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; Chad |
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Air Force YWearlier incorporates stare-of-the-art science and
technology inta every aspect of dailv operation, ensuring
operators are armed wirl the world's best terrestrial and space
weather information,
giving them the combat
winning edge. This issue
of the Ofserver highlights
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computer modeling and
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systems, and the forever
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This month’s OBSERVER
magazine focuses on technology
innovation. The Air Force
Combat Weather Center targets
that focus daily through our

mission. Beginning with our

“Investigation”
role, we look for
new processes and
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technologies to improve Combat
Weather Team operations. We
use requirements captured in
Operational Requirements
Documents and s urces
to select candidates
for review as  gu@»
CWT

operationa
gapillers

Fid
&

In our “Test and Evaluation”role, we put patential as well as
programmed selutions through the paces, We nor only examine
the technology o assess how well it suppaorrs known requirements,
butalso run the gamut from simpliciey of use o durability e
determine if it is appropriate to support deployed operations,
Whethier a piece of squipment is new or already in the inventory,
we “Integrate and Develop” the technology for cmployment with
the other systems, Our emphasis is on ensurisy the system {irs
neatly and cleanly inte operations. At the same rime, we want to
auaraniee the needed capabilities are delivered while minimizing
the eperational burden on the CWT,

In our “Exploitation” tole, we examine existing coipment to
make operations sunpler for the CWT. We try to lind wols and
techniques to get the most “bang for the buck™ out of ficlded
systerns. Finally, we targer our “ Trafning " 1cle to address
specialized justintime training needs that have been rlosely
courdinated with the Air Force Weather Agency’s Training
[Division,

You will find several articles detailing recent AFCWC efforts in
this issue, The N-TES article highlights now capabilities of the
latest software version for that system, inchuding the deployed
network conficuraiion thar s artributable 1o our integration and
development role, The article on the TMQ-53 details how
AFCWCE NCOs, in our explotarion role, are looking beyond the
systern as we know it to extend the operarional use. The Leica laser
range finder article highlights our investigasien role - in this case,
our search for a technology relresh for the currently-fielded laser
range finders. The FMQ-19 article highlights the status of the
autemated ohserving systems being installed at parrison locations
worldwide - AFCWC put the sysiem through an fnvolved tesr and
evaluation process before ficding began.

To satisfy the varied roles AFCWC fulfills (or the CWT, we
count on the collecsive skill sets of communications, mercorologi-
cal/navigational aids, and weather personnel inside our doors.
However, we must also rely on our CWTs te supply us with their
concerns: from addressing operational needs ro identifying
preblems with ficlded svstems to the olfering of potential
candlidate technologics for investigation,

The creativiry and innovation of Air Force Weather in the field
ofter identifies problems and finds candidates for new technolo-
gies te make meeting vour mission easier, We take seriously our
tele a5 the "conscience of the CWT™ and ask for your continued

assistance to bring CWTs the best systems and processes,

Tech. Sgt. Wayne Hordesty, right, and Stoff Sgt. Tim Dixon, Air Force Combat

VWeathar Center technicians, odjus! positioning of o collopsible T-V5AT,
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AETC Weather

Operations:

The First in
First Command

By Lt. Cal. Charles Davenpen
HO AETC Wesihar Operafions

As everywhere, times are challenging
and demanding in the Air Force's “First
Command,” Air Education and Training
Command. And, as noted througheout
v career, our Air Force Weather people
in AETC and across AFW continue to
carry the day. Day in and ou, they and
their famidies meet the everdncreasing
demands of glubal contingency opera-
ticons like ENDURING and IRAQT
FEEEDDOM while sustaining solid, 24/7

AUPPETT ar l‘li’lﬂ'll?.

The Mission

AETC's missicn 1s multi-fold and far
husier than most think. Juse as weather
impacts most every mission, education
and rraining are fundamental ro make
any mission g0 AETC ds responsible for
much more than inital flying and
navigater training, handling all basic
military and reclinical rradning, advanced
educarion, professional military educa-
tion, trad recruiting, Of note and
surprising tomany, AETC owns the
world's largest fichrer wing aid C-130
fleet: the Air Force's |:1r:‘\_ru:-r ritimbeyed

air force and trainine wing; the first F/A-
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22 niniry and the Air Foree's only space
and [CBM mission and survival training

units.

Aircraft

Most don't know AETC vwns more
aircraft and flies mare sorties and hours
than any command, by {ar. AETC
supports some 1800 aireraftand 22
diverse rypes - trainers from T-ds o the
new T-6s venerable T-37s, T-38s and T-
435 the samur of airlifrers from C-21s 1o
C-130s, CoATs and C-5s; KC-135 rankers;
SOW MC-130: and M/H/UH-1s/5 3/
605 and MV-22s; and fighrers from F15s
and Flis o the newest E/A22. Qur
Combat Weather Teams safecuard more
ghan 312 billion waorth of ajrerafr alone -
now flying well gver 1,500 sorties daily
and 380,000 hours vearly, This rozal will
soon climb markedly as F/A-225 hit the

Tyndall ramp.

