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Proposed Canada-Mercator Activities

Hal Ritchie, Pierre Pellerin and
many colleagues

Meteorological Research
Division

16 October 2007




Outline

* Update on the Canadian Operational Network of
Coupled Environmental PredicTion Systems
(CONCEPTS)

* Canadian Investments in CONCEPTS

* Resources in the Global Ocean-Atmosphere Prediction
and Predictability (GOAPP) Network

* Progress in related projects
* Obijectives for this meeting

Page 4 — October 25, 2007
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Update on CONCEPTS

* Substantial scientific resources are being oriented
towards the improvement of the Mercator system as a
mutually beneficial Franco-Canadian partnership

* The ocean system is being coupled with Environment
Canada (EC) atmosphere and ice data assimilation and
prediction capabilities in a coupled atmosphere-ocean-
ice system for improved forecasts

* Fisheries and Oceans Canada (DFO) regional and
global modelling expertise is focused on validating and
Improving the ocean component and developing related
ocean products

* Many of these products are of special interest to the
Department of National Defence (DND)

Page 5 — October 25, 2007

Environment  Environnameant isl
I*I Canada Canada Canada




—— -

IaHnganrOperational Canxuici
alewal-Assimilation andPrediction
Cziozinlliny for tiis Gogolacd
IIGSPHEre-0cean-1ce System

Barold Ritchie (1, Fraser Davidson @, John Loder @),
ouyu Lu @), Pierre Pellerin (') , Wayne Renaud @,
—  Keith Thompson ® and Dan Wright ®)
(’Meteorological Research Division, EC
(2)Northwest Atlantic Fisheries Centre, DFO
(3) Bedford Institute of Oceanography, DFO
4) Directorate of Meteorology and Oceanography, DND
() Bedford Institute of Oceanography, DFO
() Dalhousie University, Halifax NS




e — N
[nitrodueijep ==

\n |t|at|ve to establish an operational Canadian
Jba coupled atmosphere-ocean-ice
- as imilation and modelling system
m_D ‘take advantage of improvements in ocean
_—'—" models and the new, real time global
oceanographlc data sets in order to

— produce new ocean products
— Improve weather and climate predictions

=
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_nwrr nment (Eanada’s (EC) operational atmospheric data
; liation (4D-var) and ferecast (GEM model) system
e Canadian Meteorological Centre (CMC) needs to
=Oupled te 6cean and ice models to improve

- -:rc ecastlng skill in' some areas. Analyses will also benefit
== 5€850al to interannual climate forecasts.

'_-,:

-.l-l.-

I'Many Department of Fisheries and Oceans (DFO) and
Department of National Defence (DND) applications will
benefit from improved oceanic and meteorological
information.

—

October 25, 2007




MWeaiticr Forecasting " —
- ‘j

The Meterological Service of §
Canada already has a =
world class weather
prediction model, GEM
(The Global Environmental
Multi-scale Model).

However, the state-or-the-art
& continues to advance and

o
—

= we must keep up to

provide maximum Socio-
economic benefits.

Improved ocean information is needed,
Particularly for extended range forecasts
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) For cgss effectlveness EC, DFO and DND
glEeicoliaborating on this major initiative.

A er More; than four years of planning by.
= " ‘inter-departmental panel we have
nltlated the Canadian Operational

.__

~— Network of Coupled Environmental
PredicTion Systems (CONCEPTS)

October 25, 2007
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EREORSEMENT off Ikl report b depaﬁménts

PEREINIasi prodlced an implementation plan,
piiEiRg en initial' report with additional input
ilom sub-group of experts

ESERESeareh and development network

= (ihempson/Ritchie) on “Prediction and

ty of the Global Atmosphere-Ocean

System from Days to Decades” funded by
Canadian Foundation for Climate and
Atmospheric Sciences (CFCAS, academic funds
16 PIs for 4 years), started October 2006

