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Abstract; This paper is based on the field investigation of the geological disaster that caused by the 5. 12 Wenchuan
Earthquake in Qingyang City and Pingliang City, Gansu Province. It is found that the earthquake-induced collapses and
landslides are charcterized by small type and large number and are mainly distributed at the of the edges of modern erosion
ditch ; The earthquake-induced landslides distributed in the tableland surface, gentle slope hills and tableland of the valley,
is consistent with the cave dwelling and the engineering construction. Although this earthquake has not caused large or
medium-sized landslip, we cnnont neglect the influence of its natural environment, which may change the micro
physiognomy and increase the soil erosion etc. in the next few years. It indicates that it will cause more serious gravity
erosion once the earthquake intensity over degree IV in the Loess Plateau area, which slightly has the difference from the

former general recognition. For the Loess Plateau that is one of the frequent earthquake areas in China, effects of the
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earthquakes need to be considered when the genesis of soil erosion discussed.

Key Words: 5.12 Wenchuan Earthquake; the Loess Plateau of East Gansu Province; soil erosion; environmental effect
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Table 1 Table of the newly added and affected original hidden danger points of geological hazard after Wenchuan Earthquake in Pingliang City

and Qingyang City

FIR collapse Y& Landslide AR EHPE Unstable slope

HEK e Bk #h W Bk e e Bk TPN

Areas Number Max Min Number Max Min Number Max Min

™) (x10*m®) ( x10* m®) ™) (x10*m®) ( x10* m®) ™) ( x10* m®) ( x10* m®)

EE 1 5 2022 120 6 280 60

Tk 4 300 3

;301 4 100 1.8

TH 2 45 26 4 110 42 1 58

iy 21 5 0.6

a5k 1 50 1 30

HFE 1 225 13 150 1.

TS R 17 4 0.1

Bl 5 3.5 0.8

BT 5 760 202.5 3

R 3 20 10

E2E 3 0.2 0.005 9 10 0.02

RE 4 4.3 0.08

411 Total 29 300 0.005 78 2022 0.02 10 280 60
HuTE 3R Land collapse Ve A Debris 1518 Slump H1244% Ground Fissure

BK B BX b BX b BX B/h

ﬁe’i N;ﬁfer Max Min N;ﬁfer Max Min N;ﬁfer Max Min N;ﬁfer Max Min

) (x10* ( x10* ) (x10* ( x10* ) (x10* ( x10* ) (x10* ( x10*

m’) m’) m’) m’) m®) m’) m®) m®)

EE 1 2.76 7 2000 60

i) 3 1 0.5 2 1000 1000

R

T&

4 4

&K 1 270

b7 -1

TS R 1 0.3 19

23|

BT

ER 1

E2E 4 22 600 47

RE 1 215

A1t 1 0.5 5 1 0.3 57 2000 47

* WREKEFETARETESEXELRERET R E RIS RE, SRR ET BX

The data were collected from the field

investigation in Pingliang City and Qingyang City and provided by the Department of Land Resources of the two cities. Some of the data were slightly

changed according to our survey

£2 WIKMBREFRT.RATIHEEELGET

Table 2 Table of the Wenchuan Earthquake field investigations in Pingliang City and Qingyang City

Fi15 Collapse Y& % Landslide 1518 Slump #1Z44& Ground fissure

- R A R A T R AR

i Number Volume Number Volume Number Volume Number Volume

() (x10*m’) (™ ( x10*m®) (™) ( x10*m®) ™ ( x10%*m®)
i%gﬁﬁg%ﬁgﬁﬁﬁﬁﬁz >20 0.024 ~0.0001 1 0.03 1 0.04
g;ﬁgﬁﬁ%ﬁﬁ?%‘fﬁﬁﬁﬁf >30 0.03 ~0.0001 2 0.03~0.04 2 0.06 ~0.01
R AR E S ZRFMNEL
W 45 PO A 28 >30 3.4 ~0.0001 1 0.05 1 100
PR EERE S A ERE
SR >20 0.05 ~0.0001 1 500
hitp : //www. ecologica. cn
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MBS A W1 RS} A

Distribution of ground fissure Distribution of landslide Distribution of collapse
11%

21000 =100 =105
B 1000~1000 B =1005~10% B =105~15
O <1000 O <105 a<1n

Bl 1 PR K TR R R F SRR 47
Fig.1 Scale frequency distribution table of geological hazard of the Wenchuan Earthquakes in Pingliang City and Qingyang City
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i 21 F5BLE

