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Research on the index system and the technical methods of

ecological red line division for the Bohai Sea
XU Yan, LIANG Bin, BAO Chen-guang, LAN Dong—dong, YU Chun-yan, MA Ming—hui

(National Marine Environmental Monitoring Center , Dalian 116023, China)

Abstract Based on the analysis of ecological environment characteristics of the Bohai Sea, and according to the division
target of ecological red line, the index system and the methodology was built from the importance of ecological function , e-
co—environmental sensitivity and environmental hazard. Using ArcGIS technique, statistics database was created, and the
index weight was determined by analytic hierarchy process. At last, through the overlay analysis and the spatial analysis, the
ecological red line delineated for the Bohai Sea was completed. The research has divided the Bohai Sea into three regions
that are red line region, yellow line region and green line region, and it further clarified the focus and direction of ecological
protection in the red line region. The results showed that red line region accounted for 18 % , mainly distributing in the north-
western waters of Dalian, Liaohe river outlet, Yellow river outlet, northeastern waters of Binzhou, Laizhou bay, western
coast of Bohai Sea and Miaodao islands. These regions” dominant ecological functions and characteristic were for rare or en-
dangered biological protection, wetland ecological conservation and disaster protection of natural coastline , etc. The yellow
line region accounted for 14.7 % , mainly distributing in the peripheral waters of Liaohe delta, coastal waters of Huludao,
Qinhuangdao, Tangshan and northeastern coast of Cangzhou. The green line region accounted for 67.3 % , distributing in the
periphery of red line region and yellow line region.

Keywords ecological red line; index system; Bohai Sea

2012-10-17 2013-01-28
2013125 201005014
201208 .
1981- o yxu@nmemec.gov.cn
1962- o mhma@nmemc.gov.cn,

http://hytb.nmdis.gov.cn



362 32

Pikitch et al 2004 1
37°05'N 41°00'N
117°30' E 123°40' E
. 7.7x10* km 18 km
“ . ” 2288.5 km
1.
2010 . 1998 .
2005
( ) 2011
“« . . »” 990 ka
( p) 2012
<< >>\ << “ il . .
p) 2011
( )
2012 ¢
p)
2008
2010
. 2012

http://hytb.nmdis.gov.cn



4 363
2 .
2.1 N o
2007 R
2011 . 2002
2010
1 . R
N 2011 ™ 2.
A 2002
1
Thomas 2000 1.
0.35 0.50
0.50 22
0.45 0.35 N
030 2.5 km x 2.5 km
0.35
0.20 0.50 ArcGIS
0.50 2003 2004
. 2007 N
1
2
2005 YL — XL - Xmin 1
2011 . KXo = Xoin
Y, N
i Xi,
Xmin Xmax o
j i
S=Y N D wY, 2
m=1 n=1
S Y{ w;
2000 2009 . . L A; J
o . ArcGIS  Natural Break

http://hytb.nmdis.gov.cn



364

32

http://hytb.nmdis.gov.cn

3a



4 365

3b

a b c
3
3.2 0.11 0.11~0.00
\ R
14 568.75 km?
4 0.00~0.61 18 % N
A rcGIS 3 0.61~035 0.35~ N N

o]
. i
[ R
R

http://hytb.nmdis.gov.cn



366

68.50 % 9.41 %
N
12.60 %
11 925 km? 14.70 %
N - -
N
o
o 67.30 %
N o
2
46.60 %
27.95 %.
°
3
o
2010
2
/km? 1% /km? 1%
5 123.66 46.60 507.34 6.34
39.22 0.36 227.34 2.84
543.17 4.94 721.76 9.02
82.61 0.75 796.25 9.95
191.36 1.74 380.87 4.76
341.48 3.11 1 198.93 14.98
174.02 1.58 2 259.55 28.24
171.51 1.56 300.39 3.75
56.87 0.52 777.54 9.72
393.37 3.58 111.23 1.39
3072.54 27.95 325.61 4.07
301.67 2.74 144.75 1.81
503.32 4.58 249.53 3.12

http://hytb.nmdis.gov.cn



4 367
2011.
4 22 9 2377-2382.
2011.
30 4 804-
809.
ArcGIS 2011 .
2004 24 1 105-108.
2008.
2012. 2011
o
N o ( )
“o 1998.
2010.
29 3 334-341.
w s w s 2005.
N 25 2 254-260.
2010.
« ” —_
. 711-716.
2002. . 17
3 93-95.
N N 2007.
27 6 911-918.
o 2000.
. 20 1 9-12.
2012.
: 102 57-60.
2009.
° 29 9 4836-4846.
2007. -
Pikitch E K Santora C  Babcock E A etal 2004. Ecosystem—based 2002.
2003.

fishery management. Science 305 346-347.

Thomas L S Luis G V. 2000. Models Methods Concepts and
Applications of the Analytic Hierarchy Process. New York  115-
120.

32 3 267-271.

(AUsp#t: 3%

http://hytb.nmdis.gov.cn