October 25, 2007




CECASINER O e rediction and [Predictability: of the Glolzl
pENvEphicie-Ocean System from [Days to Deﬂ_c_g,des ('R&Q}.__

Months To Decades
(CCCma)

Coupled modelling,
Validation, Analysis

o Weather focus (O&A)
e Prediction & predictability
e Basin and global ocean

models; global atmos «@s = ov@-»
e Strong DA component D

e Reanalysis
e Analysis & interpretation
e Model improvements

Data Assimilation,
Initial Conditions,
Analysis

October 25, 2007
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IIEESIECK approach ———

SNOPEndenal: with a “fast start” provided: by
IpPBItiNg the Mercator ocean data assimilation

gcnaimodelling system and coupling it with GEM

—‘ esearch and development: consisting of long-

= term government research and complementary
~  academic research networks

® Products: to identify, develop and disseminate
relevant products & outputs

October 25, 2007
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Jeimerand, Desjardins, Faucher, Flato, Lu,
2lleidr) thchle Roy, Computer SC|ent|st Ice

~

E *Canadlan Ice Service, $500k/yr
punng

JE?’FO Davidson, Foreman, Hannah, Lefaivre,
- [loder, Rat5|mandresy, Talllefer Topllss
erght $500k/yr computing

e Estimated total value: $2,700k/yr (and
[ncreasing)
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SRS NEtWOrk REsoU r'CES)

GOAPP Participants

O Research Associates
M Post Doctoral Fellows
O Undergraduate Students
O Masters Students
B PhD Students
O Co-Investigators

B Collaborators

O Network Manager

e Academic funding $2.8 M over 4 years

® [n-kind (EC, DFO, DND) ~ $975 k/yr

October 25, 2007



Droosde Canada-IVEMCatO/as s
GBVILIES -
PNEEIENEIYIC Systems installation, couplingland

SIIIPOLL
SNSESINtO-globall ocean analyses for prediction

——

s eandivalidation studies
_ emonstration of regional ocean prediction
~ capability and applications

e Sea ice modelling and data assimilation

® Improved ocean data assimilation capabilities

October 25, 2007
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SHipIEmEntation ol NEMOrglobal system at EC —
iiseEproducingl Mercator configuration (ECMWE
foreigle i t)hen with GEM forcing (EC) (2-member
SHSEMDIE

SSRIcreased near real-time Canadian monitoring

= (1GOSS) profiles (e.g. AZMP) to Coriolis for

=
o —
r’ — —

= assimilaiton by Mercator (DFO)

- 8 Validation of Mercator nowcasts/forecasts in

Canadian waters (DFO for ocean, EC for ice)

¢ Downscaling of Mercator nowcasts/forecasts to
Canadian waters (C-NOOFS, DFO)

October 25, 2007



Current Canadian NEMO
Modellers

» Global and basins

Dan Wright, Zeliang Wang, Fred Dupont, Jie Su,...
Youyu Lu, Jean-Marc Belanger, Francois Roy, ...
Entcho Demirov, Yimin Liu, Youming Tang,...

Mike Stacey,Tsuyoshi Wakamatsu, ...
> Shelf/coastal

Dave Brickman, Fraser Davidson, Andry Ratsimandresy, Paul
Myers...



Global Configurations

» Coarse resolution
ORCAT1: tri-polar, nominal
1-deg grids, enhanced
meridional resolution in
tropics, consistent with UK
SOC’s setup, 46 (and 64)
vertical levels

» High resolution ORCA02:
tri-polar, nominal Y4-deg grid
consistent with Mercator-
Ocean’s setup, 50 (or 46)
vertical levels with 1m (or 6m)
resolution near surface




ORCA025 Work in Progress

v'Reproducing Mercator’s 14-day operational
forecast run initialized on April 18 2007;

v'Bring Mercator forcing subroutines into BIO version;
v Assess difference between two versions;

v Assess differences between using 50 (operational)
and 46 (GOAPP R&D) vertical levels;

v Introduce GEM forcing into NEMO;

v Preparing for NEMO-GEM coupling (target
December 2007)

October 25, 2007 21
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Initial conditions for climate models and open boundary
conditions for regional models will be provided to colleagues.




