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Climate Projections measures

Outline

m Assessing local impacts of Climate Change

m Transforming global projections to local scale

m Downscaling approaches and uncertainties: case study
m Actions

m Urbanization

m Rice Terrace Systems

m Rural irrigation systems
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Climate Projections measures Ifugao

Climate Change Scenarios
\
Downscaling
A

Impact Assessment (ex.
flood, rice growth

\

Measures to reduce negative
Impacts
Adaptation Strategies

UNU-IAS
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MRI-AGCM From Shoji KUSUNOKI, MRI
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Kelani River Basin, ..
Sri Lanka —

Legend
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Quantile-quantile method of bias

correction

GCM precipitation data are found to have biases in:

(i)Precipitation frequency (i.e., too many rainy days), and

(if) Precipitation intensity (i.e., smaller precipitation values)

Correct bias by mapping probabilities
of observation and projections.

Gama Distribution is used for the 300
Quantile Mapping
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Model Calibration period 1981-2000
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Spatial Variability

Observed Raw Corrected |

s * The total rainfall of each
station shows a reciprocal
relation between the
observed and the projected
values.
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Regionality from the distribution
parameters
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i Lanke r ' Kurunegala: Wet/Dry

Interface
*CanESM?2 - The Second Generation
Canadian Earth System Model - 300 km
horizontal resolution
*CMCC.CM - Euro-Mediterranean
Center for Climate Change, Italy, 75km
*[PSL-CM5A-LR - The fifth generation
coupled model developed at Institut
Pierre-Simon Lanlace. France - 350 km
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Climate Projections measures Ifugao
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Weather Research and I I
~ Forecasting (WRF) Model of
NCAR, USA used for
. downscaling
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Global model projection performance

CCCM3 (1979-2005) (mm/ y
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Precipitation (mm/day)

Precipitation (mm/day)

Bias Corrected
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S
Case Study: Urbanisation and Climate Change

m Urbanisation: reduce natural
storage and infiltration increasing
runoff and decreasing ground
water.

m Climate Change: increase rainfall
intensities resulting in increased
runoff. Longer dry periods — less
ground water.

m Can make use of Experiences and
Approaches

m Japan: Onsite management —
Infiltration facilities and temporary
detention. Creation of ARSIT
(1991)

m Developed in late 80's early 90’s
but on-site measures are not
practiced widely.

ntha Herath (Ac

Before urbanization After urbanization

urbanisation
hydrograph.

Stream discharge

Preciptation
ovent

Passage of tme
(Christopherson, R. W. (1997).
Geosystems:An introduction to physical
geography. Saddle River, NJ: Prentice Hall)
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Yato watershed, Setagaya ward - Tokyo

Omki &R

Extent 2.93km?, tributary of Tama
river. In Setagaya ward (largest
population, 2nd largest in area, pop.
dens. 14,400pers/km?), Tokyo
Metropolitan, Japan

Problem: urban flood, inundation.
Solution: infiltration and storage

z 200
3 180
£ 160
£ 140
3
%'5120
£ & 100
2 E 60 |
Pow < e
g Sinfittation rench
g 2
E 0 Atindividual households At car park and pavement
£ PO NYTN DA NNTONDD O N . A
2222299289928 % =
NI RN OTORXIRAODN IR N D
SE8I8RLRL88588828% 3
TOR ORI EOTIIRD D
MMORNON-DTORNNNOGOOH
Flooding events (25 years from 1989 - 2013) UNU-IAS
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Installing the Facilities (CD)
2%

Installing the Facilities (Non-
)
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Industrist ground
Rosidartial quarter
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Park and green spoce, etc.
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Climate Projections measures Ifugao

Singapore: ABC Waters (Active-Beautiful-Clean)

m ABC Water Program: capture and
clean stormwater before it runs
into reservoirs

® Ambition: Transforming into a
City of Gardens and Water

m ABC Waters Program (2006 ):
strategic initiative to improve the
quality of water and life by
harnessing the full potential of
water bodies

m Aims to create beautiful and clean
streams, rivers, and lakes for all to
enjoy by integrating Environment
(Green) Water (Blue) and
Community (Orange)

The Park Royal Hotel &
o Kio Park

B AD —
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Climate Projections measures Ifugao

Urban Greening - but where?

UNU-IAS
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Rainwater storage 2\ unmeo ations

UNIV

* Combine rainwater storage
* function with aesthetics
* Use during emergencies
¢ Flood reduction benefits
¢ Reduce stress

UNU-IAS
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3

Rainwater harvesting for aesthetics N UNATED MATIONS
Proposing Glass flooring over Underground storage tanks. Integrating rain water harvest tanks with

architecture

Flexibility in the
shapes and sizes of
water tanks can
promote its optimum
uses

By proposing it a interactive space is create
d which acts like a

feature in outdoors without compromising
the functionality of the space.

UNU-IAS
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Hani terraces - Impacts of Climate Change? - Ifugao Terraces

UNU-IAS
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[ / }»gnoe resilience of rural production systems ]

Strengthen Economic ) [Strengthen Social ]

Strengthen Ecological

Value
addition

o Trading, local
Modernization products

5
o [ Z
Q | O
=8
resilience Resilience Resilience g 3
IWRM reeommendationﬂ \ new business models | | community/central | U 3
o g2

L

Enhance livelihoods @ c ‘C_)'_
Regulations o o
Price variations — 6 3

Impacts of Ecosysten Migration — 5
climate change services / value Per capita income ()]
and pavmeft Culture, social 0 <
capital < 28
2@
® |3
S|

(]

Tourism

Bio-diversity '

Global Change
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Water Security in Hani terraces: Results

Water Scarcity Index (use/availability) Rws
< 0.1 means no stress, Mild to moderate

