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Abstract: The Grand Canal, recognized as a UNESCO World Heritage Site, holds profound historical and cultural
significance. Spanning over two millennia, the regions along the canal have developed into a vibrant cultural belt, where
thriving trade and rich humanistic exchanges have given rise to an array of remarkable intangible cultural heritage (1CH)
projects. These projects have become integral to the Grand Canal’s cultural resources and serve as an invaluable heritage of
Chinese culture. They play a pivotal role in preserving, inheriting, and promoting traditional Chinese culture. This study
examines 1,201 national-level ICH projects located across the eight provinces and municipalities along the Grand Canal

cultural belt. The research employs ArcGIS spatial analysis technology and mathematical statistical methods to analyze the
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structural characteristics and spatial distribution patterns of different ICH types. Additionally, from a cultural ecology
perspective, the study applies ecological sensitivity analysis, ecological suitability analysis, and the minimum cumulative
resistance model to assess the feasibility of establishing ICH corridors. The findings from the study can be summarized as
follows: (1) The ICH types along the Grand Canal cultural belt are comprehensive and distinctive, with significant
variations in their structural distribution. Through kernel density analysis, it was found that the spatial distribution of ICH
follows a general trend of “north-south concentration and central dispersion,” forming a clear “two-core, two-vertical”
distribution structure. (2) The analysis of ecological sensitivity, suitability, and minimum cumulative resistance reveals that
the Grand Canal cultural belt possesses the potential to develop ICH corridors. Areas with medium to high suitability account
for 74.39% of the total region, indicating favorable conditions for such developments. (3) Building upon the above
findings, the study considers the value of ICH, the presence of tourism resources, and corridor construction guidelines. It
proposes a multi-tiered, thematically diverse strategy for the development of ICH corridors, tailored to specific regional
characteristics and cultural assets. This research provides valuable scientific insights and practical recommendations for
promoting the holistic protection of ICH along the Grand Canal, safeguarding ecological environments, and informing the
formulation of important regional strategies. By integrating perspectives on culture, ecology, and strategic planning, the
study contributes to the sustainable development and comprehensive conservation of the Grand Canal’s cultural and natural
heritage. The proposed strategies aim to enhance cultural preservation, boost regional tourism, and create a lasting legacy of

cultural heritage for future generations.

Key Words; Grand Canal Cultural Belt; heritage corridors; sensitivity assessment; suitability evaluation; Minimum

cumulative resistance model
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Table 1 Quantity of ICH resources in the Grand Canal Cultural Belt-geographical distribution

251 Hi[X Region

Type Jea R FOE[A T 7 ITFR T Wil HDIN R
[ 3] L% Folk literature 9 1 5 10 27 5 24 11 92
f£58% 5K Traditional music 5 5 23 13 18 9 15 21 109
153 445 Traditional dance 9 1 11 10 13 10 18 9 81
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Table 2 Ecological sensitivity information of each ecological factor
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Table 3 Distribution of ICH batches in the Grand Canal Cultural Bel
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L 39 78 15 16 14 162/13.49%
TR 26 56 13 18 12 125/10.41%
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Wi 46 97 60 30 24 257/21.40%
LI 37 62 27 19 16 161/13.41%
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Fig.2 ICH area-type structure of the grand canal cultural belt
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Table 4 Nearest neighbor distance index of ICH in the Grand Canal Cultural Belt as a whole and by type

P 25 Result
Type R Z P ZH Type
JE Total 0.25 -49.68 0 £xR
18] 3C2% Folk literature 0.67 -6.75 0 ER-BEHL
4535 5K Traditional music 0.62 -6.75 0 LR AL
A& 55 % Traditional dance 0.8 -3.38 0 ER-BEHL
FESE % Traditional drama 0.64 -9.18 0 ER-BEHL
15 Folk vocal art forms 0.52 -8.34 0 LR -BEHL
b L
f[‘ifjiﬁifi‘fnil‘fjoisl?:n}iement and acrobatics 0.57 175 0 R
{8535 R Traditional art 0.53 -11.0 0 LB -hAL
{5545 2. Traditional craftsmanship 0.45 -16.03 0 R
{58 BE 24 Traditional medicine 0.64 -7.11 0 LB -FhAL
A% Folk customs 0.61 -8.12 0 LR -BEHL
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Fig.4 Evaluation factors of ecological sensitivity analysis
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Fig.5 Single-factor ecological sensitivity assessment and comprehensive score map of the Grand Canal Cultural Belt
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Fig.6 Ecosensitivity assessment of the Grand Canal cultural belt
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AE XA, S5 R, a0 SO R A 1 A s b DR R B SO DX RE T /| O A i LA, &
MO PR AR i BT R A R P L T SRRt oAy 3 DRIk T AR A s R ) A DX, AT
NENSE S -5 TR e B | TR | i | D T RN 7 BN PR PO S T e S R AU VAR R 322 7 L e e
B AN AR BT TR, BRI BRI 7 BO TR SIS 5 Rl R A1 28 50 b X Ay i AR,
HHE DT RR B K, B L X =, 3 SR R I 559% , AN HLIX T AR e /b, 3R B Rz ) SOk AR A 2
EI0 TR S SPIUNER (AR EE | S5 B

