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Fig. 1 Relationship between daily maximum Fig. 2 Relationship between daily maximum

temperature and mortality rate from ail causes temperature and mortality rate from all causes
(Kyushu, 65+ years old males) (Kyushu, 65+ years old females)
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Fig. 3 Relationship between daily maximum Fig. 4 Relationship between daily maximum

temperature and mortality rate from all causes by temperature and mortality rate from all causes by
era (Kyushu, 65+ yedrs old males) era (Tokyo, 65+ years old males)
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FECFOMICEDHEMA A SN,

FEBEC R & Sim & OB TR, PALL BB TERICRE L OBRVHMSH SN, F 1 0REDR
MEREIT LARCRERREDHMTIE. R2APIFL VS REEHEGEHIC, BERIRIELED
MBI DS GREARVIZERTELFN) Aehsdbhl:,
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1

AR RIR & BT ROMEBMIRE (1980~19944F)

Hit it

H¥Y HBEE HRE HPY  HES HEE
1A 0.076  -0.009  0.091 0.460+ 0399  0.481+
2H 0.190 0232  0.09 0.422 0475  0.335
38 -0032 0176  0.138 0.369 0.363  0.286
48 0.513* 0.500+ 0.506+  0.077  -0.102  0.047
5H 0.390 0286  0.418 0.169  -0.033  0.301
68  -0.029 -0.052  0.021 0225  -0.165  0.516*
7H 0.138  -0.058  -0.213 -0.080 0.034  -0.099
8H 0253 0275  0.179 0.135 0.142  0.183
9H 0.458+ 0.500+ 0.386 -0.001 0.103  -0.024
104 0.041  -0.065 -0.027 0.359 0.374  0.306
115 0.342  -0.280 —0.383 0.080 0229  -0.003
128 0.141  -0.124  -0.110 0.333 0244 0323

+p<0.1, *p<0.05

F2 AMFHRIEE P AU L HETROHEMIRR (1980~19944F)

St it

H¥Y HES HRIEK HPEY  HEES HEE
1R 0.378 0.402 0.321 0.556+ 0.574* .0.496+
2H 0.587* 0.594* 0.502+ 0.539+ 0.530* 0.486+
38 0.060 -0.001 0.097 0.698+ 0.635* 0.716**
4H 0.025 —0.087 0.101 0.122 0.064 0.172
5H 0.063 -0.027 0.153 -0.3924 -0.683 -0.027
6H 0.105 -0.055 0.139 -0.463+ -0.385 -0.410
7H 0.094 0.163 0.087 0.241 0.258 0.335
8H 0.369 0.346 0.335 0.310 0.321 0.359
9H 0.578* 0.682** 0.463+ 0.088 0.166 0.055
10H 0.241 0.301 0.267 . 0.188 0.204 0.251
118 0.107 0.167 . 0.047 0.065 0.158 0.020
128 -0.341 -0.304 -0.286 0.315 0.250 0.355
+p<0.1, *p<0.05, **p<0.01
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&3 ARFFORIEL CREIC L AETROEMIRG (1980~19944F)

St utt

H¥Y HES HRE H¥FY HES HRE
1A 0.106 -0.083 -0.172 0.270 0.178 0.326
2H -0.289 -0.222 -0.386 0.356 0.377 0.291
3H -0.458+ -0.546* -0.355 -0.056 -0.147 0.000
4H 0.289  -0.215 -0.271 -0.258 -0.270 -0.194
5H 0.194 0.052 0.252 -0.008 -0.052 0.147
6H -0.106 0.163 -0.242 0.153 -0.251 0.478+
7H -0.141 -0.152 -0.122 0.141 0.295 0.052
8H 0.117 0.107 0.081 0.295 0.280 0.305
9R 0.366 0.386 0.316 0.088 0.106 0.124
10H 0.096 -0.264 0.023 0.052 0.023 -0.181
118 0.336 -0.248 -0.358 0.198 0.306 0.092
124 -0.060 0.021 -0.113 0.127 0.139 0.104

+ :pL 0.1, p<0.05

&4 ARIPHSUR L IMMEREIC L AT EROHMIRE (1980~19944F)

Hit it

H¥Y)  HEES HRE HPEY HES HRE
18 -0.168 0.199 -0.164 0.090 0.105 0.057
2AH -0.242 0.261 -0..218 0.181 0.126 0.194
38 0.260 0.351 0.118 0.413 0.301 0.479
4 -0.038 - 0.046 -0.133 0.038 0.065 0.089
5H 0.076 0.049 -0.293 0.282 0.402 0.074
68 0.049 0.199 -0.115 0.156 0.130 0.332
7H 0.189 0.239 0.067 0.525* 0.449+  0.572*
8H 0.055 0.044 0.014 0.278 0.308 0.236
9H 0.090 0.075 0.125 0.166 0.091 0.186
10  -0.038 -0.040 -0.185 0.069 0.137 0.025
118 -0.237 -0.236 -0.222 0.024 0.134 0.024
128 -0.443 -0.502+ -0.419 0.230 0.095 0.258

+ :p<0.1, , 1FL0.05
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#S ARFHRE L BAIZ L BIECREOHEBIRE (1980~19944F)

