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Remote sensing and geographic information support
the Grand CanalMonitoring of world cultural heritage
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Overview of the Grand Canal as a World Cultural Heritage Site
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Successful application for World Heritage status

> 20145F6H22H, KiSnEE38EtFRE=AS LREFINERIE~=2F, kA
rhESE46MERIEF~IRE.

On June 22, 2014, the Grand Canal was approved to be included in the The World Heritage List
at the 38th World Heritage Conference, becoming the 46th world heritage project in China.
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Heritage Overview
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Herltage Overview (Total amount of heritage)
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487 HERITAGE SITES OF THE GRAND
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Heritage Overview (challenges faced)

01.55NeEEs= ¥ Difficulty in monitoring coverage

RNz GHE RS RERESIEES . BEX, fREREULIEUEEESR, SEEDRET
BHEZXIHFERNEX, The linear extension of the Grand Canal has a wide monitoring
range and a large span. Traditional fixed-point monitoring methods are difficult to fully
cover, resulting in blind spots in some remote or complex areas.

02.5)75ZAL N Difficulty in monitoring dynamic

changes

TENESIET, KA EBDIMNSRR G THEEZNF, BRWRESR, SEBARR.
ABEDN. SIEZE. As a living heritage, the Grand Canal itself and its surrounding
environment are always in a dynamic state of change, and the influencing factors are
complex, including natural erosion, human activities, climate change, etc.

03.i5E{1MiEA¥E Difficulty in cross subject coordination
RETSESRAF. 8. B, FRESIH). BETH—RE. K. REFEDREE,

The management of the Grand Canal involves multiple departments such as water

conservancy, transportation, capital planning, and housing construction. Collaborative
management should be carried out based on a unified base map, data, and bottom line.
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Innovative solution for heritage protection and monitoring of the Grand Canal
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Image Acquisition - Full time and Global Stereoscopic
Perception System

EMT “1+4+12+N” SR, SREIERRIR

2> Implemented "1+4+12+N" multi frequency and multi-scale remote

12 pms
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Meet the differentiated needs of the Grand Canal World Cultural Heritage supervision in terms of "time
frequency" and "spatial aranularity"”
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Image processing - fast image processing

capability Rk 7 L. 1ERE. BEMtEEE SRR G mitIEGESD

Formed mature, stable, and highly automated image product processing capabilities
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Image interpretation - fast and intelligent interpretation of remote sensing images

D AR - 52 >3005 Y EEeHEFS - 28TMHUAI <24h

High precision sample library with a quantity>3 million Intelligent interpretation platform - Province wide change
dlscovery<24 hours
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Image interpretation - precise extraction
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Accurate recognition, early detection and
precise anal sis of surface chanes
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Remote sensing helps protect the Grand Canal

O e = :
= ! T .
I : | IIC
Lo Pattern__ _ Supervision cultural relics
=
=1 entrust omparison ‘ Platform J administrative
analyze
s X R
imp|eme nt Transfer to jfﬂ.*/‘g %E
cultural relics
. ....... o IRT&MELERIESE RIS I:gV; r:ecr;lifeo;cememt Stop illegal activities

WL ST R S
Hi X4 (2023) 61 % m ﬂ: % i % E

Fp aEEs Soh(ESS

= Xt éﬁB (X iak i 4 HA
WL SRR T IFIRA S SCiRdn % IIT1.. kv > I Sa
7 PO TL e S M i WL E BB T 2023 I:i ||/— JZHE éﬁB—th:Z%
A B (. B) XMB, RMFERHR, KM % —_ "“ l)‘
HiFER: WA S @ LH CLAAVEI 76 e
HREMEE (RERATORKHELHE “+E WA SC PR PR S R v

TR EL> o) Ma, RRXHLLMERRIE, ¥
ERA XL AL UERE, BFERE, FRERULHR

B EFREDH ) o (PEFITEEAAT FIEAR Pty RIS Jpi ity = = S ——
B AT B R T Rt XN T AR EAEE AR AL 2024 éﬁlz IXiI”/_ JSHﬁ %E‘B FE*Z%

PEATEEEERNIME, AXEHBpDT:

—. XEBK R ta . .