£S5 EFEENINEFLIL BERNE

Table 5 Grading, assignment and weight of ecological suitability evaluation factors

A S TE EE R e % R EGL TRAE &
Ecological suitability impact factors Classification Sensitivity level Assign value Weights
A SRS e e BEURR IX. e e AR 5 0.29
Eco-sensitivity results U X e U 4

rhURRIX rh g 3

IR X R gk 2

R AU IX. B[S0 1
=/ m >800 e v BURR 5 0.09
Altitude 600—800 e Rk 4

400—600 r gk 3

200—400 I AR 2

<200 A Uk 1
YepgEs(°) >25 % 1o U 5 0.15
Elevation 15—25 [o0R] 4

10—15 TP U 3

5—10 IR BUR 2

<5 |30 1
MBI w48 4L >0.8 e e AR 5 0.17
Vegetation cover index 0.6—0.8 T U 4

0.4—0.6 UK 3

0.2—0.4 R Ak 2

<0.2 E[ 25051 1
- st ] 2T K sk e e AR 5 0.18
Land-use type MRS F b o B 4

B rh Uk 3

IRAE FH i R AUk 2

KA 1 E[B0 1
KA B /m >1000 e 1o AR 5 0.12
Distance to water system 700—1000 1= R 4

400—700 r gk 3

100—700 I AR 2

<100 A Uk 1

Rz A S A A8 BRI 45 R R 9 A A 8 R T8 AU A 4 BEBOR S W T DX il &
IR | o Rz ) SOy SOt B LR AT A S BE 2%
3.4 FET LR ARBLI T AR Y B T8 & FLAE S

Zia LIRS SCRRIR B, WARp it ™ IR S S | S e R A0 S0, e IR g I E | R SR A
P WA T FE OFIK R IR 5 ANBE TS I - TR UL 6, [RIRE ] GIS A3 MR st & BHL ) B0 ] ¥ AT 43 U
IAL N o34, A5 8 ez ] SCA A s g 1 i 5 B T, DLIRT 8
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Fig.7 Evaluation of ecological suitability of the Grand Canal
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Table 6 Resistance factor classification, assignment and weight

[EWIE NSRS I3 RIS VR AE L
Resistance single factor Classification Sensitivity level Assign value Weights
E/m >1000 i e UK 5 0.16
Altitude 700—1000 e Uk 4

400—700 UK 3

100—400 IR BUR 2

<100 Al gk 1
BB/ (°) >20 s R 5 0.20
Elevation 15—20 AU 4

10—15 Hh UK 3

5—10 IR BUR 2

0—5 A gk 1
- 4 P Kk e v TR 5 0.27
Land-use type SN TR U 4

Bt TP 3

I Hb U 2

A A 2003 1
LiEITicE >0.75 W e R 5 0.23
Vegetation index =0 e R 4

0.5—0.75 UK 3

0.25—0.5 R HUR 2

0—0.25 B[S0 1
K AR /m >2000 W e R 5 0.14
Distance to water system 1500—2000 T U 4

1000—1500 UK 3

500—1000 R HUR 2

<500 AR UK 1
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®7 BEAEBRERST
Table 7 Statistics on suitability grading

BH 7 {E Y@ ] Resistance range <1 1—2 2—3 3—4 4—75
6 H AL Suitability rating S A 4% BT BAE S
TR &5 L Area proportion/% 23.56 31.47 19.36 14.84 10.77

R £ 45 B 7 T 91 T o S G T 1100338 AR P MR L 0 0k 5 AN S8 (R 7)), 4 oA i BE T T v
B PSS L AN B A R R BEASTE B BEL T N ) DX R I R A R S RS L, A A
S B, Rz ) ST 558 w3 KT R AR A 1 3 T X P A X A A Y A e B, =3 2 N R
TR 75% , 32 BH Az 1] SO T 2 i X 458 Ry i ‘BT A AR st JER 3
3.5 Kz Ay IR 5t JER 1 AL