5t L2463

H¥Y HES HRE HFYS HES HEE
18 0.378 0.402  0.321 0.556+ 0.574* 0.496+
2H 0.587* 0.594* 0.502+ 0.539+ 0.530* 0.486+
3A 0.060  -0.001  0.097 0.698+ 0.635* 0.716**
6H 0.105  -0.055  0.139  -0.463+ -0.385  -0.410
9H 0.578* 0.682** 0.463+ 0.088  0.166 0.055
AAETHE
18 0.378 0.402  0.321 0.556+ 0.574* 0.496+
2H 0.587* 0.594* 0.502+ 0.539+ 0.530* 0.486+
3H 0.060  -0.001  0.097 0.698+ 0.635* 0.716**
6H 0.105  -0.055  0.139  -0.463+ -0.385  -0.410
9H 0.578* 0.682** 0.463+ 0.088  0.166 0.055
LIREBIETH
34 -0.458+ -0.546* -0.355 -0.056  -0.147 0.000
68 0106  0.163  -0.242 0.153  -0.251 0.478+
A BAREIE TR
128 -0.443 -0.502+ -0.419 0.230 0.095  0.258
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5. BEHEOBMRBIBITARETIE LR RMEET

PALIRERE - 1k 2 KRB - BRI (BRZAsmEERR) . AHdRT (KIREFEAZE) .
I CREERE RIS )

BEL®IZ

HiERRER (b, EMEBL TEYNLRELRE 5T M. EEORESREIIEILL WSS T
b, ERDNG — 2P HIETRETELVLE ) TERLNOE 2 L EBI L > T, A ML AEWMITS
Bhhdsd, TILLBEIEERLBHIEL ZEETELTA4TL, SHEROBRRZPEAL
BOWTHIHRT 2EBREADOHFEARHEL 725, 2. FIHEH CIIERDBICREIPEIFE R KD
NTWE—F, TOIEEHETAREIR-o TV AL BONL-OIZBSRIZR AR IEAKE W, K
WgElE. N U A 7R BOESHEDOEFORMEMICHT A, LERRRMBE#HRU EHHBEEED
ZILEMIE LEREORIEREN L EEE & B L.

gL HE

BT 5 2 DOOATRBEREZM L. 1E%25C. SO%RHOERE. dHI— A2 HATEFRIIERT LR
KL LU35C. SO%RHOBHBFZEL L. ERMEEI0OAMIIERFICHEL . TOREMBHERT
BEL, OFMMIEL . BIRFIR >, SBERYMPIBHLINIRELRRE L, BREld
£ THETHREHPEIEOESRE 2ATER71.013 55 L EEE 128 (FR3422.7%) L L. &KL
WOMIIA, Ty, EEXRVELR, MEFHEEIERR. EEE 75 . RERDVE. OF
EIRRMAZEBDO AT MV SHIC LD LF (KBS 5. 0.039-0.148H2) . HF (& FHEAL 77 .
0.148-0.398Hz) %K, K, @ARVRRABORE DT,

FEE

Fig LZHEIBIRD303 BLFRDIEIS A R L7z, EBIRITEIBEFZR T, BEEEII007CHOLER. Shd
13020°CHO LR ERLEBELRENZDON, FRIR UK R BRI BHIEFRII L ZWEOEWILR
/o A

LF R UHF 21053 M % V2. HFLE40~S03DIELISMELE L FRICEFEEOR AR RBIZEWEZ R
L72(Fig.2). BRETIWIEEFEOHFOELIEHE L LR L THVMEE LR LA, BH8EFHSE CIIHF A
®BH L. LEHFAEL 22D RBEMENBIL L o7 (Fig3) . EEEDHFIIAE E{LA 2 . LF/HFL
BHEFPIIEEELDOENTER L,

RERD EIIEEHE 0142123 U FEFHI30.18g & FFIZ L AHIe AL RoONT2(p<0.01) . THUTE
BT F TORBRITH L APIKDREDEREVWE L DDEEX 65, BHBFZFOPEBIL. EEED
FWREDARETLHEEEZ L (Figd) . 2ARUBHERBDEIRIEEZOIFHEEIIBVWETS
HEx L7,

TREAADANOFH L . HF L LE/HF LB 0% b L O'IERFD8 (0. 30, 6057l & E{E3053#)
AR L 2IZF LD, HFOKTSA (#4-8, 11, 12, 14) & LFHFHDERTA (#1, 4. 69, 13)
EHAWTNROALNAEREILAA LD (#4, 68) . FhLUSOHE LLF/HFELE DARE D, £720T
HORIGE TR U EESE 4N (#2, 3. 5. 10) 3. BAEMIAT 5 BEMERENIHBHI LIRS,
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B
(1) HEEHLSHEDE

35°C - SO%RHOEBEMBEZ T TO | FFHIORERL ). EFOBML L ULBEOAMIIN LT, 6677
RMOBREEHREIHRELS LA THH00. BEME/NT V ADBEEHEN. BTENDR-7. R
WIS AL, IDMREBIIR D DT VE VLR S, —F. BERERNDE VAN L. €
KA LWE SN TWAREBEIMNRTL TSI L2 RL. ZOETHRKLERLEDITHZBL
AEEEEICASEEE L D 138 BNAIHEENE V. HICBHRREICBI AMESHEDSE. £iEk
RORERHRE BIATHOEIRIELE 23O T, BHIREBRTLILEND S,

2) BHEWEEL L TOUIOBRR-REH

HF L LE/HFEELE, 357°C - SO%RHO | BREHIDOZEIFD BHRFZ I LT, EHERMDTII-E DELR
RisEmL. LA dBMEEEOHBRPETREL D ARLEHEMFCL > TRT I L, L, BRINT
5 Y ATFHEOIRERE L CFERNRMIELSDH S & Bhnb, SHAEEPTILIZLE T i - &
PRt - BRFIRER L OMIREH S MITIUE, JEEIEEYR Y AT FRIOFE L 2SRt A R V.

