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Preventive Conservation of the Historic Environment: Concepts, Framework, and
Empirical Evidence
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Abstract: Against the background of climate change and rapid urbanization, historic
environments face increasing risks from natural and human-induced hazards, and ex-
isting "passive defense" strategies cannot effectively address these challenged. There-
fore, a proactive approach focusing on preventative measures is essential for protect-
ing the historic environments. By examining the concept of hazard prevention in an-
cient Chinese city-building wisdom and research on preventive conservation of cul-
tural heritage, we clarify the concept of preventive conservation of the historic envi-
ronments. We summarize four types of valuable elements in the historic environ-
ment, including landscape base, street space, cluster lots, and characteristic nodes,
and analyze the mechanism of multi-source disasters. Based on an understanding of
disaster-induced damage to historic environments, we propose a framework for pre-
ventive conservation centered on value conservation. Using Chongqing Ciqikou as a
case study, we explore preventive conservation practices in response to flooding, and
recommend strategic approaches incorporating "risk classification, element classifica-
tion, and disaster stratification". The study aims to provide a reference for advancing

preventive conservation of the historic environments.
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Tab.1 Comparative preventive conservation of museum collections, built heritage, and the historic environment
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Tab.2 Types of historical environmental disaster risk and impact characteristics
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Fig.1 Framework for preventive conservation of historical environmental based on value
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Tab.3 Value components and spatial and attribute characterization of historic environment

MriEEER e 25 A RAE JEHEFRAE FEMEH T
A1 ITHR
A, lzEr]
A =2 g A
A LK
A3 KA A
A, Kz ]
A -4 T R A
B ~1 il =) ®
B, L
B 23 ] B,-2 LHFHRA [}
B, #8541 4 B,-1 1 °
C,—1 HSE A o
C, A5 25 [H] C,—2 AR °
C REREHL B C,=3 Aty A
B C,- 1 FERERLE A
C, FEHELIG
C,=2 FERFILEL A
D=1 Jis 3 )
D, @5
D FHAET A D=2 SR b °
D, FAREZ D,-1 #H4 A A
E: @AFEM; ATEME
F4 MR RENEZ
Tab.4 Security risk types and simulation algorithms
ORI R T AR I %
- JE AR B AL PR i B R P A A
=
ST R E tE HE R CEDLAS 575
- JE PR BT R AR K SEARAEL
ik
A P B RM L BB HEC-RAS K
p_— JE AR BT R AR A R 5 VA U SRR
ety
T B B R FOL-2D K
Wy 2 JE AR AR BE AR I [i] 0
e SHR SR WERTAL L F R LI
s HNEBFHHL I RE | SN2 i e itk
SNBTFR | mTER Vet AN T | L A H AR AT GeoSOS-
i — - FLUS
SRR PR S WY = S e/ ¢
e | R S LS R AT
il SHA R U M A B 5 TR
X JE AR A HESIAE R T B SRR At PO GERTE DN
KK
SRR SR IRGE 7S TR R R R Pyrosim

3.4 FRFHERIPRRI B XF

T 7 LB RS AL 25 R, IS
SRR CBEEET PIASSCHER, R A
SRAGIRTTZE, Ty P AR AP RS0 OE %o v LA
MWEA TR — RS,
Xof S PR A S R AR AR

KHEGRY . BT SR T 585 R
BRI, S BIR T sRER A 1L K S
JE . B RIS )L AR A R
T PRSI s — K E
W dr, RV G R
DR A B4 T 5, R L ) S



W X IRBR TR AR . Mg, HER S FAE

FHFE K F HOE TBX

FRBEFIHLE] o

4 RrxtHEE KB RISTIES AT L
HERE O A XX A5

41 HESEROREXEXER

PR AR 1 3 A4 DX B VL
2015 4F A8k g it b G s SCfR T X, KL
JR SR R 55 AT —
TRACBMPRZEREAR T A BT, B
R CILRT UK R R R ik
BrRFI S, HK K& LR A S B —
H, JRHEERWTUKS & . 2RBRK .
FALEER X . 20204F, BiRD
T R K R, K KA B E A
192.65 m, FHZH KA 11.65 m, FHEUE
JKAL 8.65 m, VLK B2 JCHiT 461 b 8 A % 2%
FIE# 150 m, Btk /K5 = 670 4% (0],
PR S A 1D S ST IX e 4

