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Ecological safety assessment of egrets in Xiamen National Nature Reserve

LIN Tao, XUE Xiong Zhi , LU ChangYi, HONG Hua-Sheng ( Stae Key Laboratory o Marine Enuironmental Science, Environmental
Science Research Center, Xiamen University , Xiamen 361005, China) . Acta Ecologica Sinica ,2006, 26( 12) : 3998~ 4006.

Abstract: Ecological safety for egrets means that the ecosystem in which they live provides the conditions necessary for sustaining
life. The healthof wildlife species depends on safe habitats, which consist of both living and norr living elements. As a result,
egrets’ ecological safely can be understood as the maintenance of ewlogical suitability in spite of anthropogenic impacts. The
safety of the habitats is the primary issue in egrets’ ecological safey assessment.

This paper reports on the results of a study of two major breeding habitats and ten typical foraging habitats of egrets along the
Xiamen coast, locations selected to assess the ecological safety of the egrets which live in that area. Breeding habitats cover the
entire land area and the intertidal area of Dayu and Jiyu islets which have been designated as the Xiamen National Nature
Reserve The foraging habitats cover all types of wetland along the Xiamen coast, including mudflat, estuary, mangroves,
reservoirs and semtsalty lake. In this study, ecological safety assessment focused on the breeding and foraging habitats of the
egrets, with the objedive of assessing the extent to which the needs of egrets can be satisfied and maintained by the breeding and
foraging habitats. In this paper, ecological suitability and the impads from humans are considered as the two major fadors
affecting the egrets’ ewlogical safety. Therefore, the ecological safety assessment has two components. Thefirstevaluates the
ecological conditions maintaining the egrets’ sustainable lives while the secondevaluates how human disturbances are affecting

these ecological conditions. By calaulation and assigning a value to the assessment, an ecological indicators system was adopted.
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For the human impact assessment, we used different land use types to represent different degrees of human mpacts, and assigned

an assessment value for each landruse type. In addition, geographic information system analysis software Mapinfo7. 0 and

ArcView3. 2a were applied to analyze the impads of different human activities on egrets’ habitats.

Combining the results of these two assessments, a measure of the egrets’ ewlogical safety in Xiamen Nature Reserve can be

obtained by using a synthetical assessment fundion: ES= S- D

five levels: safe, marginally safe, moderate, weak safe and unsafe. Results of the study show that both the Jiyu isle and Dayu
islet are at the safe level as breeding habitats, with Jiyu islet rated higher in this range. In contrast, the tenforage habiats are at

marginally safe level on awhole, although no forage habitat is at

X wp. Egrets’ ecological safety assessment can be divided into

safe level.
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Fig. 1 Egrds breeding and forage habiats in Xiamen coast
Al: Dongyu; A2: Haicang; A3: Yuandang lake; A4:
Shihushan; AS: Gaopu; AG Xinglin bay; A7:
Zhongzhai; A8 Xiangshan; A9: Aotou; A10: Liushan; Bl:

Dayu idet; B2: Jiyu islet
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Fig. 2 The picture for human impact assessment by ArcView 3.2a
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Table1 Criteria range for Egrets ecological safety assessment assigning value
Objects 1~08 08~0.6 0.6~ 04 04~0.2 0.2~ 0
Ecobgical suiability Suitable Relatively suitable Moderate suitable Marginally suiable Unsuitable
Human impact Very srong Strong Moderate Marginally strong Slight
Ecobgical safety Safe Relatively safe Moderate safe Marginally safe Unsafe

2.1
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' [1,4~ 627,28, 2, 37~ 40]
4 ;
4
2 2 2 2
S = Z( Si X wi)
» S 5 Si 3, )
, ( ) 4 0.1
0.3 0.3 0.3;3 : 0.2
0.4 0.1, 0.3
2.2
C )
) (
) : . 3
[41, 42, 45] [27, 28, B]
, 10 , 0~ 600m 600~
1200m 2004 ( S5m X 5m) , 1999

, Mapinfo7. 0 1200m
s ArcView3. 2a , ,



4002 26

D= 1/S1 D suxdi)+ /25 D52 % di)
, D N 600m 5 St S
3 S2 600~ 1200m 3 s2i S s di

2
Tale2 Criteria for Xiamen Egrets habitat ecological suitability assessment

Factors Suitable Relatively suitable Moderate Marginally suitable Unsuitable

Breeding habitats

Vegetation overlay rate( %) > % 70-90 %-~70 30~ <30
Nsting vegetat ion
Ecosystem stability
(k)
. . 0~ 10 10~ 20 20~ 30 30~ S0 > 50
Distance from forage sites
Forage habit ats
Water quality I I il v \
Wetland type
A quaculture
. quactlre 610 10~ 30 30~ 50 50~ &0 > 80
density( %)
Distance from
breeding sites( km) 0~ 10 10~ 20 20~ 30 30~ S0 > 50
* : > 90%, < 30% S
< 10 km , > 50km s 5
/ , < 10% , > 80% ,
2.3 3

Table 3 Criteria for human impact factor assessment

Land use type Very strong Strong  Moderate Marginally  Slight

C reial
ommercial or -

residence
Industry zne 0.8
Main

, traffic road 0.9

Nav igation
0.4
route
Garden
,ES R poly woodland
;S / 02
Greenbelf farmland
;D 5 Wo Water area 0
Wetland 0

0.1
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Table 4 The resuts of egret’ s ecological suitability, human impact and
2
ecol ogical safety assessment
2
Hebi . Ecological H . Ecological
tats site suitability uman mpad safety
2
Dayu islet 0 875 0. 137 Q 8065
, 1996 ayu islel
Jiyu idet Q915 0. 0 Q 8700
~ 2004 Yuandang lake 0 805 0. 7812 0 6097
( 3, (4456) Xiangshan 0 672 0. 2875 0 601
&8
( 29(6) , ( Liushan Q 757 0. 1429 Q 7213
Zhongzhai 0 678 0. 3358 Q0 5941
1738. 248) ( e
Shihushan Q 702 0. 6171 Q 5477
1907. (87) Aotou Q 702 0. 358 Q 6124
Xinglin bay 0 803 0. V62 Q 7790
10 Dongyu 0 679 0. 4231 Q 5732
Haicang 0 851 0. 4409 Q 7408
’ Gaopu 0 672 0. 3628 0 5813
2 2
2
, 4 10
0. 6697,
[40, 43]
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