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FEE | Ui &2 9K 3+ MR A fb (LUCC) FF 2 i A 8 R M 55 AR RIS ZE R R, LALZL T JE A At Bt st 7= X
AN it i 2 R 110 B W A CORYC IR ) BRI ) AF S & MR A5 P AT 2000 4F Al 2017 4F LUCC A28 1L
G3HT, Bz FE A T M E A 7 TR SR R ITA A AR S R G IR S5 8 S AR, S5 53 . (1) 38 R0l A R ik
I LUCC BhaS 51k 14.83% F1 5.64% , Fo AR fb e KA #15 FH M 76 W RT3 B34 I 39.189% Fl 23.68% ., (2) ¥ HEWA R K 4 J s
FH SR it A TR R ) 8 el A 25 R GE IR 45 (BB 1520.77 T3 7T, 10 J Ak D) FR1 -t P b T FR ) B I i 4446 374.93 7T,
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Impacts of village land use change on ecosystem services and human well-being

under different tourism models in Hani Rice Terrace
ZHANG Juan,CHEN Fan, JIAO Yuanmei® , LIU Chengjing,ZHAO Dongmei, LIU Zhilin, XU Qiue, QIU Yingmei

College of Tourism and Geography ,Yunnan Normal University , Kunming 650500, China

Abstract: Tourism development is an important factor driving land use change (LUCC), affecting ecosystem services and
human welfare. This paper selected Huangcaoling Village with tourism and reception functions and Sheng Village with
reception function as the research objects in the Honghe Hani Rice Terraces, and they had different tourism development
models. According to the classification standards and evaluation methods of ecosystem services, we used the quantitative
methods such as substitution cost, market value and shadow engineering to assess and compare the ecosystem service value
by combining land use change of two villages from 2009 to 2017. The results showed that (1) the LUCC dynamic index of
Huangcaoling Village and Sheng Village was 14.83% and 5.64% , respectively, and the construction land changed the most
by increasing 39.18% and 23.68%. (2) Huangcaoling Village's ecosystem service value increased by 15.21 million yuan
due to the development of terrace tourism and the increase of forest land area. Sheng Village's ecosystem service value
increased 3.75 million yuan due to the increase of farmland and forest land. The ecosystem service value of forest land was
the highest. (3) As for the value of individual ecosystem service, Huangcaoling Village had the largest growth rate of

recreational value due to development of tourism, which was 1249% , while Sheng Village did not increase, indicating that
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the tourism model had a greater impact on the ecosystem services value in the two villages. (4) The increase rate of
ecosystem service value in Huangcaoling Village and Sheng Village was 1.5 times and 1 time, respectively. The increase rate
of tourism service income was 18.7 times and 4.1 times, respectively. The welfare of villagers per unit land area was
increased by 23.79%10* hm™ a™" and 4.90x10* hm™ a™', which showed that the diversified tourism services could improve
human welfare, also provided data support for the government to develop heritage tourism and make ecological compensation

standards.

Key Words: Hani Rice Terrace; land use change; ecosystem service value; human well-being; village
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S NS, A R X U B AR AR R A HFIE LUCC X A2 R G 55 0 (E (ecosystem
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Fig.1 Location of Huangcaoling Village and Sheng Village in Honghe Hani Terraced Heritage Site and its land use maps in 2009 and 2017
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3 ZBREHS

3.1 FIAR RIS 2009 4 2017 4E At HUR FHAE (L

2009 41 2017 4F P54~ Bt 391 8 0 Ff RN B AT AS TR - s 2R A0 G 5 B B e 2 BToR . MO T] = b FI) F 2
R AR LR - 38 R A R i AR M 2R T/ | s D T R 258 22, IR 43 I AE 109% 1 7.519% 5 #8535 FH s 3%
T BE K 5 40% , AR HUIE NG ETE 10% 2247, 2009 4F—2017 A JP A B 1 1 AR 20 30— 2, 8 b R0 AR s 1
24 5 B/ IR R A 5 P M TR AR T 23.68% ., 2009—2017 4F AN} FE AN [1] 4 i1 248 0 27 i) 1) s 4 5 2R
WFE 3 Fias, BRI R ARk 5 A ) AR RN 5 b — 30 ) I R v AR Y 70.76% 1 17.29% 5 U
/U M T A T ML o el M AT RR Y 89.07% 5 HE IS FH M A 0 T2 B U T B L AR L 1 Ak, —
530 o R T T b S TR 1Y 47.96% F11 45.36%  FAEAT UL H 0% R b 32 B 54 A SR bR AP 1, — 35 53 00) o ko
T TR 87.40% 1 7.79% ; £ 1% FH i T AR A48 i 20k 1 T AR, 8 R B TR o i ke A 5 b
TR 86.09%

