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Taiwan Taipei 334 339 0.95
Taichung 33.0 33.0 0.94
Kaohsiung 312 325 0.96
Korea Seoul 278  28.1 0.93
Busan 28.7  26.6 0.93
Daegu 299 295 0.93
Incheon 275 269 0.94
Gwangju 29.1 288 0.92
Daejeon 296 284 0.91
USA Los Angeles 300 283 0.95
New York 26.7 283 0.92
Chicago 26.1 278 0.94
Dallas/Fort Worth® 372 344 0.93
Houston” 417 339 0.93
Phoenix 417 400 0.89
Santa Ana/Anaheim 333 311 0.94
San Diego” 417 244 0.95
Miami 317 322 0.96
Detroit 250" 272 0.93
Seattle 222 233 0.93
San Bernardino 394 389 0.91
San Jose 306 317 0.91
Minneapolis/St. Paul 267  26.7 0.92
Riverside 444 428 091
Philadelphia 278 294 0.92
Atlanta 31.7  31.1 0.93
Oakland 328 339 0.90
Denver 333 322 0.92
Cleveland 26.1  26.7 0.94
Spain Barcelona 279 294 0.88*
France Paris 228 236 0.92*
Italy Rome 250 26.8 0.89*

* 84X —& X A VA
EEMKUR TOELE Y R 7 /HEHY 27
a RIRITEF hn Pk
b kb @V AREXR (MRIIEE Y X7 PRV E WS B 2BRPARBO bR

I—nm yN JEKOFHICET 2 BE KR, HRE R
84p*, FEL U A 7 ™ (Honda b (2014) K V) #5#L)
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D, BRI NTZREDO IS, BIKY A7 2 RTRIBERHWE)

(4) PPEROBBEETICH LT, RQUGEDEEEZEZ L5 2 LRNBEINL T, MIEREET
WERWEA Y REORRTH ATV, 2 OB A L 72,

FT. RBEETVORIEL LUK THEE LT, 20010 F£EF (6~8 H) OFHAE L OWH
HARE 20 RICKBETARFZHNTER Y I 2b—YaraE L, KEETNOHHRMEZ K
EEL7=, WIT. KIGBEES /L (MIROC5., MRI-CGCM3. GFDL CM3. HadGEM2-ES) (2 X & % 3k T Ml & S5
ERGBETIVICERY AR, HEARES L OB ARIROBEBEZOKR RS & HEG L,

KREEET/VOMIEB L OFRTFHIE LT, 2001 £EZF (6~8 A) OXAARELS X O A A
WMAENBIIRKEET VOME AWV TRRE Y 2 —varaHEil, RQREET VO FEBME
ZRGE L 7o, KIC, B bBRORXESL 2 M., fROBRMEOHFHEOE/NREZEREL T, K
A AR L OV B AR O fFk 003 JREZHEGH L 72, fFko P &1, RCPS.5 B X URCP2.6
UAWCESE, HROEHBEOEALREZRF Lz, TOBE, HEHEBURMER L PR B o2 fE
HORKRTHEIT > 72, P EBURHMERE 7 — A TliX, BBELOERICLD 03 BEOELEE
THEOIC, ANLGEFROPFEHEZBFREFECICRE L, 2720, HYHRKOEREAHILED
PRI RIFLA OKIR B FOHHNEIC LV EEFEEZMET 2720, BRI EZEELIZLGE.
PEH EBURMERF 7 — A CH M ER OPENEIX 2T 5, SrHEZEL Ty — A TIE, RO HEE
bz BT H72®IZ,RCP8. 5 F 7 IXRCP2. 6D FEER MM o [ 4EAF3r (2090 4F) O FE & & 2000 4
DHHEOLEZHWT, BROPHELMIEL, RO ELHE L7z, KT V7RO &
ZALRBEHIZTIERCP > U A DAsia OHEMEEEZ . B ARE L O P EEFER HIZIERCP 7
U A ®OECDI0 Dk &AL Z v,

4. BRETELE
K1 O3 KERENEHKAIE LY BISCTEHEWEAOEEBLE LY X7 2737, 205
KIBOREIL, ZOXHICYHOEENR KT, 2T 5,
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o Tl i BESSE-EEaE=15 (°C)
K = -
=~ i
> -
[ S
S Z
g e e
o
] | 1
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EERELBLAYK