The AOR and Weather

AETC's Area of Responsiliditg, bases
and units srrerch across much of
CONUS; for some strange reason, the

bulk of those bases arl uniss spread

actoss the tornade alley and kuarricane
haven states of the southern CONUS. In
recent memary, ‘quiet’ Keesler tangoed
with four rrepical terrars; record tains/
floods inundared Lackland and
Randolph: trornades twisted and rickled
Celumbug, Tyndall and Ligtle Rock; hail
racked Laughlin, Sheppard, Alns and
Lirtle Rocks; snow and ice frosted Vance
{worst in century! and Lirtle Rock; and
Columbus quaked,

Still. the biggest pavotf in AETC, as
elsewhere, is forecasting the hasics -
ceilings, visihilities, winds and flight
hazards, When an AETC base gaes helow
ceiling and visibility minimums, excerds
crosswined [imits or faces even light ice,
its 100s of sorties are potentially lost ot
saved based on the CWT's furecast. The
ops reports, customer feedback, and
latest metrics bear cur this simple
assesstnent - our CWT-OWS teams have
exceiled.

Ire that light, we're highly dependent
on and indebted to our Aic Combas
Command partners. AETC relies on
ACC's 15th, 26th, and 28th Operationa)

Weather Squadrons, teaming with our



CWTs, 1o provide 24/7 resuiiree
protection and support ro AETC's 13
tises. These OWSs have rapidly stepped
up 1o the added demands of

reengineered operations across AETC.

More AORs
Though AETC
owns no AEF wing
]1'.IL|.\. our 1'-Q|'||'-1v
are fully committed
teand meet
increasing AEF
Jemands, Atany
titoe, LUp b [
percent of AETC
wearher warriors are
deployed support-
ing cperations
worldwide, like
IRAQI and
ENDURING
FREEDOM,
NOBLE EAGLE
and SOLUTHERN
ared NORTHERN
WATCH, We're i"T(\lI;‘I b our record of
ni shorefalls or reclamas, This leads o
kudos e eur invaluable Toral Force
partners, who've consistenly stepped up
1o fill many AEF rasked positions or 1o
avgment our CWTs, sustaining parrison
aperations and allowing our AEFers ro

deploy.

The People

There are only 213 weather warrioes
in AETC - over a third at the School-
house, supporting 12 major installations.
Our CWTs are definitely light and lean,
with continuing manning shortfalls, AEF
Jemands, and curs. They're often led by
Ligurenanes and Technical Sergeanrs and
run by bare bones crews of NCOs,
airmen and savvy civilians, all stepping

up to meet redoubled mission and

contineency demands - and excelling.
And, they suppert cach others with units
readily supplying TDY help 1o leaner
units and sharing Lest pracrices,

Here are just some examples of our
penple’s outstanding worle: Bridging a

critical manning shortfall, 1st Lt Barbara

Wallace, and top airman, Senior Airman
Chris Mullen. Luke’s ream recorded
remarkable accuracy rates in the high 905
for MEFs ar Luke and tor air warrior
pperarions, while supporting the heaviese
Air Force flying-hour schedule (37K

sorties/vear). Tyndall's ream met

“As always, it's our
outstanding people
irst and foremost —

who make the mission
go, and make life good.”

Costa and ream Lawghlin kept doors
open with enly fouir personnel. She and
her skeleten crew worked every job and
support didn't suffer - aircrews named
them “hest wing support agerey” again
and again. The team safeznarded pecple
and progerty as 100-plus year floods hit
the arca and they briefed air evacs
rerurning wounded heraes from leng.
Sheppard’s team secured two weather
best practices while taking multiple
awands for community/volunteer service.
They repeated as AETC's Grimes-
Williams Award winner with top
company grade officer honors for lst Lt
Chris Lovert and senior NCO honors for
Master Sgr. Brad Wasson. The Altus
team's MEF process was adopred for the
Tlevel course thanks 1o the work of

AETC's top NCO, Staff Set. Shaun

redoubled demunds of TAT/CONUS aic
defense operations for NOBLE EAGLE
and the beddown of the first F/A-225 -
taking top civilian and CGO awards were
Dan Sheldon and Lsr Lr. Scott Avent,

We can't forget our weather reams at
the Schoolhouse and AFIT, covered in
separate arficles. As noted at outser,
rraining and education are fundamental
to success of any organization, incliding
AR, angd chey set the standard.

With the summer cyele in full swing,
we salute and thank those carrying their
skills elsewhere and welcome those
bringing new insights and experiences to
our First Command teain. As abways, it's
our vustanding people - fiest and
foremost = who make the mission go,

and make fife good %
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AFMC
Perspective:

CWT Operations and
Staffmet Support

By L. Col. David W. Goe
HQ AFMC Operations Support Division

Air Force Materiel Command weather operations provide a
wide range of missiens including rraditional support ta flying
operations, acquisition support to eurrent, as well as new
weather systems, and support of curringedee research and
development projects. The command has two wearher squad-
tons and seven Combar Weather Teams Jocared throvghout the
CONUS. Additionaily, AFMC has staff meteorologisrs at nine
milicary and civilian sites,

This is indeed a varied group of professienals. Not enly do
we have a hiohly mained and motivared enlisted and cificer
corps te support [ying operations, AFMC also utilizes numer-
ous advanced academic degreed weather officers and civilians
tu support the acquisition side of the honse. The total authe-
sized manpower strength of AFMC weather is 122 - 31 officers,
67 enlisted, and 24 civilians.

