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Fig.1 Precipitation of hydrologic and meteorological

stations over Fengman basin in flood season
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Fig.2 The variation of precipitation over Fengman basin in flood season from 1936 to 2008
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Fig.3 Maximum entropy spectral analysis of precipitation

over Fengman basin in flood season from 1936 to 2008
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Fig. 4 Morlet wavelet analysis of precipitation over Fengman basin from 1936 to 2008



104 rr WA AT U PR AR AR 20 BT 1285

BO°N
T5°N
TO°N
65°N
60°N
55°N
50°N
45°N
40°N
35°N
30°N
25°N
20°N +
T0°E 80°E 90°E ICH]'E IID E 121] E I30°E 140°E 150°E 160 E I'.'ﬂ]'E 180
80°N -
75°N
TO°N
65°N

60°N
35°N
50°N
45N { 7
N { e
350N |-
30°N
25°N

20°N
20 NTﬂ"E 80°E 90°E 100°E 110°E 12015 |30° 140°E 150°E 160°E |70°E 180
et e L L A A L R R R R
TE'N et s a e s e v s s
~~~~~ R O A O L IR R S i S
TON Tomnny L faddndtobsfjaaenrntensansads
. B P R O O e E R T e
T (PR AL et P iNE -
B e D R R
SON {7 e e
s et ““"—////”5'{
SSN {nis ) ) e g 11
P

P s s

B ey ) L
50°N AT ';.f/./.vf./(c "'
B L A

45N Jj fgees bt ew ‘\.‘_...--tT
J';‘:: '-'-“‘H“-"";.‘:‘Li’h
2 P oy dytal
o \k TS "’-fafrf:f
" -r"—" ..... r )
3N i e e T AL
0N Pt e s Tl rrienan
Pfv s wn smmaais PPt re it
" . - R PR
- i S R SR I
" LN

T"E 80°E  90°E 100°E 110°E 120°E I30°E 140°E 150°E 160°E 170°E 180

KIS 2R m s NG B BE T3 (a: 200hPa;
b: 700hPa: A7 7 F K FTEE S K7 (c: 850hPa)
Fig.5 Anomalies of geopotential height (a:200 hPa;

b:700 hPa; unit:dagpm) and wind field
(c: 850hPa ) during rainy years

PEP X, K 4 A8 A ) T AR TR R KOR UKk
2o {E 700 hPa = 5 AFAE 2 A F Py, — A
PEF VUMK G, o5 — AN T H A 430, 1E 8
DA TN B B, AR T R X
W, L& 850 hPa /= 5 1 MR ) s A6 A IR IG5 2
Vit 35 A DI R O 22 o
42 DPENEERRER

7 H 200 hPa i B 20~V 1 48 RO K fifi [ R 52 1F
PHP 4 (B 6a) , 1E BEF 0o 67 T H AR T 1) 23
Hi X, i B AH X $2 55 5 7E 700 hPa i1 5 E 1 3% (&
6b) 1EFE - X 5 i A6 A< me ) Ak o0 A, SR OE

80°N
75N 1
70°N { 12
65°N |
60°N
55°N
50°N
45°N
40°N { ¢
35°N 1
30°N
25°N
20°N &

W0°E S0F 90 100°E 110°E 120°E 130°E 140°E 150°E 160‘5 170°E 180
80°N
75N =D
70°N
65°N
60°N
55°N
50°N

45°N
40°N
35°N
30°N
25°N

Ty TITTI7 777 .
.~~§ EWU\& I(s\gf;‘,;‘;;;m
SR AN 55
SRR \:-.\.

CRCTE U S B A ,.,\\\\\‘-_\‘-‘“
)

65N .«\11-1‘:-..‘-.-‘\-_'%
(RTINS R R

60N ::l\ N s _._n...:_.-.
