





H> SOFM w & O- 1385

ava W - Y 3 o w & 4
X n Jceobh e GOL 0! “=A
A LIe s n w’ b
we e A - nAX 3
n < A o T
: A e & £IGBP H MO-
ac .1 o d o ~ A DIS d e O £ 454 mx
W w1l ko) 454 m £2001-2009 g’ 2007
1 A ww . (b , & O 1 a O a
2008)3 N - B Y W 17 T E & & @&
wo eh - e gl cga 11 8 3
o3

(2003)"A p

e G N TH ee 1
r— " L e 2 HW E164YT(T c
& W — i HrH ee B 1

_— — ear a Ec A @G
G 1 ac Y& YA

0O oesgy
£ w2001-2009 W &

- TY 42875 kg/hm’e A T
m 2002-2010 A
(1.4 \W/kg) »*Q A
w ese1/7( ,2009).3 -
1 b & A
es H e"e g
40",
SOFM a Kohonen(1997)
> oW WE -~ F m H
1982 ‘O 3 SOFM > A @
1w &8 4 S F - ’ A s
Fig.1 DEM of Beijing-Tianjin-Hebei Area W m 3 ko) A

5BC &DPTZTUFN TFSWJIJDFTWBMVF QFSVOJUBSFBPGEJGGFSFOUUFSSFTLU

- /(Vi/hm?) /(Vi/hm?) & /(W/hm?) /(Vi/hm?) B /(Vv/hm?) /(Vir/hm?)
3001.25 686.00 428.75 1543.50 0 0
2315.25 771.75 763.18 14663.25 394.45 0
E 2744.00 686.00 514.50 13291.25 17475.85 2573
AN 334425 1672.13 1251.95 1466.33 8.58 17.15
112333 112333 1406.30 15589.35 15589.35 8.58
1 2795.45 934.68 608.83 2143.75 2135.18 291.55
Y 85.75 25725 857.50 25725 85.75 8.58
2229.50 42.88 85.75 60.03 8.58 0

fo] 1097.60 34.30 8.58 4759.13 3721.55 8.58




1386 32

( 23 o O o~ GIS SF= ESRI&
U A O woa S ArcGIS Desktop 9.3 RV e9e
X P O Y O A ArcGIS W 40 (Hot Spots
myd (2006 Y 201Dy Analysis) &7 4y
AK > m
> o & W 3 AD
- @ Yy TWHKE -
S @ A & oa
1 e - ~ SOFM > -2
w o a U n 344 & O
3 SOFM>K E ] G v & 5w
Fe A b o2 eO O 4> W
A Y 3 X (2002)w a J 1 16 16 4 A
de= H SOFM b w aoae - aqQAac aQ(
oW £ SO0FM " 2007, W ,2008; ,2008)
O e b G w & - © DE4vd
] . o ] ( 330&e
> o 0 A oL WE 1. » a1 - 1 B i1
© ¥ T 5vy71( &) Ju &
B - 237% 1. 1 B W
gha o< w G - Te T 1 1
T &HegH 2001-2009 W9 YT &) | 3s% I.ewLt a
o< e <A Sw m B < 1 e c “1 T 109
YT &y w e Y v @) J3s3% N 1B

B9 e (G <D)

—H es 5o w M

e 5o T3

~ Y1 &) 9 e

e 4Y ( e ©a <1490 )
A 36(4x9)Y GS904(36x 164)Y A
SOFM & O- jev

Staistica6.0  >K Statistical Neu-
ral Network(SNN) SOFM

£10000 O £3-83

3w & O
2 SOFM Fig.3 Regionalization of ecosystem service

Fig.2 Topological structure of SOFM in Beijing-Tianjin-Hebei Area



L

M

9 H SOFM
A - 4 T 8vyT1( &)
| 65%
2001-2009 W & <4 H
e<s 2009 w N "E
T H e<; B
42%3 164YT( &)W qrH
o=\ T 76YT( &) 1
S 7 &) §8Y NE T 80Y
oaf - 46.7%@.8%A 48.5%_§
4 o T OdqH
esbo T’ H2001-2009 4Y
K - es
W HE N &
Yod & ( 598 2 2
YO H ee >
O O- e< ‘75: Arc-
> + JIN 6 H-

GISW ab”
O 6



329

5BC5FNQPSBMDIBOHF SBUF PG FDPTZTUFN TFSAWHDFFOTWEBMNMVIPHQFS VO.

> Te)
2 gaé - - -0.30
1 -24.05
eyt a
o
20 m vy B 1 A\ ez
o5 1 Grr 1 E . O "Hwa da %
es 9 O&: D5.8% 4.83%A 4 0 b 47 O-
6.1% 4 b es 9 es wo < g 5w A &
N ; + 2005 @& ; r = e kb H oo} H
s 18.3% 32005 @~ 3 ee 22%d47%3 b e
"E 9 ee - £637% € 3 e 2  2001-2009 - e
b A 3 IN T 1 e} Ec
I 1 ec ; 2005
- & w A el e 2001 ;. H38.4% k2006
3B 6 Aeh -~ es =1 X200 e o
O- - 4O W O e 2005 H10.1%  X9843.2W/hm’ g



