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AMPS— The Antarctic Mesoscale Prediction System

* Real-time mesoscale NWP capability to support
Antarctic forecasting and science

http://lwww.mmm.ucar.edu/rt/amps
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AMPS User Groups Over the Years
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e Station forecasting

* Air operations forecasting

USAF C-17
Ice Runway, McMurdo

« Marine forecasting



AMPS Motivations and Beginning ——

— Recommendation: A robust, high-resolution NWP system
tailored to the needs of the McMurdo forecasters

0 AMPS Started: September 2000



AMPS Model Configuration: Then (2000)v Now ow (2011)

Then - Now
WIS WRF
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AMPS 2000: Model Configuration
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AMPS 2011: Model Configuration
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AMPS 2011: Windows and Nests

Regular Forecast Grids
Western Ross Sea

South Pole
Antarctic Peninsula
Ross Island

Recent 1-Way Nests
CTAM

LARISSA

Plotting Windows
Ross-Beardmore

Marie Byrd Land
Queen Maud Land
Casey
Casey-Dumont
Casey-Davis
Davis/Mawson




AMPS Assistance to International Antarctic Community

——Provision of special products,
forecast windows, and services

- Ll : SA Agulhas (South
e Australia Africa)

e UK

e Germany

South Africa Ry polarstern (GeTmany)
Chile

China
New Zealand

DROMLAN— Dronning |
Maud Land Air Network

Germany*, Russia,

India, Japan, Norway,

Sweden, Finland,

Belgium, UK,

South Africa & S, oo
* Provides Forecasting |-




AMPS Products (Non-USAP)— Casey Window (AUS)

indow




AMPS Support for Antarctic Rescues and Emergencies:
2001- 2011

April 2001 South Pole Medevac of Raytheon station doctor
(Shemenski)

Twin Otter flown through Rothera

Marginal conditions: ~-55° C

June —July 2002 Queen Maud Magdalena Oldendorff evacuation
Land coast

German ship (Magdalena Oldendorff)
trapped in ice

Rescue ships dispatched
S. Africa— Agulhas
= = — — — — — — —— — — Argentina— Almirante Irizar

Feedback: AMPS outer grid

evtended tn Sniith Africa
Medevac flight

Feedback: AMPS 10-km Antarctic
September 2003 South Pole Peninsula grid implemented




April 2004 McMurdo Medevac

October 2008 Troll Medevac
(Queen Maud
Land)

Norway

November 2008 Davis Australian suffered multiple B

. fractures in ATV accident
Australia

Transport: 109™ Airlift Wing
NY Air Nat'| Guard LC-130

Route: MCM—Davis—Hobart
September McMurdo Medevac AMPS rescue avg:

2010
New Zealand P-3 aircraft 1 per 17 mos.

flown to remove American

January 2011 Concordia Medevac

France MCM-Concordia flight




AMPS Support of Field Campaigns: 2002-2011

Activity

GLOBEC 2002+ Global Ocean Ecosystem Dynamics

Operations in Marguerite Bay,

Ecolo -
= Antarctica

MaudNESS Dronning Maud Land Nonlinear
Equation of State System Study
Oceanography

Weddell Sea oceanography

WAIS Divide Ice Core WAIS= West Antarctic Ice Sheet

Forecast products for planning and

Glaciolo : .
e sites location

Pine Island Bay Survey Survey of Pine Is. Bay Glacier region

Glaciology Research flights from South America

CSBF Columbia Scientific Balloon Facility

Launches of high-altitude, long-
duration balloons from MCM
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Atmosphere
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AGAP 2008-2010

Geology

Terra Nova Bay Polynya
Study

Meteorology

LARISSA 2009-2010

Meteorology, glaciology

ICEBRIDGE 2009-2010

Glaciology

RIV Nathaniel B. Palmer
Antarctic cruise

Pine Island Glacier 2011-2012

Activity

Antarctica’s Gamburtsev Province

Surveys of Gamburtsev Subglacial
Mountains

Study of PBL and surface fluxes over
Terra Nova Bay region

UAV flight forecasting

Larsen Ice Shelf System, Antarctica

Helicopter and field activity
forecasting

NASA study of Antarctic ice sheets,
glaciers, sea ice

Flight forecasting products
Ross Sea mission of N.B. Palmer

Ship-tracking forecast window
developed

Field camps at Pine Is. Glacier

New forecast nest




Field Campaign Support: LARISSA

Larsen Ice
Shelf

HARE VECTOE FULL BARB Sm
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AMPS Archive: 2001-2011

/7
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(1) Model Verification / Forecast Review
(2) Case / Process Studies
(3) Site / Region Climatologies



Range of Archive-Based Studles A Sample

~_Verification P

Synoptic Meteorology

Mesoscale Meteorology / Case Studies

Climatology

Glaciology



Recent Archive Application: Pegasus Site Weather

f Terrain (m):
- 1.67-km grid

 McMurdo'. . . Williams Field

.. T Alternate 2

Pegasus Alternate(1
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AMPS Archive Investigation: Pegasus Site Weather

February March

October November December January
A2 Wm

Pg A1 A2 Wm Pg A1 A2 Wm Pg A1 A2 Wm Pg A1 A2 Wm Pg A1 A2 Wm Pg A1

61.7

® : : Pg=P
. Max fcst winds: Generally higher toward Pegasus A?: Aﬁ_gisus

: ‘ . _ A2= Alt. 2
Max fcst winds (kt): Variation seen among sites  |\wm=williams Field
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Wind speed (kt) statistics from AMPS: 2008/09, 2009/10, 2010/11 seasons.
Blue= data min/max. Black/gray blocks= 10*"-90t", 25"—75" percentiles.
Green= mean (hrs 12-24); yellow = median; red= £1a0.




AMPS Future— Possible Enhanced Resolution

30/10/3.3/1.1 km

24.8 ms1/48.5 kt

ind

Max w

20.8 ms1/40.7 kt

Ind

Max w



Summary
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USAP forecasting and planning
International community
Research and education
Scientific field campaigns

Emergency operations
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