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Abstract: As human activities become more stressful to ecosystem services, it is crucial to integrate the social value of
ecosystem services into ecosystem services assessments. Social value, defined as the nonmarket value perceived by the
public, is mainly elicited from public value and preference surveys. Generally, there exist many obstacles to attaining
preliminary survey data via questionnaires and semi-structured interviews. The Value Transfer Mapping Model, a SolVES
(Social Value for Ecosystem Services) sub-model, provides a means of assessing social values in areas where survey data is
missing. In this paper, the elevation and slope were selected as transfer variables, using Taibai Mountain National Forest
Park as the “study site”, and Niubeiliang National Forest Park and the Qinling Mountains as the “policy site”. The Value
Transfer Mapping Model was applied to evaluate the social value of ecosystem services of Niubeiliang National Forest Park
and the Qinling Mountains, with the discussion of the various findings of the Value Transfer Mapping Model in different
scales. In addition to assessing the social values, 4 typical social values ( biodiversity, cultural, aesthetic and recreation )
were chosen to establish the social values of Niubeiliang National Forest Park and the Qinling Mountains, based on the test
AUC and the training AUC from the statistical model of Taibai Mountain National Forest Park. The findings indicated that

1) The recreation value index of Niubeiliang National Forest Park was negatively correlated with elevation, while the
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aesthetic value index was positively correlated with elevation. The recreational value was higher in Takin Valley Mountain
and the Water Tourism Recreation Area relative to the Alpine Scenic Area, which had the highest aesthetic value.
Biodiversity and cultural values were negatively correlated with elevation, and the cultural value was mainly distributed in
the vicinity of Tiefu Temple religious area, but the distribution of biodiversity was not obvious with a wide range; 2) The
recreation value in the Qinling Mountains was positively correlated with elevation, while the aesthetic value was negatively
correlated with elevation. The recreation value index was relatively high in forest parks, with very few high value points of
aesthetic value in the Qinling Mountains. The value of biodiversity was denser at higher altitudes and more concentrated near
ridgelines. The cultural value was chiefly distributed in relatively low altitude areas, but rarely near ridgelines; 3) The
social value of the Qinling Mountains was concentrated in areas with an elevation of 1000—2000 m and a slope of 25°—
35°, while the distribution of social value in Niubeiliang National Forest Park was not obvious; 4) Although the same
statistical model was used, there was a difference in the relationship between output transfer results and environmental
variables of different scales. Meanwhile, the more centralized the distribution of value points, the less statistical
information, the fewer value points of the output when transferring; thus, the Transfer Model of the value point
concentration should be carefully chosen. Overall, the Value Transfer Mapping Model of SolVES integrated the Maxent
model to rapidly transfer social value and was a useful tool for quickly and effectively assessing the social value of ecosystem

services.

Key Words; Value Transfer Mapping Model ; social value; ecosystem services; valuation
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Table 1 The definition of ten social value types of ecosystem services
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x2 TBS 10 HHSMERBNERNMEERRTOREY
Table 2 The max-VI and spatial clustering of 10 social values in TBS

AR IR 3 SPEAR Total sample Jlgk AUC i Auc
Social value type M-VI( N) R value (Z score) Training AUC Test AUC
A H Aesthetic 10(253) 0.04(-29.09) 0.939 0.883
W ZREMENE Biodiversity 6(154) 0.15(-20.13) 0.992 0.871
SALEE M Cultural 3(115) 0.10(-18.37) 0.941 0.884
23548 Economic 2(66) 0.22(-12.11) 0.806 0.819
KA AE Future 3(96) 0.15(-15.84) 0.787 0.716
Ji St =M {E Historical 3(89) 0.08(-16.58) 0.850 0.842
A AT FFLEAN (. Life sustaining 4(120) 0.11(-18.59) 0.882 0.866
WA Recreation 3(109) 0.13(-17.36) 0.880 0.903
FHNE PN E Spiritual 4(118) 0.17(-17.34) 0.891 0.807
J7 I H Therapeutic 2(71) 0.30(-11.32) 0.768 0.719
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Table 3 The source of data
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Table 4 Maximum, minimum and average distribution regions of value index in NBL and Scenic Spots

X1 area RR-min  R-max R-mean A-min A-max A-mean C-min C-max C-mean B-min  B-max B-mean
oA L AKWD U X
Takin Valley landscape tourist and 0 10 1.61 0 7 2.14 0 10 0.98 0 9 1.20
recreational areas
5 \
ﬁmmjﬁz 0 7 1.39 0 8 3.41 0 2 0.44 0 3 0.97
Alpine scenic area
PN RIGIEMEMIX
Liuchiling Fenglin Landscape Area 0 6 1.30 0 5 161 0 3 059 0 3 099
TR BERLE 0 9 1.22 0 5 1.61 0 10 1.02 0 7 1.08
Landscape health resort

=2

ZIN x
%%%Tﬁiﬂﬂ: 0 9 1.29 0 5 1.57 0 4 0.91 0 3 1.04
Tiefu temple religious and cultural area