42 HBEOFEXUHRMNESRKE
i
421 M EHE

FREUT LA R L
AR PR 2R,
F7 S PR R S B 3 I A
JRTy e YT S i ) PR A (E )

7 @ R
ag KERASE—L | |
: KRB — el | ||
b e 7K 23 [ B — 45
(a) IIKESK -

T ArcCISF- 5, FAHERERS O BT XM
BRI IEAE BB, AR otk
PRIRAEGL  ARAFEUIR . SO S A,
o B 10 7 S SCAR AT IX ALK SR .
oS, FRFEHLBL . RRE S EE R
HEATIRAE . K MR VA R T 8
iR ER R, R B
— . BRAMRE R AR, Ll
P XA EIRE. LR 2,

422  JEIE S

5 AL HT VR T e
L u I BT 28 R MEIN G R BT 1 AL
KBk, Aok HEHBUH RIS . Bk
BT B AR s e AR ),
G i s IR ER UL BT K E M A ok . HEC-
RAS /K 303 1 2 AR R 1k 95 9 T AST4L o
BT, 18 S AL R,

e G TN BRI E R 2
HEK W SR AR SR W Rl 30
JH oot TR TR R 9 T8 TR S R A R R
PR T B R B 7K 2% 1 1 Al 4 R AR,
5T R T 4l AR 48 5 K R R RT 4 2%
17 50 SC At DX ik B 9 3 1A T 21
Lo 3 fly B A0 95 Bk 5 R A A
(DEM) . A958R . bR R |
KA Brhodss (=) kst
B, DASUD BRI Al 2% 51 2 T A4t

OGRS Db K 45

98 F) F HEC-RAS 7K 3 J7 %
RIS 2% 11 7 50 SCAR A X 10 47— |
504F—i . 1004F—ilukEr kK E , A
T 11 3 5 T DX 45 AR R I3 B 9 3 Bk o
AR A . LA 3.,

4.3  #iER O BT ER KT

SR KT WS AN [ 25 ) B A 5
IR, i 128 25 AU B 9 0l
1 75 52 SO DX R S0 ) R S B
By, T 2B R R
MR GRR, 104E—i@ikys) itk
iR, “RET IR R
MR (PR, S04E—i@ikyy) itk
BIRCRIS:, “Rb sz RIS (2R
MR (AR, 1004 —ilky;) St
7 XU F RS, HAt DX 30 Ay 9495 4 11
IR o R ASEUL AR A5 At 7 O M fE
IR EENE  HrAasla] . FRIFHLBE . FAE
T RAHEE R ER I, RIS
i (3) TR, BN (LA AU
FEPE, Ay s RSt 7 KU ML AT, LA
SCEER RGP . LA 4.

DR s PR - s 10 A DX 5
TN KOS M v BE L K BRI A0 e
i, T BT KR el A e, H

N

A

L L B7 1m
0 2550 100 150 200

() BERELE

(d) HEAET

(e) HrEIER

B2 #EEOREHXNMERE

Fig.2 Values of Cigikou historic district

117




#ﬁﬁmif?ﬂ 20254 % 201 ¥ 5% 289 A

(d) mRHE DR

ABORIPED B s KRB RUBIEA
VLB DS Sk DI s SCAL M (45
1, B2 R R R RO U IR
RAAT RS 3P — B 45 =R A I sl 3
o m s, B R;
Habt— s S IEf aCHAL | AT SR A
kb, #RMEERER. HrEK,
[ A S0 ) PR B 58 TG, 52 B
BERYHER R T, SRR R &
B MRBET . EEE . ERBE X
PR HAT B 9 Dy LS (e, 1852
BB B R AU R, BB AU
Bk

4.4 wEEEOH AL E R MR Rt
4.4 SRR
TR AU 9 DI g XU 11
X Sl J2 I3 s PR B AN S R AR 13 55 2
T, RIS E SR X, #ERY
17 S S AR A DX e IR 1 DX = e A v

118

(CF) RS VR

3 wiER O B HX HEE S EM

TEW KR . KUV 5 5 BT 32 Ak,
BARXT AT IERE RS T3k . GRS IR
JeBE . WKE . RUEREATL

KGR P AU A X3 XU Y
IX 3l 2 52 9 3 IRV 5% i A /Nl B i 55
PEBAR A X Sk, 5 B4 A 7 1E A A
WA, H R A5 B A R 3% 4 il
B, TR VTR 500 5 B2 5 M 1) DX IR i)
HE.