VLY 4 LS 4P B0 L s /— — =
I e oA Coed 2025 | THRIEEBXE LN SHA BHrRIESmM2HA
HAo B0 7 2 %A B B AT B <R R AL § # &

Wb, AR, HARBIXIEALETHRE, BRARS




2.5 EBELLRI R iR @) oo (D

Pattern comparison throughout the entire process

e 2

~ Image collection and

clustering processing Deep Learning Change Detection Model Manual screening confirmation
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Field attribute assignment Standardization system launch closed-loop management
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SEEEERY: s, Eith. M. Eith. EIR. R, B
BEAEIET. K. BATH. HEte11RES
BT Friusktby). FmEaRY. et

11 types of elements including farmland, gardens, forests,
grasslands, roads, buildings, structures, open-pit mining
sites, water, construction sites, and backfill soil
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2.8 MAREEY Application Effectiveness

» AFREEERSENIIR, EHERAEHETE. BHEFH TXPVEABTEZITARE, MRXIESTX
NE2ENZAE, FHTAIEENDEARFHEE.

Since the implementation of satellite remote sensing monitoring, the

number of change patterns has continued to decline.
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Assist in the protection of the Grand Canal

)) MIEXRESATHAXAMEFENRERERSLAENRWBEIRZANRE, GRTUERESAZC, UM, FiE.
A, BEXN, BRAZEPXRXESAHRANMKE~ "1+ 5" BABFER.

The monitoring system for the Grand Canal World Cultural Heritage in Zhejiang
Province fully utilizes the advantages of surveying and mapping geographic

information technology to construct a "1+5" monitoring system for the Grand
Canal World Cultural Heritage.
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The pattern verification and disposal module has established a closed-loop management system for the entire process of pattern

issuance, work order circulation, map positioning, field verification, rectification review, and illegal assignment
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Surface coverage analysis module

D EFERVHEHERERA, BRTASTHREXAET (IHIR) 2015FF 2021FMit X BZ B R.

Based on remote sensing image intelligent interpretation technology, the surface coverage of the Grand
Canal World Cultural Herltage (Zhejiang section) from 2015 to 2021 was analyzed
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Approval module for construction projects
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REXPDERIP, ENMXFERRMUAY (FRIPFEEMEGEFNE) WERAITBNNYDAHAMIZEHTT
> TEEMBh, EMEZEZHITE, ERHEMIYRSXE.
Focusing on the protection of cultural relics, the spatial overlay analysis of the red line of immovable cultural

relics land is carried out by overlaying the two divisions of cultural relics protection units (protection scope and
construction control zone), achieving online real-time calculation and generating corresponding report files.
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Future Prospects
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F_EBEAEMEFEAE
Building a 'digital twin' of the Grand Canal

ZIEMHABEVNE. AXABTEEFREAR, HEXSET2HSRENEIS=ZSHER, STWHFLR.

==t G [
FERBEFER, EEXES=HEMLESM=%®ANXAHE, XMW

"BEMER + HMEA” B WEEE,

Based on technologies such as oblique photogrammetry and LIDAR, a high-precision real-life 3D model
of the entire Grand Canal is constructed. For key heritage elements such as ancient bridges and ship

locks, 3D laser scanning is overlaid on top of the real-life 3D model to achieve a dual modeling of
"macroscopic reality+microscopic refinement”.
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Al+Grand Canal World Cultural Heritage Monitoring |

)kiéiﬂh'ﬁ;ﬂﬂﬂggﬁﬂb. AMNENERENLTANEH, BEENNXMAMERSESHRIFHRABREER, ik
hENESURALHMPENSEN.

The intelligent monitoring of the Grand Canal is not only an innovation of traditional monitoring methods,
but also a positive exploration of cultural heritage and ecological protection, bringing new vitality and vigor
to the ancient canal.
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