DAL PUSE 45 BT AR RIS 16km” , 29 o5 P35 R BT B ET AR 0. 04% , T SEBR R A= R R 0 &
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B2 ERERARMANE ERERIOEERRR(HRE FRTFELMF RN 4 T )

Fig.2 Landscape of landslide at the edge of modern erosion ditch and barrier lakes( Niuduozui, Liangpo Village, Jinping Town, Chongxin County,
Pingliang City, Gansu Province)

* AR —A D g (28 , ERAE L, B T0m; TROMSE =L RMBMM L ATUS, B 80m; Mk FEREER LR, HEK
PR BT TR H O T M & A B 48 s W AR 2 40m. 84 80m, JEBER 7 ~20m, 4K F4y 10 77 m’ ; B T 5 WIRTE B T B~/ ME
SER, IR B 4 5m, A — M EEK, KKERY 30m?* (5BE) It was originally a bulged mouth of the hill (left) and the top is
covered with approximately 70 m Loess. Underlying rock is the loose red shale of the tertiary period, 80m in depth. The landside occurred mostly in
the loess, yet collapses in the shale caused by the landslide were presented; The landslide was about 40 m in depth and 80 m wide, its slip cliff was
7 ~20 m high, and its volume was approximately 10*m®; 2 small-sized barrier lakes were formed in the ditch at the bottom of the landslide; Both
dykes were about 5 m high and the larger one had a water area of 30 m? ( right)

B3 BUAW AR RRU(H A KT ERE RIS FRATEUR T E A AR)
Fig.3 Landscape of collapses and slumps in Heshigou ( Xizhuang, Xincheng Village, Xincheng Town, Zhenyuan County, Qingyang City, Gansu

Province)

* ZEEIRT SR BT O R Oy — S B 1 32, SRR BRUAL IR R O R 5 ~ 10m B2 ~4m ) 12m 275, (KB4 240m’ ; 45 BN ELIR SR 2
VR H R R, IR B A5 20m B 15m, IEIR{EE 1 ~2m Z245 ,{AFH £ 300 ~400m® The breach referred to by the arrow in the left was the
collapse caused by the earthquake; It was originally a consistent ridge; The breach was 5 ~10 m wide, 2 ~4 m deep, and about 12 m high, and its
volume was 240 m® ; The small-sized slump in the right was also resulted from the earthquake; Iis slip cliff was about 20 m wide and 15 m high; The

slump was 1 ~2 m deep and its volume was about 300 ~400 m®

http : //www. ecologica. cn
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B4 Legend
W 512 01K HufB R B 4 38 3k The existing landslides intensified by Wenchuan Earthquake Y. 1% Ground fissure
U 512 PR MR B B A M TE M3 FA The existing land collapse intensified by Wenchuan Earthquake Y @ Slump
512 Bk HB R B B A Y8 F ¥ The existing debris flow intensified by Wenchuan Earthquake 7 FREMYE Unstable slope
W 512 BJIK B 51 & Y%7 i The newly collapse intensified by Wenchuan Earthquake C BFZERSALBR The borders of the research
512 PCIK HifB 5| & ByHTHITE 3R The newly land collapse intensified by Wenchuan Earthquake {_ WIXJLHR The borders of the
WS 12 BIK BB & ML The newly landslides intensified by Wenchuan Earthquake . administrative areas

BEUA: MR 43 A B RAE L 25 T M T B AR ), e Eep B — R 5 8 AV IR E A R F — 4R iR, FE B R

Note: the distribution map to geological hazard was designed on 1:250000 topographic maps. for 1 map was not published within the same years with 7
other maps, its color was differently presented

B4 RMEFERS. 12 3ONRHR R R EF 576 B
Fig.4 Distribution map of geological hazard after 5.12 Wenchuan Earthquake in Qingyang City, Pingliang City
* BRERBFERBBAAIE B8 TRETHA, ASWILER, RBRBEABRAE, FSRMRRERNTERE, ARSBE;
THAE SR ERBMBRE—FOEHES ; FIRTIEIR X122 e REL, B ERFRH THRARMEIDRKM T 4 Though each of
the hazards was marked on the map, it could only show the approximate place with a large symbol for recognition; The size of the symbol represented
the degree of hazard only and did not show the volume; The type of hazard and its number were put in the square; There were 22 places of hazards in

