33 EH LM U8
2018 41 A

=4

B

JOURNAL OF CATASTROPHOLOGY

4 Vol. 33 No. 1
Jan. 2018

WA, JAAE, JEBL, A B TTUEYTRCHE GRS o b BB R AE SR (], RF A, 2018, 33(1): 65 -70. [YE
Limei, ZHOU Yuehua, ZHOU Yue, et al. Instance Analysis of Rainstorm Floods Chain and Chain - cutting Disaster Mitigation Build-

ing[ J].

Journal of Catastrophology, 2018, 33(1): 65 —70. doi: 10.3969/j. issn. 1000 —811X. 2018. 01. 013. ]

M R ERE LG 5 0T R BT 5 RIESRIGE

T, EAE, B

AN

(L BB G, #4E B0 4300745 2. ROUHLA% G, WL I 430074)

B OE: LT 2012 45 8 LA SR PG Lt DX R T 9 T ML SR, IR T AR GEIE R B T R R AL

il REREGEVEAT IR E RGO R W R AT RE B, A T R YT O BRI K AE L,

e

HH 2 0 9 7 A e R A ) 7 8 XU 7 L 174 S B PR AL 5 45 it

KRB BWDT; JCHEE WTHEROC
FESES: P208; X43; P642  HARER: A
doi; 10.3969/j. issn. 1000 —811X. 2018. 01. 013

RWHYI IR EMIL AR REZE, EHA
KA, L E T, fEE RO, A
B T S R R T U K B R
U MR T 6 1 Ip s 3 A RRAE L K LA, X
B I A BAT YIS o

FPBE NS RFOI I, T
BWPERF . B PARRERF Y Ok
9 L A8 2 i 3t X T S 0 R AT AR G Y BEAE 0 Ao
20124E8 A4 -6 H, &=“70" G KO fli 5 2 B
IR 2= AL R 2w, 004 SR b M X B
SRR, R K BEK, KR, R AR B i
PRUTIRE, E 0 4F AR i3 2 IR T 3 0t oK e B 0k, 22
ST/ NN N 7 T 79 R 4 i e S R
G2l AN 7 %/ | T R /AN £ ¥ S T 2
AGCE R T AR R AR ICE2E0], k, L
“2012 AESRPYAL k7 U S S 57 A B 1 L
GEERER i S S By A e AT SR S, ]
ﬁ@;gﬁﬁﬁiﬁ,uﬁ¢mﬁﬁﬁﬁﬁ@%

UEIP N

AR SCRR A B 1] 4 36 114 0 74 I B W it v K
FRGEAE AW LS TR R RN, WHE R
GORE, PLU2012 ARSEPYIL PP EH T O], A4
AL REIR 2R R IR MR TRAR W50 % 1 3k 07 114 24
RIS 451 ) 5 AL
il BTG A DS 20 22 ) B W 8t o AU
MR, ARG R B IR R D TR R

1 REFEERHES

FERFIRE— DN IRICE RS, MBI THE.

« Uehs HIB. 2017 -04 -27 BE . 2017 -07 - 19

NEHS: 1000 -811X(2018)01 -0065 - 06

TN IR R ARALR KA 2 B0k I T f b
Ve 2RI AR SE P . AR IR B P L R G 5
24 0 7 B T 575 6] 2 2% 60 B 5 1 1 JE 1
U570 9 2 AT T P AR .5
R T 5 B 58 0 17 7 W0 Tk 5 2 F 5 B
A I 28 M 24 1 S 2 IR R e
W, KB IATHA R

D=1{E, H, S, R}, (1)
ofs D WRERRLS, BRI, H8KH
T, SIRKIK, R FRBCKAT . BRI, RK
e 2 )5 R R A

2 REWEAIMK

TETG A L RBU— R T 8 8 K
FERTLAR, AT ERARKE, UKIEK
M —3Ed B IR ICE AT ICE F I fE ML 4
WA, KERER I RE, B YE BB H AT ol fE
R ATERE B R | e (1) K
ERGMENERE R T E, BE R AL B 5 I L.
AE A A DR E 3 R F R e R, R
FHEAA B 3R ) 25 R D S A6 AT AR S LR 1 5 TR )i
A, fEi R ICE SR AR e LSRR A
R R E AR

"
fig
-

fi
[%]ﬁﬁi%mﬁgﬁ}{%]
A th:

