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Abstract: Recent studies of land use around the world have been shifting from the spatial and temporal dynamics of land
use patterns to functional changes in land use and assessments of the sustainability of such changes. The purpose is to
identify and measure the products, goods, and services provided by multiple land uses, and the associated environmental
and socioeconomic effects. Land-use functions (LUFs) are the goods and services provided by a land use, and summarize
a region’s most relevant economic, environmental, and social issues. The LUF framework integrates changes in a large set
of indicators to assess the impact of policies on sustainability at various levels of spatial aggregation. It is therefore a good
method to trace interrelations between land use changes and functional changes. Here, we identify 10 relevant LUFs for
China in accordance with three dimensions-economic, environmental and social dimensions of sustainable development,
investigate methods for their assessment, and analyze spatial and temporal changes in the functions for 31 provinces and
municipalities from 1985 to 2005. The LUFs include social functions ( the provision of work, human health, and living

conditions) ; economic functions ( cover land based production, artificial land-based production, and transportation) ; and
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environmental functions ( the provision and maintenance of resources, pollutant reception, maintenance of ecological
processes , and conservation of rural landscapes). Significant spatial and temporal variations were observed. Of the 10 LUF's
we identified, the provision of work increased and decreased in different periods, whereas maintenance of ecosystem
processes remained stable, but in a critical condition. Other LUFs improved, including human health, transportation,
living conditions, land-based production, artificial land-based production, provision and maintenance of resources,
pollutant reception, and landscape and cultural services. In general, the overall LUF of China has improved from 1985 to
2005, and coefficient of variation of LUFs among the Chinese provinces has decreased from 0. 63 to 0.27, suggesting that
the regional disparity of LUFs has decreased, except for the functions related to the provision of work and the conservation
of rural landscapes. Maintenance of ecological processes remained stable over time, but the rest of the LUFs tended to
exhibit improvement patterns from 1985 to 2005. Of the 10 LUFs that we studied, the pollutant reception function was
weakest, suggesting that there is high potential to improve this LUF by enhancing environmental conservation measures, and
that this improvement is necessary. Rural landscape conservation improved due mainly to the implementation of programs to
convert agriculture on sloping land to less damaging uses throughout the country, leading to the conversion of vast areas of
arable land into forest and grassland. The main factors leading to such differences are variations in natural resources and
socioeconomic development; land use policy plays an especially important role. For instance, land-based production and
artificial land-based production have increased slowly in the northwestern part of the country, where economic development
level is relatively low, whereas the human health function is improving in regions with a relatively low population density
and a high per capita grain and livestock production. There is great potential to improve LUFs both nationally and in
specific regions. Supporting scientific management of land resources will require a systematic land use policy targeted at

LUFs and specific to each region, and the consequences of LUF changes must also be considered.

Key Words: spatial land use; multi-functional land use; ecosystem services; scaling; China
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TESRA 30484 5%, X SR X R [R] e s RUBE + i) FEAS R T B AL A i R T B &M IAR, 3
fif 3 2 IhREME B T AL . R, RE LS ThBEERT STl S e T REMERF ST A4
BIFFTE KR T A AR R, ST RER AR I S 3R R R A KO B R i ™ AR R E %
THREMTHEZE ML o S AETE [ B A B RS MR AR B P R ——4BR - 30 3-Ri ( GLP) ERIE F B IR AR
T R AR AR A 25 R G IR 45 D AR AL AL B B Bh M, SR T AR PR B I N A S A B, o
T REHERF 5T BEE T EISHA

SRS, BRTVEON 24X T b 2T REHE M RAUE X B 2 D etk b 3 L8 5 T, a2 TR ExT +
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1 #MRFAE
1.1 @57 LUFs P B EFR IR A R

FEATES3HT LUFs U BE T8 4R BRI, ARIB R 200 s B R AR R 038 o W e B %
AIE - b F I E D RE M SCERPESR AT , H BRI A R . FEFR W SCERBORE , 25 6 T AR, LARE IR EE 1 7]
FAFHESFEIERE I, FERE T 28 MEARIFR IR E L 2 ThREFI B3R A& REFRN (F 1) .

&1 IHFATHEE-IERER SR

Table 1 Land use functions-indicator selection and description

5 No. 547 Indicators 5 No. J5#4% Indicators

43545 Social indicators 2553545 (£2) Economic indicators ( continued )

1 UNEL. ) AONS 5D 15 NI 4 T B hm

2 Al Molk A 5/ % 16 NB KR/ m

3 BB IR R TR 17 SAp BRGNS R/ (¢/hm)

4 LTS/ % 18 B PR AR 25 6 TR/ (kg/hm®)

5 WL (WA O B/ % ) 19 A2 % B/ (km/km? )

6 REARE/ % 20 K s S EKILE %

7 BRI 43 [T B/ m® 21 KBRS LENILE %
23%+5%5 Economic indicators I EFEFR Environmental indicators

8 A GDP/JC 22 BB ER/ %

9 4l GDP H 4/ % 23 K LMK R B %

10 =Rt/ (kg/hm?) 24 B ARG X S [ - R el %
11 AR P (UG T SRR TE R ) 25 COD HER Y (¢ (km? + a))

