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Ecological functional regionalization of Changsha City based on RS and GIS. CAO Xiaojuan, ZENG Guang-
ming, ZHANG Shuofu, ZHOU Jianfei, ZHU Hua, SHI Lin ( Department of Environmental Science and Engineer-
ing, Hunan University, Changsha 410086, China). -Chin. J. Appl. Ecol. ,2006,17(7) . 1269 ~1273.

A delineation method based on the idea of regarding urban-suburban-supporting area as a system was presented in
this paper, with an ecological-social-economic database created. A total of five ecological suitability regions, four
ecological sensitivity regions, four ecological service regions, and five economic development regions were plotted
out, and the Changsha City ecosystem was divided into five ecological functional regions, according to the hetero-
geneity among ecological functional units and the similarity of interior units. The areas of the five functional re-
gions accounted for 29.47% , 32.5% , 25.95% , 9.63% and 2.45% of the total area, respectively. This re-
search method had some advantages over traditional methods. It was flexible and efficient, because it could accept
any combination of parameters organized on a polygonal base map. The variables could be added, deleted, or up-
dated to produce new thematic map products in a short period of time. Mapping procedures were quantitative and
automated. With the incorporation of remote sensing data and global position system rapid positioning, the ecolog-
ical and environmental changes could be detected by monitoring the changes of regional boundary patterns. There-
fore, the ecological functional regionalization of Changsha City provided a fine way of integrating remote sensing
data, global position system, and geographic information system.
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Table 1 Classification standard and weights of ecological
suitability evaluation. factors

AT R#

Evaluation factors Attributes

HME  RE
Evaluation Weights
of

estimate

WE <5% 5 0.15
Slope 5 ~20% 3

> 0% 1
HERE N A& K High capacity 5 0.10
Ground besring capacity &#)$%F Medium capacity 3

A&E /) Low capacity 1
kR L] 47 11 Low productivity 5 0.10
Productivity of soil 47 f1p% Medium productivity 3

47 H1 High productivity 1
ik B3, KA AEEK 5 0.15
Vegetation Dry land, no natural vegetation area

FMEAE MK Fell, shrub, tussock area 3

BAREH KK 1

Natural dense crop, fruit bearing forest area
B 3] BB Low permeability 5 0.10
Soil permeability B EtE% Medium permeability 3

% EHH High permeability 1
BFEK JNKERFIK K Small pond, non-aqueous area 5 0.10
Surface water R B KKK Imigation channel, large pond 3

XH BREEEHK 1

Tributary stream, rivulet and influence area
RRAMLRE <5% 500 01
Residential area 5 ~ 30% 3
land use > 30% 1
RWME AKX BIRRRAMEN 5 0.18
Landscape value Low value of human and natural landscape

AX HARBM TS 3

Medium value of human and natural landscape

AXBRERMEE 1

High value of human and natural landscape

H.(3.95 < S, <4.79) EEFAHM(3.55 < S, <
3.95) EAEEFA#(3.15 < S, <3.55) &M
H(2.69 < S, <3.15) MAFAH#(1.97 < S, <
2.69) 5%(E2).

22 ESHBHENBFHRSARNE

w fuf fiH#h Non-available arca
AEE MM Low suitabiliy area A
B A& T Normal suitability area
1 A Medium suirability aren
w EaEF Hie High suitgbility area $
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Fig. 2 Ecological suitability regionalization.
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Fig. 3 Ecological sensitivity regionalization.

Table 2 Classification standard and weights of ecological sensitivity evaluation factors

FHMEF M IRHE Vi3 FME W
Evaluation Evaluation standard Classification Evaluation Weights
factors of estimate
TP EH FHwTRKEE BT K, LEKMIE  BEHER High permeability 5 0.1
Soil permeability Bt Groundwater reversion protection, groundw- B2 Medium permeability 3
ater and soil pollution abatement B EWE Low permeability 1
HRRR RN, Y SR %, K LA B SLEFRUIRE Dense crop, stereo plan- 5 0.3
Vegetation pattern Landscape excurse, biodiversity, environmen- ted orchard
tal improvement, soil and water loss — BB H, B AK MK Orchard, shrub-tus- 3
sock area
AR B H 1 Farm land and others 1
H K R, T Y A, SR Land-  BPIR AP WX rivulet and influence area 5 0.1
Surface water scape excurse, wildlife habitat, pollution sensi-  JKX7K3 , # I Large pond, irrigation channel 3
tivity H & Others 1
353 Kt Mgk, {30l Soil and water loss, soil  >20% 5 0.2
Slope erosion 5 ~20% 3
<5% 1
FEBME AR A D UM E R R MMER High value 5 0.3
Special value Ecological protection, aesthetic value, his- M {E 5% Medium value 3
torical value, recreation value M1 — A& General value 1
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Table 3 Classification standard and weights of ecological service factors
¥HHET bR PE WE
Evaluation factors Evaluation standard Evaluation of estimate Weights
HPEThiE F A 7= K AR R A Y R Productivity of soil, water and soil & High value 5 0.22
Production conservation, biodiversity 145 Medium value 3

— % General value 1
T R Mg JE RS IR A Vegetation, Settlements, City land utilization & High value 5 0.24
Land use H14% Medium value 3

— % General valuel
ol asiN THKAMEE T ESAHERE . E A EYALE R Polluted water treat- & High value 5 0.21
Purification ment ratio, industry gaseous waste disposal ratio, solid wastes disposal ~ H1%§ Medium value 3

ratio — &% General value 1

KW FE TS EYE BB = H T /K Soil permeability, greening coverage & High value 5 0.18

Water conservation ratio, groundwater level

REWR I #E

Energy consumption

AWM KRS B Coal, petroleum, gas, electric power

125 Medium value 3
— &% General value 1

& High value 5 0.15
#1125 Medium value 3
—R% General valuel
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—HESRERSIENHREZRTERE
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5% REIRHAE SRR BUR T AE S RE A A EF
RIERHERITFN B F (R 3) , AR A SIRF D 6E
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FINGENE Se, BRUTESRFS IS ABREER

K(3.9 <Sy<4.4) BEKX (3.2 <S,<3.9) . — M
K21 <S;=s32) MIAEHER(L.3s5;=2.1)
(E4).
N
AH % Unimportant area A
—fFFH3E Normal area
% B 3E Importamt area
m ;% Most importnt area L
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Fig. 4 Ecoregion delineation on ecosystem services.
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Fig.5 Economic development level regionalization.
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Fig. 6 Ecological function regionalization of Changsha.
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