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¥} Climate Change & Health

Worldwide considerations on the potential health
impacts from GCC

3
kinds

Source: WHO. 2003.
Climate change and human
health: risks and responses.

Relatively direct impacts from weather
extremes

Consequences of environmental change and
ecological disruption

Consequences that occur when populations
are affected by CCinduced factors




Pathways for Weather-Climate Changes that Impact Health

Health System Conditions

Social Conditions
- (‘upstream’ determinants of
: health)

Environmental
Conditions

Direct &

Y ? |
: H Exposures |~

Indirect

Climate : : Expo;ures
v | (changes in water,
Change g § air, food quality;

: : vector ecology;
ecosystems,
agriculture, industry
& settlements)

Health
Impacts

v N Social &
Economic
Disruption

Source:

=== Confalonierietal. !
2007, UNFCCC




¥ Mapping Links Between CC and Health

* Most expected impacts will be
adverse but some will be beneficial.

» Expectations are not for new health
risks, but changes in frequency and
severity of familiar health risks Modulating

influences

Health effects
Extreme weather

Human exposures

1 Regional weather —
changes + Contamination Air pollution

athways .
. Extreme weather P e Water and food-borne diseases
. Temperature I 1 Transmission

. Heat waves dynamics
' Precipitation « Agro-ecosystems, Effects of food and water shortages

Vector and rodent-borne diseases

| Floods hydrology Effects of population displacement
. Droughts 1 Socioeconomics,

Source: ;
. Storm surges demographics

Patz, et al., 2000




CLIMATE CHANGE
PROJECTIONS
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¥ CC — Downscale and Assessment

Py, |
Smy

Past (Learn) | Present (Detect) Future (Estimate

e Natural climate | e Current CC
variation e Detect and quantify e Future CC

e |dentify effects and effe.cts and e Estimate risks and
quantify risks attribute burdens attribute burdens




. Study of the Impact of CC on the Hydrologic Regime & WR of Pen.
M’sia (2006)

. Climate Projection Downscaling for M’sia Using Hadley Centre PRECIS
Model (2010)

. Study of the Impact of CC on SLR in M’sia (2010);

4. Study of the Impact of CC on Hydrologic Regime & WR of Sabah and

Sarawak (2010)

. Extension Study of the Impact of CC on the Hydrologic Regime and
WR of Pen. M’sia (2014)

. Extension Study of the Impact of CC on the Hydrologic Regime — WR
& SLR of Malaysia (Phase 2) — IPCC AR5/CMIP5 (2016-2019)




Downstream
CC Studies:

Impact,
Vulnerability &
Adaptation
Assessments

. Study of the Impact of CC on Hydrologic and Hydraulic Systems

of Labong & Bekok Dams, Johor (2010)

. Economics of CC for M’sia — WR Sector (2012)
. NAHRIM Technical Guide No.1 - Estimation of Future Design

Rainstorm under CC Scenario in Pen. M’sia (2013)

. Study on Water Supply Distribution and Vulnerability under CC

and Pahang-Selangor Inter-State Raw Water Transfer Scenarios
with Mike Basin - Sg. Langat and Sg. Selangor (Phase II) (2014)

. Study on Vulnerability and Adaptation of CC Impacts on Floods in

Selected River Basins (2014)

. Impact of CC on WR for Selected Plantation Areas in M’sia for

Paddy, Rubber and Oil Palm (2014)

. Study on Vulnerability, Adaptation and Assessment for WR &

Dam Storage Capacities under CC Impacts Scenarios (2014)

—




¥ Major Aspects Of CC TODAY

. THE CONSEQUENCES OF
* Temperature, rainfall and sea level WAR

= Extreme Events
e more frequent very hot days;
e more frequent and longer droughts;
e more frequent and larger floods;

* more frequent and more intense heavy rain; | =~ — TOMORROW
: . oHRIS THE CONSEQUENCES OF
. MADDEA
e more intense tropical cyclones; AD Al
e more intense storms on-shore and off-shore;
* higher peak wind speeds; and
* higher storm surges




CcC

Parameters

Temperature
Rise

SLR

Major Aspects Of CC

Impacts & Vulnerability Impacts & Vulnerability

Agriculture yield & crop productivity
Montane environment

Heat transfer in cooling facilities
Transportation efficiency

Vector capacities & transmission of diseases
Energy requirements

Peat/bush fires & haze

Coastal flooding

Agriculture & aquaculture socio-economic
losses

Saline intrusion

Aquatic life

Increase
Rainfall
Magnitude

Decrease
Rainfall
Magnitude

Floods

Erosion

Landslides

Water contamination
Diarrhoeal diseases

Capacity of the vector diseases

Droughts

Water supply

Crop productivity

Power generation

Water contamination
Diarrhoeal diseases

Capacity of the vector diseases
Peat/bush fires & haze
Subsidence




Projected CC Impacts for Malaysia

Annual Surface Maximum Sea Level Rise
Temperature Monthly Rainfall (2100)