ool o C e R

SN f et e s =~
L ot 1LY
50°N Jve-vns Flteicye ) H,
i el L ASEAGRATY i n %

S E e .‘..‘.,_JH‘»’J’!.H.»-—«.- ....... Mr.r’/'/'//v
40°N {4 G e s mmnns “w,}:',:} A I v,

............. t7 e
A T e L e vl s *.'\\\'\-._,,
ptolinsae i s i W 7]
30°N Srapsyinenes .F?.’ R '1':'::::-—.—,
. AL :.‘::t:l,l‘T (ot Y e ]
&N ';'rr,rf ...... 118 0 RN
20°N 2 e

TE SO°E S0°E 100°E 110°E !20E l}l}"E 140°E 150°E 160°E 1?0°E 130

Bl6 DRI mA LA L (a: 200hPa;
b: 700hPa) A1 1437 (c: 850hPa)
Fig.6 Anomalies of geopotential height ( a:200 hPa b:700 hPa )
and wind field ( c: 850hPa ) during rainless years

PE AT [RIRE 0 20 A, DX 3k U IE BE P XY )5 850
hPa = & b 2067 T 400N LLRG , i It ek v A5 W) ik
(VG e S, SRRV ) AR A6 T 1) ik

8 H 200 hPa = i FE 137 (Il i) 5 g AL 1) 73 A1
5 AR XTS5 , 700 hPa =y S5 1 47 B AT A
— AT UUIN R R 5, 55— AT H AR AR5,
AT T 59 I IEBEX P

5 R K S w0 R ZE A

P T K BN RS, 5 ORE
M IAAT — € I SRR, AR SCHE 70 B 532 Wi =3



1286 i H

AR 2%

TR R 7K I 1 AT w8 R S s R G AR AL
51 BI#EFREREL

K 7a. 7b. 7c J2& 1951~2008 4 VL El e 5 4k 4
Rl AL SR B e AR R ECR R .
T DUE B, 3R B B R BEE SR Bl mra iR
1951~2008 4 (1) & #4AE h —0.1°/10a, Bl = A6 7 415 %k
(1) FAAH M —0.19°/10a, Fl i VU AR p 45 £ A
h1=0.76°/10a, Ui BH ] & 8 2 A0 I b 70 47 i
P~ B A R PG AR A R AR T TS R A R
MBLE 3AN R BC B O 0 R A
P i P R S e, H T R v R R Y e
In) B R KPR B A R AL Sl o T =F sk
AETE 40°N DAL X, ASF) - 32 il i 4k = A il v
GIBEK, BUTFIy U K 2R R E R

°N
30
a
28
26
" AAA

o i A
22 v V

20

1951 1961 1971 1981 1991 2001
FEA (&)
°N
35

33

i\

oA [\ A ‘ f\
31w T A
. y-nnmy.,d.é.'g!g!'!

27 \'4 T
25
1951 1961 1971 1981 1991 2001
F4 (F)
°E
140

i M M
[ W

100 ¥ f

80

1951 1961 1971 1981
F 4 ()
Bl 7 1951~2008 48 k] e 45 K22 A0 2 e a9
Ca: Bl 5 A AR b Bl e AL ARG ol R U R 2O
Fig.7 Change and trend of subtropical high index from 1951 to 2008

1991 2001

(a:chartsa Index of subtropical high ridge; b: Index of the northern of
the subtropical high; c: Index of subtropical high extends westward)

52 FLRHETW
KA EAR X EE RS2 —, B
A R LI ) B8 R, B K 43 A AN B R

AU RN IR B K H . ] 8 4 1951
TEA 2008 AF A b v A i R ELR BB AL . I8
A U B, AR A6V i H IR B0 22 1) I BEAE 20 1
20 50 AR T A F 60 4K, e 2 RECH BLAE 1957
T, 1530 68 d, fre /> RECH B 2008 4F, HA 19 d;
ARABV WA e R R T B 1951~2008 4
KA I F-1.27 d/10a, 1979~2008 4 B /K it e
HIE 21)-4.48 d/10a, 5 FW s KGR BT 1)
— 30k X S R K 5 AR GV i R H gk
AT TR TAH O 20 T AH G R 404 0.36, 1 T 0.05 1)
oL VS I ST R 1 S AR R N AR WAk <
—EMK R,

M | \

Zs0
=
].K
;%30

10
1951 1961 1971 1981 1991 2001
