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Fig.1 DEM of Sanming City
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R, BAEFTAESERY E. NARREEQS 2
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Table 1 Grading criteria and assignment of resistance surface evaluation index system
= - e Fabr o gobrit 5 A
F Iﬁt];l}z c {:EEU“JIE I d‘* ETE}? The grading criteria and assignment of indicators
actor layer riteria layer naicator layer Ié& (9) Hé)ki (7) Hléﬁ (5) IVéﬁ (3) Vé& (1)
S mf/m [53, 361) (361, 537) (537, 727) (727, 971) =971
Tena/in R /(©) <2° [2°, 6°) [6°, 15°) [15°, 25°) =25°
HTE LR /m <84 84, 131) [131, 180) [180, 243) =243
LA B AR g i b ik
i THEEHUR S /% <10 [10, 20) [20, 30) [30, 40) =40
Eﬁlﬁl% Land i%%ﬁ! Jlnhwi %}]ﬁi ﬂ‘ﬂiﬁii\ }\j’ﬂ ﬂﬁlﬁfﬁ’i\ @jE %%Elj:j; /’ﬁ(lg
Natural factors Ey—— - - ‘
AR R (ﬁ%7ﬁ2ﬂﬁ£/ﬁﬂﬂaﬁf’tﬁlﬁ) >80 (60, 80) 40, 60) (20, 40) “20
WY 78 5 5 /% [4.16, 37.81) [37.81, 46.52) [46.52, 52.53) [52.53, 57.04) =57.04
H WA (gm™ <715 [715, 1105) [1105, 1418) [1418, 1720) =1720
Biology e U N L T I T L
K ZR B B /m =800 [600, 800) [400, 600) [200, 400) <200
NHRHT XA IR O R S /m <1000 [1000, 1500) [1500, 20000  [2000, 2500) =>2500
Human Location AR X PE RS /m =2500 [2000, 2500) [1500, 2000) [1000, 1500) <1000

2.2.4 AETEHARKE SR

AEAST BRSO SR R AR A TR 5 (A, T
Wi 3T R B K RE B R AR RN B /N A B A2 ) 22 IE AR P, AR
PR b () A 25T AT B AR AR G BT A e
HETG R E AR R GRS XS 5 R, EEEAE ST AN
A EAR T HEEASTRENHRE. 7 ArcGIS FHizH
ISy WA B i /I B B AT T R 2k, B BEL )
WIE, iM% TR LI R ICE R 5 E
RS IE A s N EEAS A, A SEER
BN AR A P,

TR N R, 2 SR SR U A R ) AR
BEp e, i K WAL, A4 I S R Y 4 A —
Pkl LT TEN e 94 oo 11 5797 N7 R 7/ 8 BV e
ok AR S RE 5ACIMEE (CBRER . A KIS XS AR EL
N AT S,

2.3 EBRLBEHRSESEEHE

I R AL WA, RS
TS S AR A S L T 0 B 75 2 4 L
fi, IR EARIT A S BRI 5 90, SRS
SRR 5 RAEB BN K, BN A e
X, BEES AR, hE AR AKX, BRES LA
K. G A A

B4R 8 41125800 3t = 2k D AR RO B AR PR, 54 =
RIS, 6 IR AR 2
IR AT R (£ 2), ek RslR
IV, FEEB VAT OSSR
HTEREH, a8 =N BLRAR kR s, $)
SRR MR A X, TR R EA I K,
AT 6 8 X 175 60 3 2 A 5T TR
BIRRIENE, AT, THRERESRI A A .

Fx2 “ZEZFE EEFRE
Table 2 Definition of the range of “production-living-ecological” space
=[] HAR Py FHHRTY
“Production -living-ecological” space Basic content Type of land use
At FERATHEEEENNG I, DRSO AR T AP FIRS KA CREHRARAERD . Tk, YiReiE
Production space e NE T AR
A 7 A RSN EA R, RUSRMAEFE, Hh. WRINFGRASEN BAMAMm,. AFBEH M., A2 RS F AR
Living space FRIIREMIA T k5 it FH b
faseesi i PR ARG X, RARRAESZE. 1IHERANER Y ST W p
Ecological space " BT BRI A B T R KSR
3 SRS JA T3, X e X R Y AR, AR R AR A
31 EABLIEE MR, HARZR R G AR T /K U5 IR 0 36 2 T B
- N o N Py S 4 S RPN i M- 2 s 2
311 A AR N, BEE RO EAKEHATEE . BE. B, JREd &

D) AR EEE P

MN=ZBH A SR E R R RO 4R (8 2)
% S X T ARR/N AT BUR Y, A2 4R
I Tl BE L EAE RO, K kU SR MG 59 1 A K YR IR 7R D RE
HEMIRZ, KERFIIREEZEERSS . SR RME
B IX % 6] 73 A AT A 1l e B XORE i, e, KR
7 U BE AR F DX R B A AR TR KW iR R