TR AGK JXURSE F X s ) W T o A1
JRURGE 118) DR 3 — gt LA I B /K R . A2
PEBF UM/ L AT A IR F
Tl HF Yy BRIy kAT
B, PEETT L, R M E R W
{11378
4.4.2 BRI

FARIASEIE DT s BRI A . & AR
FERFERIPEIREE , S )7 L BN A
I EZENZE . AT E (NDS) &
WL AR PR A AR

Fig.3 Flooding scenario simulation in the historic district of Cigikou

Jiti, - DT A A0 I AR, % 4k 25 Bk R A 7
BN, SRR 7 S IREE I AR AR Tk R
FIRY T F R T KU
PO LRI . EAszs ) FEff B
REAE T 25 M H 2 R U KR 1
IERRGE AR 250 | REAF T AR 1Y
UAR B R 5
4.4.3 FENUETPIAY

T A HE T B AL AT 9 R TR
JEFA I T FE R4 H A=A
TR PR 2 o 9 7 R 70 i 1o 1R
SRANAE F AR AU I, % XU 7] g
PE SRS AR HEAT PR, 5 AL
W B S A AR S Y . PRI, AR
S EIEBR BT FE I KA KEY
0577 5 G IR o 2 TN EE 3R 43 2 T B
TR AFINEE, R E R
o 9 KU B R W T | i &
WAN . FERSHRAL . 94 B AT .

Wi 195 U 2 ol s b T iR



W X IRBR TR AR . Mg, HER S FAE

FHFE R F HoE B8R

m
0 2550 100 150 200

oy

P i

(a) Py WP

i

N W

N [ | EF‘E[@ |

; I AR
A

e

(b ) RSP EA AR

Fee IR W i P e B T 8, LT Ay
GEE YRR AN G KR B FA,
Tl 140 Dy B0 SO X TF ARG AT I PR35 M
N 28 8 2 52 B T 97 2 B A L T
Bl

B8 w3135 9L 'Y N A TS
e $eThScfb AR R 2Rk, 18
AMEAE LRI A PR A AT R T
Dy s BRI 2 HR ) AR AR AR A
Rl BEAT “geshpid” e fridr
VEME LA 800 08 [ S PS5 T i 14 22 YK
B o ANHIESEAE S 1) s RT3 s P R
MRS FHIER SR L, Zatd TR T
LT PR I — R i — A Sl 1
X7 B BB PEORPHESR , I DU R
F5 S SCAR T X i), AR 0 5
RS B B PR, R AU 2y
R—EHRR—IFEYE” W TR
PORmE, BTER TSR, SERTHIR T
{14 P17 52 BRI P 1 DR B A3t T i A S e
%, AARRIAE A SR Z2UEARXT g s 26
Ve AL 22 R0k, A5 2R X A
SRIRBE . DIRE AR BN (ELDR AL A 15 ik
—PBESE, AR KU T BEA R AU AR R

B4 #EREmEREERS ERPALE

Fig.4 Rain and flood safety posture patterns

FWMAFHE—LF G, RRIETEA
YU 2 F T ZIRARBETE, LT
SIS BB A

S 30k

[1] UNESCO World Heritage Committee.
Fuzhou declaration[EB/OL]. (2021-07—
18) [2024—12—-18]. https://whec. unesco.
org/document/188530.

[2] IPCC. Climate change 2014: impacts, ad-
aptation, and vulnerability. part a: global
and sectoral aspects|[M]. Cambridge: Cam-
bridge University Press, 2014: 1-32. DOI:
10.1017/CBO9781107415379.

[3] GANDINI A, GARMENDIA L, PRIE-
TO, et al. A holistic and multi—stakehold-
er methodology for vulnerability assess-
ment of cities to flooding and extreme pre-
cipitation events[J]. Sustainable Cities and
Society, 2020, 63: 102437.

