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Abstract

This article outlines the latest scientific knowledge on global warming/climate change, espe-
cially in the meteorological and climatological fields, presented in the fourth assessment report
(AR4) from Intergovernmental Panel on Climate Change (IPCC) in 2007, and provides a com-
parison with the third assessment report (TAR). In the review of WG1 report, we summarize
“Observed recent climate change” and “Future climate projection,” referring to major events
and climate variables. In the review of WG2, we summarize the results on the main potential
impacts of global warming projected on the natural environment and ecosystems in the future.
Finally, a review of downscaling studies is presented, which are very important as they provide a
bridge between regional scale climate change information presented in WG1 and WG2.

Since TAR, progress in understanding how climate is changing in space and in time has
been gained through improvements and extensions of numerous datasets and data analyses,
broader geographic coverage, better understanding of uncertainties, and a wider variety of mea-
surements. Understanding of anthropogenic warming and cooling influences on climate has also
improved. AR4 concludes with very high confidence (higher than TAR) that: i) climate warming
is unequivocal and ii) the global average net effect of human activities since 1750 has been one
of warming. In studies on the impacts of global warming, understanding of global warming risk
is evaluated more quantitatively based on greatly increased studies of observed trends in the
physical and biological environment and their relationships with regional climate change, as
well as improved future climate projections on a regional scale.
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# 1 21 R ROEEKFH LA PN (IPCC (2007a) X D 5IH).

Table 1 Projected global average surface warming at the end of the 21% century

(from IPCC (2007a)).
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Fig. 1 Observed changes in (a) global average surface temperature, (b) global average
sea level. All changes are relative to corresponding averages for the period 1961-1990.
Smoothed curves represent decadal average values while circles show yearly values.
The shaded areas are uncertainty intervals estimated from a comprehensive analysis
of known uncertainties (from Summary for Policymakers, IPCC (2007a) ).
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Table 2

Tllustrative examples of global impacts projected for climate changes (and sea-level and atmospheric car-
bon dioxide where relevant) associated with different amounts of increase in global average surface tem-
perature in the 21° century. The black lines link impacts, dotted arrows indicate impacts continuing with
increasing temperature. Entries are placed so that the left-hand side of the text indicates the approximate

onset of a given impact (from Summary for Policymakers, IPCC (2007b) ).

1 2 3 4 5°C

WATER

Increased water availability in moist tropics and high latitudes mm mm mm mm e —————————
Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes = mm m= =

Hundreds of millions of people exposed to increased water STress mm mm mm mm m m———m—————— -

ECOSYSTEMS

Up to 30% of species at Significant” extinctions .
increasing risk of extinction around the globe

Increased coral bleaching === Most corals bleached === \Widespread coral mortality == == e = = ————— |

Terrestrial biosphere tends toward a net carbon source as:
~15% ~40% of ecosystems affected B

Increasing species range shifts and wildfire risk

Ecosystem changes due to weakening of the meridional — |
overturning circulation

FOOD

Complex, localised negative impacts on small holders, subsistence farmers and fishers == mm mm = ———— o

Tendencies for cereal productivity Productivity of all cereals mm mm mjp-|
to decrease in low latitudes decreases in low latitudes

Tendencies for some cereal productivity o Cereal productivity to
to increase at mid- to high latitudes decrease in some regions

COASTS

Increased damage from floods and STOrmMs == mm mm mm m— ——————— o o o = e
About 30% of
global coastal = mm mm mm = ———— |
wetlands lost?

Millions more people could exXperience o o e ——m——— »|
coastal flooding each year

HEALTH

Increasing burden from malnutrition, diarrhoeal, cardio-respiratory, and infectious diseases = mm == -

Increased morbidity and mortality from heat waves, floods, and droughts == == == == == == == == = = == == =

Changed distribution of some disease Vectors == mm mm mm mm mm mm o= —————— = — e

Substantial burden on health services = mm =i

1 2 3 4 5°C
Global mean annual temperature change relative to 1980-1999 (°C)

TSignificant is defined here as more than 40%.
#Based on average rate of sea level rise of 4.2 mm/year from 2000 to 2080.
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