Kongtong District of Pingliang City, 7 of which were marked on the map

http : //www. ecologica. cn
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FHREABRXKE"E(BRET AKE),
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ZHRA X,

BHR, N3 (FEFE) ) RELRE L —FBASRL, DALY EL, B E L, B HAEMAL
MR Y E AL, RAVAE, &L FEOE, AREAE T RN ERE, MY &L HiE
PEREE T, B, REILHH X R E R/, BRI E T I E,

AR LR RMILE X, A F R & ST IR K, SRR R s AR IR B/, VIR HLRE R, KB T4
RMTEER, B TR E R R, M 81 O ERR, R A S K EMBERRME, A RKEEK
IR B, FEREZNERERER  BRIFLRS SRS, T RKIURK A RAE KB,
MR RE N £, BLE BRI A8, RSB EF—,

4 FREHRLS
4.1 FEELIRFMX,5]EBRMEEGHETIERIVE

BHR, BT SRER BB NEE N BREENIE BB, HEA 2RI EEHBE NS,
MRk B, “ Y BB A B VI B, B 46 tH B0 88 L 3R A v s 7 BB A B X i, R T BB P 46
HBAHB R LB E LB EERA XY, gERNIUE, < E T E i X A R
B IERE R BB R BN 4.5.7. 5.8 B A BB B/ N RTUE N V ESRMIK. ANBE AN
SRBE/NEY, RO EDSE,

B2, KAT LR B8 BB ERRE, Dk = E BB AN R/ NLRFIERE I VE, 5L E
MR REE AR,

npE 4 fras , N36°LLILA R AT L3R X BRUE KAZEN ~ VEZ R, MR R EHRE S 46 4, 5 KA
TEE(BE+RBERGEIHE) B 57.5% , K EHEMA 40 4, XERELETKERIRIIAG T LG AR A6
Wb 7= 1 BB B /N B BRI AT A

PLGEiT 45 R e, 5432 3 A 4, RFATT N36°27' LAt X, BRI KNIV B, MBS & 1Y 3 38 Fi g
Wik 20 4b, 24 HRARHET AR ESE /4, 55 KB RRESE 179,

AT H ,N36°27' LA IV E R AR K4y B R /3, iEL G 25 4k E ST, o mfER
LFHBX A 17 4, & BRI 68% ,

BT, R SE L SRE N FRMZ MR EE I EY . RIMEFIEERN B L, 7P BEIE
BrEMNERE EETEER T AT A XERIBE, EBLL, MBENE L EMEERREHEMmEY
BEERH, BAEI THAEPSMIESE™ ) T YR -5 5K E RS 5= AR E s B net, M h it 4
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R, BN 1556 4FRRPEAEE A 8.0 FHR 1654 4FH N RI/KES 8.0 HufR 1718 4FH W IEIR 7. 5 SR,
1920 4EFEIGIR 8. 5 FIR 1927 4F HATHIN 8.0 SU RS MW U R BB R, WRKRR
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£3 s.2lRiREERE FELBPIMERZXMBABEFHRRERER
Table 3 The newly added and affected original hidden danger points of geological hazard after 5.12 Wenchuen Earthquake in the northern

region of Huachi County and Huanxian County

% No. [ 8 45 2 FR Name TR B Place P

% §¥.4H Fownship, village, grounp AR Coordinater Volume(10*m?®)
1 TEIRARY IS Ik ey BT IR B Y rE A 4074876 ,18752504 2
2 XU Ly B (LA o 4w B 5T £ PR 4046182 ,19243264 1
3 ZRI R RE A BRI BTN & 2B IR 4071844,18746510 2
4 TEETEWA IR e BRI £ EE T 4073884 ,18728196 1.2
5 BERTFEUBEABE EWETN S EEFHN 4075208 ,18733141 0.7
6 BRI L AREE 4w B R mE IR 4040656, 18767867 5
7 #15 £ BURE WL FRiE Al LY & XIPER 4048725 19247631 1.4
8 = FH IR AHE BRI BN R S ERER 4053082,18756443 1.1
9 FEAE9 A BRALAREY B RS S ETR 4049723 ,18747311 2
10 e Lo BTN S BE AR 4073931,18737266 5
11 FEF/NEL LRI ey BLIR £ S FE T 4042851,19235176 2.1
12 FEY T TEAE R L PRI BT S 5FE TR 4042616 ,19236943 1.5
13 20 TR LA EWEFTHS KAWITIR 4045915,19232977 2
14 RT3 10 2 BALE 3 EWEFTHS KAWITIR 4049045 ,19235104 4
15 I B 2. 2 Ay BLAN R BT S AW 4046376 ,19234575 1.4
16 AW L FRIEE BT S AW 4045617,19231446 1.7
17 BN T ABRALAREYE s BT 5 FREER 4049733 ,19237941 2
18 JSER0h 1 REYRESHRTHERA 4065980, 18687475 40
19 T4 FENK S LEBHE DS 4039105, 18726147 15
20 LG iR R EYLE & WA LA 4069681 ,18695227 225

