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Office for Coordination of Climate Change Observation
(OCCCO)
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Supporting and coordinating earth observation *4?-"‘ s '.
- towards a better understanding of the collective picture of climate change 1

Office for Coodination of Climate Change Observation(OCCCO)'s activites include (1) lnvesnganng |
the need for climate change observations, (2) enhancing the accessibility of observation data, and
coordinating the use of observational platforms in collaboration with the Scientific Working Group, ™
(3) conventing meetings, and (4) managing public relations activities. T
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The Office for Coordination of Climate Change Observation (OCCCO), located in the Center for Global Environmental
Research (CGER) of the National Institute for Environmental Studies (NIES), supports the activities of JACCO.

The objective of the Japanese Alliance for Climate Change Observation (JACCO) is to develop a comprehensive and
integrated climate change observation system that takes user needs into consideration. In order to achieve this
objective, JACCO will (1) identify requirements for climate observations based on the need for monitoring and prediction
of climate change, (2) coordinate the observation plans of each organization so that the whole observation system
meets the requirements in the most efficient and effective manner, and (3) issue annual implementation plans for climate
change observation by the relevant organizations. Through comprehensive climate change observation with a sustainable
observational system, collection of comprehensive observational data, and improved access to the data, it will become

possible to capture and predict the direct and indirect effects of climate change on a more timely basis.
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IPCC AR4 :Climate Change 2007 The Physical Science Basis
Understanding and Attributing Climate Change

FAR, 1990

. The size of this warming is broadly consistent with predictions of climate
models, but it is also of the same magnitude as natural climate variability.
Thus the observed increases could be largely due to this natural variability;
alternatively this variability and other human factors could have offset a still
larger human-induced greenhouse warming. The unequivocal detection of
the enhanced greenhouse effect from observations is not likely for a decade
or more.

SAR, 1995

The balance of evidence suggests a discernible human influence on global
climate.

TAR, 2001

... most of the observed warming over the last 50 years is likely to have
been due to the increase in greenhouse gas concentrations.

AR4., 2007

Most of the observed increase in globally averaged Temperatures since the
mid-20th century is very likely due to the observed increase in
anthropogenic greenhouse gas concentrations.



Direct Observations of Recent Climate Change

At continental, regional, and ocean basin scales,
numerous long-term changes in climate have
been observed. These include:

— Changes in Arctic temperatures and ice,

— Widespread changes in precipitation amounts,
ocean salinity, wind patterns

— and aspects of extreme weather including
droughts, heavy precipitation, heat waves and
the intensity of tropical cyclones
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Land precipitation is changing significantly over broad areas

. Central North America (3'15 mm)

{ Eastern North America (1163 mm)

i Northern Europe (748 mm)

Western North America (606 mm)
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Smoothed annual anomalies for precipitation (%) over land from
1900 to 2005; other regions are dominated by variability.




Table SPM-1. Recent trends, assessment of human influence on the trend, and
projections for extreme weather events for which there is an observed late
20th century trend.

Likelihood that trend Likelihood of future

Phenomenon® and direction occurred in late 20th Like'liho_od of a human tr(::-nd_s based on
T century (typically post contribution tobobserved projections for 21st
1960) trend century usin_g SRES
scenarios
Warmer and fewer cold days
and nights over most land Very likely © Likely Virtually certain®

areas

Warmer and more frequent
hot days and nights over Very likely Likely (nights) ® Virtually certain©
most land areas

Warm spells / heat waves.
Frequency increases over Likely More likely than not ! Very likely
most land areas

Heavy precipitation events.

Frequency (or proportion of . , f .
total rainfall from heavy falls) Likely More likely than not Very likely
increases over most areas

Area affected by droughts Likely in many regions . .
BT since 1970s More likely than not Likely
Intense tropical cyclone Likely in some regions arele e e Likel
activity increases since 1970 y y

Increased incidence of _
extreme high sea level Likely More likely than not"" Likely'
(excludes tsunamis) °

lotes:



North Atlantic hurricanes have increased with SSTs
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Warm nights are increasing; cold nights decreasing

Cold nights
--------------------------------------- 0.15
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Frequency of occurrence of cold or warm temperatures for 202
global stations for 3 time periods:
1901 to 1950 (black), 1951 to 1978 (blue) and 1979 to 2003 (red).