3 Upstream1998-2007
- [ stress 0.2-0.3
o} | m Water stress in Feb and March for both
i /\\ ; u/s and d/s. More stress for d/s
£ 1o
1 s m Severe water shortage in Femio
5000 available (m3) . .
| I STTH = indicates lack of access
(m3)
i n | n b LL
v o ot m Needs measures to ensure ground
— 03 oL
i Downstream 1998-2007 yv,?,ter avallabll”& N
2 350 g
Ezmm —A
/ u
o —f
3 /
£/ E
S| ) |
o1
o1 / -mﬁme
w0 . - l -
demand
- 00 =+Rws.
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Climate Projections

measures Ifugao

Climate Change Impacts: Hani Water Security

Bias corrected CORDEX (EC-Earth model) projections were used to
analyse future water availability. Future demands computed for expected
tourism demand, crop diversification and population change. Change of
Present and Future Water Scarcity index shows increased stress in Feb
and March, more pronounced for downstream than upstream.

03

0.0

Upstream Rws

T —T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

~=4—Rws
Historical

~f—Rws RCP 8.5

A
A

00 T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Downstream Rws

=4 Rws historical 98-07
~B-=RwsRCP 85

ST EW G T ET M OAYeETe S DIt NN EB uilding Resilience to Climate Change: Asian

UNU-IAS

September 23, 2015 23 /33



Addressing Water Security: Hani Terraces

Structural Measures

03
Comparison of Rws

By doubling the
upstream storage
ponds, the
increased water
scarcity due to
climate change
can be addressed.

02 ——Rws
Historical

~#—Rws RCP 8.5

-] N

0

T T T T T 1

i —
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan

Non Structural Measures
m Understand dynamic links among surface water and groundwater
resources and demand
m Institutions to manage water in villages with government and utility
companies. Revival of water management systems with Water User
Associations: Measures for conservation, recharge and managemeng,, .

of groundwater
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Climate Projections measures Ifugao

Enhancing Livelihoods - Opportunities for lfugao

UN-REDD+ programme (Reducing Emissions from
Deforestation and Forest Degradation) supports forest
management for sequestration and preserving of carbon stocks.

In Nagacadan Barangay four different carbon pools of the local
forests: the forest carbon stock, non-tree vegetation, forest floor
litter layer, and soil carbon at 10 cm depth were estimated.

The results show that Muyong forests have the highest carbon
stocks. Thus it may be possible to develop programmes for
receive assistance for Muyong forest management under REDD+
schemes.

UNU-IAS
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Climate Change Opportunities: REDD+

Total Carbon Stock

250
“ Soil
200 M Forest Floor Layer Litter
¥ Forest Floor Layer Fresh
© & Forest C Stock
5 150
v
[S]
T
) 100
-
i l l l
0 -

Muyong Bilid Habal Abandoned Old (Open
Abandoned Land)

-IAS

Land Use [
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i 17 contuis, For vamp he medom ("

Basavakllama fank with a water

GC Driver Climate Change srcad f 107 s bt aun 300 8.
Thematic focus  Food, Water

Funding MOEJ

Partners Sri Lanka, (University of Peradeniya, Irrigation Department, CECB)
Synopsis

Ancient Systems

+

Micro-Macro Integration

Resilience from Distributed Systems
Multiple Benefits

Community Based Management, integral
part of daily life

&

Tramboundiry
ot

i Deduru o

Modern Systems

Rapid Development

High productivity, efficiency
Macro-scale solutions, Transboundary
transfers

Removed from daily life

Inigaion

O Mosaic System Test in Deduru
Oya Basin in Sri Lanka

<antha Herath

Mosaic Systems

&high Q The sixth largest River.
Catchments area - 2620 km2
90%- Intermediate Zone,10%-
Wet Zone.

Q Construction started in 2007
and expected to complete in
2014.

JIOBNNEB uilding Resilience to Climate Change: Asian

Q Analysis of the system shows;

Q Traditional systems cannot meet the
irrigation demand of the total paddy areas
(old and new)

O New reservoir can manage all demands for
normal years, but fails in dry year (Once in
5 years)

O New reservoir and traditional reservoirs can
improve, but cannot meet the demands if water
allocation is done independently.

O Detailed analysis of inflows to each reservoir
was carried out and full system modeled in
detail.

UNU-IAS

September 23, 2015 30/ 33



Climate Projections measures Ifugao

& New Reservoir Dry Year Tanks Only Normal Year

=
Q
=]

0
o

Discharge / (m3/s)
2 o
o ©

Demand Coverage %

AL AR AL, AR LR AL L R
0
1 11 21 31 41 91 101 111 121 131
Traditional Tank No.

Joint management prioritizing to meet September dry year demand

B L ———ey - ’ "‘

U Joint management to prioritize dry

Workshop on

year September year demands to be =W 2 rategy to Enhance Resilience to
} { s Utilzing Traditional Big

taken by traditional tanks can meet
the total water needs.

O Joint management options were
studied and methodology and
guidelines prepared.

O MOU was signed with the Director
General of the Irrigation Department

signed for use of research outcomes.
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Climate Projections measures Ifugao

Building Resilience for Sustainability

m Planned adaptation requires future impacts at local scale

m There is a large uncertainty in future development paths and
uncertainty in climate projections at local scale.

m Planning specific measures as well as Investment under uncertain
future is extremely difficult, especially for developing countries.

m Risk assessment helps in making decisions to minimise
anticipated negative impacts and maximise benefits

m Building redundancy, diversity, resistance and recovery
mechanisms considering multi-stakeholder involvement is a
pragmatic approach to reduce adverse impacts of global change.

UNU-IAS
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Thank You!
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