& ITBHARIT TS BEMEREIBVERENLOL ) REHE L OPEATTAHILILL - T,
JAZOREEFHET 2 & b2, RRILST 5 E SRR L RET HODONAEDOERHHEI LS
LEOLNS,

#EF D RREER WS- AME LY OB I EO THIMIBHRMEL LT

(3E&K)
MILLEEsE. A RIEE. EtEFEM. AdhdET. DIl SHEOBMREI B SHiFmRA L R-RE
A, HABEFERE, 1998

3 | T Elder 6 g
5 ‘-’8 0.15 Young 5t
g Sot0 | : :
5 & wal ; *
S 8005 T P ' .\/’ ;
L 900 o < - > Y e o
b M 2 I : Elder
-0.05 i b 2 Young
30 40 50 60 70 80 90 100 110 120 R s sressrs
. Time(mi * p<0.05
Fig.1 Changes in fall of rectal temperature. ime(min) P
Fig.3 Changes in LF/HF.
700 : ; :
600 [ :
N L v comfortable
9 500 ! '
@ 400 [ s o slightly |
300 | . unconifortable
I, 200 HA\:*‘-:-::,.“,, uncomfortable -
100 [**7 ! ro--e--® :
T B R T A T ) 0 20 40 60 80 100 120
09 30 60 90 120 Time(min) *+ P<O.0Hp<0.05
Time(min) * p<0.05k p<0.01
Fig.2 Changes in HF. Fig.4 Changes in comfort sensation.
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6. HiEnE L CIHBEBHORE-—5 1 LHADGS

Ve~ ARG, EtgRm. MILREE. PIEIAE, RfEE—.

Kobkaew Manomaipiboon, Rungjarat Hutacharoen, Debhanom Muangman

i1 WA

1970 LI DHAD IR EFFRAFE CHat 24 5 L, 2833 CEBLUB CULETIIRECRDOBLR (R
LAV &9 5-10%E0) %< ORTED N, BRI SEE TH L. IREDHEOH HA 3K
LTWaeWw, H5WIHEEHENEBEL VWiV LWIS, ZOFBIIHEDOHEL AADRELDT
NTEATHE WA LM, HHEFRETIEITA /U TA DAXIZEOEEIEDT W,

fe ZIE 19958 F L 19968 HITi#t#: L CHZE L 2R ABRER OIRRIEE Wi R, 2as
LBROBEPARRT. BRETHAVREL TrWw) BT AEREDECOERILE. EFY—EAP
FIEFEBRORTBOIN, FRBEOEILOT TR, AR, Bl EE8HE Y PBITTIPOTIEE 5
TV, REREFFEZHNCREMTRAIE TEEE S L W) BHEOHKES. BB ALXOEE
WEIILTLDHEL THW2RWHOD, ITHOBHLIFEROWEISHELZ DL,
BNEBLBLOEEE20A (50-645IA L 60-825%1LA) 12, IEHHEHERET Macwo, 74 )
EHOWCHEIERE (Tm) Z24BFMETHIL. T8 & XTEX €72, 19954121, BRI A (EED
FHEMHEILA) | TP IAATH o 12h . BEMFIZS WERIRBHIZ4AP R T COAMRL R 72,
24I5TODEEN L. BHEFER11-60% (Ft96.6hr) L FE0-32% ([FE]3.300) DEIGHAAEL . 4 OA) &
b (TA) OEIEGEAH > Twiz, ARiEIETFIY305°C (25.8-35.6°C) THotx. HHHFIOESRELL.
HElE31.422.6°C, BE - L72<30.1+2.9°C, H®&E30.1+32°C. BHHEM29.943.1°C. AF29.6+2.8CT
Holz. EPREE (30-31.5°C) [ IEINEB L FEFEOBS TH-72 (HHHi31.5+3.8°C. ##:30.01.9C)
FEIREFIS DR PAIES & 0 H#91.32.8°C. ARIBL D DBECED o /2. F—{FRE T HEBRED/NT
THIREL, SLOEBHT ITFEHHRIBL DD TRIENH, HEEFIE CRR LR SAM208%
. EEREIRSBIEEISEE L TWizh o,

UEDEEIL BEOATREEEELTAEIANIBITABELITHONRE. BLUFELLLIEFELD
Mthe LCEFET A58, EOL ) TUHEPMADHESE ) WEET~&, LD L 7L
CATEIFEDY AT HNREILIZ L > THAL ) 20 5BETADIZRSIDEEbh S,