\ EI\/IO at Royal Military College (Stacey)

+ OF CA1 and ORCA025 for North Pacific
* S al nudging implemented
jmulations starting

Temperature, month=11

120°E 160°E 160°W 120°W
Longitude
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Tide
components

Eviaiak 1-3 hr

Initial State
C-NOOFS

-
h e
0
. =
F I
§ =

Godae Workshop, Oct 2007




Present Configuration C-NOOF

* V4 resolution (sub-set of ORCAO025), 46 levels (upgrading to
PSY3v2 levels)

* Initialized with Mercator 3-D field every week (T, S, and ssh)
 Tides and free surface

 Nested within Mercator through open boundaries S — E (daily
update of the OBC)

* Forced with 33-km surface wind field from CMC (6 davs of
forecast) e | S

* Runs once daily (experimental)

*WWW.C-noofs.gc.ca

I Data products / plotting

« 7 days of hindcast+ 6 days of forecast

Godae Workshop, Oct 2007




LONG TERM OCEAN
CLIMATE MONITORING
SECTIONS

Bonavista Temperature: Summer 1950
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\ | Comparison of Mercator PSY3 V13 ‘
\X and V2 along the AZMP transects

i PSY3V1R1
;Temperature

3 PSY3V1iR1
- Salinity

31 32

44

33 34

43

G ST P e | .
47 46 45

Latitude

Godae Workshop, Oct 2007



Supplementary regional
observations

e Impressive coverage by seals
e Next generation to include both T & S
e Includes shelf seas

and marginal ice zones

M2} A l-fime acce Tala




Future works and improvements

 Tuning of the physical parameters

 Improvement of the initial conditions (PSY3V1R1 to
PSY3V2R1)

 Implementation of the AGRIF for high resolution domain

* Run-offs, flux exchange (net downward flux, shortwave
radiation, and net upward water flux)

* |ce model

« Computer upgrade for 1/12t of a degree North Atlantic

«1/12t of a degree + 1/36™" 2 way nested zoom is very
expensive (10 times present capacity of 20 cores).

Godae Workshop, Oct 2007




End users in Canada exist @3
*Canadian Coast Guard J

®*Canadian Ice Service

*Qil industry

*Pack ice
*Ocean Currents
*Observations

*Fisheries and Oceans

®*Aquaculture: Use of FVCOM for
downscaling to near shore

*Qil service industry:

*Produced water drift

*Environment Canada

Godaeiﬁfass'kghi};}fgalge serVice  a Weather serVice




Overview of ;I:bm-lce Data

Assimilation Project

-

Meteorological Research Division and
Canadian Ice Service
Environment Canada

Mark Buehner, Tom Carrieres
and Alain Caya
10 October 2007



Background

: to develop an automated ice analysis system for:

Ilce Service (CIS): ice concentration, thickness/type distribution,
strength and edge, deformed ice at ~1-2 km resolution

concentration, thickness, albedo, surface emissivity at ~5 km

between CIS and Meteorological Research

experience with variational and ensemble-based
for NWP:

ional approach: incremental 3D-FGAT (first guess at appropriate

itial prototype analysis system using CIS ice-ocean model
east-coast - plan to port system to other models/regions:

Arctic archipelago region (IPY project, Polar-GEM)
Lawrence (coupled ice-ocean-atmosphere model developed at

Page 33

C 1I+I
ent




Observations that can be assimilated

 Total ice concentration from:

— CIS Dalily ice charts (manual fusion/nowcast of multiple data
sources)

