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Correlation analysis between geological hazards and impact factors
in Qinling- Daba mountains of south Shaanxi Province
QIANG Fei, ZHAO Fa suo, DANG Y & qian
(College of Geology Engineering and Geomatic, Chang’ an University , Xt an 710054, China)

Abstract: Due to the impact factors such as climate, hydrology, geomorphology, geological structure, lithology, and human activt
ties, geological hazards occur often in Qinling Daba mountain area. Statistical analysis was performed on the geological hazard
regionalization in 28 counties or districts of south Shaanxi Province, and the distribution regularities of geological hazards and
the relationship betw een geological hazards and impact factors were investigated. T he results showed that(1) the geological haz
ards show banding distribution along both sides of main rivers, fractures, and roads; ( 2) the geological hazards occur mostly in
the area with an average annual rainfall less than 1000 mm. The hazard density decreases with the increasing of average annual
rainfall, and the hazard density is the greatest in the area with an average annual rainfall less than 800 mm; ( 3) most of the land
slides occur in the slopes with an angle between 20 to 40 ; (4) most of the collapse occur in the slopes with an angle between 40
to 60°;(5) the geological hazards are mainly located in the middle and low er mountain area, and in the lithologic units of Devont
an and Proterozoic eonothem; (6) the effects of fracture on the geological hazards on its sides enhance with the increasing scale
of fracture; and(7) the hazard density is the greatest in the Fengzherr Shanyang deep fracture and the area within 1 km to the
Baojtr Chengdu railw ay. The research results can provide scientific and reliable basis for the geological disaster prevention in m1t
gration relocation.

Key words: Qinling Daba mountain area of south Shaanxi Province; geological hazards; geomorphology; lithology; geological

structure; human activities
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28 AN E(1X) [ B 5K F R BERE, M iR E R 6 A
YUE PE R IAONE N T2, PRI B R 28 B 10 DX 5o (1
A A S 3L 5 % VR I R 15 SRR, N B RIBGE &
O L DA i 5 R 3R 0 Wl 8 PR} 2T e i 3 R T B e
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MK F AR AT B DI DR . BRI X L
JBE Ay R P AS AR IX, 4) AL ZR IR R I 800 m 2%
Bk BN, sk RLARS - Bl - BE o RN SRR
BSEBEH 12 T~ 15 C,db# 6 CT~ 12 C, P& EiliX
p W 7 A P T 32 2, 22 W9 DXCRT 2D T XA ) H . Rk
ANZE B X B AT 2 IR IR, 5 8UE PR W &
B, A 1 000~ 1 300 mm, J&3 A7 78 & MY O, 20 B0 R
SLEg AR T B s 1 700 mm.e WILA M AR K &2
800~ 900 mm. Z& & Fg I b Ll X BE K 28 900~ 1 000
mm . Z5 U8 R IR I XA KRR S D, AL 700~
900 mm. BRFEZE X AE BT R BAEPTE 5~ 10 A, 2 &
RN, VIR 2 WIR, 550 51 i 5 R AT 55 b o K 5

Wk ST ECR R 1. — Bk, 47
T R U N % R IEA SRR R, E R 1 AL, b
JRRK FHARL N RE TP BN /DT 1 000 mm X
Bk, o 800~ 900 mm ) X 48 H 5T K FH R H & Z, K 1 502
b, 7 9E REL 35, 96% , FE LA B A2, HLK S A % R bl
FAERR St R K S ap i dh . XRh R WL % R 2 HE TR
R 5 AN TR 2 2 MIS2m o« 457 ¥ BT B /N 1 kb
X DG L B o b 2 Rk 32, N O R, A28 DR TG 8
BN TR RZ R KR iR ZY, N T M R K E R
A S AP 38 B T R K A X L RS B A SRR AR I
Pl B SRR N OB N, NS TR 3 3h 55, MR &

1
Tab. 1

geological hazards and average annual rainfall

Relationship between the distribution of

GBS K AR b e KERUEL

/mm W OB e HAb 100 km2)
<800 953 42 40 19 1054 8.0
800~ 900 1294 77 90 41 1502 6.9
900~ 1 000 650 70 51 30 801 6.3
1000~ 1100 248 11 12 10 281 5.4
1100~ 1200 286 12 15 20 333 5.4
1200~ 1300 126 11 8 0 145 3.7
1300~ 1400 43 1 3 3 50 4.9
> 1400 10 1 0 0 11 1.4