R2 2009—2017 FHEEUG IR AR E T3 F) A 2R & b L FN3B0E/ %
Table 2 Changes and increase in the proportion of different land use types of Huangcaoling and sheng village in 2009 —2017

Sy pE ) - JHAS -
Categories 2009 4F: 2017 4 e 2009 4 2017 4F U
Increase Increase
B Farmland 33.61 31.09 -7.51 41.31 41.70 0.95
Mith Woodland 37.73 41.36 9.61 44.97 48.21 7.21
H 4 Grassland 25.49 22.93 -10.04 9.80 5.20 -46.94
A FHHL Contraction land 2.70 3.76 39.18 3.60 4.46 23.68
HAl 4 Other land 0.46 0.86 85.88 0.32 0.43 35.94
Mt Total 100.00 100.00 — 100.00 100.00 —
F32009—2017 FEEGHBA T i F] AR BB EREMELE
Table 3 Land use transfer matrix and conversion rate of Huangcaoling and Sheng village in 2009—2017
2009 4F
2017 4 it ity Bl e Hfle 14
Farmland Woodland Grassland Built-up area Other land
WA R #HFHb Farmland/m? 368102 21823 2539 1151 25
AL Conversion rate/% — 5.16 0.01 0.27 0.01
Mt/ m* Woodland 38847 411668 67582 1704 875
AL Conversion rate/% 8.18 — 14.23 0.36 0.18
EEHl Grassland/m? 9491 31225 244940 154 534
ALK Conversion rate/% 2.96 9.73 — 0.05 0.17
F X HL Contraction land/m? 6395 6048 1160 31868 1908
Ak % Conversion rate/% 18.79 17.77 3.41 — 5.61
HAlFHH Other land/m? 165 4109 4587 31 1932
ALK Conversion rate/% 2.84 70.57 78.77 0.53 —
JHEA i Farmland/m? 1943861 153953 30078 5993 5886
4k # Conversion rate/% — 7.26 1.42 0.28 0.28
HHL Woodland/m? 145859 1980325 337452 6552 1112
4k Conversion rate/ % 6.32 — 14.63 0.28 0.05
i Grassland/m? 16303 123534 116346 7077 3614
EEAL# Conversion rate/% 3.24 24.58 — 1.41 0.72
AU HH Contraction land/m? 13135 46956 3330 163247 2758
4k Conversion rate/% 7.10 25.40 1.80 — 1.49
HoAl1 i3 Other land/m? 4 1894 15219 2287 2596
4k Conversion rate/% 0.02 11.70 94.03 14.13 —
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3.2 BRI 25 1 MR FH S B AR S R G R S5 (B o B

FRPEER 1 ARG W BT E AR 2 5 E0A R R0 A 09 4 A0 i AR 3315 30 AR S R SR 55
H(F4), HE 2009 51 2017 4, AT A4S RGEMRSS M EEB R F TS M AESRGE RS BN EN
BRI AT 3.8 F5 RN 2.6 1%, 3% — 7 115 AT = b B i AR KA O, (E AR B8 T AR b b A= S R G R 45 (AT
F il Ff, Horp BRI R 2009 4F 1 2853.91 J5 G NE] 2017 4511 4374.68 JioT, MK T 1.5 5 42475 Bk
FF 1 2009 4E (1) 10845.02 J7JCHEHNE] 2017 4E(% 11219.95 J1J0, K T 1 5 e 47, FWEFIA A 942 B R 5 45
AT E AT E . IS MR AE 28 R G IR 55 (L0 L A9 1ok, Mot > B b > 0 by ) G e b i BT
B EBIZ R 50% 2247, LT WARHB XS AT 28 A S RE L A EH B XRFEEMEM, HIK, 2017 FH TSR
A R GRS EAR LG 2009 4E3G N T 3 £5 2, & th T B st s Y5 v B 08 R & SRS TS ik Ui, B i i)
BRGNS M B & /)y, I 2 B R 3 3228 R S (b O b AR b BT 2K