AFMC weather operarions units continue to meet their
mission requirements, manage a changing operational environ-
ment, andd continuaily look forward o the future. Like the rese
ot the reenginesrad weather communiny, we've had our share of
challenges to gvercome.

The re-gearing of our CWTs' mindsets trom that of old base
weather station cperations has been somewhar of an issue, The
XOW staff's policy of “Big S-Linde E” for the first round of the
Stan/Eval process preatly aided in changing the old business
enivedser. It allowed our HQ scaff the opportunity to help the
CWTs focus on conducring reengineered operations,

AFMC CWTs are spread out across the CONUS and receive
support from four different Operaticnal Wearher Sepuadrons.
Robing and Eglin AFBs receive their supgart from the Shaw
OWS, Wright-Pasterson AFB from the Scort OWS, Tinker AFD
from the Barksdale OWS, and Kirtand, Ll and Edwards
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AFBs are customers of the Davis-Monthan OWS, While we
have seen some growing pains through the transition, the
overall relationship among the CWTs and their OWSs has been
very good. The support received from the Hubs has been
excellent!

The missions of the AFMC CWTs are quite varied, Not only
do we have test and evalnation missions to support, we hyve
enant units from ACC 1o suppart as well, Several teans have
challenging rasks to support the peacetitue and wartime
operation of ACC warfizhters. The Wrighr-Pate CWT prowides
support to a squadron of C-21s and a Wing of reserve C-141s.
At every location in AFMC, the treops bave done a marvelous
job of intecratiag themselves inro the local mission, While the
Hill CWT is our only unit that has tead wing status, every unic
has heen directly affected by recent deploymments and wartime
taskings.

Since June 2002, AFMC has deployed approximately 20
troops in support of Operations ENDURING FREEDOM and
IRAQI FREEDOM, as well as ather steady-stare operations. We
have taken great pride in not short-falling any tasking rhe AEF
Center has levied on us. Qur CWTs and srafimets ave been
deployed for a total of 1,672 man-days during this period. As
team players, we've helped out our weather brethren in other
MAJCOMs when they had manpower shorrages due to taskings
or ether unforeseen problems,

Another challenge AFMC has dealt with over the recenr
months is managing an aggressive oursourcing and
privatization efforts. Since the heginning of 2001 rwa CWTs
have been affected by A-76 actions. Eglin AFB's observing
function was transitioned to a contractor, Alse, the enrire

weather station at Wrighe-Parterson was contracred out in



February 2003, Presently, Edwards is in the Tare stases of an A
76 etfort. To Ocreber of 2003, an A-76 study of the weather
operatens at Kirtland will begin,

While at first glance these actions seem threatening 1 the
wearher communiry, in the long run they will allow us 1o more
eftectively place our Jimited weather manpower assets against
wartime missions, At each of our locations that have been
involved in orare presently imolved in A-76 acrions, they have
dome an cutseanding job of managing the process and ensuring
missien requirements are rransitioned to the contractors.

The hizzest difterence berween AFMC weather operations
and those of the ather MAJCOMs is our employment of
stafimets. No other command has as many or as varied uses for
them.

The 88th Weather Squadron saaffmets support numerous
Special Program Offices ot Wright-Pasr. They are closely
infearared with che F22, B-2, C-17, and unmanned aerial
vehicle SPOs, plus invelvernent the Air Force Research
Laboratery. The 83th stalfmers played a huge role in the resting
ard deployment of the Global Hawk UAV. Two staffmers were
deploved to Ausrraliv when the Global Hawk made its record-
sharrering voyage. Also, when the Glabal Hawk was tirst
aridized as 0 wartime asset for the warlizhrers, cur staffmet
corps was rhere as well.

The 46th WS stalfimers has an importanc and challenging
missien insupporting the Air Armaments Center and ather
urigue activities at Eglin. All the impressive weaponry/
mitnitiors vou saw on 1Y during Operation IRAQT FREE-
DM were developed under the contral of AAC, Our staffmuts
plaved avital rele in the success of these systems.

Ar Kivcland, we have Staffimers that work tor AFRL and for
the &irborme Laser SPO. The Starfire Optical Range operations
support is ene of our mast unique areas of Staffmer support.
The develapment and testing of lasers and other optical systems
is 2 challenge for any environmental scientist support.

The statfimet work being done with the Aitborne Laser SPO
is grirical to the success of the entire progriny. One of the
ereatest chatlenges to the program is the effect of the atmo-
sphere an the laser when iis fired from the nose of the 747 ar
a moving sarget, Clouds are not the only problem; optical
turbulence also degrades the effectiveness and range of the
lazer, These staftmets are working to field a forecast decision
aid o help eperators and weather persennel o predicr the
offects of eprical turhulence on the systems and hopefully
information mitigare them all weether.

At Hanscom AFB, we have tao contingents of sraffmers.

