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Weather System Analysis and Its Real-Time Prediction in Summer 2004
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Abstract The main weather systems and prediction results in rainy season 2004 in Institute Atmospheric Physics/
Chinese Academy of Sciences (IAP/CAS) are introduced in this paper. The typical Meiyu over Yangtze River and
Huaihe River basins during the summer 2004 pattern did not form, whereas the active troughs in westerlies at mid-
dle latitude occurred dispersedly, hereby, no severe flooding appeared over there. The most severe successively
heavy rainfall event in the summer 2004 was caused by upper-level trough on 15—20 July. The precipitation amount
over most part of North China was above the normal, and most of them produced by trough and cold front. The
tropical cyclones in western Pacific Ocean were obviously more than normal, two typhoons landing on Zhejiang and
Fujian provinces in August resulted in serious disasters. The hot wave occurred in southern and northwestern China
in the summer 2004, which was associated with subtropical high of West Pacific and continental high, respectively.
The heavy rainfall in eastern Sichuan and Chongging related to the stabilization of southwest vortex during 2—5 Sep-
tember. The real time prediction for rainy season (June, July and August) shows that the prediction for the rain
belts and severe heavy rainfall over Huaihe River and Yangtze River basins is relatively better than that over North
China. Therefore, it has been supposed further researches should be done to improve the prediction of rainfall over
North China, especially, the study of physical processes which are very important to predict rainfall accurately over
North China.
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RBRTLERE, 2004 7 5 % 4 B AR K RIS
Brb, KILANI K KA PR B K% B
WRBMET SBULBE R, B ARE K
EFE R, BREENARG RS L.
2004 4E FL BT E K HH X T-H BB B E R,
HFEARE. WEERILE. BRI H
FIETIH. TAHRRER. BRIHRRR 1~
2°C, YRUAMIMHLEEIT 38~40 CHIBARK
2. HEKE, 2004 EEFHERRTRE 2003
IR, HEAh, — R AIRT B T R AR
SkE, ML, B8, M. RE. BE. BE
S RHAERARSEXMEEW, HIA Y
K, ERARBT. W= REROERAE.

A4 A 2004 4 BT VLM R 0
Ko, A K BRI HOAR AL & RIE 3T
RIS A R RS T E B AR
HSh, 52004 2 9 F 2~5 BJIRAE KR
AR T R4

2 THEREHEEIERER

2004 EEBILHEFIRETE P 7E 6 A 14~27
H, WWiimE CFYBmBN6 A 16 H~7H
6 ), HWHEARKHT 10 X, IXMTFRITKEEX
IR RE X, BRI WA TR I T i
X, FETE 200 mm P E, HPKITIOKMHEE
FE 300 mm L E, BeAh, FMETHHRIETIL. HEEM
PR AR RN T 100 mm (B 2a), 6 H HIRE
RS PO TE R IR (B 2b), KILH T g
X {4 T B A2 407 300 mm B k. 7 B HIRETTE
REPHIX AT 100 mm (B 2¢), BMERH R &KL
—VEEgmE, MK, Mdt—EMHBEI RN =FE.
SARBWMENEARMENEEMNH T (B
2d), FENWINERER “TH” R OSCH w
FEIFER. 6. 7. 8 A 3 MNHPEPARIHX A
WERZE 100 mm P |, FEWHEYS, 52T
RSN BRAEEPEFHY, BMREE
BARKBEERE .

