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Dynamics of Ecosystem Service Functions and Their Tradeoff and Synergetic Relationships in Great Xing’ an
Mountains Ecological Function Zone. LIU Hua-chao'?* , REN Chun-ying'" , WANG Zong-ming' , ZHANG Bai' (1. Key
Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130102, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Water retention and biodiversity conservation zone of Great Xing'an Mountains is an important ecological
barrier in North China. Quantitative analysis of dynamics and internal relationship among the ecosystem service functions is
of great scientific significance for reasonable utilization of natural resources and sustainable development in this region.
Based on multi-source data and the models for ecosystem service function evaluation, dynamics of service functions in the
ecological functional zone of Great Xing’an Mountains during 2000—2015 was analyzed, including water supply, carbon
storage and habitat quality function. Furthermore, this study discussed the balance and coordination among the ecosystem
service functions through the combination of correlation analysis and trade-off and synergic relation model. The results were
concluded as follows: (1) woodland was the dominant ecosystem in this region, accounting for 67. 80% of the total area,
followed by wetland and grassland. The three ecosystem types accounted for 92. 35% of the total area. During 2000-2015,
woodland increased by 2 080 km”, while grassland and wetland decreased by 1 365 and 1 265 km*, respectively. The area
of other ecosystems changed insignificantly. (2) From 2000 to 2015, the function of water supply was obviously

weakened, carbon storage was enhanced slightly, and the habitat quality was significantly improved. Wherein, water
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supply decreased by 1. 51 billion cubic meters, the quantity of carbon storage increased by 16.79 Tg, and the area with

good or higher habitat quality increased by 5 746 km®, accounting for over 85.41% of the total ecological functional area.

The habitat quality of biological inhabitation and activity zone was significantly improved. (3) At the regional and munici-

pal scale, water supply and carbon storage showed a trade-off relation whereas carbon storage and habitat quality presented

a synergic relation. A trade-off relation was revealed between water supply and habitat quality functions at the regional scale.

At the municipal scale, there was a trade-off relation between Chifeng City and Heihe City, but a synergic relation between

Great Xing'an Mountains Prefecture and Tongliao City. The results provide important data support and decision basis for re-

gional natural resources management, ecological planning and improvement of overall benefit of ecological system.

Key words: ecosystem service function; ecological functional zone of Great Xing'an Mountains; spatio-temporal dynam-

ics; trade-off and synergy
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Fig.1  The location of ecological function zone in

Great Xing’an Mountains
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Table 1 Biophysical parameters of ecosystem types
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Fig.2 The distribution and dynamics of ecosystems in Great Xing'an Mountains ecological function zone from 2000 to 2015



- 592 - £ x5 K H B B ¥ ERRE

F4 EFRGEEEERRHETL

Table 4 Areas of ecosystem types and their dynamics km?
- 2000 4E 2010 4E 2015 4 2000—2010 4 2010—2015 4 2000—2015 4E
- HA/km? A% EE/km® OAH/%  EBV/km? AH/%  EAZEG/km® EAVE L /km? TFE (L km?
b 195 581 67. 09 196 635 67.45 197 661 67. 80 1 054 1026 2 080
b 35 584 12.21 34 909 11.97 34 219 11.74 -675 -690 -1 365
B 18 554 6.36 18 562 6.37 19 020 6.52 8 458 466
ST 38 597 13.24 38 299 13. 14 37 332 12.81 -298 -967 -1 265
A5 2 456 0.84 2 624 0. 90 2774 0.95 168 150 318
L 762 0.26 504 0.17 529 0.18 -258 25 -233
> 120°E 122°E 124°E 126° E 128° E > 120°E 122°E 124°E 126°E 128° E
o [ T T T T T o [ T T T
= A 0 ; E ¥ B =z,
& &
w w
z z
A z @ z
& 18
w w
Z. Z.
R z @ Z
1% &%
<~ <~
“1 HERRGA “ 1 BRGIA
¥ L s - % -t z
E 1% Eih 1%
HEH < HEH <
z | [RiTA) z .
S R e [ Eianidaihii]
~ A z ¥ e z
0 100 200km | 0 100 200km| ¥
z 1 z 1
S 1 1 1 1 i 1 1 1 1
<t <t

118 FE 120°FE 122°FE 124°E 126°E 118 E 120°E 122°F 124°FE 126°E
A KR/ B MBI, #ES . 6S(2022) 1495 %

B3 2000—2015 FESRGLRBEF/EL
Fig. 3 Changes of pattern of ecosystem types from 2000 to 2015

