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Primary exploration on the ecological land use classification in Beijing
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Abstract: The sustainable development of land use has being emphasized because of population explanation, resource
shortage and environment pollution. Land use classification, which was broadly used, is a basic work in land use
management. This paper analyzed the conflict between land use classification and ecological protection based on the former
researches in China and a new classification system named ecological land use classification was put forward. Firstly, the
main land use types in Beijing were determined with 9 first-level types and 15 second-level types through analysis and
aggregation. The basic ecosystem service value of each land use type was determined based on former researchers and some
corresponding correction. The correction was used to make the value suitable for the practical situation, spatially and
temporally. After that, the ecological zones in Beijing were divided based on the city main function division and 4 ecological
zones were named as, urban zone, shrub-plain zone, shrub semi-mountainous zone and exurb-mountainous zone. The first
ecological land use classification was divided based on the ecological location correction of ecosystem service value and 6
first-level ecological types were divided. The correction coefficient used in this paper was acquired by expert consultation
method. Secondly, the factors which significantly influence the land ecological suitability were selected to evaluate the land
ecological suitability in Beijing, including precipitation, slope and accumulated temperature, and so on. Taking town as the
evaluation unit, the land ecological suitability evaluation map was generated. Therefore, the ecological suitability of each

first-level ecological land use types was distinguished. The first ecological land use classification map and the suitability
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evaluation map were overlapped on the support of geographic information system software, and the sub-ecological land use
classification was achieved. Consequently, the ecological land use classification was accomplished including 6 first-level
types and 18 second-level types. Finally, the classification method was applied to land use map of 2007 for the ecological
land use classification map in Beijing. It showed that the ecological land use classification grades were decreased form the
central city to suburb and the grades in southeastern part is higher than that in the northwestern region in Beijing. The
statistic data showed that the area of the fourth class, the fifth class and the sixth class land is larger than the first, the
second and the third class. Based on the results, the area and the distribution of the important ecological land use types can
be known for land use management. The land use classification used in this paper can consummate the land use
classification, differentiate the ecological foundation importance degree of land use types, and protect land use types with
high ecosystem service value in order to promote the sustainable land use in Beijing. The method used in this paper must be
validated in the future research. However, the research offers a new perspective to ecological land use classification in

metropolises and it could be a helpful reference for the further studies.

Key Words:; land use; ecological classification; ecosystem service value; Beijing
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Table 1 The basic per unit area ecosystem service value of each land

use type in Beijing City

A T 1 MR 2K 1 2 25 R R 45 1 \ e B
. . . FHHB2ER Land use types . B/ (o )
AT T Ao AN FEAL B | e 2445 31 7 b 5t 4% - A1 Sub-types Total value
FEK 700 A A TR 25 R GRS SN (3R 1) #ih Cultivated land 7k M 14744.15
" TG 15398. 13
3 THMFRBES—HKSE i 12365. 19
3.1 dbsih R R A S X R Garden plot 7 20647.78
XA R G WIS K A E ik P Fores o 28742
N ’ HEA MR 21117.49
BB L R A R S 1 0 e S
FARZ , Hidr | + s F 25 () 4% R X AR 2 R G MR 55 B Grass FARE 17731.66
TR K™ I 2 T R 73t AT 14385.20
N St 3o =1 . - HAbR 13187.94
SRR N KRG AR, RS o o
HAE S IAEE AR SRR B R AN (] = b R FH S A 1Y ¥ Wetland it 112956. 10
TR B2 X R R MR £ % A Desen et 1452.63
. — N N kT 4k M Urban green space Ik T 2 M 40629.53
iy NE AR S R L g IR
jgkﬁflﬂ E/JEEA_» ? ﬁﬂ[ﬁ%fﬂ'ﬂﬁﬁ’] I%E o Z':(bﬂ: A HL Constriction land FE 0.00
FEXFALETTT A A2 38 R GRS I (R T XA &

IE, B e T AL AU AR AR D REIX A, 255 P
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Wl . BJEHHE IR S 45 S0 AR R 0 & Az 77 R A BRI D) BE J5 1 SR e A a5 R (3R 2) .
F2 AtEHARESXA LA AEBLRESRERESMEBERY
Teble 2 The correction coefficient of real ecosystem service value in different ecological regionalization in Beijing City

