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development to make clear the ecologically potential of the ecosystem and utilize resources on the basis of the potential.
Based on the perspective of ecosystem service value, we attempt to measure the ecological potential of the agricultural eco-
economic system. A typically representative town of three industries integration was selected as the study area to analyze the
ecological potential of their agricultural eco-economic system and the leading industries in temporal and spatial aspect.
Finally, the ecological functional areas were divided. The results showed that (1) the gas regulation, climate regulation,
water conservation, and soil formation and protection were main service functions of the ecosystem. With the implementation
of the Grain to Green program ( GTGP) , the ecosystem service value presented an increasing trend as the woodland became
the main type of land use. There was a pattern of “middle low, side hich” in spatial distribution. (2) The potential of the
agricultural eco-economic system was affected by the service value and resource development process, and the potential was
relatively consistent with the ecosystem service value in spatial distribution. There was a distribution pattern of “middle low
and side high, high in north, and low in south”. Among them, the GTGP directly led to an increasing potential of
woodland, and the potential of farmland was reduced. (3) In the process of GTGP, the facility agriculture, commodity
farming, forest fruit industry and service industry were formed. With the development of urban integration, the leading
industry developed a trend from the extensive form to intensive mode. The tertiary industry was mainly distributed in the
center of the township. The forest fruit industry was distributed in mountainous area. The facility agriculture was mainly
distributed in flat area. (4) Based on the value of ecosystem services, the functional areas of agricultural eco-economic
system in the study area were divided into three areas: urban eco-environment maintenance area (type I area) , agricultural

ecological protection area (type Il area), and ecological security barrier area (type III area).

Key Words: ecosystem service value; agricultural eco-economic system; ecological potential; leading industry;

Hezhuangping township
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Table 1 Unit service value coefficient of different ecosystems in the study area

HEBRGE M it E K35k A< H [l iy ARF
Ecosystem services Woodland Grassland Water Farmland Orchard land Unused land
S AR Gas regulation 2393.02 546.98 0 341.86 444.42 273.49
SAEA Climate regulation 1846.04 615.35 314.51 608.51 611.93 30.77
JKIEIEF# Water conservation 2187.90 546.98 13934.19 410.23 478.60 283.74
iﬁﬁﬁiﬁz conservation 2666.50 1333.25 6.84 998.23 1165.74 673.46
SRR Waste disposal 895.67 895.67 12430.01 1121.23 1008.49 451.25
iﬁiﬁfﬁi Feation 2228.92 745.25 1702.46 485.44 615.35 448.86
EWILE Food production 68.37 205.12 68.37 683.72 444.42 105.98
JEAARE = Raw material production 1777.67 34.19 6.84 68.37 51.28 17.09
PRI SCAE Amusement culture 875.16 27.35 2967.34 6.84 17.09 17.09

IR JE ARYEAIT ST DCAN [ I B A ] - 3t A1) 288 7Y g e AR Bz T AR 28 R GE IR 5 M (B TSR A A R eIk 55 16
MEPY (£ 2), HEARINT .
ET = 264 islcy (2)

i=1 j=1
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2 WMREX 1995—2018 EAR LM ALRBESEERSNETL

Table 2 Changes of ecosystem service value ( ESV) of different land use types from 1995 to 2018 in study area
ESV/(10°JC/a)

R LS BRI
wsi T e R e
growth rate
HiH Farmland 25.98 -0.54 11.81 -0.52 5.67 -0.034
Mt Woodland 8.96 5.00 53.78 0.11 59.76 0.247
K Water 6.39 -0.51 3.14 0 3.14 -0.022
il Grassland 11.39 0 11.39 0.09 12.38 0.003
FEl# Orchard land 4.84 0.20 5.80 0.50 8.71 0.035
KA 4 H Unused land 4.92 -0.19 3.98 -0.41 2.34 -0.023
&1t Total 62.48 0.44 89.9 0.02 92 0.021
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Table 3 The potential of agro-ecological economic system from 1995 to 2018 in the study area

