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* The National Ice Center (NIC)has long used SAR
(synthetic aperture radar) imagery for seaice location
and identification. NOAA STAR has routinely used SAR
winds in aresearch mode since 2000.

» Operational SAR winds May 2013 at NESDIS and in
parallel at NIC using ANSWRS (APL/NOAA SAR Wind
Retrieval System)

* SAR wind imagery may help in SAR imagery
Interpretation at the NIC along with other applications for
high-resolution winds in coastal areas.
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Synthetic Aperture Radar (SAR)
Geometry
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For a real aperture radar, azimuth resolution is limited by the beam width of the antenna. A SAR is different
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Specular scattering from a
smooth surface: Mostofthe

energy is reflected away.

Diffuse Scattering from a \\\ fﬁ/'
rough surface: Energyis

reflected in all directions. e O o

Therougher the surface the greater the
backscatter, the brighter the SAR image.
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A periodic structure will set up a
resonance for waves that match the
Bragg condition.

A=2 L§in9

SirWilliam Lawrence and Sir William Henry Bragg

Bragg resonance was discovered in the context of scattering
from crystal structures.
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Geophysical Model Function

GU(U.8,¢) =A(0)UO)[1 +B(0)cos ¢ +C(0) cos29]
where
6 is normalized radar cross section at vertical polarization.

U is wind speed.

0 1is nadir incident angle.
¢ is the radar look angle with respect to the 1

A, v, B, C are empirical parameters.

Normalized Radar Cross Section
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Geophysical Model Function

Radar cross section increases with wind speed.

Given awind speed and direction, can estimate

radar cross section.

Given aradar cross section, there are many

combinations of wind speed and directions

Using an estimate of wind direction, we can

estimate wind speed.

« Numerical model predictions of wind direction

e Linear features (scale 2-10 km) associated with
wind direction.
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ANSWRS 2.0 Structure
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Systematic SAR-QuUIkSCAT
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wind Speed (knots)
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Sample Radarsat-2 data
PNG/TIFF image

2012-09-12 08:00:46 UTC
13.78° W76.50° N
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Radarsat-2 example of an
atmospheric low

2012-09-1503:04:11 UTC
153.85° W77.95° N
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2012-08-3005:57:54 UTC
23.80° E80.18° N

Image IBCAO
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Webpage at the Office of Satellite and
Product Operations (OSPO)

inds_daily_now.html|?dai | »

& STAR (ORA) Daily SAR Wi %
a.gov/sod/mech/sar/AKDEMO_products/APL_winds/wind_images_nic/sarwi
RF - Free D National Capital and... ~ » (] Other bookmarl

<« C A [) wwwstarnesdis.noa
M & DTens B EDL 5 % SAR ey WRF - Free Data )
farmerly ORA — Office of Research and Applications

W s apps [ Router @e Vou

. Ifyouwant access to
the actual wind speeds saved

iIn netCDF format (CF
compliant), please let me know:

AKDEMO Home + SAR Products *

SAR Wind Images
For National Ice Center

Operational SAR Winds Site

o+ =S

Frank.Monaldo@noaa.gov

Date: 14-Jan-2013
Day: 014
RSAT2

40956 UTC

GFS05: PNG KMZ Geotiff

GFS05: PNG KMZ Geotiff

RSAT2 193531 UTC

GFS05: PNG KMZ Geotiff
RSAT2 55116 UTC RESAT2 18:01:03 UTC
o v o I 56 R

http://www.ospo.noaa.gov/Products/ocean/sar/index.html

2014 February, AMS 94th Annual Meeting, Atlanta, Georgia



http://www.ospo.noaa.gov/Products/ocean/sar/index.html

TMOSp,
WA gy
w e

O
5

ATIONA
- ) B L OC‘é\

http://www.natice.noaa.gov/

®

. ] www.nitice.nooa.govMain_ X
€« cCfn wavnw.natice.ncaa.gov

| Router E1F8 (N Fotrans [f e MCmal fcal G Foss

L C M [ www.natice.noaa.gov/Man_Products.hr

aco1 [ Ruochet ", Carlog -
router EFe (0 Earras ER+ cmal [ca G roti [ acor [ Ricochet ", Carlog g8