[4] ZEAYTER H, MANSOUR A M H. Her-
itage conservation ideologies analysis: his-
toric urban landscape approach for a Medi-

city study[J].
HBRC Journal, 2017, 13(1): 1—12.

(5] A, HE &K HH X LIRS
TR E ARSI, 3T R
AFAC, 2014(9): 62-68.

terranean  historic case

[8]

[9]

[10]

[11]

[12]

[13]

[14]

G
-
E= DG
E =
TR X

R KA. M X WA DS LY RE
A (R RN ) 4 B []]. AT
7, 2015, 22(5): 57—62.

ICOM—-CC. Terminology to characterize
the conservation of tangible cultural heri-
tage[EB/OL]. (2008—01-01) [2024—-03—
11].  http://www. icom—cc. org/242/
about/terminology—for—conservation/#.
XAYjWK5f3g.

FRE FEX ITH 5 PEALN
PR R ST AR T ARG B )],
ALK, 2023, 47(9): 31—44.

FARK, LBE. B P S 5 F AL E AUH A
2] 3R, 2017(10): 54—59.

B HRALE BELEM] EAEAA.
ARH: P A AR, 2006.

WA FAR R BT L] AR,
1990(6): 67—=70.

AZBEHE, RAN . TR T R
SEEHR[]]. FHAIEZ, 2023(1): 58—64.
R EF P BASE G RG ARSP BT
[M]. Rk 5 it 2014.

Office International des Musées. Conférence
internationale pour 1’é¢tude des méthodes
scientifiques appliquées a "examen et a la
conservation des oeuvres d’art[EB/OL].
(1930—10-17) [2024—09—13]. https://at-
om.archives.unesco.org/conference—inter-

nationale—pour—letude—des—methodes—sc

119



ﬁ#&ﬁ%—‘ﬂ 20254 % 241 X% 2894

[15]

[16]

(17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

120

ientifiques—appliquees—a—lexamen—et—a—
la—conservation—des—oeuvres—dart—rome
—13—17—octobre—1930—letat—actuel—de
—lexamen—microchimique—des—peintures
BRANDI C. Theory of restoration (teoria
del restauro) [M]. Firenze: Istituto Centrale
per il Restauro, Nardini Editore, 2005.
LAMBERT S. Italy and the history of pre-
ventive conservation[]]. CeROArt, 2010
(1): 1=10.

SR A 3w A A 2 5 TR AR
[J]. ¥ B Ak =, 2020(3): 49-53.
Fok, RET. BERIET LY LR
DL B R AE BIRG BAR AP 356 AT &
“720" 4 K BM R E AL P E AL
7=, 2023(1): 91-98.

BAR, TAE, MR, TG AR AT
89 £ AR AL T IRAE B A B[], P
SARIE F, 2020(3): 54—57.

KRR, TEE, TP, 5 IR R B
BrbEpR 3P & A MR P54 TR KR LT
[J]. ¥ B Ak =, 2019(6): 59-67.
I, TR, KEF REETRNE
H TR AR AP IR []]. B AR, 2020(12): 2—
9.

Fwh, 5§ EE, R WIFE AR DA
ISR PAR P AL ST []]. B A, 2020(12):
17-23.

Aukdn, ARIR, B, F. AL EHREL
TR MR AP B 50 BT FIE B AN B A
AB1]]. B E K, 2023, 39(8): 57-63.
R, EFE AN T EARELE
TR Mtk A7 BF ()] S, 2021(4):
53—-61.

TEEAR, MARdk, AR, 5 AR ERG
PEARAP BT AN T AREAT A 4[] R
KA, 2021, 28(11): 16—-21.

X FA T, R . R A A R TR
B AR AP B R ATUIR A IR AR AT R A
)], #TEIR, 2021(2): 122—125.

BT, BUHS, B R, . SATER A
X EERIEG EAEH SRR K AT
“ohHe— IR LA AR 9 REAT[]]. SR T ALK
F1, 2023(3): 47-55.

FFoF, RE I, AR, L ORLA S AR
B A E M B A AL 5 A e e AR X T
] WATALR] ), 2021(1): 36—43.
Fe, ik, B, F 405 KB A
REZBAEF R GZAERD: R TS
HLX) 5 5 W22 LB ALA []]. SRR
], 2020(6): 79—-86.

