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Seminario Modelado Climatico.
Situacién actual en Japén y en el MERCOSUR.

Buenos Aires, 31 de octubre de 2007

Unidad de Cambio Climatico

URUGUAY

Uruguay-Marco institucional

Ratificacion de la CMNUCC: 1994

Creacion de la Unidad de Cambio Climatico en el ambito de la
Direccién Nacional de Medio Ambiente del MVOTMA: 1994

Ratificacion del Protocolo de Kioto: 2000

Designacion del MVOTMA como Autoridad Nacional Competente
en Cambio Climatico: Ley General Proteccion del Ambiente (2000)
Asignacion de funciones ejecutivas de la AND a la Unidad de
Cambio Climatico: 2001

Comunicaciones Nacionales a la CMNUCC:
Inicial (1997),

Segunda (2004),

Tercera (en elaboracion desde 2006)




Escenarios climaticos - Uruguay

En coordinacion con Facultad de Ciencias (UDELAR} se hicieron
estudios de Escenarios Climaticos para los préximos 50 afios:

Regionales para Uruguay y areas adyacentes
—~ 4 Modelos Climaticos Globales (HADCM3, ECHAMA,
CSIRO y GFDL)

— escenarios socioecondmicos mundiales de emision
SRES A2 y B2, y horizontes temporales 2020 y 2050.

Nacionales para Uruguay

— downscaling dinamico con el modelo PRECIS (Hadley
Centre) forzado con el HADCM3 y SRES-A2 y B2

Escenarios Climaticos - Uruguay

Estos escenarios climaticos de alta resolucion
espacial estan siendo utilizados para los
estudios de vulnerabilidad y adaptacion al

cambio climatico en Uruguay en el marco de
la 32 Comunicacién Nacional a la CMNUCC




Iniciativas actuales de adaptacién al cambio
climatico en Uruguay

Adaptacién al Cambio Climatico en el Sector Agricultura:

Actividad realizada con INIA y Facultad de Ciencias para
estudio del Impacto del Cambio Climatico en pasturas
naturales y arroz (utilizacion de modelos especificos para
pasturas y para arroz). La Facultad de Ciencias desarrolla los
escenarios climaticos, utilizando el modelo PRECIS.

Adaptacion al Cambio Climatico en el Sector de Recursos
Costeros:

Se envio al GEF para su aprobacion un proyecto de
adaptacion al cambio climético en la zona costera de Uruguay,
con implementacion de medidas piloto de adaptacion.

Muchas Gracias

Ing. Quim. Magdalena Preve
Unidad de Cambic Climético
Direccion Nacional de Medio Ambiente

mpreve@cambioclimatico.gub.uy

www.cambioclimatico.gub.uy




Modelado climatico, situacidon actual en
Japény en el MERCOSUR

Buenos Aires
31 de octubre de 2007

A Unidacd de Cambio Climatico
Direccion Nacional de Medio Ambiente
Eﬂ Ministerio de Vivienda, Ordenamiento Territorial
=l

y Medio Ambiente

Facultad de Ciencias, UdelaR
URUGUAY

Estadisticas nacionales

Climatica

— Precipitacion anual (desde 1883)

-~ Temperatura media anual (desde 1883)

~ Presion atmosférica (desde 1801)
Hidrologica

—~ Caudal Rio Uruguay (desde 1921)
Nivel del mar (desde 1901)

Limitaciones

— recursos insuficientes para la modernizacion del

instrumental meteoroldgico y oceanografico de las
estaciones

- escaso control de calidad de los datos recolectados




Uruguay-Evidencias de Cambio climatico

- TEMPERATURA: Tendencia creciente en el Gltimo siglo de
aproximadamente 0.8 °C, esto es 0.05 °C mas alto que la
media mundial.

« NIVEL DEL MAR: Aumento en la zona costera para el siglo
XX hasta el afio 2003 es de 11 cm, ubicandose 6 cm por
debajo de la media mundial.

