2 R R A 2019(7):18-23

Heilongjiang Agricultural Sciences

http://www. haasep. cn

DOI:10. 11942/j. issn1002-2767. 2019. 07. 0018

S RUM L 3 VT B A RO RO TR R I A AR AR IR AT ST )] BRI AR B2, 2019(7) £ 18-23. 24,
ST 2 = /—‘—»—fr/f/tq:j:/ }I::—‘—»
S VA AR T 590 I 25 AR AL RR R A 5T

EREEHT.AHFE.T E.5Fk.X 7&K
(ZRITERLHMFHR RNERFARH/ RLFHABARELLERE/ LT ERARERILE

SEEE, 2 AT A RE 150086)

WE. RS 2 i g R & & A A Mann-kendall # 35 Morlet 3% i F= GIS 24k 25 2 &0 24 1986-2015 5
HRLFFRERKBEXRFTTON ARTRLETFERES T B, R AW £ 1986-2015 F, Z At
AE TR mBRER HAERGZRORY ELELZRBRG O AE, REFZFHGREZRE
FoRREZRETHRAR ATERLRANEL A AETETFF BATEF HRXRTIEFPEETFOFHRRRA

)

Yo @it Morlet il 541 7T 4o, F F % R A 42 1986-2015 51 2 B A AL, RALRG A B 5 51 4 3.5 214 a,

AP ldahTHERY, £ 2016-2020 F , ZATETIFXRELT AL EHALA AT IREGTH, FE
ARV AT HAT KA XA 09 5 7 TR F3HF, B GISKRHSFATEKRETF TSR REN
TFRBATHEM TR, ELZEEHHLTFHLETR AR NEGAF LT G T,

KEIWF REAFERE ;0= I ;M-K k& ; Morlet ik ik T F

PR 1y RS R A R AR AN [ 52 0 R e VAR
P AE PR R K EA 20 ZF Hh TR0 faF
BORET . AR 1987-2006 4F L ik gy | T 5 RUG IR A
EBIITA N FERGRE B RKGY R K
A SR AR AR L DR R VAR R R AR
b A R A AR M R R TR R R AR R
LA EL R S T A B oY 3R R R R
SR UL AR KR ™ B A R e L R R R A TR
Wo AL 1982 4F, BRI VL4 32 57 IE i R £ I
7 39. 33 4L kg i 2> 4ol A5 7 3 K 8. 98 AL HY
PAEBIRS 2000 4E L BIBILA N TR SEORE
U 62 14 kg 52 R NEL 869. 7 JT N LT3 Ti Ak Ak
BROK IR HE . BLHE 2 UK 80 {2, 1984-
2007 4F, BIC VLA VA KA 19. 6 IRT5 . W
HSBmM AV kL8 T 82 329. 7 T . +
G bR Al IR BE AT S B9 SR AR L A X L. R
P bR AT B K BE P 1 43 3 Z 4880 bR i Ak
WK 78 PR B0 AR o Ak B UK 98 B SPTY L %
(O R HAET. R RMKE T RIBILAE
AR SCRRAFE X 1 58 A B B 3504 i B 5 85 /0

Wi HH:2019-01-20

EE TR P E R EALH 5L 44300 B (2014101,
FE—IEHEE N LM 19720 Lo 1L B RS 5L N
A Al X A A2 7R RS R I F 98 . E-mail: ocean-water @
126. com,

BIRAEE XA (1974, B 48 WF 5 51 A S0 28 Ak
AN A R B W WFSY . E-mail: liujiel677@163. com,

18

HTREREGTAE KL THRKE . ROKHLS T
AL PR A7 G L2 A R R A ) R, AR
SCHIH M-K Fil Morlet /NE B TEAMESE T 1986-
2015 4 T 52 9¢ 3 2 9 A I A AR AR A% DL, SR 5
FRKIEFEHS RS TRZERZEB KR, I
BT RAEEG A GIS 8AFBLA o T 5 e F 5
23 [A] 43 A RRAE , PTG 28 LB RGA SR R VI T
¢ 22 W 1) R BE 4 A Ak B HE RN 2 ) 43 A AR . A
M35 B8 B ITA R & IR %S B .

