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OCONUS Proving Ground

Alaska Region

* 3 WFOs
* Anchorage
* Fairbanks

* Juneau
 Alaska Aviation Weather Unit
* Volcanic Ash Advisory Center
* Alaska-Pacific River Forecast Center
* North American Tsunami Warning Center
* 12 WSOs
* Electronics Maintenance Unit



Driving Requirements - Alaska Challengés |

High Wind (14 hurricane force storms/m
lce Storms e a

Volcanic Ash
Aviation Concerns
High Wind and Open Water (storm surge)
Extreme Cold and High Pressure
Blizzards
Heavy Snow
Space Weather
Tsunami
Flooding
* lce Jam/Breakup
* Coastal Storm Surge [ Erosion
* Heavy Rainfall / Atmospheric Rivers
*  Wild Fire
* Sealce
* Resupply
*  Access
* Gloom of Night
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Driving Requirements
Alaska Challenges

ourse, unique to Alaska
* However, impacts of the phenomena are
intensified by data gaps, the length of storm
season, darkness, remoteness, supply chain
management issues, and complex topography
*  93% of Alaska lives near water
* Few roads, rivers are highways




Driving Requirements

Alaska Data Gaps

Surface Obs: ASOS (44), Handars/MAWS/LAR e National WSR.88D

Doppler Radars (7 - FAA owned and maintained) Yo Doppler Radar Sites
Upper Air Soundings (13), Wind Profilers (3)
River Gages (155)

Seismic Stations (15)
Water Level Stations (6)
NOAA Weather Radio (25 NOAA + 25 USCG +1 USDA)
HF Radios (7)

Not to scale
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= . . Area in Alaska... 663,000 mi?

Area in Canada... 166,000 mi?

Gage Density (per  BR\SRY |
Type ) B

Rain
(summer)

p’?“ e ‘3’}'; Rain 239 3600
. S ' (winter)
River 155 5400

SNOTEL 57 14700


Presenter
Presentation Notes
By contrast there are 200 river gages in the state of Maryland (12,407 mi2) from the USGS (http://waterdata.usgs.gov/md/nwis/current/?type=flow)  which gives a gage density of 0.016 gages per square mile or 80 times the density in Alaska.
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GEO — Latitude Chall
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# Low-Earth Orbit (LEO) Satellites
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# Geostationary Earth Orbit (GEO) Satellites

OCONUS Proving Ground

Driving Requirenients - Satevl‘l_i__tesu_ .

GOES-W [ Goes-R
MTSAT [ Himiwari

NOAA POES (16, 18, and 19) el B Y i g 2002 g
NP S e Y
DMSP (15-18)
MODIS (Aqua/Terra)
METOP-A/B
WindSAT
RADARSAT 1 and 2





Presenter
Presentation Notes
1) Note the fine-scale stratification of temperature in the vertical--the surface-based temperature inversions are very active in this scenario. In these cases, an ob at one location may have a very different temperature from a ob just a few horizontal miles away, assuming that the two ob sites are at different elevations.  The knife-sharp valley around Arctic Village is a good example of the inversion effect in this picture.��
2) The "Tanana Valley Jet" (TVJ) is active in this scenario, so the stratification of temperatures has been disturbed in zone 223, as evidenced by the smeared-out look of the IR temps in the image on the left. The TVJ is a great example of a terrain-driven microclimate effect in the WFO Fairbanks CWA that forecasters need to account for.��
3) Satellite imagery helps forecasters mitigate the problem of data sparsity, because satellite imagery is more spatially-comprehensive that surface-based ob networks. The IR image on this slide can be used in conjunction with the surface obs to help the forecaster develop a more complete mental picture of what's going on.
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Requirements - Satellites
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IR Tug travelling out of Port of
A R T : .:'43%60-120 gty Anchorage to Seward reads a

E N aifa2 ISGIEKTS | RN U s ea ™ Coastal Waters Forecast of 20 kts.
W g 8 ‘ He can’t handle an extended
period of winds > 25 kts. The tug

also has a low ice tolerance (frazil
only).

Tug wants to know:

* (Canlgo?

* Whatis the best route to avoid
the strongest winds and also sea
ice?

Will I encounter 25+ knots along
my route and if so, for how long,
from which direction and where?

“"Google”
What is the best time to travel?

Eye alt 32429 mi
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Driving Requirements - Satellites

May 27, 2011 - Shorefast locked

in place May 28 - Jun 2, 2011
. A y.  Windrose Kotzebue, AK

Ice Breakup in Kotzebue can turn
damaging when winds combined
with high tide push ice onshore

Damage can occur with normal
tides and west or northwest winds
of 10 to 20 mph.