E 4 (F)

Bl 8 1951~2008 4F A< AL s s Wi K H S i F
Fig.8 The number and trend of effect days of Northeast
cold vortex from 1951 to 2008

53 AXKRMm

G XK, 7oA BN RR B N (1 R
2 R A, R A K EER ARG
—, ARG T 1951~2008 4F 5 K $22 5% i 1 1) 22
S M A A TR B K R B (I D . fE 58 a
TP RHELIE 1N G RGN, #5542 AE 20 1142 90
SEARLAHT, HEN 21 A0 3 mIsst A1 %2 & e e
A IR K s £ BAEAC B R, 20 40 50 FEAR iR
B 7K B 2 I, U i KU MR a2 1 3, SR 12
AN R 2 1 0] 22 B 05 20 1H 20 80 AR ARt 2 36
IR R IK IR 2 (R 1, 36 134 6 M E 28k ) 425
Wi, 20 tH20 70 AR 21 2L 8 a v, F i b5
IKAF 20>, B A & IRUEE M A K A B[], 20 22
70 EARILA 6 /N G R B B A 52, 17 21 1H40 )
8a T, LMINE A 2 G WAL = HE B K

6 4i

1) I B A ) 2R B,
1989~2008 =34 2] #iz A, HiAH 4-39.2 mm/10a; &
[ 7K B B [ L AE 1979~2008 4F | [43 31 43 ok, He



104 rr WA AU PR AR AR 2 BT 1287

fH-26.5 mm/10a, YRR 7K & 90 B4 [ K &
D IRTEA

2) 59 A S PR R A B K R 1 R AR R L
BRAF I — 300, RIFEAEAEE — A 8~9 a Zi A7 I
KAFX R AT — A 28 a (R B KK 3

3) Z W HIIAGESAE 200 hPa i 5 RRE K
1] S o 1 PO s s RPIY s R 7 S | s
Ut B AE 5 MR 1) BB AR — AN O AR X, R
WK 14> R . 76700 hPa i 1, 35 AR4E 1 45 340
e AEFE P IX, E DA 2 GBS IX, 4B S O T
DU R B8, BT BRSPS R T, SR R, AR AR
(PARAE R G0 52 4 350 i He (1) B4 L A5 850 hPa 1y 5
R AE T R R A — 3 iR 1) B AR S A 1]
JRHE A 7 IR K VRIS OZ IR T

4) /DR IR ot 200 hPa 11 J 7 ey
T H AR (1) 25 BB L IX, 58 AR 552 99 5 7E 700 hPa
1o B RSP 3 1E RSP X 2 PSR AR ) R o A, I
PRSP DX S )T 5 850 hPa =y 5 b @i AL T 40°N LA
S IR A 2 P R S, ARV A
J7 ik .

5D A O IR B K DD T T g J R
S 2R BV I 5 W R B, R 20 a AR BV
T ) R A kel b, L B ik 31 -4.48 d/10a;
3 G M A 0 A /b, 7E 20 THEAL 80 AFEAR LAHT,
SRR 1~2 A4 5 WU 2 3 ) 42 52 M i i 4, 80
AR UG PR Z) 1A 6 R I, R 2 21
HZAHI 8 a t, 5 KK A RE WA %I s F] a6
EiFR IR  p ep  F FEE GE R e SR 5
B, U0 IH I A R R A T, N K YR R A
LRI R GEAL BRI . i B K Ik
D IIHLIE T3 AE E— 20 R

B AL BT AR LEHES
55, fEobiE R RS

SE Wk

(1] FF 28, & W, WA, S AT S0 AR R AR LK B K I 5 43
SR HLEE R, 2005,25(2): 172~176.

[2] b Ji,7e W BE B S P EARACHIX B 2 R R E
RS F R[] S R BT, 2002, 7C1):103~113.

[3] B B PR, midhse, AR b A A i T A R A
5IR 0 52 A A TG S A DG AT [T]. R 4 ¢ iR, 2005, 63
(5):740~749.

[41 b b E ARG X 25 7Kg I 2 o) AR AR [T] R
2%,2007,27 (] : 2~9.

[5] T &k, VL [E. ENOS FHF XA TR it 5 2 = B /K S ma 7).
QbR AR L2 B 24 41-,2009,30( 1), 1~4.

[6] FEWTE, F1E T7 A0 50 4 35 MR R B K AR A A o BT[],
ZRACITYE K 272441, 2007,39(3) : 114~119.

[7] B B ACKP i3 3 b 2R M 52 AU AR DG 98 (3], b 2R}
22,2007, 27 (14 11)):19~27.864 ~868.