- i e A 1995 4F 2005 4 2018 4F

Land use type Dysy Dyp Dy Dysy Dp Dy Dysy D,p Dp
HHib Farmland 4.14 1.05 3.12 1.89 2.51 -0.62 0.90 2.11 -1.21
s Woodland 1.11 2.70 -1.59 6.65 3.08 3.57 7.39 3.59 3.8
JKIF, Water 0.01 0.02 -0.01 0.01 0.01 0 0.01 0 0.01
HiH Grassland 0.55 0.21 0.34 0.56 0.11 0.45 0.60 0.10 0.5
FE 1 Orchard land 0.50 0.28 0.22 0.59 0.44 0.15 0.89 1.42 -0.53
A Total 6.31 4.26 2.05 9.7 6.15 3.55 9.79 7.22 2.57
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Table 4 Changes of ESV from 1995 to 2018 in study area

EB ARG ME ESV/(x10°78/a)

Ji: &2k A K 3R

| 2 i PR
Ecosystem services 1995 4E 2005 4 2018 4F Average annual

Change rate Change rate
growth rate

S ARIHAT Gas regulation 5.59 1.10 11.73 0.06 12.42 0.053
EfFEVAT climate regulation 6.61 0.57 10.40 0.04 10.82 0.028
KR FE Water conservation 8.69 0.45 12.61 0.04 13.15 0.022
itﬁ%ﬁiﬁ%*}h . 12.74 0.39 17.71 0.01 17.97 0.018
Soil formation and conservation
JEYALHE Waste disposal 13.21 -0.14 11.31 -0.06 10.68 -0.008
W ZREHARY Biodiversity conservation 7.70 0.65 12.69 0.03 13.13 0.031
BYHT Food production 4.95 -0.36 3.15 -0.63 2.52 -0.021
JEA B = Raw material production 1.61 3.18 6.74 0.10 7.39 0.156
PR 04 Amusement culture 1.27 1.82 3.58 0.09 3.92 0.091
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Fig.3 Spatial distribution of ESV from 1995 to 2018 in the study area
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Fig.4 Spatial distribution of agro-ecological economic system potential from 1995 to 2018 in the study area
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Table 5 The evolution of leading industry and its driving factors in the study area
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Fig.5 Leading industry spatial layout and its evolution characteristics from 1995 to 2018 in the study area

24 RAIESZETRGHRED X

FET A A R G S5 O (R A ) B A 25 3R G s o3 DX B F b, LASRIBUAS ) B 28 [RD T R DRAP SR, LAAS
R A2 25 R GEAR IS I (B R R E A SPSS FR g AR GE RIS X (I 6 ML 6) o I ERFEAO AR A4 T R Gn]
K53 3 A X BV D U TE WA S0k S AP R Al X I X o B L RO SR IR E S R e
IR 451 (e R A 25 R G T A i, S (E 200 2.76x10°00 hm™ a™" s SEIE AL X 4O AL SR IX 12 X Sl
HAES R S AR AR B RGBS M i Ja T 3KOF P 6.81x10°9C hm™ a™' s S M AR 22 4 ¢

http ; //www.ecologica.cn



12 4] FhbeHE A ST AR & B AR AT RS AASIE 1 Kol s Al Jrg—— DASEZE R EEFEC 51 4729

BEDX, 2 XK B AR, AT A2 R G IR S5 DI RE M (B i e , 3531 10.09%10°JC hm ™ a™'

0 5 10 15 20 25
I‘?‘Flﬂ‘?@ 5 ] T T T T T N
5w 1 H A
A 4 - e
WS 6 H ?
25500 10 | o W
FERE 1 :|— fﬂ&o$?y§?¥(;m »
A2 g e
A% T OﬁFF L4 e e
BRAE 8 \ oEE
;i% 3 N\,N/\AH %%f?jﬁm@ -
Ya 9 JINVE]
A 15 [ A AL RAIIRE KR et
I 12 IRE AR TR X =
o 13 | HL A AP
XILRE 14 AT R TREX
SPSSHRAAMHT 45 5 0 i

B6 HRRRIESZFRAZIESX

Fig.6 Functional division of agro-ecological economic system in the study area
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