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Abstract: Panjin is home to an important waterfowl habitat located in the core of Liaohe Delta. Because of natural and
human activities, however, the waterfowl habitat in the area is deteriorating, and the wetland ecological system is
degenerating. Biological populations are also declining. In this context, we analyzed and assessed the condition of the
waterfowl habitat in Panjin. Analytic hierarchy process, combined with the spatial analysis function of geographical
information systems ( GIS) as well as remote sensing (RS) image data, was used. Key factors that directly affected foraging
and resting of waterfowls were identified, including degree of disturbance ( density of roads and residence areas), water

situation ( density of lakes and rivers), food abundance, and shelier conditions (land cover and slope). Four levels of
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habitat suitability for waterfowls were determined in spatial scale; best, good, average, and bad. Results showed that (1)
the areas of waterfowl habitat classified as best, good, average, and bad are 803.79,913.47,905.29,1023.65ha, which
represent 22.04% ,25.05% ,24.83% , and 28.07% of the total area, respectively. (2) The former three types covered about
2622.55 ha or 71.93% of the total area. This finding indicates that abundant land suitable for waterfowl habitat can be found

in Panjin. This land mainly comprises wetland and is a largely cultivated land with less human disturbance. (3) This study

also demonstrated the use of RS and GIS to evaluate objectively and efficiently the suitability of a waterfow] habitat within a

rapidly changing environment. The results of this study can provide valuable insights into environmental planning,

conservation, and management of the waterfowl habitat in the Panjin area.

Key Words: habitat suitability; RS and GIS; biodiversity conservation; Panjin wetland
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F1 HFMX 2010 FLESHIE
Table 1 The landuse data of Panjin in 2010
b A A b Hhitb 1 Hih AT ISEN it pEv il
Land cover type Forest Cropland Wetland Grassland ~ Build-up Land WaterBody  Barren Land Total
JEH AL Area/hm? 25.75 2028.35 713.20 9.34 546.30 266.65 57.05 3646.64
AL L] Percentage/ % 0.71 55.62 19.56 0.26 14.98 7.31 1.56 100
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Fig.4 The work flowchart for waterfowls habitat suitability analysis in Panjin
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Table 2 The weights of each factor for the waterfowls in Panjin

Hir)2 HENJZ Criterion Level Pes# 2 Decision Level
Objective Level SR K Factors HLE Weights R &
AR K B R IR IR I T L B 0.35
HbE FE A e 0.65
Habitat suitability TR T TH e R 0.45
analysis in Panjin Ja R 0.55
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Fig.5 The distribution plot of Panjin wetland habitat suitability evaluation factors
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Table 3 The grading system of land covers for waterfowls
A b FHZE A Land use type iz Bt o s SN 3 ATF
PEANFEAT Index EHERL BHEE R BHEME— EHEEZE

F4 EREHKESHESHEEESTEERFEEETMNE

Table 4 Assessment criteria for waterfowls habitat suitability analysis in Panjin

PEAMEER Index BERSS IEHERY SEECHE i AP
The best suitability The good suitability Suitability The poor suitability

A Lake density 1.8—2.3 1.2—1.8 0.6—1.2 0—0.6
T B E River density 1.2—1.6 0.8—1.2 0.4—0.8 0—0.4

1 9% JE Road density 0—0.3 0.3—0.6 0.6—0.8 0.8—1.2

S B A5 % Residential density 0—0.9 0.9—1.8 1.8—2.7 2.7—3.7
NDVI 190—255 130—190 70—130 0—70

Y Slope 60—74 40—60 23—40 0—23

TOKBWUE ARG . AFHEFRIN T RIS o0 SRAAHRK & S Ml B 9 23 (8] 20 A3, PE 6 500
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Fig.6 The integrated classification plot of Panjin waterfowls

habitat suitability evaluation

*5 #REMKEHSMETEITENERSEITR
Table 5 The area of each grade of habitat suitability for the waterfowls in the Panjin wetland

P AR Grade SENEREE T s MR I FME— SNEN P
T Area/hm? 803.79 913.47 905.29 1023.65
H 47 L Percentage/ % 22.04 25.05 24.83 28.07
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