R4 2009—2017 FEERFHFIBHAHE T HEBRERESNETK

Table 4 The ecosystem service value changes of different land use type items of Huangcaoling and Sheng villages in 2009—2017

s R FRIA R/ (x10* JT) R/ (x10* JT)

Value category 2009 4F- 2017 4 iR/ % 2009 4F- 2017 4F i o
Increase Increase

Hrith £ RS0 Farmland ecosystem 610.59 1926.67 215.54 2549.00 2926.98 14.83

MR RS Forestland ecosystem 1378.10 1563.11 13.43 6691.40 7420.50 10.90

F A A RS Grassland ecosystem 865.22 884.90 2.27 1604.62 872.47 -45.63

&3t Total 2853.91 4374.68 53.29 10845.02 11219.95 3.46

3.3 E AR I S R GRS I E S BT

fH % 5 AN, 13 FheATH A 25 R G0 IR 45 2T A0 A2 25 R 48 IR 55 (5 AE 2009—2017 4R [a] 44 48 K ARk, R
PEETK | AR AR AP LA AT i A2 ) Z2 R P O 3 R B R ] 1) A 08 7 B A (B sl 2D 41, HL Ay 8 Tl
BRGNS EMAEB RGNS N E 2 LA R 2l TR B3 st SR I 5 2R ) Z PR IR
PEDIRERY GE A BAE T . PR 28 R A IR S R GRS N ARTE T SR AR 2R

R5 2009—20017 EFEEBRHMBHETESRERSNET L

Table 5 Changes in single ecosystem service values of Huangcaoling and Sheng village in 2009—2017

4 2 W i RS ME/ (x10°5T) RS E/ (x10°5T)
Service types Service function 2009 4F 2017 4 Y/ % 2009 ¢ 2017 47 K/ %
Increase Increase
P2 IR 55 fakAy 67.06 70.36 4.92 118.02 251.5 113.1
Provisioning services =4 35.16 98.74 180.83 277.79 445.84 60.5
P IRSE Nz SliRel 1294.03 1421.07 9.82 6286.96 6739.67 7.2
Regulation services A 333.61 308.54 -7.51 1670.91 1686.76 0.95
PHPEE K 24.88 22.93 -7.84 92.41 86.58 -6.31
RIS 428.3 386.94 -9.66 698.36 392.58 -43.79
RS 20.5 35.13 71.37 29 70.59 143.41
GRS [ 145 158.32 182.85 15.49 395.99 456.99 15.4
Support services YRR 331.32 339.22 2.38 998.4 815.16 -18.35
P4 - HEAE 7.75 8.49 9.55 37.62 40.34 7.23
BRI R 133.46 233.8 75.18 209.02 217.72 4.16
I Bk o L 19.52 17.41 -10.81 30.54 16.22 -46.89
iﬁfjﬁ iwiccs UNGEER 0 1249.2 1249.2 0 0 0
A3t Total 2853.91 4376.68 53.36 10845.02 11219.95 3.46
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4.1 SRR AT iR & A - b MR FH AR AL - A AR R G R S5 A BRI (8] B G &R

TR KA IR Bl ks 2 = MR FH R AE 25 R G R 55 ,
A, R A2 R B O s e [ ] ORI [ M |
B HTIRE K™= A= (AR (AN [R) , DTS 1) 24 N 14 i i e - W T

VU ALk BRSNS #ik

WA FIRFRA (B 2,35 6) . V1 L5 8 —l

2009—2017 4 [f] , phy T3 200 A I 3 55 35 4% 10 % R gﬁgﬁ T

b & ELELHA 1300 B A TR AP VLS R

IRV fi (9307 2 LU 22, DR M PR T e e Wl LRA-LRAB-LERGMSENXRA X
&Fﬁi&iﬂﬂ@?‘ﬁ%,ﬁﬁjjﬁ%ﬁé}%ﬂﬂﬁﬁ\]E’\J/ﬁ\{mﬁﬁﬂﬁ%?ﬁ% ;?‘;g.Z Relationship between tourism development model-land
TR, D HE S BRSO IR A M. 11T IR g ccopsem services vl and human welbeing

