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Facts fiom PCC AR4

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 concentrations12. This is na advance
since the TAR's conclusion that "most of the observed warming over
the last 50 years is likely to have been due to the increase in
greenhouse gas concentrations”. Discernible human influences now
extend to other aspects of climate, including ocean warming,
continental-average temperatures, temperature extremes and wind
patterns

There is now higher confidence in projected patterns of warming and
other regional-scale features, including changes in wind patterns,
precipitation, and some aspects of extremes and of ice.

Anthropogenic warming and sea level rise would continue for centuries
due to the timescales associated with climate processes and
feedbacks, even if greenhouse gas concentrations were to be
stabilized.
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Projected Patterns of Precipitation Changes
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Limitations of climate projections from AOGCM

Coupled Atmosphere-Ocean Global Climate Models (AOGCMs) are
the modeling tools traditionally used for generating climate change
projections and scenarios.

The horizontal atmospheric resolution of present day AOGCMs is still
relatively coarse, order of 300 km, and regional climate is often
affected by forcings and circulations that occur at smaller scales. As a
result, AOGCMs cannot explicitly capture the fine scale structure that
characterizes climatic variables in many regions of the world and that is
needed for many impact assessmentstudies.

Regional Climate Models (RCMs) are useful tools for generating high
resolution climate change scenarios for use in climate impacts and
adaptation studies.



hy regional models?

he issue of the spatial resolution in scenarios must be put in the
context of other uncertainties of climate change. Studies and analyses of

climate change impact and adaptation assessments recognize that there
are a number of sources of uncertainty in such studies which contribute
to uncertainty in the final assessment.

The importance of high resolution climate scenarios for impacts and
adaptation studies remains to be thoroughly explored in Brazil and South
America.

Most Mn_:-.mmmm activities have been linked to implementation of scenarios
for the UNFCC National Communicgtions on Climate Change at the
country level. In studies so dﬂm_‘_ mainly concerning agriculture and water
resources, significant differences in the estimated impacts based on
spatial resolution are found.

So far it has been explicitly demonstrated that the necessary adaptation
measures varies with the spatial resolution. And of course, this point
could be deduced from the fact that the level of impacts varies.



ownscaling of climate change scenarios in Brazil

An initiative from Brazil has been the implementation of CREAS
(Regional Climate Change Scenarios for South America). CREAS is
being established as consequence of a GEF-Ministry of
Environment/PROBIO project lead by CPTEC in Brazil for studies on
impacts of climate change in natural ecosystems in Brazil (PROBIO).

Additional funding for CREAS comes from the GOF-UK CLIMATE
CHANGE & ENERGY PROGRAMME: Using Regional Climate Change
Scenarios for Studies on Vulnerability and Adaptation in Brazil and
South America, and the National Climate Change Program from the
Ministry of Science and Technology.

The projects aim to provide high resolution climate change scenarios in
the three most populated basins in South America for raising
awareness among government and policy makers in assessing climate
change impact, vulnerability and in designing adaptation measures.



Project strategy summary

To provide high resolution future climate change
scenarios in South America for development of
studies that should lead to raising awareness
among government and policy makers In assessing
climate change Iimpact, vulnerability and in
designing adaptation measures.
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Regional climate change projections (summer DJF): Rainfall and temperature
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Regional climate change projections (Fall MAM): Rainfall and temperature

: dnoralio e Pras, {aemidal |1 e e o LT | N Jv&. T e Anemaie 2o Tene foiesdall o [T 6 Fremicila 4= Tamin i o]
e Cenoria B (2079 -2 100) | 1 Casgeean AT (2071 - 1100 -K\_ R Cenrio: BT (3071 -TT09| Lanodio; AT (307 -2100)
T 1 i, Preiesan WAK | Ferrsg Wbl
] . 'R | W
i e
1
L] ..
" o 11
5 R
! _h\!r !
1 ]
IR i ~ [ = .#\ R
L | - |
/| | s i
I f : B
HadRM3P. i _ |— |
s W = 1B w T i ThE i T e LY,
A TR i
=% S Ry, [ T T ——
—— NI T ] i xS — i 1
- 4

R T B N
ianarie b [0 -6

B Anomiska de Tamg (e 74
% Conakes B2 (207" ~20041

Anamatin ds Tamz (20
£ Ferians: Wil o ! | .Ml.w_ Periade Wik

B3, cenarmc kI (2971-208E)
(i Pariota: Wi

b LT . e
> LT ik ¥ g . F Fea
= i F / Lo / iE" .
) %, i B | o 4 3 R : _..M._..._..._.
y & : F3 e : — i A ol S e ¥

- . hramaba g Tews wdl | Aramnzha & Tema. (o]
w Aramcia g Pree, (mmfac] |0 Aramalia de Frec [minS Canaive; BT {200 01- 3270 Cemceis: AT(IOT - 2080}
Carccior AT (374 M08 Canare: AT (207 < 3080] Plarieso: Nk [ Berigser VAM
LE I -
-] ®
= |
|
1
i R —— S ———. [} -
LR RN 1 » Fou A @ M W ek aPE bl ey - "
! th nk :
| P e o = = . .|.1H.1|..| e Iﬁ;.W [ T —
e e T s




o Al i m.qr.-........m.._.l..:..-.h.l...:...(.....!nn.. lamp [romgda T
d bR S e TR T T TN
b =] 1 ) LEras ! .
i | Sl Pleriada L w
t ' 3 (18
|
L | .
i
I I
]
@ [ ! | i | [
{ . il b
M, s v i =
. ] @.ﬁ ' f 3
«Had P . b L :
W e Y F T T 1) ' Five r 0 T ¥ v
e —mmg T PR
= L R —— * T "
— -