* PRECIPITACIONES: Crecimiento durante el siglo XX fue >
20% (de <1000 a >1200 mnmv/ario)

Fuente: UCC, 20056 (estudio realizado por Facultad de Ciencias)

Temperaturas medias en Montevideo 1883 - 2005

TEMPERATURA MEDIA ANUAL (°C)
MONTEVIDEQ 1883-2005
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Tendencias en el nivel del mar

Montevideo 1971 - 2003
Nagy et al. {2005) incluido en AR-4 WG Hi, IPCC 2007
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Escenarios socio-econémicos

SRES Scenarios




Modelos Climaticos Globales

Modelo Institucion Periodo analizado

HadCii3 Hadley Centre for Climate 4991-2050
Prediction and Research (U.K.}

CSIRO-mk2 | Australia's Commonwealth 1991-2050
Scientific and Industrial
Research
Organization (Australia)

ECHAM4/ | Max Planck institute fur 1991-2050

OPYC3 Meteorologie (Alemania)

GFDI.-R30 | Geophysical Fluid Dynamics 1991.2050
Laboratory (U.S.A))

ESCENARIOS REGIONALES DE TEMPERATURA

(Ensamble de 4 Modelos Climéaticos Globales)
Escenario SRES A2

CAMEIO EN LA TEMPERATURA MEDIA AKUAL {* ¢
PARA LA DECADA DE 2020
BEGUHN EL ESCEXARIO SRES A2

Irécada 2020 Excenario SRES-A2
Fuente: UCC (MY QTMA} — Fac. Ciencias (UROU) - 2065,

CAMBIO EH LA TEMPERATURA MEDIA ARUAL [ C)
PARA LA DECADA DE 2060
SEGUH EL ESCENARIO SRES AZ
S O . 5

i
& L & s s 4t .8 & g

Década 2658 - Escenario SRES - A2
Fuente: UCC (MVOTMA) — Fac, Giencins {LRQUY- 2005,




ESCENARIOS REGIONALES DE TEMPERATURA

(Ensamble de 4 Modelos Climaticos Globales}
Escenario SRES A2

CAMEIO EN LA TEMPERATURA MEDIA ANUAL " C) CAMBIO EX LA TEMPERATURA MEDIA ARUAL {* C)
PARA LA DEGADA GE 2024 PARA LA DECADA DE 2050

SEGUN EL ESCENAR!O BRES A2 SEGUN EL ESCENARIO SRES A2

Dieada 2020 Escenario SRES-A2 Década 2056 « Escenario SRES - AZ
Fuente: UCC (MVGTMA) — Fac. Ciencins (URQU) - 2005, Frente: UCC (MVOTMA} - Fac. Ciencias (UROU}- 2005.

ESCENARIOS REGIONALES DE PRECIPITACION

(Ensemble de 4 Modelos Climaticos Globales)
Escenario SRES A2

CAMBIO EN LA PRECIPITAGION ARUAL {%) CAMBIO EX LA PRECIPITACION ANUAL [A)
PARA LA DECADA DE 2020 PARA LA DECADA DE 2050

SEGUN EL ESCEMARIO BRES A2 SEGUN EL E3CERARIO 9RES A2

Décarda 2020 Escenario SRES-A2 Décmda 2056 - Escenario SRES - A2
Fuente: UCC (MVGTMA) ~ Fae.Ciencias (UROU} - 2005 Fuente: UCC {(MYOTMA) - Fac.Ciencias (UROU}- 2005,




Muchas Gracias

Dr. Gustavo J. Nagy

Programa de Ciencias del Mar y de la Atmésfera
Facultad de Ciencias
Universidad de la Reptblica (UdelaR)

gunab@glaucus.fcien.edu.uy
arpadb6@yahoo.com.ar
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IPCC/SRES and stabilization scenarios

{a} CO, emissions

{b} CO, concentrations
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AR4 Projectiofis-of extreme events and related

regional climafgin the 21t century

Warming is expected to be greatest over fand nnd
northern Eatitudes, and least over the Southern (ree:
the North Atlantic Ocean.

Ircreases in the amount of precipitation are very likely in
latitudes, while decreases are fikely in most subtropical Inrd
regions (hy s much asobowt 30% in the AR scanerio = 2100}, continuing obse
patterns in recent trends,

It is fikely that future tropical eyclones (typhoons and hurricanes
will become more intense, with larger peak wind speeds znd more
keavy precipitation associated with ongoing increases of tropical
sen surface temperatures,

Kyo-gei Projec stainable Co-existence Project on Human,

Nature and the Earth) <MEXT* funds> latinched in 2002

imute chi

_ ization experiment (CRIEP] et al.) based . -
upon the NCAR model) - R ‘

s Water cvole related sniil
A Data assimilation study

Theoretical peak performance

ik

. LN

1570

1375 1950 1565 1590 1995 2000 200
The Earth Sinulater (ES) with peak performince of | _
Decame available in | to until late 2004)

Super-high resolution global and regional
climate modeling (MRIVJMA* et AL**)

& Moiteling of a AGCM with a super-high horizontal
reselution of about 20 km (T1.959) and 60 vertical
levels (1.60} in the atmosphere.

