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Abstract: The daily stational rainfall and temperature dataset from National Meteorological Information
Center of China Meteorological Administration as well as the NCEP/NCAR monthly reanalysis data are
used to analyze the characteristics and trends of climate rainfall events in Northeast China for the period
1956—2008. The center of precipitation is located in the windward direction of Changbai Mountains. The
large and heavy rain events also happen in the same area frequently. This is in association with the terrain
and the push of the northward flow of the East Asia summer monsoon. Secondly, the trace rain events are
observed as more-less-more in the zonal direction, and the other rainfall events occur more in east than that
of west. In the meridianal direction, more trace, light and small rainfall events occur in north whereas fe-
wer large and heavy rain events in north. Thirdly, the decreasing of water vapor transport crossing the
west and south boundary causes the decreasing of seasonal rainfall during May to September in Northeast
China. Finally, the decreasing trends of trace, light and small rainfall events are significant. As the in-
creasing of rainfall grades, the decreasing trends get less obviously. Decreasing-increasing-decreasing
trends of heavy rain events are evidently shown in the periods 1956 —1976, 1976 —1994 and 1994 —2008 re-
spectively.
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Fig.1 The seasonal rainfall from May to September during 1956 —2008

(a) The mean seasonal rainfall (mm). (b) The trends (mm/10a) of stations. Squares indicate significant trends at the

0. 2 confidence level. (¢) The series (mm) and trends (T= —13. 95 mm/10a) of mean rainfall in Northeast China
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Fig. 2 The mean water vapor integrated from the surface to 300 hPa for May to September during 1956 —2008
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cm)). The frames of box represent the boundaries of

Northeast China for water vapor transport. (b) and (c) indicate the series (kg/(s * cm)) and trends

(kg/(s + cm « 10a)) of water vapor transport crossing south boundary and the sum of water vapor

transport crossing all boundaries in the box of Northeast China
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Fig. 3

The mean days of each graded rain event from May to September during 1956 —2008 in Northeast China (unit;d)

(a) trace, (b) light, (¢) small, (d) medium, (e) large and ({) heavy rain



%8

ik RS RACHX 5—9 H B KRR AE L 43 #r

(@2

XARACHLIX 5—9 H 5y % A F ol B oK i g it 3%
B o rPRRT 4 1 A KR G T 2 s B R K T TR
Ko —MeAE 30% ~35% Z I) s /INW S A & % 55 1
K W 5 48 09 5T ik 3 LT A W — R AE 2200 ~
30 24 5 2 T S 44 1) BTk dme /)N o L 5% R 7 25 4F 003 1 BTk
iR KA 10% ~20% , A — 2L FR ik 4
Bk 20% (i 1994 473k 28%6) B AL F 1026 (4n
1976 4FAUR 5. 5%0) . P BLAn R F —4E BN F 1 5
WO HESEEKRE R . R X KW 2w
PR DA K L B 3 XU L 5 R K L A AR 4
14— S0P S 30100 B 2 DX R R K ey s R R
Rt K 2B 2 B I 2 1 HoAth Xk

4 R EEKF GRS
4.1 BEEH

FERAF I BT b A BE RN 5 35 0, 25 SO R K =
TR MW 0 1 4 B MU 55 . I kR K (IR da)
Tl i P K 4 CTRT ) ol 2 1) 8 9 B Sy W 40 8 Dok
A RIAE] T 111,47 F1 115, 38 7Kk /10a, /Nl H
2 CPR W L T 1 BT Ab) 336 ) s 28 58 T 0 538
B PEAKCP sy 0. 001 2R 0. 05, KT 1 Ltk
VBl 553 P e AN % A B S, T 5 T A A U e
N (B Ac) oy —J5 i A BRI oK B

1800 950 160
(a) (b)
1600 850 120
1400 750
e E=] & gl
££1200 & 650 =
40
1000r _ original T=111.47 5501 _ original T=17.98
— linear a=0.001 — linear a=0.05
800 450 0
1956 1966 1976 1986 1996 2006 1956 1966 1976 1986 1996 2006 1956 1966 1976 1986 1996 2006
b o B
597N (d) phe ‘\_; 59°N] (e) \ 59°N (f) et &..‘
* SO . h s comt " * o Teoar e
. 1y ,‘ 5 B - .II = ‘I R P l, 4 ° o o -
m R L SR “ . lm B . ¥ w e .
=® me *~! o ® N, = | % me “!,! J | LI PR i
‘lm'g"i‘:m*s“ R N NI 52)\67 0.14
e, it a0~1.5 W20 50~0.4 ) 4 te 0 o 10000
40 i EE._.!' -1.5~0 40 o B +-0.3~0 40 £ SH iolt-' : 00700
e e 3°-1.5 > ®—0.6~-0.3 R N e —0.14~—0.07
i ®-5.0~-3 o ®-0.9~-0.6 ¢ d le—0.28~—0.1
120 128 136°E 120 128 136°E 120 128 136°E
son| @ ‘ \ sony \ son| @ \
B . . O o ) ER
48 @ e 48 o e, g 48 .
s Te iy yG
. v ) a L) f . - @
NS W ® . PRy o iyt T
44 =i B, !.°|3~= 4 LR n“ma:qi “ : ..l!'. !"E‘,,’
s :’o. 8- a‘g-f" 7% = 'y e e o..
ey 2 W o004 L N T ke ¥ o ozos
40 o dmg «—0.6~0 40 F gt 00.6~1.2 40 - «—0.7~0
“r *—1.2~-0.6 L% 20~0.6 £ ¢ —1.4--0.6
. e—1.7~-1.2 ’ +—0.6~0 . e 1~—1.4
120 128 136°E 120 128 136°E 120 128 136°E
Bl 4 1956—2008 4EARALHLIX 5—9 H 45 2 BBk J5 1 fa

Ca) L (D) T Co) 43 531l A I 5t R K oo T /0 228 B S 1) 248 7 31 GOl 0O e 4R Mk R 44 (Bl i /102) o (D Ce) FTCD 43 J31] g 0 35l 9 o A K

FRR L2 R SR A B F (/102D 43 A1 5 (2) (b FLGD 43 512 1956

1976 4F 19761994 4 F1 19942008 4F Z 1R 141y

H (/102 43 5 (D IE TR KRRt # B K F R3] o=0. 1, (e) (D, (g) . () A1 (D) 5 3 5 3 MK «=0. 2

Fig. 4

The trends of each graded rain event from May to September during 1956 —2008

(a), (b) and (c) represent the series (stations) and trends (stations/10a) of trace, medium and heavy rain events

for the area. (d), (e) and (f) indicate the trends (d/10a) of stations for trace, medium and heavy rain events.

(g), (h) and (i) are same as (f) except for the periods 1956 —1976, 1976—1994 and 1994 —2008, respectively.

Squares indicate significant trends at the

0. 2 confidence level except that (d) is at 0.1
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