Ore grossp supports AFRL and the other works for Eleciranic

Systems Command. Qur AFRL staffmets support various
research and development activities managed by the lal.
Presently, they are leading AFRL's projecr on rescarching
stratosplieric turbulence. With the advent of UAY systems such
as the Global Husvk and the Predator, stratospheric rurbulence
has become an increasing threat to operations.

The ESC svstem program office staffmets make a diveat
contribution o the weather cornmunity, They are imvolved with
managing the acquisition and fielding of weather systems such
as the AN/FMQ-19 Automnated Chserving System and other
systems utidized by AFW personned o do their daily mission
stppert. This is a most challenging job and requires not only an
in-depth knowledge of metearology, but alsn 2 mastery of
budeet processes, acquisition processes, and planning processes,
Our troaps there de a great joh of working with the AF/XOW
and AFWA staffs to ensure the AFW communiry have the hess
touls possible to do their johs,

Wi
assiened, The staffiner work done at Edwards AFB, Holloman
AFB, Tyndall AFB, Rome N.Y., and Arlinsten Ya., each

provide an invaluable service to the units and proerams they

wave five orher locagions thar have only one staftmet

sLUpport.

Lastly, I'd like to diseuss the HQ AFMC weather staff, We
were tecently reorganized inte a structure unique to how
MAJCOM DOWSs have been rraditionally aligned. On May 13,
2002, the Weather Operarions and Air Traffic Services were
merged into a new division, Qperations Support, OB, headed
by a GS-15 with an O3 as the assistant division chief. This was
deme o enhance our support to our aperational customers in
the field - mainly the Operational Suppert Squadron and
Weather Squaddron commanders,

The most apparent succuss is how we do Stan/Eaals. By
evaluaring weather, air trattic, and airfield operations at one
time, by one team, we reduce our footprint ro the field
commanders and are much less disruptive to the AEF process.
Ancther area of success is in resource manazement - MONEY,
By combining these areas, budgeting duties are betrer managed.,
[ other arcas, we're finding we can reduce duplication of
effort and learn from each other’s perspective on similar rasks.

HOQ AFMC and rhe entire command have begun the long
journey down the road of rransformation, They are oing
thraugh the challenging process AFW experienced over the last
decade. The weather community demonstrated its tlexibilivy
andl ability to adapr ro change, both ermanizationally and
operationadly. Now, our challenge is to mainrain oue positive,
can-do aszimde and be ready for more changes, In the 21st

century military, the only constant is change. ¥
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Latest in technology

o

upgrades ensures AFW will \

By Master Sgt. Bill Anders
Air Force Combat Weather Cente

.y |

Air Force Weather tecognizes the need to train as we fight,

SUpparting o customers “same in peace, same in war.” Wik
hardware and software changes provided with che farest version
of the New Tactical Forecast Sysrem, Version 3.1, Combar
Weather Teams will be able to offer the same support, in-
mirrison and deployed.

While the depliyable laprop server/client is perhaps the
most significant enhancement, ingarrison hardware, software
and client interfices have also changed significantly. In
carrison, rell servers running Linux Red Hat Operazing System
replace the Sun Microsystems' Sparc servers and Sun Solaris
UNIX Operating System. Even theugh the OS has changed
sipriticantly, the system manager interface remains the same,

Networked customirs will now tap into the Local Weather
Newwork Systens rhrough the Local Operations Client software
to recelve more timely, robuss suppore. The sottware change
gives the customer the flexibility to view relevant eraphics
prodocts, alphanvumeric bulleting and alternate base informa-
rion. Additienally, auromared advisory, watch and warning
alevts ro the local network at Qperational Weather Squadron
issuance eliminate the need for the local pyramid alert
notification process.

Furrher, when a customer ackmowledges the alert, the OWS
receives a Rapid Acknewledzement Repor, indicating user
receipt. All these changes mean CWT members have the

freedem to conduct inperson support with their operational
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customers with the assurance thar alert netification is made.
For non-networked customers, N-TES 3.1 will support the
legacy termirals through the Communications,/Data Manager.

Once the AN/FMQ9 fixed hase observing system is fielded
lscally, a connection between the FMQ-19 and N-TFS server
will allies QWSs to monitor near real-time weather conditions
at CWT locations throagh Automated Observing System
software. This capability offers the OWS furecaster “oves
forward” cn changing weather conditions withour direct
contact with personnel at the CWT. Use of these systems also
enables the CWT mare time with their customers.

A robust terminal with display of graphics and alphanu-
meric data for tive alrernate bases replaces legacy terminals for
Air Tratfic Contrel and Radar Approach Control operaricns,
Additionally, RAPCON users receive regional radar and
satellire loops for berrer situarional awareness in the focal area.

While these changes greatly improve garrison operations,
the enharcements to deploved support are even more dramaric,
The new client/server means deployed users with o rebust
nerwork capabiliy or within the TacricalVery Small Aperture
footprint can receive the full ringe of support in the field as
experienced at home,

The laptop server/client pertorms both rhe server ard client
functions on the same computer, The database and comumuns-
eations tasks of the N-TFS server are running continuously in

the background while rurning Windows NT in the foreground



Al left, members of the Alr Forca Combal Weother
{enter work o e TMG-53 and TMQ-53P AFCWC
axomings fachnclogy 1o assass how well it will suppon
knowan requirements and oppropricteness 1o suppon
deployed opertions. Below, Cogpt. Erin Willingham,
A Force Weather Agency, OHutt AFB, Neb. fokes o
recding from a TMQ-53.

