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Evaluation of eco-sustainability of roads in a tourism area. a case study within

Yulong County

JIANG Yiyi
China Tourism Academy, Beijing 100005, China

Abstract: In this research, a synthetic assessment system is developed in order to evaluate the eco-sustainability of roads
and their spatial variability in a tourism area. A case study in Lijiang County, located in the northwest of Yunnan Province,
is described. The tourism industry in this study area has developed rapidly in the past few years. The assessment employs
tools such as landscape pattern metrics, total variation index, and stability coefficients. The study’s results reveal that; (1)
generally, the roads have helped to develop the tourism industry in Yulong County, and their impact on the environment is
minimal; (2) there is significant spatial variability in eco-sustainability among roads; and (3) factors influencing road
ecological sustainability include the intensity of tourist activities, the slope of the roads, the geological structure along the
mountain roads, and the ecosystem sensitivity along the roads. The methodology has made major advances in five main
areas. First, it considers both of the decisive factors of eco-sustainability in a tourism area—the development of a tourism
industry, and its influence on ecosystems. These two form a coherent whole. Second, the methodology evaluates two aspects
of road connectivity features: the internal rationale of road design and construction, and the external interference of
geological hazards. The third highlight of this research is the establishment of a three-layer evaluation system of ecological
effects, which includes the spheres of influence of an ecosystem, its pattern, and ecological factors. Fourth, the evaluation
of road eco-sustainability in a tourism area would benefit by showing the spatial distinction of eco-sustainability of different
roads. Fifth, the support vector machines model used in this paper could exclude the interference with the man-induced
factor when defining weight for the category index. The keys to evaluate the eco-sustainability of the roads in a tourism area

are the rational choice of indexes and the identification of thresholds. For instance, besides their tourism functions such as
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communication, they also perform many social and economic functions. In addition, the impacts of ecological factors such
as the weather, soil, water, and creatures surrounding the roads should be considered as much as possible in the
evaluation. But since some factors are difficult to quantify or statistics difficult to obtain, future research will focus on
improving the evaluation indexes further. To this end, we should carry out experimental studies in order to identify more
reasonable ecological thresholds. The ultimate purpose of our research is to provide references for road construction in the
tourism area and for the protection of ecological integrity. Therefore, in constructing roads in the tourism area, we should
first plan and design road levels in light of the development plan and trend of the tourist area and the tourist capacity of its
roads. Next, in road planning and designing, we should consider the slope-elevation relationship and try to circumvent
areas where geological disasters are likely to occur, thus improving road safety and comfort. Finally, we should follow the
principle of giving priority to conservation and try not to let the roads run across ecologically sensitive areas. Meanwhile, we
must consider restoring the disabled ecological functions and improving the habitat quality on the sides of existing roads, and

propose measures for ecological restoration.

Key Words: Roads in tourism area; eco-sustainability evaluation; mountainous areas in the northwestern region of

Yunnan Province

TH [T T it b ) e R AL R ¥ AR B OCE EIRME R . T R BOIR AR TG 2023 18], 2 U 2 AR R i N AR
BG4y E0 BB AR A T BB i Ui R NG s R AR S R SRR AR RS SR K A
B FE 5 G AR R SR 2 A ) o A 5 LS T R E DK 2 DA TR U b %) AR Hh R AR AR, A A IE
PR 2R BT 20 o 1 T T A R i b T A e A L T R R D R R S L 1) T — A i B 2 Y
KA

[, Bl A TR R B & R | 8 B 1R 37 ] SR M T R b T 45 A () 24 SR ke /) | B o 3 I LA bR s )
SR Y2 T TG T A A | 5 PR R T e N T T T T i Ui b A 2SR B AR S i R A ) 9 TR
Ml IEASOIN ], BARR IR . O BN, T8 B 0 B o3 50 1 Rl B AR A SR i e e vk AR UE R RS AE
R B SR A B T 1 T s QBRSNS 1) R ARON T B A sh A Rl BB
ol 4 T BOR A Sl 2 BGE AERRE T I Gk T T A TS Y MR LR T A R Y
N0 B AR T8 s P 4 7K S0 /N e At COTSRERLNY , T B A R T B R R IR
TH % BT 7R R0 38 T8 T EL X B VR U VR A T R A B i T A TR T R P A B R R

AT UL, 8 & — 7 T 2 il Ui Hi i U Ml 2 e fR HE B A%, 53— T T2 5 e il U L [ 4K PR B Y EE 2 (]
B TR, PR I 0 T8 A S RS A B T S T I T O b i U R, A O A S R G
Jry ik RN AL A HE B RS AE T B G AILEE 55 a3, DTG Ay it e i T 4R 82 e Ty 22 P i B B vt
PES AT EAEPE R AT LA (B PRI , 1 AR XHZ R B TR A R BT, ST I, ARS8 LA
AL VEIL I DX, FARPRBERE S , I A AR i b & R 1ol 1) 6 e L oA 91 ) e i e S s A SRS M I 25 51T
WA AR R | VT 4 E B A SR O zs (8] 7 SR
1 AREXHER

B (S HIRIX) ik = F 2 PEAEE (99°23'—100°32'E ,26°34'—27°46'N) | 4% 24 > 2 411, KA FH 7648
kem® , Y JEVE GG A VOV e 23 ) 500 280 | I 34 P b v 1T AR R G, & VDT R H S R T 42 1 IR 2 [
M RAIG 2% R B BEAMRA M X B, i AT A, LIRSS, IR i e X 32z S 5
W2 E A R R FEH 3 FRE, SRR SRR A AR R AR, T RSORE 4 T B 40 A 0 AR
HYRE A A Z R0 2 AR S o I, AR SR LR,