= JRARIEAE A R E T FRIRA ST RO ~ 8 SRR, 9 ~ 19 RIS AR 20 BEEHERE L RAR B
The data were provided by the Department of Land Resources of Huachi County and Huanxian County; 1 ~8 are the newly added landslides, 9 ~ 19 are the

landslides seriously affected, and 20 is the collapse on the existing cliffside

4.2 WIECEE SR AL ]
TRPAIR IR K (R ol B T B AR A A R A AR E R R RS, 51 R AR IR RIS E R R R,
B R R TAHK T R IR R0 - HR T POKELE , B LI LA B30 3iF ARk v
R, G RS AL TR AR AIESRAEAENRAEX, FENSE (W) ERMIERAR,
MERMEHRI—EREL A TREALE,
AR FEREFE ) RURRTRAE . 5K 2.8 3 Jra—k, RSS2 6 B35 A8k, iR
ABIYCRHR , SRFHTEEZREFAE, ERFEMRIEL , T BHEE THERET
&4 S RE R M, BE BRIV REEG KR, ER T KERE SENRMAERR AL, &2

HRMFEREA R ENIE, MR T RESEHRMH L RER,

—fBOLT , R E X FRE X RASTE R — i R LRI . SO , BRI R R 35
BEEMERZIE 6525 (L) , #EEARER 233 1L, M EREEITHAHE BN EFER, LBELEX,
]I, R R B T M B ) R P R B

RS IR I T G Y BE R RS 1 R A AL, B SRR ZE A SE I Y 8 B A5 SE AR BRI 52 A
W, ERE N RMEKENE,

hitp : //www. ecologica. cn



12 4 PRICEe S DU K MR B AR 3 L SR SRR A E AT 5925

F4 FEwEATS. 12 JIIXBRES] ZHEHSMGET
Table 4 Table of gravity erosion by 5.12 Wenchuan Earthquake in Pingliang City and Qingyang City
FRLSER Source FA35 (4b) Collapse No. g3k (4k) Landslide No. ¥&3 (4k) Slump No. HuTE 35 B (4L ) Land collapse No.
HE TG hEE

Sitatistic and field investigation

>129 >82 >4 >1

BUNKHREVE , Fa MR T T RS T 57 LB ZREE 10 AL AT E R, Hoh B — gl RIS 7E Y
o BN, PR REE B S R BRF L (35°21. 357,106°53. 61') Ky 4% , BIE , K 500m, B R
FHRPE, WRFBRISN)—BREF R RER T HAES— P EZRM, SR ER,

XS EREBRRIA—F, BUNRMBRIG, KT HBRE SR AR ERIFR % 17356 [ (L) , 217
BREEE 1643 1L, S —SAR M EREE, Z3 T B R it— 3B KB, X8t T A 5 =
LAJE A AR 3R HLER
4.3 RENTE T Roh ™ A R

EERIE=TE:

(1) S FHE— Y &, IE A B/

FAEE BRI ISR AR I8 R, & BRI AR SERE IR IR R B SR IE ARG
B0 XA REMARTRRAR A LR AR, BafEiR . 2. i AR5
HE—BRRE FIIN, 2 5E R R A R YRR 1% 40m, B3 & /KCOR B X R B AR R
25 10m, AR KM AR FTEE D HIERT 40m 1 10m,