T 35 P T R SR IR TR M R B AR IE
(E 3. MMBEFE, 5 X TR 2™
E—HR, —MEMTBEELE SE, B
PFEAE 145°E, FEZRIZEEX; FEiRHE



135

PEES. 2004 FRFHRIRTWASL

No. 1 Weather System Analysis and Its Real-Time Prediction in Summer 2004 3
45°N 45°N
40°N 40°N
35°N 35N
30°N 30°N
259N 25°N
20°N - . T 20°N v
90°F 100°F 10°E 120°E 130°E L 100°E 110°E 120°E 130°FE
100 200 300 400 500 mm 100 200 300 400 500 mm
45°N
40°N
35°N
30°N
25°N
20°N r v - 20°N T T
90°E 100°E 1HOPE 120°E 130°F 90°E 100°E 1H0°E 120°E 130°E
100 200 300 400 500 mm 100 200 300 400 500 mm
B2 20044 () MR 6 H 14 H~6R27H), (W6H. (0 THH (D 8 AHMEWNE
Fig. 2 The precipitation amount for 14—27 June (a), June (b), July (c) and August (d) 2004
90°N T 60°N P b T
e
SO°N : 50°N I Qigz.“":h el
70°N 40°N ! '«*}}
60°N " :“...,,, !
50°N
20°N s ==t
40°N k.
10°N $27777
30°N S
20°N
Iﬂla{\}l ..mm':‘\\u\‘;:\:\'\{ :
) ‘Uol'.' 40°E S80°E 120°E 160°E 40°t 80°E 120°E 160°E 160°W
i “Emes!
-3 3dgpm

B3 200446 H 14~27 B (a) 500 hPa B@EEMBEEHLIK (b) 850 hPa RUEEH, (a) #, HAHEY. FEYX, ®BAaEE. fiE

PR, g5k FHEPL, L& HES
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Table 1 The tropical cyclones over western Pacific Ocean in the summer 2004

WmEHAK

Number and Name

A R [B]

Initiation time

R

Initiation location

TR ]

Dissipating time

HHR

Dissipating location

200401  #4% Sudal 2004-04-03 6.4°N, 152.8°E 2004-04-17 37.5°N, 173.7°E
200402  #E38 Nida 2004-05-13 8. 1°N, 132.3°E 2004-05-21 37.3°N, 145.8°E
200403 BEHF Omais 2004-05-16 6.3°N, 141.4°E 2004-05-22 19.2°N, 134.8°E
200404  FEZE Conson 2004-06-05 15.8°N, 116.2°E 2004-06-11 33.0°N, 133.8°E
200405 Al#B Chanthu 2004-66-09 10. 1°N, 125.1°E 2004-06-13 14. 7°N, 105.0°E
200406  Hif} Dianmu 2004-06-14 9.2°N, 136.3°E 2004-06-21 38.6°N, 137.9°E
200407 /A Mindule 2004-06-23 16.6°N, 142.6°E 2004-07-05 38.6°N, 127.6°E
200408 %% Tingting 2004-06-26 11.7°N, 151.8°E 2004-07-04 36.9°N, 157.9°E
200409  [B# Kompasu 2004-07-13 21.1°N, 129.6°E 2004-07-16 23.1°N, 113.9°E
200410  7§)!l Namtheum 2004-07-25 20. 8°N, 150.9°E 2004-08-01 37.0°N, 131.0°E
200411 2004-07-27 22.7°N, 116.6°E 2004-07-27 22.9°N, 116.2°E
200412 3§ malou 2004-08-04 27.8°N, 139.9°E 2004-08-05 37.6°N, 135.6°E
200413 B2 % Meranit 2004-08-04 22.7°N, 165.3°E 2004-08-09 39.3°N, 172.2°E
200414 ZF Rananim 2004-08-08 16. 2°N, 130.0°E 2004-08-13 28.8°N, 117.5°E
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Fig. 10 The number of heat wave day in the summer 2004
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Fig. 11 The longitude-time cross section of geopotential height of
25, 0—30. 0°N on 500 hPa in the summer of 2004 (units: dgpm)

R2 2003, 200456 A1 H~8 A3l HEAMRRSE AL
Table 2 The comparison of heat wave in southern China in the summer 2003 and 2004