12 AT NI TN LT 2R/ o6 26 SO, HERCTEARERRE/ (+/ (km? -+ a) )

13 NEIE O™ i A B kg 27 CO, HEMUE T (NIIBEUE 2T, / (gha/ (A3 +a)))
14 Akt B hm? 28 T B HEGE AR R/ %

1.2 RGeS LA S REZ A1 5E 2R

$8¥55 LUFs —[RRIAZHEENE(nin) KR — R, EIRAIEHR 5 LUFs KRN, BTG P15
FAKRHE: (1) 8ARRLI% S D BEE E R AR R R 5 (2) TR B8 KR AT #542 R RE A B EH
(3) FoHRRL LT 5 PR R FR I 3 MR EE ; (4) bR IB I B PO E T . ARTEDCLL BN, BRAR S AR IR A ST
FEPRG D RERIR M A 1, K 3 3 I 22 Dh R RI 700 10 T(K 2) o
1.3 setnxt KT Rk R E B (E W) FE R

KA 0.1.2 =AMEGRAESRIR XA 552 5 R B, 70 B #on A —RE R N AV B 2R
AW TR 3 DI AHE B R T8 AR B B HE LA D BT H) IX 3 1985 4F 1 2005 45 4~ i B 15 82 6 JR 19
BB GRS RIS PR BT AR E AR (W) o
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*2 HEITHFASHENRE
Table 2 The ten land use functions defined for China

14 Thfig Social function 2352 fiE Economic function ¥4 fE Environmental function

B3 Rr (LUFL) A 7 A PR T RE (LUF4) BHRAERF 545 (LUFT )

&R (LUF2) AT AL L34 7= B BB (LUFS) WARTS i (LUFS)

JE g (LUF3) 3258 (LUF6) LN FWLRT (LUFI)
AR YER (LUF10)

KU S 3R 4.

*3 HBEENIREAHEZRESETH AL
Table 3 Criteria for setting up the weights of LUF indicators for regional sustainable development

547 Indicators W=2 W=1 W=0
Al Mol A S Rural employees /% =60 (5,60) <5
IR B IC 5 IV # Registered urban unemployment rate /% =5 (2,5) <2
At BM IR RE(TEES) Rural Engel coefficient ( dimensionless) =55 <55

A A 42 Food self-sufficiency rate /% - [0,100] -
IRAH AL T FH Green area per urban resident/m?* U=55 10< U<55 U<10
A %% Population density /( A/km?) =300 <300 -
3T AL (BRAE A O L)) Urbanization rate (rate of urban population/% ) =55 (10,55) <10
¥ GDP/ 5 GDP per capita/RMB >14000 <14000 -
4\l GDP 5] Percentage of agricultural GDP to the local total /% =35 (5,35) <5
A7 & Grains (equivalent) output/ (kg/hm?) =8000 (1000,8000) <1000

by (R e SE R, BB 4) Land productivity (achievement rate of

=0. .2,0. <0.2
crop climate productive potential, dimensionless) =0.5 (0.2,0-5) <0
At A58 4 2 #R/J0 Per agricultural labor productivity/ RMB =15000 < 15000 -
BA (7 3k Hb AR AR F 5 Chemical fertilizer applied per unit arable area/ (t/hm?) =0.45 (0.07,0.45) <0.07
o 2
iﬁﬁ%ﬁﬂlﬂ?%ﬁﬁﬂi/ ( kg{hm ) ' =3 (0.45,3) <0.45
Pesticide and herbicide applied per unit arable area
AIHEHETE F Arable area per capita /hm? =0.19 <0.19 -
AIYEEHE A FH Grassland area per capita/hm? =0.67 <0.67 -
A& ™ 57 & Per capita share of livestock products ( equivalent meat) =36 <36 -
A2 58 W % B Transportation density /(km/km? ) =0.35 <0.35 -
BB A B Y W T % o
. = <10 -

Percentage of passenger turnover volume to the national total
s RS2 EK L E %

. =10 <10 -
Percentage of cargo turnover volume to the national total
A7k ¥ Y5 8 Water resource per capita/m> =7500 <7500 -
TV E/KHEBGE R Z Discharge standard-meeting rate of industrial wastewaters/% - [0,100] -
COD HEJ T 3% BF Emission intensity of COD per unit area /(t/(km?+a)) =4.4 (0.22,4.4) <0.22
CO, HEHUE S ( A BEYR /235 ) Emission intensity of CO, per capita ( fossil energy ~4.0 (0.20,4) <0.20

footprint per capita/(gha/( A3 +a)))
SO, HEfXHiFHIR B Emission intensity of SO, per unit area/(t/(km? - a)) =36 (1.8,36) <1.8
H ARG XA 5 [ L AR B Ll %

K=5 2<K<5 K<2
Percentage of nature reserve area to the local total area < <
FRARTE 35 28 Forest coverage /% =25 <25 -
7K L35 i AR LA Percentage of soil erosion area to the local total land area /% =35 <35 -

