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Abstract By using the detailed data of 1464 daily heat stroke cases and daily meteorological factors from 1994 to
2006 in Wuhan , the linear and nonlinear correlation coefficients between the daily number of heat stroke cases and
meteorological factors are calculated, the key factors are selected, the nonlinear models are established, and the me-
teorological grades for heat stroke are divided. The results show: 1) The air temperature is the key factor which
leads to the heat stroke events, and the accumulation of meteorological factors in or over three days will be more ef-
fective for numerous heat stroke cases; 2) nonlinear correlation will be more suitable for the number of heat stroke
cases and meteorological factors. The nonlinear models are established between the daily average number of heat
stroke cases and the mean temperature, the minimum relative humidity in the preceding three days (including the
present day). The standards of five grades are worked out according to the daily average number of heat stroke ca-
ses, the test indicates a good result through historical and independent samples.
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Table 1 55 meteorological factors and their definitions

gt kS E X B [EWT E X AL
x1 H -3l T Xy Tys Xy X5 4 H MRIFHT 1~4 KAl C
x5 H 3 Ul (¢ x7. X8, 9y T10 4 H BRI 1~4 KTt i
n H sl T 12y T13s T X15 2 H BORIRHT 1~4 RGBT
1 ERSSVEPORT} 3 % X175 X1gs Tlgs X20 M H K RIRRT 1~4 KT AR 29!
x1 SRV ERORIT} S 29! Tazs Tags Tous T2 2 H BRI 1~4 KA I/ MR EE 29!
25 ERS5]/ mm Xa7s Xags Xags Ty 4B BRIHT 1~4 KAk mm
31 H Pk A hPa T32s T3z Xzes X35 M H RETRRT 1~4 REEEIKIRIE hPa
236 H SF-2 XU mes ! x37s 2385 T304 Ta0 B H BRIFHT 1~4 AP35 K mes !
xa F 572 F AR AR h Tizs T43s Tats X5 2 H BT 1~4 KIYF-24) H BRE h
Z4g EPsPasts 247 Tigs Tags T 41 BRIRHT 1~4 KA R
51 HAk = & 5z Xsys Tsts T 4 H KRBT 1~4 KAFER S

TE: AW FXEERSE, SR 0.5 C AXIREES %, FeKkht 10 mm, JKIKHE 1 hPa, KG# 0.5 m - s71, HEIE 2 h, 241,
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Table 2 The correlation coefficient between daily heat stroke cases and 55 meteorological factors

gt 3 LEPS R [iiBS gt GBS R LS
AT EY i AT E 4 AT i A7 4
1 0. 2542 x16 —0. 148 31 0. 1742 Za6 —0. 114
2 0. 258 x17 —0.163® 32 0.167% x47 —0.1362
T3 0. 25% x18 —0.168% 33 0.162% xag —0.138*
4 0. 2542 x19 —0.169% 34 0. 1592 19 —0.133%
5 0. 252# x20 —0. 169® 35 0. 1572 50 —0.1302
6 0.2122 21 —0.109* 36 —0.026 51 —0. 069"
7 0.217= x22 —0.1192 x37 —0.026 52 —0. 089>
xg 0.217* x93 —0. 122 x38 —0.026 x53 —0. 097"
9 0. 2162 24 —0. 1222 39 —0.026 54 —0. 100"
X0 0. 2142 x5 —0. 1222 Zo —0.026 X55 —0. 1042
xn 0. 247 x26 —0.021 x4 0. 1162

x12 0. 251 x27 —0.032 x42 0. 1422

x13 0. 250% x28 —0.034 T43 0.153%

x4 0. 2482 x29 —0.029 X4 0. 1622

15 0. 246# x50 —0.027 Ti5 0.170#

{E: bR a, bR TFE 0.001, 0.01 K WFMEAL.
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Table 3 The correlation coefficient between mean daily heat stroke cases and 55 meteorological factors (R, : linear, R,: nonlinear)

¢ 3 R R, L R Ry ¢ 3 R R, R R R,
¥ HF HF B+

1 0.557> 0. 8412 16 —0. 463 —0.527 31 0. 580b 0.8512 T16 —0. 758>  —0.408°
x2 0.511>  0.9420 17 —0. 367 —0. 360 T3 0. 795 0. 905% 47 —0.517  —0.220V
x5 0.561"  0.9432 Z18 —0.500 —0. 535 33 0. 8572 0.918% g —0.243  —0.155V
x4 0.574>  0.9409 219 —0. 487 —0.518 234 0.716>  0.789% 19 —0.209  —0.068y
x5 0.608>  0.837¢ 20 —0. 486 —0.512 35 0. 8132 0. 888 50 —0.104  —0.104
Z6 0.434c  0.7392 221 —0. 223 —0.203y 36 0.524 0.509 v 51 —0.908  —0.922*
x7 0.445¢  0.726% 222 —0. 433 —0. 450 237 0. 549 0.484 y 52 —0.856  —0.8942
xs 0.488>  0.865° x23 —0.586c  —0.626° 38 0.790>  0.812b 53 —0.793>  —0.872%
9 0.439¢  0.8492 22 —0.580°  —0.604¢ 39 0.777>  0.817" 54 —0.728>  —0. 8422
Z10 0.485>  0.728 25 —0.585¢  —0.569°y| a0 0.768¢ 0. 844 x55 —0.697>  —0.825P
1 0.545>  0.827% 226 —0.135 —0. 255 21 0. 8892 0. 9292