LS BF<B BKEERK
YWg Days of heat wave/d The maximal temperature/’C The longest duration/d
Station (Trmax==35 C) (Trmax=35 T
2003 2004 2003 2004 2003 2004
&M Fuzhou 53 54 41.7 39 24 14
¥ Hangzhou 43 41 40.3 40 13 27
BN Wuhan 33 25 39.5 38 12 9
FHK Chongqing ’ 32 32 40.0 41 15 8
B Nanjing 21 23 40.0 39 11 6
I~ Guangzhou 18 33 37.8 39 6 7
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Fig. 12 The daily maximal temperature in the summer 2004.
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Fig. 14 The daily precipitation of 2—5 September 2004 (Units: mm) .
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£3 2004 FWFTERIE 45 km KB ITSH
Table 3 The prediction score of precipitation in Yangtze River basin for 45 km grid distance in summer 2004
H 3 Date 1 mm 10 mm 25 mm 50 mm A3 ——Date 1 mm 10 mm 25 mm 50 mm

2004-06-05 50. 54 31.82 4.55 0.00 2004-07-19 66. 32 42. 35 24.53 14. 75
2004-06-07 52.53 11.77 0.00 0. 00 2004-07-20 52.50 17.95 5. 88 0. 00
2004-06-13 46. 38 33.74 14.29 0. 00 2004-07-28 32.54 13.43 0. 00 0. 00
2004-06-14 70. 41 62. 50 45. 46 6. 06 2004-07-29 39. 96 16.24 14. 81 11.11
2004-06-15 78. 87 64. 49 27.14 4. 00 2004-07-30 55.53 26. 29 10. 17 0. 00
2004-06-16 84.16 71. 36 38. 06 5.56 2004-07-31 43. 28 15. 23 0. 00 0. 00
2004-06-17 36. 05 31.52 20. 00 0.00 2004-08-01 46. 36 9.52 0. 00 0.00
2004-06-18 65. 03 67. 40 39. 39 16. 67 2004-08-02 36.12 14. 57 0.00 0.00
2004-06-19 56. 54 26. 88 0. 00 0.00 2004-08-03 60.12 31.19 11. 77 0.00
2004-06-20 38.46 25.71 14. 29 0. 00 2004-08-04 69. 88 44.12 8.39 0. 00
2004-06-21 43. 68 21. 21 0. 00 0. 00 2004-08-05 60. 51 28. 30 3.85 0. 00
2004-06-22 69. 08 36.03 1. 49 0. 00 2004-08-06 29. 89 4.17 0. 00 0. 00
2004-06-23 60. 42 48. 26 38.55 17.31 2004-08-10 39. 00 16. 28 16. 67 33.33
2004-06-24 57.14 48.72 43. 56 25.53 2004-08-11 49. 89 15.33 10. 26 0. 00
2004-06-26 44. 87 19.12 4. 88 0. 00 2004-08-12 51. 38 45. 04 42.03 42. 86
2004-06-27 34. 93 17.70 7.50 0. 00 2004-08-13 72.92 37.74 18. 00 10. 81
2004-06-29 33.15 25. 89 9.09 0. 00 2004-08-14 74.39 42, 81 5.16 0.00
2004-07-02 47. 60 19. 70 30.77 0. 00 2004-08-15 67.53 45. 61 35. 80 7.69
2004-07-03 44. 62 18. 46 27.27 25.00 2004-08-16 33.83 24. 65 6. 82 0. 00
2004-07-05 70.18 42.38 8.73 0.00 2004-08-18 30.70 8.33 0.00 0.00
2004-07-06 67. 87 69. 96 39. 35 8.70 2004-08-19 39. 37 18.75 0. 00 0. 00
2004-07-07 49. 84 54. 64 30. 30 0. 00 2004-08-20 50. 41 24.51 3.45 0. 00
2004-07-08 43.14 9.23 0. 00 0. 00 2004-08-21 60. 48 42. 86 9. 86 9.52
2004-07-09 48. 02 17. 88 1.96 0. 00 2004-08-22 60. 65 12.59 8.57 0.00
2004-07-10 69. 93 63. 48 37.14 16. 07 2004-08-24 46. 55 32.00 18.18 0. 00
2004-07-11 71.03 53. 00 24.79 7.50 2004-08-25 46. 53 49. 28 69. 70 52.94
2004-07-12 53. 66 17. 84 10. 81 0. 00 2004-08-26 56. 60 40. 30 16. 67 0. 00
2004-07-13 58.10 19.17 2.78 0. 00 2004-08-27 58.48 8.26 0. 00 0. 00
2004-07-14 43. 31 12.77 0. 00 0. 00 2004-08-28 44. 44 4.55 0. 00 0. 00
2004-07-15 45.19 18.72 3.77 0. 00 2004-08-29 57.14 26.72 6. 38 0. 00
2004-07-16 49. 86 53.75 54. 54 50. 94 2004-08-30 66. 67 19.15 13. 04 0.00
2004-07-17 56. 16 69. 29 44.55 9. 61 2004-08-31 58.10 24.55 6. 06 0. 00
2004-07-18 63.42 51. 05 35.48 37.29

