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Abstract: Evaluation on the spillover effect of traditional agroecosystem services is helpful to improve the correct cognition
of agroecosystem services and can provide scientific basis for the rational planning of regional socio-economic industrial
structure and ecological security layout. Taking the Hani Terrace Heritage Area in Yunnan Province as an example, we used
the unit area equivalent factor method to evaluate agroecosystem services. Aiming to clarify characteristics and value
spillover of agricultural ecosystem services in the study area, we selected the market value method and the travel cost
interval method to estimate the production service value and leisure tourism service value of the terraced landscape. The
results showed that; (1) From 1995 to 2018, the overall change in land use in the study area was not significant, while the
area of construction land increased relatively much, with a change rate of 59.3%. (2) The total value of agro-ecosystem
services in the Hani Terrace Heritage Area decreased by 8.1x10° yuan, with a change rate of 0.6%; the agricultural
ecosystem service structure remained stable. Among the first-level service types, the value of regulation service was the

largest, while among the second-level service types, the value of climate regulation service was the largest. The contribution
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rate of food and raw material production value was only 6%, and the value of water resource supply service was negative.
(3) In 2018, the grain production service value was 0.8X10° yuan, and the value of leisure tourism service was 1.3x10°
yuan. The eco-tourism promotes the regional sustainable development, and the terraced agricultural production landscape

has obvious value spillover effect.

Key Words: Hani Terrace; ecosystem services; spilled value; terrace landscape; eco-tourism
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Fig.1 The location of study area
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Table 1 Average value of per-hectare of land ecosystem services in Hani Terrace Heritage Area

gk — gk #FH Cropland Sk -
First category Secondary category KH i Forest Shrub glassland
Paddy farmland Dry farmland
e s Ty 2687.6 1679.8 573.1 751.0
Supply services A 177.9 790.5 1304.3 1106.7
KRR -5197.4 39.5 671.9 612.6
P RSF SRS 2193.6 1324.1 4288.4 3893.1
Regulating services SR 1126.4 711.4 12845.3 10296.0
EE RS 336.0 197.6 3814.1 3399.1
IKSCIRTT 5375.3 533.6 9367.2 7549.1
KRR S IRy 19.8 2035.5 5236.9 4742.9
Support services A FEFR G 375.5 237.1 395.2 355.7
LR B2 415.0 256.9 4762.6 4308.1
£t Total 7509.6 7806.0 43259.0 37014.2
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Table 2 Travel cost intervals of visitor samples in Yuanyang Hani terrace
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[(TC,,TC,,1/7C N/ M/ N Q./% [TC,,TC,,]/7C N/ A M,/ 0./ %
[0,50) 7 294 1.00 [550,600) 11 111 0.38
[50,100) 20 287 0.98 [600,650) 5 100 0.34
[100,150) 12 267 0.91 [650,700) 4 95 0.32
[150,200) 29 255 0.87 [700,750) 8 91 0.31
[200,250) 30 226 0.77 [750,800) 10 83 0.28
[250,300) 34 196 0.67 [800,850) 4 73 0.25
[300,350) 5 162 0.55 [850,900) 9 69 0.23
[350,400) 12 157 0.53 [900,950) 6 60 0.20
[400,450) 10 145 0.49 [950,1000) 10 54 0.18
[450,500) 21 135 0.46 [1000, + ) 44 44 0.15
[500,550) 3 114 0.39
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Fig.2 Spatial distribution of land use in Hani Terrace Heritage Area from 1995 to 2018
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Table 3 Changes of different land use types in Hani Terrace Heritage Area from 1995 to 2018

A A + Hh I A hm? 1995—2018 4E
Land use types 1995 4F 2000 4F: 2005 4F: 2010 4F 2015 4F 2018 4F  AFfbit/hm®  BAEE/ %
JKHI Paddy farmland 4782.3 4778.4 4796.3 4783.5 4777.7 4784.9 2.5 0.1
£l Dry farmland 7968.2 7967.6 7970.0 7908.8 7929.4 7908.6 -59.6 -0.8
A Forest 23560.6 23562.6 23556.9 22573. 9 22592.3 22572.8 -987.8 -4.2
HHlL Shrub glassland 9612.5 9614.4 9597.3 10590.8 10561.9 10559.8 947.3 9.9
A5 HL Construction land 164.4 165.0 167.5 230.9 226.6 261.9 97.5 59.3

3.2 BRJERE H SR K AR AR S R SRS R

WFFE I B A JEe 6 3t 7™ XAV AE B R GRS DRI E S I AR E (R 4) BB R GRS BN ERE A
4K, 1995 4E 3 2018 4RI/ 1 811 1T, IMEAR AR N 0.6% , - HF| S A 2 [ AH B 4% 16 5 30 T g ik
F WM E R 2 & A B AR SE RN, WS RS — RS IRekE , B X Al A 28 RGeSk iy 8 7y
MR35 MK, o = KRRG-S R 70% A4, HARJE SCREIR 55, (IR 45 IR 95 I (EAN 7 6% A4y . FRITLTIfE M
Z5- AL vh v B A SR T > K SCRY > AR HE S SURTA Y >AE W 2 RE M > AL IR 858 > [ A B 7= > B W A 7
>YEREFR MR SR GEWRALLS | S AT R K SCIAT DI REM (BRI o5 BANME Y 50% , BP0 AR 7= D BE A
A7 BB 6% 7240, K BEIRML LA DI RE BTHk R /N T 0,
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F4 19952018 FRRHEEFRESRERSNEERREN
Table 4 Composition and changes of ecosystem service value in Hani Terrace Heritage Area from 1995 to 2018

G Ay AR

ARG Ss ZE EBRGEMSNE - .
Ecosystem services types Ecosystem services value (ESV)/Ji 75 Variation/ Change
P rate/ %
— I T i 1995 4 2000 4F 20054 2010 4F  20154F 2018 4F 1995—2018 4F
M4 iR 55 TYA 4695.9 4695.0 4698.6 4703.2 4703.9 4701.1 5.2 0.1
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Table 5 Travel Regression model of travel cost and tourist willing
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Function type R K Constant K L i Significance
variable variable estimate determination variances

2% PR Linear function TC, 0Q; 0.916 -0.001 0.932 258.982 0.000

SRR A Exponential function TC, Q; 1.059 -0.002 0.992 2295.675 0.000
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Fig.3 Tourists’ recreation demand curve of Yuanyang Hani
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