Aty N

FRREERNLNA 0 10 1.28 0 8 2.17 0 10 0.85 0 9 1.06

NBL national forest park
R-min R-max ,R-mean , A-min , A-max , A-mean A FER NBL BT RAN(E \%imﬁﬂl‘]%d\%ﬁ&%ﬂ]ﬁ, C-min , C-max , C-mean , B-min , B-max , B-mean A ZEm
NBL (93 ECA M F A B 2 R O 1 de MRk ST 31
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Table 5 Maximum, minimum and average distribution regions of social value index in the Qinling Mountains and Scenic Spots

% B Name R-min  R-max R-mean A-min  A-max A-mean C-min  C-max C-mean B-min  B-max B-mean
K11 Taibai Mountain 0 4 1.50 0 6 0.10 0 4 1.12 0 8 1.25
155 Niubeiling 2 3 233 0 0 0 0 1 0.67 1 1

J# K] Tongtianhe 1 2 1.50 0 0 0 0 1 0.50 1 1 1
K 1 Tiantai Mountain 0 3 1.10 0 0 0 0 2 0.60 0 2 0.80
£ 4% Honghegu 0 1 0.50 0 0 0.07 0 1 0.50 0 1 0.50
Rl Cuifeng Mountain 0 2 0.67 0 0 0 0 2 0.67 0 1 0.44
3 Heihe 1 6 3.75 0 0 0 1 3 1.50 0 2 1
MM E Louguantai 0 5 0.92 0 3 0.01 0 4 0.90 0 3 0.65
K411 Tianhua Mountain 0 9 1.22 0 0 0 0 4 0.74 0 7 1.05
KA Zhuque 0 3 1.43 0 1 0.18 0 2 0.86 0 3 0.65
K Taiping 2 4 3 0 0 0 1 2 1.33 0 7 1.05
K211 Taixing Mountain 0 2 1 0 0 0 0 1 0.87 0 1 0.86
211 Zhongnan Mountain 1 5 233 0 0 0 0 4 1.33 0 3 1.33
4E1l) Huashan Mountain 0 5 1.50 0 0 0 0 4 1.57 0 1 0.62
Hr Qiaoyu 0 2 0.87 0 0 0 0 2 0.75 0 3 1.33
/P41l Shaohua Mountain 0 2 1.29 0 0 0 0 2 0.71 0 4 0.79
FEJfiil Wangshun Mountain 0 2 1 0 1 0 0 1 0.80 0 2 0.86
AE Muwang 0 6 1.27 0 0 0 0 2 0.45 1 1 1
ZA 1114 Qinling Mountains 0 9 0.68 0 7 0.09 0 10 0.78 0 9 0.61

R-min  R-max R-mean . A-min , A-max . A-mean 73§ ZE R Z 05 11 bR (E \%%mﬁﬁ/lﬁ/l\ﬂaij(&?ﬂﬁ, C-min , C-max , C-mean . B-min . B-max , B-mean 43 Jl| ¢
RZEUE LUy SCAL R O (R A= P 2R O (P ) e/ N B K B P 3

2.2.2 ZBIBt S EMIRRE AR B R
Kl 7 SR ZEi Ll At S B R B0 M AR Y B R R B SR A S EFE B C R W F Ui
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Fig.6 The relationship between social value index and environmental variables in NBL
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Table 6 The relationship between social value index and DEM

NBL-VI 5 DEM (#3772 NBL-VI 5 DEM MAHXFE0 QL-VI 5 DEM WA 2:  QL-VI 5 DEM M XE R 5L

Mo (2R

Social value type Covariance of NBL-VI Correlation coefficient of Covariance of Correlation coefficient of
and DEM NBL-VI and DEM QL-VI and DEM QI-VI and DEM

WEAH Recreation 0.316 -1.166 0.509 0.370

Y ZREPENE Biodiversity 0.421 -0.020 0.326 0.45

IAHFE M Cultural 0.598 -0.345 0.404 -0.025

FEMH Aesthetic 0.760 0.319 0.006 -0.028

B I7 220 E , SRIIA A SEIE AR s NBL-VI Ay 2715 B2 [ G AR Bl AR LTS 50 QL- VI 22 0 1L b B 17 B4 %

http ; //www.ecologica.cn



24 44 SKRELAH 45 : Sl VES MU B B 7 1 % AN ) 25 [1] RUE 9 iy 7 3 A 9243

10 N 10 ~
W —m 2
8 8 |
6 | 6
4 L 4 L
2+ 2+
500 1000 1500 2000 2500 3000 15 20 25 30 35 40 45 50 55 60
10 - N 10 -
XA —TE
8 F 8 F
6 | 6 +
< 4| 4
2
= 2t 2+
=
<
> 0 . . . . X X X \ 0 . . N . L L .
’S 400 800 120016002000 2400 2800 32003600 15 20 25 30 35 40 45 50 55
%; 8 - 8 —
= SR S Y
P
R=
6 | 6
4 L
4 L
2+
2+
0+
0 1 1 1 1 1 )
500 1000 1500 2000 2500 3000 3500 4000 0 10 20 30 40 50 60 70
10 At 107 P RERE— Bl
8 L
6
4 L
2+
0 1 h 1 1 1 1 1 ) A 1 1 1 1 1 )
400 1200 2000 2800 3600 10 20 30 40 50 60 70

SEH){E Mean/m SEHIE Mean/(°)

B8 HIWLHRETEMNERBNXER

Fig.8 The relationship between social value index and environmental variables in the Qinling Mountains
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