REN J, YAN W T, HUANG Y T, et al.

Defining urban network resilience: a re-

(31]

[32]

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

view[J/OL]. Frontiers of Urban and Rural
Planning, 2024, 2(14). (2024-06-21)
[2024=10-20].  https://chat.
com/a/chat/s/7ftefb29—199b—45a4—
2694—ca6f9a079¢85

ZAKARIA Y A, AKOLGO-AZU-
POGO H, SOALE ]. Land development

deepseck.

and planning laws in Ghana: the historical
perspective[J/OL]. Frontiers of Urban and
Rural Planning, 2024, 2(15). (2024—07—
02) [2024—10-20]. https://link. springer.
com/article/10.1007/544243—024—00041
-2

[M]. Flra AR AL, 1998.
UNESCO, ICCROM, ICOMOS, et al.

Managing disaster risks for world heritage
[M]. Paris: UNESCO, 2010.

ek A A S IREEAT G004 SR AU
LR AR A R IRIE L A B R ALK
Fl, 2018(6): 45—53.

AR, ACE . RS ALA T L
W IR R R AR R e kAT
R[], ALK FF), 2017(6): 105—-112.
A M. B F R W) 255
E)]. FEREHILAK, 1992(1): 17-24.
ICOMOS. Xi“an declaration on the con-
servation of the setting of heritage struc-
tures, sites and areas[EB/OL]. (2005—10—
22) [2025—03—11]. https://www. icomos.
org/images/DOCUMENTS/Charters/
xian—declaration.pdf.

Italian Ministry for Cultural and Environ-
mental Heritage. Charter for the conserva-
tion and restoration of cultural and art ob-
jects[EB/OLY. (1987)[2024—10-15]. https:
//sangem. s3. amazonaws. com/wp—con-
tent/uploads/2015/11/Italian—Restora -
tion—Chart—of—1987-MC.pdf.

FAeT, W3t KB ALF I R AR
MR EF AT T BB, 2009, 25(2):
90—94.

Z=FaF 3., CLARK TN, 5. %32k
B R 2B T KRR AP B AT 04 5 R
[J]. A HLR] 5], 2022(3): 102—110.
Ffe . Wh LIRB Y YR ST
FRAP(]]. T ALK 5 F, 2006(2): 63—66.
FAaF, B 36, Bl K LA AL F
W MR RS ZE[M]. A6 A R
7, 2019.

RE W ED XL RAEP O T ERE
e R AT R[], R ALK, 2011,
35(S1): 48—53.

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

AR, ATARAR . AMME Ky R A 6y I AL
AR L AR NBE T[] IR TR, 2012, 36
(2): 82—88.

B TR K IRH 6 T SR A,
FRIRTT ALK, 2017, 32(2): 1-5.

[ sk 5% . 38T I SRS A A RS A 4R AP
1. B R, 2015(5): 18—22.

BT &, KEAE, REH . BRAREDER
o iAo — AP R ABEX[]]. FF, 2016,
31(1): 1-6.

ARMAIN M Z S, HASSAN Z, RO-
ZAINY M A Z M R, et al. Hydrodynamic
modelling of historical flood event using
one dimensional HEC—RAS in Kelantan
basin, Malaysia[J]. IOP Conference Series:
Earth and Environmental Science, 2021,
920(1): 012031.

R4, A2 &, A28, . AT HEC-RAS
AEA 0 38 SR A SR AT AT R[] KX
K FFAR(TFR), 2023, 56(12): 1536—
1545.

XIAO S, LI N, GUO X. Analysis of flood
impacts on masonry structures and mitiga-
tion measures[]]. Journal of Flood Risk
Management, 2021, 14(3): ¢12730. DOI:
10.1111/5fr3.12730.

IUCN. No time to lose: make full use of
nature—based solutions in the post—2012
climate change regime[R]. Gland: TUCN,
2009.

R, HHEHN, ERRM, & RiTaRdy
TR T A B REAR]]. T ALK 2
F1,2021(1): 104-110.

RE, AURA, A, . 8RB AETA
AT 6 IR BTN Fn 5 AR LR
R[], AR F ], 2024(1): 18-28.

f&E. 2025-03



