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OVERVIEW

e Observational Limitations
— Maps

e Stratus and Dense Fog
— March 11, 2013: North Slope Dense Fog Event
— May 4, 2013: West Coast Dense Fog Event
— May 9, 2013: North Slope and West Coast Stratus and Dense Fog Event

* Sea Ice and Winter Weather
— May 17, 2012: Seas Ice breakup in Norton Sound
— November 17-19, 2012: Marine Stratus on North Slope (Jiang, et al.)

e Hydrologic - River flooding
— May 27-30, 2013: Fort Yukon River at Galena
— May 28-29, 2013: Koyukuk River at Hughes and Huslia

e Convective Weather
— June 4, 2012: Hail producing Thunderstorms east of Fairbanks

Fire Weather and Air Quality (Brader) - Smoke Plumes
— June 16-18, 2013: Lime Hill and Moore Creek Wildfire (Anchorage CWA)
June 17-19, 2013: Chisana River Wildfire
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OBSERVATIONAL LIMITATIONS



Presenter
Presentation Notes
Slide 3 is where we would discuss the data-sparsity issue.  On the left-hand side is a POES IR shot from a cold clear winter day several years ago (I forget the exact date), and on the right is a topo map.  The actionable intelligence from this slide include:��
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



STRATUS AND DENSE FOG

e March 11, 2013: North Slope
— Highlight the MODIS IFR probability product and
the SNPP VIIRS Fog Product

e May 4, 2013: West Coast and North Slope

— Dense fog recorded in Public Zone 207 particularly
at Shismaref (PASH) and Point Hope (PAPO).

_ Highlight images of the MODIS IFR/LIFR
Probability, GOES-W IFR/LIF probability, and
HRPT IR images.

e May 9, 2013: West Coast and North Slope

— VIIRS DNB provides sensitivity to reflected
moonlight over winter allowing for detection of low
cloud features at night.

k.




STRATUS AND DENSE FOG

NATICHAL WEATHER SERVICE FATRBANES &K

m L

1258 PM AEDT MCON MAR 11 2013

MORTH SLOPE...THE SUCMI NPP VIIRS SATELLITE FOG PRODUCT WAS
INDICATING A DECENT LAYER OF STRATUS ALONG THE NORTH SLOPE
OBSERVATIONS ACROSS THE AREA GENERALLY INDICATED 1 TO 2 MILES M
VISIBILITY WITH FLURRIES AND FOG. THE IFR CONDITIONS ALIGN VERY WELL
WITH THE HIGHER FROBABILITIES OF MODIS IFR PRODUCT. THERE ARE
SOME VERY ISOLATED POCKETS OF HIGHER PROBABILITIES OF THE MODIS
LIFR CONDITIONS. THESE CONDITIONS SHOULD REMAIN THROUGH TUESDAY
EVENING OR WEDMNESDAY MORNING AS THE SURFACE HIGH PRESSURE
REMAING WITHIN THE AREA. BY WEDNESDAY MORNING THE SURFACE
PRESSURE GRADIENT BEGINS TO TIGHTEN.. . PROVIDING AN INCREASE IN
WINDS AND PERHAPS A BREAK IN SOME OF THE FOG

MODIS IFR Probability
Product

f‘, e 3 ~ ?{x::*“.' 4 &‘
SNPP VIIRS IR Brightness
Temperature Difference
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Presentation Notes
Slide 3 is where we would discuss the data-sparsity issue.  On the left-hand side is a POES IR shot from a cold clear winter day several years ago (I forget the exact date), and on the right is a topo map.  The actionable intelligence from this slide include:��
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



HRPT IR
Satellite
May 4, 2013
at 12102
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MODIS IFR Prob GOES-W IFR Prob - Original GOES-W IFR Prob - Modified
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Norton Sound Sea Ice
NASA Aqua Satellite
17 May 2012 at 23052

Here's a great satellite
view of the seaice in
Norton Sound and the
Northern Bering Sea! The
ice is breaking up within
Norton Sound and ice is
traveling through the
Bering Strait.

SNPP VIIRS Day-Night Band at 2211Z on June 17, 2013




CONVECTIVE WEATHER

e North Pole and Chena Hot
Springs Road received
0.50 si1ze hail

SNPP VIIRS 0.64um VIS at 2341z on .Iune 4, 2012

e VIIRS IR brightness
temperature of -64C

SPECIAL WEATHER STATEMENT
NATICNAL WEATHER SERVICE FAIRSBANES AEK
507 BM ARRDT MON JUN 4 2012

. . THUNDERSTOEMS WITH HATL IN THE INTERICR...

