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Abstract: As the idea and theory of sustainable utilization of natural resources has developed over recent years, research on
the classification and evaluation of the ecological services of ecological land have become increasingly more important.
Meanwhile, ecological land conservation has become the focus of land use research and ecological construction. Along with
other important ecosystem services, such as water conservation, soil conservation, wind sheltering, sand fixation, climate
regulation, environment purification and biodiversity protection, ecological land is an indicator of the eco-environmental
quality of a region. With rapid economic development and accelerating urban expansion in China, the demand for land has
increased, causing the loss of large areas of ecological land or land with special ecological value, such as wetlands.
Consequently, it will accelerate the situation of a fragile ecosystem, and result in many environmental problems. Therefore ,

in order to change the trend of ecological land loss caused by blind economic development, it is necessary to re-examine the
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concept and meaning of ecological land and study the rational allocation of the quantitative structure and spatial patterns of
ecological land, which can maximize the ecological benefit of land resources. At present, ecological land has various
meanings, and is not an independent land type in existing land classification. In this study, the formation and meaning of
ecological land was reviewed, a classification system was proposed, and the status and change in trend were evaluated based
on national land use survey data. The conclusions were as follows: (1) Major ecosystem services should be the basic
principle used in the definition of ecological land at a regional scale, differing from other criteria, such as ecological
elements or comprehensive ecological functions. (2) Based on major ecosystem services, ecological land can be classified
into four types (wetland, forest, grassland, and other ecological land) and 19 sub-types. Among them, wetland, forest and
grassland should be collectively referred to as fundamental ecological land and others as preserved. (3) The total area of
ecological land in China was 7.64 x 10° km® in 2008, which occupied about 80% of the entire land surface, with
fundamental ecological land of 5.31x10° km®. Both the gross amount and per capita possession of fundamental ecological
land were the same: descending from northwest to southeast in China. From 2002 to 2008 the area of ecological land and
fundamental ecological land gradually reduced, with average annual reductions of 0.55% 10* km® and 0.18 x 10* km”,
respectively. Among 356 prefecture-level cities in China, 104 increased and 251 decreased in terms of fundamental
ecological land. In some regions in north and east China, the ecological security situation should not be ignored. In
addition, the total amount of fundamental ecological land per capita showed the same spatial distribution characteristics with
high levels in the northwest and low levels in the southeast, which correlated well with Hu's Line of population. The eco-
security status in some regions was facing serious challenges. For example, the density of fundamental ecological land was
lower than 0.4 in most areas of eastern North China and Northwest China, with the former caused by increased human
development and construction activities, while the latter reflects the vulnerability of the local natural ecological environment

background.

Key Words: ecological land; classification; spatial-temporal pattern
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MBI AT N LA A 2 T A T RORTARZ L) R BRI X LR B 3 X TR LR T 0.4, %
B b 3 b DX T R0 800 T B 5 T IS i R Ly A b DX A/ ) 78 b DR DX 50 (R AN e 0.4, D e
Wit 24 9 AR AR SR A RO HE S8 , A2 A AR DLEAT U, 2002 4F 2 2008 4F, 4 [ BE Al M A= 25 1T 4l i
FUH0.2% , FEMRAR T A A A S, Horb 78 356 AT rhy | BEifi Az 25 FH b I AR A TE 1A 104 4,
IR M MM LR R R TG N PR AL T R AR AR A M R T 10% 5 3R R AT 251 A,
T B[ SRR AR R 50%

R4 ETAME—SEAS(EELIMAE(TEHEER))HRE
Table 4 Comparison between Unified classification system of ecological land and National Land Classification ( applicable during the transition )
(& L1528 (33 J% WI1E)5E ) ) National Land Classification (applicable during the transition)

A

Ecological land — 2% First class 942k Second class
4% Code #FK Name 4ifi% Code £ Name
12 Wetland 11 bz 111 K H
15 HoAth e 1 154 YK
155 FREH K
156 A H 7K
20 JiE B B S, T b 205 EhH
27 IR FI it FH b 271 TR K 1
31 ARFH] L 313 TR
32 oA+t 321 K T
322 WA /K
323 e
324 Wi
FRAR(H) Forest 13 b 131 EERIN]
132 TEAM
136 HI IR
il Grassland 14 i 141 KR
143 AN THH
HoAth2E 25 431 Other ecological land 31 FHIFH 1 Hb 311 FELHY
312 EANTE:
314 i
315 b
316 B AR
317 HALARAN ] L3t
32 Hofth A3t 325 VKN Bk AT

SR EF AR ST AR S MR 2 A 25 s (A gl BE B o, S LR IR 2 A AR ISR AR TG sh i &
BRI, Ho RGBT R AL B2 A B A 1A 5 J5 2R Iy bR sk DR BT R U . T 1L i
A RT3y, AL T R, 7R R M S A T AN SESr I 2k i RS 3T
e G S R R e SR SRRV WS ot RO SRR | W il AR IS 2 NN Y L AR 3/1E S P s N N s 8
SRIX e DX Ji i B A 2 T A o 2 4 B 3 T O I A e e | b S A A AR G AR A A A R A R
AE, TI R AESHEGRIE, g, M A IERAL B S B ARAY R A 5A SRR ASSRARR
VISR P N ZEH L A A 00 A A BRI R A 2525 (1] | B S B 5 At 2 MR 60 A A T T e 14 e 08T, 4 2
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Fig.1 Spatial distribution and change of fundamental ecological land
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R5 2002—2008 FAEFAMERELERL
Table 5 Ecological land change from 2002 to 2008