B RFEHEA AL

FBUUH : 2013 4 [H G RATAL & I = WK B2 4 2K AR AR5 WS PEAG B R IT 57 (GYHY201306056) 5 2013 4F 6 ZBHY 973 1t
R H AR B T R R O B K XU A S XSRS (2013CB430206) 5 2017 AEMIHLAE R R Ak i H “ 3T
PTG A B R & /NI HE K L Ik KB IR SE 7 (2017 Q06)

S—YEE A MuiE(1985 - ), &, WEEE A, TR, Bit, FENFIRRELEIEIR . E-mail: 1292257918@ qq. com



66 "

33 %

[Eemcle—{BEns )4—T—:i

L. E
SRETH

B2 PSRN T R A L 2 i ) o B
®1 FBAGEANERSKE2 I ARERHARESE mm

GOtER IS A I 104 SR 20 45 FBUMI304F FBUNI40 4F EEUYI SO 4E EH] 100 4

S T8y 115.5 137.2 159.6 173. 4 183. 4 191.5 218.0
ISE ON 152.6 185 217.4 236. 6 250.5 261.3 297.6
2.1 BEEWMANEFHHE 3.1 RMEHEREFER R
VEPREI 75 K (FREom bk . R 3 (1) BT

KO AR BT HE DT RCE R RE R AN T SRIEK (FF
SESmFK . R EE K ) FEAN R A IR T H B
P71k, B PR, JESRFEKX A RER Y
FALIEARIRAL, WA N ARER AL
2.2 {THEMMBERNBE

BT PR 9 AT A A R AR I R A
HE (PR PR ER ) L8, g, Alk . scil
FESUAF LA GRS R X R G0 AR, B 3 N
EMibpA
2.3 HREEWMHETHHE

AEF i ) A9 A B S 2R R A R S5 R BE T2
Wree | 15k, RAEYIZ W Yo Lk, SSEyEE .
NGB, Py, U Sa (1 2) . #
FRIE B3 9 2 1 1) 5 i 418 R 45 2R B 114 52 ) A L
B A

3 EWHEREELG D

2012 48 A 4 -6 HPPGIt A2k by 52 57 UL By
FEKGE AR, Jd U™ H A BE T O E R AL AT IR
WIIgETE, MET B 10 B, k2 ke K E S
SEERH . gL T EE L RN S 18 L (T
X)107.25 73 N5z 9, HARZFFHK 23.17 {40,
ARSC M R AT TR o M, AR O SRS
191 22 R b 5 0 35 B Y A R R AL T D

FFASBPGAL 14 D EZ IR B R 2 2011 42
H R T BT R, dz F K DL R AR (B T B o3 A ik Jat
BRI ORI Gk 1 T BT A

WAE T BI040 R
F(x) =P(X,, <x) =e """ (2)
HEISPAER AL, B Gumbel HE2R70 7 pREIUE: -
px) =1-e™ ", (3)

K F(x) IWKRAER 2 A BRi%L, P(X,. <x) N
WA PIRER o A1 Fe ik =, E B AR i (R 5,
a o ou B KAE M BE, HHEAER
a=7" (4)
u=x-", (5)
Kb wy o, 4B REA PR 91 B 1R Ay
2%, y. o, AARIEA R AREAS B0 1o ARG H
AT FE BT A 1 e ] R AR AR
X =u—%ln( “In(1-p)) (6)

P

A p MR, RIEIUIAEIR, 5% 1
L2012 48 A5 -6 H (20 -20 i) Fh oL i
Rk A e R A ] 1, 3B K HO AL TR
FHLE ., Bl A4k, 23T 200 ~458 mm,
HR RAESHT PRI 458 mm, JRORAE H BAAEAS
BREKIE 413.2 mm, 3L 11 A S PR 90
PUALF-2 AR — B I EE, 4 Dl ToRiide s



14 MR, A5 SRR O RSB AT I W I I HE S 67

E—BRRE(E3) .

(2) ZERIAIGEN T

MHIE . TR A 50, 56 7 G P R S
P, RS EHE kR, Zou i, MIEERIRK,
WOREBEIR, VAT HATR, — HAZ5R KW, Bk
At W WATRAEICH (B 4) o sRgdb Rl
FRIEFRAR , P It X, AN A2 21 3 5 3 K Y 52
Wi, % WK, By A AR T, T R
Be . WA ER R E, BBtk 2 5 R ok 3t
(GRS AL R0 3 =Y AT/ AN