12 0.583b  0.843¢ x27 —0.613 —0. 636¢ 2z 0. 8881 0. 9642

13 0.531%  0.835¢ 28 —0. 565 —0. 606¢ T3 0.836>  0.959¢

Ean 0.600>  0.846% 229 —0.518 —0. 587¢ 24 0.835>  0.9742

215 0.526>  0.828 30 —0. 419 —0. 504 45 0.832>  0.893%

H: Ehra. b
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R R ORI O R R 1 BT D i e A A A
HRBCRAT T T 2Al
3.3 HEAHMSKEFH LRSS XESITSH

B MR8, B NS B RER. H

®4 BFHHEANS3IHTEHKE
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Table 4 The relationship between the number of daily mean heat stroke cases and mean air temperature (x;) and the mean min-

imum relative humidity (x ) in the three days

x3/°C

T T4 245 25 25.5 26 26.5 27 27.5 28 28.5 29 29.5 30 30.5 31 31.5 32 32.5 33 33.5 34 345 35 35.5
85% 0* 0* 0~ 0* 0*

80% 0* 0* 0* 0 1.5 0 0

75% 0 0 0.11 2.8 0.42 0.67 0 0.17

0% 0 0 0.060.62 0 0.08 0 0.2 0.5 0.5 0*

65% 0 0.36 0.33 0 0 0.150.47 0.59 0 0.69 0 0.17 0.2

60% 0 0 0 0 0.090.78 0 0.18 0.39 0.46 1 0.45 0.67 0.76 0.5* 1*

5% 0 0 0 0 0 0 0.230.12 0.06 0.08 0.38 0.48 0.44 1.71 0.56 1.89 0.93 3 2%

5% 0* 0 0 0.220.33 0 0 0 0.2 0 0.081.18 0.56 0.55 1.14 2.05 2.36 2.52 2.87 4.5

45% 0 0 0 0.25 1* 0 0 0 0.17 0 0 0.43 1.17 0.6 1.75 1.83 2.42 3.42 5.5 6.45 13* 37*

40% 0 0 0 0 0 017 0 0 0 0 0 0.2 0 12 0.5* 0 2.67 4.753.5% 20* 35* 97+ 112+
35% 0 0 0* 0 0 0 0.25 0% 0 0* 0% 0% 0%

30% 0 0 0* 0 0* 0 0*
e * FRFEAREE D ((L1~2 K), HPEHRE ARG EURBELIE R . %5 B ORXS h Z 4 3 AR X AP <0R T=31 °C 1Y & iR

UL G SRR PR
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HP¥rha NS 3 B3R () 03
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Y =In(y+1)=—5.862+40.217x; + 0. 0042
(R=0.740,F=82. 785,n=140) ,
H AT AR B Lt Ty e -
y=—14-0. 003X 2+ X o«
3.4.3 PEEBX S
N TAET I R I IR 55 M Zi &5 PP AL, A 23
—EmRhEERRE, SHRH b4
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Table 5 The grading of heat stroke cases

14 2 %% 3% 4 %% 5%
<0 0<<y<{0.5 0.5<y<l 1<<y<i4 V>4
G > g % Rz

30404 BEA MG

MR 6. 7THHATLIE W, REE B AECER
K&, hEILR BT, HIH 2 A5, &
1994~2005 4F 7~8 A PRI 744 Krpr, th2
FREE 3 UL EnyHEA 552 K, TAEX 552 K,
WBRAT 234 KA B KA, HEILEN 42.39%,
B A\ K 1187 A, A% 1230 A 96. 50 % ;
1E 2006 4£ 7 H 1~16 HA 8 H 1~16 HikdR#Y 32
K, BB 3 HU ERYILA 30 K, WAEX
30 R, bR 21 RAHERLE, TEILER
0%, BB NECH 101 AL EH 102 A
99.02%, nlbL, H¥p 2 N85 HRI R A

HE, AT TOR T R BB TAERA —E e T
L

®6 HEBEAREMARIE (1994~2005 F7~8 A, 744
x)

Table 6 The test result for historical samples (July to August
from 1994 to 2005, 744 days)

BHRRE A RE FEILR PR B A

1% 85 4 1.71% 5 0.06
2 %% 107 14 13.08% 38 0.36
3% 127 21 16.54% 42 0.33
44 398 188 47.24% 584 1.47
5% 27 25 92.59% 561 20.78

x7 MAERKBER (2006 E£7 A1~16H, 8 A1~
16 H, #32 X)

Table 7 The test result for independent samples (1 - 16 July
and 1 - 16 August in 2006, 32 days)

PR AR PEILER bR HEhE A

1%

2 %% 2 1 50% 1 0.5
39 9 4 44.44% 5 0.56
4 %% 16 12 5% 66 4.13
5% 5 5 100% 30 6

4 NESHE

(D JCigli g . REEAEHS AT 1~4 KIFH
THOUR . 52 N AR SC R A AR S R
i, MR O R AR s A B S R
M IEARSEE ey, R A RS 5 R A2 i i 2 38
H¥.

(2) KB, . mE R i Ak
A BAPREAE s AESEER R e A X AR
M. A B S AR SRR R ARG, iR ss
RIFATE .

(3) XMIGETH A ARG R 0 B ok, JEHE
RAMEAE BLE . ARSC R Bt — B KA K, KW
B NG IR E T RAF G IAELRIER R .

(4 ##E 3 HFBAR . 3 HFR i/ MEXHE
FEAE NG G N . s2ildar TR, kAT
THREERR Gy AR B A IR B
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