RSB KA IR AR, B A R K U 7R T RE
TR A DR F Th e B B2 X85 50 A A 4 1V L Y AR AR
Hotis . ALHE B ZRBE IR S B AR, X b XK
By MBS S, AR TR L XK BRI
AL RUFAESIEL . BV S FEELES D RE E E X &
AR F k. B REE. KRZHHE A
X, XX B NS A s MR B AR TR, A
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BB S FRREEE, AR EES
RGEYERF R Y. BB RG 2 HEMETT HAEN .
KRN 55 TE VRO AN S5 S5, T K AR

= HEE () X

General important (Fragile) area

a. KIRIATRE

a. Water conservation

b. Kb fREF

b. Soil and water conservation

= () X

Important (Fragile)area

JI AN e R L R M DX B K e AR
FAEANFBEZMHGEER, SB=WhanFaeKt
PRI o

-EE () X

Critical (Fragile) area

c. LM R

c. Biodiversity

d. RER A

d. Water and soil loss

B2 ASRPFEZHLEEZ N

Fig.2 Single factor assessment of ecological protection importance

WA SRP EEEESIEN SR (B 3. £3),
ST AES RPN EEX R 6082.98 km®, it
B 26.49%. #4514 A5 AR 0 28 22 X L) e A A
R, WRERERRTE (34.54%) ESEFEEE,
R ERIBIZOXIR, HAESRPREZEX 3
R R G T ] SR TR A (7 Uk i 0 [T 5K SR R IR Ui
AR E AR A AR S PR B B X T AR B K 1 7K 22 T
MFHRER AR TEM, HRES. KELMBEDESEER
TRAIX, DAR PRI 7k 2 3k B 5t B AR A, H AR
A P55 0T T A () VTR AN = B T B 26 R R
EH .

COAESRPEEX

Important areas for ecological protection

mm ESRIRE X

£ Critical areas for ecological protection
B — s

Ecological protectionred lines

. A
u& 0 20 km
oy

B3 =Z9FAESRY EZMEPN
Fig.3 Ecological conservation importance assessment in
Sanming City

2) BRI ALLE

MESTE B, =BT AR A OR 7 A B X 3 A T
#T CREW. MELD . 27 (@Rl KR Ok
WD . B CB 7). sk GREELmEMD . KH
CRAED - JEiR (B i pa i) A EEm X Bz i
Ktfiie ZUEL. KRBl S5, 2 text, =8 A
RO AR NAE SR IR EZL X, BAh, AR FUR
FA WAL B E A SME R A X (= gAES A ik
) MANBE, W&, =WIHES R AT B

A OR A B 5 2 XOR B AT V8 A B B AR S AN 1 H At X 3
(K3,

3) AEZSVRHEEEL

BT AR EEEPEN DL AR SR AL,
NPEARABEBE S AR, &I ANEREEL, 7RSI
PALTEEN, BB E R BIERKT 0.7 km® 1 FE
BURBE AR N AE ST, RAEE 34N ESE
(K 4a), M 2185.44km*, %4 = Wi B + @ M
9.5%, FEEFSATAIIET. BT BEE, B
7T EEHERAR . AR KBKEE, B A,
Bl G p 3 At o3 A T A 1 g 1L i

R3 ETKRPEEHTNEREI
Table 3 Area statistics of ecological protection importance
evaluation in Sanming City

TBUX W EEX Critical area H 32X Important areas
Administrative TR Lk A5 T Bl
region Area/km®>  Proportion/%  Areas’kkm®  Proportion/%
G =X 285.59 24.80 865.84 75.20
WEX 464.59 26.86 126527 73.14
IR E 387.19 21.43 1419.14 78.57
HRE 456.37 18.96 1951.09 81.04
THE 558.45 25.01 1674.68 74.99
KHEE 903.96 26.43 2516.42 73.57
TiEHE 368.71 20.50 1430.13 79.50
HIRE 670.01 29.90 1571.09 70.10
RTE 528.07 34.54 1000.75 65.46
#T8 458.61 26.72 1257.74 73.28
iS4 1001.42 34.16 1929.75 65.84
it 6082.98 26.49 16 881.89 73.51
3.1.2 AAFE

FEAE TR A S R 3 Ak b, BRIt
VA, SRR RE AU, T ES
AR, R I b T PR AR ELAE FH 0 IX 43 B 3 TR 3 AN %
R, MEJEIE S AR (4. RASR A TE
82 %, MKJEZ 3727.4km. i EEANKE 12 %,
— A SIS 70 2. IR AESEGE 0.21 km, JERZ
BN EBEAERIE, RKNAESEIE 52421 km, L
8 I T DX R A R [ SR AR A [l 5 4R 350 ) 98\ T


http://www.tcsae.org

57

DI BT ARSI LAR LS 2 ek R d S E 2 e 7 X 293

WIKR R X AESRE. BEASIEMS TRE L. |
TLPR- K&, i, KEL. RESSESFEZ I,
XS [X AR A, %A AR B M T
313 AXPEHEAAMAL

mE 4 s, ARAEBT S 774, b EEA ST
230 AN, FEALT AL S A S EIE . SEEIL S R
FrESE., RELEEE T, MR, RGN AE
X, WX S X AT P i E A, R AT
Pk B ER B RE 2 B S ST A