# U=IREAKRF/ %o 5 = = KIRADEE JKERRERILH] RS 3 BT EZH

1.4 e KR (B KIS R ) 3 SR -Zh BB &R & AR
R 4 RAECFVEIT 0 ZERE_EIE S 1985 45w 3R 045 1) W] 5 42 K R SR n B B MR IE A 45 2R, R 1
T—F BRI AT RS R BBV N B AR R Wo BRIER 4 P BRI 4 RAE IR B IX, LAUERA ANl R iR
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BUTHE, 2T KEISIAER W 5 LR FER- D RE5C R IE AR5 2 K Lt R R n- T BEC R L IR I
(ST) .

r LUF1 LUF1 LUF37 T ow T
I, 2 0 0 I 1
I, 1 0 0 I, 0
HE &R 6T=| L 0 -1 0 \RFISNEEEW=|L 1 TR X RO R AT 452 X
I, O 2 0 I, 1
I 0 1 0 I, 2
LIy, O 0 1] L1, 2 i
I - A PR AR - RER &R L FSERE ST, B .
r LUF1 LUF1 LUF37 [ LUF1 LUF1 LUF37
I, 2x1 O0Ox1 Oxl1 I 2 0 0
I, 1x1 0x0 0x0 I, 0 0 0
sT=|1, Ox1 -1x1 Ox1|=|L 0 -1 0
I, O0x1 2x1 Oxl1 1, 0 2 0
I, 0x2 1x2 1x2 I 0 2 2
|l 0x2 O0x2 1x2] [I; O 0 2

F4 HEBFIEAAUHEREREFEEEITMHER(1985 4£)
Table 4 Weights of LUF indicators to sustainable regional development by province of China (1985)

815 Indicators ®oOo® B OO%F % O 0F BoOoow F W o W #
A\ Mol A 52 Rural employees/ % 1 1 2 1 1 1 1 1 1 1 1 2 2 2
BT/ % o 1 o o 1 1 o 1 0o 1 1 1 1 1
Registered urban unemployment rate
P B IR RE(TREA)
Rural Engel coefficient ( dimensionless) ! ! ! ! 2 ! ! ! ! ! ! 2 2 2
P
RE AL Eg/%.’ 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Food self-sufficiency rate
z 2

SHNIY BB m . 2 2 1 1 1 1 1 1 2 1 1 1 1 1
Green area per urban resident

; 2
A\ R/ (person/kan®) 2 2 1 1 1 1 1 1 2 2 2 2 1 1

Population density
WA R T B, %)

Urbanization rate (rate of urban 2 2 1 1 1 1 1 1 2 1 1 1 1 1
population)
N34 GDP/ i GDP per capita’RMB 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4l GDP L4l %
Percentage of agricultural GDP to the local 1 1 1 1 1 1 1 1 1 1 1 2 2 2
total

= 2
MR/ (kg/hm’) 1 1 1 1 1 1 1 1 1 1 2 1 1 1
Grains (equivalent) output
A ) (AR ¥ S B, T
BH)
Land productivity (achievement rate of 1 1 1 2 1 1 1 1 1 1 1 1 1 1

crop climate productive potential,
dimensionless )
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gk
541 Indicators X o® O ®H OF % I 0 B oM H W &k M %

A NI 338 A7 3/ 70
Per agricultural labor productivity

Q7R AL AR 6 P8/ (+/hm? )
Chemical fertilizer applied per 1 1 1 1 1 1 1 1 1 1 1 1 1 1
unit arable area

BT 2 R (kg/hm?)
Pesticide and herbicide applied per unit 2 2 2 1 1 2 1 1 2 2 2 2 2 2
arable area

AR hm®

Arable area per capita

A IR hm®

Grassland area per capita

N & B i A R kg
Per capita share of livestock products 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(equivalent meat)

=3 %7 5 2
SC3H P B/ (fan/ k) 2 2 1 1 1 1 1 1 2 2 2 1 1 1
Transportation density

KRR SR LE %
Percentage of passenger turnover volume to 1 2 1 1 1 1 1 1 2 1 1 1 1 1
the national total

s G2 ER L E %
Percentage of cargo turnover volume to the 1 1 1 1 1 1 1 1 1 1 1 1 1 1
national total

ABK YR/ m®

Water resource per capita

Tolb BEKHEBA AR %
Discharge standard-meeting rate 1 1 1 1 1 1 1 1 1 1 1 1 1 1
of industrial wastewaters

COD HERL IR IE/ (+/ (km? + 2) ) 2 2 1 1 o 1 1 1 2 2 2 1 1 1

Emission intensity of COD per unit area

CO, HeRE Iy (NIRRT,
/gha/ (N3 +a))

Emission intensity of CO, per capita

(fossil energy footprint per capita)

SO, HEk AR BRE/ (v (km? « a))
Emission intensity of SO, per unit area

HARR Y X AR G B L AR L il %

Percentage of nature reserve area to the 1 1 1 1 1 1 1 1 1 1 1 2 1 1
local total area

FRAKTE 35 % Forest coverage/ % 1 1 1 1 1 1 1 1 1 1 2 1 2 2

K LR mR ) %
Percentage of soil erosion area to the local 1 0 1 2 1 1 1 1 0 1 1 1 1 1
total land area

