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Abstract: In recent decades, Baiyangdian Wetlands and its surrounding environments have changed a lot due to
the impacts of natural factors and human activities. In this paper, the comprehensive identification method based
on remote sensing technique was adopted to extract the area information of Baiyangdian Wetlands. And the area
variation characteristics of Baiyangdian Wetlands were analyzed. The area was increased by 253.29 km? from
1986 to 1989, reduced by 181.61 km? from 1989 to 1994, increased by 158.17 km? from 1994 to 1997, reduced by
170.37 km? from 1997 to 2004, and increased by 106.09 km? from 2004 to 2016. According to the extracted
results of area, the relationship between wetlands area and surface water level and groundwater level is analyzed.
The major controlling factor of Baiyangdian Wetlands area as well as the surface water level was determined by
establishing the good relation between area and surface water levels. The correlation coefficient of these two
items is 0.99. There is a positive correlation between Baiyangdian Wetlands area and the dynamic change of
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groundwater level in the surrounding areas, which indicates that the leakage of wetlands has a certain influence

on the dynamic change of the groundwater level in the surrounding areas. In order to study the influencing factors

of surface water level in Baiyangdian Wetlands, the authors used the water balance method. The main factors

which can influence the surface water level a lot are inflows to the wetlands and the evapotranspiration

consumption. Through the analysis of the area evolution of Baiyangdian Wetlands and its influencing factors, the

impact mechanism between the evolution of Baiyangdian Wetlands and the hydrological process is preliminarily

revealed, which can provide technical support and theoretical reference for formulating strategies of ecological

restoration and sustainable utilization of water resources in Baiyangdian Wetlands.

Key words: Baiyangdian Wetlands; comprehensive extraction; area variation; surface water level; groundwater level
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Fig. 4 The curve of surface water level in Baiyangdian
Wetlands from 1980 to 2016
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Fig. 5 The scatter map between areas and surface water
levels of Baiyangdian Wetlands
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BUR, X EFERH A 24 F1(2006—2015 4F)HY
BKBEHERFIT .

4.1.1 #EBIN

(HEEK AR E

R ZH B R REKE SR BESE T 217,
ZAEF1(2006—2015 4E)FEREKEH 0.493 nv/a,

QAR E

B (RETKERAK) (UTEHBEAM),
2006—2011 4, HASIH ., WA, EXFEARE
(AT R, 2006, 2007, 2008, 2009, 2010, 2011),
2012—2015 FERMFAIRATE B LE 3,

BiE (AR XSHCER@ESCE, 2011), 2006

F3 20122015 FEAHRNER(BEAL: 12 m?)
Table 3 The river inflow rate of Baiyangdian Wetlands
(Unit: 10® m?)

O BAWSIWEREEY)  HWCNEEY)  FEXW
2012 1.588 0.212 0.059
2013 1.602 0.311 0.000
2014 0.370 0.710 0.000
2015 0.057 0.396 0.000

i WREATHE, 2012, 2013, 2014, 2015,

®4 AFEBMATHAKEERN: Z )
Table 4 The water transfer to Baiyangdian Wetlands
(Unit: 10° m?)

P K Bt 8] FARK IR AR
2006 4 3 H—2006 4E 4 A REEKE 0.569
2006 4F 12 A—2007F 3 A " 1.001
2008 4E 3 8 —2008 4F 6 B ]y 1.576
2009 4E 6 4 —2009 4£ 7 A THREKE 0.180
2009 4 11 A—20104 1 A wmi 1.108
2011 461 A—20114E 4 B 0.934
2011 4E 12 A—20124E1 A B 0.468

LR, BEEAKL “SIBARE” TERIE, A
TRKERE 4,
4.1.2  HEHIR

(DEERZER

R4 0T 6 48 K K e 3 0 3 B 5 B Ok T2
ANZELZBESARKEELZEXRZARBRCIE
ZHBEMR, 2007) RSB IR IER EWEE, HE
MR B AKENELZE; BIBERILEKFIAK
I R B R E N EH KR ST
HEREEERKBREBENARKEREY 1.0~12 £F
TIHR, RBENARKEERN 1.2 f5RMEE.

QEHBRE

BRHLEENNBRRANEEBRETS, &
AREAEZETRENERT, EEBREYTZKE, W
BB REMEE KA. I TEFHE, X
E R AL KRB LB B, A Fl
RAKMUERAEREBERFEZERXRRGIEZ M
IR, 2007)(F 5). KAE 5 PHIE, TEBEEEH
HERBHNBRE.