S

Wind Speed [mph]

Similar threats across the Arctic
o @0 L B o5 [s7 [ 1710 [ 1015 [ 15-20 N o0+

May 31, 2011 - Melting ice on the I

move from wind & tides i S
i WP e MODIS - VIS <

Kotzeblle

e

May 30, 2011 - Sea ice damages
structures in Kotzebue, AK
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Driving Requirements - Satellites

Arctic Hurricane, August 2012

* One of the strongest summer
storms to have affected the Arctic
Ocean in recent decades occurred
in early August.

e The storm’s central pressure was
comparable to a Category-1
hurricane.

e The storm dispersed an already

sparse ice cover, and waves from

the storm propagated through the
open water to the northern

Alaskan coast, producing flooding

in some villages.
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Driving Requirements — Satellites

S e
. i “
£ Foax
0 125 25 50
Nautical Miles

T TR

B TRAL e, Ny (L

SNPP VIIRS Satellite
‘| Visible True Color UAF GINA |
14 February 2013 001702 &

i1

|lce Edgé expected
southerly extent |

Sunday morning | -
o S 24 LA
>€"‘: 5 W
Y e -
-‘_!" = ‘. R
5
oy
6.8 59 6
= o 5 00
i O, 6.6 6.50
: X iy
: L, 4
: dBering Shelf uss
i Edge (approx) | £
75 1003
%

SNPP
VIIRS DNB



NPP Suomi VIIRS Landcover Images
allow for an enhanced ability to look through thin
cloud cover
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Driving Requirements — Satellites

MODIS Visible Satellite §
False Color

MODIS VIS : | o ' _ Rt ES § 21197 11Feb13
False and ' {50 3 s
True Color

This is the same satellite image color enhanced
to differentiate between sea ice and cloud cover.
Snow and ice are the blue color. Clouds appear
with a red color. It is easy to determine the features
in Kachemak Bay near Homer are clouds. Low cloud

| cover can even be seen over the land. Can you see
this cloud layer on the visible image? Probably only if
you know where to look.
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Pedersen Lagoon - RAWS
Hourly precipitation (over 7 days ending 4:55 AM ADT 09/21/12)

precipitation (inches)

4 AM 14 Sep 2012 4 AM 21 Sep 2012

september 19, 2012 12-24 UTC

September 16, 2012 12-24 UTC

AtmOSpheriC Rivers— 16(] | 180w 160W 140W 120W
September 2012
Courtesy Marty Ralph

160E 180W 160W 140 120W




O Talkeetna

Skwenta o

Volcanic Ash
FY1C, GOES 12, and MODIS
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Presentation Notes
The first eruptions all occurred in darkness, which means that photo-like images from satellites weren’t possible. But the plumes were detectable in thermal infrared imagery captured by the Moderate Resolution Imaging Spectroradiometer (MODIS) on NASAs Terra (above) and Aqua (previous image) satellites. Temperatures range from warmer (black) to colder (white). The Terra MODIS image (above) was captured at 12:30 a.m. March 23, just 16 minutes after the third large eruption. Two plumes of ash are visible: a long white plume reaching north, and a smaller one just northeast the volcano. Communities along the trajectory of the ash plume included Skwenta and Talkeenta. The Aqua MODIS image (previous image) was captured four hours later, at 4:30 a.m., just as the fifth large eruption began. At that time, the new ash plume was located directly over Mt. Redoubt. Just beneath the plume is a black dot, which is probably heat from the eruption. 
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Bering Strait Region ~
Choke Point for the Arctic Ocean
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Decause of winds and better

- Extent orf warme}]ﬁ'l‘emperature expands inland as northeast winds increase



VIRS Day/Night Band reveals cloud streaks

Dec 247914357

Thin ice or partially open water

.._Deadhorse

Cloud.Streaks originating
from thin ice coverage
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It’s Alaska. Why Should You Care?

ERMA ‘ Environmental Response Management Application Bkt L
Arcric st
Information Recent Data Find
AW IRV R
<>

Drilling in the Chu
: and Beaufort Seas
| + Leases worth over
$2.6B
* Shell has spent $1B
+ Cononco-Phillips and
StatOil will join in
drilling summer of 2014

* Gas reserves equal to
Saudi Arabia

* Qil reserves greater
than the North Slope

s
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Unfinished Business

+ RGB Air Mass Microphysics

* QPE Estimation

* Snow Hydrology

* Volcanic Ash — Waiting for an event!
* |cing Potential
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The Future

Prehlems

Sealce

Inundation Maps

Currents

Volcanic Ash Concentration
Snow Depth

* Himawara?
* RADARSAT?

+ Canadian Polar Communication
Weather Satellite (PCW)?

* GOES-R DNB in Anchorage
* LEO DNB at Gilmore Creek

* * Xk X ¥
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In Conclusion...

* Observational density is
an order of magnitude
less (or worse) than
CONUS

* Satellite imagery is
mission critical to NWS
Alaska operations

* Mix of LEO and GEO

* GEO is helpful evenin
the high latitudes

* LEO - for the latidunally
challenged

30
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