1.5 HhRESEAR B E AR n vt AL 2

TEPR ARG DRI BN BT RS A RS T , B 1Er R R B & B E . BRFTEIRLAT 3 /SN
FIALSEI 756 2 S5 AR B{EL: (1) /AT BB 72 AR A9 7R L B (L ( B 46 A4 50 17,18 .23 .25 .26 .27, B2 K 1)
(2) RERBLARETFE R LARG & (DL HIEIRS 5 :6.14.,15.16.22) 5 (3) RriE B AT LUBKR KK & B An
(1.2,3.4.5.7.8.9.10,11.,12.13,19.20.21.24 28) , LUFs PEI8HREEA BB H7 5 LRI Z 4, K IE
TR IR Z B, O T B R B4 KR R SRR B T HE, R B AR A TR AL B o AR SE AR 0
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TEPEASE S 4R FR BB M7 DX 8] R 5 BE , AR ST B ARV R 3 4. (1) 396 1) © HL 437 B BEAH XS S K I H8 R
(1) SREEIC R AL GDP LU (% ) (B8 b AL HE it 2 e B Bl R 25 P 5 (2) 20 A 35 BE AR X
BORKHER () < B3k 55 (3) IE 10 B4 5 BEARN A REEHR (1) « W3k 6,

XTI IR R A Bt A TR e (A B, 58 07 86 0 B R (1) L (2) s b T4 AL 1645, &5
KA BIESAMEMIERR(3) o TEABIIEH , S fr AL AE B B384 (B F - AR X R0 ) KD, (LA
(1,51, A3 VRS SR MR 737K 0 o

1 (R <R™)
act _ !hd
R/i= 3+2 Xm (R?)WsR?CtSR?PP) (1)
5 (R <R™)
1 (R;mt SREOW)
act _ R'»hd
R =342 % gy (R7SRESRT) (2)
5 (R =R™)

(1) 2) o, R FREATEME, Tz i HIERH S, R IR SEFME, R™ \R™ 5 R™MK K R FAE IR 1
TR AT SR AT 3SR I 57 BIE e A AT RF SRR ML

R?ct _TL;nm
, Lj+7mx — (Lj=1,2,3,4)
R’; TL™ - TI; (3)
5 (Lj=5)

R (3) o, TL™ 5 TL™ A3 RIFRAF— 18P I05E j it b T BIE, HABRR(1) L (2) .

x5 EEBEANRANERNSR
Table 5 LUFs indicators with relatively large threshold ranges

COD HE i i B i CO, HEBUE S SO, He s v AR B K E R R A

S8 Group 25443t Popu}l:t?o?fnsity Emission intensity Emission intensity Emission intensity Percentage of
L Range /) of COZD of CO, of SO, soil erosion area
/(t/(km*-a)) /(gha/( N¥ -a)) /(t/(km?+a)) /%
5 =1200 =3.80 =3.0 =14.4 =40
4 [4,5) [600,1200) [1.32,3.80) [1.2,3.0) [7.2,14.4) [20,40)
3 [3,4) [300,600) [0.44,1.32) [0.4,1.2) [3.6,7.2) [10,20)
2 [2,3) [100,300) [0.33,0.44) [0.3,0.4) [2.7,3.6) [5,10)
1 [1,2) [0,100) [0,0.33) [0,0.3) [0,2.7) [0,5)

1.6 A HZSREMELCE G N T ik

LA FATIRER (F) B8& L 510 - F >0, 37 L R P300S RE & BRI A, (LR , 327 T BEAR B
K3 F <0, 37 Lt FASE T RE YO 58 BE A , HEBT B O, RN IZ I e g A\ S8 5 3 1 Y 0 7 BE Bt e 5
F =0, 3875 30 I Sh BEREAS A0 F AR B PR S

A A D REAFAE S b A SR KB AR /IMEL 72 B X X 338 - 3t R RS 000 0 BE B A (2 2 4R A 9 A
AMET IR B B AT HRFEE R RY =5 T U7 X DX 35k - 3t ) RS 200 D B EL AT 410 £ R RO S 4 R (LI IR Bl e /B R =
1 D3 7 T 122 00 2 R B B o R S 2 Wk B de /ML 51 b T BT 28 B XY ST 4R R

O X BRI PR TR SHAT 1 I RERE 0 (9 /NG A 14, A8 B WA & A 07 18] G2 I8 TEAN B R BRI IE S B 532
R s 0T HE— AR, AR AR , % M P Q00 2 RE AR A K, MRS R A AR AT s [ 2, R BB = , 3 ks JH B 0 2
RS MR BRI bR o 1 16
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LUF1 \LUF2 \LUF3 WS RAEMK A 10,19 .20, &/IMEDHIA 2, - 1.4,

F6 (HEEEAMNAKEERGHE
Table 6 LUFs indicators with relatively small threshold ranges

RATRLEEE LR TR R B E AR BT R

Efs2 Upper limit of the Threshold value of Lower limit of the

Indicators least sustainable sustainability most sustainable
(R*") (R™) (R™?)