Peninsular Malaysia
[2050] 1.0 - 1.5°C
[2100] 2.52 - 2.95°C

Peninsular Malaysia Peninsular Malaysia
[2050] +113mm(12%) 0.25-0.52m

Sarawak Sarawak
[2050] 1.0 - 1.5°C [2050] +150mm (8%)
[2100] 3.0 - 3.3°C [2100] +282mm (32% )

Sarawak
0.43 - 0.63m

Sabah Sabah
[2050] 1.3 - 1.7°C [2050] +59mm (5.1%)
[2100] 2.9 - 3.5°C [2100] +111mm (9% )

Sabah
0.64 - 1.03m
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ﬁ Projected Surface Temperature by 2100 - Peninsular Malaysia

2050 0.94°C
2100 2.72°C

11 WATERSHEDS Batu Pahat

—

The annual mean air temperature increases more in the west

coast and less in the mountainous area of Peninsular Malaysia. -
L= —— | —




30-year Mean Basin Average Surface Temperature for Sabah and Sarawak

SCS coas Tuara Kadamaian
MNorthern Sabah
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2050 1.51°C
2100 3.27°C

Morthorn Sarawa
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Southern Sabah

Tawau
Southern Sabah

Sadong
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Precipitation e
Magnitude of Change

30-yr Annual

Period Precipitation

mm 7%

2010-2040 12-121 0.4-6
2040-2070 96-278 5-13
2070-2100 348-714 17-33

Legend
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i 30-year Basin Average 1-Day Max.
=" Precipitation for Pen. Malaysia

30-yr Annual Precip.

Period
mm
2010-2040 0-30 0-30
2040-2070 3-20 6-27 2070-2099
2070-2100 7-38 7-49 Legend
| |o80-090
0.91-1.00
I 101-1.10
B 1.11-1.20
Bl 2130
30-yr Annual Precip. B 131140
Period B i 41-150
B i5-160
Il 61-1.70
2010-2040 0-40 0-75 7180
B is-190
2040-2070 2-52 2 -
% 4 / > /e B o200
2070-2100 6-77 5-92




Projected High and Low Flows
~ by 2100 for Pen. Malaysia

Kelantan

WATER SUPPLY &
FLOOD

Muda
WATER SUPPL

Muda 7.5 14.5 -48%

Selangor 117.7 122 -4% Perak Dagis
Kelantan 52.3 92.7 -44% FLOOD e
Pahang 27.2 53.6 -49%

Johor 25.3 32.9 -23%

Linggi 1.0 2.6 -62% Pahang

. Selangor WATER SUPPLY &
High Flow (m3/s) WATER SUPPLY FLOOD
& FLOOD

Watershed 2010-2100 1970-2000* Change Rate

Muda 2702.1 509.6 +430% Klang

Perak 9936.9 2658.3 +274%

Selangor 1193.5 583.5 +108% Johor
Klang 318.5 148.1 +115% Linggi WATER
Kelantan 10114.7 4087.5 +147% WATER SUPPLY SUPPLY
Dungun 671.3 414.9 +62% Muar i

Pahang 4561.2 2748.2 +66% FLOOD Batu Pahat

= Muar 2630.2 401.2 +556% |- FLOOD
Batu Pahat 283.2 101 +180% e 18

-



ek Proiected High and Low Flows KEDAMAIAN (WATER SUPPLY & FLOODS
=" by 2100 — Sabah & Sarawak P S R

Low Flow(m3/s) 1.75/(3.40) 3.18/(3.40)

I
I High Flow(m3/s) 218.9/(100.8) 148.4/(100.80)
| kadamaian * (3.40) simulated historical period 1980-2000

I

SCS coast, | uaran

= Potential flooding N /Narmern Saban
: WATER SUPPLY
problems in Sabah & FLOODS Linbang.  pacas Uﬁfm I “B
(Tawau & Kedamaian L A NN
: : TN \ e
river basins) and N
Sarawak (Sadong, Northorn Sarawals, SN
. . ~
Limbang, Kemena, \ N
Saribas, Lupar & \éVéE(E)IS SgEEI;LY \ o \ “southern Sabah
. . —adong .
Sarawak river basins); \ \ \;‘;‘:t;:m FLOODS
™,
and Sq. Sarawaky N \cnabetengan WATER SUPPLY
» Potential water S Tmsan

supply problems in
Sabah (Kinabatangan,

Daram

saribas FLOODS:!

