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GMAOQO forecasts

Seasonal-to-Interannual prediction: 12 month long

forecasts with the coupled model. Primary emphasis is on
ocean data assimilation.

Sub-seasonal prediction: 3 month forecasts with the

coupled model. Focus on ocean and land and atmosphere
initializations.

High-resolution Weather prediction (for the

NASA’s special missions): 5-day forecast with a 1/4-

degree version of the AGCM. Focus on atmospheric data
assimilation.



The current GMAO Seasonal Forecast System

Atmosphere: 1 AMIP initial condition AGCM: NSIPP1 AGCM, 2 x 2.5 x L34

NCEP/NCAR reanalysis + 5 perturbations 12 month Coupled Integrations:

18 ensemble members

Initialized 1st of each month

Forecast started on the 2" Monday of the
month

v

Land: taken from GLDAS
‘observations” —

LSM: Mosaic (SVAT)

Ocean: ODAS Base state + 6 CGCM: Full coupling,
perturbations once per day. No flux
correction

OGCM: Poseidon v4, 1/3 x 5/8 x L27, with
embedded mixed layer physics

ODAS: (Surface wind analysis from R. Atlas, Reynolds SST, Temperature
profiles) Optimal Interpolation of in situ temperature profiles - daily, salinity adjustment
(Troccoli & Haines)

AMIP: AGCM run with observed SSTs (Reynolds)

GLDAS: Global Land Data Assimilation System



NINO 3.4

NINO 3.4

GMAO CGCMv1 forecast skill for Nino3.4 SST anomalies

9-month ensemble forecasts Nino3.4 Anomaly Correlation
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Near-term plans

(1) Forecast System
Replace with our next generation coupled model (GEOS-5)

An ensemble Kalman Filter ODAS

GEOS-5 atmospheric data assimilation system

(2) Coupled Hindcasts with GEOS-5

January 1981 — present (focus on seasonal)

12-month, 5-member ensemble hindcasts, starting on the
15, 11" and 215 of the month (3 times a month)

January 1998 — present (focus on subseasonal)

90-day, 5-member ensemble hindcasts, started on the 6™,
16", and 26™ of each month (6 times a month from 1998
onwards



On-going Research



Soil moisture and long-term Droughts

Experiments to address issues of model
dependence on the response to SSTs (and the
role of soil moisture),

To look in more detall at the physical
mechanisms linking the SST changes to
drought



Annual Mean Great Plains Precipitation
Correlated with SST (1901-2004)
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Leading EOFs and Time series (annual mean SST - 1901-
2004)

REOQF 1 27 27 . PC 1
Linear S )
San 0.5
Trend |l Aol W
Pattern :3%: W/_/v VARV
(LT) | -/
1910 1920 1930 1940 1950 1960 1970 1930 1990 2000
PC 2
Pacific 32
0.6
Psttern . ﬂ-g] J AWM\ n/\ N mVH thM/\A i
e @
] T A R 1910 1920 1930 1940 1850 1960 1970 1980 1990 2000
Atlantic REOF 3 583’ PC 3
Pattern e O
061
(Atl) sl /\f‘m/v\A M, J\r/
:g;g:\}“\j W \l
'0.9'
.]12.

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000




Annual Mean Precipitation Responses

Major drought
conditions

Precipitation Annuc’

WW 4
< 3

Responses to individual Responses to combined EOFs

EOFs Pluvial
conditions



Impact of Soil Moisture Feedbacks on JIA
Precipitation

Interactive soil moisture

No soil moisture feedbacks
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Predictions in sub-seasonal time scale
-Assessing the impact of the tropics
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Data Assimilation Technigue

IAU (I ncremental AnalySIS Update) Surface Pressure History (Lat: 42N, Lon: 20E)

=== Free run e Model restarts
=P Forced run < Reference analysis
o Replayed analysis

dA/dt

"v.
“

* Develop an idealized approach by
constraining the tropics (30S-30N) to a
reference analysis

» Assess the tropical influences on the
extra-tropics




Root-Mean-Squared Error of 200mb u-wind

A. Tropical Constraint B. Free Running Model
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Temporal evolution of total precipitable water

Global Constraint Run

Tropical Constraint Run




Hovmuller Precipitation (35- 45N)
Global Tropical

Constrain gnstrain \_\i:

-

Some of the extra-tropical
weather systems apparently
associated with the tropical
MJO are resolved

(Pineapple Express Storms
in California)




Hybrid Forecast (Empirical+Dynamical)
(With Waliser, Jiang, JPL)
* Develop an empirical method for predicting the 3-dim structure of the MJO

* This technique will be applied to the hybrid forecast (empirical+dynamical)
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Tropical Storms/Hurricanes Simulations

Precipitation Rate

1degreeresolution 0.5 degree resolution -
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GEOSS & Katrina: The
benefits of improved
horizontal resolution

Sea Level Pressure

1degreeresolution _____ w——— 0.5 degree resolution

Improving the simulation of
hurricanes on a global scale
will improve our ability to
understand the impacts of
interannual variability and

climate change on hurricanes
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Model Generated Hurricanes in Free Run

Horizontal structure

|
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Precipitation (shaded), 925mb winds (streamline),
and sea-level pressure (contour)

(mb)

Vertical structure

Wind speed (shaded),
temperature (contour), and
SLP (bottom)



Sensitivity of Hurricane Katrina Tracks to Convection
Scheme (RAS Time Scale, 1/4 deg runs with GEOS-5 AGCM)
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“Hurricane tracks and intensity are sensitive to the
parameter change (relaxation time scale) of the RAS
convection scheme”




NOAA-15 AVHRR GAC
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5-days of 0.66x0.5 forecast initialized with GEOS5 analysis on 00Z July 1



Summary

The GMAO produces a 12-month coupled model forecast each
month. In addition, a 5-day forecast with a high resolution

(1/4 degree) AGCM is made every day.

We’'re moving on for the coupled forecast with our next
generation model (GEQOS-5). This unified system for weather
and climate will produce a seamless forecast products for
seasonal, intra-seasonal, and 5-day forecasts.

On-going research efforts focus on the improvement of the
forecast system, and the better prediction for various time
scales from weather to climate.