® LS %Y s Ecological break points m /EZS I Ecological source

o AT FiCommon ecological nodes  — — 42 45 B i Common ecological corridors
o H ST MiImportant ecological nodes — H %4 45 i Important ecological corridors

a. ER

a. Ecological sourcc

b. &35 BLIT

b. Integrated resistance surfacc

474, EELCTMTE- KRS WEAE . R, TR,
RS K IR, LK% BT R S AR 6 I 5 1 1L 2 25
¥, FRGF SR SRR, gL, B TSR
B A . AR A S A B B B
R ASIIEL 66 4, FIEALT YL E R A A R 5 418
AR, RS R R A, LU [ E 5
TR A 55 52 A A, e, Wi B X 0 I
USSR R R AT B, B A 1 1 0 2 2
K WA BRI 255 SIS,

/N BAH A HE A5 %425y X Ecological security zoning
Minimal cumulative g 515 4275 %242 High ecological security
resistance value i 2R 25 % 4 Sub-high ecological security
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Construction of ecological security pattern and land-space restoration
zoning based on ecological protection red line

LUO Shasha' , LAI Qingbiao® , WANG Xudong® , WANG Xiucheng® , FENG Yanwei**

(1. Institute of Agricultural Economics and Information, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China; 2. Fujian
Geological Surveying and Mapping Institute, Fuzhou 350005, China; 3. Key Laboratory of Regional Sustainable Development Modeling,
CAS, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: An environmental strategy has been initiated, called “ecological protection red lines” , in China. The population,
resources and environment can be balanced to promote the economic, social and ecological benefits. The ecological restoration
zoning of national land space can be implemented to improve the habitat quality, the regional ecological security and the
sustainable development. It is very necessary to identify the ecological source areas with the ecological protection red line as
the initial scope, in order to build a scientific and reliable ecological security network. The “production -living-ecological”
space can be classified into the land-space ecological restoration zoning. Therefore, taking Sanming City of Fujian Province as
the research area, this study aims to construct a more scientific and effective technical paradigm of land-space ecological
restoration zoning. Firstly, the importance of ecological protection was assessed to verify the boundaries of prohibited
development zones and protected areas, according to the importance of ecosystem services and ecological vulnerability. Then
the ecological source areas were identified to delimit the ecological protection red line. Secondly, the resistance factors were
considered to construct the evaluation system of expanding resistance for the ecological source land. And the minimum
cumulative resistance model was used to evaluate the ecological corridors and nodes. The ecological fracture points were then
extracted to construct a scientific and reliable pattern of ecological security. Finally, the land-space ecological restoration
zoning was carried out, according to the ecological security level and the scope of “production-living-ecological”  space.
Then the targeted countermeasures were proposed for the ecological restoration and protection. The research results showed
that: 1) There were 34 ecological sources with an area of 2 185.44 km”, accounting for about 9.5% of the national territorial
area of the City. These ecological sources were evenly distributed in the surrounding hills and mountains around the central
basin, which were mainly concentrated in the North of City. 2) 12 important ecological corridors and 70 general ecological
corridors were identified to extract 30 important ecological nodes and 47 general ecological nodes, together with 66 ecological
breaking points. There were the full pattern and high level of ecological security in general. However, the corridors in the
southern region were sparse with the dense ecological breaking points and low network connectivity. 3) The grade of ecological
security was divided to superimpose the scope of “production-living-ecological” space. 12 types of ecological restoration
areas were divided into four categories, including the core key zone (16.13%), monitoring and early warning zone (25.04%),
buffer transitional zone (35.53%), and conservation protective zone (23.30%). The ecological protection was proposed for the
different restoration zones. As such, the regional ecological security was achieved in the high-quality development of cities in
the southern hilly areas. Ecological restoration planning can be expected to effectively construct in the technical paradigm of
ecological restoration zoning of land space, The finding can provide the technical reference for the decision-making on the land
space and ecological protection in the hilly areas of South China.

Keywords: ecology; protection red line; ecological security pattern; ecological restoration zone; Sanming City


https://doi.org/10.31497/zrzyxb.20190408
https://doi.org/10.31497/zrzyxb.20190408
https://doi.org/10.18306/dlkxjz.2017.03.014
https://doi.org/10.18306/dlkxjz.2017.03.014

	0 引　言
	1 数据来源与研究区概况
	1.1 数据来源
	1.2 研究区概况

	2 研究方法
	2.1 生态源地识别
	2.1.1 生态保护重要性评价
	2.1.2 确定生态保护红线范围
	2.1.3 生态源地提取

	2.2 生态阻力分析方法
	2.2.1 阻力面构建
	2.2.2 生态阻力评价指标体系
	2.2.3 生态廊道判别
	2.2.4 生态节点与生态断裂点提取

	2.3 生态安全格局分区与生态修复分区

	3 结果分析
	3.1 生态安全格局
	3.1.1 生态源地
	3.1.2 生态廊道
	3.1.3 生态节点与生态断裂点
	3.1.4 生态安全格局分析

	3.2 生态修复分区及生态防护建议

	4 讨　论
	5 结　论
	参考文献