9 H> SOFM &g - O- 1389
| 9 ees s 142.1\i/hm® 9

es;: 254%jpeW o I. » aa&é - -

| N | E- O&:; b 2 Ada4é . dHbWue 2

24.0%A 23.1%.3-
m eyt g/

- o w £l
&0 W w 4 <
oNn 3 o - -
% W e
W Ye<sA e<] =3,
O&E 15.2%A 25.2% 35K 4 ea
e eh3vYOlH AGA A E
c] e= 235%gy O
e .
Ol < w & < xi -
- -
29 AP¥ & "E
B T- & - i oA
4 z 20 b
e< O O- w e<A2001
> H448%2009 H ees
2001 3 H2.6%4
Iv. .
- i Y &
O & 2 (289%) €
n 4 JHw
w md pue L+ i
O 2 ° J3b es O 1
r - 3 Oaf 33.8%112.0%4
- 4YOdyw m es
o9 - 37H b
2001 9232.7 W/hm? & 2009 10095.3
W/hm® e W 2004 7.4% 39
Y B A E 4~
e r G
| 14 Yy ee A 2001
O & B 313.5 W/hm’d79.8 W/hm’ A4
142.0\v/hm’ g
. Y X o O
W = AdGA Y (
,2009).y n
wnKooom o Q

es 3

2005 .

ee
Y w
<N G E 3 c v
a B! oan Jjy -
- (<l |
es beh3vyd 3 a
OB Y T1Z & o (]
- = G
_§2001-2004 Ho™ &
T & E#

. o



1390

329

A N ,2003)_3

e x4 T

égvL agl=sw & 1 w
’ c A AA
am"~ o A
Qe N k=Y n -
"H - 2000 2001
: H283%y - O
- B w I bHte eh
ee H e Eac AN
e HJ e K
0 -

4 €
i

Jos

oW KR
11 s

Ow w L Al

[
<

W = A
2009)3. B Ta arLT T
L on -

2 w é
e & SOFM>

Y 4 2 a1aé - da 4
&EyL agla 4y

ee we N "o E

OO & 4

N - eyt g/
A SOFM >k
m H GIS 4 SOFM @
(@ e<s 1
W "w O-
AO 4o
o Twom
ol W Z

Ci Q1

v o3
SOFM s
DX
X
4o

W A - http://www.eco-

system.csdb.cn/ecoass/ecoassess_fa_pro.jsp?id=CICE81D7FF60FD5AE9817A6E9F317BEF









0
L
C
L

9 H SOFM LL 1393

SFHIJPOBMJ[BUJPO PG FDPTZTUFN TFSWJDFT P(
CBTFEPO40'. OFVSBM OFUXPSL

MA Cheng', LI Shuangcheng', LIU Jinlong"?, GAO Yang', WANG Yang'
(1. Key Laboratory for Earth Surface Processes of the Ministry of Education, College of Urban and Environmental Sciences,
Peking University, Beijing 100871, China; 2. Key Laboratory for Environmental and Urban Sciences, Shenzhen Graduate School,
Peking University, Shenzhen 518055, China)

Abstract Studies showed that ecosystem services are closely related to land utilization. Human activities have
been relentlessly developing and using the land, causing serious exhaustion of land resources and making ecolog-
ical environment change from bad to worse, which in turn poses severe threat to the sustainable utilization of
ecosystem services. For sustainable land use and human well-being promotion, it is important to integrate eco-
system service into the land use decision-making process. Creating partitions based on different ecosystem ser-
vices is of great significance for land use and management of ecosystem services. Taking Beijing-Tianjin-Hebei
as a case area, the study in this report assessed the ecosystem service value of each unit based on IGBP land use
data from 2001 to 2009. Regionalization of ecosystem service was created by SOFM Neural Network. In order
to recognize the main ecosystem services of each region, the study calculated the hot spots of ecosystem service
by ArcGIS. Combined with national major function oriented zoning, the study put forward proposals for making
the policies on the future land development. The results indicated that Beijing-Tianjin-Hebei Area can be divided
into four regions based on ecosystem service values: I . Bashang Plateau and northwest Hebei mountain region,
II. Yanshan and Taihang Mountains region, Ill. Central and southern Hebei Plain region, and IV. Bohai Sea
coastal area. The ecosystem service value of Bohai Sea coastal area continued to rise while that of the other ar-
ecas decreased to different degrees: I I  III. Wind and spring floods eroded soils in region I and the soil
are quite fragile. In order to conserve water and soil, proper land-use policies should be made for region I . The
key restoration measures include improvement of rangeland management, financial incentives to elimination of
overstocking, and re-vegetation with appropriate rest periods during which grazing should be banned. Most of
the hot spots of biodiversity service are distributed in region II, but the value goes down with each passing year.
Therefore, policy makers should pay more attention to biodiversity conversation in this region. As part of rapid
urbanization efforts, the type of ecosystem service in region Il is quite simple. Food production is the dominant
service while other services are quite low especially for water conservation and soil formation. On the premise
of guaranteeing food production, proper policies should be made to adjust the proportion of urban land use to in-
crease other ecosystem service such as carbon sink and pollination services. The resources of beach soils of re-
gion IV are rich, but the utilization ratio is low because of serious soil salinization. It is urgent for decision mak-
ers to provide guidance for salinization control, such as promoting water saving agricultural techniques and re-
ducing artificial recharge of groundwater, to limit the increase of salinity. In addition, region IV should make full
use of wetland because wetland can provide many services such as water conservation. The results indicated that
SOFM Neural Network has strong advantage in objectivity and clear classification and is of great importance as
a supplement to ecosystem service regionalization. The dividing method of GIS and SOFM clustering can identi-
fy regional differences and similarities of ecosystem services value and works well on ecosystem services region-
alization.

Key words: ecosystem service; SOFM neural network; regionalization; Beijing-Tianjin-Hebei Area