nnnnnn

nuU—L_r—km
01530 60 90 120

E3 2012428 J1 5 -6 H (20 -20 i) SRPY-IL Rt ht [

igh:3099 U km
m 01252550 75 100
ow:29

4 SRREILK R LA

(3) B AR

SR IR K B R X, B
&6 -8 H MK EE 402 mm'" ) B R
IO T RS T A B T R 75 mm, 8
H 4 -6 HRE KR B T8I RASG5%0
3.2 RMMERE

(1) BR—atw;J E i

e L, 5 RAER2E 1000 m A4,
SRR AL FAL FE, AMnsIEm, 51k T4
WACTIEAL | VB, SRR RERRK A RIS,
FERAUK™E, KIFghes . iRk, s
FHoesm bW, Hlan, 8 A5 H A IlEE A6 ikt i
Kife 4200 m*/s, J& 1975 4F 8 H LISk LA myfok
—UHtK LI R s R B =4y i, 9 4
SHZIRETE, 1430 PERIK, WOGEEAIEN
TS KA I oS , ASiE s

(2) BW—is . WY —ea K e

TN & TR AT I 48 A 1 X B A vA B TR
B, MRS IR B X, PR B 51 & B LA T 3k
A KETRTD UL KA R R R i . 7R X K
EhE o SRIEK G &t W IR TR AR A,
SECA LTI . AR K L H S B A Ok
HOGEREE. BRI RIEY b, B
S e FHL. G S bk, scim
ZR . ARG SR E, BmEKSRESE T ™R
HFRE, 48 5 HERpudL” R, A 24b
BRI, SRR PR 1 R G
BB NN RS LA S A i 2 5 SR AT
T2 AE 305 (REEEE ™ i, BRI LI R
BORERAT, —W/INRIEPEE,

(3) BFR—Ilt e E 4

I 48 X ok AR Bkt Kk, Bg
RENE, KEEPRE K, W i 24 S
ERVGALIEIR 22 3 070 m, 30K H AL TR

WHARTARHO
Raxm

F5 2012488 4 -6 HSRPGALsm FRoKoe R i 2 R k5 o 55 i el



68 rREF O 3B %
e o T o G St R S S e e S Gy [ e i b ]
FRRET - | MEREEAR |
! L e |

]
: | P, FRETER T
| AR ERARE |
| P PR
| S ]
' | Dk W
! ity R EHRBE shkE PR WEARA | | o .
: B | AR |
1 1 1
|| eewstes RERES kERkKS | | POREGER HHER HEJﬂznzmﬁmsHP
1 *ﬂ I.m : =¥ :
bl wake | |mekems - AR memsa | B e, |
| = - .
i BRRKE | | BARKG | B TEseammg
: : | HBE, :
----------- o o o o 1 i
i B R % Py ﬁﬂ“#ﬁﬂi# REERERES 00077
ikt M. RER | | A0, AW ‘ R, WiE CE
L [ [ ]
. A .. R ,
r v EFRIEREAE I R Te——
| AR | [ [ [ L | - RN T
: A H ABE= ®RH ARG ﬁ#&ﬂﬂﬁ" B :i%:ugﬁ'mﬁm:
1 o B, AR
----- Bee_t——r— I i
ettt e —————— T e
1 " 1
o I N A :
| ]
A A i 1
sl 8] (=] [B] |8 || |8 % |e||Z|al x|
Bl |® it ] 8 i@ | | M o el E B I
el |&]|% 3 - SR - ARE - # 3 IREER. R |
x| | # 5 ~ i
L [ [ [ [ I [ [ I [ B :
: =3 :
i [ 1 :“ I 1
]
i Sl S @M%, MARE YT TS v i
| R : N |
S S e e | S

6 2T E KU BOCHE R BS54

AL, 51k ™ FE A Lk 9T o A I R [ K
e, B f ol B 60 A X A IS A B B 1
M, 6 HER2 7 y, —iishiif i3 2 QQ
B, st goliteh AR,

(4) R - P K bk

DRt K E L S I . . KRR
WIIR R A, ATk oy - JROc SR K
RIEFIX, XA, JR S LA T, Sy
oD T Il XA TR, R 5 T DX A 3t 3t B
XHIES, BRI, 2 J8 Bl 35 0] 1)
TARIRA, KA = A BT BR T A 5R
WK, b dipam e K7 A 1 R /INIDRE kB It
HRYBER Y. BRI TACH, (AR 52
FEEE, M RARAEY RS, BESET. REE
BRI AR 52 9¢ 48. 63 khm”, FLHIA K 28. 12
khm?, 5346, B FAIETT . KBEI KA 2 K 18 3

AL L R, A IR X
BT B mBUK, BRI KBS .