I

allows the CWT o use N-TES clienr sofoware o aceess the full
graphic and alphanumeric funcrionalio: of N-TFS.

While deploved, your CWT can connect the AN/TMQ-33
sos the laprop server/client and run the AOS in the Windows
NT environment. This capabiliny eliminares the need to deploy
with ver unerher liprop. Two computers now provide the same
level of support that TVSAT, N-TFS Server, NTFS client and
ACS had provided.

Firally, in the unlikely evene of a software failure, server/
cliens sofrware fmage Disks are provided. These disks allow the
CWT member to imstall the entire N-TFS server/client
CIVITETIITIE T,

With rhe k‘:1:|'\.|1\'||itir.x' that N-TES 3.1 prr:-x'idq_-k. the war
fighrer is berrer dnformed and better equipped, both at home
and away, With the fielding schedule atready well underway, we
hope you are quickly getting acquainted with the improvements
fielded with N-TFS 3.1 If you find problems or have sugges.
tions for addirional improvements in future software releases,
please pass thise comments o the program stfice through your
MAJCOM representarives. ln-garrison or deployed, supporting

the war tighrer i job one! %

Combat Field
Skills Training

By Master Sgt. Karl Kleinbeck
Air Force Combat Weather Center CL-A

The Florida Air Narional Guard Weacher Readi-
ness Training Center conducts a two-week tactical
weather opetations class ar Camp Blanding, Fla., near
the town of Starke (between Jacksonville and
Gainesville). Training consists of 23 items under the
Combar/TField skills portion of the STS at the 2k skill
level. Addirionally, rraining covers the AN/TMQ:53,
MOS kit/Kestrel, Tacrical Very Small Aperture
Terminal, and the SINCGARs radio system. The two-
week training period culminares with a three-day field
rraining exercise,

During the FTX, students produce mission-
tailored weather briefings, perform night land
navigation, and conduct site defense against the
“opposing forces.” To add realism, students use the
MI6A2 ritle ourfitred with a laser emitter. When the
user shoots the tareer, an audible beep indicates an
enemy “kill.” Seudents also drive HMMWVs ona
ractical convoy/confidence course, including water
crossings and night convoys with hlacked-our lights.

The WRTC conducts ten classes per year with the
emphasis on Air National Guard units, However,
aceive duty Air Force and Navy personnel have
attended the course in rhe last twe years. Unit
rraining managers can assist in scheduling any active
duty personnel who wish to attend. Feedback from
recent course graduates who have deploved in support
of Operations ENDURING FREEDOM/IRAQI
FREEDOM indicates the training helped prepare
them for their duties,

In addition to the twoweek course, the WRTC
offers just-in-time training on the Elason Tactical
Weather Radar. The two-day class teaches set-up,
reardown and operation of the radar. Also conducred
is rraining on other specialized system, like the
MARWIN. For more information, please call the
WRTC ar DSN 960-3388. %
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By Master Sgi. Todd Allen
AFWA Field Programs Division

The AN/FMQ-19 1 an dnregraced
weather system consisting of moleple
weather sensors and information
techinelewy components that continually
measure the environment near the
surface of the carth, It automarically
cenerates surface aviarion weather
observations based on userdefined
events, either by time or occurtence of a
particular weather element or category.

The FMQ-19 was desipried oo sarisfy
Air Force Weather's requirenient for a
SYSTem [O ]Jm\?idu current weather
information and senerare Aviation
Routine Weather Report and Aviation
Sclecred Special Weather reports
automatically when conditions warrant,
This informarion is essential for safe and
efficient aviation operations and force
protection. The sensors continuously
sample and measure the ambicne
environment and derive raw sensar data.

At larger airficlds or where the
oprr:-.Tinr'l.ll need is jus1it‘i|:cl. additional
sensors may be strategically locared ar

ether locatiens o provide addirional
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weather information. Onssite weather
personne] mav alse augment and/or
Fackup the fixed observing system
meteorological Aviarion Selecred Special
Wenther report data at selecred loca
tions. Combat Weather Team specialists
are very unpartant for safe and efficient
operations in the airfield area and
provide backup chservations for those
elements that the fixed ohserving svstem
normally reports, Examples of this
information are severe weather reports,

snew depeh, and other remarks thar are

appended to the METAR/SPECI repert.

The system will automarically sense,
collect, display, and transmit data to
standard forecast/analysis systems (e
New Tactical Forecast Syseem) via cable
or wireless. The sysremn will also possess
the capalaility 1o transinic data to
Weather Products Master Distribution
System at strategic weather centers in
case of an N-TFS outage.

The FMQ-19 will replace aging legacy
equipment and eliminare lahorintensive
metheds of cenerating aviation weather
observation reports. It will plav an

eszential role in the successful execution

N/FMQ-19 Fielding
Exppands
e

This AMN/FRIQ-19, localed of
McChard AFB, wos one of the
first to he figddad.

of AFW reengineering by automaring rhe
colleerion of realtime environmental
data for warfighter information systems,
thus enhancing mission execution and
Operations success.