- The model is an unprecedented global utmosphiere model
reselvable even the eve of « fropical eyclone for long-tern run,
- Stinudacion experiments show reasonuble results and projection

axperiments lave been ron divough a time-siice method

@ Modeling of a cloud resolvable non-hydrastatic regional

atmaspheric model with a resolution of a several kilometers in
g size.

« Yhis madel with Sk grid size Tes simulated severe rainfall
CVenty reasomahiy.,

= Aerosondes and newly developed nnmuined planes have boen
mobilized to muke measurements for validution dute.

aroht Institnte “dnpan Merearalogical Agency
o (NPT, Addvasieed Enrtlt Nelesrez iantd Techtdugy
YT il Jupatn Aerespuee Exploration Agency (JAXA)




Regional climiate change projections
are based-upon:

1. AGCM with super-high tesofut
as boundary condition, and by the
method

2. Global model with variable horizontal g

3. Regional Climate Model (RCM) nested in
CGCM (coupled atinosphere-ocean generaly
circulation model): dynamical downscaling

4. Downscaling by statistical (empirical} Meth

JMA-MRI-Unified Global Model

= Collaborative work

~ Numercal Projection Division/JMA

~ Ciimate Research Depaniment of MR!
Based on aperational IMA-GSM

e Model description
—~ Resolution: T{.959(20km} vith 60 layers
~ Time integration: Semi-Lagrangian Scheme (Yoshimura,
— SV radiation: Shibata & Uchiyama (1592}
~ LW radiation: Shibala & Aoki {1988)

- Cumulus convection: Frognostic Arakawa-Schubert (Randall
7993)

— Land hydrofogy: Sib with 4 soil-fayers and 3 show-layers

- Clouds: large-scale condensation, Curmulus, stratocumulus
- PBL: Melfor & Yamada (1974,1982) fevei-2 closure mode!
- Gravily wave drag: /wasaki ef al. (1988) + Rayleigh friction

- ES needs about 48 hours for 1 year-run (20 days for 10 year-
the model in normal use (30 nodes).

Performance in the forecast mode
(09 Ju! 2002 QUTC, FT=24, GMS-IR forecast images)

e
atraseedty

Model Cutput
S -GSM - fom
00UTC. $.4ul 2002

Satellite IR Image
GMS-5 observed IR
OOUTC. 10 Jul 2002

C20C simu éﬁen+\SE§ES scenario projection
by MRI Medium résefution AOGCM (MRI-
CGCM2.3<T42L30>)

Surface Air Temperature Change [E] /AZ
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Time Slice-Experiment

# Present Climate Experiment (AJ): 10 pear run
¥ With SST of present climate value
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Simulation of Snow Cover (JAN) %:

TL959

anow coves TLISS monthet
v

OBS(NQAA)

snom couer NOM month=1

28k
”';255 1306 MISE 140E 1456 1502 155 5?:235 1306 135E THOE GE SEOE RN

Seasonal-mean precipitation

OBS: CMAP |

Fr07-08~26 002

SST Change =SST(2080 to 2099) — SST(1979 to 1998) |
for ALB scenario projected by MEI-CGCM2.3

i
3
&

e [1} A grid point (45M-458) with localmjpimurn surface
pressure is selected as a TC-center carMligate, The minimum
surface pressure is at least 2 hPa lower thd
pressure of a 7° x 7° grid box.

e [2] Maximum magnitude of relative vorticity at 5%
above 3.5x10% &' near the point.

e [3] Maximum wind speed at 850 hPa is larger than 1
near the point.

e [4] Temperature struciure has a warm core above the p
Sum of temperature deviations at 300, 500 and 700 hPa
exceeds 2.0 °C

e {5} Maximum wind speed at 850 hPa near the point is targ:
than that at 300 hPa. (This criterion is to remove extratropi
cyclones.)

e [8] Duration of a TC is not shorier than 36 hours.
initial focation of 2 TC is restricted to 30N-305 (ocean oniy).

Ohbservation
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A TC-iike storm in the present-day exp.