P A R ] SCAR T gt JER T (R A% 0 B A B X Rz T 2 b IX A 3 R0 A S IR A T AP E R 4 55 7
Ak, 3587 BRI DA A3 2T U (B LRI 5208 DL B A A A A0 1) R A R B A — o Y R R R 2 G T
AL 5 4 B 1 R R BE R S Ak 35t R T I, AN EE 22 5 T 2% SR A R IR R 5 I F 40 R i -2R-TH 19
FBERERN . MW B GO0 2 T F T 2 < AZ O X 2 SCAR i ity < BEBRAR S DX ] s 22 0 08 45 L DX 11 Bk
TR, A TR, AT A IR R Sk L R G0 U0 R GRSl R G, e 4T 18 56 T AR 8- Uik =
FEFEAE K az ] SCAb AR 2 i Sepb el s a] 7

S 2 (CANELY W KAz T SCARAE 43 A O SCAR X S SCAR X ST SOk X SCAb X 47 SCAR X
N ST DR SR8 S AR X 38 T A A R IR T AR 2, AL AR OB R S SRR 2R K L2 R 3 [ AR ORI X R A
ONBE R R INBI S Bl BT IR T AR 4, R A a8 AR T R R D B B UR TR
o EE AR DT S SCARAE R R AR S I EL A A I s SOk S B st - A S R, R RS T
BOWER AT, RGP b IR 55 A AR T A FUE IR 35t

AR AR E KK IMB R SRR A KA 5N, JARast B8 TR A S 5A A s 2 A B R i B L, 724548 T 3¢
PRl & R 25 32 G Rt AEARLAEL A2 Y] SC Ak A 35t JBR 1 B 5 BRI R st R Wi il A VR B A IR R R
A3MT RGBT SCAR T AR5 5 i I 22 B Y 06 2R IRER KB T 4k 8 AT 2021—2023 AR i e s B il i A i A
VIR 3A L) b life s X e, il it SPSS 26.0 XFIR st i 53 8 N AR T AH Gt 40 A, AR 45 2R iR
et H i 5 T e T R Il B R 2 8] 1 B PEK S P<0.05, — % Z IR R B0 8 2%, Bl ks vl LUA
ST LAt PR A g AR S [RIER, R 8 B IR S A LR Z RN AH S R A KT 0.9, R B [l 9 75 AT R AR 1 (1) A
FERR B AL RO LS, BRI ] SCAb Ay R 35 08 U5 S5 R Uil & JB 22 (B A7 A 1o B35 I 2 A 1E A G

#8 KEAINHEE ()KL BHR
Table 8 Tourism development in various provinces ( cities) of the Grand Canal Cultural Belt

3A HU L F X E A

HiIX AR ﬁﬁﬁf?/\ﬁ(/’fz./\{ﬁ( ﬁﬁﬂj’?ﬂ&/\/{lﬁj . Number of scenic spots above
) Number Tourist arrivals/billion Tourism revenue/billion
Region of ICH grade 3A/count
2021 4F  20224F 2023 4F 2021 4F  20224F 2023 4F  SAHIX 4A HX 3A X
bl 164 2.55 1.82 3.29 4166.2 2520.3 5849.7 10 70 109
K 47 1.79 1.12 2.36 1968.8 773.1 2215.4 2 33 50
L 162 4.28 3.32 8.79 4424.4 3008.9 9953.1 12 162 238
e 125 7.90 4.36 9.95 6079.0 3160.0 9646.0 17 119 90
IR 186 7.30 5.90 8.00 8278.6 6026.3 9100.0 12 223 636
90 99 5.81 4.36 8.48 5578.3 3160.0 8510.0 12 215 397
DN 161 7.06 5.34 9.40 11593.9 9263.8  12022.7 26 235 265
Wit 257 4.07 3.75 7.60 6772.0 5982.0  10028.9 21 239 500
P 0 0 0 0 0 0 0 0 0
R? 0.945 0.936 0.987 0.974 0.969 0.991 0.992 0.988 0.985
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Fig.9 Simulation construction diagram of the intangible cultural heritage corridor of the Grand Canal Cultural Belt
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DX, AR bR R sd g - R A 7 O v L XA 3 4% TR TN 4 2 = GURIE , Wy X sz
IR o B R, AN B EA T U RRSE T e, AT B A B e R AR i B AL, (ELBR 1 b AL Al M 20 3 X
S, FELN ML B 3 T A R g AR e AL AR T g P IS 2 A

TS A 5 B PP A R AN BEAR R TS D0, 2R OB (A R , 76 % 3 (1 AR BRI AR T, ad i
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[l S A A RPN, AR A EREE SRV A DI , /NS Y AR B SIS bt W 5 T LI B IR AL ¢
TR ARG Bl , Joms KRR i A A5 3R

(4) At X2 JE g s R SR B S PR B S A # b AR BEIR A AR I AL
UK A2 A B, M7 AL IX A2 S 2 ST B AR AUt DX Ay T LG o fin i 2 ikt XA 25 10 B A
B S A B PR
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