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Abstract

For a long time, people usually pay much attention to the catastrophe of tropical cyclone (TC). A
large quantity of studies has been carried out to improve forecasting accuracy, protect against and
diminish TC disasters. However, few studies on TC benefits have been involved. In this paper, the
benefits of TC on mitigating the summer heat wave have been preliminarily studied by using the
data of Shanghai’s temperature from 1873 to 2006. The result shows that in the last hundred years
in Shanghai, about 69% heat waves breaking are associated with the activity of TC in northwest
Pacific. During the day of heat wave breaking, daily maximum temperature is 1.78°C lower than
the day before on average. What's more, this trend will sometimes last for 8 days or more, and
temperature decrease adds up to 11°C averagely, which can save about 56,015,000 kwh power
being used for summer heat wave prevention, adding up to 34,281,180 Yuan RMB (the maximal as
high as 155 million Yuan).
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i S (Tropical Cyclone, 2 E#GFRE . #ur W, smHGE KZE. 6. s XAEER G K, L
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HAAEEE) ). 1884~1948 1) TC BRI H K EELA G KIE L TWC) B g vk, 1K) 1884~2006
SE ] ISR PR 2003~2006 4 8] 1 A F s 3 o B T A O B AL

AR St R IR AR R AU IE AT T A, AR5 i R AR A S P RSP RRG Sie
AN R RIAT T AT, FRAEMR IR B AL T DR RS SN s 3 A el AR P i a0 R L


mailto:leixt@mail.typhoon.gov.cn

AT RN L 2 Ak 2 G i e T

3. LB Z SIRAREHE

NEEE TC XMEAR g siR M e, ASCE e LM iR MIRRHEEAT TR 4. . b
VAL ZR T BT H X, 52 PR A2 8 b RT3 B Ay v R P48 1) o R B e T B R R < 5 |, 1884~2006
AR i LSRR AS(H <R > 35°C)1679 K, P4 13.7 K, JLrh 1934 £ £k 55 K, 1884
FEAN 1999 MY 1 R 14 15 H T PAE i i H A 2 A, T AL 1890 4EAR. 1930~1940 AE4LA1 1990
EAREAS R FFERSUR R, 1900~1940 £E48. 1980 £EAR LISk iR H 50 B eE 1 £ i

FEHERETNKE 145 R(HE5 A5 HE9 A 27 H), K2 A4 T IEEREEHZERFHIS
IR H A FIZ8 1 H (2 e B s R S H )P 51 H 1 Higid), TR 1930 FARRLRT, &l
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Figure 1. Days of heat wave in Shanghai during 1884-2006 (red line: slipping average of 10 yr)
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Figure 2. Start and end days of heat wave in Shanghai during 1884-2006 (heavy line: slipping average of 10 yr)
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Figure 3. Frequency of heat wave in Shanghai during 1884-2006 (heavy line: slipping average of 10 yr)
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Figure 4. Relationship between the frequency and the sustained days of heat wave in Shanghai during 1884-2006
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Figure 5. The frequency of heat wave and interrupted by tropical cyclone during 1884-2006 in Shanghai
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Figure 6. The frequency (a) and ratio (b) of with or without tropical cyclone in Northwest Pacific region when heat wave in-
terrupted during 1884-2006 in Shanghai (red—with tropical cyclone, blue—without tropical cyclone)
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Figure 7. The date scatters of heat wave interrupted in Shanghai during 1884-2006 (red—with TC when heat wave inter-
rupted, blue—without TC when heat wave interrupted)
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SRR, R R AR A T P L RSP BRI 2 S TC IS 24 IR, RN 24~ TC 7EVEIL AR P
X IR BN G LS 14 (G 3 AR 4 A4S TC ITBHL4r AA 11 RT3 Ik, VEILEE 1),

K 8 25 H T 1884~2006 4 1] |- ¥ ey il FAVR P 7 B 7 76 A6 AP 1 XV B 1) TC A B (e ) S A2
g El), TR 4 TC# 20°N Zidq AR £ 1nll 78 77 [ % 2))(TC A7 T-#5_FifE DArd 22 i 749 8~10
Z745E 1 110~130°E. 20°N Fffir) & AE 120~130°E Btz BT i 1a)(TC A7 T80 Bl AR £ R 7740 8~10
ANGA P 20~30°N, 125°E BT, Sl b e X i m iR SR A T .

LR 4 TC W 20°N 24 Wi #% 8h 367 T 110~130°E Mtizht, fEpE TC Mimpti#sh, Kk
H TC AR AL 2R 5 IR IRIE A W7 b A T8I (10 1 9 2 A izt 1)Lt bt DX (PRI ), AN T 2 A 8 T 9 11 7
MPIRISFE: 124 TC /£ 120~130°E PR I A1 I T 20~30°N PREIT, A4 fERE A PE ALKl
Tty v e ) ZR AR AL B AR HL 2 A Tt b, B BRI 52 v 7 R R 1 PR R P AR R T T e UL G
K R PR SR AR B A KV A PG AL U7 A R FE v, DRLE VE RGHE R G0 R AE A ELAE AR 5 s B
IK I B 28 B iR
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BEE T AERIN T AP SRR, LR R 2mp ka1 9), #BIEL8 6.39 kwh/K(H T
ORFER A, AVHL 2003 4 1 H % 2006 4 7 H AW FER B). &1 9 R, EZE RigHEmmE . A
JAH, B RSz TC MmN R, 16 134 WA TC iGshF Rk S 4F i, $H%E PR E
-9 H.

