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Abstract: [Objective] By quantitatively studying the temporal and spatial variation characteristics of

ecosystem service value under the background of land use, this paper aims to correctly understand the

s B H#A: 2018-0726 fEEIHHA: 2018-11-12

HETIH: H X E SR RITRE (2016 YFC0500802), 1 ERF B A SRS P28 TR L H(XDA20010302)

F—1EH: xlbe. EEHF T A: 38 FIRENRIT K E R . Email: jxc_xiao@yeah.net Hitik: 100083 At 5 I X iE AR B 35 5 b miklk
KK ARFF B

REEE: BHR, H, PR R R BRI e R /7 R S B A S RG4S IS VR4 . Email: xuxl@lreis.ac.on  Hidk:
100101 Ab 5T HARH X 22/ KHEEH 11 5,

Z5FI P4k http://j.bjfu.edu.cn; http://journal.bjfu.edu.cn


http://dx.doi.org/10.13332/j.1000-1522.20180244
http://dx.doi.org/10.13332/j.1000-1522.20180244

8 44 R AR AL kR P AR A A 2 RS N B R B

95

response mechanism of different ecosystem service functions to land use change, and provide a scientific
basis for the optimization of land use pattern and coordinated development of ecological economy in the
Bashang Area, Hebei Province of northern China. [Method] Taking Zhangbei, Guyuan and Fengning
counties as research objects, this paper uses mathematical model to analyze the temporal and spatial
dynamics of land use since 2000. Based on this, the ecosystem service value was evaluated by the estimation
method of land ecosystem service value, and its response to land use change was analyzed. Then the
coordination of ecological and economic development in the Bashang Area was explored. [Result] The
results showed that: (1) during the study period, the built-up land in the Bashang Area increased by 24 km?,
while wetland and grassland reduced by 28 and 26 km?, respectively. The reduced grasslands and wetlands
were mainly converted into farmland, and the increase in built-up land mainly comes from farmland and
wetlands. (2) Land use change led to the change of ecological environment in the research area and
influenced the ecosystem service value. The ecosystem service value in the Bashang Area is generally high
in the west and low in the east. The low value area is mainly located in the western part of Zhangbei, and the
high value area is located in the Yanshan forest in the south of Fengning. In the past 15 years, the ecosystem
services value in 85.92% of the Bashang Area had been increased, with a total increase of 33.483 billion
RMB. Among them, the value of climate regulation services increased the most, increasing by 9.044 billion
RMB, while soil conservation, hydrological regulation and water supply value both rose first and then
decreased; the ecosystem service value was mainly provided by the grassland, forestland, and wetland, and
their contribution rate was over 85%, which had the greatest impact on the value of ecosystem services in the
Bashang Area. (3) Although the per capita ecosystem service value has gradually increased in the Bashang
area, the eco-economic coordination degree was 0.09. This shows that the ecological economic system in the
Bashang area is potentially dangerous. [Conclusions] The ecosystem service value in the Bashang Area has
gradually increased, but the grassland and wetland playing an important role in the ecological service
function have been degraded. The economic development is still constrained by ecological pressure, and the
ecological environment is still fragile.

Key words: land use; ecosystem service value; Bashang; eco-economic harmony index (EEH)
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Fig. 2 NPP adjustment coefficient of ecosystem service value (ESV) in 2000 (A) and 2015 (B)
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Tab. 1 Changes of land use type in Bashang Area from 2000 to 2015

2000-2005 20052010 2010-2015 2000-2015
KA Type AR A4k el MR A4k E il AR, AL HA] AL A4k
Variation of Variance Variation of Variance Variation of Variance Variation of Variance
area /km’ ratio/% area/km’ ratio/% area/km’ ratio/% area/km’ ratio/%
S Hb
Build-up land 5 1.31 3 1.28 16 6.75 24 10.48
A 6 0.09 18 0.26 -9 -0.13 15 0.22
Farmland
pS:1
Forestland 14 0.31 0 0.00 0 0.00 14 0.31
b
3; o - 11 —7.64 12 9.02 0 0.00 1 0.69
ater area
?Yi 0 0.00 0 0.00 0 0.00 0 0.00
esert
h
i -13 -0.32 -12 -0.29 -1 -0.02 -26 —0.63
Grassland
bl
Wetland -1 -0.16 =21 -3.32 -6 -0.98 -28 —-4.42

