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OUTLINE

1 UNDERSTANDING WATER ISSUES,
IMPACTS & CONSEQUENCES

2 KNOWLEDGE PATHWAYS TO
ADAPTATION PRACTICES

KNOWLEDGE PATHWAYS TO
3 | ADAPTATION POLICIES
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....... understanding the issues, impacts
and consequences ......

water excesses, water shortages,
water pollution

(i)



NON-CLIMATIC CLIMATIC
FORCING FORCING IMPACTS

o _ Increased
Rapid increase in frequency of
basin population floods

N\
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/ siltation
Rapid loss of = Inadequate
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ee@nd of people
and assets would be the major cause
of changes in disaster losses.....

Source: SREX Report (IPCC, 2011)
-....DUt how we can
(climate and non-climate
forcing)...?

(i)



....through mitigation & adaptation process

Greenhouse gas
concentration

v

Climate change

v

impacts <

v

f responses 1

—  mitigation [adaptation}

—

Intervention to an adjustment in
reduce the natural or human
emmision system systems in
sources response to actual or

expected climatic
stimuli or their

A Primarily a local
issue as adaptation
mostly provides
benefits at the local
scale

d Adaptation can have
a short-term effect
on the reduction of
vulnerability

d Adaptation is a
priority in the
water sectors as
well as in health and
coastal sectors

WHY
ADAPTATION?




....pathways of adaptation
practices......

(i)



..... how it can be done? ...develop _ )
& : of science, engineering &
SOCi0-economics ......

....pathways from knowledge to
adaptation practices......

Mitigate

Adapt

Knowledge Development

1 \

Source: X. Wang, CSIRO 2012 ﬁ
D |



...develop climate change knowledge
& capacity building.......

(i)



...pre-requisite to have knowledge in
cllmate change modeling and
projection.....

= 2006 - Downscaling Canadian
GCM1 (~ 410km resolution), to
fine spatial resolution (~9km)

= Extention study:

= 3 GCMs - MPI-ECHAM5, CCSM3
and MRI-CGCM2.3.2

= 15 scenarios — SRES A1B (5),
B1 (5), A2 (1) and A1Fi (1)

= Downscaling GCMs (~150-
310km) to watershed scale
spatial resolution of 6km

= Hourly time interval resolution

= Study period — 18 months ( Sept.
2012 — Feb. 2014)




Future Rainfall for Pen. Malaysia

= More extreme weather conditions in the
future (2025-2050) may be expected
since higher maximum and lower
minimum rainfall are observed.

= Increase in maximum monthly rainfall of
up to 51% over Pahang, Kelantan and
Terengganul.

= Decrease in minimum monthly rainfall
from 32% to 61% for all over Peninsular

Malaysia.

....insufficient information for
engineering knowledge....

I, <2 |



....develop climate change engineering
knowledge.......

(i)



SG. KELANTAN

SOUTH CHINA SEA

SG.
DUNGUN -
KEMAMAN

SG.
JOHOR-
MERSING
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P. PINANG, KEDAH & PERLIS REGION

GREATEST RECORDED
MAX. 1-DAY RAIN S 5402001 Klinik Bt. Bendera
# 500mm - 8 Nov 2003
100-YEAR 1-DAY DESIGN
RAINFALL
397.7 .

Max. 1-Day Rain {(mm)
Realtive Temp. Rise (°C)

{205.9 | 1997 |

Max 1 Day exceeding 100yr ARI
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....develop engineering methodology
and design standards...

(i)



.:::COMMON q#e.stions in water resources
e glneerlng EEEEENER

Related issues due to the frequencies of hydrologic and
precipitation phenomena:

= How high should a bund be, and what is the risk
to those living behind it?

» How to characterize and identify a 100-year
floodplain?

= How to manage a reservoir to accommodate
uncertain runoff?

= How much storage in a reservoir should be allocated
to irrigation versus other competing future needs?

= How safe is the structure under extreme flood
conditions?

= How to size the spillway for a rare flood?