The tull system includes nine
different types of weather sensors
comprised of a visibility/ambient light
sensor, freezing rain $ensor, precipitation
identitication sensor, lishtning detector,
ceilemeter, relative humidivy and
ambient temperatire sensor, precipita-
tion gauge, wind monitor and baremeter.

Sensors are oypically deploved as one
primary (basic) group with a secondary
{discontinuity) group ar the oppoesite end
of the flight line and, in a few locations,
a mid-fickl group for each aivfield
rureway. Individual installations may vary
depending on site requirements. Each
sensor group has a local Field Dara
Collection Unit installed in conjuncticn
wirh it. The FDCU celiects and processes
associated sensor daw, and sends rhe
darx 1o the Terminal Dara Acquusition
Unit, normally located in, or very near,
the CWT.

Afrer a new AN/EMQ- 19 is installed



and checked-cut, the contractor will
conduet o two-day weather operaror
course and a three-day maintenance
technician course at each nstallation
location. Fallow-on training for the
weather operarar will consist of an
equipment training workbook and
certification checklist, For the mainte
marce technician, the Keesler Q-Flight
will prepare a Qualification Training
Fackage for follow-cn training. Cuarricu-
hum develepment has Legun for inclu-
sivsrt in the formal maintenance and
operations technical rraining schools by
rhe 338ch TRS/VERE and 335th TRS/
LOA. An imstial informarion block is
expected fo be included in the mainte-
nance coutrse by Ocrober 2003, expand-
ing to a full maintainerteaining course
when the sysrem is 509 fielded. The
pperater training should begin shortly,
This weather observing system will
help minimize the pinch of manning
shortages by auromacically producing
METAR and SPECI reporrs and

reducing weather personnel involvement

in auz=mensing the ehservation hefore ir's

transrnitted. Worldwide fielding of this
system will replace azing legney systems
arsdd restore flight eperations confidence
in the accuracy of critical airfield
parameters. The AN/FMQ 19 will
provide a reliable, easily maintainable
weather abserving system for years 1o
CAMLE.

AN/FMO-19 formal testing was
conducred ar the factory in Seattle, and
on MeChord AFB, Wash., and
Spangdahlem AB, Germany. Addirional
testing s cocurring ar the AFCWC on
Huorburt Feld, Fla. To dare, McChord,
Spangdahlem, Hurlburt, Keesler AFB,

Miss., and the Maintenance and Wearher
5;_']‘::_&:'!]-5 |'|.'.'A."L" |'*{'{'L'i\k'll rh-; F._\AQ-I{J D{\'\‘t‘l’
AFB, Del., is nexr on the list. Once a full

fielding decision is made we intend o

install four sysrems a month. %

Leica Vector
Laser Range

Finder makes
the grade

By Master Sgt. Cary Fitzsimmons
Air Force Combat Weather Center

The Air Force Combat Weather
Center, Hurlburt Field, Fla., recently
evaluared the Leica Vector Laser Range
Finder as a possible replacement for the
Lirtan LRF fieldhed wich the Manual
QObserving System. The Leica can be
used to measure cloud heights in 2 tactical environment. Althaugh cur main
testitg objective was accurate cloud height detection, we also evaluated the Leica
for use in construction of a visibility chart and for various cther cpemational uses,

The Leica Vector LRF is an evesafe, range-finding system that operates using a
single fvelr battery. In addition to its distance detection capahility, the Leica
features a digital compass thar displays magneric or grid azimuth in dearees and
allows the user to determine direction in a 3607 radius, The combination of
azimuth and distance on a single system makes the Leica useful in constructing
visibility charts while in 2 field envirenment.

Several other features make the Leica LRF a solid performer. After firing the
laser as your chosen target, the LED readout can ke set ta display in either meters
ar feer, eliminating the current need to manually convert units for operational
use. The Leica dees not require a recharge before firing and can give users an
instantaneous readout. The Leica also shuts off autematicatly, ehminating the
possilility of excessive battery drain. Even when the Leica's bartery rurs down, it
nses a standard Ovolt camera batrery, making logistical support much easier,

For testing, we compared the Leica's cloud height observarions aginst the
tactical standard for clend height detection, the AN/TMO-33. Cur goal was to
derermine if it mighr be a reasonable replacement for the currently fielded, bur
aging Litton LRFs. The Leica LRF outperformed the Liton LRF during Instru-
ment Flight Rules and Mareinal Visual Flight Rules conditions. ¥hile the Litton
LRE pertormed slightly berter under Visual Flight Rules conditions, the Leica
still perfisrmed very well during these conditions.

