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(718 1] Schematic diagram of pathways by which climate change affects health,

PP
2009. 12.

o 0% ﬂllﬂl Jot i otk



-
-~
-

ol

il

Fed

X

422 o)+ 57 Hokz gelsk olck A 2 g vlSsk B8 24, ARl 27 W
o2 AEshE @ 71wt BelE YT Ay @ S ANAE] AXE G Tl ol A s
S AR BAE AT © 1edY & BN 16T AHA QWA IFS 2 8
AR AFIF @ 2 HEBA WY O A2 HFIE Ak

B30It 2ol ofat 2 FolchgAI 5 2003

7|15Hsp Aol Y%=

[
2

-z

2 o ok me d
N

BuiEN
i
o

I A dgos .
ASolls 71 Fste ot 4, 941 2 o 37t 5
9] Wz} o) 1HAel GREe. R Agdel

S5 gk, matk 715l AlSlE Ei A 7hedao] AZketti ol
& 23] Aol Y n|A7|E dek o

u|X= A2 [O9 1] thIPCC, 2007). =27PEE Ruy A7AT= 3
T} Aok A3l ot 7| SRSt AR ARE 3 RS APERE 9] 27F S4E QIgE A1
7ol FakE AN, o WAt AR, A9 S71 iz ed
B sk Qck =7hutct cheFet
SEHS A2 Qg A

r
e

X AN
K ooE 2 o2 m

[3E 1] National health impact assessment of climate change published.

Country Key findings Adaptation recommendations
Increase in heatwave-related deaths;
Australia drowning from floods; diarrhoeal disease in
(McMichael et al. 1pd1gen0Lls comrpumtles, potential change Not considered
2003) in the geographical range of dengue and
malaria; likely increase in environmental
refugees from Pacific islands.
Bolivia

(Programa Nacional
de Cambios Climaticos
Componente Salud et
al,, 2000)

Intensification of malaria and leishmaniasis

transmission. Indigenous populations may

be most affected by increases in infectious
diseases.

No considered

Bhutan
(National Environment
Commission et al,,
2006)

Loss of life from frequent flash floods; glacier
lake outburst floods; landslides; hunger and
malnutrition; spread of vector-borne diseases
into higher elevations; loss of water resources;
risk of water-borne diseases.

Ensure safe drinking water;
regular vector control and
vaccination programmes;
monitor air and drinking

water quality; establishment of
emergency medical services.
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Country

Key findings

Adaptation recommendations

Canada
(Riedel, 2004)

Increase in heat wave-related deaths; increase
in air pollution-related diseases; spread of
vector-and rodent-borne diseases; increased
problems with contamination of both
domestic and imported shellfish; increase
in allergic disorders; impacts on particular
populations in northern Canada.

Monitoring for emerging
infectious diseases; emergency
management plans; early
warning systems; land-use
regulations; upgrading water
and wastewater treatment
facilities; measures for
reducing the heat-island effect.

Finland
(Hassi and Rytkonen,
2005)

Small increase in heat-related mortality;

changes in phenological phases and increased

risk of allergic disorders; small reduction in
winter mortality.

Awareness-building and
training of medical doctors.

Germany
(Zebisch et al., 2005)

Observed excess deaths from heat waves;
changing ranges in tick borne encephalitis;
impacts on health care.

Increase information to the
population; early warning;

emergency planning and
cooling of buildings; Insurance
and reserve funds.

India
(Ministry of
Environment and Forest
and Government of

India, 2004)

Increase in communicable diseases. Malaria
projected to move to higher latitudes and
altitudes in India,

Surveillance systems; vector
control measures; public
education,

Japan
(Koike, 2006)

Increased risk of heat-related emergency
visits, Japanese cedar pollen disease patients,
food poisoning; and sleep disturbance.

Heat-related emergency visit
surveillance,

The Netherlands
(Bresser, 2006)

Increase in heat-related mortality, air
pollutants; risk of Lyme disease, food
poisoning and allergic disorders.

Not considered

New Zealand
(Woodward et al., 2001)

Increases in enteric infections (food

poisioning); changes in some allergic

conditions; injuries from more intense floods

and storms; a small increase in heat-related
deaths.

Systems to ensure food
quality; information to
population and health care
providers; flood protection;
vector control.

Panama
(Autoridad Nacional del
Ambiente, 2000)

Increase of vector-borne and other infectious
diseases: health problems due to high ozone
levels in urban areas; increase in malnutrition.

Not considered,

Portugal
(Casimiro and
Calheiros, 2002;
Calheiros and Casimiro

)

Increase in heat-related deaths and

diseases, West Nile fever, Lyme disease and
Mediterranean spotted fever; a reduction in

malaria(Tables 8.2, 8.3), food and water-borne

Address thermal comfort;
eduction and information as
well as early warning for hot

periods; and early detection of
infectious diseases.