Aevrmalio g Temp. (o]
Cobariz A3 (7A71=2088)

Anamuin . ge Tama )
..\M..;,._.._.. O [T 20

U S Perioan s

oy

o PR W

.

iy 7 TR BCT P, tem
¥ % I G @ _E% 5
; g g

e ¥ b = Ananoks de Temsp, (ol
unrmm..,_n.._ " .wu Corgrin; AT (2CGT1-7333)
J sy Feriedsr 24k
|
4Eom e
| P e
| T P | T
= " e s a P - i N .
ik ey, [T I — | T —




) Regional climate change projections (spring SON): Rainfall and temperature
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TABELA 3 |[ndices eslalislcos mensas da precipilacido calculados nos
subdominus delimdoes na Fig 6. Sio mousliados o vies, o desvio padiao (dp),
O 21V da 1aiz quadialica medid (RMSE) e v coeficienle de conelacao (CC)
em relacan aos dados climatoldgicos do CRLUI

HadRM3P RegCM3 ETAICPTEC
Amazonia
Bids 1.0 =¥, 30 33
dp 1.82 1.40 0.78
Ririse | 75 2.04 3.2
COR Q77 091 O a7
Nordeste
Bias 2.5 067 =1.718
dp | 98 2.20 0.67
Rinse 1 50 1.00 .82
COR 0.92 0.91 0.49
Sul .
Bias 0.4 -0.60 = 4|
Dp 1.85 1OV V2T
Emse 1.5 .08 1:34
COR 0.985 0.79 0. 66
FPantanal
Bias 0.0 062 -'1.38
Dp 1. 85 U4 1.6
Rmsoe 1.8 1.0 1. 449
IR 0 06 0.7d 0 O7
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America, for the 2071-2100 period in relation to 1961-90. (Baettig et al. 2007).

Regions more vulnerable to
Climate Change

The CCl indicates that climate will change
most strongly relative to today’s natural
variability in the

tropics. The high CCl-values in the tropics
are caused by precipitation changes but
also seasonal temperature events.
Concerning strong temperature changes, it
has to

be noted that in the tropics the hot

-temperature indicator responds more

strongly to absolute changes in mean than
elsewhere, because natural temperature
variability is much smaller in the tropics
than in higher latitudes.

According to the CCI, climate is expected
to change more strongly relative to today’s
natural variability in these more vulnerable
countries than in many countries with a
high HDI and thus lower vulnerability.



immary of future climate
Century and possible impacts in Brazil

AMAZON REGION

A2: 4-8 C warmer, 15-20% less rainfall

B2: 3-5 C warmer, 5-15 % less rainfall

Possible impacts: High frequency of dry spells in eastern Amazonia
and intense rainfall events in western Amazonia, losses in natural
ecosystems, rain forest and biodiversity. Low river levels affecting
transportation and commerce. Possible impacts on moisture transport
and rainfall in Southeastern South America. Impacts on hydroelectric
generation. More favorable conditions for spread of forest fires.
Impacts on health and commerce due to smoke.

WEST CENTRAL BRAZIL

A2: 3-6 C warmer,

B2: 2-4 C warmer, .

Possible impacts: High frequency of intense rainial!
events and dry spells. High evaporation rates and
lower soil moisture can affect agriculture (coffee)
and hydroelectric generation. Soil erosion due to
high temperatures and intense dry spells can affect
agriculture and natural ecosystems Pantanal and
cerrado.

SOUTHEASTERN BRAZIL

AZ: 3-6 C warmer,

B2: 2-3 C warmer,

Possible impacts: High frequency of intense rainfall
events. High evaporation rates and lower soil
moisture can affect agriculture (coffee) and
hydroelectric generation. High temperatures and

CEPAGRI

intense rainfall can affect human health. Possible

Sources: INPE, MMA-
PROBIO, EMBRAPA,

hange scenarios for the end of the XXl

NORTHEAST BRAZIL

A2: 2-4 C warmer, 15-20% less rainfall

B2: 1-3 C warmer, 10-15 % less rainfall
Possible impacts: High frequency of dry spells
and evaporation rates and low soil moisture
levels affecting levels of channels and
reservoirs. Losses in natural ecosystems
caatinga.Tendency towards aridization and
desertification in the semiarid region. Water
scarsity. Waves of climate refugees migrating
towards large cities agravating social
problems. Impacts on human health

SOUTHERN BRAZIL

A2: 2-4 C warmer, 5-10% more
rainfall

B2: 1-3 C warmer, 0-5 % more
rainfall

Possible impacts: High
frequency of intense rainfall
events, increase in warm nights
frequency (reduction of cold
nights). Intense rainfall and
high evaporation due to dry
spells can affect agriculture
(weath and soybean). Losses in
natural ecosystems. High
temperatures and intense
rainfall can affect human health
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