRE, SEFHFRKARER
BT KEMARR 68.1~78.5%; ATFHRREMIFREB TR EEHMARZ, F
XESHME R 80~86%", WABREHMT, BB TRKMERET 2.5m B LT,
WKERAREBRATE., Bil, WHITFRERXRHAHBX M TKAEREXTF 10m, #H~EE
FHEERBRAKR M T KMEFWED 7~10m, DEEBKELZRBEEUT, ERRY
FEWR, BRBRAZDTKEMEKERZBREBRD, BKAB. T KFREDT KH
SRAAME P SN HARERK, FFLCRATE 3 RERWAFERZHT KR
GHRBA. XHEXEESEMY.
X FAACFRE -, KBFETE 3 TUENR:
V,—oPA.=AHuA, (4)
A, Vi, AZEFHBTRKARE, p AIZEFHREKABRYE, PHEEFHE
KE, A RESER, AH HEEB T KA THIEE,  KEAKE.
BERGHREER, A CHTRB B E N 1985~1995 &, FIRKMEE A%
B4 BIHLAD 1985~1990, 1990~1995. 1985~1995 =4~ B B 1L & & J&L A1 o 7R B0 46 3 I3 14
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MAABRBMEKZHKET, FRERIEL R 2,
21 WHRREEANSREREAEEELSF

Tab, 1 The regression result of infiltration coefficient of

precipitation and specific yield in the piedmont plain

wa g R o B RZ

1985~1950 52 0.346" " 0. 046 0. 857
1990~1995 52 0.303** 0.028* 0. 862
1985~1995 104 0.316" " 0.032*" 0. 867

L. » » BEHKFRO.01, » BEHKFN0.05,

%2 PFEBRFFRAABREALKEEOHRER

Tab.2 The regression result of infiltration coefficient of

precipitation and specific yield in the piedmont plain

& F) B 0 u R?
1685~1960 50 0. 141>+ 0.039 0.783
1990~1995 50 0.115** 0.024** 0. 856
1985~1995 100 0.121** 0.028** 0. 838

. » > BERKFH00L, «» BEHKT N 005,

H& 1 MEZ 2, WWEFRAMEFREKAZRBEMNSKESKERERE. £
R SR AP R B KA B R B 1985~1990 B B2 1990~1995 F B B ER R W/, 53
B A 0. 043 F10.026. XREFE M A 20 H42 80 ARG, FILF IRMEK L THX AR
M, MZHTRTRBFEEK, FRETMFETHE, KAEEBENT 4m i XD
TiE—¥, BOFRMTKIEREERPIEEABREKMERUT, FHit, HEHEK
ROKEEASRRCLE 80 ERAPM T RLEBEHRN T 4m K4 T ELRES D # K
ABREEN, 10 FR, BTKUBERMKEEED=BEF, FORBEREE TH
BHRE, BERKABREERNT,

WHIFREKEAEEEMNA . BA. SHREDSFHR, FRTTFENTERAS
HAKABHEG: MAPBETREKBEIEAAND. PAD. HELAR, BTAKORA
A SHEM AR E. L WETTFREFEKAL ZRBER FRTRERREKALRE.

EERMBE—1E, RIRM 1985~1995 FHF HHEKABREMEGKERKERS
b7 A 3t ) I ZE My ) 0T KA T BB R
2.2 TARERAKBIIETALETEARRD

RAEF LT IR 1985 ~1995 FF B A BMEHREB T AFRE, FBFR WL,
AHAEBWEF R, FABERTFRRES TR ESTREE. HE, WWEPRE TR
FEFHTHEO 74m, PRWBETLREY TR0 25m, BBEHIRLFAKE. U FHKEMN
HE 36 FK B o T K AR SRR B Ho ) 4 B B R IR K 3R 1] 7 2 B 4R 51 R i 3 F KA
TRIEE, FRAE 3.

O REFRAGERY. BXHE, AXBRAHMSREERERE, HEN 4K PABEFLR.
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]3I 1985~1995 FRE AAEITEYEES A T kG T MEEE

Tab.3 Yearly dropping down of groundwater level caused by different water use sectors

L A R hAREETE
WHEH T K TRALTF R MEEH T K KA T R T
I (X10'm?3) (m/a) K (X10*m?3) (m/a)

£k 432817 0. 63 -3\ 245907 0.23
Ty 53655 0. 08 T 5340 0. 005
] 24528 0.03 A 15753 0.015

AR, RUAKESBRBTANTRNEREEER, HREIVAK. EBRTKAEY
THRBES, Rl T MAERS A WLRTERS 1% 85. 1%, 10. 8% M 4.1%, K
R8Ik 92.1%. 2% M 5.9%,

