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What's Global Climate Chang@
about...

Number of disasters per year
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Al diszsters
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drought, earthiquake,
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infestation, slides,
wolCanic eruption, wWave
and surge, wild fires,

250 - | wind storm.
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Source: CRED Annual Disaster Statistical Reviea 2006, 2007 .
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What can we contribute?

e Land surface

— Vegetation dynamics
 Forest fires, agriculture, reforestation...

— Continental hydrology
« Sediment, chemistry transport to oceans

« Atmosphere
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Brazilian Model

of the Global Climate System
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Biosphere

e Land Surface

Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in/on the Land Surface:
Orography, Land Use, Vegetation, Ecosystems
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CPTEC.2.0 mpi, T213L64
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INPE’s Climate Forecast
Coupled Suite Goal

Data Assimilation 1+ Coupled Forecast
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INPE's CGCM
FMS implementation

[ Coupler Init )
—{__ Coupledloop ]
—
[ FluxOceantolce | [ [DIStoBoundarylayermy] ([ SST-2-Atmos |
| Update Ice Model up | | _Update Atmos Model |<| Atmos-2-Ice |
—( Atmosloop | [ Flux down from Atmos | || Avg psurf |
/) < [ Update Land Model |
H- RS [ Undateice Model |
O
<)
8 [ Update Land Model | [ Fluxup to Atmos |
= [Update Atmos Model up
3 | Fluxlandtolce |
p)

Update Ice Model down

Flux Ice to Ocean

Update Ocean Model
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Coupler End
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INPE's CGCM
FMS implementation

Coupler Init |

| FluxOceantolce |
| Update Ice Model up |

a | Update Atmos Model |

.. | »[__AtmostoopEnd ]

| Update Ice Model down |

| Flux Ice to Land |

Update Land Model |

Update Ocean Model




Component models...

 Atmos GCM.:
— CPTEC.2.0 mpi/open_mp,
— Semi-Lagrangian,
— Resolution T62L64; T126L64; T213L64
* Increased PBL and Stratosphere vertical resolution

— RAS/Grell deep cumulus convection
» Improved stratus parameterization scheme

— atmospheric chemistry & aerosols
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Component models...

« OGCM:
— MOM4,
— Global, 1/4 x 1/4 deep tropics,
— L50, 10m spacing upper 250 m,
— Philander and Pakanowski vertical mixing
— free surface,
— fresh water flux,
— river inflow;
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INPE developments on the atmospheric chemistry

@ modeling

Coupled Chemistry-Aerosol-Tracer Transport model to the Brazilian
developments on the RAMS
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Model top CATT-BRAMS 3D Eulerian model grid box
20-30 km

convective transport
by deep cumulus

convective transport
by shallow cumulus

], -i}'-:x‘ ‘
d o
@O @ ﬂ ldepo?llflon

-

g o ic the PEL

pgs - in the £) ) (nf)
sourc -~

plume rise

o
g
g
=
w
3
e
]
°
2
g
A%
=



INPE-HadGEM2.ppt

@ INPE developments on the surface modeling 2y

ATMOSPHERE IBIS Structure

(prescribed atmospheric datasets)
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20091210C_pnobre_INLAND.ppt
INPE_INLAND.ppt
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 Aplications over:
— Amazonia
— Pantanal
— Araguaia

 Implications:
— Flux exchanges
between sfc and atmos

Costa et al., in press
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INPE_HAND.pptx
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Processes Resolved:
River inflow effects on salinity
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Ocean biogeochemistry
« MOM4p1l: OCMIP-2 (diagnostic) + 3
functional groups prognostic

« Challenges:

« Dynamic Green Ocean Models (Le Quére &
al. 2005): 10 functiona groups

« Emergent Biogeography (Follows & al. 2007):
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lce Cover Simulation
INPE COUPLED O-A GCM

lce Thickness (m) — MOM4p0,/SX6
26—JUN—-2007 (ZMo A—0 coupled)
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OGCM Grid Y
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INPE-CPTEC CGCM V.2.0
T213 L64, Kuo, 4 x daily coupling
30 days avrg spinup SST

MOM_4 SST (jun2006)
4 times/day coupling
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INPE-CPTEC CGCM V.2.0
T213 L64, Kuo, 4 x daily coupling
30 days avrg spinup Precip
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Catarina Tropical Storm Hits Brazil
26 March 2004
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72 hours CATARINA FCST
CGCM-AGCM (T62L28) SLP

ci: 12Z24MAR2004 FCST: 12227MAR2004

EQ =

.-%
g
;g
O
g
=



:
a
3
o
3
=}
s

Amazon Deforestation Experimen’r:@{’
Increased El Nifo Conditions

TEMPERATURE
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Statistically significant departures are shaded



In danger lies opportunity