VE: AR U b2 e vE FE A AT IR WAV K EE LR WERB AN UK )11 FRZ . Rl Notes: the wetland here refers to the marshland, and the water
area includes river canals, lakes, reservoir pits, beaches and glacial snow.Same as below.
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Fig. 5 Changes of land use type in Bashang Area from 2000 to 2015
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Tab. 2 Land use type transfer matrix in Bashang Area from 2000 to 2015 km’
5 2015
Ay By
Year Type feH R Hith B S HY jil Kk
Farmland Forestland Grassland Wetland Build-up land Desert Water area
4% FH Farmland 6 800 16 2 16 0 0
M Forestland 2 4568 0 1 0 0
Hidh Grassland 22 1 4079 0 0 0 3
2000 17 Wetland 25 0 604 3 0 2
% b Build-up land 0 0 0 229 0 0
Fei Desert 0 0 0 0 12 0
JK7KI% Water area 0 0 0 0 0 140
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Tab.3 Value of ecosystem services and its changes in Bashang Area during 2000—2015

2000 ESV/10° 7& 2005 ESV/10° 7 2010 ESV/10® 7G 2015 ESV/10® & 2000—20152E454L B/10° 76 2000—20154E45 4k L4

ffi 2000 ESV/10% 2005 ESV/10° 2010 ESV/10° 2015 ESV/ 10 Variation of ESSV in Variance ratio in

RMB RMB RMB RMB 2000-2015/10° RMB 2000-2015/%
4% H Farmland 28.97 3451 37.81 63.64 34.67 119.72
#ith Forestland 179.03 244.26 236.27 284.09 105.06 58.68
Bl Grassland 205.43 211.13 247.24 313.22 107.79 52.47
i Wetland 4585 43.19 52.96 128.97 83.12 181.26
T Desert 0.02 0.04 0.03 0.21 0.19 853.15
7KK Water area 31.84 27.72 39.72 45.85 14.01 43.98
ArifTotal 491.14 560.85 614.03 835.98 344.84 70.21
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B RGIRS MEBUL, SRS E R 15.82%
(R 4). 2000—2015 FFI | M4 A= 25 PR 958 o o 040
R385, B I ARRR K BRIRAESA . /K ST RS
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Tab. 4 Value statistics of different ecosystem services in the Bashang Area during 2000—2015

LB RGRS N E/10°T

Ecosystem service value/10* RMB

BRGNS

ARG N ERAC B

Variance ratio in ecosystem service value/%

Ecosystem service

2000 2005 2010 2015 2000-2005 2005-2010  2010-2015  2000-2015
477 Food production 12.88 14.56 15.51 29.62 13.00 6.50 91.04 56.52
JFEL4A 7 Raw material production 14.40 16.64 17.57 28.69 15.60 5.57 63.26 49.79
KB JEALLS Water resource supply 9.77 9.95 11.92 11.81 1.83 19.83 -0.94 17.27
SAK T Gas regulation 44.80 51.40 55.16 86.52 14.70 7.31 56.85 48.22
{8 Climate regulation 114.82  130.88  139.68  205.26 14.00 6.72 46.95 44.06
1§+{L 31 8% Purification environment 37.50 4231 45.53 77.06 12.80 7.62 69.25 51.33
/KL Hydrological regulation 114.61 117.84 14042  137.83 2.83 19.16 -1.85 16.85
TR +F Soil conservation 66.80 92.60 96.98 89.37 38.60 4.72 —-7.84 25.26
HEFEFESMGEHA Maintain nutrient cycling 4.74 5.34 5.73 9.32 12.60 7.44 62.50 49.12
AW Z F# 1 Biodiversity 48.70 54.64 58.88 107.62 12.20 7.75 82.80 54.75
F2 5 Aesthetic landscape 22.12 24.66 26.65 52.87 11.50 8.06 98.38 58.16
£t Total 491.14  560.84  614.04 83598 14.20 9.49 36.14 4125
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Fig. 6 Changes in value of various types of ecosystem services in
Bashang Area from 2000 to 2015

a.2000

10* J6/km?
10*RMB/km?

