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Objective:

To provide a high-resolution forecasting system capable of
predicting the detailed evolution of ocean and sea-ice
conditions in the Beaufort Sea region from one to twelve
months in advance.

This research is aimed at supporting offshore operations,
regulatory development and decision making in the Beaufort
region.

The research undertaken will provide enhanced regional detail
in operational seasonal predictions, and will contribute directly
to the development of improved operational seasonal climate
prediction products that will serve operational and regulatory
needs now and in the future.
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Highlights

e (CCCma participation in World Climate Research Program IceHFP
project to study sea ice influence on seasonal forecasts

e Evaluation of CCCma/EC seasonal forecast skill for predicting Arctic
sea ice concentration and extent

e Evaluation of CCCma/EC seasonal forecast skill for predicting Arctic
sea ice melt/freeze dates

e Production of web-accessible sea ice seasonal forecast datasets for
CCCma and North American Multi-Model Ensemble (NMME) data
archives

‘- Evaluation of simulated 21st Century changes in Beaufort Sea
extreme wind speeds and sea ice in 14 climate models

e Three datasets contributed to Polar Data Catalogue:

| View GIS data |

’ N\ Title Start Date... Show/Hide Download [7]
P O L A R D A T A 4 Sea Ice Historical Forecast Project (... 1996-05-01 S DATA (|
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Subregions of the Arctic Ocean
as defined by the Navy/NOAA Joint Ice Center

Beaufort Sea ice area

Project: evaluate CCCma/EC sea ice seasonal prediction skill for Arctic as a whole and 14
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Real time NMME temperature forecast*: MAM 2015 from Feb 2015 initial conditions

Multi-model
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Daily atmospheric and land surface fields (22) Daily atmospheric pressure level fields (5)

o o Provided at 850. 500, 200. 100. 50 hPa
Variable Var. Name .. g r
NMME Variable Var. Name
Surface temperature (SST+land) Ts :
Phase 2 ' Geopotential G
2m T daily max Tasmax
- Temperature Ta
Hindcast 2m T daily min Tasmin .
Zonal velocity ua
Data at Mean sea level pressure Psl s :
12
_ Meridional velocity va
NCAR Snow water equivalent swe Specific humidity hus
Total soil moisture Mrsov
1os] meauation peie Monthly sea ice fields (2)
e Common1r° Downward surface solar Rsds
grid Variable Var. Name
Downward surface longwave Rlds gl . .
ea ice concentration sic
e NetCDF4 Net surface solar Rss _ , .
Sea ice thickness sit
e Available Net surface longwave Rls
2014-15 Top net solar Rst Monthly ocean fields (7)
Top net longwave Rlt 3D ocean fields thetao:"sos"ucv)x'vo:“wo are provided at |
125.0. 150.0. 200.0, 250.0. 300.0, and 400.0 m
Surface latent flux Hflsd
Surface sensible flux Hfssd Variable Var. Name
Surface stress (x) Tauu Potential temperature thetao
Surface stress (y) Tauv Salinity 50
2m temperature Tas Zonal velocity uo
Total cloud cover Clt Meridional velocity VO
10m wind (u) Uas Vertical velocity wo
10m wind (v) Vas Sea level zoh
Surface specific humidity huss Mixed layer depth zmlo
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Skill evaluation sea ice melt/freeze dates

* Previous studies focussed on area-averaged sea ice quantities

« Seaice melt/freeze up dates much more relevant for stake holders (shipping,
resource extraction, etc.)

« First study to evaluate skill in a dynamical seasonal forecasting system

Climatology Ice free date (1979-2010)

(locations with melt date in any number of years)

Observations CanCM3 (April initialization) CanCM4 (April initialization)
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Downscaling of seasonal forecasts

* Projectunderway to downscale EC/CCCma seasonal forecasts from ~300km global
model resolution to ~25km using CanRCM4 regional model

« Domainincludes most of North American Arctic, Beaufort Sea

Globalmodel: Ax~ 300 km Regionalmodel: Ax~25 km
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» Another project, at the Canadian Ice Service, is developing statistical downscaling
methods to assess the ability to forecast more site-specific conditions (like dates of
opening or closing of passages).

e

I*I Erwvironment  Environnement Canadian Centre for Climate Modelling and Analysis Cﬁ] dl'l
Canada Canada Centre canadien de la modélisation et I'analyse climatique 1ddd



Modelled and observed Arctic wind speed changes

CanESM2 rcp85 (2081-2100) — (2006-2025) 5 ensemble members
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CMIP5 Dataset for BREA/Polar Data Catalogue

* Wind variables:  Daily

» Sea ice variables: Daily

* 14 CMIP5 models:

CanESM2
CSIRO-MK3-6-0
GFDL-ESM2G
GFDL-ESM2M
HadGEM2-CC

1/ « historical/rcp45/rcp85

I*I Environment Environnement
Canada Canada

* Interpolate model values to common grid in the Beaufort Sea region:

u = zonal wind
v = meridional wind

sfcWind = wind speed g@‘x B s

sfcWindmax = max wind speed

usi = zonal ice velocity

vsi = meridional ice velocity
Sic = ice concentration

sit = ice thickness

* Pressure: 6-hourly psl = sea level pressure

HadGEM2-ES MIROC-ESM-CHEM
INMCMA4 MPI-ESM-LR
IPSL-CM5A-LR MPI-ESM-MR
IPSL-CM5A-MR MRI-CGCM3
MIROCS5
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