EXHE 50 mm Pl ER&WX# TS 35 52 5 8
30.5, 4.9, 29, 20.6, 17 H #YFF B 3FE 45K
R Ay S UL 2 WV B /D, ARHDLEG 2R R X B
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FEBL, X AR B T T 02R e 20 B T X A
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Hy 8 A ERHTILMBERN 2GR ;"
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Fig. 17 The prediction (solid) and observation (dashed) 24 h precipitation for two landing typhoons in August 2004 (Units: mm) . (a) 08

LST 12—08 LST 13 August, (b) 08 LST 25—08 LST 26 August

F 4 2004 EWFLALPEIK 45 km FURIES

Table 4 The prediction score of precipitation in North China for 45 km grid distance in summer 2004

H #4 Date 1 mm 10 mm 25 mm 50 mm H # Date 1 mm 10 mm 25 mm 50 mm
2004-06-15 70. 98 43. 86 0. 00 0. 00 2004-07-26 72.11 21. 05 6. 06 0. 00
2004-06-16 80. 61 27.47 20. 00 0. 00 2004-07-27 53. 60 21.43 0.00 0.00
2004-06-18 55.17 8.33 0. 00 0. 00 2004-07-28 51.41 20.75 2.56 0. 00
2004-06-20 37.50 5.56 0. 00 0. 00 2004-07-29 84. 38 57.90 3.64 0. 00
2004-06-21 50. 00 28. 20 0. 00 0. 00 2004-07-30 70. 90 34. 43 16. 00 0. 00
2004-06-22 62. 86 23.19 0. 00 0. 00 2004-07-31 50. 00 46. 43 9.09 0.00
2004-06-23 44. 98 4.92 0. 00 0. 00 2004-08-02 70.72 25.27 2.27 0.00
2004-06-24 57.83 13.16 0.00 0. 00 2004-08-03 58. 06 19.15 16. 00 0. 00
2004-06-28 40. 00 13. 04 0.00 0. 00 2004-08-04 50. 00 19. 05 0.00 0. 00
2004-06-29 73. 83 55. 09 13. 58 3.23 2004-08-05 18.75 16. 67 0. 00 0.00
2004-07-08 38. 89 5. 88 0. 00 0. 00 2004-08-08 24.47 16. 46 0.00 0.00
2004-07-09 53.02 32.50 0. 00 0. 00 2004-08-10 62.26 20. 16 14. 63 0.00
2004-07-10 66. 56 32.94 7.79 0. 00 2004-08-11 81. 35 50. 49 21. 84 0. 00
2004-07-11 74.52 20. 35 4. 88 0. 00 2004-08-12 68. 26 37.84 19. 05 0.00
2004-07-13 47.06 31. 25 0. 00 0. 00 2004-08-15 61.33 31.25 8.33 0. 00
2004-07-15 68. 50 28.33 8.33 0.00 2004-08-16 69.15 78.43 37.50 0. 00
2004-07-16 66. 42 50. 65 25.00 8.33 2004-08-19 69. 44 40. 63 0. 00 0.00
2004-07-17 58. 82 46. 48 28. 95 0.00 2004-08-20 . 68.79 64. 00 0. 00 0. 00
2004-07-18 47. 06 19.23 10. 00 0.00 2004-08-24 50. 00 4. 84 0. 00 0.00
2004-07-20 62. 80 11.24 0.00 0. 00 2004-08-26 39.57 17. 50 50. 00 0. 00
2004-07-21 21.53 27.27 0.00 0.00 2004-08-27 83.23 32.70 33.90 45. 46
2004-07-25 64. 40 61. 96 13.21 0.00