We've rested four other laser range finders in search af a suitable replacement
aption for the aging Litton LRFs, As a resule of these evaluations, AFCWC has
recommended the Leica to the Air Force Weather Agency Plans and Programs
Diirecrorate as a potential replacement for the Litton LRFs. Any further recone

mendation tor Gelding will come from APWA. %
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The TMQ-53:
Enhancing
Operations

By Tech. Sgt. Ronald Richards
Air Force Combaot Weather Center

Most Combat Wearher Teams are
tamiliar with che AN/ TMQ-53 Tactical
Metecrological Observing System and its
capahilitics, From the feedhack received
b the Air Force Combar Wearher
Center, CWTs find the TMQ-53 1o be an
irvaluable rool and many CWTs are
using the system bevend jrs inrended use.

Originally concefved to support
sustained airfield operaricns in a
deploved envirmment for limired
T\erind:—. of tome, CWTs now use the
TZ‘.'jQ_-:ﬂ ar L|mp =anes, ardine 2ones,
angd ar bedadown sites. This has forced it
ro he set up and torn down many mare
rimes than ever ancicipated. In other
instances, TMQ-33s have been in place
tor extended periods of ime. Under
these unexpected wear and tear condi-
tions, the iserament has peeformed very
well; however, we believe we can saueeze
even more aut of the sysrem.

For example, AFCWC is evaluating a
satellite communicatioms capabiliy to
allow: AN/TMOQ-33 deployment any-
where in the world. This capabiling would
allow ies vperations withour the limica-
rions of the fivemile operational range of
the radio modems tha restricts place.
ment of the sensors. A SATCOM
sofuticon could alloay a CWT o place the
AN/TMQ53 atan LZ ana remote
ridueling, recelve the dara and remaorely
provide accurate weather ro any team
dropping into thar LZ,

Additinnally, AFCWC is evaluating
afternatives like the AN/TMQ-33P,
eszentially o pole-mounted AN/TMQ-53.

14— Jul/Aog 03

.

While most CWTs are slated to receive

the state-of-theart fixed baze automared
olserving equipment, the FMQ-19, the

fieldimg plan does nat provide fue FEMQ-
19s at every olbserving location.

The Pmaodel is being considered for
installacion ag non-Caregory [/11
airfields, ranges, and LZs; ic., those
becations that may not receive an FMQ-
19. The Pmunde] uses many of the same
sensors s the TMQ-33 and prevides the

Phoio by 51l St Sconis MeConm
Tech. Sat. Ron Richords, on Air Force Combot Weather Cenler technician, cnecks readings on
o TMG-53 displey pod.

same data, but 5 also buil o withstand
conrinuous operation, tndike the
standard unie.

In-garrison and deployed, wheter
SUPPOrting a semipermanent locagion
such ss Tuzla Main, LZs in rhe Afghani-
stan or hopping with yvour brignde in
suppert of Operation IRAQI FREE-
DOM, the AN/TMO-33 gers the job
dene, AFCWC will continue o improve

the shateny for VOLIT OGP Tl mal needs,



By Copt. Kevin LoCroix
AFWA Metecrclogical Models Branch

Numerical weather prediction has advanced at an amazing
rare since the first pioneering ettores of the 1940s, Often, these
advances have vecurred in rechnological leaps, including the
develepment of limited-area, mesoscale weather models such as
the .\'1-;.'54'--_»L':1|u .\.’irh{«-_'] 5. While E|‘|15 |1md-;| ]1:1:: w:r\.'cd s \\'e“‘
Improvements in science, communication, and cemputing are
lending to the mext leap in NWP technolosy.

The Weather Research and Forecasr Model is the nexr
seperation mesoscale model for che nation. Drawing from the
latest armospheric and compurer science technalogy, the WRE
developmenr cormmuniny s constmgting & thore agcurate, high-
resclucon weather forecast model that ds also user friendly and
pottable.

Numerous argatizations, incduding operational centers such
as the Narional Centers for Environmental Prediction and Air
Force Wearker Agency and research labs such as the National
Center for Atmoespheric Research and the Forecast Systeras
Labgratory, are partnering in cthis effort, maximizing use of
sarree development reseurees and altimately accelerating the
transition of new NWE sechnology from research into operas
{TSIAEN

What makes WEREF different from MM3! The dynamic core,
ar wearher forecasting engine, of WRE is built on rop of a

numeric base, or frimework, that separares the meteorological

made] from the underlying supercompurer that runs the model.

The WRF framework provides maximum porcalility to many
ditferent supercomgtirer plictorms and allows easy inreeration
of pew model plvsics. This “plugand-play” versatiliny is WRE's
kev to the developmment of new capalhilivies and the rapid
transition of these eapabilities inro operanions. For example,
plugeing srareottheart physics into the first release of WRF
will allow ws tooacourately forecase at scales reaching one to [0
ko, which is nearly five times better than whar is provided by

MM tonlay

MM5? There are

many ways te answer this, From an architecture stand pent,

Just how much betrer will WRE he over

MM has been raken to its design limit and isn't easily adaprad
to today's standards for interchangeabiling, The WRF architec
ture is current and offers ourstanding potential for growth,
From a dara assimilarien standpoint, our operational MM?3 is
limited o u fow data rypes,

WRE, however, will be our gateway to currently unrapped
dara sources, such as QuickSTAT winds, Special Sensor
Microwave Tmager winds and precipitation, and evenzually the
stite of NPOESS data! From a forecast guality standpoint, we
expect significant guns, especially for surface remperanires,
winds, and moisture, From our preliminary testing with a bare-
bones canfizuration, the 24-hour surface cold bias ever the
Southwest Asian theater has been reduced by more than one
deeree Celsius, Relative humidiny errors between 900 and 7C0
mb have been reduced by up o five percent, which will improve
low ceiling forecasts.

