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Abstract

By using the weather station precipitation and NCEP 1° x 1° reanalysis data, this paper analyzed
the climate characteristics of precipitation and the characteristics among three different types of
heavy rain events which triggered the landslides in Sichuan Bazhong area, and the results show
that: 1) The annual precipitation in southern and northern is more than eastern and western of
Bazhong area. 2) Yaochangping landslide triggered by persistent heavy rainfall, which characte-
rized by long duration, little change of hourly precipitation and large accumulation precipitation.
Heimashan landslide is triggered by sudden rainstorm, which is characterized by short duration
and large accumulation precipitation. Laohegou landslide triggered by continuous rainstorm,
characterized by two or more times of precipitation events with several hours of intermittent
during the entire precipitation process, the landslide occurred in the mid-late period of the preci-
pitation process. 3) Strong meridional circulation occurs early in three rainfall events in high lati-
tudes, but its main impact system is slightly different. 4) There was significantly northern airflow
existing in the low level during the prophase of the three heavy precipitations and the cold airflow
irrupted from north to south direction, with strong convective instability energy and with strong
vertical upward movement. However, the height differences emerged during the upward motion.
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BREHHXXFEEFEZEH . BN EKBENINCEP 1° x 1°TAFE A6 hi B BRI T T B X
REAKSUBRARAE, FRRARRT L AT B X 51 R B =R A RRA SR FEKRME, FHERIWT: 1) B
WX ERKERARIVN ‘L. RED” BoARHME. BEKEHFEFRERE~IH, A NRFEE
HIRFEK. RRERWAESERT=FRE. 2) B IFNBERORFEEBREKTIR, frRRERRFSE
BFEAC, /N FEKRERUAR, RREKER. BLLERBREERWNIIR, H5REBKRREER
R, RREKEKR. ZBRVEE LR EEEERF IR, FrOVEKERES B KIRMEK, FREK
6] /N RO TR &K . 3) =R mELmARERE, BN Ea, EREEYN
RAMEAR. 4) ZUGRMEKSERMIERERNE HERRILREE, #ETHILABERAN, FER
BRENEEANRERE, BE EIHEIEE, BTSSR REFEER.
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1. 518

TRER— AT FH R AIE R E R, A B 80 AR S, W43 T 1 R A AR BB 22 B 1 R 1
Ko RAAURIZ A TZHE . Bl R g gk, BIE &G 8 Ol ™ S S F . M pa gt
(RN ER s, 2t mfk, K HE IR, KA R X 1
TSR T AR TERLHI R % G fa S ™ EAE . ™ E AR H A N Edr . Wi
R, 1T HXS BT, BHRSE AR BN, ZHE. BT AR, Bk R ACRDK
HL Bt S5 3 B B SE T [1]-[9] -

WETCRE, TSR A 5 P R ST 2 SR A 1 5% 2R [10]-[17], i S o o T S R K 0 2 2 3
SR AN ERRY . ARAE B ORER TR GE T, 5 AT SO o 35 (R B O 2R A rh KRR R 3 60%, JRidt
T 40%Lh b SRR TRV, FIKEIRE N, TR — RO AR R R AR v e
MGERA o BTl T RO OK, R AR PRI 2 B2 s A PN A R BE R BH ) ANREER DR A1
FEHASENEN T REERANRERE, SBORHRIRE, B A R E — A —
SE RN JEE . RATIA IESAE SR, e H RN, SRS PR, WA 5 I AR
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KE2]