— CIS RadarSAT image analyses (manual human analysis/retrieval)
— Nasa-Team-2 (NT2) ice concentration retrievals from SSM/I or
AMSR-E data
« Passive microwave brightness temperatures (in progress):
— Using a simple radiative transfer model
— Passive microwave data from AMSR-E and SSM/I
— Provides information on ice concentration and other
ocean/atmosphere variables (e.g. SST, surface wind speed)
 ARGO Temperature-Salinity profiles

* 588, Surface Temperature Page 34
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Background-error statistics

« Important for e.g. spreading information from ice observations to
ocean variables for coupled ice-ocean model

« Estimated using an EnKF with stochastic atmospheric forcing from

the CMC global Ensemble Prediction System, assumed stationary in
time

« Vertical covariance matrix for (Ilce concentration, T, S) on depth
levels, including multi-variate relationships

 Horizontal correlations:
— Modelled using a diffusion operator

— Correlations have Gaussian-like shape, but length scale can vary
with location

— “Feels” complex lateral boundary conditions in coastal areas,
important for Canadian Arctic region

10/25/2007 Page 35
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Canadian Arctic Archipelago

« First experiment in Archipelago region:
— 5-km horizontal resolution on rotated lat-lon grid
— 12-h assimilation windows, twice a day
— Assimilation of AMSR-E NT2 total ice concentration

— Persistence is assumed between assimilation windows (ice-
ocean model not yet available)

— Background-error horizontal correlations are modeled using the
diffusion operator with a 30-km correlation length scale

« Future plans:

— Assimilate additional data: RadarSAT image analyses, OSI-SAF
ice concentration product, possibly AVHRR ice concentration

— Use ice-ocean model to produce background state

10/25/2007 Page 36
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Canadian Arctic Archipelago

(example of ice concentration analysis in tenths for 1 August, 2007)

GL (Etendue, de, glace)

Niveau: 0 mb - Etiquette: ICE-SCALAR - Intervalle: -0 * 1.0e-01 (sans unites)

T e,

10/25/2007

l * Egigga Canada W



Open Water Fraction analysis

REGIONAL ICE ANALYSIS Eastern Arctic 0 7 CANADIANICESERVICE ___ SERVICE CANADIEN DES GLACES
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Polar-GEM research version grid (479x539) (resolution=15km)




Sub-grid of Polar-GEM grid (200x150) (resolution=15km)

LA
Mivean:  0mmb - Etiquette: LATITUDES - Intervalle: 1 * 1 0e+01 (777)

Proposed grid
to study the
case of the
third week of
April 2007
when severe
ice conditions
trapped many
vessels on the
North-East
coast of
Newfoundland

Champ climatologique valide 01:002 le 01 janvier 1901




GL(19av18z) — GL(17av18z) :

48 hours ice field difference showing important advection of ice on the
North-East coast of Newfoundland

PN (18av00z) (red lines) : MSL pressure showing strong northeasterly winds




Caya and Buehner 19av06z ice analysis (resolution=5km)




CMC 19 av00z ice analysis (resolution=35km)

Analyse valide 00:.002Z le 19 avril 2007

60




GL(03au06z) - GL(01au062)
48 hours ice field difference showing rapid melting over NW passage




Caya and Buehner 01au06z ice analysis (resolution=5km)

GL (Etendue, de, glace)

Mivean: 0 mb - Efiquette: ICE-SCALAR - Intervalle: 2 * 1.0e-01 (sans unites

Prevision 08 heures valide 12:00Z le 01 aout 2007




Short Term Predictability
of the North Atlantic

Yimin Liu!, Keith Thompson!
and Youyu Lu?

1: Dalhousie University
2: Bedford Institute of Oceanography
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Goals

This Study: Assess impact of ocean initial conditions on the
short term (1 to 60d) predictability of the North Atlantic.

Key points

New hybrid method for assimilating altimeter and Argo data shows promise
Computationally efficient, multivariate, simplifies matrix specification
Allows for complex TS relationships

Regions of high and low predictability in the North Atlantic

Identified and physically explained.

