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Spatio-temporal differentiation of ecological carrying capacity of the protected

area: A case study of Jinshitan in Dalian
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Abstract: Monitoring the ecological carrying capacity of nature reserves is of great significance to understand its spatio-
temporal differentiation and sustainable development. Jinshitan Geoheritage Reserve is a combination area of national park
and scenic spot. It is a place where contradictions and conflicts exist between ecological protection and regional
development. It is also a typical representative area of multi-status nature reserves. Based on the remote sensing data and the
land use data of 1998, 2003, 2007, 2012, 2015, and 2018, this paper selects Jinshitan, a nature reserve with multiple
functions of protection and development, as the research area. An evaluation system of ecological carrying capacity is
constructed from three aspects: elastic ecological support, resource and environment capacity, and socio-economic
coordination. We evaluate the spatial and temporal difference of the ecological carrying capacity of Jinshitan by using the
fuzzy comprehensive evaluation. The results show that; (1) in the three criteria layers, the elastic ecological support force

and the capacity of resources and environment show a sharp downward trend, while the social and economic coordination
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force shows a trend of decreasing first, then increasing, and developing steadily. (2) The ecological carrying capacity of
Jinshitan has changed from high to low. From 0.7572 to 0.2940 from 1998 to 2018, the carrying capacity level has decreased
in recent 30 years. (3) The ecological carrying capacity of sea and land is totally different, the land is high, and the coast
is low. The coastal area is gradually weakened from the north land to the south coast, showing extremely unbalanced spatial
differentiation of sea and land. Through the analysis of ecological carrying capacity of Jinshitan from 1998 to 2018, it can
reflect the changes in the ecological carrying capacity of the region, provide reference for the ecological carrying capacity

assessment and sustainable development of other nature reserves.
Key Words: protected area; ecological carrying capacity ; fuzzy comprehensive evaluation; ecological assessment; Jinshitan
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Table 1 Data sources and types

255 Types SRR Sources FAy Years AbBE Processing

=+ i 1 A e 1998 2003 ,2007 , Landsat 5 41 %14 3& &%
Land use data SO B 201220152018 PRSP ER 30 m
S (KEGFHEARFFEX KEHOMTX KESAME  1998.,2003 2007, Geit it

Climate condition TN X AR L) (S EAREL%) 2012 20152018 ot

2 A (REBELFHEAIFRX KGER O TX KESAME 19982003 .2007 . ——

Air quality condition FHF R X AR LY (AR %) 201220152018 ot

IR A (RELFHAIF LXK RER AN TIX K#ESAME  1998,2003,2007, TR,

Water quality condition FRWF R XAEREY (442 2012.,2015.2018 o

UNEE;Ei (REZFHEARFEX KGEH DM TX KESAME  1998.2003.2007 ——
Population data FHRHE K AE LY (4 4R 20122015 2018 S

B (RIEBZFHEARAITLX KEROMTIX K#ESAME 19982003 ,2007, Geit it
Economic data TN R X ARLE) (4 AF %) 201220152018 °

http ; //www.ecologica.cn



12 14 BT AF L FIRR I AR BRI 25 0 SRS —— DL R 4 B B 4679

Be T i O kit T OO ko ABRi A AR ARFIF L

2 TR AR
Fig.2 Land use types

1.3 Wk
1.3.1 bty

A& Z 8 A SRR H B0 19 & A WELE TR ZU0 B0 N ZRIE SN2 4 2 A8 PR EE IR 52w 1, ok b ot 30
TP R E R P 4 M A — A X 38, ok BUHE e 7 S i A 25 RSk aRBE )1, FERE BN A5 O K
00 S i A VRIS A SR L AR SCNBRME A IS SR SRR T Ak S 2 B MR O 3 A ik A
PRRZR A SRR &AM A A A S R G B RER SBE 6T, BEMRA b meE 2
RGNS HAREE R B PR, WA B8 8055 5 AT AT S8 b 2 5 BE IR PRI (IR 25 07 B e DX 33 P 0% TR A
BRI FHBR , NS S i AR R 45 5 AT AR 05 2 s 4L S DY UM ) S e 4 4 WAt 25 22 0% R T 1 ol
BE IR ANREE 5 N7 A AR AR, ARIERL A PE B FR AR R RAG AR IR I, 225 (E S ELROUIE B AR BLTE
(EATRG) (HJ192—2015) ) H16.3 [ AR X A AR ORI DA 46 b S5 i LA R i B9 Sk >
[T 6 4 WE A AR ORI L A SHRRAE DRI 4 W2 o 3t s (R 4 X SR i R B A s W AR 4 X 28 R, L B Ak
KPR AR E T IR AR T, 2565 25 S0 15 TR K B DX 3842 28 R GeRRE L 8T 3= & BLAE T
FEMFEIR (R 2) .

VEMFEbnR R b, AR B B e 45 AR 7w P R KB AR o b 2 AU AR KRR R TR 2
F (ERERBIEM B AR B (R AT k) (HJ192—2015) ), Hofl g b o FoME & f G817 s34 3015 4545
(O IE Gk S 22 () s 5 0 R i 4T i ae
1.3.2 BabrE 54

FRAREE PR UEAL « BT PR ECE AT T ARG — , PR N X S s B A T bR v AR AR B AR SOR A 22
TE RS R B A T AR A AL B S BRI 1] A S 2k 5 AR

http ; //www.ecologica.cn



4680 JAE = 41 4

X.—A .
_[E[EJ;J:EE?:X’U:)\U% i :192"",71;]' =1,2,--,m

— Xij_)lmax
ﬁlr‘ﬂ?lﬂﬂtfﬁ:x’lj:ﬁ i =1727.“5n;j :1127'“’m

A X NI IR A A, AR TR IR IR RO e/ IMEL, A, AR PR R B o R AR, X A AL 5 B TR AR (L

R2 SEMBETRENENERER

Table 2 The evaluation index system of ecological carrying capacity in Jinshitan
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Table 3 Evaluation classification standards of ecological carrying capacity in Jinshitan
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Fig.3 The change trend of ecological carrying capacity in Jinshitan
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Fig.4 Ecological carrying capacity level distribution of Jinshitan
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