H A D V2T TUE N FEK SR KRR 2/ B K R RS 18] 55 22 05 T4 PR S5 1
WK AT TIRRWE T #5184 51 A TS5 M PRI RE 70 9 1K, LRV — /K H ot e X i 3
BEAIERI A AS R AR B R AR DL L S AR RS2, WF 7 A B 336 48 R4 ) A 70Ot i 3 RO S i 5 K
B 5 51 R KIS EE (LTI F R LR (T S K K0 R AT 10T, BB SOR A s H %
KEL 5HHCURATIINEEH KR 52 H R R A OB 22 U0 R A I IR 1] TR) B AR 9% 28
DL 55 R PE AT SE B /K H B 50 358 5K R A N\ [19I8 I BT 72 5 I, PSR A A 22 AT — 8 [ I 1
DI BT XTI R PE S R BT =R BT RIFEKEEAT 17Xt b, AL AT 10 KA K
RBGET 5 RES, RAMARERIG K. BEIE S [20 R 1 B [21]46 N 12 R A3 AR G 1 D7 e e T
5% PEF R R AR T o e AR (220475 FE T R K IR T o e W R A S e (R R b, RRR T T 4
R (B R SRR REAT TR IE, S5 R T A AR 35 AT DU R (1 AR K R R BN D) B 755 A\ [23]
WEFE T HKTT 1970 £ )5 R KAITE S B IR &, KDL 96. 7% It FK % &, HigiktES 5 S
AT 1 R RFRE K BRI, AT— RIS 20 mm. F0F 7R ICES /I8 3R A= i Ja AN 3 K.

NZRAEH XA T “ DU I Tty adbom, S2dusgm =&, HABlEhioufl, “5.127 i
N R Ja, B R EZ K SR NBHEIOVNE, MURFLEZ . GERITAK, M
HRA . R KRB IR AT R A DI SCE U AR AL X B A T Dy 32 R S X3, izt XK
AUBRIFAE - 55 P A REARFAE DA BT SR T S BT ST PE A R AR RE AT B AR 7 A

2. I it X FOBE K SHRHFAE R 5| & AR HIPE A E
2.1 RERSIREHE

B i AT I)E R, FTREECMX, @rE., EiLd, FEE, BB IR,
it o EL PR X R AR 90% /e A7 BN R, SRR 10% /a4, i . )= a VE SRR
BT R S . VT URWA2] [11] [13] [18], IR E R AN S, HETH
G AL B KBRS A I TR) R [ AR IR B o A 710 2 e X% XL 189 A [ B i) R e 7Kk B it e
KIS FERFEREAT T B AR o

1 1 OB AL X P A — AN RIS RN 1) 1961~2013 EFI4E K VIR KR, HEZETFIFERKE
N 1192.37 mm, SZIUEIABTSERFEN, B AR RORERIAERIUN “rAbE . RPED7  ARHIE .
HRREKEMNARE MY ALIRRE, 75 oK E R, FUOMBT. BN, T syt e i K B .
HZRKENZ D S5O R E R ERRBOATEY], HomARTHS, PIbEmiiEkns, &
JKEDN 619.84 mm, 1M P4 R P K B D, BRIK DA 545.13 mme. AR BB VR A T4 PR B 2R,
mAbZ, Kitid. FEKERKERR, HUOVEL, @ILRKERKERD . LFRKESEF

Table 1. Annual and seasonal average precipitation (unit: mm)

1 SMEERIIFMRAR (AL mm)

EM BT B BT ErX
£ 233.91 226.89 296.07 246.78 250.91
= 545.13 619.84 548.14 586.72 574.96
K 335.18 337.31 343.49 322.70 334.67
% 39.73 25.07 47.90 30.58 35.82
i 1150.85 1204.74 1231.26 1182.65 1192.37
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AN A X K E BT AN 7T AR 9 H, ARBRKERIE 00 S UEss . 7 H&
v K E B T H AR EN 21.0% 54, 9 H&uiKE 2] 16.4%78 4. B X B A AHIE 5~9
H R EKELIAR T HERBEKER 3/4, HFEKE] R R FELZ KA T2 .

2.2. REKEH RS RBIRAEMEK AR

SRR 503 [24] 53 7 iff i B et X% 000 3 4D s ok 7K =4 0 . (B 95% 1 3 9 AL A g e e K
PRI 5 73 05l s s PRk A RMEBUE A : #EYT 39.3 mm, [ 35.9 mm, JEIT 38.8 mm, “F-& 37.0
mm. $2 B TH L I RME S0 T B R b X 1961~2013 45 (155 B /K SHAR(L 3 DA bl gt H B /K i it B (i ) Fe /K
FAETTAG, B RToul GRS B N SRS )L 573 Uk, #8% 2 Jpraim B /K SRR H 43 A R] RN ik
Bk R AR 6~9 A, 1 A K 12 A K E R L.