20070010 A25H 0101 Y 47



The North Atlantic Model

*Based on POP code. 7°N-67 °N and Hudson Bay excluded.
193 in longitude, equal spacing in x and y, 23 vertical levels.

Mixing parameterizations: KPP in vertical; biharmonic for
momentum; along-isopycnal harmonic for tracers.

e Forcing: daily wind stress, heat flux and E-P from NCEP.
 Integration starts January 1, 1990.

T and S spectrally nudging to 13 climatology of Yashayaev.

20070010 A25H 0101 Y 48



Latitude

Data for Validation and Assimilation

Altimeter data: 1992-2006;
along track data; mapped to
analysis time using 7d sliding
window.

=0 -0 70 -eo -5 _t ; Argo for Aug 30 2003
Argo TS data: 1997-2006; QC; Wl *gmz """"" |
Lagrangian interpolation to 00 0 0 A e T A
analysis time and grid. | RIS
EE

20070 10AH25H 0 0Y




ODA

Obs

Prediction for August 7 of 2004

50

2007010258 00



Rms (cm)

Predictability as a Function of Lead Time

RMS(Observed sea level - Prediction)
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Sensitivity of a forecast error covariance of coarse resolution

ocean model to a wind stress error covariance
Tsuyoshi Wakamatsu, Mike Foreman, Patrick Cummins, Josef Cherniawsky (I0S/DFO)

Motivation: high discrepancies among standard wind stress data sets (Gille, 2005)

| | | | | | | | | | | | | | | |
wath b. Meridional

mean

variance (10° N m™) |

-60 -50 -40 -30 -é{]-m 0 10 20 30 40 50 60 -50-40-30-20-10 O 10 20 30 40 50 60
latitude latitude

 Reanalysis wind stress data sets have lower levels of variance |
! compared to satellite measurements :

Question: When we take into account the discrepancies as wind stress error
in 4DVAR (e.g. Stammer et al. 2002,2003), we still need to assume
a covariance function. How sensitive is the analysis to the assumption?
Study Objective:
Tocesamniecsensitivity of the forecast error covariance of an ocean GCM 52
to spatial and temporal decorrelation scales in the wind stress error covariance.
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I

Coupler

Vis flux, Humidity,
re, Winds

5 km
timestep=300s
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2 way Coupling - 1 way Coupling
Surface temperature V 00Z 15
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Next.Siges

2 Flrliss mllestones and deliverables to complete
Ierlg ementation plan

> JJC ' EC-DFO-DND MOU for Canadian
SNGolIgboration

= e

‘ Brasentation of plan to and by senior EC, DFO,

.-l
-
il
—
——

— DND Managers to seek required long- —term
~ fesources

© Finalize partnership with Mercator and move the
initiative into the pre-operational stage

October 25, 2007




- N
Objaciivagidritlisiieatne

SRERsUre muttial Understanding of Intentions

—

y Fm:‘ lLetter off Intent on Mercator-Canada

ﬂershlp
= _E 2N interactions and communications on
= seientific & technical issues — points of contact

— — Within Mercator & Canada, how channels of
~ communication & coordmatlon will work

. Plan installation of Mercator data assimilation
system in Canada

October 25, 2007
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(Drzift) outcdrlaS O fletige)

J J\/Jergc O tcami(DirectonGeneral Pierre Bahurel,
e Diiector Eric Dombrowsky, legall B aAvisor
ny ialandier) impressed by Canadian
urces and progress

' Car ada [S foreseen as one of the partners in the

=l S My Ocean” activity under which Mercator
= Will become the European Operational

T-\_-
=

= ':’Oceanography Center over the next three years

= E
il
" ——

—

— o' Mercator-Canada agreement will include
scientific, technological, data and service
collaborations and exchanges

October 25, 2007
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90| E190TcbioNSaNE EXCHEITYES ™

SEIEMUITC: 9aSEd 0N aCLIVILIES above
T

]