TRV AR, RHERERLVANEERKTR, 1985~1995 FILFIER. KER
R EEREFHEAA T KRS H 411176 X 10°m®, 233612X10'm*, #4554\ H
HMT/RKMBROS Y, RILIEE, RAEMAKEHEES| R T KL T B E L §E
JRANESE IR 4 502 0. 6m F1 0. 22m,

2.3 Pl 5 ¥ 3 it R 7k A BE Y R IE
2.3.1 SMRRAERAK REEMAKREHREVAKZIH. ARASHEDIAR
BTASSHRERUEDHERDS GEHEARUERR ENREINRKEERTXK
B, PRAERBAEBRNRAKE, XHREANKAERE AR . AAEATEFHE
PERFHEHAEDRRARES TR THRE, HEEHFILEIR 1985~1995 FEF R
HEMEKE., RN AREDREEREAR. FEANREHRAMN, REEREARED
EMFT ARG LA I RFTER, NARIEDREENSL T RKEAUHETRE 6) /3.
wzvmxg%%%: (5)

R, V. AREERFTHEELTKE, d WEYRRARETHSAKE (mm), A K
EERERER, V. HEDHENE T KE,

BEADZFERERER. UM ITES LRGFR. PABELESREY
1985~1995 F X BENEMB T RKE LR ERER . BASHBEENBLTKE.
BREER, L1980 R AZEM, MBHERERAR=HHEGENMBER (K4, X5,

INERFALFERFE KB BRKREY, 1985~1995 FEHHEHAKM T KE LR
HFEKSEMSOWULE, HKEEX. B FFHGFHANBT KERSLD, RAERED
FKEEM1~2%,

RREVRAEBRTRHEENB T RKERE, BXHANETAKERER, HKED
F. EXMWE., FHEANKEXEER TR HAMNE T KELELURBRRERAEERS SR
3668m®/hm? f 2296m®/hm?®s /) 3 78 L1 B F B AR F JB 43 )% 3104m® /hm? #l 2017m*/
hm'; BFEHEANEBRTARAMNBL T RKER D, ELFERERMEFEIES A
719m®/hm? f1 438m® /hm? .

REMERE, RREAROT KBEERDK, FHGA | T KW T KL
WEGFIRA 0.25 m* /56, M&FERN 0.19m* /6. /INERNFEFERNB T KEREZH,
WA RAE R4 514 1. 35m® /7T, 0.91m*/7T, BB EXK, 7 ILHIFREMEFR RS
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%% 0.78m* /76, 0.54 m*/JC.

£4 WHTEREFEED 1985~1995 F
HEMAET KR
Tab. 4 Groundwater consumed by different crops

during 1985~ 1995 in the piedmont plain

#5 PEBEEFEREEY 1985~1995 F
HEME TR
Tab.5 Groundwater consumed by different crops
during 1985~1995 in the low plain

HRAKER  HEEKE  HEKE HEXKE HEKR  HEAE
fransx (X10*m#/a) (m3/hm?) (m3/75) et % (X10*m*/a) (m®/hm?) (m?/75)
NG 223784 3104 1.35 INE 134646 2017 0.91
EX 91591 1655 0.78 EXk 37517 957 0.54
¥ 21803 1597 0.61 Wi 28955 1035 0.30
BT 6114 719 0. 64 BF 4711 438 0.34
FoE 42318 3668 0.25 oo 3 10488 2296 0.19
X2 6416 981 0. 60 X8 7077 479 0. 30
Hiutey 19149 695 Hit ey 10217 396

2.3.2 FEEYHBTRETHERORR FREDTEFHBERENBLTAREZE3,
BREHFR 6 WLHBERAREDMRFIEES ER TR THEIEE.
AH, _V,
AH, V,
K, AH, AAREDSI RGBT KA THERE, AH, HREEBRSIRAHT KM
THRIEE, V. A RREDHEF#EBTKE, V. ARBERNTEL T KE.
1985~1995 4 4% H W -394 4 512 3t T /K A0 T BE 08 BE 1L 6 7 JR A0 o R SR K P IR
4r 3% 0. 60m # 0. 22m, AR AE Y BT 16 #6893 T K & R H B BT FEK B & BBl F oy B
(6) B2 1985~1995 F AT FEM P REMEFEAREYD LR ESEMH T KA TR
BE, GRAKECMEKT,

F 6 WBTERAEEY 3] MM T ok G T B i B
Tab. 6 Dropping down of groundwater level caused

(6)

*7 HEBEFREDS LM T KL TREE
Tab.7 Dropping down of groundwater level
caused by different crops in the low plain

