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NOAA Research Alrcraft




PERSONNEL

S person crew

10 Full Time ART crews
(Civil Service and Reserve positions combined)
10 Traditional Reserve crews




Area of Responsibility
Mid-Atlantic (55W) — Int’l Dateline

THREE STORMS
GOES-10' % s
ColorZdd. [
Allgust

g o sl T

Four Atlantic Hurricanes
GOES-8 8KM Resolution
Channel 4 Enhanced IR
September 26, 1998 1515 UTC




10 — 12 hour missions




“Mayday! Mayday! This is Flight 97! I'm in trouble! ...
My second engine’s on fire, my landing gear’s
jammed, and my worthless co-pilots frozen!”




Fabian and
Isabel Salt
Accumulation




Low Level Mission: Birth of a Storm

“Are the winds blowing in a counter-
clockwise circle yet?”







weather . msfc.nasa,. gov

Is there a complete counterclockwise
circulation of winds now?




... THEINTENSITY FORECAST IS FOR LITTLE CHANGE TO
THE 30 KNOT MAX ONE-MIN WINDS ....




LENNY IS STRENGTHENING RATHER QUICKLY THIS MORNING.
REPORTS FROM AN AIR FORCE RESERVE HURRICANE HUNTER
INDICATE THE CENTRAL PRESSURE HAS DROPPED TO 971 MB..WITH
MAXIMUM 850 MB WINDS OF ....AND SATELLITE INTENSITY
ESTIMATES ARE ALL 77 KT.

We’re on-~scene to catch sudden changes




Why Do This?

o \/ortex Msg

e High-Density
e Dropsonde
o#t1 position
o#t2 SLP

“Duty ... Honor ... Data...”
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AVHRER 3 Chanmnel Coler Camposite
NOAA—T15 AYHRR 1395 Sep 14 12:45 UT
Daytime: R=C1 G=CZ B=-C4







ISABEL 2003




HIGH DENSITY DATA

SXXX50 KNHC 130751

AF966 1408A FLOYD HDOB 14

Time Lat Long PA DV WDWSTATD MXW RA

0731 2311N 07059W 03048 5091 317 064 104 100 065 02974 0000000000
0732 2313N 07057W 03048 5102 318 064 108 100 066 02964 0000000000
0733 2315N 07055W 03052 5113 317 066 112 106 067 02958 0000000000
0734 2317N 07052W 03057 5126 317 066 112 104 068 02949 0000000000
0735 2320N 07049W 03058 5141 317 072 110 094 073 02935 0000000000
0736 2322N 07047W 03070 5161 317 078 112 102 080 02926 0000000000
0737 2325N 07044W 03065 5190 316 085 106 106 088 02893 0000000000
0738 2326N 07042W 03070 5224 320 096 108 096 097 02863 0000000000
0739 2328N 07040W 03054 5271 316 101 106 106 103 02800 0000000000
0740 2331N 07038W 03076 5327 318 110 112 108 111 02767 0000000000
0741 2332N 07035W 03021 5412 308 119 108 108 120 02626 0000000000
0742 2334N 07031W 03063 5504 294 080 134 134 120 02577 0000000000
0743 2337N 07028W 03004 5563 276 042 226 120 076 02458 0000000000
0744 2340N 07026W 03031 5570 280 015 244 052 036 02478 0000000000
0745 2343N 07025W 03056 5574 341 004 238 052 012 02499 0000000000
0746 2346N 07024W 03060 5578 057 010 238 050 017 02499 0000000000
0747 2348N 07022W 03058 5584 104 014 246 048 015 02492 0000000000
0748 2350N 07019W 03050 5587 125 030 238 074 036 02480 0000000000
0749 2352N 07016W 03058 5567 133 074 204 102 083 02508 0000000000
0750 2355N 07014W 03061 5504 139 122 140 138 125 02574 0000000000




@ Capturing the Max Winds
~—_ 7
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w KNHC 220741
% 4// XXAA 7207799248 70878 08147 85495
%ﬂn 24434 34534 70199 25867 01018 88999 7799931313 09608
80714

61616 AF307 1618A RITA OB 13

62626 2478N08778W 0717 MBL WND 34532 AEV
20507 DLM WND 35030 898722 WL150 34032 082 =XXBB
72078 99248 70878 08147 00899 27428 11850 24434 22773

2125033739 26866 44697 26064

21212 11889 34530 22850 34534 33743 36022
44728 01520

31313 09608 80714

61616

62626 EYE SPL 2478N087/8W 0717 MBL WND 34532 AEV

20507 DLM WND 35030 898722 WL150 34032 082

*Eye drop on second pass — 899mb at surface, but with 35kts
of wind. NHC estimated 897mb at the center (3rd lowest
pressure recorded in an Atlantic basin hurricane




....\Weather Buoys....




