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Ecosystem services value change in Qinglong County from dynamically
adjusted value coefficients

LI Xiaosai, ZHU Yongming, ZHAO Li, TIAN Jingjing, LI Jing
(Institute of Land and Resources, Hebei Agricultural University, Baoding 071001, China)

Abstract Ecosystem services value is changing with the change in natural and economic conditions. This paper adjusted the “unit
area of ecosystem services value of China’s terrestrial ecosystem” put forward by Xie Gaodi et al from national scale to county scale.
Then vegetation net primary productivity (NPP) was used to form functional adjustment factor, and adjustment factor of ability to
pay and adjustment factor of willingness to pay used to calculate economic adjustment factor to adjust the above results. The paper
then constructed a dynamic evaluation model for ecosystem services value and calculated dynamic changes in each ecosystem
service value coefficient (value per unit area) in Qinglong County for 2003—-2012. Finally, the paper evaluated ecosystem services
value for the recent decade, revealed the principles of dynamic change in terrestrial ecosystem at county scale. The functional
adjustment factors of forest land and garden plot were set as 1.032 and 0.903, respectively, due to they were the main land use types
of biological productivity. Other land use types were without functional adjustment factors. Calculation results indicated that
functional adjustment improved distinction degree of vegetation types of different coverages by amending equivalent factor value
with functional factor of ecosystem services. The adjustment factor of ability to pay was ratio of GDP per person of Qinglong County

to national mean GDP per person, while adjustment factor of willingness to pay was calculated with Engel Coefficient. The
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combination of the adjustment factors of ability to pay and willingness to pay (economic adjustment factor) fluctuated in an upward
trend in time. The study results showed that each ecosystem service value coefficient fluctuated with an improving trend for different
land use types in Qinglong County in 2003-2012. The ecosystem services value improved by 4.443 billion Yuan in the decade, at an
average annual rate of 3.78%. Compared with previous static evaluation model, the results were more favorable, especially for
small-scale counties that are extremely sensitive to economic policy. The analysis also revealed the mechanism of dynamic changes
in ecosystem services value with better effects.

Keywords Qinglong County; Ecosystem services value; Equivalent factor; Functional adjustment; Economic adjustment;
Vegetation net primary productivity; Ability to pay; Willingness to pay
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Table 1 Equivalent factors of ecosystem services value per unit area of Qinglong County (f;)
Ecosystem service Arable land  Garden plot Forest land Water area  Wet land  Building land Unused land
Air regulation 0.50 2.15 3.50 0 1.80 0 0
Climate regulation 0.89 1.80 2.70 0.46 17.10 0 0
Water conservation 0.60 2.00 3.20 20.38 15.50 -7.51 0.03
Soil formation and protection 1.46 2.92 3.90 0.01 1.71 0.02 0.02
Waste treatment 1.64 1.31 1.31 18.18 18.18 -2.46 0.01
Biodiversity conservation 0.71 2.17 3.26 2.49 2.50 0.34 0.34
Food production 1.00 0.20 0.10 0 0.30 0.01 0.01
Raw material 0.10 1.33 2.60 0.01 0.07 0 0
Recreation and culture 0.01 0.66 1.28 4.34 5.55 0.01 0.01
s 4 Negative value is the loss of ecosystem services value. The same as the table 4.
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Table 2 Grain crop production statistics of Qinglong County from 2003 to 2012
Item 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Cultivation area (104 hmz) 2.85 2.85 2.87 2.89 2.71 2.89 2.87 2.83 2.83 2.80
Economic output (10° Yuan) 7.44 5.03 6.35 12,50 10.00 11.50 1290 1330 15.76 17.40
Economic output per unitarea ) &, 177 221 433 3.69 398 450 469 557 622

(10* Yuan-hm ™)