44k 29.47 | 8.67, 15 km #EEEA M LER G 45
km FESRARLL, HAFS L. MW E, X4
U e B T A G % L A R A TR, RS X
BITIE R B ARG, BUEE R, BRAHIBT R
X FRELITSh, — M5 W IX B9 T 72 55 B v IX

EERAWCHER BB, XERRB TG H
X R EHARE MR

M 2003 4E5 F0 2004 FFEBINERE, X
VLRI F . AT X R, AR R
TRTIM #F43 R — 28, X PTRER B 5 R 4L



18 HEE%. 2004 FREHRS KW IRE
No. 1 Weather System Analysis and Its Real-Time Prediction in Summer 2004 17

X PR, RERIRBWARMA LEERT, W
KFWYELRE, FrAlR MK Y B R R AR
T R A L X X R SR PR 1B O . B R E AL
X BERT TR, S EEA KB HBIRITIE
B2,

9 M&E5iTie

ALFEX 2004 FEZEBEH RSB EHR
BIMEE R T T, FEERNT.

(1) 2004 FEETHERSL 6. 7. 8 AWM
BHEYS, RUREETFAEBNSE, PREE
WX BBGEEARE AL BREEL, HEHTFEHAEN
s, CAPERBBXAERT KEHEN,
2004 FFFEI KIS MK ERIRE, £RHEHE
REEE R

(2) 2004 R BT R AT ILAS H REBGR O E
BXR, ITHNBRERRSEAEG6H 26 H~8 A
10 H., FEdLMX7EFBARE, FFIEHEFH
HEFBOER. ILEMFEN SRS FNEE
NG T =Y

(3) 9 A 2~5 B)IRMERKMPENSEKIRE
ZHXWBREEFAE KL, 2004 FEBHALHES
RRZ, HEERBRHBEMYE. EXERE 21
HERMEE: 6 A7 ARES A,

(4) B FiZS RAE, St 2004 47 6~8 /]
LW X BT RO BREREL . o0
BB IR R R, 42t X e 7 £ 390 0
WA HTT MR, E#—SRBEI X E
MBI, SFEEKEMBIR TIEZE,

A3 2004 ERFRKMSHTEZVI 51,
SIEWHREETT BT 3 MK . 7 A 16~
19 HBGRSREARR B 588 Fh RBEXT i R G000
BT BEEER C “BZE” MR PERR
WP REMNMRLENPR; 9 A 3~5 HIIKHM
HEKBRHHBR.

B oW PEMERKSET TR S —
BEREEGKAE. BRI, FEBKL, URKKE. AR
Fo DAL IR, BREUE. S, BREER, KER
EWRAWBRS ST, ERMAFESRFLXAT AT
M. Msh, PEMERAYEHRABEL. HERFR

BEpL . AERMERRSFRMEPL-ERNX
FRRAB, R —3F T LURH

B 30k

[1] ke, 3pgde, T, %. 2002 FRFSR SRR
TN S5KRE . SESHEPE, 2003, 8 (3): 241~257
Lin Zhaohui, Sun Jianhua, Weijie, et al. Real-time weath-
er and seasonal climate predictions for 2002 summer and
their verification. Climatic and Environmental Research
(in Chinese) , 2003, 8 (3): 241~257