M1(T)D-3 FEHBLAMRDO Y 27

Aal, BAEREIE T DB LM T 514> Tid, ZOHLB L EEZEF L TY 27 28
Lize DOV A7 ZX1(7T)O-41277, BEEAIBICBWTRETCY A7 R”RKEKE DD, *
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#1(7) -2 WHO regions

= WHO region4

AP HI Asia Pacific, High Income
As_C Asia, Central

As_E Asia, East

As S Asia, South

As SE Asia, Southeast

Au Australasia

Ca Caribbean

Eu C Europe, Central

Eu_E Europe, Eastern

Eu W Europe, Western

LA A Latin America, Andean

LA C Latin America, Central

LA S Latin America, Southern
LA T Latin America, Tropical
NA_HI North America, High Income
NA_ME North Africa/Middle East
Oc Oceania

SSA _C Sub-Saharan Africa, Central
SSA E Sub-Saharan Africa, East
SSA S Sub-Saharan Africa, Southern

SSA W Sub-Saharan Africa. West
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#£1(7)D-3 BCM2. SRES AIBTOXUEZEALIZ Xk BT D EE

Region 2030 2050

0% 50% i 0% 50%
Asia Pacific, high income 2375 1208 4339 1868
Asia, central 847 364 2850 1077
Asia, east 13 080 5710 29 689 11 562
Asia, south 15974 7330 48 133 20095
Asia, south-east 4269 1629 17 174 5883
Australasia 251 111 ; 681 268
Caribbean 193 73 550 259
Europe, central 2135 967 : 4338 1940
Europe, eastern 4642 1939 8739 3114
Europe, western 2644 1152 8942 3908
Latin America, Andean 332 119 1689 477
Latin America, central 1481 540 i 6138 2137
Latin America, southern 690 303 1769 624
Latin America, tropical 1686 701 5983 1982
North America, high income 4986 2297 12 488 4923
North Africa/Middle East 3184 1381 12 122 4731
Oceania 44 11 187 60
Sub-Saharan Africa, central 717 281 3569 1207
Sub-Saharan Africa, eastern 2828 1064 13 055 4381
Sub-Saharan Africa, southern 384 163 1491 553
Sub-Saharan Africa, western 1716 712 7890 2887
World 64 458 28 055 191 816 73936

1 0 50% adaptation& d, EWISHEZ S o7che (BRFATOKIRSM D84/ —1 2 Z

A IVfE) L IRBE L L 2K EI féwﬁ”ﬁ@%n~t/&4w1 372> B 100% 8 Jis O H 45 %
EHAEE LG AEE%RT 5,

EFEWHO regionZz & &, AR KL FEEIZOWT, WHOD LR — MIdH LMo TR LB
IMEFECE 2B L2 b D2 K1) O-512Rd, ZOXHIT, EEREREED S L, [KRHE,
~Z U7, FHRMERECEL TiE, R#EETEIMEL 2620, AEEECITEERTLRE
BB RIETEVIOEBRTRETHDL ZLAH LN LT, B, TV 7B TEETH
D LENNEV, L LEEFLUEDAETOENTORREANBEEL, TOLDIZKE R
B EK T2 L 2B NT, BEN NSV EEBEZILRR,
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RIS, Y CREORRTHFER AN 1(1)O-7, M 1(7)O-81277, PFHENZE{ LN
ELIEGAICE., Y VIRERRSR LA THAHBRRED 6N, L VBEITEWHEHEE T
FTHATIH, BARKTHY VBEIEL T2 ERHLNER-oT, S8 BMIEA T, [IED
FRERRBEROBAEBBEICLDIEENBRE SN DM TR ORFNZITo720TH
DN ZZTHRENEZIIIC HRIZBW T Y VBERIR VT 2208 ELNS Z LA,
BRI L RGO RN OS G, RRIGEROFMICITAOEERKRE VWD ICHEZE
L2pWnWE U AT HEERHETH 2 D0I1ITxt L, BABIERH I L IF T RIIGEROZBEITIRES e
B2z, KFRIZEBNTH, M 1I(MDO-9IZRTLICRIBEAY VIREEZMAALTEET IV
ERELEN, AV VEBOREHKBNEANZ ELH Y, EANRDFREBIZIEDOHRDOET L
TITH Z EICRE LT,
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5. RFFRICIVELNTZRE