R 4 7K 5 B e [ KRR 2T T) o L rp b DX B /KO R 2 SRR R R BB K . S M S I R S 2
M =M, Horpe SRSh sl PR FRIE S R DAE (B4R W R) H Bk R s PR IRME, MK b
B ST ) (R B s SRR 1 2 T i P /K R ) [ AN e I — R ) B s I 2 M B i /E — Ik /K F
RAET BAT LN B — IR RIS 1) 5] B PR PR IR B 22 T T o R AN [ SR 28 i o3 7 S AP A A B S B o B 43
GuikgE RNk 3, T 3 A, RKMRNAKEMERK, HICHFREEMEEREK.

AR 3 250, e X AR 5 IRERIE AR, A e AT AR KRR, RS
PERRBEK L5, FROPEFRN 1], BB 34, BARM SR EmT R i DK 58 B K A 46
SR B, MR 4 PR,

Table 2. Monthly distribution of heavy rainfall events
3 2. BRKEHZERBSWIER

At 1 2 3 4 5 6 7 8 9 10 11 12

/€ 0 1 3 32 69 93 134 119 97 29 10 0

tbfl  0.00% 0.20% 050% 560% 12.00% 16.20% 23.40% 20.80% 16.90%  5.10% 1.70% 0.00%

Table 3. Number and percentage of different types of heavy rainfall events
32 3. TEIZEEMEKEH L EIRB BT SEL )

Rk KR HH et
FRE: Rk 100 17.5%
RN 414 72.3%
BN T 59 10.3%

Table 4. 5 great landslide events and pre-precipitation characteristics
7% 4.5 RERBHE M R ATHARE K FHIE

) e~ WIER AR [R] W R PR R FF U6 B3 Rk S5R B3
FRgE IRk 2011.9.18 20:00 L EmifF 2 &) B 9.17 9.18
KRR MR 2012.7.10 06:00 FERE R S AN 7.10 7.10
2012.7.7 22:00 FILE H4 2 R A =4 B 50 7.6 79
HELRPE RN 2013.7.20 07:00 B BT A A 7.17 7.20
2014.9.10 15:00 YT B K AT R R 9.9 9.10
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3. ZREIRERAEBEK R A5 HT

ASFTBE R At DX 5| i 3 ) = AN [ ) B A SR R % e i — o), ] P L P X DX sl
IR BERE NCEP 1° x 1°KF 6 h — XK 704 BERERT B KR AEREAT 1 AR D7 o

3.1. S| RE PEEREARANMGIST AT

201149 A 16 H 21 W% 9 A 18 H 15 M p VL B RERAFRZEN, € 1 BT NIRIEHX 9 A 17 H
1 H FEK RS AAEN, i db R E v B s KRG, 17 H HBKEILS] 275.8 mm, 18 HEF
KKMEHLFFEREE, B8 EER, (HRELEHBEKEER 72NN, 5 64.8 mm. HikEH
TP MY SR AL A R 160 F—i8, W T SR ER/EM, 9 H 18 H 20:00 % 21:00 /45, FILE
M 2 A BERAE KBS . ShFARR A 106°49'50"E, 32°05'32"N. I ARG ROT:, (HIEE T
275 | p5)E, FE175 ALK .

5k 2011 74 PR AT IR AR R SR K AL . BE B A PR S S B B Bhik AU R R
mE S, Wik 2(a) i £ R KR FE SRR 1T 51 /e, R T 9 H 16 H 23 1), £538F 9 H 19 H 01
I, I RS K Frik 330.5 mm, A R /NI B K HERAE 9 H 17 [ 00 B, BRREACGEFEIF AR 1) 28 — /N,
/INES B K EREIA 22.3 mm, 3k B4 5 B i R K AR E o (H 2 5 B /N K S AR 15 mm, 27E 10 mm A4,
FE 5 K/ FEAOE JE AN PR R B “ =38 =07, = IRFEKI R I EAE 9 H 17 H 07 i) 17 i)
A9 H 18 H 12 i, (HEAKTT & I R BRI (B A0 A5 2] PRESOR 442 9 H 18 H 20 A2,
R A AETE RIS FR I 5 1, 55 B K /N /K R AR B ZI A LG B A — s B J5 1 o G ik 23 BT T 3 AR it ) i
48 h B/ R E K& R K E N 2(b), MBI TR DUE IR B K RREERT TG, SREEARILA KR, R
Bk PR . TR A a B K LIRS T 330 mm.