MBA TR , SR SE FEH JK AT R E R LT 231 46, HBRE T 43 46, BRE T 119
A, ERET 3 A, BRI RAEFRBNE MBI F D EAKE, BRBRKERA K EL S8 4%, BT —#
IY ARSI R AETE B WUT BE b LISH  BiE i B R  R D R TR B R I A 5 . XK R EI T A A
R FIIE B B4 /D o

(2) N BB IN , (B2t MR A B2 M g B RIS B0 B3k

B RF X AR RE LB 8 3, B2 0 e B A A S i P . BR T () &R, K
R ERMINTIE , SE R EIZ i — N e, B KU F BB E B EE R, XM HR L THES,
R&THIBIIAME . HRE, P SLRR M E M ER 2% 6758 8] (FL) , i BRZRAESF A R R B 1R ) 1% 18999
Bl (L) , IERBETXFBREERN, HEERNERGEEULRERITHANEEKEFER AR, EHE
WA B RN IE T

R Ve X B IR —E . PUIERXZIR £ it HhnE 25 ) i T 3 K , ot J2 B O DO R Hi R S5 2R A0 Bl
ZHTHHEEEMIS . IMELERFEEREXHRRENRE(ES),
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Table 5 The danger points of geological hazard after 5.12 Wenchuan Earthquake in the coal mining area of Xinyao of Congxin County

i 2] Type HHE Volume

HE PEEETE T IR
Ground Ground fissure and land collapse in Zhaizi Group, Zhaizi Village, Xinyao Town

BEEE TR IR B
Ground fissure and land collapse in Paifangling Group, Zhaizi Village, Xinyao Town

BN A s B
Ground fissure in Zhouzhai Group, Zhouzhai Village, Xinyao Town

HF T HRBRAFNHATIRHIAT 17 A REMETE ATt 396m, B4EILIT 649m Deformation:

Underground  ground fissures and deformation in 7 coal companies 396 m, Ground fissure; 649 m

600m

(3) BB i {8 AR AR
BT E T RA RGBS M, AU/ R R, B L X 2R WE B T, ST BETAZE, K40
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2. & 3 B s R A, B 5. 12 BUIRHUR  $RBTR 4 SR AR, BUE T ot AR e HE R
4.4 T SBRERMXK SRR IE]

FAYEVE ISR i, BB , ZER A AR B, DUORBR ) 55, 5 32 A0 e B R TR AK AR K Rl A
RN IE R R, RITE RN “H” CEZER) o YR 2 BRI W W I B T4, BX
R FMRA IR, — 1B RIS gP B, X ToBE S A S HL R B K LR &

VR, DU BRI BE A BORZ KRR, S mE T RET R 1R ® 0, IRE, P K
T H5E P B R R — S R R (1 2) , Hp i — SR B K b 8, (. TR R B ] B A B K, X
B OUR T AR B — B 1B] o W1 B A 6 JOK SCRIZK AR AR T B SE M BORHE AT B 4L il . (B3R R E A
KEWKHIEZER PR NEENEERER, R E RN,

HRRE B REKERRHIPIR, S BEERAR, AR — L IC B RER], 20 L2 T+
/NEREIRE . WU RHBREFEERIE , ZUEB/DR MR 8 1 5 K AR & B M, B2 32 B 38
E2:UPSE

SEbR b, BMES S KRR ) , WARTE B — O S5 WETER, MRRERBINEL b
i, S BN BN B R, X K LR BAA B BInRIFE . B4, YRFMPEE RN, IR T &%
BERMREI R EIE? BARARE , BN EREE K TR 2 FR B B /AL AR 33 A

FRE HpAL T 57 PR HL AR , 3 P - B T R AR R A R MR STILAL , MR . B, R
FRTEREN, BEXEIREKLRENEEAIATEZ, T8 LREKLRA KR E R, AMUEEE
KR, WERE/PMENER . MUIBZBEETREIRRNME, BERER DA T HAM X 5 & %
TR, NTUNRHRR, Frig B K 1 3R
5 4Hit

5.12 PR MR R b EAREE RS H A B R I BGE , (B ANE AL T R B H/D BN R A TR E R
FIHIZEE , X LR A T —E TR B RN, AR 7R D8/ N IE 304 AR /K 385K 05 T, M SE B &8

WRFEABNVEN, &R LT, X5ZAR/NER V BSR4 BT H A 5 B A
RIA AR B = RAS IR PR AL , X R BUR R B, ST L RBUK LR IR, R
WA DHBER,
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