IIAT, MACF I B S S BCR . K FO M9 H IR 5 12
I Ay T AR e AR T TR A v I 2 T, — T TN 59 T 3
PABUIE 0] A8 5 R 4 B 3 K, S — 7 TR e A R
(R A JR At 78 2 I FORIE UK S 451 Hegeit, iR
Ll Db TR R 8 R G L Py IR O A
SEE MR A E S E R s T T X, B
L DX b TR 9 S v R BRI 2
B 2 nl UL, B PR 1 km DL Py sb R 9 St

102 Ak, L3 oA o PHLR F A2, KFH W R
K, 4 14 48/ 100 km?, o g 3 A7 % XK T S 401 95. 7%,
IYARBEFEN 13,4 467100 km? o LT P00 0] 38 WE R M 42 5
J7LP 1 km S0 P TR AR R D, K H AU AR 4
A 100 km? o FEGETE, H4> SN L F SR A0 0 TG L X
P S IA 20 b/ 100 km?; T 43 S7 S0P R M 8T
JRA XK HEAR LT - Uk, K R U CH A %
BT AR i T b S5 P R 3R A R R

2 1km

Tab.2 Distribution of geological hazards within

1 km along both sides of main rivers

Bl ra 25 B L X AR KT K &R, WA . X WA E =%
HHR IR, S 52 BT SO R FHT o 3TBE i K 652
km, FZEITHE AN WK 141, 7 km, JHTE N K 234 kmo 3
AW, b N B | A B s e W L PR A W Sl e O
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b K R KA R
R v o AW HA BEC /(4 100 km2)
BRI 15 1 1 0 17 8
WAL 38 0 1 0 39 4
FHL 44 2 0 0 46 14

3

b T b 3 R T A s o) R L DR A, R A KAk
TR TS HERR ) B T 46 S 42 A 45 208 M T 7 5 W 23 A 112
31 WBERARE

Bk 2 O X 3 AR AR K, A %, T LR A si
o HBFEAR K FRIE by T 0 . i 346 b O 3 I
o TR BRRE 2 542 AbTE RN 225 b B ) A E AT 4
TF, A B0 SO ) M g B ) o s L AT, PR 4
X 72. 4% BIH MM S 16 200~ 40 A 48% 1 i 3
A 7 407~ 60° S P, /N T 20 100 A1 K i 3| A AN & A
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Fig. 1 The slope angles of landslides and collapses
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Brg 2 1L X HISR TE & B 28, dLFE RIGEE 5, 3
Ll 85, DO BY b, FE R T LA oy 324, )T R AR
B UL L AR L P TR R SR R o M A
AR, P b b S 28 04 T DR L ok 4 X0 e, YR
3 767 m, [T B A AL MBI A X B Al Ak, R 172 mo
Al A LR AR L B TR A 6 AN i3
KM, m X HERAE 3 000~ 3767 m Z I, LB AR 1L
v il R AE 1000~ 1 800 m 2 J]; A% th B X
WHRAE 170~ 1 000 m 2 (W), F BE40 AfE W4y B 1%, 3
T R 1~ 2 R HLIT S0 A, SRR 3~ 4 R, 2 N5
AR K2l e m bl BT K T 5 M B oG R LK 3
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Tab.3 Relationship between the distribution

geological hazards and geomorphology

178 3 T UL, el R e e o b R A R R
Le Bl /b AX 5 27% , FLrh s Bk 8 B8 U8 AR S K EE R
4 02% 0 24% F1 0. 89% , HH T 1% X VA4 V)& iR | TE i
AR 5 AR T AR, 45 A 5 B TR J K Rk g, Sy
YR A RICE SR T 4. X Py R I K
EH K E RN 33 37% , H AR HES L R R AT K
FERB 28 15% 1 94% 12 08% . 11l X R4 %1%
RH RS AR AR I B TSR & A, Y 48 Ll 3k AR A AR Gf
R, KR i A o i o AT L DX T K B R
B, 352 359 &b, AACEREM S6 48%, LU N T, HKE
M 49 80%, i B\ T AU & o KE S B 3 09%
2 08% o fIGLLIX BRI AZ B, S AT, N2 LRG3 A,
AR ™ T RRER, VK AR A i o B ORI 25 2 X Fh
FHO B IR, b SO T H 0 K E B R >, 4y e
2 46% Fl 2 42% ,