A2 LINE OF THUNDERSTOEMS COVER THE TANANA YURCN UPLANDS JUST
NCORTHERST CF FAIRBRNES REE CRUSING HAIL AS LARGE AS CON HALF INCH
ALOWNG WITH BRIEF HEAVY RATN AND WINDS GUSTING TC 30 MPH. THE HAIL
COULD COVER THE GROUND AND RARIN COULD BE UP TO CNE HALF INCH. THE
HAIL RND WINDS COULD CAUSE DRMRGE. THERE HAVE BEEN NUMERCUS REPCRTS
CF CNE HALF INCH SIZE HATL IN NCRTH FCLE AND ALCNG CHENZ HOT
SPRINGS ROAD.

AT 500 PM THE THUNDERSTCEMS WERE IN R BAND STRETCHING FROM CHICEEN
TC NCRTH PCOLE TO LIVENGCCOD. THIS BARND IS MOVING WEST AT ABCUT 13 MPH
BND WILL MCVE WEST ACRCSS THE CITY COF FAIRBANES IN THE NEXT HOUR.

THE THUMDERSTCOEMS HAVE HAD TOPS AS HIGH &S 40,000 FEET WHICH IS
VERY HIGH FCR INTERICR ALASER THUNDERSTCRMS.

33

SNPP VIIRS 11. 45um IR at 23412 on June 4, 2012



FPUBLIC INFORMATION STATEMENT
MATIONAL WEATHER SERVICE FAIRBANKS AK
556 PM AKDT SUMN JUL 15 2012

...FIRST THUNDERSTORM IN BARROW SINCE 2004

A LINE OF THUNDERSTORMS DEVELOPED JUST EAST OF BARROW LATE
THIS AFTERMNOON. A FEW RUMBLES OF THUNDER WERE HEARD AT THE
MATIOMNAL WEATHER SERVICE OFFICE IN BARROW BETWEEMN 515FPM AMD
535PM. THE ALASKA FIRE SERVICES LIGHTMING DETECTION METWORK
RECORDED FEW STRIKES JUST SOUTHEAST OF DEASE IMLET.

THIS |5 THE FIRST THUMDERSTORM AT BARROW SINCE JULY 3RD 2004.

55
RT JUL 12

| &

ONAL WEATHER SEEVICE E“
1206 PM AKDT FRI JUN 14

. THUMDERSTCEM COCCUREED AT BLRROW...

HIGH TEMFERATURE OF && DEGREES HELFED FUEL
E THUNDERSTORM AT 1105 PM AKDT UNTIL 1132 EM
EEDT CON JUHNE 13.

THE L&53T THUMNDERSTCOEM IN BARROW WAS JULY 15 2012
WITH & HIGH TEMPERATURE FCE THE DAY OF &5 DEGREES.

. THE LAST TEN YEARS MOST THUNDERSTORMS OCCURRED
& JULY. THE YEAR 2003 WAS THE BIG YEAR FOR
M5 WITH CNE OCCURRING IN EACH MONTH OF JUNE...
LMD RUOGUOST.

&
DIE JUM 13
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Presenter
Presentation Notes
McIDAS images of GOES-15 0.63 µm visible channel data (above; click image to play animation)revealed an uncharacteristically cloud-free view of most of the interior of Alaska on 17 June 2013. A large blocking ridge of high pressure had been building across the region, which helped to set the stage for record high temperatures at a number of locations — on 16 June many sites reported daily maximum temperatures in the middle to upper 80s F, with a few sites hitting the 90º F mark (regional temperatures and precipitation). In south-central Alaska, several locations set all-time record highs on 17 June.
On the previous day, a comparison of AWIPS images of Suomi NPP VIIRS 0.64 µm visible channel and 3.74 µm shortwave IR data (below) showed that the Alaska fire season was well underway, with a number of fire “hot spots” (black to yellow to red color enhancement) appearing on the shortwave IR image; some of these larger fires were producing smoke plumes that could be seen on the visible image. Again, note the unusually warm tempertures at many of the reporting sites. Smoke plumes from a couple of the larger fires could also be seen in southwestern and southeastern Alaska on the animation of GOES-15 visible images above.