(1) BEHER

INET, AMEEETE THITH72DICLEREHEKIBIZONT, [EICEL > TERERS Z L1
Do TWER, ZANZNZNOHIEO HmKiRO84N—t v XA VETHEUTELZ %
SATH LN LT, TOBMEIZHARDATHEMN RO IZE S b D ThoTzln, TR T VT
OEE, REOHBELT, I—a v X LRICBWTHRY O Z ENHEERINTZ, 2O &I
LV, BEREMG L LT, KFERETT VAW CTREDOKIR A0 23 b U X BB E 58 1 O fF 3k T
HIAFIEE & 72 o 72,

Fo, BAOEEIL, SRIEOHOHRTHRL, BHURICHL LS, ZOREBLIY A, I
MIZEFET MIZ L - T, MR BTN AR E o7,

(2) REBR~ORER

<ATEHBEICTER L T2 R >

BRERO AR 2R MEABIC &L 22 BICHET 2 Mi#EFICB T, AERRTH D
BhERTET LVORBEERENH LI,

MG BEBERIZEBWT S, BGICRRHEFT TE 23 AT ANSBIZ Lo THEINTZZ D, &
BRIZE T 2 RMEEB O RBEFMICT N TH, AIFFERR THLBMEXRCET LAV LNT,

<fTERFERATIZLEBRAENDRE>

BIfE, HRAICR TS, RERZFRIC L CEABBIIE T ORR TR FTEERE T TSR0
D AR E T HEBIHIE T ET L0, EUROECDTH HWHIL, 50 ) BIZARTETH D,
INHLZEZBELT, COPREICHLEENKESLDEEZ LD,

RWFEN D SRR 2 W R TR ITDIL, BV BIZARTETH D,
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URL:http://apps. who. int/iris/bitstream/10665/134014/1/9789241507691_eng. pdf?ua=1
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(2) Global Research Laboratory (GRL = KRRZEB) L KRXIGHRORREREIZE T 5 LEF)
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[Abstract]

Key Words: heat-related mortality, optimum temperature, cost-effectiveness, heatstroke
prevention

(1) We previously developed a model for projection of heat-related mortality
attributable to climate change. The objective of this study is to improve the fit and
precision of and examine the robustness of the model, and make the model easy for local
government officials to apply. The heat-related excess mortality was defined as follows:
The temperature—mortality relation forms a V-shaped curve, and the temperature at which
mortality becomes lowest is called the optimum temperature (OT). The difference in
mortality between the OT and a temperature beyond the OT is the excess mortality. To
develop the model for projection, we used Japanese 47-prefecture data from 1972 to 2008.
Using a distributed lag nonlinear model (two-dimensional nonparametric regression of
temperature and its lag effect), we included the lag effect of temperature up to 15 days,
and created a risk function curve on which the projection is based. In the projection, we
used 1961-1990 temperature as the baseline, and temperatures in the 2030s and 2050s
were projected using five global circulation model, SRES A1B scenario, and
WHO-provided annual mortality. Here, we used the "counterfactual method" to evaluate
the climate change impact; For example, baseline temperature and 2030 mortality were
used to determine the baseline excess, and compared with the 2030 excess, for which we
used 2030 temperature and 2030 mortality. In terms of adaptation to warmer climate, we
assumed 0 % adaptation when the OT as of the current climate is used and 100 %
adaptation when the OT as of the future climate is used. The midpoint of the OTs of the
two types of adaptation was set to be the OT for 50 % adaptation. The heat-related excess
mortality for 2030 and 2050 were large in China and India. Unique feature of heat-related
excess mortality due to climate change is that developed countries as well as developing
countries will be substantially affected, whereas other health impacts are expected to be
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restricted to developing countries.

(2) Considering that there has been no economical evaluation of heatstroke
prevention system, we conducted intervention studies to prevent heatstroke with built-in
economical evaluation unit. Our intervention to urge people to check the temperature of
their own houses and drink sufficient amount of water all through summer, targeted to
"healthy" elderly revealed that the behavioral changes occurred, but sending PET bottles
of water was not cost-effective.