s W R b ‘ %%ﬁfﬁ 4
KR o wen DOF B Eh e 41 WEEMERERE
il w168 10 37 5 0 5.27 Berg 43 LI XS = SR L Z X, 43000 4k 25 Ik Al
il 1176 81 87 35 15 33.37 Y1 KA M)Z4 K2 B ZAPE &R BillX
1L 2080 129 87 47 16 56. 48 PIA A0, AU B R RS Z A0 %X K 4y
bk 91 0 5 2 3 2.46 Ak FL T (0 B A M DX I UIAR 0%, B A M S R TR
A3 fi 95 5 3 0 0 2.42 IR T 4.
4
Tab.4 Relationship between the distribution geological hazards and stratum lithology
bRl i1 5 Ve A He
I /(Kbe 100km2) /b /(Abe 100 knr2) /Kb /(Kb 100 k2 /A /(Kb 100 km2)
EUEA 41 3.9 0 0 2 0.2 7 0.7
RS TEORE R TP D~ 9 48.2 2 10.7 3 16. 1 0 0
B=R 18 3.2 3 0.5 0 0 0 0
SR 6 5.7 0 0 0 0 0 0
TRE & 15 3.8 0 0 2 0.5 7 1.8
—BAR 67 3.5 2 0.1 6 0.3 22 1.2
TBR 81 3.8 6 0.3 0 0 4 0.2
AR R 76 7.1 9 0.8 0 0 4 0.4
FRBESZSARFIE 10 3.2 0 0 0 0 0 0
PR 893 7.5 59 0.5 52 0.4 2 0
B A 494 4.3 7 0.1 27 0.2 4 0
LGRS 145 5.4 6 0.2 10 0.4 1 0
KRR 187 4.1 10 0.2 16 0.4 3 0.1
T AR IR 239 5.6 46 1.1 13 0.3 8 0.2
AR RS 4 2.4 0 0 2 1.2 3 1.8
JC 726 6.3 48 0.4 33 0.3 35 0.3
R 8 2.0 0 0 22 5.4 0 0
V%= 337 3.2 17 0.2 29 0.3 15 0.1

tH 2 4 T WL, 25 2 H 0 7E B g 45 EL L X H R I b 2
B, R E R EEOR. W R R E TRA
FH T, ST 1 618 4k, (HIE I BN 44 8%, T K
HEEERERARX A LHAES TSI ZX, & 482
A 100 km?. SRR RE TR ARG HF A KR, 3

T 153 4k, o5 B AN 67. 9%, AU KX AT S
5HEHmgHEKX, ik 10,7 4/100 km?. A FETRET
VeTEF TG TR, Tk 85 A, VR AT IR RERIY 38 8%, B E K
XA EHESFEHEIZEX, 1516 1 4/100 km?; AFGERE
YR TR LR E Tl # M =2, 3L 87 &b, A fasE
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ARHIE e i T B B O S A 46, 4% , BEFE B KX N R B R b

s KA VR, 18 6.5 46/100 km?,

e RAEWF X VD5 HCH s TS 0 3, B A Bk
e, WY BEI L Bl K AR ALEE ) 25, ) B AR
W IR AR A E. SRR UKE Az A FTEE MR
EHE, BIEEATER . EH%S S BIX L E Y
FIJZ X AR B AU g 3, S 44 2 M 5 S R X
4.2 WERXALEHERE

HRFE B 7 4 Hh i 2, B 2% L X AT R R 3 AN — 2 dh 2
X, 10 MG EIX R 12 A= 2K . %0 gt 2 o0
M9 5 5 G5 W3 5.