G)AEERLE

e Btk B KE ZES, 2R G HERER

®5 BERKLSELERRXR

Table 5 The relationship between the water level of Baiyangdian Wetlands and the surrounding leakage

JKAL/m 4.900 6.000 6.500 7.000 7.300 8.500 9.000
HBRE/(x10°m® . ¢’ 0.000 1.620 3.482 5.628 6.488 11.147 13.074
Fo BFEREMHELBEAN: 1Z md)
Table 6 The outflow rate of Baiyangdian Wetlands (Unit: 10° m?)
S0 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
B 0 0 0 0.327 0.165 0.112 0 0.361 0 0
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Table 7 The water consumption for irrigation in Baiyangdian Wetlands (Unit: 10° m3)
4 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
EERAKE 0.057 0.033 0.024 0.036 0.024 0.024 0.060 0.060 0.060 0.060

£8 20062015 FZ FRHPKYWERA: 12 m¥/a)
Table 8 The average annual water balance of Baiyangdian Wetlands (2006—2015) (Unit: 10° m*/a)

eI

HeMET EREEMN

ek tha B
0.567(34.0%)

ERABE
1.169(76.3%)

ATER R
1.103(66.0%)

BRE
0.222(14.5%)

W
0.097(6.3%)

HEBAAR
0.044(2.9%)

0.138

AMEHI T, AR R QTS O— s
TR, BiE (AM) , R 6 AARREHFTER
HKE,

GEBFKE

BE AR, EEAAYARRAKRRE .
4.2 KR WE RS

F 8 NAHREB B FELEKIE,

REKBEITESER, EHEHN, SFER
B4R BIK B4 0 IE

AFREEBHK TR EEAREIARERE
(1.103 12 m’/a, & SHARE 66.0%), K HREK
A E(0.567 12 m’/a, & BFMAERR) 34.0%), HET
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AT, AT EAKRREE S IE R R KK BE#
BEHASHEEEN EERE, #HmA TRKARE
BREOEREWT AR E R KL,

BHEBHKERFIEHRT AL EER
(1.169 {2 m’/a, 5 BHEMEK 76.3%), HR I AH
T H B 2(0.222 12 m¥/a, & BHEM B 14.5%),
BHEAAFREE T FHREE0.097 2 m’/a, &
BHRE K 6.3%), /N B VFIE IR A A B
JK 8 (0.044 12 m’/a, &5 BHEM B 2.9%). 7T LLF H,
A TE b R K 728 & A3 R I B OV AFEJE
KEHENEEWFER, LWEEW S ER bR K
MW FEREZ — ARREBHHEBRERARXH
FK MR/, Bx RN KB T KA —E
Figm, MA, A5 EESTKENEE, BE—
MARBZRFKEREREER, SEFEERHE TR
H B 0 R R K B AT K MR IR T RE T LA B R A
it, BE, FHERETHA—CHR LR, BRIE
AHRNKBERNEEREZ —, W EEREHK
B R AESTHROUERGPURE X, e HKE
FFE AR A RBHATE” f MR SC i, %
BT R

Bigpida, BFREMN CltELEX
HRNE ) , BEf AR RKOIAEIFE 6.5~7.0m
KEBEEZHN. BRT REOFERBAREKRS
(AT VRK SR R W), A0faIo8 /4> 3 ¥ JE 18 # K

REEER, AREBHARVEEKREH TR
PR, il 3R TE R N R BUEFER; X
0 H RS TR QRS IR TR, B
HEER S F X AR ZE BBk, #
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FEZLH:

(WREAFEE R ETERREGR, AFERH
HARAE 1986—2016 4E[6] 2 Bt A R ZBLRRAE, H
RAAXM FREIAFEEH 366 km® HER, S&E
FURREA FTiBIL, 1986—1989 4 (6], 15 H:mEFY
fin 253.29 km?; 1989—1994 4E[A], b AW D
181.61 km?; 1994—1997, ¥E 3 F #3840 158.17 km?;
1997—2004 £ (8], ¥ #bEFE > 170.37 km’; 2004
—2016 £, {BHEFEH0 106.09 km®, MIBHELH K,
434, 1986—1997 4E[a], YRhEARA LA Z FF Y
KT LR 1997—2004 4, @R
FEZFRAKEFSFE X ERELLFEES; 2004
—2016 4, W ERAL EEZA EX TR LE
il o

()i 40 43k, AFRBHERZAFEEH
HRKMBEAES, BEZRMELEREGE
0.99,

G)EEREBHER SR X8 T KA
AEARIEMXY, BibRKB ISR NBK
WK, BRIAMBERAZHERAERTiH—2
Wi,

(W HF IR £ F K ERIERE N IE
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¥, $hMAM FEREARRBMBEKENG, 25
X 1.103 42 m’/a(h BAMAEM 66.0%)F1 0.567 12
m*/a(5 BAMAR B 34.0%) HEMIT T EQER A E
BE. BRE. REEAERRAKES, 250K
1.1694Z m*/a( 5 S HEE 5 76.3%) .0.222 42 m*/a(
SHEM R 14.5%). 0.097 12 m*/a(d S HEM 2B
6.3%)F1 0.044 12 m*/a( 5 B HMR A 2.9%).
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