R PRI, H s R R, SR E 134 REEE TC B Bl EiR PR T, IR
HR T 4 R I B e SR I AT — R BRI 1.78°C . IR, AR RS RITH @RS 2 REE B
s (an: 2004 4F 7 H 27 H3Z2 TC 2, f#H 16 HUCREFS: 17 11 R ERAGR W, (228 HAURED I
JHT 11°C, I 35.8° CHImIAARS), A NEELERE 3 RLA LIRFEREE(n: 2004 428 H 10 H, %
TC M H 5 HUSKRREET 5 RMAIRFWr, HFEE—BEFZE 13 H, Wk 10 sk Kk 8 K).

A B IR FAGR B R AT AR AR SR A, F TR B IRt P B B v, AT A8 R K R L g
MAFEI—E R, F=E— BNt MET e, 14 11 5 2003 4 1 H % 2006 4 7 HEfEH TC
TSN b RGR R L AR TR S ) s SRR H R A, AT DL B RE S PR IR R AR I K
fash UARFWT . B SR RV, H R B BE 2 BRI

PORFWE, WH s SRR TN TC RIS R, JHRE: WREAE TCIGsh IR, #uR
Wkrsl, HHESSEAH B Emas BN ED SHOREG — KEFF). WITE 2003 4 1 A~
2006 4F 7 H 11 12 RIR A, TC LA H f s Ui PR 1 133.6 C (F A ik 2 FE IS 11.13°C),
/0 HH H 3L 67,218 5 kwh(CFRAN #2472 e 5601.5 75 kwh, HLiXE % AliA 25,375 75 kwh).
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A3 F FR A FELAY(0.612 JT/kwh), AT LA S H TC A B IR AR Hh BBy >R 14 ER1 ko2 A F i R 22 B NP 38 24
o}y 3428.118 JiJt. EARFIEFEZERECR, 0l 10 Fras: TC X #R A W5 (15200 5 A< 7T #7422 8 K (2003
8 HT7HZE 14 H), w1 HEM REiIL 15529.5 JiTG.
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Table 1. Multi-tropical cyclone in Northwest Pacific region when the heat wave interrupted in Shanghai during 1884-2006
(“*”—the nearest tropical cyclone from Shanghai when the heat wave interrupted)

3% 1. 1884~2006 £F (8] LR AUR P AL K ¥ X 8% S KBS (F+S & ARR P HTTIE B L 3EHIAH TC)
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1892
1914
1917
1920
1921
1922
1926
1930
1935
1940
1940
1940
1940
1941
1942
1944
1945
1947
1949
1950
1953
1953
1954
1965
1966
1967
1967
1971
1971
1989
1992
1994
1994
2001
2002
2004
2004
2006

R AR A UIE
w1 39 R H % N WS IFS
9H3H 5 3 189210, 189211*, 189212
THTH 4 2 140005*, 140006
8H14H 5 2 170004*, 170005
8H2H 4 2 200006, 200007
8 H13 H 4 2 210009*, 210010
7H31H 3 2 220010*, 220011
8 H15 H 22 2 260006, 260007*
7TH25H 4 2 300011*, 300013
8 H26H 4 2 350009*, 350010
THTH 3 3 400005, 400006, 400007
7H14H 3 2 400009*, 400010
8 H17H 5 2 400016, 400017*
8H22H 3 3 400019*, 400020, 400021
8HT7H 5 2 410012*, 410014
7H23H 8 2 420006*, 420007
8HT7H 5 2 440009, 440010*
8 18 H 7 2 450018, 450019*
8H24H 16 2 470014*, 470015
9H18H 3 2 490021, 490022*
8H12H 3 4 500017*, 500019, 500020, 500021
8716 H 22 3 530010*, 530013, 530014
8H 21 H 6 3 530010, 530015, 530016*
8H14H 4 2 540009, 540010*
7H20H 3 3 650919*, 650020, 651021
8H11H 11 3 660013, 661015, 661116*
7H21H 7 3 670012*, 670013, 670514
8H25H 3 4 670027, 671329, 670030*, 671431
7TH8H 10 3 711015, 711116*, 711217
8H17TH 3 2 711825*, 710026
8H14H 3 2 891618*, 891519
8H2H 6 2 920910*, 921011
7TH17H 4 3 940808, 940909*, 941010
7H26H 4 4 940808*, 940012, 941113, 941214
8H1H 13 2 010808*, 010009
9H4H 3 2 021619*, 021720
7TH21H 11 2 041013, 041114*
8H10H 5 3 041316, 041417*, 041518
8H16 H 5 2 061012*, 061113
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Figure 8. The location (left) and track (right) of tropical cyclone in Northwest Pacific region when the heat wave interrupted
in Shanghai during 1884-2006 (the original point of coordinate in left located in Shanghai)
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Figure 9. The daily power consumption in Shanghai from January 2003 to July 2006 (unit: ten thousand kwh)
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Figure 10. The days of power rate related to the heat wave interrupted by TC in Shanghai from January 2003 to July 2006
(left/right coordinate—the power rate and days)
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Figure 11. The highest temperature and daily power consumption of the heat wave and during its interrupted process with
TC from January 2003 to July 2006 in Shanghai (left/right coordinate—the daily power consumption and highest tempera-
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