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Is the Climate Changing?

Warmlng Of the CI I mate (a) Global average temperature

system is unequivocal.
IPCC/AR4 (2007)
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Is the climate changing?

Observed globally averaged combined land and ocean

Warm I ng Of the CI I mate (@) . surace emperature anomaly 850-2012 ’

system is unequivocal.
IPCC/ARS5 (2013)

Decadal average

Anomaly (°C) relative to 1961-1990
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Temperature anomaly (°C)

Temperature anomaly (°C

What does change the climate?

Nafth America
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Global Ocean
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Year

models using only natural forcings

models using both natural and anthropogenic forcings

1900

1950 2000
Year

I chservations

Most of the
observed increase
In global average
temperatures since
the mid-20th
century is very likely
due to the observed
Increase in
anthropogenic
greenhouse gas
concentrations.
(IPCC/AR4, 2007)




&
N
.4
=]
T
O
XI
O

What does change the climate?

o North America

North Pacific
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It is extremely
likely that more

| than half of the

observed increase
In global average
surface
temperature from
1951 to 2010 was
caused by the
anthropogenic
Increase in
greenhouse gas
concentrations
and other
anthropogenic
forcings together.
(IPCC/ARS5, 2014)




Change in average precipitation
IPCC/AR4 (2007)

(1986-2005 to 2081 to 2100)



Annual precipitation

Winter storm-tracks ’ Monsoon precipitation domains
| | | |

Projected changes in the global
monsoon for the future (2080-2099)
relative to the present day (1986-2005)
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GMA: global monsoon area, GMI: global monsoon intensity. GMP: global monsoon
total precipitation, Psd: standard deviation of interannual variability in seasonal
average precipitation, SDII: simple daily precipitation intensity index, R5d: seasonal

maximum 5-day precipitation total, CDD: seasonal maximum consecutive dry days,
DUR: monsoon season duration



Annual precipitation

Winter storm-tracks ’ Monsoon precipitation domains
| |

Projected changes in the Southern Asia
monsoon for the future (2080-2099)
relative to the present day (1986-2005)
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Pav: averaged precipitation, Psd: standard deviation of interannual variability in
seasonal average precipitation, SDII: simple daily precipitation intensity index, R5d:
seasonal maximum 5-day precipitation total, CDD: seasonal maximum consecutive dry
days, ONS: monsoon onset date, RET: retreat date, DUR: monsoon season duration



AN D

Phenomenon and direction
of trend

Assessment that changes occurred
(tvpically since 1950 unless
otherwise indicated)

Likelihood of further changes

Late 21st century

Heavy precipitation events.

Likely more land areas with mcreases than decreases (c)

Very likely over most of the nud-latitude land masses

Increase in the frequency, mtensity, and/or {2.6}] and over wet tropical regions
amount of heavy precipitation.
{12.4)
Likely more land areas with increases than decreases Likely over many areas
Increases in intensity and/or Low confidence on a global scale Likely (medium confidence) on a regional to global
duration of drought Likely changes m some regions (d) scale (h)
126} {12.4)
Medium confidence n some regions Medium confidence i some regions
Increases m mntense tropical Low confidence 1 long term (centenmal) changes More likely than not in the Western North Pacific
cyclone activity Virtually certain in North Atlantic since 1970 and North Atlantic (3)
{2.6}
{146}
Low confidence More likely than not in some basins
Tncreased incidence Likely (since 1970) Very likely (1)
and/or magnitude of {3.7} {137}

extreme high sea level

Likely (late 20th century)




Key regional risks from climate change and the potential for
reducing risks through adaptation and mitigation

Climate-related drivers of impacts

Level of risk & potential for adaptation

Potential for additional adaptation
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Large Uncertainty in Climate Projection

—why? —
— how to address? —

Computational Loads >> Computer Power
*Time Integration
- weather prediction: one week
- climate projection: one hundred years
*Ocean Dynamics as well as Atmospheric Dynamics
- weather prediction: initial condition of atmosphere
- climate projection: ocean & land boundary conditions

- Coarse Spatial Resolution: several 10s km
- can not express clouds physically
- can not express orographic effects



MODEL SELECTION: e o
Precipitation
(May-November)
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DIAS

Data Integration & Analysls System

Frequency Analysis (1981-2000)
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Data Integration & Analysls System

Past versus future Annual Average Discharge for each GCM for Angat

dam inflow.
GCM Annual Average Discharge
(m3/s)

Past Future
MIROC
IPSL 35.3 94.4 63.7 T 159.7
INGV 39.8 85.0 35.4 T 105.4
GFDL 1 39.6 85.4 31.3 \I/ 109.79
GFDL_0 35.0 90.3 34.2 \l' 101.66
CSIRO 28.5 67.1 30.3 T 152.80

Japan International Cooperation Agency



v+ Data Integration and Analysis System
DIAS J Y eos

a legacy for Japan's contributions to GEOSS

To create knowledge enabling us to solve the Earth
environment problems including climate change
impacts and to generate socio-economic benefits.
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Water Cycle Integrator
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Water Cycle Integrator
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Insitu-station

Corrected GCMavg

Future Corr_GCMavg

Future - Past

Maximum Probable Extreme Rainfall Spatial Distribution
by Insitu stations 10 Year Return Period (1981-2000)
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Mejerda River

It is virtually certain that

drought will become more severe.

Annual Average Rainfall

Annual Average Rainfall
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DIAS

Data Integration & Analysls System

A: Tropopause m arctic 2cne
8: Tropopause in temperate zone
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Normalized Change(%) for Oct to March Rainfall by all GCM average (2046-2065)
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N .
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Normalized change
Fut - Past/Past (%)

P High : -20.5435
|

B Low:-30.2914

Normalized Change(%) for April to Sep Rainfall by all GCM average (2046-2065)
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Normalized change
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P High : -20.5435
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W Low :-30.2914