1 fiX{E X Low value area (0—100)

= B IX. Lower value area (100—400)
m P{EIX Median area (400—700)

= % {EIX Higher value area (700—1 000)
mm = {HIX High value area (> 1 000)

012.525 50
- — )

K7 2000—2015 4L _E AR R GRS A8 25 18] 43 A7 )
Fig. 7 Spatial distribution of ecosystem service value of Bashang Area
from 2000 to 2015
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(ESV > 400 /3 yt/km®) B AL 3G 0 3 354 km?, 5
SR 20.28% ] 8) o Horb s {E X L & E X )
AR 20 50390 1 626 km?. 1 035 km?, 43 5] (5 78 [X it
THIFA) 9.84% 6.26%; TARAE X AP T 2 549 km?,
d T A XS AR ) 15.42%

33 AREZEFHMRAE

2000—2015 4F N AEZS RS R 55 (A F1 N
GDP ¥ 23 a9, B0 b X &5 KR F
I, AR S PR B AR o, NS4RS R I E Bk o
15 ) & 55 Y FEVE 3 TE 0 ~ 1 2 (8], R BB 5T
X (09 N5 A2 2 48 M 55 A0 4B 38 K Jd B2/ T N3
GDP [ K, XA 50 K 8 52 B AE S EL 1 &
Io NT HEIFHLIX /3 FE X 15 F kAT
R, FR4E EEH E K /NAT BAGH 23 A BUR LRI,
0.8 <EEH < 1 Am WX, £E&TF KRG M HEME

RS5 20002015 FAFRGERSNED BT
Tab. 5 Grading statistics of ecosystem service value for Bashang Area during 2000—2015

5 B 2000 2015 2000-2015
ARG E/(10° 78 km™?)
Ecosystem service value/(10* RMB-km %) T Lt R Lt A3 R L A3
Area/km? Percentage/% Area/km? Percentage/% Area/km? Percentage/%

f&{H X Low value area (0—100) 6875 41.59 4326 26.17 —2549 -15.42
BAKAE X Lower value area (100-400) 5188 31.38 4383 26.51 - 805 - 487
F{f [X Median area (400—700) 2794 16.90 3487 21.09 693 4.19
B FfEX Higher value area (700—1 000) 989 5.98 2024 12.24 1035 6.26
18 X High value area (> 1 000) 686 4.15 2312 13.98 1626 9.84

VE: L5 A 7L XS T AL A LE ) o Note: the percentage all means the percentage in the total study area.
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S 4 AR 2 A R IR S R 85 0.6 < EEH < 0.8 N
BRI, ARET RGUR RRGULE, —FH YA
FER 5 0.4 < BEH < 0.6 N WX, LESEHF &
GR RO, —FFB K FE; 0.2 <EEH <
0.4 NEARFE VA X, EBLTF ARG R BRI KE,
THEMEANHE; 0<EEH < 0.2 NEBELHLIX, £A54%
BF RGAFAERE SRS, WRANEEAS RANIGH,
W X 328 B F R

2000—2015 i), ¥ F 3 B A4 GDP # K %
N 722.92%, 1 NIEZ RG RS M EE KRR
66.39%, ZHF AN 0.09, &b FETEEALIX (R 6).
o, 2000—2005 4F, Z5FVAE N 0.13, 4TI TE
FEHLIX ; 2005—2010 4FAE 7S R G0 IRk 25 0B 1 1 FE I,
SUF A TR 0.07, SIS S LR E
BT HAMIRPIRE, T RIAE%; 2010—2015 4F
BRGNS A E KIESRT, K5 hREN
0.42, #E FH VAT TR, AL KRG KER
DUATIANZE SR, T BE5| i EAL

&6 2000—2015 F EAEFEFIMEAEEN
Tab. 6 Changes in EEH in Bashang Area from

2000 to 2015
4} Year S, o EEH
2000-2005 15.44% 119.49% 0.13
2005-2010 7.37% 106.29% 0.07
20102015 34.24% 81.75% 0.42
20002015 66.39% 722.92% 0.09

7: GDP. A Hdi KI5 T-2001. 2006, 2011 201647 AL U A2 4
Note: the GDP and population data come from the Hebei Province
Economic Yearbook in 2001, 2006, 2011, 2016.
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