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Fig.1 Leveling and accretion of landform Fig.2 Nested-loop structure for gravitational geomorphology evolution
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Fig. 3 Spatial pattern of gravitational geomorphology in Fig. 4 Chain developing model of perilous rocks in
deep cutting valley at the Three Gorges of Yangtze River deep valley with gently dipping rock formations
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Fig.5 Geomorphologic developing process for the Zhenziyan escarpment, Nanchuan, Chongqing
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Fig. 6 Weathering curves of carbonaceous shale at Fig. 7 Geomorphological development process of

the foot area of Zhenziyan escarpment, Nanchuan, Chongqing bank slope triggered by impact troughs or niches
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Fig. 8 Development models for slope debris flow
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Fig. 9 Particle injection of carbonaceous shale locating in base of

the Zhenziyan perilous rock, Nanchuan, Chongqing
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Fig. 10 The seating-disintegration process of the Zhenziyan perilous rock, Nanchuan, Chongqing
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Fig. 11 Avalanche damage of Gongjiafang bank at Wu Gorges during

impoundment of the Three Gorges Reservoir
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Fig. 12 Illustration at backward sliding damage for the Wangxia perilous rock

2 it

2.1 ENMRERNRHLERRENMRBRAT EIR

7 ST A — A B2 % 0 M 5 M B e R L A A R S IR 9 A AE B U A s B e W O IR
IRAEHR R E Iy AR AL R R MBS 3 Ty 2 LR . O 1 7 B g 2 T B SRR DA RN DX | R A T T i A IR A
s BN TR A A B R P i R AR O S ML S R OB . AR ) A PR A B JE — R T
. AR O e S — R LU IR B AR A FE R R R G R A A, ) S R
PCHE R O T F I BURAT 4 8 A BYARAS WL AT T — WA 25 DA TR R T R 803 0 0 A, T IR 55 [ I
ZPFRB SHEE PR FOR A A EE L,

AR M AR S B A B L — A b DXl — S [ RUJEE 1 3t 350 A S 114 v K 0 A B 358 78 A 52 4 T 2 AR AL
B o J& T AR A DA TR S A 5 A R ARG . FE 0 B4R 1 2 7408 RO 80 % 2% 31X D 3t 550 A% Jey F) T A
AR AT T WA 08 7 T MDA, AN DU A BT 2 X B b A AR g 1 i g A i AR T U S L, 5 A
P AEAF IR VIAC oy AT ARG SR AL T O ME R 200 & . W A AR DR NG &R L S B m] Rp 42
J& kAR AR I R IR

Hh A N R Bz ISR o TR0 1T B 7 RO S 7 R B L = e T HE R KR TR L e SRR
TR R K R B o R YA K R 3 RO I AR 3t e L 2 5 R O R R B A — DR R TR A kT i
FREe B iz N2 2l 4 1 A A 22 77 580 g J5L 3t T PR 5 G 59 X AR HEAT H R TR A S i i, 2 W AR A
M S50 PR AL R IE 25 DR A BRI il 22 R s, ) S TR DR TR O A M X ) ) AR S R A
TS B0 S AR SN ARSI ARG T 2 DL /NI AR A S B R TR At 2 V2 B IR AR S 2 AL
s Y fe R AE .
2.2 ENMRENENLERRENMRBRAIER

7 A P AL S R — A SRR A MU R G S LR B M S A R R T A2 2 B 3t B st S B
F1E AR NS B v B B S50 30 1 1) 22 72 B8O R A AN s T R BIL A UL B T 2 e A L OF DL A 4R L B
3 BT RIS 3% M e e B S e S B I A A AN b K E e ML S L IR S5 A e e B

KAWL 5K 3 B S X A A 3 I e A I A B R R S AT AR ARG L R X ) R
Ao R SR SN, Y AR T A ) M A A AL BRI R S R R M A Y PR ) e i A LA R
AT ) P R 3 ) WA BOR 8 R PR T T 1), DU ) S B ) M A K R AL iR B, 1
T, Ay T o AR R R S A 2 1 R TR AR M B R A AR T R L R R B A NS R T B v S P R A
FEAR A 50 AR AR AL -l AT -5l R S PO A5 H K 5 1 CTRT 13) 3 ARAS 1 I3 35 295 4 o 75 il 2R 00k R0 il A i
TFRAR ., MO BREEILAE NS BB R T — i e K 8 U8 A7 o s O ] R R 1 U A T R R R
e S 7K e IR DA 30 R S 3l T A B Y0 A D o el R R AU A AL S TE TR ) 5 {E T R e UK R
Ja VA PRI AR Az By B 5 I 22 9 1] (0 5 39 S i e A 3w ol BB AR (BT 14)

75 g i 30 B AL B BT 58 KR P 5 SR A 0 ) M T 5 5 A ik L B3 8 30 K e T R E R



66 BRI AFFMCEAR ¥ https://cqnyj. cqnu. edu. cn %42 %

T vk R BRAALL RORE 7 L TR T 2 CRAR ) 2 IR B ) 2 R B TR R A — R A5 5 ik DL AR
AL LI AR O L R A5 1 PR AR A S A9A% K AT HE R O B AR S B TR 9 L A

B 13 HEXERE-HIT-HRESRREN

Fig. 13 Composite anti-slide structure and method of raft-typed lattice frame-anchor rod-anchor cable for earth landslide
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Fig. 14 Regulation for movement direction of debris flow using high-speed water curtain
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Resources, Environment and Ecology in Three Gorges Area

A Preliminary Study on Nested-Loop Evolution Theory for Gravitational Geomorphology

CHEN Hongkai
(School of Geographical Sciences, China West Normal University, Nanchong Sichuan 637009, China)

Abstract: The development of landforms at different spatial scales essentially belongs to the problem of gravity geomorphological
evolution characterized by perilous rocks, landslides, and debris flows. Paying attention to two classic geomorphic function of
“leveling” and “accumulation”, a nested-loop evolution theory for gravitational geomorphology has been preliminarily proposed
through integrating the three famous geomorphological evolution theories of Davis, Penck, and King by introducing geotechnical
mechanics and applied mechanics. Following the new theory, during stable period of tectonic movement, regional geomorphological
evolution involves a composite structure of “macro scale gradual change effect loop”, “micro scale gradual change effect loop”, and
“rapid change effect loop” of gravity geomorphological processes. Based on the theory, the “three-loop” effect of gravity
geomorphology process is analyzed, and the time scales of macro scale gradual change effect with tens of thousands of years, micro
scale gradual change effect with years to hundreds of years, and rapid change effect loop with minutes to hours are given. Some
scientific attributes of the new theory are discussed, reminding of a methodology and practical approach for gravity geomorphological
disaster reduction, which answers the question of “What is gravity geomorphology and how is it”. Further. a new idea of gravity
geomorphological disaster reduction combining “process containment” and “impact direction steering” has been proposed, with
“evolution” as the guiding principle and “process” as the objective. The theory enriches the scientific contents of traditional
geomorphology and has positive significance for promoting the disaster reduction of gravity geomorphology in engineering.

Keywords: nested-loop evolution theory for gravitational geomorphology; gravity geomorphic process; process containment; impact

direction steering; disaster reduction of gravitational geomorphology
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