4 HERWHEGREERRIESR

MFFE RIS EE, X1t A 2 5 it o
BISEON fAT, BRI 22K 3RET . R KA
XPIRCFE W) S A i REBEAT TN BRI, ST T B
HE7 9 7 A o A RIS [ 07 B R AT IXURS: A7 B 5%
SR AL S (& 6) o
4.1 REHGEREMALRE

Y5 F K (335 B D I 8 R KL A R
7K BEvE BILHE R . HTAR RS DX e K
HINIT ST A R AR AR R B, Hk E I S
HOCNRBE RS, 551 k& I3t a 3tk . e £
RS, JRRK B, /N R SRR, IR



144] TR, A R U B ST B T U A S 69

WY RBUK, SR EIEE N AL NS
WA AR RN . 2 Sk A B 55 AR AR
PEAT RIS AN, U AR I R A2 A0 A R
ML TEEE A B S B I BUK SR E Kk
A, RTINS el . TR

4.2 WRSERRIETE

TRAT i 2% N L 05 9 BE I R A R R R
RINECIN . Z2GIRBE AR AR K F KA 1Y
VER BAR T2 0 i, $R0H WrBE de (3R 1Y, 0k
FRI K ) H Y o

(1) s % b B AT A 9 T PR P iR 55

RGREIE AT LITUR Y,  1X By 9 R AR
—AEERZE A R, R RE W BUE RS B A
ATE GBI R P HA AT o 2 B4,
P B, MRS . IREST A I B N L PG R LR G
WAL, WERWEtYE R ELGE S G,
KRR B0 55 A IR IS -5,
SR A% T PR 00 O T 1 A AT, S R T M
PUEEMAATRE S o AR VKB UME, LR A 2R
KT EIBITEINTIN, A A T8 = B R 3 A
RIVEIKF-, HERBIFHL TR . HEBR S
TSR SRz R IR 2 I PR SRAE

ML R FE PUEA AT O E R
TR I ARG Q8 R AR A PR I
TR AN 25 50 B R R AL ) o 7R 5 BUI 19 i ¢
REFMZ)G, BATHAT LUK R 3R M IHF
KRABREEAC N AR K EFEBAR T Hln, #iE T
iy Z A R, M) P R 8 il 0 Kk R A
SN A AE Al DU 2 R P HE ok itk
e VA IRTBTT I PR .

(2) fygt, = RAdEF 5

XA R /NBR P Ik RN S
B S SR A 1 I T R T R XU 3 AR
FRCE AT A IR B A
KRR BCRE . (5 Sy i 55 B W a s
W G . N A R PUKBETT . R
EYIl - E & IVESY SN PN €/ Lo o= PN €
S E. AN, LRAFE . BT &R,
e Vi W R ) N I T PO R AL Rl PN
e TR = I I RV 8 BN A VL L TNIEIPS
. SRS ENLH S 0E, BA T
ST T RSO B 1 Bl I KA BB IR T
LN

(3) SR B KPR AES]

DO ] NV N S N R T 7R I A s R
Mo Gy AR T A0 TSR R B R R
PEATIRANA B, E W, [R) R — R 1 AR
FEREREA T T, T A 0 K 1 LR R
S GUERE NS

TRATT I A5 SBURAT b 1) 28 T 73R 05 935 XU [X
RIFTFE, ESLAT b 4 BRSO 55 M il £k, B R
AT A 2 R 307 T XU X 3 B i, O i E X
ST VB I BEAR LI | B LR S IR R R I 2

B T ) N I R v S/ I w1 D E 0 I
R A R R DX 5 R O S A AR

(4) 5N AL EAE

A IHR T L B B o B GRERT] Bl AR
GEE LM N, o fE R X X 2
X, BRI S Rk AR A B B, R
P BN BUARCR BOA R . 45 A G BRI ] 12 17
ST LB I I RIS T B, o 2 5
W, Dt LER 2 T B AN B8 RE IS, 4 0 ARl <
GRCER . PR A R S e AR, AR K
DA A 3 R A 25 B

S GipSitie

(1)@ “2012 42 8 H 4 -6 HRpILt Yy
R WIS TEF 4 R GEAH 487 2D
GBI B e, 2 T A g A XU, By A
ARSI

(2) BEE PR A N 07 9 Dy LKA, R
AR I A, 7R T BRI ST 9CE T U R b
TR ER I E R, g T A [ B O
DRURIE B et P P W7 B 4 e, A T L 0 1) T 00 A
BULYIREEE

SEH

(1] RN . FESZRERBBIE[M]. Jba: KB m
¥, 2007, 10 - 11.

