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Fig. 1 Changes in precipitation and its cumulative distance
from 1980 to 2020 in Heilongjiang Province
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Fig.2 Average annual precipitation and distribution of

meteorological stations in Heilongjiang Province

3.2.2 4ERE/K i EOF 43 fift i 43 R AE

SR T2 55 1 52 bR B (EOF) X B JE VLA 1980~
2020 4 [ 4F [ K B JE AT I 25 03 TR IE R
North #1735 P £ 4% (North i W 3 i @ 2 1%
K 56 (4 A o S 20 M e AR A RO R IR AR D8 22 | T R
FIARAEESXE), 21 EOF 40,/ 7 4>
B RBUT 22 5THRAR N 79. 4406 (& D), HAT =
ABESAT A W PR I 2K R 22 STk R
64. 5470 » DR = AN A F AT 452 4 b it o PR e T
A IR 25 7 AR Ak . BRI o - D2 18
Ao FRAEAE J5 22 SUEK R GT T MR AL O
46. 620 15 B LA [ K i I 28 73 A vk 3 AR
P36 1 B T AT R AR (B X 0 E B 3 Cad) 1K
TR TTAR 25 0 a5 i K i AR 35 B AT i
18— S5 BB K R A DX 8 P 2 O i 22 881 2D 43
Aii o BEFEIX N 52 /N6 220 L JikRT 5K ™ AU IR 32

®1 BRIAFEMEKE EOF 58174
BIEMERERHKE
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precipitation in Heilongjiang Province
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Fig. 4 Time coefficients of the first three eigenvectors in EOF analysis method



« 8 . KoHmoBE WORE 2% 2023 4F

- 5% XAk
N 2, (1] fhroe. ik bk &t 2 28k dr ], K44
o b PR H AR, 2022(1) £ 34-36.
T (2] FAG B IR 60 a 315 Mk it i 25 45 {6 4
3 B BriJ]. NS I R &2 CH R BRI SCRD
RGN T T e U 2022,51(3) :221-228,
m/5 \E‘;‘E;Zilé‘iﬁll%mlj\i&g;;;ﬁgf [3] ¥efde, #t92. 1960~ 2018 4F 1 B 44 [ /K A 25 48
EEERNERY G E PEHRAE T[T, BRaE RS TR 2021.2107)
7008-7016.

Fig.5 Real part contours of annual precipitation wavelet

(4] AREK, FWE, BT . HT EOF AN AT 1L
AR AT KR 25 A AR AE LT oK+ BR 5F BF 5T
2022,29(2) :179-183.

WE(H (Pl 5) /5,13, 28 4F, Horp 28 AR XS RL AW [5] #hFdfi. SRR ILA AR FE K B 22 20 A 20 A L.

LR RIGTLAT WK B RN Wk BRI SO

=L b = = S AA — 3 ] Mo A e Y 6 I5 57 . (= 1) '.i_.SO “‘?/\ﬁ’%/l\

ZjJHEEﬂi‘—jﬁ,ﬁ.\'l,lg ﬂzjﬂﬁgﬁﬂfgj/ﬂ}q 95 @j‘j%gﬂf ﬂﬁ%ﬁﬁ?*ﬁ[]] EF'EIZEJW‘:&%{, 2011732(1_’_[] 1)

JEL 391 3 /AT 90y s R VL 1 4 K A 0 28-32.

coefficients and wavelet coefficient variance

in Heilongjiang Province

1. (7] WEEE, FEER, WML K2 RS BT
B #FFEL)]. K30, 2014,34(6) - 33-39.

4 ZEig [8] IHIMEKPEN N I, ILABOYA I R, AWAH L O.

Non-parametric Mann-Kendall test statistics for

a, BRI EEKELE 411 FHE L FAEad, g rainfall trend analysis in some selected states within

BRI L KB, KB 3~T.11~ the coastal region of Nigeria[ J]. Journal of civil,

construction and environmental engineering, 2018,3

30 4F WA RE FEL I 28 AF 4 1 LI A B o

SRAL, (9] My Z WL, & R W, ) Y. A2 T8 Bk T A0 AR R AE 23 A
b. B TE VTA e K e A7 1 B I 2 10 2 5 L)) U frd B RS 54 201835 (2) 1 164-176.

N [10] BRHE. BACIMEETH S W5 B EERIM]. 2 2
N | A 7 y
PRI AR 2R U PRSI e o oy

c. Zit EOF 3, BB T A B K S HAT 3 Fil (117 R4 4, T A0 AR, /AN 407 09 0 SR B Jre
B 1 AR LA MK AR — 25 2 ST, M BT S AR, 2003(2) :51-56.

XU, et al. Effects of climate change on water re-

R AR AR AL 5 5 3 B R B4 N VY RE 0 ORI R sources in Tarim River Basin, Northwest Chinal]].
DLAZIE i XA P A S AR AR A Journal of environmental sciences,2007,19(4) :488-
d. R SCT 5 HE T EOF 4 fif v X 8 Jp V145 [ e ;ik M B o ST
. IR IR PR . YN & XYL AR

B a5 it 2 An Al 4 } AN =3 (=21
AR TN 2 A OF AR & LR AL L B0 R MR LT ). AR 2006(11) 161

X 2 A 5 R R AT IR AR B fR i — 25T 62,89,

Spatial and Temporal Variation Characteristics of Precipitation

During 1980-2020 in Heilongjiang Province
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Abstract: In order to explore the temporal and spatial variation of annual precipitation and the type of precipitation
field in Heilongjiang Province, this paper analyzed the precipitation of Heilongjiang Province from 1980 to 2020 using the
Mann-Kendall test method, EOF decomposition method, Morlet wavelet analysis and other methods commonly used in
modern climate statistical diagnosis. The results show that the precipitation tendency rate in Heilongjiang Province from
1980 to 2020 is 15. 52 mm/10 a, that is, the precipitation has a significant upward trend. The precipitation in summer ac-
counts for about 65% of the whole year, and only 3% in winter; Under the influence of topography and climate, precipi-
tation in Heilongjiang Province showed significant spatial differences. As a whole, the south and central regions have
higher precipitation, followed by the east, and the west and north regions have lower precipitation. According to the EOF
decomposition, the precipitation in Heilongjiang Province can be divided into three modes and six precipitation fields: the
first mode indicates that the precipitation in Heilongjiang province is more or less; The second mode showed that the cen-
tral and northeastern parts of the province had more precipitation, while the southwest and Greater Khingan Mountains
had less or opposite precipitation. The third mode showed that the precipitation was higher in the southwest of the prov-
ince, and less or opposite in the southeast and Greater Khingan Mountains. There were two scale variation cycles of pre-
cipitation in Heilongjiang Province, 11-30 a and 3-7 a, with 28 a as the first main cycle.

Key words: annual precipitation; EOF decomposition; wavelet analysis; Heilongjiang Province