THEROGH N3 BT 2EFETHN SALZR-REBEGHOZARYT NVAENTREES4
HIRE

ERANDORERBOZEZIMT 2LE, L. BAZ. £FEYEALZZEL. BURH
MREZSDILEFEETHS., BEAEMBYLBEZS DIAMENIZCBIZ2I14T7X
FANWER-RMBEBHDANRY MVEFTZEFT Y, BERBICLSEEI A FRUETEMT S~
OOEREERF Lz, FERREEISETHTCEIARBENEZVESTLHDT. KOFBORBE
(EEEE. Tm) CEBUTHEZ R TER, TOERNEAD AEMBEETME L TED
NBR-REMEBDAXRYT MVEITICEKBLF EAKKS). HFEEBKR?). BXULF/HF
HRBREZEOFMITHEZL 20 TIERWNEZEITVS, LML, EBMOBE¥EFETE. BE
NOFWEHVEF OHR, MAZE, LDHEMNAEZTHREIN, ATWBETIIA RBEEA ORI
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DIETNERINS, 22T, R-REBZEHOARY MV EEFENRY — 2V EEERAFL MRS
HTHRET L=,

WHEEHE: 1997TFE4RI2NHRFEL T —F 2HWE, N2 VAT H S Mahidol
KEFSYHROBHIBEION (34-515%) XKL L. AEFEHSA. FHFEH2AT. X
LIIEREBBETESLTVWSA,. BEO—BTREAZMALTHWE, BREEY— (Tm)
ERIROKHIZOICEEL . AU%I%@%H@%‘BL:DUT‘ Ty DB ERWVWT L T &EIT248
MRIEL =, £ETE#HZLHEMAECS CICHCRASE S, HBOEFENNSY-2ELT. B
ISR (8 : 30-16 : 30) . REARMERS. B eBERN (B0F5. MER. BB ORR I NIZ R
FEEL. #EBMOLF. HF. LF/HFLZE &Lz,

R LIER: FIOETEHEELIWRLE, BB, ZOBHONYI Y HREK R
$#30.3. £536.4(3pm). &K23.7 (7am ). FHHAMBEIZ64% TH > 7z,

1) BEHROEFEETMOEY SEEREZ. B$#H35.56+3.3, MEIR35.4+2.6. BH34.9+
32 CTHo. WORHEIIRZEWR, EEAOESEIEEASHOEROPITH >, 2R
ERATERVWE OB T, AHCIEBNDFOMKECEETHDLEEALON D, —
F. HEOASBEOETZ2EDICHATEARAVIRRIEIZ., £FEENESAMVARRLS LT
BN, LFREEBRETENBN -0, HFELF/ HFIZEEEMNA SN (F=6.78,
p=0.005; F=24.1. p=0.0001; K1) .

2) MEEB%A5ELF/HFHLOZEHIEL, $BKTRCETT3EHENEACRS iz (K
2) , BRRMBEASHEKENSZ ETHFMINL, LF/HFESMETFLZEEX NS, X2,
DHEENEELTVACHAMD ST, EREOLFAHBFEFLIDBFHVANES N (K3) .
F RSN, EEANFESEBOLFE, HF, [T /HFILEFERBERNLD 72,

B R ASEE O HI A A S N B MEIRAS £ MICRF T B &, LF. HF, LF/HFLO ZFHETm

DEHEMELTVE, TMANOBEEENEZFMET D OXENTHSD (K4, HFEF ETmD
BT . COEHFAFOBERENEENK LV, HUNZHETHOEEFEZLTVRLO
T, BRAAEFENOEMAELRT 2 I ENBEISEAFHEICEEZTH D,

F#

FiliEme, PEEF. ST BREET. BREY. BEENT SEAR | REREEFREFEOEFnEHNE

FRR 7R EFRFFHARTTEERE. 1996
e a AMEE. ML, Kobkaew Manomaipiboon : (4) /N2 3228 B4ETEN 5B =R-REFRZ #OAX
7 NV S TSR

{42 ABEREE . PILEEKE. Manomaipiboon, Hutacharoen R @ DMEBR-RZEBE M ICHT 55 1 ADETEITH AR
BEBBEORE N A IBADOKREREDRES—. HI0RELEERE - ITEEIRS. B, 98.7)

PO e B8, 1% 4 AR OEEE. Manomaipiboon K, Hutacharoen R © R-RIUIIRE ED ANXY MIVEIR L iEIRE /x>y
DOHEIEITE (1)

Sasaki A, Uchiyvama I, Hvol N, Harasawa H, and Thong-Nop L: Toward Asian Network on Health
Impact by Global Climate Change, NIPH Document, pp.1-24, 1997) .

S EHIRBEIIAERTLE NRRBEIROF =S HERBEE ) A7 BIROMEEICHRG T (B IREM
FFAMIRBR BN R & —, B, 3.24)
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KA. NI {E~ARNEE. PIl R . Ao B A8 ReEAGE B L ok, HARKEE. 42 0 260-267.
1993

LT F ¢ ZFAii Scasonality in Human Mortality, University of Tokyo Press, 1977

FREIC, RO —. BT, PIdstl. toe A . KES SR ET O RIZTRSEEOREY  — KB
(1978-19904F) 1ZBIT HKeth.  BREESO: 406, 1995

JRRZT . (k2 RIGEE. PTILREGE © R (LIC & AR A FIO 7 HDGIS F — & ~— AD FEH. B4 Giikes:
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I PILIREEE. (52 RBEEES © HOERGRER (L OO RO & ) AV ST T AHIZE.  ERS A RIRT i BRI
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2 IR . ERIRBRCT AL URY Y L. BARERS. AR 1995.4