+H12E 7 Land use types A B C D 112K Land use types A B C D
JKH Paddy field 1 0.8 0.6 0.6  JKPEH Irrigated land 1 0.8 0.6 0.6
5L4b Dry land 1 0.8 0.6 0.6 [k Garden plot 1 0.8 0.6 0.3
i Milth Forested land 1 0.8 0.6 0.3 JEAM Shrub 1 0.9 0.6 0.2
HAb A M Other forest 1 0.9 0.7 0.2 KHRHHi Natural grassland 1 0.9 0.4 0.2
AT i Artificial grassland 1 0.9 0.4 0.2 HAbEH Other grassland 1 0.8 0.4 0.2
K38, Water body 1 0.9 0.7 0.4  {ZHb Wetland 1 0.9 0.8 0.4
Jic i Desert 1 0.6 0.5 0.3 IRTi%EHL Urban green space 1 0.9 0.8 0.7

3.3 +HHRIHAES -
ARAFFE R B 1A A S — 0 2B bR e 2 A S R GRS MBS, iR PR 3, b at i i+ 3 A FH 1Y

BRGNS ME(ESV) BRI 53 0 15x4 Fp2A ARYE A B RS M55 M (E 19 RNk T
P A A 5T - R A S —

e UFI

®3 LERHEESKMUIHFALRBESRERSNESELRK/ (J0/hn’)

BRI, BEN 6 K,

Table 3 The corrected result of real ecosystem service value of different land use type in different ecological regionalization in Beijing City

F 1A Land use types A B C D
JKHI Paddy field 14744. 15 12243. 13 9742. 11 9742. 11
JKPEH Trrigated land 15398. 13 12710. 34 10022. 55 10022. 55
5L, Dry land 12365.19 10197.67 8030. 14 8030. 14
el # Garden plot 20647.78 17012.67 13377.56 7924.9
F MM Forested land 25897.42 21314.99 16732. 56 9858.91
HEAMK Shrub 21117.49 19304.27 13864.6 6611.71
HAl Ak HE Other forest 13427.43 12293.66 10026. 11 4357.23
KR FEH Natural grassland 17731. 66 16064. 49 7728. 66 4394.32
N T HEH Artificial grassland 14388.2 13073.8 6501.79 3872.99
H Al EEH Other grassland 13187.94 10659.13 5601.52 3072.71
7K 3, Water body 82803.23 74542.72 58021.7 33240. 17
B3 Wetland 112956. 1 101727. 14 90498. 17 45582.32
i 14 Desert 1482. 63 903.7 758.97 469.5
IR 4% Urban green space 40629. 53 36690. 82 32752.11 28813.4
x4 EETIHMAAES—RHER
Table 4 The first land use ecological classification in Beijing City

j:i{ﬁf’rlJFHtt?é?fé&ﬁ%fé Fi ESV
The first ecological land . )
use classification Land use types /(0/hm”)
% The A Kb B XM C X A XKEE B KKK C XKD XIgH A K

23 The first class >30000

%% The second class

=2% The third class

PUZ& The fourth class

12 The fifth class

752 The sixth class

T4kHE B XA 4% D Xk C X I 4k b

D XIRTigkith A XA AL B XA ML A XEARMM A XFEH B X3 AR
M A XRSRTE ML B X el C X Ak B X RARTEHL A XK e Hh

A XUKH A KA TR C KBEAMM A XA C X e A X Al 5
Hi B X T M B XK BEH A X R4 B X Al bkHb B XK H |

B X HAF M B X 54 C XA C XK FEHL (D XK GEH D XA o |
C X/KH D X/AKH C X2 D X R

D X e C X KRG D X FEAMM ¢ XA T 5 C XHMEH D XK
SRECHL D XA D X T #0Hh D X A2

A X3t B X3 t#h C XFe+4# D XK i A XE & B X EEH
. C XS D XS T

15000—30000

12000—15000

8000—12000

3000—8000

<3000
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Table 5 Quantification of ecological suitability evaluation factors

Erzi W Slope/(°)

Index 0—0.2 0.2—0.5 0.5—1 1-3 3—5 5—7 7—10 10—15 15—25  >25
ZME Mark 0.98 1 0.98 0.95 0.9 0.8 0.6 0.3 0.1 0.01
4 KA Precipitation/mm <400 400—450  450—500  500—600 >600