FIRE WEATHER

SNPP VIIRS 3.74um BT and 0.64um VIS at
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Presenter
Presentation Notes
ANCHORAGE, Alaska—
A wildfire is blazing about 12 miles north of Lime Village.
The Division of Forestry says the fire in Lime Hills was caused by lightning and is growing due to the dry weather conditions. According to the division, the wildfire has burned more than 12-thousand acres. The blaze has increased more than seven-thousand acres in the past two days. Fire crews are currently working on structure protection in the Lime Village area.
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Wed 19 Jun 2013 12:38: Northway - SouthWest
Wed 19 Jun 2013 04:38: See http:iavcams.faa.gov for more information

TS

SNPP VIIRS 3.74um BT and 0.64um VIS at 22117
on June 17th
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RIVER FLOODING

SNPP VIIRS 0.64um VIS at 2255Z on May 19th
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Yukon River at Ft Yukon on May 20, 2013
Ice Jam Continues to Block
~ the Yukon River

SNPP VIIRS 0.64um VIS at 2056Z on May 20th
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Presentation Notes
A large ice jam located 12 miles upriver from Fort Yukon is continuing to block much of the Yukon River. The Yukon River is flowing overbank and flooding a large area upstream of the ice jam. Aerial reconnaissance and satellite imagery indicate that water has spread out several miles beyond the riverbank and many miles upriver. This ice jam formed on Sunday afternoon May 19th and has been in place for nearly two days.��Flooding is already occurring in low lying areas of Fort Yukon. The water in Fort Yukon is expected to rise rapidly when the ice jam upriver releases. This will result in more significant flooding of the community. River ice is still in place downriver from Fort Yukon and it is possible that a 2nd ice jam may form after the one upriver breaks loose. Major flooding is possible in Fort Yukon sometime today or tonight.��Residents of Fort Yukon have evacuated low lying areas of the village and are preparing for a rapid rise in water levels. A Flood Watch has also been issued for Yukon River communities downriver from Fort Yukon. The River Watch team will continue to fly over the area and monitor river and ice conditions.


RIVER FLOODING

i \

Flood Warnings in Effect for Galena, Koyukuk,
and Nulato on the Yukon River

+
HUSLIA

Galena

River Watch Team Major flooding continues
Report: with water up to 6 feet deep.

As of 9pm yesterday, the Water levels will slowly fall.

entire ice jam was

moving downstream "KoYUKUK Koyukuk

e th_e S reychad o Y Water will continue to rise
from Bishop Rock and ) e through the morning.

Galena.
Some houses and low lying
areas of Koyukuk will be
flooded.

The highest water was

with the heavy run of ice

and estimated moving

down Yukon River past

Koyukuk and Nulato Nulato

through the morning. = 5 * Water levels will continue to
4 rise through the afternoon.

\ Houses and roads in low
' \ - -
Know BEFORE You Go! Image from May 29, 2013 from the lying areas of Nulato will be

fi : .
www.weather.gov/fairbanks Suomi NPP VIIRS Satellite o '
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Presenter
Presentation Notes
A large ice jam located 12 miles upriver from Fort Yukon is continuing to block much of the Yukon River. The Yukon River is flowing overbank and flooding a large area upstream of the ice jam. Aerial reconnaissance and satellite imagery indicate that water has spread out several miles beyond the riverbank and many miles upriver. This ice jam formed on Sunday afternoon May 19th and has been in place for nearly two days.��Flooding is already occurring in low lying areas of Fort Yukon. The water in Fort Yukon is expected to rise rapidly when the ice jam upriver releases. This will result in more significant flooding of the community. River ice is still in place downriver from Fort Yukon and it is possible that a 2nd ice jam may form after the one upriver breaks loose. Major flooding is possible in Fort Yukon sometime today or tonight.��Residents of Fort Yukon have evacuated low lying areas of the village and are preparing for a rapid rise in water levels. A Flood Watch has also been issued for Yukon River communities downriver from Fort Yukon. The River Watch team will continue to fly over the area and monitor river and ice conditions.
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Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. 

SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.



RIVER FLOODING

Suomi”NPP YIIRS 1.61 um Reflectance Mon 23:47Z 277Mavx13 Reflectance Tue 15:12Z 28-Hay-13

May 27, 2013 at 23477 May 28, 2013 at 1512%
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Presenter
Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. 

SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.
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Presenter
Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. 

SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.
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Presenter
Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. 

SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.



FORECAST. NUMERICAL GUIDANCE

Limited numerical weather
guidance and can be poor:

— Temperatures - Models
handle the best among
other elements, but
models and guidance
struggle in winter and
year-round with
minimum temperature.