[2] 7hgde, T8, K%, §. 203 FEREHNRFERIR
TR . SBREFHEFR, 2004, 9 (1) 203~217
Sun Jianhua, Wei Jie, Zhang Xiaoling, et al. The abnormal
weather in the summer 2003 and its real-time prediction.
Climatic and Environmental Research (in Chinese), 2004,
9 (1). 203~217

[3] KKz, BFE . EEREAFABAFERSPERE
FBREK . BASSR¥M, 1998, 9 GHFD. 17~23
Zhang Qingyun, Tao Shiyan. Tropical and subtropical
monsoon over East Asia and its influence on the rainfall o-
ver Eastern China in summer. Quarterly Journal of Ap-
plied Meteorology (in Chinese), 1998, 9 ( Supplement):
17~23

(4] Bh&, BBFHE. AHSENRBEESHESEIRALSL
MEEAMBPIR . SRFEM, 2001, 59 (5): 602~609
Lei Xiaotu, Chen Lianshou. Tropical cyclone landfalling
and its interaction with mid-latitude circulation systems.
Acta Meteorologica Sinica (in Chinese), 2001, §9 (5);
602~609

[5] kK=, L2%F, #gE, . PEXKKERERER
7% 2003 4F . JLEE: KB HMAL, 2004, 170pp
Zhang Qiyun, Wang Huijun, Lin Zhaohui, et al. The

mechanism of abnormal weather and climate in China—

2003 (in Chinese) . Beijing: China Meteorological Press.,
2004, 170pp

(6] KA, WIS, HIF . BRELN=RRT. KB
%, 2004, 28 (2). 187~205
Zhang Xiabling, Tao Shiyan, Zhang Shunli. Three types of
heavy rainstorms associated with Meiyu front. Chinese
Journal of Atmospherirc Sciences (in Chinese), 2004, 28
(2): 187~205

(7] #%, "k OLR GRS SHATFHERKEE . MA
BEBZIR, 1987, 5 (2): 143~150
Xie An, Ye Qian. Relationship between OLR low-frequen-
¢y oscillations and the formation of typhoon over the west-
ern Pacific. Quarterly Journal of Applied Meteorology (in
Chinese), 1987, 5 (2): 143~150

[8] T, K=, WiFs . 2004 FEBEPSRERHN X



18

L& 5 F B B R

Climatic and Environmental Research

10%
Vol. 10

(o]

(10]

B . SEHHEHHR, 2005, 10 (1): 19~31

Wei Jie, Zhang Qingyun, Tao Shiyan. The ensemble sea-
sonal climate prediction for 2002 summer and its verifica-
tion. 2005, Climatic and Environmental Research (in Chi-
nese), 2005, 10 (1): 19~31

W, B4R, XGHE, £ FAMERORERSL
FEBSL BB . RBRSFHREHIE, 1999, 4 (4):
323~333

Xie Zhuang, Cui Jiliang, Liu Haitao, et al. A study on the
severe hot weather in Beijing and North China. Part I: sta-
tistics and synoptic case study. Climatic and Environmen-
tal Research (in Chinese), 1999, 4 (4). 323~333
EAE, B, REE, F. HAALROHEERS L

[11]

(12]

BB AR . KRS FEHT, 1999, 4 (4
334~345

Sun Jianhua, Chen Hong, Zhao Sixiong, et al. A study on
the severe hot weather in Beijing and North China. Part II;
simulation and analysis. Climatic and Environmental Re-
search (in Chinese), 1999, 4 (4). 334~345

Dudhia J. A nonhydrostatic version of the Penn State-
NCAR mesoscale model: Validation tests and simulation of
an Atlantic cyclone and cold front. Mon. Wea. Rev.,
1993, 121; 1493~1513

MFE . PEZEBW . JL. PHEEHRE, 1980, 225pp
Tao Shiyan. Heavy Rainfalls in China (in Chinese) .
Beijing: Science Press, 1980, 225pp