H ML Ecological land (2002)/(10% km?)

b e
o fEhk () = othmilﬂfl st it

Wetland Forest Grassland land Total Fundz.imental

ecological land
£ 687.9 2018.2 2613.8 2353.1 7672.7 5319.7
deae 1.0 5.6 0.0 1.8 8.5 6.6
FNE 4.1 0.2 0.0 0.6 4.9 4.3
L 12.5 32.1 7.9 36.1 88.5 52.5
1L7g 3.9 31.3 6.5 45.6 87.3 41.7
AEn 32.8 186.7 647.5 152.7 1019.7 867.0
o 19.6 50.3 3.7 13.9 87.5 73.5
RN 17.8 84.3 10.2 9.8 122.1 112.3
BT 54.6 214.0 22.8 23.7 315.1 291.4
Lifg 5.3 0.1 0.0 0.0 5.5 5.4
Hwi 61.4 2.9 0.1 1.4 65.7 64.4
Wit 21.9 48.1 0.0 4.5 74.5 70.0
L 44.9 29.7 0.4 3.3 78.3 75.1
e 14.7 68.0 0.0 6.7 89.5 82.7
bW 31.5 84.4 0.1 8.5 124.5 115.9
lITE:R 18.2 11.1 0.5 10.1 39.9 29.7
] 18.5 25.0 0.1 15.9 59.5 43.6
L 45.8 68.9 0.5 15.7 130.9 115.2
e 41.1 103.3 1.0 11.1 156.5 145.5
IR 34.7 73.7 0.3 7.3 115.9 108.7
S 28.9 94.9 7.5 45.5 176.8 131.3
l535] 6.3 13.1 0.2 2.5 22.1 19.7
GilN 10.1 27.6 2.4 5.9 46.0 40.1
po| 31.5 177.7 136.7 37.4 383.3 345.9
il 10.3 64.5 16.5 16.7 108.0 91.3
=H 19.7 198.4 7.9 54.9 280.9 225.9
g 31.7 116.2 644.3 394.2 1186.3 792.2
S 5.7 90.0 32.1 10.2 138.1 127.9
HM 4.3 40.9 125.8 153.3 324.3 171.0
Hi 28.8 21.7 402.6 250.0 703.0 453.1
TH 2.0 1.9 24.1 7.2 35.1 27.9
B 24.3 51.6 512.1 1006.6 1594.5 587.9

=25 FHHL Ecological land (2008)/(10° km?)
erf e
\iﬁﬂﬁ ﬁ%( ﬂt) ﬁﬂﬂ Othﬁﬁiiiical éﬁ— ijsﬁﬁﬂﬁ

Wetland Forest Grassland land Total Fundz.lmental

ecological land
B 678.5 2034.2 2595.3 2331.2 7639.5 5308.0
dtnt 0.9 5.7 0.0 1.7 8.3 6.5
K 3.9 0.2 0.0 0.3 4.5 4.1
L 11.7 32.9 7.7 34.1 86.5 52.3
1L Vg 3.8 31.5 6.5 43.9 85.6 41.8
M5 32.2 190.6 639.6 149.8 1012.2 862.4
T 19.1 50.0 3.5 13.5 86.1 72.6
TR 17.9 84.3 10.2 9.7 122.0 112.4
I 55.9 214.5 21.9 22.7 315.1 292.4
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A Z5 I Ecological land (2008)/(10% km?)
o B gl
i () Hihy Othﬁf“lifl it il

Wetland Forest Grassland Jand Total Fundémemal

ecological land
i 4.5 0.3 0.0 0.0 4.7 4.7
DN 58.5 2.9 0.0 1.8 63.3 61.5
Wil 21.2 52.4 0.0 2.7 76.4 73.6
TR 44.1 30.3 0.3 3.1 77.9 74.7
Einyea 14.4 67.9 0.0 6.4 88.7 82.3
AN 31.0 84.3 0.1 8.1 123.4 115.3
AR 18.1 11.1 0.3 9.1 38.6 29.5
] 18.0 25.3 0.1 15.1 58.5 43.4
i 45.7 68.9 0.4 14.9 129.9 115.0
1) 40.8 103.3 1.0 10.5 155.7 145.1
IHR 33.5 76.0 0.3 6.9 116.7 109.7
i 28.9 95.1 7.1 44.8 175.9 131.1
b 6.3 13.0 0.2 2.3 21.7 19.5
HEK 10.1 28.1 2.3 5.3 45.9 40.6
i 30.9 178.5 136.4 37.0 382.7 345.7
| 10.5 64.5 15.9 16.5 107.4 90.9
pay] 19.5 198.2 7.8 53.1 278.7 225.5
[ 31.7 116.2 644.0 394.1 1186.0 791.9
Bevs 5.8 90.3 30.5 9.9 136.6 126.7
Hl 43 41.3 125.1 152.6 323.2 170.7
HilF 28.7 21.7 401.8 249.2 701.5 452.3
TH 2.0 2.3 22.6 7.3 34.1 26.9
s 24.6 52.6 509.7 1004.8 1591.7 586.9

