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The Characters of Drought and Flood Disasters in Spring and
the Model to Predict the Tendency in Jiamusi Region
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Abstract: [ Purpose] To investigate the evolution law of drought and flood disaster in Jiamusi re-
gion under the background of global climate change. [ Method ] The daily precipitation data in
spring of Jiamusi since 1951 and the real-time data of 74 circulation index from the National Climate
Center, R; of which is on behalf of the precipitation anomaly percentage and Z index method are used
to analyze the spring drought and flood type, frequency and spatial and temporal distribution charac-
teristic and to establish the equation of spring precipitation forecast. [ Result] The frequency of
drought and flood catastrophe was between 72% and 96% during 1961—2015 in the city of Jiamusi.
Before 1996, there was a higher frequency of drought, and the floods occurred probability of large
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after 1996; at the same time of annual precipitation reduction, in spring from March to May, the pre-

cipitation showed an upward trend, in the linear trend of 55 years, increased by about 9.6% each 10

years; from the geographical distribution, the western region of Jiamusi administrative division was

more prone to droughts and floods and more frequent conversion than in the east; according to the

above information, Minitab 16 was used to carry out relevant census that the trend of drought and

flood was mainly affected by spring and winter atmospheric circulation of last year. Therefore, ac-

cording to the model which is used to predict trend of spring drought and occurrence of flood, the ac-

curacy is 63.6%. [ Conclusion ] The results can provide a reference of disaster for short-term cli-

mate prediction in Jiamusi.

Keywords: spring; drought and flood; characteristic; prediction model
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Tab. 1 Gradation of drought/floods according to the per-

centage precipitation anomaly (R;)

2% grade R, il R range

Ri=20%

i 2K drought/flood type

K serious flood
20%>R;=10% fhi#45 partial flood
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1E# normal
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Tab.2 Gradation of drought/floods according to Z-index

2% grade Z 4BEUVEH Z-index range 7252 drought/flood type

1 zZ=14 K7 serious flood

2 1.4>2=0.5 {5 partial flood

3 0.5>2>-0.5 1E°# normal

4 -0.5=7>-1.4 fli 5 partial drought
5 7<-14 K5 serious drought
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Fig. 1 Evolutional diagram of drought/flood gradation with
R; in Jiamusi
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Tab. 3 Frequency of occurrence of drought/flood disasters with R; division in Jiamusi

%

B P55 drought/flood type  {EARHT Jiamusi %) Tangyuan 5 Huanan #%)1] Huachuan &% Fujin  [F){T. Tongjiang $£iZ Fuyuan
K¥5 serious flood 27 29 32 39 25 33 29
{5 partial flood 9 9 11 4 7 4 10
1E# normal 20 9 11 14 26 20 19
fii 5 partial drought 4 15 4 2 9 4 10
K5 serious drought 40 38 42 41 33 39 31
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Fig.2 The variety graph over the years of R; in Jiamusi

22 AR REF R,
AHE R

R Z 16 8RB IR IE (R 2), BiE
ARG ALE (MR ERBMER, £8
(M) B 5P AR A — 2, AP AT ol 10 52 57
FRAFPEIL LA 3,

B S 2y

Z 8B A3 FEAR T DI AF 52 0 SR A Ak R
55 FH R B 1 20 28 R, B 8 &5 SR LA
1, H4B (Th) 5879 % B0 % 28 S K
(% 4. AW AR E (1) BB RE HIR
R R, N 72%~96%. LI A i e i e
Jafgl, Hrb R R AT R 28 4F, 4 2.0 4R 1
W, RAERIBE; 26 45, P 21 4E R4 1R,
JUTRE VAERE | KR, M, Dby
A, EARETH M X AR R ke
T L AR L B SR SF E8 R A R 52.8%
F143.0%, AHBHh X E FT . RIVET AT T
LR 7 -S43 80 3R 49% 1 45.3%, PEERYS
2B A HE O 5450 R D = 3.8%, I 15 A R i A%
2.3%, ULHAPUHBLL TR o) KRR,

F4 FIRA ZEENINERTTHER () RiHRELIRE

Tab. 4 Frequency of occurrence of drought/flood disasters with Z-index division in Jiamusi

5728 drought/flood type HEAHT Jiamusi %R Tangyuan #FF Huanan #)I] Huachuan % #f Fujin  [F{T Tongjiang 43 Fuyuan
K¥5 serious flood 36 38 47 43 36 37 42
{5 partial flood 4 2 0 2 16 4 4
IE% normal 4 4 2 8 4 8 2
{5 partial drought 13 4 2 4 8 8 4
K serious drought 43 52 49 43 36 43 48
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Tab. 5 The factors and the correlation coefficient of prediction model

AT 7 T X R FE
factor No. factors meaning correlation coefficient

AT —4F 5 AdbdERIErE 4 (20W-60E) 0302 0015
the North African subtropical ridge (20W-60E) in May of last year ’ ’

) BI—4 11 AR K TPHRISE L (175W-115W) 0336 0.007
the eastern Pacific subtropical ridge (175W-115W) in November of last year ’ ’

3 HI—4F 12 AARKCPERIRH 2 (175W-115W) o4l 0.001
the eastern Pacific subtropical ridge (175W-115W) in December of last year ’ ’

4 Hi—4F 5 HAtARRIm LS (20W-60E) 0307 0.014
the northern boundary of North Africa subtropical high (20W-60E) in May of last year ' ’

s AT —4F 12 AR R FEEREIE LS (175W-115W) 03 0.002
the northern boundary of the eastern Pacific subtropical high (175W-115W) in December of last year ’ ’

p B —4F 2 AR TR L (2 X, 150B-120W) 0302 0.015
the polar vortex area index (zone 2, 150E-120W) in the Pacific Ocean in February of last year ’ ’

; HI—4F 4 A RVGAHGH XA TR (4 [X, 30W-60E) 0319 0010
the polar eddy area index (zone 4, 30W-60E) in the Atlantic of Europe in April of last year ’ :

g HI—4F 11 KO EERR I X AR TR L (4 [X, 30W-60E) 0316 0011
the polar eddy area index (zone 4, 30W-60E) in the Atlantic of Europe in November of last previous year ’ ’

9 Al —4 11 HALEERR AR R (5 X, 0-360) 0309 0.013
the polar vortex area index (zone 5, 0-360) in the northern hemisphere in November of last year ’ :

10 i —4F 5 AR TAEIXR R LR L (2 X, 150E-120W) 0337 0.006
the vortex intensity index (zone 2, 150E-120W) in Pacific in May of last year ’ ’

" HI—#F 11 R PR XK BE TR 2 (4 1X, 30W-60E) 0334 0.007
the polar vortex intensity index (zone 4, 30W-60E) for the Atlantic of Europe in November of last year ’ :

. B —4F 12 H bR P05 JQ) 0314 0012
the polar vortex central intensity (JQ) in the northern hemisphere in December of last year ’ ’
2o e =33 ik N FACY 1

13 eI Hj.(@ﬁ%/)”%{ﬁy WA . —0.433 0.000
the European circulation W in Atlantic in November of last year
HiT—— SR R V2 I

1 A —4F 11 Hj@ﬁ#@/}ll%m_ﬂ E 0361 0.003
the European circulation E in Atlantic in November of last year

s BT —4F 12 KB FERGHIA Y B 0,303 0015
the European circulation E in Atlantic in December of last year ’ :
e gy e

16 Al —4F 3 HE 5 sl 0309 0.013

the southern oscillation index in March of last year
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