L1 HLRER, SOOEHIcS M AREERFERERQ)

(T s mam )

b ] FR(AM) SRERIL(AN)
e (BRFEY (BFEE) 1979-1998 1979-199% 2080-2099
- 20 yeas 20 years
e 455458 ALL 8397 90,7 (12.7)
i 0-45N  ALL 580 54.3(7.5)
R 6458 ALL 25.7 363{96)
HALKFE 045N 30E-100E 46 16420) Le (1D
HEAKEH 0-45N 100E-180 267 20.9 (4.9} 14.9 % ( 6.43 §
FEATEIE 045N 130-90W 181 265 (42) 1857°(57)
HXTEE 045N SO0W- 0 5.6 5.0(3.4) 62 (39
F4F%E 0458 20E-135E 154 24.9(6.7} W58
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Frequency of tropical cyclones
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. s Model: Present 10yrs
» o——o Model: Fuiure 10yrs
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TC frequency
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Frequency of fropical cyclones
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Future expt. (AK) with MRI ASST 10 years
i T o 7 10 B Norihern Hemisphere
=¥ . o----0 Observation (£979-1998)
i 84 o oot Model: Present—day [A]
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i Distribution of change in hot/cold days in the future |
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Examples of projection in other areas
{1} Diurnai cycle of precipitation in the maritime continent

TLOSILOBOD present{AJRDCAGY)
10yeor overage diurnoi cycle (Anl)
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_(3 Distribution of change in

coid days under global warming in Eurtpe

Tmao+ 130 [eon/yter]
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Extreme Events: Europe
Observation TL959

(GRCP-1DDY Present future change

Fimple doetly intensity index

U g T s A R e )

Mazimum number of conrective ory doys

e 10 year each for present and
o Resolution: 20km
e Spesify region within 5000km x 5000k
o Variables {choose from below)
~ Daily
= Daily maximum surface air temperature
+ Daily minimum surface air temperature
« Daily maximum surface wind speed
« Daily precipitation
« Daily maximum 1-hour precipitation
— Monthiy
« 117 variablas
e 2 DVDs {10GB) maximum for each project
o Estimated amount for S000km x 5000km region
~ Daily data: 1.825 GB/variable
- Maonthly data: 0.06 GB/variable

" Cooperation Examples with
regional adaptation studies

& Rescarchers from Caribbean and SouthnAmerican countries stayed
at the MR to get familiarized with numeridg] analysis of the
Model outputs for their regional adaptation st rojects under
World Bank funds: \
Adaptation study an Caribbean small islands: Barbados (1),

Adaptation studies for Colombian coastal arcas, high mounia
and human health: Colombia (2)

» Adaptation studies for Andes highland regions: Peru (1), Ecuador
Belivix (1)
» Adaptation studies for coastal arcas: Mexico {2)

Yo

4 Simulated and projected data have been made available to a
impact and adaptation research project for arid regions includ
Tuzrkey under funds of Research Institute for Humanity and Nal
(RIHNMEXT, Japan)

MRI/JMA TLI58L60 data available (2)

e Data of major computed variable
regional analysis from the super-h
climate medeling of the MRI group
ot an open data on

for applying a
resolution

URL: htyp/fkyeusei aesto or jpi~k04 1 open/data/

enbbaebeainsnes Addiana) [nformalion $ASETEEIREELY

¢ Brside the above, three dimensional data with up-scafed resolut
about 100 km are available. In addition, computed data for 20th
century climate simulation and 21st century projection based upon
monthly mean sea surface data from a middle resofution MRI climat
model are also available.




Innovative Program of Climate Change
Projection for the 21st Century
(KAKUSHIN Program)
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¥
Ministry of Education, Culture, Sports, Science and Technotogy
(MEXT)

Secretariat of the Cutreach Committee of the Pragram
Fronticr Research Center for Global Change

Japan Agency for Marine-Earth Science and Technalogy

; Background of national strategy ;

3 phase (FY2006-FY2010) of

the Science and Technology Basic Plan |

4 37 phase was launched (in April 2006) by the Cabinet

% The same 4 fields were prioritized again for promotion

as in the 2" phase besides basic sciences:

- Life science;
~ Information and Communications;
- Environment; and
- Nanotechnology:

@ National core technology studies/projects were also
identified for overarching or cross-cutting themes.