http://www.ecoagri.ac.cn



376 2015 23
n (NPP)
I/I =ZZS1XXU (1:192: :7;J:1:2’ ’9) (2)
i—1 =1 H
o (18]
Xy =E¥f;*p:*q, ’
(=12, ,7;;=1,2, ,9;r=1,2, ,10) 3) ’
q; :btxrt (=1, 2, , 10) 4) ’
2V ¢ S )
s ] ; Si
i 5 Xy i ’
J (
Costanza ")
); Ea 7ﬁj
; .
J [20-21]
5 Di 5 g ’
; by ’ !
NPP, NPP
t > F
. )
2 5 pi:NPP[/NPPmean (l: 1 9 2, s 7) (5)
Costanza % (21 : NPP; i 3 NPPean
[16]
, , NPP,
, Costanza U? 2] 0,
[17]
b b 3
[17]
2.51 )
, NPP, 3 1 (5),
[17]
x3 FRBESRGERSIEMERBE)ITESRITR
Table 3 Functional adjustment factor of ecosystem services (p;) of Qinglong County
e L. . . Net primary productivity Functional adjustment
Land type Second level classification Function expression Biomass (t-hm™) (thm-a™) coefficient
Woodland y=5.565x"1" 55.412 13.452 1.320
Forest land 9
Shrub land 1/y=1.27/x"1%+0.056 13.145 10.747 1.055
Other woodland y=0.336x+3.121 12.612 7.359 0.722
y=9.20 — 9.200 0.903
Garden plot Orchards, other garden land
Mean 10.190
(1 Function expressions are referring to the research of Fang, et all'”).
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Fig. 1 Comparison of ecosystem services value per unit area before (a) and after (b) the functional factor adjustment of Qinglong
County
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Table 4 Equivalent factors of ecosystem service values per unit area of Qinglong County after functional adjustment (f;jxp;)

Ecosystem service Arable land  Garden plot Forest land Water area Wet land Building land  Unused land
Air regulation 0.50 1.94 3.61 0.00 1.80 0.00 0.00
Climate regulation 0.89 1.63 2.72 0.46 17.10 0.00 0.00
Water conservation 0.60 1.81 3.23 20.38 15.50 -7.51 0.03
Soil formation and protection 1.46 2.64 3.93 0.01 1.71 0.02 0.02
Waste treatment 1.64 1.18 1.32 18.18 18.18 -2.46 0.01
Biodiversity conservation 0.71 1.96 3.29 2.49 2.50 0.34 0.34
Food production 1.00 0.18 0.10 0.00 0.30 0.01 0.01
Raw material 0.10 1.20 2.62 0.01 0.07 0.00 0.00
Recreation and culture 0.01 0.60 1.29 4.34 5.55 0.01 0.01
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Table 5 Time series of dynamically economically adjusted factor (g,) of ecosystem service value of Qinglong County

Index 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

(b;) Adjustment factor of ability to pay (b,) 0.755 0.76 0.774 0821 0.757 0.745 0.707 0.725 0.733 0.758

() Adjustment factor of willingness topay 957 0940 0976  1.001 1.022 1.033 1.015 1107 1111 1.128

(r)
(¢:) Economic adjustment factor (g,) 0.723  0.716 0.755 0.822 0.774 0.770 0.718 0.803 0.814 0.855
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Fig. 2 Changes of each ecosystem services value per unit area (ecosystem service value coefficient, Xj) of Qinglong County from 2003 to 2012
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Table 6 Ecosystem service values of different land use types from 2003 to 2012 of Qinglong County (V) 10%Yuan
Year Arable land  Garden plot Forest land Water area Wet land Building land  Unused land Total
2003 5.51 17.38 87.34 6.40 3.47 -3.69 1.14 117.56
2004 3.90 12.28 61.72 4.56 2.47 -2.62 0.80 83.11
2005 4.68 14.90 74.89 5.55 2.97 -3.13 0.98 100.83
2006 5.21 16.64 83.37 6.15 3.31 -3.48 1.09 112.28
2007 4.21 13.25 66.31 5.00 2.63 -2.81 0.89 89.49
2008 4.52 14.01 69.52 5.28 2.87 -2.99 0.92 94.13
2009 4.73 14.68 72.79 5.63 2.95 -3.14 0.94 98.58
2010 5.51 17.49 87.89 6.51 3.48 -3.84 1.10 118.13
2011 6.67 20.37 102.94 7.92 4.26 -4.77 1.33 138.71
2012 7.76 23.79 120.20 9.24 4.94 -5.51 1.55 161.99
2003—2012
Total value change from 2.25 6.41 32.86 2.84 1.48 -1.82 0.41 44.43
2003 to 2012
2003—2012
Value change rate from 40.79 36.89 37.62 44.40 42.67 49.35 35.52 37.79
2003 to 2012 (%)
6 , 2003—2012
44.43 , 2003 2004
37.79%, 3.78% 61.72 12.28 ; 2005—2006
32.86 , 37.62%; “ , ?
, 6.41 2.84 ; 1 044.45 hm? ,
R 1.82 ,
49.35%; , 44.40%; , 2006 s 112.28 ;
, 40% 2007—2008
, 2009 : :
3.1 3.2
73.96%  14.43% 2003—2004 , 6.39% 5.06% 3.33%
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