M Mark 0.2 0.4 0.6 0.8 1

FHAE Aridity <l 1—1.2 1.2—1.5  1.5—1.8 >1.8

S Mark 1 0.8 0.6 0.4 0.2

T84 Moisture index <-10 -10—0 0—5 5—8 >8

A Mark 0.2 0.4 0.6 0.8 1

;ig:?ﬁjiﬁmpmm <2500 2500—3000 3000—3500 3500—4000  >4000

SME Mark 0.2 0.4 0.6 0.8 1

+IF{R 0 Soil erosion R Ll TR T T

SME Mark 0.2 0.5 0.7 0.8 1

4.2 HEA DI T RIAE
AWFFER L R i 2 VE O 7 BOAUER , Je 245 B 50 b 5t i A 250 B 48 P AL EE 43R 6
Bs

F6 IETWATEEWTNIERERRNE
Table 6 Weights of ecological suitability evaluation in Beijing
>10°C i/ C

et W K TR STAIEE (=R TR
. 1 . . >10°C accumulated ; ;
Factors Slope Precipitation Aridity Moisture index Soil erosion
temperature
I EE Weight 0.18 0.22 0.12 0.15 0.18 0.15

4.3 EMHLER

WA LRI ik, LA S BRI ST A T AT A Sl R VA AR A 45 SRR o A S E M X
R, oy a5 R 1 BT, IR AT RUE ) AT i A 2500 e S AR I 0 BBtk A A e o, PG LR
FNAREEHR, A S E R RSB A i, PU GRS A AR i M e
4.4 FTHRIHAES =Gk

W MR AR S — 0 2K B 25 R 5 0T b A 250l T 45 A T B A B (45 A i A A
NAFEN T A5y A5 T R A S T A LR AR R T AT R A S A R (R T) b
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W7 6 D—2e 18 AR, R arRITIE N HIE] 2007 AF B A T BUIR L, 253 21 T bRt 2007
AEI R AR S AR (K 2)

4a
[ 1b 4b

SRR ) .l -
T P
R 2c M 5c
RS 3a [ 6a
3b M 6b
20 40 km - 3c [ 6c

0 20 40 km

S |
Bl RmESERRRIERE 2 2007 A5 LA A A K E

Fig.1 The ecological suitability evaluation result in Beijing Fig.2 The ecological land use classification of Beijing in 2007

®7 AERHEESHMERSGITR
Table 7 The statistics of ecological land types in Beijing

TR A2

The first land use ecological —HIR (E I hm? HZW'J/%
classification Sub-class Code Area Proportion
—% T A TS la 49112.52 2.99
The first class rp RIS H AR A 1b 25022. 43 1.52
RS — 2R 2 b lc 8660.91 0.53
/S R A S 2a 52343.53 3.19
The second class rh RIS AR A 2h 46168. 82 2.81
RS T 28 AR 2¢ 10590. 10 0.65
=2k o B R 28 25 T 3a 81979. 84 5.00
The third class RS T RS L 3b 150178.37 9.15
MR E T =2 3¢ 44515.23 2.71
eSS o R R 2 A A 4a 103280. 24 6.29
The fourth class P RE IS DU 2 AR 2 b 4b 135305. 13 8.25
AV B L DY 2 AR 25 F 4c 135838.29 8.28
K TR LA TS H 5a 78557.19 4.79
The fifth class rpRE RS AR AN F b 5b 161869.77 9.86
AR B 2R AR 2 5¢ 208508.28 12.71
S 1R RS RN A A 6a 172684. 15 10.52
The sixth class P RIS S AR AN F 6b 127238. 11 7.75
R EEE H SRS b 6c 49200. 54 3.00

MAESTTT 2007 4F A LA A= 253 R R AGE e i nT LU G AL R0 A9 b st R A 252 T 2 M v
Ik DX FRR X B AR AL IR ) 3, ELAR R o A 2 v T P AL B X, SR T8t vl DA H L ST Y
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R A AR R TR AR B R )R B DU B T NS /X2 T AR A AR 5 — 26 B 8 R R AR B
TR B X2 AR R LA T A A s vl o A 25 P 2 R Ay T AR A, DA TS 3 AR P R B A A 2 e g
B,
5 %iE

AWFFELACHTTT R ], %] L R AR 250 207 AT TR BFSEAE RS LRt M T AR 2 R S
S ELHEA T IX OB TE A SR L, 45 & AR SIS EE VAN e A5 8 1ALt LA A S0 RO Z R b 1 4%
SR L A I SR 2 rp A - i IR 70 720 sl A A5 D RE A R R AR ] 3t 1) P BRI R ) A 25 B
FEBEVEAT 11X 00, KR A T AR 250 2R BRI T —Fh o i S . RS BSR4 I ] S B UG ER SR A
R I HEAT A SRR, DT E - 3 145 B 45 1 b 0 TR R i, D bty AR A T A B BOR S AR
S, A A T AU A R L A ST Z BN RE IR BAE S AR ir RS DI BE Y bR 42— il 5 2
P+ B
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