ICE CENTER
AVAL ICE CENTER

SERVICES PRODUCTS QUTSIDE LINKS CONTACT US

S Announcement Links HOME
PRODUCTS:
Effective immediately, the Current Polar Marginal Ice Zone (MIZ)
The U.S. National ice Antarctic Iceberg database Prod nand

Center (NIC) s a multi-

agency operational center
operated by the United
Siates Havy, the Hational

Daily doe GRIE Files
HAIS Outipoks & Forecasts
R seasonal Outiook
F Graphs

Iceberg Table (pdf) ARCTIC

‘will be updated every two
wieeks with the latest
iceberg information posted

by 3 p.m. every other lce aie (ot
5 ice & Snow
Ice Analysis Products

Daily Products
Weakly Products

Friday. This information will
be available in a
spreadsheet format
without a visual dispiay

Guard, Our mission is 1o

ANTARCTIC

provide the highest method under the heading Great Lakes Products
quality, imely, accurate, PRODUCTS, then lceberg Chesapeake Bay
and relevant snow and ice Table (pdf). Please note Delaware Bay |
products and services to that there are times when Py Riva .
meet the strategic, namagarylsavmiebie in Polar lce Extent Graphs
operations, and tactical the area of a specific
Arctic Daily
requirements of the icebergin a given week Arctic Weekly
United States interests and the information cannot Antarctic Daily
acroes the global area of be updated. Every iceberg Antarctic Weekly
responsibility, Is tracked, and when s
imagery is available, L .
Iinformation is updated and Recent KML Files- Arctic Monda g 08,2013
posted. Any questions or Recent KML Files- Antarctic
conkuGR canbo st 5.’;';.;?2 ::“\:\:m KML Files .
the National ice Center S ACNES Drift KMZ Files Maonda Y. Apﬂl 08 v 2013
Public Affairs Officer. R\]“\(\d
SP‘ United States Navy | NOAA | United States Coast Guard | Contact NIC Command Duty Officer (CDO} f'\
weather.gov | NOAA Privacy Policy | USA.gov | Ready.gov 5 .
United States Havy | NOAA | United States Coast Guard | Contact NIC Command Duty Officer (CDO) /'\ A /
weather.gov | NOAA Privacy Policy | USA.gov | Ready.gow :]&: - i

APL

2014 February, AMS 94th Annual Meeting, Atlanta, Georgia



ATMOSpE,
WO HE
» "‘?/O

)

e 0,
S %
g 3
g 5
z =

% &

&

Application of IMS (Interactive Multisensor
Snow and Ice Mapping System) (KMZ)

Longyea'fl;igi I

reenland

reenland

-.Google

APL

-.Google
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Application of IMS (Interactive Multisensor
Snow and Ice Mapping System) (GeoTIFF)

Lake Huron and Lake Erie, 2013 Mar 16 11:35:51 UTC
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Application of IMS (Interactive Multisensor
Snow and Ice Mapping System) (GeoTIFF)

Kamchatka Peninsula, 2013 Mar 11 06:57:20 UTC

APL

2014 February, AMS 94th Annual Meeting, Atlanta, Georgia



Bottom Line Message

* NIC/NOAA has long used SAR (synthetic

aperture radar) imagery for seaicelocation
and identification.

» SAR Imagery can be used to estimate the wind
speed field.

* SAR wind imagery may help in SAR imagery
Interpretation at the NIC and coastal area
applications.

= Data availablein PNG, KMZ, GeoTIFF w/ IMS
Ice mask data. Actual winds are available at
netCDF (CF) compliant files.
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