KA T REEE KA TREEE KO TREEE

by different crops in the piedmont plain
AOI TR AL TREEE AT REE

e (m /a) (m /10%hm?) (m/10% JE) fra% (m /a) (m /10°hm?) (m/10® JT)
I 0.33 0. 45 0. 020 hE 0. 127 0.17 0. 008
EX 0.13 0. 24 0.011 Xk 0. 035 0.08 0. 005
Wik 0.03 0.23 0. 009 Bt 0.027 0. 09 0. 003
BT 0.01 0.1 0. 009 BF 0. 004 0. 04 0. 003
wx 0.06 0. 53 0. 004 3 0.010 0.20 0. 002
X8 0.01 0. 14 0. 009 x5 0. 007 0.04 0. 003

HAtey 0.03 0.1 Hiufey 0.010 0.03

/NS T KA T BEIRE B R MERD R, WATF IR A R AR F RN & F 5
E5 BRI T KL TR 0. 33m/a 1 0. 127m/a, B THFEMM T KBEA, FFH5/IEMN
TAROLT R E AR/, 22 WL AT FRAEF IR 505128 0. 01m/a H1 0. 004m/a,


http://www.cqvip.com

D000 http://iwww.cqvip.com|

ZH VR R R T K AL R R R —— DU L SR 4 227

REMEREFSIENBETKATRERE, BXFIENBTRKULTRBEEELR, K
KRANE, B/MESTF. EURFREAPABREFREEHBE T ATREERERG| &
#F KA FREO.53m F1 0. 2m, BHAAB/NEEBREF IR ESL T KL TFEO0. 45m
0.17m, BEAAMAFEBRERSEM TAA T 0. 1m M 0. 04m,

MM EESI RO T RKUETRIBES, MEEK, XD, WHFRAPRIBK
FIREGER 12/ ES B T KA TR 0.02m F10.008m, &£ 1 LB T AAT
F% 0. 004m F1 0. 002m,

3 HwHite

1985~1995 4&, WALFEAWAAK. TWAK, EFEFAKFHEESI T KA
F R0 AR\ BT B 4 5% 0. 63m, 0. 08m #1 0. 03m, {3 &4 %1% 0. 23m, 0.005m
0.015m, ZHEEYFES, NELHEES R T KA T Mg E 2 L FF R AR F R 2
FI% 0.33m/a 1 0. 127m/a, 04 7= 80707 E A /NE W FE 8 b T K7 WL ETF R AR T R o
H1% 135w’ /76, 0.91m* /36, MR, RUAAKRIIEHEFRETKETENEER
£, NERFIEMTKATHRBERKOEDFHL, MEKFFANEFREMET. #E%E
B, ARHEXAHERAABNE 0% LA, EBTKORREFREN 1kg/m’,
T TR R BER 2kg/m® UL LR, BAT, MAFE. EXBAWACPFEN EEREIE
Y, “HESREEHERK 0NUL, BRARK/NE, EXWAFETE. KL, W
I REL AT AR T RS A, S KR AR . R4/ & FKREYERE
B, ARMELEWREYEFZA.
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Impact analysis of land use on groundwater level drawdown:
a case study of the Hebei Plain

XU Yue-ging
(Department of Resource, Environment and Geography, the Center for Land Study, Peking University;
Key Laboratory for Earth Surface Processes, the Ministry of Education, Beijing 100871, China)

Abstract; Adopting the simplified water balance model, the average infiltration coefficient
of precipitation and specific yield in the Hebei Plain between 1985~ 1995 are simulated,
and the annual average groundwater level dropping down by water use sectors and crops is
calculated on the basis of the above simulations. The results show that the water use in
agriculture is the main factor resulting in the decline of groundwater level in the Hebei
Plain, and the industrial and domestic factors are the secondary, In the piedmont plain,
agriculture has led to a decrease of 0. 63 m per year, industry of 0. 08 m and domestic of
0.03 m, with the individual ratios being 85.1%, 10.8% and 4. 1% respectively. While in
the low plain, the order of the decrease is 0. 23 m, 0. 005 m and 0. 015 m per year with the
ratios being 92. 1%, 2.0%, and 5.9% accordingly. In both areas, as to the major role
causing the decline of groundwater level among the crops, wheat is the first, being 0. 33 m
and 0. 127 m per year, while millet is the least, being 0. 01m and 0. 004 m annually. As for
water consumed in producing unit output value, wheat also occupies the first place, being
1. 35m’/yuan and 0, 91m®/yuan, or resulting in the largest decline of 0. 02 m and 0. 008 m
in producing 100 million yuan of wheat each. While vegetable is the least, being 0. 25 m’/
yuan and 0, 19 m*/yuan, or 0.004 m and 0. 002 m decline per 100 million yuan. With the
decline of groundwater level, a series ecological and environmental disasters have been
caused which have become the key factors restricting the socio-economic sustainable
development of the Hebei Plain. Therefore, it is high time to adjust planting structure in

order to achieve sustainable use of the groundwater in the Hebei Plain,

Key words: land use; groundwater level decline; planting structure; Hebei Plain
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