3420114 9 H 17 H 12 i) 500 hPa =37 500 hPa #EfE37. 200 hPa =25 it~ 850 hPa ik
FEWBME, SRR, RN R AR, EZE AR P AR T R RS, A e S Y
B “Q” RIRRIES, FRNAEIER EBE . P AR “ R 7 fd R . BT R R YRR 52
mR A, JRERRIFEE A ERE NS —, AR SR E S R 5 S, BT
JARFHIX o 534k, AERCT R E R R A SURAE AR K Re, BTG s, WE RS T BHEE A,
SHEIELENS, BERTE LS, B&E 130°E L. @ ESEN RGEK, £RKR AR
ENCIEER NNy e NP

i 4(a), 14 4(b)A 2011 4 9 H 18 H 06:00 (UTC) 700 hPa {25 X7 SIS HFIE, K AT JTRT LAZE )1
ARG DO R0+ B W RS S0, A IR E N PG DX A R, ARG D78 MDY ) 1| 23 1t o 500 — LB AP 22
BRPERG . K2 2 RS MIRE S S 5G4 SME, SRR AHAEC S, AR AR
HEFE 2 IZKIARNBN J1 564 M 850 hPa /KA 5 S /K PRI U I AR 43 it 18 = Ik B 7K R R KPR
o & 4(c)H 2011 4E 9 F 18 [ 06:00 (UTC) 850 hPa 7K i< & (i £k) /KIS EHUE Y, M E dar LA
BEH, KK RERKREE R E R - PR . RIEGRG RIS, 2 B A R
{2 2 I BT LR I 408 70 Y g 1) AR B, R AC & 850 hPa it — 4% H Ml b T J HiE {1 2 174 g [ ) v XU
FEARIG . TR KR KVR S 2 )1 R b X o B /KO R i B oK PR IR A AR e, FEK XK Z KA
15 H 18 B (UTC) % 18 H 12 B (UTC)FE/K X H IR % 13X B b (8] ) — BRI BRI R SRS, Hisd
HOL B . FEREAGEFRRE A, AKIREIEIRES, KV SR R A R

542011 49 A 16 H 12:00~2011 4 9 A 18 H 18 i (UTC) LA 107°E.32°N ALy (L b [X) NCEP
FORLS YRR B - SRR, SR T MR AR R A R R B K X S B R T B AR REIE,
AT UE H, BRI BIREmALSRBE, 78 17 H 12 WR1 18 H 12 i, 2 BITERZE HBL 7 #E K B

()



U E e i X5 35 M 5 P it B 7 SR 2R g R 52 491 o A

32N

30N

0.5 1.5 2.5 3.5

Figure 1. The distribution characteristics of precipitation in northeast Sichuan at Sep.17th, 2011 (isoline is precipitation,
unit: mm; shade is altitude, unit: km)
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Figure 2. Hourly precipitation in Gaogiao village in Nanjiang county during 11 pm Sep. 16th to 1 am Sep. 19th 2011 (a)
(unit: mm, time of landslide was showed as star symbol) and the hourly & accumulated precipitation which happened 48
hours before the landslide (b) (unit: mm)

2 BiIESHZ 20114 9 A 16 H 23 B4~9 A 19 B 01 BHR/NEHFEKE () (B4GL: mm, 2R ABH & £ TZ)
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Figure 3. The geopotential height field (contour, unit: 10 gpm), temperature field (red dashed line, unit: °C), wind field
vector which wind velocity > 12 m-s™* on 850 hPa (blue vector, unit: m-s ™) and the wind field vector which wind velocity >
30 m-s* on 200 hPa (shadow, unit: m-s %) at 1200 UTC 17 Sep. 2011

