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GOAL

- To obtain regional climate projections for the South Atlantic Ocean in order
to understand the regional wave climate, and how it is affected by different
emissions scenarios of greenhouse gases in the atmosphere,



OUTLINE

- general methodology

- challenges

- IPCC model choice

- twentieth century global wave scenario

- briefing of atmospheric downscalling for
twentieth century

- briefing of wave downscaling for twentieth
century

- next steps



GENERAL
METHODOLOGY




GENERAL METHODOLOGY

DATA DOWNLOAD:
« NCEP REANALYSIS
- SODA
- [IPCC MODELS
- ~3TB of data




GENERAL METODOLOGY

- DATA DOWNLOAD

DATA PROCESSING AND ANALYSIS
- DATA QUALITY CONTROL
+ INTERPOLATION FOR REGULAR GRIDS
- FORMATTING FOR MODELS INPUT
- DATA BANK
- STATISTICS




GENERAL METODOLOGY

- DATA DOWNLOADS
- DATA PROCESSING AND ANALYSIS

IPCC MODEL CHOICE (MODELS X REANALYSIS
OF 20 CENTURY)

- BIAS

» RMS

- CORRELATION

- VARIANCE

- TAYLOR DIAGRAM

- CLIMATOLOGY




GENERAL METODOLOGY

- DATA DOWNLOAD
- DATA PROCESSING AND ANALYSIS
- IPCC MODEL CHOICE
ATMOSPHERIC DOWNSCALING
- BRAMS MODEL v.4.2 (Brazilian
Regional Atmospheric Modelling
System)
« CONTROL RUNNING OF THE 20
CENTURY (1982 -> 2011)
- FORCED WITH GLOBAL NCEP
REANALYSIS |




GENERAL METODOLOGY

- DATA DOWNLOAD

- DATA PROCESSING AND ANALYSIS
- [IPCC MODEL CHOICE

- ATMOSPHERIC DOWNSCALING

GLOBAL WAVE CLIMATE
- Wavewatch lll v.3.14 (mpi)
- Global grid
- Winds, Temperature (2m) and Ice coverage
from NCEP Reanalysis | - 1982-2011
. SST (OISST)
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GENERAL METODOLOGY

- DATA DOWNLOAD

- DATA PROCESSING AND ANALYIS
- [IPCC MODEL CHOICE

- ATMOSPHERIC DOWNSCALING

- GLOBAL WAVE CLIMATE

GLOBAL WAVE CLIMATE VALIDATION
- NDBC Buoy Data
- Others buoys around the world
- Satelite data???

IR ANANNLCLI runNire




GENERAL METODOLOGY

- DATA DOWNLOAD
- DATA PROCESSING AND ANALYSIS
- IPCC MODEL CHOICE
- ATMOSPHERIC DOWNSCALING
- GLOBAL WAVE CLIMATE
- GLOBAL WAVE CLIMATE VALIDATION

REGIONAL WAVE CLIMATE

- WW3

- South Atlantic domain

- Winds and Temperature from
BRAMS downscaling for 20
century

- Bordered with directional
spectrum from the global grid




GENERAL METODOLOGY

- DATA DOWNLOAD

- DATA PROCESSING AND ANALYSIS

- [IPCC MODEL CHOICE

- ATMOSPHERIC DOWNSCALING
(NCEP/CCSM3)

- GLOBAL WAVE CLIMATE (NCEP/CCSM3)

- GLOBAL WAVE CLIMATE VALIDATION

- REGIONAL WAVE CLIMATE

- REGIONAL WAVE CLIMATE VALIDATION

- [PCC SCENARIO | ATMS. DOWNSC,

» [PCC SCENARIO I ATMS. DOWNSC.

- GLOBAL AND REGIONAL FUTURE WAVE
CLIMATE FOR BOTH SCENARIOS










IPCC MODEL CHOICE

3 PERIODS:

« 20c3m - 20th century
- sresA2 - pessimistic future
. sresB1 - optmistic future

=) COMPARATIVE STATISTICS




IPCC X REANALYSIS |

. BIAS - TEMPERATURE
- RMS - SLP

» VARIANCE . ZONAL WIND

+ CORRELATION - MERIDIONAL WIND

TAYLOR DIAGRAM . SPECIFIC HUMIDITY






















CHOSEN MODEL:

CCSM3.0



WAVE CLIMATE

clo Vasconcelos |



GLOBAL GRID

Spacial global grid:
- 360 x 161 points
+ 1.00 x 1.00 degrees







GLOBAL GRID

-+ 21 FIELDS
»+ 373 POINTS LOCATIONS FOR
SPECTRA AND TIME SERIES










MODEL RUN

- NOV 81 - DEC31 =) SPIN UP
- JAN 82 - DEC 2011 =) 30 YEARS

» TIME RESOLUTION: 3 HOURS
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SPACIAL GRID
+ 241 X 221 POINTS
+ 0.2 X 0.2 DEGREES OF
RESOLUTION
+ 270 POINTS OUTPUT
- 21 WAVES PARAMETERS
- 3 HOURS TIME RESOLUTION
SPECTRAL GRID AS GLOBAL
GRID






NEXT STEPS

- VALIDATION OF 20 CENTURY
WAVE CLIMATOLOGY (NDBCQ)

- FINISH ATMOSPHERIC DOWNS.
(20th century - NCEP and
CCSM3)

- 20th CENTURY OAS WAVE
CLIMATOLOGY

- ATMOSPHERIC PROJECTIONS
- WAVE PROJECTIONS




THANK YOU