H: &S b Ecological land (2002—2008) /%
o e m
i () ik Of“j’f:l ait pihrini

Wetland Forest Grassland Jand Total Fundamental

ecological land
e -1.4 0.8 -0.7 -0.9 -0.4 -0.2
dtnt -13.3 1.2 0 -3.7 -1.6 -1.0
K -4.8 0.0 0 -44.4 -8.2 -4.6
L -6.4 2.5 -2.5 -5.4 -2.3 -0.4
Iy -3.4 0.6 0.0 -3.8 -1.9 0.2
A -1.8 2.1 -1.2 -1.9 -0.7 -0.5
i -2.4 -0.5 -5.5 -3.3 -1.6 -1.3
T 0.4 0.0 0.0 -1.4 -0.1 0.1
I 2.4 0.2 -3.8 -4.2 0.0 0.3
iy -16.3 300.0 0 0.0 0.0 0.0
1L -4.7 0.0 -100.0 28.6 -3.8 -4.6
WL -3.3 9.0 0 -38.8 2.6 5.1
L -1.8 2.0 -33.3 -4.1 -0.6 -0.4
finya -2.3 -0.2 0 -5.0 -0.9 -0.6
AN -1.5 -0.2 0.0 -5.5 -0.9 -0.5
7R -0.4 0.0 -28.6 -10.5 -3.2 -0.7
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HZSFHL Ecological land (2002—2008) /%
o B gl
s #ebk (1) i o i A

Wetland Forest Grassland Jand Total Fundémemal

ecological land
R -2.5 1.1 0.0 -5.0 -1.7 -0.5
B[ -0.1 0.0 -25.0 -5.1 -0.8 -0.2
fiilE] -0.8 0.0 0.0 -4.8 -0.6 -0.2
IR -3.6 3.1 0.0 -4.6 0.7 0.9
] -0.2 0.3 -5.3 -1.6 -0.5 -0.2
] 0.0 -1.0 0.0 -10.5 -1.8 -0.7
R 0.7 1.9 -2.8 -10.1 -0.1 1.3
Pl -1.9 0.4 -0.2 -1.1 -0.2 -0.1
S 1.3 -0.1 -3.2 -0.8 -0.6 -0.5
= 0.0 0.0 0.0 0.0 0.0 0.0
[l 0.0 0.0 -0.1 0.0 0.0 0.0
S| 1.2 0.4 -5.0 -2.6 -1.1 -0.9
H 0.0 1.0 -0.6 -0.4 -0.3 -0.2
Hi -0.2 0.3 -0.2 -0.3 -0.2 -0.2
TH 0.0 21.4 -6.1 0.9 -2.8 -3.8
et 1.4 1.9 -0.5 -0.2 -0.2 -0.2

(2) MER RGNS EARDRE R SLml , AR A A 2SR R A0 M | AR AR | B b R A A= 25 0 4 A4~ — 21
I 19 AT i W FRAR SRR O S A M AR S F i , REAE MR HE 0 B A A LS R I RE XS 32
AR RGEMFRE M S ) BT RS R R 2 S AR 1R, X 2 1 ) 2 X0 [ AR AE S S i 5
BTV 5 oA AR 2 A U R A A A, B B AR S RGN 55 2 A 8T RRIR 1L 1 - #tb 1 AR 548
AR T, FELUChIERE TR R A S R GRS EEE AN, MRS 32T Bl ) H AR A [ AR A R
AR

(3)2008 4F-F& [ A 25 T M S i 7.64x 10%km? , 24 o5 Fifi 3 (] + IETRRY 80% , Hrb Bl AR S T b 298 5.31 %
10°km?; [ 2002 4F- 2 2008 4, 38 [ A= A F Hb I BRI AR T B SA AR08 24 0.55% 10 km? | 4 [ SERPEAE 2
FHHL A 0.2% , Hor 78 356 AT b, SEAl P AR 25 P b AR IR 0 1E 194 104 A B0 T 251
A AR FAE AR TR b IX A S RN A BEAh , SR 24 25 FH b 2 RN 35 Bl 24 265 e i R T
Z3 (] E R ARG VUL R 5N MR A R EE W) G AR AR R b A3 b DX il 1
A= 72S F M+ 25 B T 0.4, BT M RIZU A N ZRTF & s 6 STk, 15 3 0 B e T 24 b 5 SR A S IR AR
IMESS 1

BARASCE T R — RS MR G, IR LR L PR T A S HU 25 4% R e (B % R B A 25
FH Hb S K s} 25 A% oy 28 Ak B TR [R] - b o 2Rk R AT B A 4, LS R e M S 45 T SR i 1
W — 2 e B LR X o i S 6
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