[£ 3. 2011 £ 9 A 17 H 12:00 (UTC) 500 hPa (A= EiA(SELk, #ii: 10 gpm)FLREIA(LBELZ, BiL: °C). 850
hPa RUiE >12 m's ' MK EBH(EEERETR, B ms ), 200 hPa KUE >30 m's  KIABASS, BHI: ms™)
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Figure 4. The wind field vector (unit: m's ™, the shadow is wind velocity > 12 m-s™*) (a) and geopotential height field (unit:
10 gpm) (b) on 700 hPa, and moisture flux (streamline) and the divergence of moisture flux (shadow, unit: 1077
g-em >s “hPa %) (c) on 850 hPa at 1200 UTC 18 Sep. 2011
4.2011 £ 9 A 18 H 12 BH(UTC) 700 hPa KK E3(a) (BfL: ms”, FARRKERNIER >12ms ), [HEEF(D)
(B: 10 gpm)BAK 850 hPa KRB R (RLk) MACKIBEME () A%, BAL: 107 gem >s -hPa™)
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Figure 5. The time-altitude cross sections of physical quantities from NCEP during 1200 UTC 16 Sep. 2011 to 1800 UTC
18 Sep. 2011 in Bazhong. (a) v (contour, unit: 10 *°C-s ™) and temperature advection(shadow, unit: m-s™%), (b) vapor flux
divergence (shadow, unit: 10°° g-s *-:cm %hPa %) and 6se (contour, unit: K), (c) vertical wind(blue vector, unit: m-s %), vor-
ticity (shadow, unit: 107 s%) and divergence (contour, unit: 10°° s™%), (d) relative humidity (shadow, unit: %), vertical ve-
locity (bule dashed line, unit; 10 m-s %)

5.2011 49 B 16 A 12 B4~2011 4 9 A 18 H 18 BH(UTC)EHith[X NCEP #E &I 2Rt E-SEHEE. () &
EERCEE, $B4: 10°Cs YR v NIH(EL, $40: ms?), (b) KSBESEE PGS, $4: 10° gs “cm >hPa?)
AL AR 0se (2%, BL: K), (c) BERFEGE K, BA: ms"). REFAE, B41: 10° s )FIEUE(E
%, Bfu: 10°s7), (d) HEHEECAR, B %), EERECEGRESL, B4 10ms™)
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APt RE A AR E A S R, BRI RMEATE R R . RV BN B O B
PR, —IRAE 17 H 18 i, —RHEHIE 18 H 06 i 55— H IR A0 47T 700 hPa & BRI, 25 Ik
£7F 800 hPa, HCMEIIE 6 x 10751, TERAFRKIEFEF, BRKVE X 25 GBS XIS T IR E X, i
B H 0y E 800 hPa~700 hPa 2 [a], HHUMEAE—6 x 10°s P Ay, (HEWRKRERRH, fm{iAH] 700 hPa
A, FAEEA R R b 44, e R RN IEEE 2 A B _ETHES), T B oMEE 21 msT
fF 600 hPa~700 hPa Z [a], XMz)J1lCE 153 A F T B KB 4 .

3.2. 5| RBSWERMEARNMGISHT

2012 97 9 H#E 10 H, JIHRAGIX KA T — s sibEK, Wl 6 fosfEKkde i T Edm R
i, WYL E 7 A9 HFHEKEN 88.8 mm, “FEE N 711 mm, HIAR] T HRWEH. BT kKT
FERRGEET (A, FSRECK, 7 H 10 HE [ 6 &, “FE RGN B A ™ s LR, B
T FEEEH = ™R, HIEARKRA: 106°59'59"E, 31°36'55"N. MyIEI SEE™ M FiAt2H, 1F
Peth#y 200 377, WEHOLARPREES 22 800 oK, R}l LT 2000 oK, #EE SR 414 (8], 49 A FSE
229 NEHERR, P AT,