2006)

leishmaniasis risk in some areas,

I
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Country Key findings Adaptation recommendations
Awareness-raising; early
Spain Increase in heat-related mortality and air warning systems for

(Moreno, 2005)

pollutants; potential change of ranges of
vector- and rodent-borne diseases.

heatwaves; surveillance and
monitoring; review of health
policies.

Tajikistan
(Kaumov and
Muchmadeliev, 2002)

Increase in heat-related deaths.

Not considered,

Switzerland
(Thommen Dombois
and Braun-Fahrlaender,

Increase of heat-related mortality; changes
in zoonoses; increase in cases of tick-borne

Heat information, early
warning: greenhouse gas
emissions reduction strategies
to reduce secondary air

encephalitis, pollutants; setting up a
2004) . ;
working group on climate and
health.
United Kingdom

(Department of Health
and Expert Group on
Climate Change and

Health in the UK, 2001)

Health impacts of increased flood events;
increased risk of heat wave-related mortality;
and increased ozone-related exposure,

Awareness-raising.

(Source: IPCC, 2007)
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Daily Morality (number of deaths)

025 30 05 15
June June Jul Jul

Aug Aug Aug Aug

B Mean Daily Mortality 1999-2002

B Mean Daily Mortality 2003

we Mean Daily Summer Temperature 1998-2002
=== Mean Daily Summer Temperature 2003

[Z19 2] The increase in daily mortality during the heatwave in early August.
(Vandentorren and Empereur-Bissonnet, 2005)
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[3£ 3] Effect of climate factors on vector and rodent-borne disease transmission,

?gg?;f Vector Pathogen Vertebéitge:t(; gl

- Decreased survival, e.g., Cules, tarsalis | - Increased rate of - Warmer winters
(Reeves et al.,, 1994) extrinsic incubation favor rodent survival

- Change in susceptibility to some in vector (Kramer et
pathogens (Grimstad and Haramis, al., 1983; Watts et al.,
1984; Reisen. 1995); seasonal 1987)

Increased effects(Hardy et al., 1990) - Extended transmission
temperature | - Increased population growth(Reisen, 1995) |  season (Reisen et al,,

- Increased feeding rate to combat
dehydration. therefore increased
vector-human contact

- Expanded distribution seasonally and
spatially

1993, 1995)
- Expanded distribution
(Hess et al., 1963)

Decrease in
precipitation

- Increase in container-breeding
mosquitoes because of increased
water storage

- Increase abundance for vectors
that breed in dried-up river beds
(Wijesunder, 1988)

- Prolonged droughts could reduce or
eliminate snail populations

- No effect

- Decreased food
availability can
reduce populations
Rodents may be
more likely to move
into housing areas
increasing human
contact

Increase in
precipitation

- Increased rain increase quality and
quantity of larval habit at and vector
population size

- Excess rain can eliminate habitat by
flooding

- Increased humidity increase vector
survival

- Persistent flooding may increase
potential snail habitats downstream

- Little evidence of
direct effects

- Some data humidity
effect on malarial
parasite developments
in Anopheline
mosquito host

- Increased food
availability and
population size
(Mills et al., 1999)

- Heavy rainfall events can synchronize |- No effect - Risk of
vector host-seeking and virus contamination of
. transmission (Day and Curtis, 1989) flood waters/runoff
Increase in . . .
S - Heavy rainfall can wash away breeding with pathogens
precipitation . .
sites from rodents or
extremes .
their excrement(e.g.,
Leptospira from rat
urine)
- Coastal flooding affects vector - No effect - No effects
Sea-level abundance for mosquitoes that breed in
rise brackish water(e.g., An. subpictus and

An.sundaicus malaria vectors in Asia

Source: IPCC, 2001
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[3E 4] Relationship between infectionus disease and increased temperature,

Relationship of climate
Increase Decrease
change

Scrup typhus

malaria

shigellosis

hemorrhagic  fever  with  renal

syndrome, HFRS

High -

Leptospirosis

spotted fever

(dengue fever)

(leishmaniasis)

(Vibrio vulnificus Sepsis)
typhoid fever
pertussis
tetanus
tuberculosis

epidemic paroitis Leprosy [Hansen's diseasel

Low (or mumps) scarlet fever
P rabies(or hydrophobia)
(enterohemorrhagic E. coli)
(rubella)
(legionillosis)
(brucellosis)
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Negative impact |Positive impact

Very high confidence

Malaria: contraction and expansion,
changes in transmission season

High confidence

Increase in the number of people suffering
from deaths, disease and injuries from
extreme weather events

Increase in the frequency of cardio-respiratory
diseases from changes in air quality

Change in the range of infectious disease vectors

Reduction of cold-related deaths

Medium confidence

Increase in malnutrition —

Increase in the burden of diarrhoeal diseases ﬂ

P — 4

|
R s
-

Source: IPCC, 2007
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1997 & & At R S RE et A =
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Ly 14.10 6.81 0.21 0.05 758 018 6.93 3411
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2005 = & A 5 T W A e
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EAPHA = A QCAL MAX9] 712 255019 {1
EAR|E7F IMAX; o3 wi= Z=dofEl gho]
QCAL MAX7} E|3L LMIN©[3}0] QIS AL
o3t 282 0o] Frt Radiance F LS NASAEE

o Hgste] Aeke] 25 42T 4= 9lo] & 4
T2} th 7] Aol o] WAL Atk 7H st 914
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T8 4= 9lth(John R. Jensen, 2000).