Dew Point Temperatures
and Relative Humidity -

MinRH Verification Summary for Wed, Jun 5:

Grid Time:
Edit Area: AFG

start: Wed, Jun 5122 end: Thu, Jun 6 112
{24799 gridpoints)

Official Official

Official Official Percent Percent

Period Forecast Made MAE
1 12-hr Wed 6/5 mid 742
2 24-hr 6/4 day 742
3 36-hr 6/4 mid 10.40
4 48-hr 6/3 day 1040
5 60-hr 6/3 mid 14.65

Average over past 7 days:

1 12-hr 11.98
2 24-hr 11.68
3 36-hr 12.82
4 48-hr 12.90
5 60-hr 14.38
Average over past 15 days:

1 12-hr 11.25
2 24-hr 1122
3 36-hr 12.05
4 48-hr 12.28
5 60-hr 13.44
Average over past 30 days:

1 12-hr 11.36
2 24-hr 11.24
3 36-hr 12.63
4 48-hr 12.66
5 60-hr 13.87

Bias =30%; Err <8%; Err

-0.34 05% 641%
0.34 0.5% 641%
-0.09 4.6% 50.0%
-0.09 4.6% 50.0%
-378 10.2% 35.6%
0.3 8.1%  48.1%

01 70% 485%
43.6%
43.4%

36.2%

492%
48 7%
44.5%
43.8%
38.0%

46.0%
45.6%
40.4%
40.0%
35.0%

Official
Rank
amaong

5 outof 26
3 outof 30
6 outof 26
3 outof 30
12 outof 26

3 outof 26
1 outof 30
4 outof 26
1 outef 30
11 outof 26

1 outof 26
1 outef 30
4 outof 26
3 outof 30
9 outof 26

8 outof 26
9 outof 30
11 out of 26
11 outof 30
13 outof 26

Best Guid
CONSAIl 69.9%
CONSAIl 68.0%
CONSAIl 58.2%

CONSMOS 54.6%

CONSMOS 49.6%

BCRawBlend 48.4%
BCAlIBlend 46.0%
BCRawBlend 44.8%
BCCONSAI 42 5%
BCCONSAI 41.2%

BCAlBlend 49.0%
BCCONSAI 47 1%
BCRawBlend 45.6%
ADJECSBC 44.2%
BCCONSAI 40.9%

BCCONSAII 49.9%
BCCONSAI 49.2%
BCCONSAIl 47.6%
BCCONSAI 45.7%
BCCONSRaw 43.8%

2nd Best Guidance
AllBlend 69.6%
CONSMOS 65.2%
AllBlend 55.1%
ADIMAV 50.5%
ADJVEX 49.4%

BCAllBlend 48.2%
BCRawBlend 46.0%
BCAllBlend 44.7%
BCAlIBlend 41.8%
BCCONSRaw 40.2%

BCRawBlend 48.9%
BCRawBlend 47 0%
BCAllBlend 45.1%
ADJECEBC 43.9%
BCCONSRaw 40.6%

BCRawBlend 48.9%
BCCONSRaw 47.5%
BCCONSRaw 46.4%
BCCONSRaw 45.4%

BCCONSAI 43.8%

3rd Best Guidance
RawBlend 69.1%
AllBlend 60.5%
CONSMOS 55.0%
ADJMEX 49.9%
AllBlend 49.3%

BCCONSAI 46.5%
BCCONSAI 45 9%
BCCONSAI 43.6%

BCRawBlend 41.5%
BCCONSMOS 39.3%

BCCONSAI 48.3%
BCAlBlend 46 6%
BCCONSAI 44.8%
BCCONSAI 43.6%
BCRawBlend 40.1%

BCAlIBlend 48.9%
BCRawBlend 47.1%
BCRawBlend 45.2%

ADJECSBC 44.9%

ECMFHiResBC 43.3%

Worst Guidance
SREFBC 23.9%
SREFBC 24.0%
SREFBC 21.6%

NAM12BC 22 6%
SREFBC 20.4%

ECMFHiRes 25.5%
ECMFHIiRes 25.0%
ECMFHIRes 24.9%
ECMFHIiRes 24 2%
ECMFHIRes 23.9%

SREF 19.1%
SREF 20.0%
SREF 19.6%
SREF 20.2%
SREF 19.7%

SREF 15.8%
SREF 16.1%
SREF 16.2%
SREF 16.5%
SREF 16.2%




FORECAST PROCESS. GFE ToOOLS

GFE Smart Tools
and Ingest
Satellite Data

— Sky Grid Element
— use latest
satellite data for
short/near term
forecasting and
interpolate to
synthetic satellite
imagery

= KEY is good
modeling of RH
et _<floWx> field!
[ — Wx Grid Element
g — better methods
using satellite
data to generate

Fog and Stratus

weather grid.




FORECASTER COMMENTS/ QUESTIONS

Looping images from polar orbiting satellites are great,
but need to be able to distinguish the real satellite image
from the blended ‘reality’ images.

SNNPP VIIRS VIS/IR channels are very useful!

HRPT 1mages over the pole are very useful for tracking
storms and stratus/fog in that data void region.

GOES products: This seems to be the most useful tool
due to the animations, but have limitations due to the
latitude.
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