VORTEX DATA MESSAGE
A. 13/0523Z7 DATE AND TIME OF FIX

B. 23DEG35MINN LATITUDE OF VORTEX FIX
69 DEG 56 MIN' W LONGITUDE OF VORTEX FIX

C. 700 MB 2450 M MINIMUM HEIGHT AT STANDARD LEVEL
D. NA KT ESTIMATE OF MAX SURFACE WIND OBSERVED
E. NADEG NANM BRG AND RNG FROM CNTR OF MAX SFC WIND
F. 211 DEG 126 KT MAX FLIGHT LEVEL WIND NEAR CENTER
G. 123 DEG 017 NM BRG AND RNG FROM CNTR OF MAX FLT LVL WIND
H. 923 MB MINIMUM SEA LEVEL PRESSURE
. 11 C/ 3068 M MAX FLT LVL TEMP /PR ALT OUTSIDE EYE
J. 24 C/ 3048 M MAX FLT LVL TEMP /PR ALT INSIDE EYE
K. 5C/ NA DEWPOINT / SEA SFC TEMP (OR NA) IN EYE
L. CLOSED WALL EYE CHARACTER: CLOSED WALL ETC
M. C20 EYE SHAPE,ORIENTATION, DIAMETER
N. 12345/7 FIX DETERMINED BY / FIX LEVEL
O. 1/2 NM NAV FIX ACCURACY/MET ACCURACY
P. AF966 1408A FLOYD OB 04

MAX FL WIND 126 KT SE QUAD 0518Z. GOOD RADAR SIGNATURE.
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The suite of forecast models




Hurricane Ivan

September 13, 2004
10 PM CDT Monday
NWS TPC/Mational Hurricane Center
Advisory 47
Current Center Location 22.0 M 854 W
Max Sustained Wind 160 mph
Current Movement MW at 9 mph
{® Current Center Location
& Forecast Center Positions
» H Sustained wind = 73 mph
[_ ™. Potential Day 1-3 Track Area
Hurricane Warning
Hurricane Watch
Tropical Storm Watch

e
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Data collected enables National Hurricane Center to

Increase the accuracy of forecasts by 25%, which at

- One Million dollars per mile, saves millions of dollars
for every storm !




Extends data network over

Water to enhance accuracy




Public Affairs




How many would move to Florida
... With the activity of the 1940s7?

05s A" [t - " - Fi- fdE)
Figure 5. Major landfalling United States hurricanes (greater tha
during the period 1941-1950.




TOP TEN COSTLIEST HURRICANES
($ billions, as of January, 2006)

Estimated insured losses (2004 dollars)

Year/ Rank/ Hurricane Billions of Dollars (1)

1

1992 35

2005 14.4 (35 deaths)
2004 14.2 (92 deaths)
2004 14.2 (10 deaths)

2005 Rita 9.4 (6 deaths)
2004 8.8 (7 deaths)
1972 Agnes 8.6

2
3
4
5
6 1989 Hugo 0.7
5
8
9
10 1965 Betsy 8.5

Source: Insurance Information Institute/Insurance Services Office, Inc.

Estimates, Expressed in 2004 dollars.




8 Most Intense Storms on Record

Hurricane Year Pressure (MB)

GILBERT
Labor Day
ALLEN

CAMILLE




Hurricane Frances










Eye of Frances on September 4, 2004 at 18Z.
Cirrus Eddy ~30,000ft?







Hurricane lvan

26 MIssIC

249.4 hours

53 fixes, 1 invest
1 late fix




On September 7, 2004 at 18Z, near Grenada,
the eye of Ivan is very sloped at flight level.




Breaking through Ivan Eyewall










rue at 30.00H

SM 125 250 375 500
Approx. Distance Scale ( Statute Hiles )
’ 850 80H bl

Tropical Storm Katrina
August 25, 2005
11 AM EDT Thursday
NWS TPCiMational Hurricane Center
Advisory 8
Current Center Location26.2 N 79.3'W
Max Sustained Wind &0 mph
Current Movement W at 6 mph
@® Current Center Location
® Forecast Center Positions
H Sustained wind > 73 mph
S Sustained wind 38-73 mph
C\‘_\. Potential Day 1-3 Track Area
B Hurricane Warning
mmm [ropical Storm Warning
Tropical Storm Watch

" Thursday forecasted

track prior to Katrina
crossing Florida
showed “no threat” to
Keesler Air Force
Base.