PHEY 2012 AF B Y B SOE IR S A A P EEE & 2, BIERT = 218259 g 3R Kot
FIARER S o IR GRPEACH R VER AL, R O RREENT R, anls] 7(a) B /NF 7K & 10 mm LA
B3 s AR, RN 7 H 10 H 03 B HE4:Z 7 H 10 H 07 B o W3R AAE 06 B 747, GRS [ 3k
SE/NE A 42.4 mm. 03 BF~05 B /NG B 7K & 43008 11.5 mm. 12.8 mm £l 24.9 mm. ¥ 3 558K
JUFREZE R, SRR WYORART 48 h (1% /N oK B R BE K B S8 i45 Ranld 7(b), 7
H 9 H 21 a7, HagHEHERMMKERE, M7 A 10 H 03 i 2 J5 RAKRRMK, REFFKERE KR
W, BIBORAR 06 B, BAEKECIA 106.1 mm.

8 2012 47 H 9 H 18 IF(UTC) 500 hPa /%1%, 500 hPa iR/ 17. 200 hPa %5 2. 850 hPa
RS ME. &6 &N ZRME AP, 7 H 6 H~10 Hhmai& mrpsmms, DN /R iz
IR IR DI R A 5 S5O0 P /K O A S ] vt XA W e KPR 2 e )1 B X ) Uiz 3
Iz 57 rZE KA AL G, ARRRIMBE SIS . BIRGH E52 3 H A 25 5 A 5 A S e i B 24,
—HB A DL AE TR AR m i X, — B3R |1 3 PG AP i s

I 9(a) A& 9(b)X} 2012 45 7 H 9 H 06:00 (UTC) 700 hPa [ 17y 5 Rz kAT 70 4, 48 B 7K AT 3
IR B BB, AT S R AL A, S A IR ) Fa X AR B, D82 DY 1 AR AL 4
R Z R R S b a1V AT R R R IR R R, LA R DA R A B SR ) EtE
B, BN K A BT £ B KR AN B J 264t . AN 9(c) 2012 4F 7 H 9 H 06: 00 (UTC) 850 hPa [1)7KiA
T oK VROEE U BT DU R Y, 2 BRSPS 520, 850 hPa e FE RS
SR KV TR E 1 R A B AR ACHIX, A — KV kR B T i, 1 SOKIRTE 1B 2 75 i
R R RGER, WAE PE R 7 I E B Y 1K . A7 H 8 H 18 Bf~10 H 00 B, JIIZRIbHLX — R M
FKRIER G X, KRR G, FkE X KRB & B N IR .

V< 10 4 2012 % 7 H 8 H 06:00~2012 £ 7 H 10 H 12:00 (UTC)&- ¥ ¥R i 7] - sl i, M A
ATDUE R K RE v Mg KA (UE) tHIRAE B R V& X BRI By 7 9 H 12 1~9 H 18 i, %
I BAP i O AR MR, BRI WAL SRAE R A AT AL 7 #5 R EW S, AR
KIRIEARERR A, PIREAXNE B K AT EEE T &, KRR B8 R, BWRARIIARE
REEA R, 7 H 9 H 18 IF~10 H 00 i, 1&JZ 800 hPa 245 B S Bk vhots, WREENIE, FIRHMKZEERILA
EFHiEgh, H EFHE 3 G R RS, REERE KRR ORI ZI(7 A 10 H 00 B 7 A) B HT A