A\ Mol A 53 Rural employees/ % 5 40 75

IR BIE SV #R Registered urban unemployment rate/% * 7.0 4.5 2.0

At B IR R B (JCE4Y) Rural Engel coefficient (dimensionless) 0.65 0.40 0.15

A A 42 Food self-sufficiency rate/% 15 55 95

IRAH NI G HLTE FH Green area per urban resident/m? 5 25 45

WA (A T HL ) 10 50 90

Urbanization rate (rate of urban population, /% )

A4 GDP GDP per capita/JG 2000 20000 38000

4\l GDP 5] Percentage of agricultural GDP to the local total/% * 30 20 10

A7 & Grains (equivalent) output/(kg/hm?) 1000 5500 10000

A 7Ry (AR A Ty SE R, BB 49) Land productivity

.1 . .
(achievement rate of crop climate productive potential, dimensionless) 0-10 0-30 0.50
At A58 4 F2 K Per agricultural labor productivity/JG 1000 10500 20000
o = 2 *
i&%ﬂﬁ%@ﬁﬁﬂz{ (V/hm®) * 0.425 0.225 0.025
Chemical fertilizer applied per unit arable area
BT A2 PR/ (kg/hm? ) 2.8 1.5 0.2
Pesticide and herbicide applied per unit arable area ’ ’ ’
AIJHEHLTE FR Arable area per capita/hm? 0.01 0.09 0.17
AIEHE T FH Grassland area per capita/hm? 0.03 0.33 0.63
NIEHO™ 5 B kg
. - 2 11 20
Per capita share of livestock products
A2 58 W % B Transportation density/ (km/km? ) 0.15 0.30 0.45
Ria a2 E L E/ %
. 1.0 4.5 8.0
Percentage of passenger turnover volume to the national total
Rz 54 E K L HE Percentage of cargo turmover volume to the
. 1.0 4.5 8.0
national total/%
A7k ¥ Y52 Water resource per capita/m’ 100 2300 4500
TALBKHERGE bR % 30 65 100
Discharge standard-meeting rate of industrial wastewaters
B ALY X 5 [ - T AR L B %
2 12 22
Percentage of nature reserve area to the local total area
FRARTE 35 2 Forest coverage/% 5 20 35

* R

B FEAe s o P REBEIE S RS B (TR L A FH DD BESE B3R ) 6 Il 38 55— Iof 39 IX 3o - i 1
FIDRERYSEBUARRE , 55 T — s i DX 3ok o A P 2RI S RE A SE BB S B IR RIE M HL AR B KRB 1o 5
BRFEW A R e, SR A L A D RE R A LR B (y) 538 K B (8) BI85 4051 S B = 3t 1 A 2 R i A
XA BE RN XA . Horp, R FIEREA EL R B (y) A B (B) 735156 T ¢ + 1 I3 X 3R £ b )
FFIRNEE(F, ) 5 ¢ NHHZIIEE(F,) M AR ZEE . P, DX 4 3t R 2 B8 B 28 A6 7T B8 H: B R 1k
o GBS AERPAE ( RYRSERy CBEAERr R ELERS) BRI R GRSEA A GBI H) SR (S B
EER)S 289 FHE DL
2 £R5iE
2.1 A F SRR X 2

Hh ] b S D RE A B X a2 S (1 1) R B - 1985—2005 431 ] , - 3t 1l B 2 RE F) IX sk 22 57
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B R M, 4548 0% 18] - b ) i 24 2 BB 1 78 5 R B . 985 —om 20054
0.63 TREZ 0.27, BFFRHKHR 1985—2005 4E 444 1y - wim, K e
O T A L2 (y,) 5 B R BE -3 FI A% L% T
(y) BIXTELE R, ¥ T 44 BRIV A B.C.D PUKIX ‘: ap g
H(E2): B RN v Vi 7
(DAKK <0 Wty EERM—%; w8 .&g\\{“{",}!"z" e
(2)BEK  y/y<0.9 G, KIFEHIL & 50 "R“.§~§\\\‘V///@é‘ BT
eI R EST S TR IS PSS =
Ko By WLCRAHHERE = =/ KA, FE ), ’ -
RO FMES6 4T B EREAOBE (S 5 -
T B A OBEMET 50 A) AT F & i ve 54 ,
0y A H % 4 B KBy WK R B RS
SRR AR E A B4 0 A dE I 5 W w0
(3)CKIX:0.95sy/y<1.9 W&
(4)D KK :y,/y>1.9 AN, LFEHER“UFE” B 1 19852005 i [E & &1 LR F AT AT
(L7 BRVE TP 7). R (ZE5.JAES) JWdb.  Fig- 1 Dynamics of total land use functions by province in China
AR ZERE 9 MEX in 19852008
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Fig. 2 Increase rate of total land use functions by province in China in 1985—2005

1985 4F 33 PY2K K AK YR S 1 ] A BB A0 6 (B IX. AR X 1 1 X AR R X AR X . 7E & B2+, B,
By WX FRIESHRARANR B, WX i T & RIS 2, LA AT Reig R A 218, 1 D KXk
TR AR AR (B & E KPR 10%—50% ) NBA~ 7T B &R\ T LA HDEE : — ik 7 %EAF
BRI SRE 5308, R T A BT MR M, Al A = R R RAETE A8 T B3RS, k£
AT REEE SIS, DIBE MR TR B . 72— D 8Hh X, bR FH I RE A48 5 G 2 Rk I B R AR,
4, 1985—2005 F-xpg K LR E R G X I E M L E B 5% 325 3 36% , 1L 75 5PV B 40% &/
3] 60%