5 0
Tab.5 Relationship between the distribution geological hazards

and level II stratigraphic units

W AT T T K
5.1 WEMESRFRE
5O 57 IR SR 3 1) R W) T I E R P R

WEFUR B %S, o geil, Hh ik S Widd #3814 A 52
BT S 1 PR 00 1 R P R ), 7E R I T SR (1 3 R
P AT SR L H . BRIbAh, MoK E A 2
FRFRILALE 352 M 0, 52 K, G D 2R LAk K DT 28 194 {0 52 Dk 28 i e
M O o AR b BT 5 A W% T I SR A
CHPR A . EEWIRA I 1 km S DLy T K S E0E
J0 5% 18 MR 66

6 1 km

Tab. 6 Distribution of geological hazards within

1 km along both sides of main fractures

e I At KA RE R E

R EHA N 0 0, 0, 0,4 WS M AR /4 /(A 100 kir2)
T 43 141 185 753 1125 F7 0 0 1 0 1 0.7
145 10 10 14 50 45 F9 13 0 0 0 13 6.4
Ve AR 32 2 12 45 56 F11 8 0 0 0 8 3.9
AT E P 0 1 1 8 32 FI2 29 3 0 0 32 7.0
i 1A 55 0 5 0 6 3 F13 97 5 9 0 111 18.6
KFRM 0s 06 0 4 0, 0, Fl4 44 4 1 2 51 1.7
b 242 239 276 556 49 FI5 5 1 1 0 7 12.0
S B 42 16 11 25 1 F16 47 4 4 1 56 13.2
AR 9 20 23 20 2 F17 28 3 0 1 32 14.0
ANFRTE RHH 9 4 10 24 0 F1§ 25 2 1 0 28 10. 4
T 55 B 2 7 1 9 1 F19 15 0 2 0 17 5.8
AN bR, 0) B HER, 0) % THEK, N —% 765X, F20 100 2 0 12 4.2
0y —5X R, 0 2 — KI5 AHX, 03—l B FEk 4 X, 0 4 —iE L 10 0 | 0 " 34

AIBIFIX, O s —HEH- BEBHAM X, 0 ¢ —3CH- S X, 0 7 —3d 5 1R 73X,

0 | —KEULAMX, 6 o —IY )17 M5 X 22 24 2 2 4 32 5.7
th2 5 WL, BRI 4 2 BAR T AR TE B FIRH AR IX, k235 0 0 0 5 7.8
L1125 db, IS B0 31, 2%, U R RE B KIX N B 243 0 1 1 5 3.5
He WS BH 4R X, 15 10. 6 40/ 100 km?; 5 358 32 %2 4 o 7 4L 8- 4 L ! 0 19 0.8
ARG X, 35 50 &b, o 3 R AR 22% , 1 B K X O AL B F26 16 1 0 0 17 2.8
27 49 2 3 0 54 9.7

MEAK 93 X RS0 B s B4y X, 75 0.6 4 100 km*; T A1 454
AT AR B A BH AR X, b 56 Ab, AR AR B 25.5%,
T P B R X A WE AT X AR AL 1 T4 76 43 X, ANEe 8 Rk 4
Iy AR ) B 2 X, JEE 32 Ak, o5 AN R E SR B
36% , % [E I KX Ay BB W BH 4Y X, 49 0. 4 &b/ 100 km®; Hb
T35 PR R A A R B 43 X, 35 9 A, v M TAT 35 B R 5800
26. 5% , % P K DXk X i e A X RIS He i B4 X, Ol
0.2 4/ 100 km?.

5

Ml TR 38 M B R T TR R A T
AR B 0 49 b JBTRS, Bkr 2 C L X Ml A 3 e 2% W R AR
DX HEARE 19 4 2RI LU i Wil DI R 1K 9 A
YHIIERTC, BLAN, FEBR ZURHT MG iesh i N, T
THRE T2 BT B Gt o 32 2 2% RO JBUR 3 SR AR T I SR A
AN PR WK U, A A% IXCA A RO L 2 A TN
BRo WY TR A1 AT B FEAN SRR R AT R 2R U T A BT AR
LR B S WA TR IR AR ) S2 KK ph R BaE, T R
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e FT—A I, FO — )\ SR 2 1~ =B, F11—albiis 52 A W,
F 12 — 5788 TR EL, F13— KU LI ZL, F14 —iP5255% BUAEL, F15—4%
FIE YT W2, F16—m8 B S Wiz, F17—238 L5 -6 Bk 24, F18 —AlF
FIIT L, F19— 13 T %L, F20 —20 05 Wk 5 SR LT 24, F21 —ea b )\ Al 25kt
P4, F22—l BRI Bz T 54, F23 — kit LI I, Fo4 —Isk - (4 ik
Wrsd, F25—KATHE Hr oL, F26 — 38 )14, F 27 —BH P o R