Gielogical: mutually beneficial exchange of
sOEES fioF computing infrastructure, diagnostics,
_.__jﬁcatlon data assimilation and modelling

& $Data: full exchange of relevant data (e.g.,
' ebservations, analyses, model outputs)

® Service: links between Canadian and Mercator
operational services and validations

October 25, 2007
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'Img Merncator @BASYSERT

INNECHNGI0EIEaINE)I2RaLBNSIaNE EXCRaNGES

e
Ssedwithr Mercator scientists (Charles-Emmanuel
_t Benoit Tranchant) during meeting

f;Mercator scientist to visit Montreal and work

]J’J'E—f Sively-witi a small technical team on installation
S Ed USE; off system

;_'% fnadlan team members would do other installations
—— '*and training within CONCEPTS and GOAPP

= Arrangements are being pursued — Eric Dombrowsky is

first-point of contact within Mercator for scientific and
technical issues

J

il
——
_—'

October 25, 2007




Plans for Coupled Atmosphere-
Ocean Data Assimilation in
GOAPP

Hal Ritchie (-3 and Pierre Gauthier @
(1) Department of Oceanography, Dalhousie University
(@) Department of Earth and Atmospheric Sciences, Université de Québec a Montréal
(3) Meteorological Research Division, Environment Canada

Funded by the Canadian Foundation for Climate and Atmospheric Sciences



Outline

* Introduction
« MSC's data assimilation (DA) infrastructure

« Development of a coupled atmosphere-ocean
data assimilation system

« First objectives

* |.2.1 Independent assimilation into coupled
models

« |.2.2 Exploratory studies on joint assimilation into
coupled models

October 25, 2007 63



Introduction to MSC Data assimilation

Numerical models play a key role in the production
of MSC forecasts.

Accuracy depends on quality of humerical models,
data, and the assimilation system that produces
initial analyses from which forecasts run.

To start, models need initial values of variables
(e.g., pressure, temperature, velocity, humidity) on
the model 3D global grid.

Data assimilation produces a best estimate of initial
values by combining past information, carried
forward in time by the model, with new observations

using statistical techniques.
October 25, 2007 64
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MSC’s Data Assimilation and Prediction
Infrastructure

Global Environmental Multiscale Model (GEM)

MSC operational forecast model, with development and
operations based mostly in Dorval QC, running at Canadian
Meteorological Centre (CMC)

Multiple grid configuration (rotated/stretched lat-lon grid)

1T

T




October 25, 2007

35 km Global GEM
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00 UTC

06 UTC

12UTC

18 UTC 00 UTC

6 h
Glo
Fest

Global and Regional
Data Assimilation
Cycles at CMC

Global
Analysis

Regional

6 h
Glo
Fest

Global
Analysis

Regional
Analysis

6h Global
Glo Analysis
Fest

F?uhg Reglonal
- Analysis

6 h
Glo
Fest

48 h
Reg
Fest

6 h
Reg
Fest

6 h

Global Glo

Analysis Analysis
Fest

Run Name Legend

G2/G1 R2/R1
G6 R6
G5 CLIMATO
G3

50

Observation type abbreviations

mt:
8sY
sh :
by :
dr:
:SATOBs (88)
mi :
ic :lce Center lake data

metar (15)

synop (12,146,133,136,137,138)
ships (13,145)

buoys (18,147)

drifters (14)

SSM/l (168)




Statistical estimation: univariate case

X, = forecast
(or background field) &, = (X, - X)):  forecast error

y = observation g, = (Y - X): observation error

X, = analysis , - X):  analysis error

and X, = true state

Analysis X, =1-MX, +Ay

2
A=—

2 | 2
O, +t0,
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Surface Wind Validation using Radarsat
(Rick Danielson, Michael Dowd, Hal Ritchie)