1985 4¢ + 1 F| F B D RESC LR AR R R ECH 0. 58, A [H LA BT RE A X 2z R R B IH B F
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XAt & RTF SHSE A SRRESI 225 B0 1985 48 D 2K X 3 H| F S D BE A LR AL 0. 05—0. 11, F T
2005 47, 4y (B R D RS B AR R R BT R R 0. 21, 3R FHTH REVE 58] T R #E . 2005 42, o [F +- 3 F
I BESE B AR MO MIRAE X 48 v /AR ZE VS R, (DR R 20 A 7E 0. 25—0. 35 [a], T HLAt X I8k B D RE SE B 4 3 22
GrA7E 0.40—0.45 [8] . 2005 4, R LA AN EM L AR E2EZE, X8 0.52, X FEEZH ALY
GDP Rl A7 & Xk AhAZ e BE 0 1 Tl B K AR HET R B2 R i 2545 BTk 2005 4F, KT A3 GDP 2y
3.57 J00 AR T EHEAEALE, R RS 3 AL, BEEPFRIKFH 2.5 M Rl A¥F7sh =% 1.37 17,
R TR, B2 EA 1AL, R ETPHATH 1.9 5 3SEM BB N 0. 97km/km” , LR T LWL, a4
% 3 O, REEFHKFH 4.4 15 /e AR E2EEE, S2E BB HEER 16% .
2.2 A HZIREM X AR

1985—2005 4+ 4 Dh A (B 3) , Bk SCHRF D A5 R W5 UL R D R I KSR (& iy RUEE) 257
IR, B FRAERF D BERAS (R FF AL, FoAh D RESI I AE X S8 R SR AL B T 1) R JE o

1.5

O 19854
N 20054

@@%@ﬁﬁgﬁk

1.0 -

o
W

LRARHCV
Coefficient of variation
(=)

|
<o
W

|
oy
(=)

|
—_
w

£ = < £ £ K g v

S) S) S) S) S) S) S) % LS

3 3 3 3 3 3 3 = =
et iy IR

Land use functions

B3 sELHAANENREER
Fig. 3 Spatial variations of land use functions in China
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SRIPE TS e DU BB , ML T X LUF2 Rk K TR HITHI 2 o

(3) EEXKE I E (LUF3)  1985—2005 4F, SRR L R I HERE 530 @ M 45 R i 5 58 3, A 54
LUF3 #3 2IR R AR R . ST (0.37) (P (0. 27) JH R (0.31) (H7#E (0. 32) (T H (0.40) \J 74
(0.44) \BRPE(0.44) RIEIT(0.46) (1411 (0.39) \BEH (0.41) 45 10 2 X LUF3 BRI 8K T 42 0. 38
7KK, A2 25 PR G 55 R X 264 4y i SE [R) AR AL, T HAt 48 3 B9 ME7E 0. 6 DAk, bRt (0. 82) (K
(0.77) \ L% (0. 84) (IR (0.71) \J74R(0.69) HiVL(0.67) \{ARG (0. 66) %5 7 A B LA B 0.70, X
PG T EEE

(4) EYE L= DIRE(LUFA) &4 LUFA BB Rl R = i MV Sh B 5 N L. 1
Yy RiX — i3 LUFA R B X, 2005 48, Jbat R, B = KRBT LUFA SRR E 28GR
RRIRME, X3 0.95 KL E;7T75(0.87) )74 (0. 84) AR (0.81) (LR (0.81) (ALTF7(0.71) (4L (0.76) |
#146.(0.72) TR (0. 69) R (0.67) %5 9 A HSLBIRI L 7 T4 E 0.55 M FHKF

(5) NTA A= ShRE(LUFS)  LUFS wlUs T AR E R, HIE LB AR JLPE )79 5t
PURELSE 6 4 XSEBL T i A BIIE RS . T LUF4, 4548 LUFS AR HOAN 5 (18] 4) o 1985—2005 4%,
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Fig. 4 Realization rate of LUF4 and LUF5 by province of China
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(7) IR SHERFIHRE(LUFT)  1985—2005 4E KRy LUFT ¥ Bt s, KA R R R A
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)10 TR, W55 T 3 2 20a [8], IR BT 2 AR LR AR . Forh 4t ST BB A FE Bkl S 35 AR R AR IR 5 J 4%
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WF5RA5 H I EE L5 8 A :1985—2005 4R ], R E L b 2D REMER 10 TTh e , RIA AW E S-S M
R A FE B RR AR SGE B R A it £ A S N T Ak b A 7= SR IRAE A S 4R 5 RIS L RS
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BEFEAN OB AR B AR ERER =M B A RENE R . REEAFFER HSLFFEZR U
B A b A FBOR R R AT AR L i B R E T . Rk B R4 LR FRBUR U0 TR KRR
H5REFENRE, ARV ASHERREMATRT , LA R R IR e LB B R SR .
MRER T AR ERE L, RE LA AL RS ST R IR RN EEABNES, (0 1985—
2005 4E X df2z 5 B AR GE /N o

WHRAGEER) LUFs TEAREZRFEIRA R A S KRB IR — R A, RE e T T 2 EedE;
TREER S A TR S TR R A B F RS R AL ; = R B BT R R FBOR PEAG 5 ok 3
Feoifk, I E R RE K LA FBOR SRS, B2k B R i L LUFs TEASHESE

References::

[ 1] OECD. Multifunctionality: Towards an Analytical Framework. Paris: Organization for Economic Cooperation and Development, 2001.

