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Abstract: With further advancement of national ecological civilization construction, traditional geological hazard control projects
focusing on rigid protection, have presented increasingly prominent limitations in ecological protection and restoration, ecological
environment quality improvement, and landscape restoration. The ecological functionality and durability of such projects are severely
inadequate. Taking geological hazard risk mitigation and ecological benefit enhancement as core objectives, this study elucidates the
coupling relationship between the ecological environment and control projects, based on the analysis of planning and design for
ecological geological hazard control and the organic configuration of ecological control technologies. By comprehensively evaluating
three dimensions - structural durability, control effectiveness durability, and landscape restoration durability -the study identifies
specific indicators that objectively reflect ecological durability and establishes an assessment index system for the durability of eco-
friendly geological hazard control projects. The proposed system includes 7 primary indicators, 13 secondary indicators, and 17

tertiary indicators, along with a clear quantification methodology. This research can promote the improvement of ecological benefits
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in geological hazard prevention and control and advance ecological disaster mitigation practices, providing scientific parameters

and theoretical support for scheme formulation and effectiveness evaluation of ecological geological hazard control projects.

Key words: geological hazards; ecological restoration technology; durability evaluation; pressure-state-response model; ecological

restoration.
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Fig.2 Susceptibility assessment map of rockfalls, landslides and debris flows in China
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Fig.4 Framework for durability assessment of eco-restoration in geological hazard mitigation engineering
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Table 1 Recent comparison of ecological restoration assessment models employing geoecological terminology
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Table 2 Durability assessment indicator system for ecological restoration in geological hazard mitigation engineering
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Table 3 Itemized interpretation of durability indicators for engineering structures with geoecological terminology
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— Y dEhs TR R =Y dE b B AR 2K
i it - AR Dl AR 8 1) A O B 5 SR P R 2 7 B (USLE) ifF 473158«
F AR A=RXKXLXSXC

Forp R R B TR B T 5 K oA S nl il BT 5 LA 15 S I T C AR B E s A T

KAEMREE KR

AOLB REEEALRE R LSRR R B Y RO IR G
o oy LHEFR A b T (R A SO Y 0 T R SR OC R SR O RS L)
. YRR BRI AR B A (AR T R AR A ) (LR U R R A ) 1 BT SR
RMEERIEYE bl GRS AR FR RN S 43 W 04 I A A AR AR SR 1 i
FE— DB AR B (8 T AR AR HEACAR ) 10 T B BRI BRI XU i B 1 A L, — LT
AT
) NDVI— NDVI
) 22 BT L 75 FVIZM
- Forh NDVIIH— LB B ND VL, R S 845 5T NDVIE s ND VI, Jhy 58 4 TCHE % 55

1% ICH NDVIH .
e — DX R TV R AR

m

WM LR B LRSS SHDI=—>"(g,Ing,)
i 1
F g, BT 0 TR LG 5 am Ay S5 OB B B 3K T 1 3
PR AS R G0 CRIAR AR T 268 ) 08 5 M R 50 L 5K KO 2 25 2% TR 5 R A7 R K R D P
e RN TR AR

KRR KU IR K 7 B QWYZEA,X(P,.fR,fET,)Xlo‘%
i=1
o AR i S REMBG PO PR I R, R ARG AL ET, 25 it
T DG T 5 2 2 4 T A A 0K 00 R A5 DA 4 AR B ——E 8 R G MR 45 DB PP AR ) (HI-1173—2021) (ZE &R IR B, 2021b).

P45 ,2020) , LLJE 55 75 4 FlE AL R A BL(K 3).

342 REHRWAME HHEBORW A S 2
AT 25 Az 46 DX e 22 3 BB A2 0 A 8O T R R
Horbok £ R FE R A 4 AR A ROV A L B AR R Al
I T i ] B P e O R R BB B B IR BB
S Jr FLE A5 DA R (258 45, 2007) . 4
TR 5T KA R LG A S R R R 5 A R A5 AT R 2R R

J s He Wy Zo R PR AT B T AR ) SO BR 0 R AR S R
G Ht TP BE J0 5 A Y D RE 5 K R R
PEI AR AR 45 T K RN AR K T A R K R R E
5, SCE R 2RI D 0 (R 4).

343 =UMAT AN SR R E TP E 43S
W 28 1) 45 Ay 5 3 0 T, L4 R R AR SR AT 2
T AR AN AR G B AR A RO AR ) 3 L MK A )
(RIS, 2025) . ZREPEAR LS A R A S R 5



3430 HERBL2E  http://www.earth-science.net

51 %

x5 Z=WRMETAMIERDTIEX

Table 5 Interpretation of Sub-indicators for landscape compatibility and long-term performance metrics in geological and ecologi-

cal contexts
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