Sasaki, A, Uchiyamalctal. . Health effectandrisk at popuiation level in Japan by giobal warming. Soc.Risk Analysis,
p.131, 1995

A RIBRVED | 4 DO EREN BV ZREIRR L EIFITHONE.  ZME DOHRREILT L5 ANDEFRK
IR AT AHR) . ESIRRNIZEHR. p.27-31, 1993

PILIREEE. 152 AR, HHIRIRILIC L A AKDEFRREIRIRY AT A58 3) HEnE (L & 5 h
FREZE & BERRY) A2 SRS A HI5E. TS EEHESE . 1994

HMEREARBHE UV & — 0 HBHRRE (LML O 0D & H S A7 L OEZERI M T 5017, JHRETL
vy 1993

(i 2 RWIEE - PLLREDE . MBITE - AT ARR—IB, A3 %— 1 Bl ONRE L BADIRSE - JS1T8. M6l
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Table  All Subjects collecled Datas (1)

Subject No. 1 2 3 4 S [ 7 ) 3 9 10
Usual Work physical | physical | physical | physical | physical | physical | official official driver driver
' labor labor lahor fofficial | folficial | fofficial | tabor labor
labor labor {abor
Work Timie 8.30 - 8.30 - 8.30 - 8.30 - 8.30 - 8.30 - 8.30 - 8.30 - holiday | holiday

16.30 16.30 16.30 16.30 16.30 16.30 16.30 16.30

Man-made

Living

>
Comparative- | Natural Natural | Natueal | Natoral Natural | Natural | Man- Mao- Natural Naturat
ly Natural or | Living Living Living Living Living Living made made Living Living

Living Living

licart Rate

Max / Min

181 /49 [ 140 /52 1 106734 | 121 /750§ 115/45 | 134 /521 123 /52 | 112746 ] 123 /53 | 103/ 51

Age s1 44 ss 41 0 42 34 34 ) 50
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v B(D -
< 375, W
I
600 ‘ »E 5
400 |+ 32.5
0
o0 - L e S )
‘ 0 100 200 300 400 500 600
a . N T 2250 Time(min)
1200 F | 2000 A
' 1750
1000 |
3 1500 -
Eoeoof
E’ 1250 -
600
1000
400 e ]
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7. ¥4 OFIRFCHE

LaddawanThong-Nop (Mahidol University) . {54 ARIBEE. ML (BESLAREER)

REHEH

INATDRBOREELEASL L. FHKIBDO30-35 CTRIRA198THEEIR W THEML ., 1991-934
EISEEITIZ L & HRTBOMER-> TS, Xz, BSKIE BREEEIC35-40 C HEAT91-954I1THmL .
125 ADHWER-> TS, &S - PHKROE FHENMFE(LLE &b, SRE (FEKRIE>30T. &
BRI >35 C) F19914FLBRERK 1 — 2 » AU T, 1986F & hRD & 20U L&A > T 5,

WHTUR SRR DO RfRIZ25-32TC £60-90% OFEFICHESR UTAMNZ RTHEMNFLZLZTHE —
O BIZRR SEREERICBEMIIOMATS (K1) , FHRIR30CTLU L& AHMEETO XL E D AE
DENBUAZHD 1 DEZEXSNAHN, RBHICZOHBBEEHRTELEND S,

£1 NaTOERDEFEL

FER 86 87 88 89 90 91 92 93 94 95
FHLE
15-20 C 2 33 0 0 0 0 1 0 0
20-25C 32 129 32 23 12 6 30 27 17 25
256-30 C 306 202 286 308 310 281 265 285 313 274
30-35C 24 0 47 34 43 51 65 53 35 62

(*+864E1H) 0 -24 +23 +10 +19  +27 441 429 +9 +38

SRl
20-25 T 1 1 0 0 0 0 2 0 0 0
25-30 T 32 29 31 13 19 2 34 29 12 25
30-35 T 302 279 299 317 305 282 236 281 294 295
35-40 C 29 56 35 3 41 53 88 55 59 62
(xf864EHE) 0 +27 + 6 +6 +12 424 459 +26 +30 +32
FETHEET

51 ED1986-89F DL EHE DA METCRIFEMEZBEC THEVEHNTT. BEMTHRELIRNL
W, IBEBRREE YD) 7IZ6-8A OMMICE <, LERBEREERITI1I-4A DLFICELL (K2) . Hl
HFIRHIRAERBEKTHD, KOBPEEBEFRT 20, BERZFELI -0y NONF— 2 EHET,
EREZODBDEFAKPEDDEEZSNTND, TRDE, 2<RIESANZX LDHHEFEL TR
CREEZ5XT. BB 2BE) X AOHREEMT. BHERDOETHAEEND D, £k,
SEEEOHIBMSMN EABRIBICE D SBC—RERMREMR TR, BAFHFHRICRILIZBVWENDH D,

INEOR[REEETD L, UTOERIHEEEDN S,

1) BUFERBISEEC THAME] SNTWLARESENDS (BHDWIFBRZT & WD FEA AN,
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ORZQBADEDIC. HENENIPRVEFERCEEBRIbEARY) . Lizdi>T, BF
TRED SNEL - SR A OEFHRE. 5D TRIT SLENDH D,