P 120°E122°E124°E126° E128°E = 120°E122°E124°E126°E128°E 120°E122°El24°E126°E128°E
& -20b0$ o = %[ 2010@ z 4 2015$ -
) do o - o
o N o
vy i Kl w
z z =
@ 17 @ 179 17
£ =1 f=3 (=3
%? vy w w
z L z Z|
b 1= & =R z
) 7 & 1%
< <t <
z z z i
g = % z % “ g z
KIS mm 7|2 KL mm | @ : KRGS mm 7 &
“L .lﬁji 566.637 z| 5 666.807 z| .,m: 585.277
& fit:0 z % .{tg;() z % fis: 0 z
0 100 200km | 0 100 200km |3 0 100 200km | F
z z " z a [
%" C 1 1 1 1 g'_ C 1 1 1 1 Ei‘ C - i 1 1 1
T 118 E 120°E 122°E 124°E 126°E < 118°FE 120°FE 122°FE 124°FE 126°FE < 118°E 120°E 122°E 124° E 126° E

F KIS GS(2022) 1495 5

B4 KEHEZELTHIEE
Fig. 4 Spatial distribution of water supply
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Table 5 Dynamics of water supply and carbon storage
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¢ m3 #/(mm - km™?) Tg
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2010 4 179. 30 61.50 6 575. 46
2015 4 114.18 39.16 6 578.32
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~ 120° E122° E124° E126° E128° E ~ 120°E122° E124° E126° E128° E . 120° E122° E124° E126° E128° E
gr C T T |‘: T T - gr_ T T T T T - gr_ T T T T -
v do v Hdo o
o o o
w w w
z z. Z
% | Z ‘,Nj Z m z
= & 1&
w) w) w
z z Z
o% z o% z D% z
s RS %
<t <t <t
z| z| = AEBE TR R
% 1= et it A8 1k z 3 o 240,999 | =
WKL i | 5 Mg-km™) 1% Bl 33202 |F
z. o 15 484.897 z -f%]: 139 547 Z|
el T =18 =IB
¥ B 471000 T F B 139547 | 1z
0 100 200km | © 0 100 200 km 3 0 100 200km |3
z z 2 z S —
° B 1 1 1 1 o e 1 1 1 1 1 o & 1 1 1 1
F IS F 120°F 122°F 124°F 126°F ¥ 118°F 120°F 122°F 124°F 126°E 5 118° F 120°F 122°F 124° F, 126°
S GS(2022) 1495 &
5 2000—2015 EERRGERE V= AETLS
Fig.5 Spatial distribution of ecosystem service functions from 2000 to 2015
= 120° E122° E124° E126° E128° E = 120° E122° E124° E126° E128° E = 120° £122° E124° E126° E128° E
2 [ 20004F e ' ) =z o[ 20104 ' f z &f 20154 ! ' f z
w) o N Ve o ) o
Sehi o Hg S EES T
wy wy wy
z Z Z
&l z &l z & z
el - o v - o gl -
(=} (=3 (=}
w ) w
z | Z z
) z 2 z & z
e 1% 1%
<t <t <t
. Z Z
% z % ~% : z
Tfit/ (Mg - k)| 2 Wfif R (Mg - km)| F Wi (Mg - km™) | F
= g 139547 “1 iz 139 547 o Wi 139547
N} Nej Nel
N 1%: 0 1z~ 1i5: 0 177 1%: 0 17
0 100 200km | 0 100 200km |¥ 0 100 200km |3
3 1 z I — zl g e
= k- Il 1 Il Il ok L L L L Il ER ¥ L L L Il
< SOOI E 1200F 122°E 124°E 126°E 5 118° E 120° E 122° E 124° E 126° E

118° E 120° E 122° E 124° E 126° E

Fig. 6

e

H 5. GS(2022) 1495 5

tEE=E S HEE

Spatial distribution of carbon storage



- 594 - A 5 kN OB B ¥ Ok $38 %
= 120° E122° E124° E126° E128° E = 120° E122° E124° E126° E128° E = 120° E122° E124° E126° E128° E
c T T o EAT T T S E AT T T
% [ 20004F oot |7 & 2010% o |7 g 2015 1=
o o o
wy v w
Z z <
o z § z =
4 o% B o% N é
z z Z
R - 7 -2 -
& 1% Té&
I F <
z | [ Z_ Z_
% A - & BB |2 % AR | =
e c T s
- -
=L “L R “L R
£ z % LI P ; B G -
0 100 200km |¥ 0 100 200km |¥ 0 100 200km |3
z z z S —
oy = 1 1 1 1 2 8 1 1 1 1 i 1 1 1 1

4

118°E 120°E 122°E 124°E 126°E < 118°E 120°E 122°E 124° E 126° E

o
T 118 E 120°F 122°F 124°E 126°

H KIS GS(2022) 1495 &

B7 4ARRETHIHES
Fig.7 Spatial distribution of habitat quality

*k6 HEREEZEMRRHEAL
Table 6 Area and percentage of different habitat quality grades
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Table 7 Percentage of areas of trade-off relation and synergy relation in each region
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