Minimize the difference between our best auess
fields versus GEM winds (xP) and Radarsat obs (y)
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© Analysis
@ Background

o ATOVS
= All Other Observations

(@2 | (@)
o — . = °® .-
o o A4X o ©
o I:IC> 6 o (@)
o o O - ) &
= (| (@)
All other Obs.
Assimilation Window
ATOVS
| | : | : | >
-6h -3h -1.5h Oh 1.5h 3h
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© Analysis
@ Background

o ATOVS
= All Other Observations

| | | | | | | | All Observations

»
T | >

-6h -3h -1.5h Oh 1.5h 3h
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Development of a coupled atmosphere-
ocean data assimilation system

« Assimilation of different lengths
— Atmospheric 4D-Var uses a 6-h window
— Oceanic analysis over a 7-day period (typically)

* Coupled model will run with a 6-h assimilation window

— Oceanic assimilation will benefit of having a shorter assimilation
because

» Analysis will be closer to the obseration time

« Smaller analysis increments which tend (usually to reduce spin-up
problems)

* The background state will be produced with the fully
coupled model

— Coupling will come in through the model integration over the
length of the assimilation cycle (months to years)
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Schematic of a coupled
atmosphere-ocean data assimilation scheme

4D-Var atmospheric assimilation mode

________ — : :
Obs. insertion I
—-———————— v ! o ’ y
0 3-h 6-h 9-h

Ocean assimilation in 3D-FGAT mode

<

3-h 6-h 9-h
Assimilation window
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First objectives

* Develop and test the assimilation for the coupled
GEM-NEMO system

— Monitoring of observations to detect if biases are
developing

— Diagnosis of the analysis increments is also a good
indicator if biases are emerging
- First assessment of the coupled background
error covariances

— Variability of free coupled-model integration could
provide a first estimate of these interactions

— Results from the assimilation system could be used
as a next step to reevaluate these couplings.
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.2.1 Independent Assimilation into
Coupled Models - Objectives

* Initially improve A & O forecasts when driven
“off-line” by analyses from uncoupled DA cycles
of the other component (benchmark for later
coupling)

» Further improve A & O forecasts when
component models are coupled during
background forecasts, not analysis step

* Provide coupled A-O fields from coupled A-O
hindcasts for subperiods of 1993-2005, to be
used in project |.2.2.
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Schedule & Milestones

* Years 1-2: Perform atmosphere-only DA and
forecasts for periods during ocean-only forecast
being done in I.1.4 (ocean reanalysis &
forecasting); establish atmospheric verification
metrics; compare with |.1.4 (uses NCEP forcing);
establish ocean verification metrics

* Years 3-4: Redo analyses & forecassts using
iIndependent DA; compare with previous results;
perform initial coupled DA hindcasts for sub-
periods of 1993-2005; examine how sensitivity
to observations is affected by marine boundary
layer parameterizations
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|.2.2 Exploratory Studies on Joint

Assimilation into Coupled Models

* Objective: examine A-O cross-correlation
functions during analysis step, i.e. joint A-O DA

« Years 1-2: Evaluate A-O cross correlations
based on long CGCM run from Il.1.1 (tropical
modes), set up & evaluate simplified coupled A-
O GEM-OPA system, perform control simulation
for twin experiment

 Years 3-4: Use “NMC method” to determine
cross-correlation functions; perform joint DA &
evaluate impacts; examine predictability as a
function of variable, time-scale, season & region
cf outputs from 1.2.1
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Current status

« PDF being hired for [.2.1 at UQAM

* Forl.2.2, a 250-year control run based on the most
recent version of CGCMS3 (T63, no flux adjustment, new
ocean physics) is underway and should be completed
soon. Merryfield is working with CCCma’s AGCM
group to reduce biases in CGCM4. A long CGCM4
control run will be undertaken when that work has
reached a suitable stage.

« Merryfield and GOAPP RA W.-S. Lee have begun
developing software tools for evaluating cross
correlations in the CGCM.

 PDF Faez Bakalian started at Dal July 1, 2007 and is
making very good progress for 1.2.2
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