[8] JFF ZH, T G AR AR T O 45 AR AR I A A
WIS IR, 2009,29(6): 864 ~868.

[91 EAME, BACH, 9,5 AR AC R W FE[0]. Ho R R 22 1 e
2007,22(6):549 ~560.

[10] wErdASE ZRAGHL X KK it 5 I [3] b 3R, 2007, 27
(HEF1]):28~38.

[11] gk 3, akoRg2, ) SR A B K G i 4 v R AN A v B e 2
ARACHFAE[T]. P 1S B 2 4 2008, 31(3):403~410.

[12] J5 By A AR AT AU A=Al AR 1K) PRI KR 224, 1990,
6:28-31.

[13] 25 0, AN, B STBEIT A TETT IR 2 K 5 K A7 A8
oy HT[0]. 2R I T4, 2002, 3: 7~11.

[14] AN 2= Db, s FATETL TR A R ) KA A
ARSI [T]./5 %, 2000, 26(10) : 29~34.

[15] 3KK Z, B o, SRR 1998 SEMIT AT i bl S S 1
IR LA AT [T]. R TR, 2001, 25(4) : 567~756.

[16] X5e, dE B, B B, 451998 AR M T AL YT I8 K S 79
R HT[I1.5 55 2000,26(2) : 20~24.

[17] PR 2R G Rl DX 0 e 09 A= i 2 A B b 3 22 S fF 7 (M. Ik
50 BRI AR AL, 2007: 214

[18] 2= AU, ZfE 3T, 40 (5] 5 [ A A VLIt Sal R 0 Jm 3 B 7K )
AR LRI N R R B 3 BT (0] 8 F A% 4 4R, 2005, 16
(2):593~598.

[19] T #rH, VLR L0 A SR I 75045 5 A #EM]. A6 K5
AR, 1998 194~201.

[20] #t JE, XL RIS AR N T 0] R S
24,2000, 58(3): 362~369.

[21] A AR SAAEGE TS W P B AR G 2 M) b 5T
% R, 2007: 63~66, 71~76.



1288 Hh H *»l— 32%

4

The Characteristic Analysis of Precipitation Variation in Fengman Basin

GAO Feng "* ,SUN Li *, SU Li-xin **, LIU Shi**, SHEN Bai-zhu*’

(1. Jilin Meteorological Science and Technology Service Center, Changchun, Jilin 130062, China; 2. Laboratory of
Research for Middle-High Latitude Circulation System and East Asian Monsoon, Changchun, Jilin 130062, China;
3. Institute of Meteorological Science of Jilin Province, Changchun, Jilin 130062, China)

Abstract: By use of the precipitation data from hydrological station at Fengman basin in 1936-2008, as well as
the reanalysis data from National Center for Environmental Prediction (NCEP) in 1948-2008, the characteris-
tics associated with the precipitation variation in flood season at this basin were discussed by means of linear
trend analysis, wavelet analysis, M-K analysis and maximum entropy spectrum analysis. The results show that,
both the total amounts of precipitation at flood season and the whole year are decreased with time in Fengman
basin, especially in the recent 20 and 30 years. The precipitation at flood season decreases more than the annu-
al precipitation, for the precipitation decrease trend values in flood season reach —39.2 mm/10a from 1989 to
2008, but those of annual precipitation are only —26.5 mm/10a from 1979 to 2008. The total amounts of precip-
itation decrease sharply in August and September, while little in June and July during flood season. Results
from analysis of maximum entropy spectrum and Morlet wavelet show that, there are two kinds of precipita-
tion cycles in flood season at Fengman basin. One is the relative short cycle with eight to nine years, the other
is the long cycle with twenty eight years. In order to study the possible reasons about the decrease trend in
flood season at Fengman basin, the circulation fields in 200 hPa and 700 hPa, and the wind fields in 850 hPa
were analyzed by use of the NCEP data from 1948 to 2008. It shows that, the main reasons about the decrease
trend in flood season at Fengman basin are the co-effects of the reduced amounts of Typhoon and the days of
cold vortex in Northeast of China affecting this basin, as well as the unfavorable condition for water vapor con-
veying northwards as the subtropical high is more southerly and westerly than usual, and the northward move-

ment of the weather systems on the south.
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