Just In case, “dusted
off” HUREVAC plans

Commander directs
Implementation of
HUREVAC plan
starting 1100 Friday
“lJust In case” due to
possibility of > 35
knot winds




Cat 5
KATRINA







Hurricane Katrina

August 26, 2005

5 PM EDT Fricay

NWS TPC/National Hurricane Center
Advisory 14

Current Center Location 24.8 N 82.9W

Max Sustained Wind 100 mph . .
Current Movement WSW at 8 mph K at r I n a C 0 n t I n U ed W eS t er I y aft er
@ Current Center Location

Bfitwil  Crossing Florida

s Pty it v Friday at 1700 forecast track
dramatically changed —
BULLSEYE ON KEESLER
Base orders evacuation of non-
mission essential personnel and
sheltering of all others NLT
Sunday evening

Aircraft evacuation began

True at 30.000
SH 125 250 315

Approx. qistance Scale ( Statu%? Hiles ) B¢
98 350
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Huge storm - 100 mph winds stretched for 150 miles from eye

Eye passed 40 miles west of Keesler Monday at approximately 1100
Keesler/Biloxi in worst area of storm — Northeast quadrant

Keesler battered by Hurricane force winds (> 74 mph) for over 10
hours (100+ mph for over 4 hours, max winds over 150+ mph)
Estimated 30 foot storm surge hit Biloxi from three sides
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Energy Conservation
Katrina Style
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Overall Impact of Katrina
on Keesler and 403d Wing

Keesler AFB

Total cost for Keesler AFB
estimated at over $1.3 Billion

Family housing - over 800 of
1800 homes severely

damaged /destroyed —
unusable for near future

Hospital flooded/unusable —
estimated 6-12 months repair

Commissary/Officers’ Club/
Base Exchange were flooded
-severe damage or destroyed

403d Wing

— Relocated flying
operations to Dobbins
ARB (near ATL) to
continue storm/ relief
missions

—Wing HQ/Hangar severely
damaged by water, mold,
& wind, forced to relocate

— Over 170 reservists homes
severely
damaged/destroyed
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Community Support Structure |
Area Virtually Destroyed

Tremendous impact on quality of life/cost of living

Over 100,000 homes (out of 171,000) destroyed/severely damaged

- 15-20% rise in housing costs

Basic services severely impacted (some areas still without

potable water, electricity, phone)

Businesses (restaurants, shops, motels, grocery stores) destroyed

resulting in job loss and tax revenue loss for city/state

— Casino industry alone resulted in over 17,000 jobs lost and
$500,000/day tax revenue loss

Road/bridge system severely disrupted

- 4 lane highway along beach (US 90) destroyed

- 4 of 5 bridges across the bay damaged or destroyed

- Severe traffic congestion

Over 250 lives confirmed lost




Historic Antebellum Homes

Famous Souvenir Shop on beach
Note: missing lower 2 floors




Biloxi - Casino Row

Before After




Gulfport Area

Before After

September 1998 August 31, 2005

4 lane -Highway 90
Virtually destroyed Biloxi to New Orleans




Waveland Area
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Biloxi
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M 30° 23.150° W 088° 51.660° 08/31/2005 4:18:34 PM




Biloxi

N 30° 23.170" VW DB8° 51.890° 08/31/2005 4:18:41 PM




Treasure Bay Casino

N 30° 23.270° W 0B88° 57.440° 08/31/2005 4:21:29 PM




Gulfport
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N 30° 21.530° W 089° 05.770"
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September 1998




September 1998
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RITA (along eye wall)
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21212 00925 ///// 11900 06705 22888 07192 33860
08683 44858 08685 55849 09687 66697 14653




21212 00925 ////] 11900 06705 22888 07192 33860 08683 44858 08685 55849
09687 66697 14653 31313 09608 8053461616 AF307 1618A RITA

Northeast eyewall during first pass — 205kts (235mph) at 900mb










2005/2006 Hurricane Season

Average 2005 2006

Tropical Storms: 10 27 17
Hurricanes: 6 14 9
Major (Intense). 2 7 5




The Future

Stepped Frequency Microwave
Radiometer (SFMR)

Measures surface winds

First tested in the 1990s

One on our J model by Sep 20067
All ten by 2007 storm season???



http://home.att.net/~t

yphoonl/index.html













Questions, Comments, Suggestions?

“Yes ... | believe there'’s a question in the back.”