1 ME505%

.1 ##

AR SCHT IR IR 31 4% 3l 5 Y A K B0 PR 2R
YRR IS ST L HV e €D 3 RPN
R b RT3 oA A B R g el AR
B )N . 32 9 BRI TR 23 ) A A AR
PR G IE R A I 1 R RL B3 R L b T
T, 32 9B T 343 591 Ry A% A ) 32 ¢ ThT R g
RS A B A HENY . S EH R R
Hb S e 5L G A B R AR
1.2 FHik

AR K] A Mann-Kendall 37 (M-K ) H
Morlet /N 202 %t 1986-2015 4F B Jp 7145 19 5
G G IEAT 43 M W 5 5 K E 2 IR
[ AR AL RS RN RRAE . 25 & 4F B K Bl . 113 T 5
o EAR L

AR R T R e ERS R EM
R KIS 43R (2 $8 50 A o AL K 48 B0 210 1



7 H $ RAFF : BT Rk T F

R E B KA RO R

£z A2 -8 %

SR 5 5 2 0 B AL K
AR S A
(4 T 8 VLAl A L 0
Bl 58 1. H A CT SR A
SCRIFI 4 T4 311345 1986-2015 42 4-8
P VKB 51 WK B T 5 505, K BT
ST S S Iy

R, (%) = 22—2 100 D)

HA R i KB EH R, P-4 i 4
SLBRBEIK s p B .

S IRCT S PPl AR ) b B F5 AR (L3 D7,
P30 45 0 4 R A 45 G T R 0CE B R S
FHERIJpVTAR T 552 TR 5 £ K FER KT 2
JCLPERLA 155

Y=a, +a N, +a,N, +a;N; +a, N, (2)

Hp Y- TRREZKR. 7 sa ¥ a)va .
as Ml a, 40 590 R B B L v B L R ORINER K T B R

%ﬁ?ﬂ}o;]\]l aNz st ,N4§}%Uﬂgﬁﬁiﬁg\ﬂp
JEE L7 E MRS R 5 R R

WAL R s BRI AR R T AR R £ I 4R
BT RAERCP O TR

w; = 1“' (3)
2
i=1
4

/= Ew,nl/k 4
i=1

F= >wN,/M (5)
i=1

Hipowei P RE R £ F-0 508
BRI AR 2 T A B 0 NG 03 Dy Bt A
GO T B A R R B ke M43 Ry A BOR B AR
AR

RIG MM GIS BAF o B BT T 5455
f1% 2 [ 73 A FRAIE o

x1 ETRXEFESENTFESRYS

Table 1 Drought grade classification of precipitation anomaly percentage index
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Province from 1986 to 2015
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Table 2 Classification and frequency of drought based on disaster rate
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Fig. 2 Change of disaster rate and hazard rate of drought
in Heilongjiang Province during 1986-2015
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Study on the Change Characteristics of Agrometeorological

Drought Disaster in Heilongjiang Province

SHI Feng-mei,PEI Zhan-jiang. LU Bin-yu. WANG Su,GAO Ya-bing.LIU Jie
(Rural Energy Institute of Heilongjiang Academy of Agricultural Sciences, Key Laboratory of Combining

Farming and Animal Husbandry Ministry of Agriculture,P. R. China,Key Laboratory of Energy Utilization of

Main Crop Straw Resources, Harbin 150086, China)

Abstract; In order to promote agricultural development in Heilongjiang Province, temporal and spacial change

characteristics of agrometeorological drought disasters in Heilongjiang Province from 1986 to 2015 were stud-

ied via Mann-kendall method, Morlet wavelet method and GIS software. The results showed that drought was
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the main agrometeorological disasters in Heilongjiang Province in 1986-2015 and the affected areas by drought
was the largest counting for about 50% of total disaster areas affected by agrometeorological disasters. Accord-
ing to the statistical data of drought, the frequency of drought at moderate, light, extremely severe and severe
grades decreased. The disaster rate and hazard rate of drought were both in the trend of subsiding from 1986 to
2015 via Mann-Kendall analysis although they were not significant. The results of morlet wavelet analysis
showed that disaster rate of drought changed periodically at 3 a,5 a and 14a time scale,and the dominant period
was about 14a. The disaster rate of drought over the period 2016-2020 would remain in negative phase and ap-
propriate measurements still should be taken. Then the GIS software was used to study the spacial change char-
acteristics of drought indices based on the precipitation anomaly percentage and drought disaster rates. The
southwest area of Heilongjiang Province was at high risk of drought. The study outcomes can provide scientific
guidance to drought disaster fighting and to agro-production development in Heilongjiang Province.

Keywords: agrometeorological disasters; temporal and spacial change characteristics; M-K method; Morlet

method; drought
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