I'\

) ™ Lupat Kemena  “Rajang
Padas and Kadamaian | WA ER syppLy! FLOODS
river basins) and Soutnem Sarawak & FLOODS
Sarawak (Sadong, SARAWAK R. (FLOODS) |
= Limbang & Lupar river 2040-2050  2090-2100
basins). Low Flow(m3/s) 2.91/(4.05)  6.16/(4.05)

High Flow(m3/s) 89.42/(98.42) 133.91/(98.42)
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PROJECTED FLOODS




Kelantan Floods:

D

Continuous heav downpour
& upstream flooding..

Properties & infrastructures
destroyed..

25 deaths..






Continuous heavy downpour & downstream flooding..

Properties & infrastructures destroyed..

25 deaths..
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ws\ Kelantan Floods:
=" Dec 2014 & Jan 2015

Continuous heavy downpour & coastal flooding..
Properties & infrastructures destroyed..
25 deaths..
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Esri, HERE. DeLorme. Mapmyindia, © OpenStreetMap contributors. and the GIS user community.
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Flooding: Direct Health Effects

Stream flow velocity; topographic land
features; absence of warning; rapid
speed of flood onset; deep floodwaters;
landslides; debris flows.

Contact with water

Contact with polluted waters

Increase in physical and emotional
stress

Drowning Injuries

Respiratory diseases; shock; hypothermia;
cardiac arrest.

Wound infections; dermatitis;
conjunctivitis; gastrointestinal illnesses;
ear, nose and throat infections; possible
serious waterborne disease.

Increase of susceptibility to psychosocial ___
disturbances and cardiovascular incidences

T | . 28



% Flooding: Indirect Health Effects

Damage to water supply and sewerage systems; insufficient water ~ Possible waterborne infections (e.g. enterogenic

supply E coli, shigella; hepatitis A; leptosperiosis)

Disruption to transport systems Food shortages; disruption of emergency
services

Underground pipe disruption; dislodgement of storage tanks; Potential acute or chronic effects from chemical

overflow of toxic waste; release of chemicals; rupture of gasoline pollution and air pollution.

storage tanks

Standing waters; heavy rainfall; expanded range of vector habitats = Vector borne diseases

Rodent and other pest migration Possible diseases caused by rodents or other
pests
Disruption of social networks; loss of property, jobs and family Possible psychosocial disturbance
members/friends
Cleaning up activities following floods Electrocutions; injuries; lacerations; skin
punctures
Destruction of primary food products Food shortage .
== Damage to health services; disruption of ‘normal’ health service Disruption of ‘normal’ health care services, ;
activities insufficient access to medical care

- e —



PROJECTED DROUGHTS




Malaysia has experienced several
episodes of extreme droughts due to CC
& ElI'Nino

Yih Droughts have caused water supply
;.8 interruptions due to insufficient water
resources

Nine water supply dams have experienced

D ROUG HT decline in water storages that reached
IMPACTS _ critical levels (below 40% storage)

.= The other consequence of drought is
water pollution




Source: SREX Report (IPCC, 2011)

Due to EI-Nino phenomenon..

Worst water crisis in the state since

the 1998 water crisis..
Water rationing for 3 months...
millions affected..

M

Sg. Selangor Dam
Storage 36.53% on 31 March 2014
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Rain fall (mm)
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Projected Drought
Risk @ 2020-2030
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Projected Drought @ 2010-2100
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Projected Drought Risk
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Projected Drought Occurences & Magnitudes
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¥ Impacts to Health from Increased Temperatures
* Direct impacts:

a) Heat cramps — muscular pains and spasms

b) Heat exhaustion — body fluids are lost through heavy sweating

c) Heat stroke - is life threatening.

* Indirect impacts:

a) Range of areas that can potentially be affected with gradual and extreme
temperature increases

b) Includes impacts on ecosystems, water, food, disease-carrying vectors,
lifestyle and community resilience.