2) BELASCHELI-¥EE542 (HHNESESELCESEREZRET D)

3) AR EEROEASDEICHT LR FEEEE L EE & O L (R - 7k -5
COBBICEER 5B AEBEERNSHED 75 LU TRESNTRAR)

4) BWEAGEBEU—RFERTREANER L TORWEEEEE L I L (PR BRI & IR
Wk - BEDWTNNLDREHEITHEEL G A2

RO NET —F

FAETE. FTHOOWEREHEHERIZFIA TERVOT, BRI SICT—5 2 IET D4
ERB D, T TEERLTEOMMIFEEE T OB LEbEETN, ThTNOFRE (FERAMOGE,
FRoBE AR, FREE HEFEOAH) &, F -y NEOEABLUEMEZEL TT—FDNREE
HotoNynaﬁWt%m%ﬁtomfm%z@;5tk$btgnm&%ﬁwa%%@%¥w&%g
Kabtﬂ‘ﬁﬁﬁﬁﬁﬁ(mD9itM1ou%)%:yeaﬂ5MK%5%@¢¥ﬂ@hTmmm%
ém\m%ﬁu%bﬂmm%ﬁaentoﬁEN>:7®9ﬁ%&%I>74®1%%KDmTFﬁ5
RPN TH D,

Table 2. List of Hospitals in Bangkok and Death Data aAailability

# Hospital Tel Beds Rec/Com Data Visit

23 Rachavithi 246-0052 1167 86-/93- OK 96.8
25 Ramuthibodii 246-1073 900 86-/90- OK 96.8
33 Sirirgj 411-0241 2248 86-/90- OK 96.8
26 Leatsin 235-6900 485 2528-35, 96.8/97.4
5 Chulalongkorn 252-8131 ? disk 91- 95 96.8/97.4
27 Wachira 243-0151 ? 91-95 monthly 96.8
8 Police 252-8111 854 86-/93-  Denied 96.8
3 Klang (City H) 221-614 500  89-95 Yes 97.4
9 Nopara(tana)thani 517-4270 580 14y Yes 97.4
20 Pumipol 531-1970 800 40y Denied 97.4
10 Bumratnaradun  588-3101 500 88-952 Negotiated 97. 4
14 Phayathai 1 245-2620 300 Yes 97.4
11 Bangkok Christian 318-0066 550  No 96.8
Sk

Laccawan Thong-Nop: Report of Invitation and Discussion in NIHP and NIES, Funced by Agency of Science and
Technology, 1997.10

—138—



100

90

Hum%

100

Hum%

X1 Ve AIER 2R (Tm) &ABKHREE (Hum%%) Ok

l ! 5001 HearF

220 ‘Malaria 1400

0 200
1200

160

140 1100J

120 1000

100 900 .

80 800 [
7001 CarAcc

3501 Intest

300 500

250 500

200 400

150 _ 300

100 200
100

TS e 810 > 4 6 8 10 12

Month Month

~1989%%)
K2 FAECBEFEIIUT. WL, OAE. e RO AR (1986-19

—139—



8. HMELHN S AALEOEHEANRPIEIC L DT OME
Ets R, iAok BB, PHE & (ESLARGERR. RIS

1. 3D

HATIHOE, JEOEHEARITERCERSPTEDL HIHEINTWS, BROTFRERNT
AOMHIZERREL TWAIIT TH LA BROFEA LA LNF ot L TEEBICIEZ SN TWwa,
ZTORHR, HBHHEAPREDRELZFOILIREAMTHA I3, 5T. EHORMIFERE . HR. §iE
BOWE., BEORE - 794 . ERAORLBTEWE LR EOBERLOMED., 94 7RS4 U LK
PO & FFEE AT AL L OBURI DWW THREINZ S ANEA TV, Fz. BEIREKD
54130 PRREHT ATIOWTL, ERO—BROREHE Tldili->Twiew, £ C. AR TILE
FZOILGDBOEAME L ZHPERCER AT L. BOIELRERELRIFL. BHORE -ZFH.
BEf. SBFREAHLIEDRTEY 2A 7L EDOBREHEESX O ERF L.

2. gL FE
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Huwiz, '

3. R

(1) EHFEENS—2

FIZBBEAMPE LS ILSDEOR CEHEIRE RT . 1987-BEORTHEID26TH L. Hilx
WBARLIOAE TAHL TWAHY . HIWED LERE (6~9R) A 18l ERBRHITH -, LivL.
F R 203D o7z 1994FEE TIHRBONELRWT, GEIFEETH o0, ISELRRIEES
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OMh A RSO IR A Lz, QUM RE L 2 #2 T XK HHEOFE DI EE L (178512
FIMI/m2 () . 18FEBEITII0E TIRT) A% RIRIR6~27CLEDTH -7,

@G)TTaAVOMH, EOHM

il - FEE RO 25 CHEE £ RICC T A DEH PR (#48<) . RiB0CLUTFTD.
2MI/m2D B HAERHEE DN IECERAFE L. BemfZIEOEMTIZL HHBRMRIT AW (#9.19)
SCUETRTTa 2L WSS, HEMIMUM LT COERMAFEE L (#2 RBR7A, &
WTLTa gk, 107 AlE) . B P CHESUNTHEMEENER L DR EL-EEZONS
EHPDHo7 (#2,8.12,13.16)

4. HE

O FimABICLLEZ 2 5 L REFHBEOR A ERBOWE I ATHEL 2L DT, (RiaFERE
BORTELLILDIED)PERDFE> T AERE Cll. EFEED EFICLVRCY AIHFEELI LA
IEINS, o, REPILIE CIIEBESEMICEAHEIEREBER L L HICHMT A AR SN 53)
A BEEFPOBIINE SNIGEDORED RS ENESL 25 b o/, —FH. BHEADE
FELBELUBLLWIEILORREFTOERIREL TBY. TORBOEETHA.