HHZR 6 m] WL, DX P9 K W2 il 1 kem O] P HbTT 95 05
JLHl 511 Ab; R KWL F13 2 FI18 PO 1 km 3 FHl Py K 25 5
BEPEVRT 10 467100 km?, Forp B o F13 (1 95 ST
K, 1K 18 6 46/ 100 km®, LA B4 3, A1 X 9 358
87 4% , /AT E N 16 3 48/ 100 km? .,
52 0BRWAMELTERRRE

%0 Gt kg ot SRR HRRWNEK 7. R T W]
DL, B R 2 B Ll X 3 2 AR vh A3 AT AR T 2 U4 B S BT R,
e 1723 4, EIEYRE 47 7%, 9 R KX g - g P
L STVGREALT, i 10 4 467100 km?; 3R PRGN
Wrgr , 3t 81 Ak, o5 3 BT 36% , B BE B KX RE B i
FHAE PR 4S5 1 8 4b/ 100 km?; 6 A ¥ 11 4E 2 AR 7E
FIZE IR EISZ Wi dE s, g 81 4b, RA R BN 37% , % % I
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Tab.7 Relationship between the distribution geological hazards

and level II geological structure units

8 1 km
Tab. 8 Distribution of geological hazards within

1 km along both sides of main roads

K _ %0 é&ml‘éﬁémv\m%ﬁé&i/% ST - k%ﬁiﬂl%/ﬁi‘ §5 ﬁg/@mjfﬁ-
Ny 0 02 03 04 WY O A b BEC /(K- 100 knr2)
W 46 233 313 1723 196 FH 241 3 1 29 19.5
5 10 18 29 81 33 P2z 34 1 6 0 41 6.2
e AT 32 6 33 81 6 PREx  Fm 22 0 3 0 25 6.4
TS E P 1 6 8 42 5 PiRE 24 9 1 0 34 11.9
by T 5 0 5 2 1 3 TV 35 2 1 0 38 11.3
&t 89 268 385 1928 243 +xR 52 1 1 1 55 3.9
RFLEY 0s 06 0, 0, R 43 2 2 48 4.6
I 220 359 479 41 ij% g 49 08 7 0 64 11.2
i B 21 11 21 1 R 310 0 1 32 8.3
Je A1 20 21 18 2 P 115 4 3 0 122 17.2
ANFEE R 5 9 12 1 G316 83 3 2 0 88 6.6
H T 359 B 7 1 12 3 it G108 50 0O 8 0 58 7.5
&l 273 401 542 48 G210 32 0 1 4 37 4.2
[ N e &, 0) 7 UG HE AR, 0) T &, ‘N | — T4 V4 W B, G312 38 2 1 0 41 7.4
0 1 —ABZRUC LRI, 0 5 —4LIE FFRAE D) PRERALE, 0 3 —T ZRIRED 5L $309 9 1 0 2 2 9.0
Wiy, 0 4—HES- WEPHAE T VG R84 A1, 0 5 — R U In B A48 41, 06—k

REINE AR, 0 1 — BT F RS EBERE, 0 ,— )15 34 S210 1 0 0 0 1 1.1
KIX Ay B 1 2R G0 1) T4 75 Wi e s ANAR e RS P X AT e 28 211 10 0 0 2 12 12.9
VR EPSE W RE AT N, T 42 4k, AR TRE R IR BT 41 2%, % s102 20 1 0 1 22 8.0
JE 5 K DX Ay R EL- e B A ) UG AR A, 24 0 3 Ab/ 100 km?; b S §307 40 2 1 0 4 9.4
Tk BRAR TR 20 A 72 e T K B & B RE A, 1k 12 4, o i $310 17 0 3 0 20 9.6
TR R 35 3% , 11 FE e oK Xk R R I Jin L 2 R 4ty 5207 4 1 ! 0 6 2.0
%0 34/ 100 km? . S308 3 0 0 0 3 2.6
$202 2 0 0 3 3.2
6 $203 13 2 1 0 16 8.8