[ 2] Perez-Soba M, Petit S, Jones L, Bertrand N, Briquel V, Omodei-Zorini L, Contini C, Helming K, Farrington J] H, Mossello M T, Wascher D,
Kienast F, de Groot R. Land use functions-a multifunctionality approach to assess the impact of land use changes on land use sustainability //
Helming K, Pérez-Soba M, Tabbush P eds. Sustainability Impact Assessment of Land Use Changes. Berlin Heidelberg: Springer Verlag, 2008 :
375-404.

[ 3] Helming K, Perez-Soba M, Tabbush P, eds. Sustainability Impact Assessment of land use changes. Berlin Heidelberg: Springer-Verlag, 2008.

[4] ZhenL, CaoSY, Wei YJ, Xie G D, Li F, Yang L. Land use functions: Conceptual framework and application for China. Resources Science,
2009, 31(4) : 544-551.

[5] GLP (Global Land Project). GLP science plan and implementation strategy. IGBP Report No. 53/IDHP Report No. 19. Stockholm: IGBP
Secretariat,, 2005.

[ 6] MelilloJ M, Field C B, Moldan B. Interactions of the Major Biogeochemical Cycles. Washington, D. C. ; Island Press, 2003.

[7] Kates RW, Clark W C, Corell R, Hall M, Jaeger C C, Lowe I, McCarthy J J, Schellnhuber H J, Bolin B, Dickson N M, Faucheux S, Gallopin
G C, Gr bler A, Huntley B, J ger J, Jodha N S, Kasperson R E, Mabogunje A, Matson P, Mooney H, Moore III B, O'Riordan T, Svedin U.
Sustainability science. Science, 2001, 292(5517) : 641-642.

[ 8] NRC ( National Research Council). Our Common Journey: A Transition Toward Sustainability. Washington, D. C.: National Academy
Press, 1999.

[ 9] Daily G C. Nature’s Services: Societal Dependence on Natural Ecosystems. Washington, D. C. : Island Press, 1997.

hitp : //www. ecologica. cn



24 5 WA 5P E A A 2 D RE kSIS K80 6761

[10] MEA ( Millenium Ecosystem Assessment). Ecosystems and Human Wellbeing; A Framework for Assessment. Washington, D. C.: Island
Press, 2003.

[11] Mander U, Wiggering H, Helming K, eds. Multifunctional Land Use: Meeting Future Demands or Landscape Goods and Services. Berlin
Heidelberg: Springer-Verlag, 2007.

[12] De Groot R, Hein L. The concept and valuation of landscape goods and services // Mander U, Wiggering H, Helming K, eds. Multifunctional Land
Use: Meeting Future Demands or Landscape Goods and Services. Berlin Heidelberg: Springer-Verlag, 2007.

[13] Cai Y L. A study on land use/ cover change: the need for a new integrated approach. Geographical Research, 2001, 20(6) ; 645-652.

[14] Bai W Q, Zhao S D. An analysis on driving force system of land use changes. Resources Science, 2001, 23(3) ; 39-41.

[15] Zhang Y M, Zhao S D, Verburg P H. CLUE-S and its application for simulating temporal and spatial change of land use in Naiman Banner. Journal
of Natural Resources, 2003, 18(3) : 310-318.

[16] LiuJY, Liu ML, Zhuang D F, Deng X Z, Zhang Z X. Analysis of recent land use change spatial patterns in China. Science in China, Series D,
2002, 32(13) : 1031-1040.

[17] Zhen L, Xie G D, Yang L, Cheng S K. Characters of landscape patterns and correlation in Jinghe watershed. Acta Ecologica Sinica, 2005, 25
(12) : 3343-3353.

[18] Liu Y S, Chen B M. The study framework of land use/ cover change based on sustainable development in China. Geographical Research, 2002, 21
(3): 324-330.

[19] Chen Q Z, Sumelius J. Review of multifunctional agriculture in China and foreign countries. China Rural Survey, 2007, (3) : 71-80.

[20] Liu W D. A study of multi-functional protection of cultivated land. Scientific and Technological Management of Land and Resources, 2008, 25
(1) . 1-5.

[21] Zhang H. On the multi-functionality of agriculture in the liberalization of trade. Journal of Lanzhou University (Social Sciences) , 2005, 33(3) :
93-98.

[22] Zhang L B. Agriculture multifunctionality and China’s position in trade negotiation. Problem of Agricultural Economy, 2002, (6) : 12-15.

[23] Yuan H, Jiang F, Liu S H, Cai J] M. The multifunction of agricultural land use and its evolvement in Beijing. Journal of Arid Land Resources and
Environment, 2007, 21(10) ; 18-23.

[24] Brunstad R J. Multifunctionality of agriculture: an inquiry into the complementarities between landscape preservation and food security. European
Review of Agricultural Economics, 2005, 32(4) : 469-488.