Heat waves are increasing: an example
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Snow cover and Arctic sea ice are decreasing

March and April NH snow covered area
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Glaciers and frozen ground are receding
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IPCC WG2 Topics

Emerging Impacts of Global Warming in the
World (Detection of impacts)

Compilation of Impacts Data and Knowledge for
Stablilization and Major Vulnerabllity Issues

Extreme Events and Global Warming (Europe
Heatwave, Hurricane Katrina)

Large Scale Extreme Events

Acidification of Ocean

Adaptation and Mitigation

Global Warming and Sustainable Development




Figure SPM-1. Locations of observed changes in physical systems (cryosphere, hydrology, and coastal processes)
and biological systems (terrestrial, marine, and freshwater biological systems), for studies ending in 1990 or later with
at least 20 years of data, shown together with surface temperature changes for 1970-2004.
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*Marine and Freshwater includes observed changes at sites and large areas in oceans, small islands, and continents.
**Dots in Europe represent 1 to 7500 observations.
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COASTS FOOD

Risk ~45% (boreal)™*  =20% (Amazon)'™*

~80% (boreal)'”** forests subject 1o major changes

Crop yield potential

starts o dec. at low lats""™

Crop yield potental =
starts 1o inc. at mid/high lats™

-10 to +30m more -
people at risk of hunger '

Inc. damage from floods and storms ™"

-10 10 +10m mors —
people at risk of hunger’'*

0-3m more pacply ="
at risk of flooding™*

Changed dstribution of

Adaptive capacity dad
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-30 10 =120m more ;
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Table SPM-1. Examples of global
Impacts projected for varying
changes in global average
surface temperature. All entries

are recorded in the full
Assessment.

1 2 3

Temp increase °C > 1990
4 [

Ins. burden from malnutrition, diarrhosal, cardio-respiratary and infectious diseases’ *
some infactious disaase

wvacions & allergenic pollen Inc. morbidity and morakty from heat waves, floods and droughts™=*

species "

HEALTH

Substantial burden on
health sevvices™

AUSINZ ASIA AFRICA

EUROPE

POLAR  NORTH LATIN

SMALL

ISLANDS REGIONS AMERICA AMERICA

75-250m people with ————  350-600m peopie with
increased waler scarcity' increased waler scarcity's

0.1-1.2tn people with =% 0.2.1.0bn peopie wih
increased water scarcity’™ increased water scarcity™

—_—
0-2m more pecple ol 0-Tm mane people at
risk of coastal Rooding annually'

Annual bleaching of 3000 1o 5000 mare hoat related
Great Barer Reaf* deatns pa

Dec. waler security in ———# 10-25% dec. Murray-Daring Basin —————— l&ﬁ;‘;:loc Murray-Darling Basin
Thves flow™™

S&E AUS and E NZ™" river

5-15% inc. water availabikty in N. Europe™*  ————————————————
0-25% dec. water avaiabddty in S, Europe'™ —

10-20% incroa:
5:35% decrease

— 10-25% inc.'"* "
—# .10 10 +20% change in yiald""*

210% inc. whent yield in 10-30% inc. "'

3-4% inc. wheat yeld in 5" -

Pobential extinction of ~25% Central

Inter-tropicai glaciers
- Brazilian savanna tree species *

disappear'™

10-80m peocple with
increased water scarcity'™

80-180m pecple with
increased water scarmry dad
5-20% inc, forest growin' ™ ~5% inc. ozone.retated deaths™
10-20% inc. crop growth "

Dec. space heating nesds”'**
Inc. space cooling needs’

10-15% inc. in depth of — % 15.25% inc. ™"
seasonal thaw of Arctic

—_— sk

permatost 20-35% reduction of Arctic
permatiost area’ "
Alien spacies colonize Agricultural losses

micihigh kat istands™* up to 5% in high berrain
slands, and up to 20%

in low berrain istands” *

rsk of coastal floodng annually’

1-in-50 year flood of Buller River,
Westport, NZ inc. by 40%

-15 1o «30% change'***

Coastal inundation and damage 10 infrastrecture due 1o sea level rise™

Potential extinction of ~45%
Amazonian tree species’

3.8 times inc. heat wave days
in some cites™

10-50% Arctic tundra replaced by forest and
15-25% polar desert replaced by tundra®™

20-35% dec. Archc sea ice™

Local retreal of ice in Greenland and WAIS ™=+

SINGULAR
EVENTS

LOng term commitment to Several M —— Long term commiment to SLIR implying
SLR due to ice sheet loss’'*

T T T T T

1 2 3 4 5 6
reconfiguration of coastlines world wide Temp increase °C > 1861-1890
and inundation of low-lying areas’™* Sea Level Rise 6cm-9cm 15cm - 24 cm 29 ¢cm -45cm

Changes in manne and larestrial —* Further weakening of MOC, possitily
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Forest production in North Asia is likely to benefit from
carbon fertilization. But the combined effects of climate
change, extreme weather events and human activities are
likely to increase the forest fire frequency. [10.4.4.1]

Cereal yields could decrease
up to 30% by 2050 even in
South Asia. In West Asia,
climate change is likely to
cause severe water stress in
21st century. [10.4.1.1]

The gross per capita water
availability in India will decline
from ~1820 m3fyr in 2001 to
as low as ~1140m3/yr in 2050
[10.4.2.3]

The Lena delta located has been retreating at
an annual rate of 3.6-4.5 meters due to
thermo-erosion processes will likely to be
influenced by projected rise in temperature.