Areas further prioritized in Environment g

i
‘Promeotional prioritizatien was formulated by
the Council for Science and Technology Policy (CSTP)*:

Climate change research (including climate change
mifigation fechnology),

Chemtical substance risk and security management
research,

Water/material cycle and watershed, ccosystem management
research,

3R {reduce, rense and recycle} technology research,

Biomass usuge and utifization research

e & ¢ @

* established within the Cabinet Office in 2000, chaired by the Prime Minister,
with members of 6 Ministers concerned ard 8 Experts

Climate Change Research
categorized into:

> PL: Integrated monitoring studies on global warmmng

o P2: Climate change process studies

= P3: Future projection of global warming and building of
data base front climate change research outcomes

» P4 Studics on glebal warming impact, risk assessment,

andl adaptation peasires
» P3: Studies on global scale water cycle variabilities
+ PO Studies on mitigation policies

Emerging Backgrounds from the IPCC/ AR4 outcomes
€ “Warming of the climate system is unequivocal, ...”

€ “Most of the observed increase in globally averaged temperatures
since the mid-20th century is very likely due to the observed increase in
anthropegenic greenhouse gas concentrationsiz”

2 Consideralion of remaining uncertainty is based on current methodologles.
@ "Cloud feedbacks remain the largest source of uncertainty.”
¢ “Assessed upper ranges for temperature projections are larger than in
the TAR (see Table SPM-2} mainly betause the broader range of models
now available suggests stronger ¢climate-carbon cycle feed hacks.”
¢ “ltis very likely that hot extremss, heat waves, and heavy precipitation
events will continue to become more frequent.”

=P Strong concerns about giobal warming and its impacts
on natural disasters, in particular, from policy makers
==p [ncreasing need of further reliable projection

Research needs and issues to be addressed

% Better simulation of physical and biogeochemical
processes sufficiently reflecting feedbacks
=l Advancing climate modefing and projection

€ Addressing uncertainties in climate model projection
Quantification and reduction of uncertainty

€ Impact assessment on natural disasters by extreme
events through sufficiently high resolution projection
el Application of regional projection to natural
disasters




Program Theme (A) |
| Advancing climate modeling and projection!

¢ Developing more reliable and higher resolution climate modeds,
through the sophisticated incorporation of physical and bicgeochemical
pracesses in the atmosphere, ocean and land surface, covering wider
ranges from global to local urban scaies,

¥ Further reliable climate change prajection {or prediction) for
the 21st century, with a specific focus on extreme events
such as heat waves, severe storms, tropical cyclones, storm
surges, etc. in the near future {about 25 years ahead)

» Profection to be regionafly detail enough for refevantly
appticable to impact assessment and adaptation studies.

¥ Projection of global environment change including carbon
cycle feedhback

Program Theme (B)

Quantification and reduction of uncertainty j

¢ Inter-comparison of climate meodels in their
performance in terms of incorporated processes.

& Quantification of uncertainty among models through
ensembie methodologies.

€ Data assimilation to be further improved for validation.

& Comprehensive study for the reduction of uncertainty
in projection.

* Program Theme (C) |
Impact assessment on natural dt'sastersj

@ Analysis of the frequency and the strength of projected
{or predicted} extreme events (tropical cyclones, heat
& waves, severe rainfalls, droughts, etc.) in the 21st
cenfury with special attention to near future (~25 years
% zhead)

€ Impact assessment study on natural disasters due to
extreme events {o contribute to natural disaster
reduction policies

Program plan

& A S-year initiative (FY 2007-2011) by the MEXT (Ministry
of Education, Culture, Sporis, Science and Technology }
taunched in April 2007,

¢ The Program is to foliow-up and develop the “Kyo-sei”
Project (FY 2002-2006).

& The Earth Simulator to e further utilized,
€ The Program intends to contribute to the possible ARS.

€ Coordination with sfudies outside the Program in impact,
adaptation and response strategies to be closely kept.

Program structure

Advancing Comprehensive
i i Impact Assessment
Climate Modeling Projects by Ministry
and of Environment
Projection {MOE}

Impact assessment |
on natural disasters

P
Quantification and
Reduction of Uncertainty

Participating groups and their studies

4 Long-term global environmental projection

with an earth system model
- Frontier Research Center for Globat Change (FRCGC) et. at

# Near-term climate prediction
with a high-resolution coupled pcean-atmosphere GCM
- Center for Climate System Research (CCSR) of the University of Tokye et. al

® Projection of changes in extremes in the future
with super-high resolufion atmospheric models
- Meteorological Research Institute (MR3) et al
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