[2] Zeieff, WMk, Fookk, %, ETRBMALNENRTE R
ERE—LDUAR A N BI[T]. AR EFRIR, 2005, 14(4) .
30 -38.

[3] T#, hih, %%, 452000 45 H & KD 9 E I 5 1
JRAS BRI [I]. AR FEHR, 2001, 10(4): 1-7.

[4] T#%, MES, %, 5. PERLDRIORKENET 2
Wi 5 KSR AT R R (1], bt I K2 4l (RL SRR
, 2005, 41(3): 130 - 137.

[5] SR%E. HigRENR IS 55k 1].
1996, 5 (4): 6 -17.

[6] LREFE. ML ERGHE WIS SIEKT].
#, 2005, 14 (6): 1-17.

(7] XUSCH, M, FEmE, % HRICERE XHLIWHE IR
Kotr[I]. AA N5 TR, 2006, 25 (S1): 2675
-2681.

[8] Al skakA, &WrEE, & KEEM TSRS RET].
JeES 2016, 31(2): 131 -138.

(9] BEKH, #hm R, 228, IKKENL IR A 4E ()], By
TR B ER, 2008, 10(2): 67 -71.

[10] Rar, TALHE, T0UE, 5. SUBIWEI E e B HLH] S 0
RXHELT]. RE2E, 2012, 27(4) . 85-91.

[11] 2%, JAALE, a3, % W02 5 ot oy SR F8 A it
5301, WAL S, 2009, 28 (4): 357 -361.

[12] Z=22, FA%E, WM, %5, 25T GIS W IR (1 i 8 W
WE X RIL[I]. "4, 2013, 39 (1) 174 -179.

[13] RS G . Wb RS FM" (2], Rt 3
XA ey, 2013.

[14] Z=22, JAA%E, WM, 45 . —FRys 585 9 TR & 4
X RTRUE s R E AT [ T]. BFEKE, 2013, 32(3):
280 - 283.

H ARG 224,

FAR R FE 2



0 KK 33 %

Instance Analysis of Rainstorm Floods Chain and
Chain-cutting Disaster Mitigation Building

YE Limei', ZHOU Yuehua', ZHOU Yue' and NIU Ben’
(1. Wuhan Regional Climate Centre, Wuhan 430074, China;
2. Wuhan Central Meteorological Observatory, Wuhan 430074, China)

Abstract: Through the heavy rain floods typical cases occurred in Northwest of Hubei Province in august
2012, Heavy rains flood hazard mechanism and Derivative disasters chain was analyzed based on Disaster system
theory. Through the disaster process organizing, framework of heavy rain floods Chain-cutting disaster mitigation
was built, and this paper gives the key timing and measures of Heavy rains flood occurrence and the different posi-
tion of risk management.

Key words: rainstorm flood; rainstorm foods chain; chain-cutting disaster
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The Characteristics of Spring Sowing Precipitation and
its Effects on Soil Moisture in Liaoning Province

HU Chunli, LI Ji, WANG Wanzhao, WANG Ting, CHEN Pengshi,
LI Yuhong, LI Linlin and ZHOU Bin
(Institute of Meteorological Science of Liaoning, Shenyang 110016, China)

Abstract: Using EOF ( Empirical Orthogonal Function) , wavelet analysis and correlation analysis, we ana-
lyzed the temporal and spatial distribution characteristics of precipitation during spring sowing and its influence on
soil moisture by using the daily precipitation data of 53 meteorological stations during 1961 to 2015 and the monthly
0-20 em soil data of 19 agrometeorological stations during 1981 to 2015. The results show that there are three typi-
cal modes of precipitation in the spring sowing period in Liaoning Province, the whole region, west-east, and north-
west-southeast. The precipitation field has six types determined by three typical modes, the whole region years ac-
counted for 58. 1%. The precipitation trend is increasing, and the change of spatial trend is slightly different in A-
pril and May, and the regional change is obvious. In the past 20 years, the extreme precipitation events have in-
creased significantly, and there are 2 ~ 3a, 4a, 4 ~ 5a oscillation period. The correlation coefficient between soil
moisture and precipitation in the shallow soil was 95% statistically significant, and the sensitivity of soil relative hu-
midity to precipitation in Liaodong area was higher than that in western Liaoning,

Key words: spring sowing; precipitation; empirical orthogonal function; temporal and spatial distribution

soil moisture ; Liaoning province