(177 58 2K R 5 AL, AT 17 £ 2 25 2R 55 TR 25 1

B0 1.5 45, BEEIR S5 W AR 18.7 475 , 837 - M i B A FARRII4 0 23.79 598 hm™2 o™, AR ELTIT 3, HER &2
17 4 JED S0 2 S B, R A e i, 1 P PR 15, K i 20 M Al B M MR 71 25 R
W25 M FEEHE TN 1 £, HRHP AN 4.1 4% , 867 4 M T AL QRS R AR A B AI14.90 /5 56 b 2™, AT WL, PR hy 6
RV A48 T S A WO, A ST B 3 2 K, L B0 A 2 5 R G T2 (8L R D 45 I A 4
I R - T RS A SRR LV A 185 7 5 8 B 9 e P B 24 25 2R 5 1R 4540 Bk s 1
H ) PR s - M BT | A A0 B 2/ 25 RGO 55 (8, A MR 220 o R SR 0 T i
I3 BYAN R R 37 5 , ST M FIVRELSR M0 5 T AT, DRI AR R AT 4E D M
FUR B R IG 3 (5% (FHL A AR 2R B M D AT T 2 £ R

£ 6 2009—2017 FEEWFFIREF N REBF LB
Table 6 Comparison villagers’ well-being of Huangcaoling and Sheng village in 2009—2017
TR JEERT
AR 2009 4 2017 4% 2009 4 2017 4

. , i
Villagers’ well-being EERE EERE . HERE . EERE
BRI ot R RIS R

55 16
Vb 2853.91 4374.68 10845.02 11219.95

BRGNS M E
Ecosystem services value
(EREESIUION
Accommodation and Vi 0 1249.2 178.56 2039.04

catering income

Eﬂfﬁﬁﬁl\ﬁ . Jiot 83.14 308.05 519.58 798
Residential carrying value

BAA [ AR AR

Villagers’ well-being of JiJt hm™2 a™! 23.33 47.12 22.5 27.7

villagers per unit area

4.2 KT RIERPEES RGNS AP
FEE& A S R GUR S5 O (PPN 75 2055 S8 4% - M R PP AR Y AR SC S BN R IR (B 1 i E [, 2 IR P52
WL AN TR, A5 2 B b B FSCAR AN M A ], AR SORF A5 A B8 o (AR BN (LT3 A 2 2 4F b AR A0 A% 15 b T AR Y
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IREINBENLAE S IR AT TEh %518
ABIFTE ARG JE A T gt 7 A2 U DX 10 A JRASE AN ] B8 PSR 28 D 491, %ok ) 28 A 25 R G IR 55 (EL VA 48 s A
DI IEAT THRE RS T 2 Akl A i s Un] DL v A A5 R GE R 55 B 1T 573 A K P R0 3 R T2 R A K A1)
FHSREE , T 25 A 25 R G 55 I (SR e A R B AR A, fE BERT 8 22 T S ARG e bR R e . ST 28 R
JEELE 25 R G S5 (L B2 R i A R AR - 3t R AR AR W B BIRIE RN YA 275 X & RHIR ST SR MR T4
ARG S5 DR FE AT Rk A eI, B kT 0 AR AR SE B & A 2B RIASE bl A R BA 45 S A 4T 3
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5 #ig
FRAE B L IA A FIERT 2009 4FF11 2017 47 R B (5 50 A1k H R R, 455 Costanza F1T iy b 55 B 5%

B TSR Rl UiE 4 A =k ZE I AR S R G55 L, FEMF S5 e .

(1) AR AR A T5 T, PRSI MCHD T RIS A7 i, ki P B A 8 00 32 2 DJPR s AR b P e A oy 2 5 9
FLUA AN B b T FRUR /D 10.049% I 3 ZAR RO, #3815 T 3t TR RN 39. 18% 5 i) 0 b T s > 509% 2 47 9F
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