@) KETIZHED b 52 VA THPET L DT L79FH (1987—98) DL H54), TORLEEE
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ZLRTIETS) | WEOHETIHAHERT X ORESEERTNETHSL) (HHVIIEEELR
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1) Honca Y., et.al. (1996); Relationship between smbient temperature and mortality rate in Japan, and preliminary
projection of the effect of global warming on human mortality. Uchiyama 1. and Sesaki A. <cs.: Proceecing of health
effectsandrisk evaluationof global warming (1993-1995), pp27-33.

2) WP ILNERERR (1981): IREEIRSE) TS5, p137

3)Mori N., et.al. (1996): The effects of caily meteorologic concitions on car accicent ceaths - comparison between
Tokyo, Hokkaido, Osaka, and Hukuoka prefectures-. Uchiyamal. and Sasaki A. eds.: Proceeding of health effectsand
tisk evaluation of global warming (1993-1995), pp36-39.

4) Centers for Disease Control and Prevention (1998): Fatal car trunk entrapment involving chilcren - united states

1987-1998. The Morbidity and Mortality WeeklyReport, 47(47), pp1019-1022.
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Table1Cases of children's heat-related deaths in parked cars

‘pinball

| | _(white)

Yearf Place Parking ] EChildren " i Car Type' Conditions | "left alone" - stopped time ¥
Jday Place | __(color) _ ;
1987  Tokyo ‘parkinglot © Mother | F ' 2 years : car  |no openings ;13:00-15:40 (2h40") s
| 64 S . | ‘ o o B
1988 | Kanagawa parking lot,‘ Mother | M 1 2 } car 11 :45-13:45 (2h00') 7
01 742[@8]1 1 *L months T R I
1990 Fukushima ‘parkmg lot,| Mother o F T 6 (black) air-conditioning on and 70 :30-11:00 (sleeping)-l3:00
722 . _lpinball ‘' - ! months . __accidentally stopped __ i(death) (45
1991. Mie parkinglot * staff | F 2 Bus - ‘[1 16:00-3,4:30 (death) (40h) 10
) 8,3 S S R S months\ I R
8. 14, Aichi ‘parking lot, Father | F 2 years ' (black) air-conditioning on and ‘ 11 :15-12:00 (death) (45)
| ‘pinball ! ,and 1 ‘accidentally stopped 8
e N B b—oopo¥eAr j J— [
9.2, Hiroshima lroad oneself ‘ M 4years broken- '(13:00)-18:00 (5h00'7) 14
I ol i ... downcar_ I R
1992.  Tottori parkmg lot,j Parent .= M | 10 ‘with alr-condmomng 119:30 (cooling)-22:00 13
| 7.28] . , pinball | 4;,7/},@9@[1547”7_ _.(cooling-heating) i(heating) (2h30" |~
1993. Aichi ‘parkinglot | Parent © F : 4 | car 115:00 (sleeping)-16: 30
| 72 . .~ _.ymomths, Samsoy |
6.20, Fukushima :parking lot,i Parent M | 1year car 16:00-17:30 (lh30)
| .. . _pinball | ! o
1994, Oita ‘parking lot, Mother . F t 1 year \car (black) no opemngs | 12 30-14:00 ( (1h30') 18
3. 30< - __ |pinball o o - 1
5. 7 Fukushima parking lot | Father M hcar not drop a child {8:00-18:00 (10h)
L | mnnth< S N B
9.3] Fukuoka parking lot,| Parent ; M ¢ 1year icar (moss- alr-condmomng onand  '12:30-14:20 (1h507 (13:30 16
77777 I ‘plnball o lf,kj ____green) accidentally stopped ‘death) L
1995, Fukuoka |parking lot, - . F | 2 car window and sunroof 2cm 9 45-13:34 (3h50") (13:00 17
6. IL _ __pinball ‘ | months: (silver) open @h) o -
6.30 Hyougo ‘parklng lot| | “oneself | M | 5 years - ; }?-16:35 1
- SO : i _ S _
7.7, Nagasaki parkmo lot‘ Mother M,F ‘ 1year,| track | ‘p.m. 20
J(pmba]l S - 9 S -
7. 25‘ Yamaguchl parking lot,. - M | 3 | - ‘windows open ‘ 113:00-17:30 (4h30) 15
777777 supermarke‘ ? , months o . -
1996 " Kumamoto :parking lot,” Parent M \ 4 car  without air- condmomng, ‘14 :30-16:30 (2h)
3.6 pinbali i months ‘ (white) |windows 2.5cm and 4cm 19
P S N . open _—
[ 5.18 Aichi .parking lot | - ‘ - 7 - ! -
N T A mnnths‘.‘ Ll e
6.15‘ Tokyo  road | ‘Mother V M M2 j RV | without air-conditioning  112:30-13:40 (1h10" 6
| \ ) g ‘ years,1 and no openings r ]
8.16. Okinawa “parking lot ’ staff - 3 years  track ;not drop a child 19:00-11:30 (2h30") 21
‘ | ‘ | | | | ‘
1997, | I | - ,
79/ Ibaraki - parkinglot,| Parent F 10 | car ‘Ewith air-conditioning 117:00 (sleeping)-(air- >
o ! __ ipinball | ‘ 7\+rir_10nthsi 1(18°C set) \conditioner stopped)-19:30
10.13( Aichi | - |- M llyear track Iwindow 3cm open 110:00-13:36 9
; | | ‘ i \
1998,; Chiba ﬁparking lot,;‘F Mother F,F L 2 tack |with alr-condmomng (21- 12 00 (sleeping)-19: 00 4
i 326, _|pinball _L . vyears,1| 22°C set) N
711 ‘Okinawa parkinglot - . M 3years car j?-12:20 (less 1h) 2
| 85 Hyougo 4i?oad | Mother | FF 3 years,  car  air-conditioningonand |13:30-14:30 (1h00"
i ‘ i ! P10 accidentally stopped 12
ey N months . i 1
8.17. Hokkaido parking lot,f Parent | M \ 1 years : | car with air-conditioning |11:00-13:30 (2h30") 1