M T e B 5E N MR M3 52 2% | 22 1 LU | 0 S TB0T 28 38 SR P32 U LA BL380H vy 3 A ] i b DX
BN FETE W, w0, S0 5 I8 SRR 2 S 458 P LT 28 15 ) R 2 7 ELSR B B, (VU 8 L i B, ELIR &=y

http ; //www. ecologica. cn



6330 A E = 31 &

B, Bk E A B BE . 1958—1959 4F, BAE A IS N BB TR S A IR AR B, AR OR , Bl A iR U
b PR K R, R R L TE B 4 H R 83 T IETETE R AR B AR oty MRS S s A KRBT E 4, )
JeHEHE BT I AR AR A 2 A A TR BT S X M PR S VL E R S T S R IS 5K
V14t T T 5 PN 2% S B 1 e et R M Lt T 1) 2 J R T T A S T AR T T M X S 1 T B
ARBERE, 5 B Al R IA 82.45% ., (HGE AR LA X AN ZSIE shp 4 o T 5 e Bk iy F 4R 4R
At TR A G4 B30 R S B R AR A AR X AR S R SR H 3R
2 IR RSHIELE
2.1 PN EERRIAR

Jite Ui L T 14 A SRR I AN, 2 XoF T it AL T UG 2 ) R S T SR S R B SRR T IR E 2 [ B 1
SGATMY SR RIR, e, RIS S I, 1 T D AR S A AT R, 38 S A E MR R 2R, fif 43
A3 TS ] X I A 45 SR B AT HLAL A, STk e 2 e st vl 0E A U 2% 2 () A A A Sy 5 s 1) o 2 ik 3 1) 6
5 133 | e B2 1 D D O (2 S 2 08 e 21 = W i 2 N ST £ 4 1 O oy IV
TE 5 1) R LA KA SR e s ) SR A 1 N 20 3 5 R J) 300 26 75 R R 25 A0 RN T RE 1) 28 4k , 2 B9F 9 i e 3 % 5
# TSRS RS T NE . WA S SR e R A T IR TR it b 3 % o S 3
A SR AT eI /D iR SR THE PO A S R G A G R 5 AR S R S B SR e

ST B YIRS AP A B AR, W SO0 AE 8524 5 2 R oy i e B ) g it I b S I A SRR 4R
PRRR (1) o BT RERRAE LAE B R B M SRR 2h 5 5ol AR 28 2 (B HAT INZEBR R AR R M P8 45,
IR JEATF ST X M AR PG AL LU DX, A4 25 ZR G AR X b AT RS 553 , M TR A e, b S ) 3% 0% 0 R Ko 00 2% 3 I8 79 000 LA
FI SR 50 Ry F2 L I 5 | 0 S RFAE

DI RE MM EIFR TR I LR PPN bR GG A R 5 AN T s AR, E RS
B A T % s (7 1) A A | DA B A5 W 45 T o 2 A =2 ) 1 o S T B, P40 U 5 2 [0 A 3 g B 1)
BAR A B3 6 (R I AR, AR Pt s T AR 25 2 4 BEL A T8 4% 14 T B () FE DR 2% 2 A 2 e MR ZE P b
DX, ANHS PR 2R 5 AL AT 5 50 0 3 b 5 W T % S T 4 4 1 Ml TR

T A AU PP 28 X 30 AR S R G SR AT BE A SE A, PPN 8 A L 435 T8 B ) J i1 A S R BRI 52
M Y1 B XA 25 R Gkt Jey A S A A B R A R RE R o ] 3 A 75 2R 0 A B T TR 5 T I 7 0 - s )
/B AR SR B S 23 0] 22 53 BERAETE BT A B R G SR S B A SR A, T8 I A 25 SR 1 52 i
JE R FH SR, A8 0 ) 10 SR A S e R M S IR B G N A A R AR AR, S LT o
FEBE | 5T AR W T BB

R RIEERERFEEITNERE R

Table 1 Assessment system of road eco-sustainability in tourism area
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Table 2 Resistance of corridor distribution in Yulong County

R T80 &I
Resistance surface Weight
, KE X HEHEY ] I o] I
B AR L KM gy ATy UL KA
snow-ice Shrub Built-up Unutilized 0.10
Land use/ cover Forest land farmland Water
cover Grassland Area Land
BH F1{H Resistance value 10 9 7 6 10 1 9
RHELJ 18 = 3% B Slope/ (°) 0—10 10—20 20—30 30—40 40—50 50—60 >60 0.60
BH 71{H Resistance value 1 3 5 7 8 9 10
BH 710 = . B2/ m 1300— 1800— 2300— 2800— 3300— 3800— 4300— 54800 0.30
Elevation/m 1800 2300 2800 3300 3800 4300 4800 ’
HLI1H 5 3 1 7 8 9 10 10
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Table 3 Classification of slope stability
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Table 4 Criteria for assessing the ecological security of corridor
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Road 1 Road 2 Road3 Road 4 Road 5 Road 6 Road 7 Road 8 Road 9
A B Rationality 5.0 0 1.5 4.5 3.5 2.5 3.5 4.5 3.5
FaE F8 4L Stability index 3.410 2.988 3.525 4.290 3.984 4.442 3.600 4.032 3.446
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Evaluation results

6.218 6.000 5.306 8.499 8.329 7.733 7.733 9.000 7.981

2500 1500 3500 6000 4000 3500 2500 6000 4000

3.719 -0.433 -27.336  -8.710 4.197 -6.541 -9.073 -1.115 1.869

3.516 3.493 4.788 6.305 4.599 3.193 2.462 4.797 2.611
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Fig. 1 Evaluation of road eco-sustainability in Yulong County
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