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Abstract: Coastal wetlands are unique ecosystems which have special function and forms by amphibious mutual
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effect. Human activities severely affected wetland evolution. Mainland China has been experiencing a massive sea
reclamation, which has resulted to extremely rapid degradation and loss of coastal wetlands since the 1950s. This
article studied on the evolution process of coastal wetland and its correlation with human activities, which was of
great significance for administrating and protecting wetland resources. The spatial-temporal evolution
characteristics of the coastal wetland under the action of sea reclamation were researched based on the remote
sensing images in four years (1985, 1995, 2005 and 2015). The transfer matrix of land use and approach of
landscape pattern analysis were used in the study. These data were processed by 3S technology and the soft wares
of eCognition9.0, FRAGSTATS4.2 and SPSS. The results indicated that the Yellow River delta, Laizhou bay, Bohai
bay and Liaohe River delta changed a lot, the natural wetland area decreased by 45.37%, whereas the artificial
wetlands expanded by 57.23% in past 30 years. Aquatic farm and salt field increased the most significantly, which
were mainly changed from moor and intertidal zone. Much natural wetland converted into urban construction land,
and natural wetlands became more artificial. The landscape pattern tended to be broken and equalized. Meanwhile,
the landscape heterogeneity decreased due to the strong human disturbance. Sea reclamation occupied a large area
of natural wetlands such as moor and intertidal zone while the areaincreased by 1606.79 km? in recent 30 years. Its
main land use types were aquatic farm and construction land. This study presented that the national policy and
economic factors drastically affected the coastal wetlands evolution. The main driving forces of the Bohai Rim
coastal wetland evolution were human activities, including farmland reclamation, urban construction, and tidal flats
exploitation, etc.

Key words. Bohai Rim; coastal wetland; sea reclamation; spatiotempora dynamics; driving force.

TREHEH S REA TRA ST, EVYWFFE, BAEm g, SUE R O R M4 S
Thee RZREESE, 2007; KB5S, 2014). SR, VEEHEHIER S AER R, AREONESs ORI,
2013), ZAKTIE G, HARKEREME, EBHUBI RS (El-Asmar ef al.,2011; Rodriguez et
al. 2017), WHFERW], o E R AR 2R EY, SO R (5K R, 2009). HFr E OL
Pk, AR T AT AR 50% (EEUE S, 2010). 20 tad 80 EAGHE,  EWEITFIh 1 M
PENEES) (CERNSE, 2012). iy, FREhig &5 B AU = M N 22 G 1) [ Bom e i ok, T B & o 4 ]
SRR 85% (RICHESE, 2016). VEHHTHL E R R A E, SECEMM SR Y2 VR
RIS WIRAEF= 0055 MRS (FERKREEE, 2006). BRItz Ah, LB 51 RKME EFR1L. R
WA, RGBT G UL R B R R (TR R 5, 2010).

NG A ) E R R, FEAITE AR B BN AR (Cuietal, 2016). JTB KU
TACTR LI, AR AR D, AN T S AR A 0, SOW BRI L . LB R REAR CbK
S, 2014; AR, 2013; VR4S, 2013), VRIRRHMUBGEHHE GLEESE, 2014). LHE
A RS o] R () SR 1T PR T DA R R ARG X, S AR 2 5 SO H oA R S 11 3 22 5
B CERUE %, 20105 iK% /K%E, 2007).

FEEWE SR 5 7 KA MRS (FAR%E, 2016), & H AR IR LT A8 /0 (1) 32 EE0K 5l ) (I 2%,
2015). —7JjiH, FEAUEE SR A IR AR A, BRIk, R ARSI (2R
4%, 2016). [N, ANEHEEIFRAA, Il KMETIRE . EEREG R RN RERE (XFLE,



2017), BbAh, FEEEESISEURLREN, 4T BT, B EE AN I ARG TR I R R RS
FERF R EYE (PEP0EE, 2015).

Wi X E W R ARAE . WAbE . LT RETSE 4 MEGUTBURNL, A EMEFEO . 3R
GRS, RACTATERER 51 . AR ATR R IIT RHES) T Mg X IR IR 1, 2005 4R
TREEHT X BN — "Bk, 2007 G307 4628 BAr i@ AN ENRERT X, 2011 41 AR B i (e 2 BF X W r JF BN
Bl R S o X — R A ) AR S, FE DI X i I R W S R SR B RIR, XVt AR S IR B I A T
AR BRI (EREIESE, 20160, AHIFERY], TR SN L s S5 X e i 3 s
K. FEKHEED, SEOREFHEHE (RS, 2016). BEAARDUONMEHEL . A2 R LER D RS
55 ARSI DRt R S (R% T4, 2012).

A 6] 15 ] PN 45 8 DR RS P B Sy B Y I M PR 5 M 28 51 S 1 2 AT v B O (IR AR R 5%, 20075

RLFASE, 2013). JEBEFAM) V2 BT & B ALK RIS S0 A R 2R BEER s m i i (bR
WIS, 2014; LHHMAE, 2015 fHESEESE, 2014). HETHIREF A AR A S, — s v o TR ST
FIPBUIR . S as R B0 54 (IR ESE, 2014; RLUN%E, 2013; Cuieral ,2016); —j&fBhig Bl
GISHiAR, EEMBHTEEEMT R (RICESE, 2016, Mo ik, 2014). RiHGR= LN ERRER, &
K VAT Y5 A T D ] SV A SRR R 9 BORt T 3 OGRS 2 o BRI, ARSI Y 1985—2015
ST 30 AR RN X G AR AR, (B 3S TBL, 45 & L bR F A R R MR AN SO0 SR 48 B i &6 T
2, BRI IR T S B A R A S, E SR T B R B SRR R I G R, IR
TR & BT R IR LR 255
1 HRMXSHRTE
11 BRI

Wi R X IR A L 2L A, RI0ARPERER (116.9°E—1225°E, 36.87°N—41.25°N), 2],
VR A B A T X8, Herh, ARG BT = A PN AL IA] = A N K 32 BB R . A S AR i
R H B TN 5, DRI R AT RN A T, K A NMERATBUX . 37 MR, LB SR
69042 km?, P NP EE S 70 km.



B1 #rAaXMEREE
Fig.1 Location of the study area
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Tablel Classification system of coastal wetland landscapein Bohai area
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Fig.2 Dynamic evolution of wetland landscape of Bohai Rim
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Fig.3 Areaand percentage of various landscape typesin Bohai coastal wetland
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Table2 Areatransfer matrix (km?) and their changerates (%) of wetland typesin the Bohai region from 1985 to 2015
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Fig.4 Areachangetendency of coastal wetland and relationship between natural wetland and artificial wetland, non-wetlands
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Fig.5 Landscapeindicesof coastal wetland in Bohai wetlands from 1985 to 2015
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Table3 Dynamicsof the number of patches and patch density of various landscape typesin Bohai coastal wetland
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Fig.6 Areachangesof major land-usetypes of sea reclamation from 1985 to 2015
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Fig.7 Relationship between the sea reclamation and nature wetland area, artificial wetland, non-wetlands
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