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climate forecast and climate projection

iInformation fer the North American Monsoon
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Monthly average historical precipitation from IPCC models
Similar to CFS: very poor representation of monsoon

= Observations

— bee_eml
— becer_bem2_0

ecema_egem3_1
~— cccma_cgem3_1_t63

—esiro_mk3_0
—gfdl_cm2_0
—gfdl_cm2_1

—giss_aom

—— giss_model_e_r
iap_fgoalsl 0_g
inmcm3_0
ipsl_cméd

~—miroc3_2_hires

Precipitation (mm/day)

~— miroc3_2_medres

~—— miub_echo_g
mpi_echam5

— mri_cgcm2_3_2a
—— near_cesm3_0

—— ncar_pcml

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec -~ ukmo_hadcm3

= Observations

— beer_bem2_0

— ccema_cgem3_1
cnrm_cm3

— csiro_mk3_0

—gfdl_cm2_0

——gfdl_ecm2_1

— giss_model_e_r

— inmem3_0

— ipsl_cm4
miroc3_2_medres

miub_echo_g

Precipitation (mm/day)

mpi_echam5
~—— mri_cgem2_3_2a
— ncar_ccsm3_0
~— ncar_pcm1

ukmo_hadcm3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

— ukmo_hadgem1




Dynamical Downscaling Methodology with WRE

Microphysics
Convection Single Land surface
Kain-Fritsch moment NOAH

Radiation Dynamic core

cotiars S R Corervter, B eounvery
RRTM LW 9 2Byl

diffusion MJY Scheme

[0 Use WRF configuration

Boundary Forcing for UA operational
Lateral boundary and spectral nudging forecasting at 32 km
grid spacing over

I contiguous U.S. and
Mexico

Coarse resolution driving data 0 9 CFS ensemble
TYPE 2: NCEP-NCAR Reanalysis members per season
TYPE 3: CFS Warm Season Reforecasts (1982-2000 Apr — Jun.
TYPE 4: Select IPCC AR4 models initializations)



NAME Regions Monsoon Precipitation Climatology (JJAS):

PC gridaed, global CES, CES-WRFE downscaled

North American Monsoon sub-regional domains
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Anomaly Correlation for NAME Regions:
Standardized Precipitation Index
Global and regional model data vs. obs.

Zonal correlation coefficient {June/July)
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orth American Monsoon sub-regional domains
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Hypothesis for value added: Best to worst performance should be
Reanalysis Downscaling: “Perfect LBC”
CFS-WRF Downscaled Seasonal Forecast
Original CFS global model data



Anomaly Correlation for NAME Regions:
Standardized Precipitation Index
Global and regional model data vs. CPC obs.

Zonal correlation coefficient {June/July)
1.60G
North American Monsoon sub-regional domains UIWCOre M(?nsoon
Regions
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« Overall dynamical downscaling leads to improvement in early
warm season seasonal forecast precipitation in the core
monsoon region, especially in northern Mexico. Less impressive
iImprovement for Arizona
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WRF-Reanalysis

WRF-HadCM3

TYPE 2

Dominant REOF of JJ downscaled SPI and
relationship to 500-mb height anomalies
(similar results for WRF-CFS downscaling)

Dominant Precipitation Mode
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Change in WRF-HadCM3 dynamically
downscaled precipitation in Arizona

. Region 2 (Arizona)
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Conclusions

UNSUITABILITY OF GCMs FOR WARM SEASON:
Cannot resolve warm season, monsoonal climates
well—a major caveat in the IPCC AR4 projections of
drying in subtropical regions

RCMs CAN ADD SUBSTANTIAL VALUE: Can resolve
resolve the mesoscale processes that lead to rainfall.
May make NAMS seasonal forecasting feasible, and this
work leads the way for next phase of MRED




Conclusions

NATURAL VARIABILITY MUST BE CONSIDERED : Modes of
variability (e.g. ENSO, PDO) are critical, as that is what is
responsible for generation of climate extremes. A
multimodel average ensemble approach may not be most
advantageous.

EXTREME EVENTS MATTER: Extreme precipitation events
will increase In the future and this is already happening.
High resolution NWP type modeling of extreme events can
provide information at the spatial scale necessary for
climate change decision making and adaptation.