S EHk:

[4] gk, Wk, e, B, 2255, %A, LR oieRl e  BNSHESR SHERT Y. WIERLE:, 2009, 31(4) : 544-551.

[13] #Eizde. LI/ DB BRI FRPVEG RS, HIRFSY, 2001, 20(6) : 645-652.

(14] #Jar, B4, LRI ARSI RGET. WIRERE, 2001, 23(3) : 39-41.

[15] kKK, ®LiF, Verburg P H. CLUE-S BZ & H. 7 7% & M 4 s ) b 23 3 S B U B2 . B AR R UR 244, 2003, 18(3):
310-318.

[16] xigim, XI5, XDy, XPFEAE, skigtt. o EEH EaA ASfe sz g R 2. T E#LS: D 48, 2002, 32(13) : 1031-1040.

[17] %%, i, B, BRI EaRissr SR HRRIE KA. AR, 2005, 25(12) : 3343-3353.

(18] XIEKE, BRE W], o EW RSt R RS A 1/ BB E. tBHRFSE , 2002, 21(3) : 324-330.

[19] PBiEkE:, Sumelius J. EPSMRALZ I BEMERTSESCIREER. P EIRFMLE, 2007, (3): 71-80.

[20] XITZAR. SHbLIaER PR, BRI, 2008, 25(1): 1-5.

[21] K. 85 A dbEBR PR 2. 2R (HSPHR) , 2005, 33(3) : 93-98.

[22] ki, R Zoiet5SRERSRA Y. RBEFHE, 2002, (6): 12-15.

[23] =25h, %55, XV&A, £ bt bt 2O eRA M. TREEESERE, 2007, 21(10) : 18-23.

hitp : //www. ecologica. cn



2009 £ FEYER BWE SRR E F 710 ZH T
(BT 2010 4 A5 CSTPCD Ui )

e -3

e Wl o ston | Ondes WP o ingaet o
1 EFER 11764 1 EFER 1.812
2 N A 9430 2 TEYETHM 1.771
3 YA RER 4334 3 N AR 1.733
4 FEAbAE Y= R 4171 4 Yt 1.553
5 HERLE 4048 5 ERFLE 1.396
6 T AEE R 3362 6 [iip| sty =i 0.986
e
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 TR A )R 1773 9 YR 0.841
10 BAE2E 1667 10 YR 0.809

* (AEZSEAR) 2009 FEFERZC A 1964 PRSI TIHER H B85 10K 11764 I, £ EHEAE 1; FuH
T 1.812, £ EH RS 14,55 1 ~9 JRIES 9 F AR EE AL AT P ERBBSHAT

HEMEME: fLaie

(SHENGTAI XUEBAO)
(CEAT] 1981 48 3 AEIT)
#30% 248 (2010412 A)

PATHRE: XIRE B &

ACTA ECOLOGICA SINICA
('Semimonthly , Started in 1981)
Vol.30 No.24 2010

E-] 3B (AESEWR) HEES Edited by Editorial board of
Hidik - AU RO E X B 3 18 5 ACTA ECOLOGICA SINICA
IS % : 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China
HiTE : (010) 62941099 Tel: (010)62941099
www. ecologica. cn logi
; www. ecologica. cn
shengtaixuebao@ rcees. ac. cn Shengtaixuebao@ rcees. ac. cn
iy . ac.
i ﬁ ﬁ%ﬁM& Ko Editor-in-chief FENG Zong-Wei
* ; i ﬁiiiﬁ %E Supervised by China Association for Science and Technology
3 :\-'t- P zxh,p Sponsored by Ecological Society of China
T E R B A SIR BT
ik LRI X XU R 18 B Research Center for Eco-environmental Sciences, CAS
HIR B 2 F5 - 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
H R 4+ 4 2 X it Published by Science Press
Hidik b A EBARILE 16 & Add:16 Donghuangchenggen North Street,
MR B 4R A5 . 100717 Beijing 100717, China
ER R AeEACARER R Printed by Beijing Bei Lin Printing House,
£ T4 & &2 K & Beijing 100083 , China m 4
Hihk R EAR LA 16 5 Distributed by Science Press g: N—
BRI RS : 100717 Add ;16 Donghuangchenggen North (=) =
gﬁﬁ 31(910)2142)34563 Street, Beijing 100717 , China L ==o°
-mail ; journ: cspg. net Tel : (010) 64034563 (=] _;
i ,m?. é@%ﬂﬂﬂ]m%\ E(imail :journal @ cspg. net S =8
Bsh&fT HEERERHS BAE Domestic All Local Post Offices in China 2 _8
ik JLEE 399 1544
HR B G « 100042 Foreign China International Book Trading 3 =8
* N
FrEgE 5 Corporation H —
W A CVELEFA 803 S Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 P - —— —
TN T oMo ERMAFELT EWEREKS 82-7 EsEITHS M670 FEHr 70.00 T

CN 11-2031/Q



	1.jpg
	1ml1.pdf
	24a67.pdf
	24a68.pdf
	24a69.pdf
	24a70.pdf
	24a71.pdf
	24a72.pdf
	24a73.pdf
	24a74.pdf
	24a75.pdf
	24a76.pdf
	24a77.pdf
	24a78.pdf
	24a79.pdf
	1fd1.pdf