PROJECTED IMPACT ON WATER
RESOURCES




WSI

<0.1: low

0.1 - 0.2: medium low
0.2 - 0.5: moderate
0.5-0.8: high

> 0.8: extremely high

WSl Legend

B o002

B oo02-004
B 005-009
0.10-0.19
0.20 - 0.49

0.80 - 0.89
B 090-095

B | > 095

0.50-079
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¥ Water Provision (2030)
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,.. CC: Water Resources & Pub

M

e Changes in raw water supply = ' e
Changes in raw water quality 5 e
Risks to water infrastructure
Degradation of watershed

Coastal impacts
Increased risk from pollution:

" |ncrease nutrients and
chemical contaminants

= Toxic algal bloom
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Projected SLR of 0.5 m for Peninsular Malaysia
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130

260

390

Kilometers
520

Notes:

Projected inundated
areas = 1,505,100 ha

(7.6 %)

Total land area =
19,695,000 ha

)




Sea water inundated low lying areas consequent to overtopping
of bunds

saline intrusion extends to almost 10 m inland.
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Notes:

Inundation depth:
1m

Project affected
| people:
29,530 (76.1%)

Total population
4 38,790 ha




SUMMARY &
WAY FORWARD




Heat-related
illnesses and
deaths

Water-borne
diseases from
floods

Impacts from
more severe
storms

Psychosocial
impacts from
floods/ droughts/
storms

Respiratory
illnesses from
forest fires /
haze

Health

Direct Impact:

e Heatwaves
*Floods

e Storms
*Drought

e Fires

Indirect Impact:

¢ Physical Changes
¢ Urban Air Pollution
* Biological Changes

e Ecosystem Changes -
fisheries

Health risks are influenced by both ‘natural climate
variability’ and by human-induced CC

Climate change impacts could be enhanced by other
environmental changes

Health

Impacts

e Social, Economic
& Demographic
Disruption

Changes in
drinking water
guality and
guantity

Food security -
changing animal
distributions



¥ Prepare Climate Resilience Framework

Understand
local climate
A
Identify
. . . Review vulnerabilities,
Integrate & coordinate non-climatic strategies g
and climatic forcing issues impact
Build resilience or adapt to CC
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Intensify Vulnerability and Adaptation (V&A) Framework for Health
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Public Health

No. of Tower located in flood
prone area base on projected flood for 9

Total of No. of
Transmission Tower located in

Tower in flood prone area river basin
Peninsular base on Flood
RS 5 dation Map Baseli 2030 2050
33,668 13,081 723 08 975
(38.9%) (2.1%) (2.7%) (2.9%)

Public Health (IMR/3)

Table 1: Primary Health Clinics (PHC) affected by flooding at Baseline and ARI-
20,100 & 500

, Forestry &
Biodiversity (JPSM/14) R

AFB Sub group |
{IPSM)

Agriculture Forestry Biodiversity
(MARDI} (IPSM) (Perhititan)

- TOTAL

'\l- ey lusb- MBILAN

Sub-sectors:
* Building
* Road & drainage
* Transportation

(720766 102 109 7] 76 4T | S0 940

° Ut'l .t 940 Primary Health Clinics [PHC) currently avadable in Malaysia, 102
11 y {30.9%) have risk of flooding in 20-year ARL: whilst, 71 (7.6%) and 47 {5.0%)

PHC's have risk of flooding in 100-year ARI and 500-year ARI, respectively,

e Solid waste

Ol palm yields Temp. A of2'C | Ain annual An annual %
could ¥ by will reduce rice mn-m | rainfall
=30 % when \é‘:‘ﬂ by 13 9:~f exceeding
temperatures bl 2,500 mm will
A 2°C above m‘;ﬁdn ¥ ¥ yields due
s by as higher 1
mr;ma:d much as 80 %. zm - = '
rainfall ¥10% incidence. wr anr amm




Climate change
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Why would sea-level rise for global warming and polar ice-melt?

Dr. Aftab Alam Khan, Professor, Department of Geology, Dhaka University,

e ——— Bangladesh
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Force of gravity (g.) (red
arrows) is everywhere

& oo N7 .
&"3 2\, 7 normal to this surface, or
(x) g b . 4 . . .
O/ R i - : 5 4, the plumb line 1s vertical at
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o, mv_igﬁf’wm ; o all points directed to the

center of the earth having
maximum at the poles and
minimum at the equator.
Two components work
against sca level rise 1.¢.,
%, . e = /s greater gravity attraction of
: the polar region and the
lesser gravity attraction of
the equatorial region.
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Limit of movement of floating jce !¢ .
from Antarctica ice melt

Conclusion

Due to low gravity in the region of equatorial bulge and high gravity in the region of

meem  polar flattening, melt-water would not move from polar region to equatorial region.

— == Melt-water of the floating ice will reoccupy volume of the displaced water by the
floating ice causing no sea-level rise.
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