K,

~
Il

(D
L (2)
where, T = temperature in degrees Kelvin
L; = spectral radiance in w-m™ - ster’! -mm™!
In = natural logarithm
K2 = calibration constant 2 in degree Kelvin

K1 = calibration constant 1 in w-m™-ster’l -mm™

(3£ 3] G2 MEQ] =AA

Sensor Constant 1— Ki Constant 2— K2
™ 60776 1260.56
ETM+ 666.09 128171

(2% 31 99 Landsat TM & & 46},@5@%
Y53 g A AE2E HE

ASTER 2BO3 Product %42 TIR glo|g] gkl 7]
EAQ t)7] A Zo] WA E ProductS 7|
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- 3-6 - 79 - 10-13 |:| 14-17 18-21 - 22-26 -27*31

2000).
T=ATP/CC-CTS

7], T = Celsius temperature scale
ATP = ASTER Thermal Infra Red Products (2B03)
CC = Correction Constant (10)
CTC = Celsius temperature scale Conversion

Constant (-273.15)
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3ho] 2 T oAl A5 BE o)
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22 54 24
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A2 Ao 2 S Arofglo] Ao SAlAIeE o (Y 3%0) A, 3 AT ST
Lo AkEAol7F IA Uetes A& & F9A T 30l HASHLE XFE e A

71 ek

o= et

e 57

247

e

gd? 2R z2

[—=— 1988 —— 1997w

2005 |

(2% 5] tigoA] e A E2k et e

Meteorological
Technology & Policy



ol
12
B
o

18 6) g e BE £

.

v. 2 E

= AtldE HT AR S54SR A=
& E=AAE 87} el SRS 2 diFE
o= ARl TheFRh Sl AR (Landsat
TM, ASTER)E o|&3alo] ZAE Ex| ujE Hx
Eo A ELE FEES HIEFOR HYge BAE
ko] wisje} oA EAIAY o FE SAS Wt 7}
SH 2 ST 4 = 7IW Al et A=
Yoo,

g3 irle] EAu|E2L A A} 1987 7)) =
AR L YL RS FA0E TAlo] FA]

oA st £0 2 SYED], AT BT, YAT, B
T EOR BAXGe] Wt A & 4 99

T EARele] Bl F2 Alurhs Aol §
o

o]3} = vk Zo] AR E Z A0 7 o|Fo]z|1l 9]

A kirol| A 61.45
Wi 7Py B M wylon gTe o4

T F el 7HEA EAIR o] F7RE Ao &
A= Qi)
gAY el whE AE2E Fe] EEtE
A Ay Ao R e 2% g YER
+ Aol HE3| FTFskL Sle A o 7F A3l
om o]z Ao R AH2 L7} - Ak 9 1=
W5 AR} 22 A3 o] TASte] wE A3
& Hotof| whE Atz AlrE) T2E]a ARG
thitito] A7 Uehton] o= FetolA
BolA ves widat 97), Ao g ARk 34
TFEE SOl B e WEAL Q= Aol gt 4

BN PIE <L

2009.12.

59



60

22 ghekele) A3 4 A4t ohfe} i7|E
ol Be oS v Ao ArEd:

B AT ANE V|RE B RLEASS
o] & 4 Gl EAel AR ReAAe Bu

222 2005: Landsat IFARS
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=1 95 pp.
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oA 2007: EARXAE EXSEE o 317 B4 B et
AF-52R] 01952 FAlo 2 FATsk AA1EH]
= 110 pp.

270} 2008: EAJo|gHEle} EA|EHA
A-8NE Al 2=, ZolrElaL HpArekete, 148 pp.

73], 299, VA, 2000 EARELIALRI0] o 31 wE) B

AYEYA 2 vl 415 A EstElA] 100),
102-112.

23, 2007: ASTER Aol ol|42 ol§ 94 B4 &
A=Al AR - diRiE]eke] EAR st el A,
56-56.

John R. Jensen, 2000: Remote Sensing of the Environment,
Prentice Hall Series in Geographic Information Science,
230 pp.

Yuko Fukui, 2003: A Study on Surface temperature patterns
in the Tokyo Metropolitan area using ASTER data,
Geosciences Journal 7(4), 343-346.
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