= What criteria should be used to “recertify” flood
mitigation structures where the flow frequencies have
changed or are in the process of changing?

= How should our procedures on life-cycle
infrastructure management and performance
accommodate our evolving understanding of
climate change?

£ ey " What_flood/dr_ou?ht frequency distribution should be
A used in a particular analysis to accommodate climate
= uncertainty?

16




.....hydroclimate data transformation to
hydrologic & hydraulic design...
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CLI
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CLI

MATIC (CHANGE &
MATIC FORCING

—
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3
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ADAPTATION
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DERIVATION OF CLIMATE CHANGE
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...apply engineering methodology for
climate change adaptation.......

(i)



SRES Al1B
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-« projected magnitude of peak floods
with climate forcing....

(b) _(C) Peak Discharges (Q) 100 years ARI
Time Climate

Horizon | Change (d) (e) (f)
Factor 1-Day Design Baseline & Climate Climate Change
(elez)  Rainfall (Baseline= Change Scenario  Scenario Floods
240.6 mm) Flood Magnitude, Magnitude (m3/s)
Qp (Baseline=
2047.9 m3/s)
2020 1.05 245 2111 ) 63.3[3.1]*
2030  1.09 257 2268 220.0[10.7]
2040  1.14 268 2430 382.3[18.7]
2050  1.19 280 2602 554.0[27.1]
2060  1.25 292 2785 737.4[36.0]
—

Note: [3.1]# denotes as percentage of change in flood magnitude
due to increasing design rainfall.

I, <O | 22



«aprojected magnitude of peak floods
with climate & non-climate forcing....

Item | Time | Climate Peak Discharges (Q) 100 years ARI -
Horiz | Change (d) (e) (f) (9)
1-Day Design  Baseline, CC & Baseline & Adaptation
Rainfall Future Climate Change value
(Baseline= Landuse Qp (M3/s) (m3/s)
241 mm) (Baseline Qp=
2048 m3/s)
2020  1.05 245 (2313 ) 2111 266
2030  1.09 257 2477 2268 429
2040 1.14 268 2645 2430 598
2050  1.19 280 2824 2602 776
2060  1.25 292 | 3014 | 2785 . 966 |

Note: [3.1]# denotes as percentage of change in flood magnitude
due to increasing design rainfall.

D |2



Generated Flood Extent Map
Location: Sg Kedah
Landuse: Future
Rainfall: 2060, 100y ARI
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...iInforming policy maker or
planner....by means of economics
assessment.....

I <2 | 25



.knowledge to informing policy making
through cost benefit analysis....

NPV (Net Present Value) = Benefit - Cost

2500

"r'&ar-nfﬁ.daptatinn 1 « To maintain |G|'r|g-
et I .1 / term view in
S F \b | policy-making and
3 —— 2050 / 4 planning
=
2 1000 - - i i
: / / _ * Late action in
§ 500 _ A B \b_ ¢ adaptation may
t _—1|* reduce the benefit
= =T »  Significantly
500 . - . 3 Source: X. Wang, CSIRO 2012
21@ﬂ 2080 2080 2100
2011 =
Year of 020

Adaptation = 2030
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....subsequently, we have to “revisit”
existing policy and provides pathway to
adaptation policy.....

I, <2 |



....pathways from knowledge
to adaptation policies......
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.....L0 strenghtening water
related policies...

e e e L T T T e Y e e e e

e NATIONAL POLICYON &
CLIMATE CHANGE




....future climate proofing?...

Roof reservoir to
insure against
drought

Awning to counter effects
of ozon holes

i Anti pollution filtration
| and air-conditioning

Boat for handy
units

shopping trips

- — —— -

Tickets for
. interplanetary travel
. in safe

e EETE e .

Electric fence to deter
environments refugees |

Hydraulic ram to
44 protect againstrising
sea levels

Think Climate Think Change Think Adaptation

D |




THANK YOU

zaki@nahrim.gov.my
http:/www.nahrim.gov.my