There are another 3 cases without details: 1984.7 Aichi, 1994.9 Yamagata and 1995.4 Hiroshima.
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Table 2 Age distribution by sex of
children’s death (1985-98) in parked
cars. Parenthesis are by parents’
pinball. No case over 6 years old.

Sex
Age M F {Both (Pinball)
Infant 5 6 i (M 11
1-year 7 2 9 (8
2-year 1 4 5 (3)
3-year 1 2 3 (0
4-year 1* 0 (O
5-year 1* 0 1 0)
Total 17 14 |30 (@18) [1]

*Entrapped by themselves.
[1] Unknown for sex.

w
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h o wn o
T

Rt (Ml/ma?)

oy
=]

The period left alone

(O -B)

“6am  8am 10am noon 2pm 4pm 6pm

Fig. 2. Ambient temperature (Ta) and total

solar radiation (Rt).
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Figure { Monthly distribution of
children’s death in parked cars left
for various reasons (1985-98).
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Figure 3. Rt against Ta on the day of accident
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Wb, 5T WHOIL Indicators for Policy and Decision-making in Environment
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Basic data on Global Warming and Health in Thailand

ICD By age By sex Smallest Period Update
(interval) regional unit
Morbidity 9,10 5 no province 1950- annual
Mortality 9,10 5 yes province 1950- annual
IMR - - no province 1950- annual
By age By sex Urban/Rural Smallest Period Update
(interval) regional unit
Population 5 yes yes district 1960-  every 10 yr
Population Growth Rate - - yes 1974,76,85,86
Population Density 5 yes yes district 1960- every 10 yr
Hourly/Daily/ Smallest Period Update
Weekly/Monthly regional unit
Temperature every 3 hr/d/w/m province 1951- annual
Precipitation day/w/m province 1951- annual
Sunshine every 3hr/d/w/m province 1951- annual
CO2 - - - -
Period Update
GNP per Capita 1960- annual
Energy consumption per capita ‘ - -
Distribution of GDP 1960- annual
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The Global Change Research Center (GCRC) , the Environmental Research
Institute, Chulalongkorn University (ERIC)

The categories of research for global change in the Database (1997)

W N

O o =1 & O

. Atmospheric Chemistry and Radiation

. Global Change and Terrestrial Ecosystems

. Land Use and Land-Cover Change (involving with the socio-economic factors)
. Global Change and Hydrological Cycle

. Land-Ocean Interactions in the Coastal Zone

. Ocean Flux

. Ocean Ecosystem Dynamic
. Past Global Change
. Others.

List of Researchers and Research Institutions

1.

Ms. Nitaya Mahabhol

Extraordinary expert in Medical Engineering

Office of Permanent Secretary, Ministry of Public Health
Thanon Tiwanond, Amphoe Muang, Nontaburi

66-2-591-8523

Dr. Pojanee Khummongkol

School of Energy and Materials Member of School Committee
King Mongkut’s Institute of Technology Thonburi

91 Thanon Sukaswat 48, Bang Mod, Khet Ratburana, Bangkok
66-2-470-5653

Prof. Dr.Prida Wibusawas

International Institute of Technology

Thmamasart University, The Rangsit Center

99 Moo 18, Thanon Paholyothin, Klong Luang, Pathumthani
Mr. Virah Mavichak

Deputy Director-General

Department of Industrial Works

75/5 Thanon Rama VI, Bangkok

66-2-202-3000
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5.

Ms. Mutana Brikshawana

The Meteorological Department

4353 Thanon Sukumvit, Bangna, Bangkok
66-2-399-4566

Dr. Sitanon Jesdapipat

Director of Natural Resource Management Project
Thailand Environment Institute

210 Sukhumvit 64, Bangchak Refinery, Building 4
Prakanong, Bangkok

66-2-331-0047

Mr. Supavit Piamphongsant

Inspector General

Office of the Permanent Secretary

Ministry of Science, Technology and Environment
Thanon Rama VI, Ratchathewi, Bangkok
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