Net primary productivity of grassland in colder regions of Asia is projected to
decline and shift northward due to climate change. The limited herbaceous
production, heat stress from higher temperature and poor water intake due to
declining rainfall could lead to reduced milk yields and increased incidence of

Increase in coastal water
temperatures would exacerbate the
abundance and / or toxicity of
cholera in South Asia. [10.4.5]

[10.6.1] diseases in animals. [10.4.1.3]

In East Asia, for 1°C rise in surface air temperature
expected by 2020s, water demand for agricultural
irrigation would increase by 6% to 10% or more.

Rice yield is projected to decrease up to 40% in
irrigated lowland area of central and southern

o \I Japan under doubled CO: atmosphere. [10.4.1.1]

The projected relative sea level rise, including that due to thermal
expansion, tectonic movement, ground subsidence and the trends of
riging river water level are 70-80, 50-70 and 40-60 cm in the Huanghe,
Changjiang and in the Zhujiang Deltas respectively by the year 2050.
[10.4.3.1]

Increases in endemic morbidity and mortality
due to diarrhoeal disease primarily associated
with floods and droughts are expected in East,

Tibetan Plateau glaciers of < 4 km in length are projected to
disappear with 3°C temperature rise and no change in
precipitation. If current warming rates are maintained, glaciers
located over Tibetan Plateau are likely to shrink at very rapid
rates from 500,000 km? in 1995 to 100,000 km2 by the 2030s.
[10.4.4.3,10.6.2)

South and Southeast Asia. [10.2.4.6]

Around 30% of Asia's coral reefs
are likely to be lost in the next 30
years due to multiple stresses
and climate change. [10.4.3.2]

1 m rise in sea level, 2,500 km? of mangroves in Asia are likely to be lost;
Bangladesh would be worst affected by the sea level rise in terms of loss of
land. Approximately 1,000 km? of cultivated land and sea product culturing
areais likely to become salt marsh, and 5,000 km? of RedRiver delta, and
15,000 - 20,000 km? of Mekong River delta are projected to be flooded.
[10.4.3.2)

Figure 10.4: Hotspots of key future climate impacts and vulnerabilities in Asia.

IPCC WG2 AR4 Asian Chapter
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Table 10.11: Vulnerability of key sectors to the impacts of climate change by sub-regions in Asia

Food and Water Coastal Human Land
Sub-regions . Biodiversity Settlements i
Fibre Resource Ecosystem Health Degradation
North Asia +1/H -2 /M +1/M -1 /M -1/ M -1/ M -1/ M
Central Asia and
-2/H -1 /M -2/ VH -1/L -2 /M -1/ M -2/H
West Asia
) +1/L Not No No
Tibetan Plateau -2 /M -1/ M ) . . . . -1 /L
applicable information  information
East Asia -2/VH -2/H -2/H -2/H -1/H -1/H -2/H
South Asia 2/H 2/H 2/H -2/H 2/M -1/M 2/H
Southeast Asia -2/H -2/H -1/H 2/H -2/H -1/M -2/H
Vulnerability: -2 — Highly Vulnerable Level of Confidence: VH - Very High
-1 - Moderately Vulnerable H - High
0— Slightly or Not Vulnerable M - Medium
+1 — Moderately Resilient L - Low
+2 — Most Resilient VL - Very Low

IPCC WG2 AR4 Asian Chapter
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Call for immediate action to stabilize the climate
~An urgent appeal from scientists to citizens~

February 2, 2007

Motoyuki Suzuki  Chairman, Central Environment Council

Akimasa Sumi Professor,
Transdisciplinary Initiative for Global Sustainability,
Integrated Research System for Sustainable Science,
The University of Tokyo,
(IPCC Working Group I Chapter 8 Lead Author)

Hideo Harasawa Division Director,
Social and Environmental Systems Division,
National Institute for Environmental Studies
(TPCC Working Group IT Chapter 10 Coordinating Lead Author)

Hiroki Kondo  Senior researcher,
Frontier Research Center for Global Change,
Japan Agency for Marine-Earth Science and Technology

Kazuhiko Takeuchi Professor,
Graduate School of Agricultural and Life Sciences,
The University of Tokyo

Kiyoshi Takahashi Senior researcher,
Climate Risk Assessment Research Section,
Center for Global Environmental Research,
National Institute for Environmental Studies
(IPCC Working Group Il Chapter 17 Lead Author)

Masataka Watanabe Professor,
Department of Environmental Information, Keio University

Nobuo Mimura Professor/Director,
Institute for Global Change Adaptation Science, Ibaraki University
(IPCC Working Group Il Chapter 16 Coordinating Lead Author)

Ryoichi Yamamoto Professor,
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Development and Application of AIM/Impacts

* AIM/Impact — Global Model

Advanced Model: Water Resources, Health, Food
(Land Use Model?)

* AIM/Impact [Country]

AIM/Impact—Korea, China, India

- AIM/Impact [Policy]

Stabilization, Temp., Emission Pathway, Overshoot
Beyond Kyoto Strategy

- Adaptation Strategy

* Climate Risk Management

*Model Application:

-Sustainable Society: Vision and Scenario
-Integration of Impacts model to Climate Model
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