LR, HBURE G
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Figure 6. The distribution characteristics of precipitation in northeast Sichuan at Jul. 9th, 2012 (isoline is precipitation, unit:
mm; shade is altitude, unit: km)
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Figure 7. Hourly precipitation in Qingyun village in Pingchang county during 10 am Jul. 9th to 6 pm Jul. 10th 2012 (a)
(unit: mm, time of landslide was showed as star symbol) and the hourly & accumulated precipitation which happened 48
hours before the landslide (b) (unit: mm)
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Figure 8. The geopotential height field(contour, unit: 10 gpm) , temperature field(red dashed line, unit: °C), wind field vec-
tor which wind velocity > 12 m's * on 850 hPa (blue vector, unit: m-s %) and the wind field vector which wind velocity > 30
m-s * on 200 hPa (shadow, unit: m-s %) in the prophase of heavy precipitation at 1800 UTC 09 Jul. 2012
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Figure 9. The wind field vector (unit: m's *, the shadow is wind velocity > 12 m's %) (a) and geopotential height field (unit:
10 gpm) (b) on 700 hPa, and moisture flux (streamline) and the divergence of moisture flux (shadow, unit: 1077
g-cm s “hPa ™) (c) a 850 hPa at 0600 UTC 09 Jul. 2012
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Figure 10. The time-altitude cross sections of physical quantities from NCEP during 0600 UTC 8 Jul. 2012 to 1200 UTC
10 Jul. 2012 in Bazhong (a) v (contour, unit: 10 *C-s™!) and temperature advection (shadow, unit: m-s™%), (b) vapor flux
divergence (shadow, unit: 107° g-s *-cm %hPa %) and 6se (contour, unit: K), (c) vertical wind (blue vector, unit: m-s %), vor-
ticity (shadow, unit: 107° s7%) and divergence(contour, unit: 10~ s™), (d) relative humidity (shadow, unit: %), vertical ve-
locity (bule dashed line, unit: 10 m-s™%)
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Figure 11. The distribution characteristics of precipitation in northeast Sichuan at Jul. 19th, 2013 (isoline is precipitation,
unit: mm; shade is altitude, unit: km)
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Figure 12. Hourly precipitation in Lingshan village in Pingchang county during 2 pm Jul. 18th to 2 pm Jul. 20th 2013 (a)
(unit: m, time of landslide was showed as star symbol) and the hourly & accumulated precipitation which happened 48
hours before landslide (b) (unit: mm)
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Figure 13. The geopotential height field (contour, unit: 10 gpm), temperature field (red dashed line, unit: °C), wind field
vector which wind velocity > 12 m-s * on 850 hPa (blue vector, unit: m-s*) and the wind field vector which wind velocity >
30 m-s* on 200 hPa (shadow, unit: m-s %) in the prophase of heavy precipitation at 1200 UTC 18 Jul. 2013
[£ 13. 2013 % 7 A 18 H 12 Bf(UTC) 500 hPa i # = E 35 (LLk, Br: 10 gpm)FLREIA(LLEEL, BiL: °C). 850
hPa RUE > 12 m's ' MAEBH(EEEREIKR, B: ms D). 200 hPa KUE >30ms  KIFAPBASS, BAI: ms?)



VU T ES e X5 A e 45 o 55 F) it B 7 SR 7R 2 gt R 52491 2 A

Syt } )
.W—‘&_&: ¥\
B ol g ,_&‘ o 4
Y N 7

R T

e e
20N e o8E  100€ 10sE 108 172 2N 92E 96E 100E 104E 108E 112E
[ | B— I T I
12 14 16 18 20 -13 -11 -9 -7 -5 -3 -1 1 3 5 7
(a) (b) (c)

Figure 14. The wind field vector (unit: m's™, the shadow is wind velocity > 12 m-s %) (a) and geopotential height field (unit:
10 gpm) (b) on 700 hPa at 1200 UTC 18 Jul. 2013, and moisture flux (streamline) and the divergence of moisture flux
(shadow, unit: 107 g-cm %s *hPa?) (c) on 850 hPa at 0600 UTC 18 Jul. 2013
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Figure 15. The time-altitude cross sections of physical quantities from NCEP during 1200 UTC 17 Jul. 2013 to 1800 UTC
19 Jul. 2013 in Bazhong. (a) v (contour, unit: 10*°C-s™) and temperature advection(shadow, unit: m-s™), (b) vapor flux di-
vergence (shadow, unit: 107 g-s*:cm >hPa ) and 0se (contour, unit: K), (c) vertical wind (blue vector, unit: m-s™), vortic-
ity (shadow, unit: 107° s™*) and divergence (contour, unit: 10° s ), (d) relative humidity (shadow, unit: %), vertical velocity
(bule dashed line, unit: 10 m-s %)
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