NS TR B0 Hb 0 B R BER 75 R A, Bk
TUAE BEI B SRR e« 18 % e 15 A Ll ISR v 1) 42 T
Mo RmRAEd . F s e i e ket iR H
AU T 56 T 5 K, 2 BRIk v v I TR AR IR L AR
PE, G5 R B A e . e P S By
THT S0 340 NI A, A A 5 I 2, 5 T S 35 b T
F Py A P AN B AR 1l 49 2 P4 R pe , b
JEIREE AL, AT T BORMI AR TE 5538

vt BRmg 23 0l DX FUR S R AT T — R
WA PR 52 7R oAl SEUE AT A 0 ) R R JE
BRETHEmhX, WYX EE W T E 1 km EHE. NE
I3 T AR R e A 9 T R S JE LR 8.

M 8 nf UL, AT TG B0 1 km DAPy b ST 9K F L
LT 860 4k, LM =, 20t 761 4b, & A EL T 88. 5% ;Y
FRIRZ, 3645 &b, 5 BEH 5. 2% ; i 3RIE 40 &b, BB
4.7% o WRYGRE SEGRE DL, I B E B 1 km Y A
TR E B %, T 122 &b, DL i e %, %X
FHNH 94.3% ;G316 EIE MM 1 km i [l P 5K T mi3E
88 b, LA . % XK E DA 94.3% 5 5210 HIEF
M1 om0 FE P b I R G B o ARE 9T AU R S
B, FRCEREEFIO 1 km YO R F SUEIER R, N 19.5
A 100 km?, 1% DHTHE 43 A7 % B AR K, K 130 4 48/ 100 km?;
YRk K A IR, 17,2 46/ 100 km?; S207 4 8

I B S B /N, AN 2 48/ 100 km? .
7

(1) AZIX TR F LR R T T4 P8 B =T 1000
mm [, HRK R B R R R KR N i, A
3 BRI RN T 800 mm () DI T R B K. IX R
MR AR B B2 MM S NS TR Bl A 32 1) 5% Wi, 41
WP T S R X UG ) e P 3 3 280 00 =, N2 AR 0
SIS, N2 IRIBRRZ R TR R ks A, N T TR
(KIAC A AU s 45 85 B AR PR DX DA e o Ll SRR T Oy
E, NG AR, NRCRRE S5, #5UR & R B D

(12) HUTTIC Ty U YR R AV A R AR
IMiie PHIPIO 1 km VS A K F G2, R, HLIE
N s PUL K B LI o

(3) ZHOR B T HY 200~ 40 ; 2 501 6 A Y6 1
HAG ~ 607 o PR L DX NS TTRES Bl KLY 9 52 HL
HABJE R =, 5 9 b KT Hhas P40 i) i
AR 45 1 M o 9 T Oy A AL D

(4) ST I T 20 A AE AN M2 o PR D 22 SRR T
Wi B S AT TR h Ok B TE A TG T A PR
LERGRINCE 31 2 FNEWIEW ST ) 7

(5) #20 etz s JUK G0 vk, YR T A AE R
B AR DX, 8 5 5 K DXy B B e B 40 DX 9 38 SR AEAL
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B KON X, 35 1 5 KX 0y AL B MK 43 X RS B 5 B4y
X5 VA VLA a3 A AE L E A BR A3 DX, 8B K Xk P47 43
o HAhO gohh)Z 50K F o Ak b

(6) Hb T 9 v TR I — 5 RN LN B IR
Gy Ao W ZLIR RS ER R, T i 11 T 0 A e o G 7 00 )i
T RE IR R K, K TR RV L B T B R E U
BEd R, DA N 3.

(7) 4% 0 2 Hh TR 3 B 0 ) L R 9 BT 48 4, S B
T VR A U= Bl b 0K B4R TR 4 AT TR 4208 1 SR R AT
P, rP A B R E L W BH A ) VO RE A KH AU B iR
K, VR T AE TR G W e 25 R e k. Sith O 2 b 5 Mg 3 A e
HOMRL .

((8) b 5T 9 T W 32 BEAT I 3 — 5 W Y T B AR 4y
Ao WRREIEPM 1 km Y0 N K T EE, LUF IO &,
G316 [EE IR o R B 1 km 0 FBI N 9K 55 000 2% 3 0
K, eIk, S207 B /.
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