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Fig. 1 Location of the study area and its counties
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Fig. 2 Spatial distribution of the three types of land space in the Qinba Mountains region in 2019
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Fig. 3 The proportion of agricultural space, urban space and ecological space inside and outside the key ecological function
zones of the Qinba Mountains region from the 1980s to 2019
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Fig. 5 Spatial distribution of annual mean NPP and change slope in Qinba Mountains region from 2000 to 2019
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Fig. 6 Spatial distribution of annual mean and change slope of ecosystem regulation services in Qinba Mountains region
from 2000 to 2019
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Fig. 7 Trade off and synergy between soil conservation and supply service in 2000-2010 and 2010-2019
inside the key ecological function zones of the Qinba Mountains region
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Fig. 8 Trade off and synergy between soil conservation and supply service in 2000-2010 and 2010-2019
outside the key ecological function zones of the Qinba mountains region
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Fig. 9 Trade off and synergy between water conservation and supply service in the key ecological function zones
of the Qinba mountains region in 2000-2010 and 2010-2019
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Fig. 10 Trade off and synergy between water conservation and supply service outside the key ecological function zones
of the Qinba mountains region in 2000-2010 and 2010-2019

—— RS —— IREXA — BHL

w a b
o, 250 & 200
g 0956x-1710.  Y=1.784x-3372. 1.215%-2315.
® 230 7 ploss R*=0.551 é 160 7= 2,&233_557146' Y R=0.044
R 210 B 120
i i
:H{ 190 M Rﬁ -
1.656x-3140.
Dl TR TEWTF ep T e
ﬁ' 150 X 0 e i i i i : i
%QW b%ewb\b%u S O & © & O O > b DD
oP NN RN RN S} N NN RN
R RRERY T T
Ay Ay
k: c d
1
é 18 =0.136x-261.3 —_ 200 y=4.774x-8673. y=-17.98x+37115
g 16 R*=0.079 y=—0.275x+568.2 g 1100 R=0.022 R0.401
R 14 R=0.205 &
W, i 900
}E
ﬁg 10 1=0.053x-94.83 y=-0.151x+316.0 B 700 =3.125x-5391. y=-10.79x+22616
@ gl . . R-00 | R0 ., , 500 R=0.013 R*=0.248
%%Q’bkb‘b%'vb“e‘bb PP I EFE DO DL S
PRI FEEHES A X CRIERN ORI N o
S S S TP TP s

4G i
El 11 2000—2019 4- NPP | 3R R 55 K IR TR 45 A T 25 1k

Fig. 11 Changes of NPP, soil conservation services, water conservation services and rainfall from 2000 to 2019
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The protection characteristics of key ecological functional zones
from the perspective of ecosystem service trade-off and synergy

ZHU Hanshou, ZHAI Jun, HOU Peng, WANG Qiao,
CHEN Yan, JIN Diandian, WANG Yongcai

(Center for Satellite Application on Ecology and Environment, Ministry of Ecology and Environment,
Beijing 100094, China)

Abstract: Key ecological functional zones provide continuous ecosystem services and play an
indispensable role in ensuring national ecological security and social sustainable development.
From the perspective of ecosystem service trade- off and synergy, this paper discusses and
analyzes the protection characteristics of key ecological functional areas. The data includes
multi-source datasets such as ecosystem types, meteorological data, elevation data and soil data
from 2000 to 2019. Methods of the dynamic degree of ecological spatial change, ecosystem
service model and partial correlation coefficient were used for evaluation and analysis. This
research selects the Qinling-Daba (Qinba) Mountains region with high similarity of natural and
geographical conditions as the reference unit, takes ecosystem supply services and regulation
services as the core content, and analyzes the trade-off and synergy relationship of ecosystem
services based on the quantitative analysis of the characteristics of ecological spatial changes
from 2000 to 2019. The results showed that the ecological status of the study area gradually
improved, and the ecosystem tended to be stable after the delimitation of key ecological
functional zones. The service capacity of key ecological functional zones is gradually
increasing, and the average net primary productivity, total soil conservation and total water
conservation are higher than those outside the key ecological functional zones by 25.95 gC/m’,
5.81x10° t and 24.95x10° m’, respectively. The synergy between soil conservation services and
ecosystem supply services was positively correlated with the improvement of ecological status.
Due to the impact of precipitation, the synergistic relationship between water conservation
services and ecosystem supply services after 2010 became worse. Overall, the designation of
key ecological functional areas in the Qinba Mountains has driven the "quantitative growth" of
regional ecological space and the "qualitative improvement" of ecosystem services. However,
the "synergy" of the relationship between ecosystem services is not obvious, and even changed
to "trade- off", which requires the country to make more targeted ecosystem protection and
management decisions in the future, and improve the overall benefits of ecosystem and support
the sustainable supply of regional ecosystem services.

Keywords: Qinba Mountains region; key ecological function zone; ecosystem services; trade-
off and synergies