Real-time WRE forecasts generated at NCAR show im-
preved precipitation forecasts, with more accurate coverage and
accumulation. The botcem line s thar the warfighter will have
hetter forecasts for weapons and sensor selection, more reliable
winds for aivdrops, and superior weather information for ISR -
a clear wiay for the Air Force, DeD), and our nation!

How will WRF change AFWA's data and produces? Tnitially,
the model cutpur will have the same look and feel as MM3, but
will be created using improved physics. These improvements,
combined with numerical enhancements, will allow more
accurate ferecasting at higher resolution, As we migrace to finer
cesolutions and turn on new options, accurate prediction of
topographically forced weather such as valley fog, drainage
winds, sea breezes, erc., will be within reach. Imagine the
impact of such detailed weather inrelligence on your custener’s
mission.

Look for WRE to replace MM operationally early in 2C05.
To learn more abour WRE, check cut the WRE web page ar

wwwowrfamodelorg,
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By Coot. Robert Evons
AFWA Metecrological Madels Branch

Typically, when forecasters think of cloud cover, they think
in terms of cumulagive obscuration from the ground up - the
clouds are hroken ar 10,000 feer, for example. Another way to
think of dand cover is throngh the cumularive ohscurasion
lasking down on the clouds from above, Flighs aperations such
as grovund surveillance, in-tight refueling. close air support and
weapon selection for surgical air strikes all henefic from this
wvpe of clond infermation. One of the Air Force Weacher
Asency's core mussions is w provide cloud analysis and forecases
of this tvpe.

Accurately forecasting clouds is a challenge, The AFWA
Claud Depiction and Forecast System 11 produces a World-
Wide Merged Cloud Analysis by merging dara from five
seostationary and op to seven polarorhiting sateflites. It then
uses the WYMCA o initialize an Adveet Cloud model that
praduces cheard forecasts out to 48 hours. As the name implies,
ADVCLD simply advects, or blows, the douds around using
winds tram a global wearher forecast madel. Clouds can ondy be
penerared or dissipared in the madel through largescale ascent
or descent of air, respectively. An example of this is given the
lack of deraided physics used in the muodel, it does pot produce
corvecrive and orozraphically-foreed elouds. As a resulr,
aceuracy of the ADVCLD model rapidly declines bevond the
12-hour forecast,

In cantrast, numerical weacher predicoion models, such as
the Mesoscale Model 3, include more sophisticared cloud
physics but generally are also unable to forecast clouds with
ufficient accuracy. Another approach is needed o produce
acoyrate cloud forecases beyond 12 hours,

The Dingiostic Cloud Farecast applicarion, developed by

Air Force Research Lab, produces improved cloud forecases by
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AFWA's

= Diagnostic
Cloud
Forecast
Application up
and Running

e

cambining MM3 aurput with CDFS IT cloud analysis using a
technique similar to Moded Qurput Stavistics. DCF statistically
relates past MM3 ourpur parameters such as relarive humidiey,
winds, cloud water, erc., o WWMCA dloud parameters valid ar
the same time. Azsuming that the stagistical relagionships do
not change sipnificantly frons day-toeday, we can use them o
generate cloud forecasts from futuze MM 3 output, Computing
statistics wach day, DCF “learns” or “remembers” cloud trends.

DCF has demonstrated improved skill over cloud forecasts
derived from ADVCLD and MM3, bur Air Force Weather
specialists must nnderstand how to use the outpue effectively.
Rezl-time subjecrive verification reveals that DCF prowvides
more accuraie cloud structures; however, abjecrive verificazion
hias shown only about a fivepercent improvement in absoluse
error bevand the 12-hour ferecast. While cloud stricrures are
more acourate, the fine details are highly variable thus congribe
urine to the small decrense in overall error. As torecasters apply
DCF, they should keep this in minad.

AFWA is running DCF operatienally for a limited ses of
MM3 domains, but intends 10 expand its application glebally.
Currently, DCF is run for the CONUS, Central,Sourh
America, Eurape, plus Seuth West and South East Asia MM35
45-km domains out to 72 hours. Qutput is available through
IGrADS on JAAWIN and is input into the Target Acquisition
Weapon Software. A version of DCF capable of running on the
MM35 15km domains is in development testing and evalua-
tions, and a version that runs glabally wich Global Forecast
Systern input is under consideration.

DCF provides a maore accurate, longrange cleud forecasting
capability o straresic and tacrienl mission planners, Because
DCF is based on MMS3, ir complemens other thearer forecast-
ing tools to provide a more complere picture of the eperatinnal

\\‘CELT]'l'ET ENVITaNImEnE, by 3



Improving

Satellite Information

CSU Center conducts research to
increase weather satellite capabilities

By Ken Eis
Center for Geosciences/Atmospheric
Ressarch Director

Cedarada State Universiny's DOD
Center for Geosciences/Atmospheric
Fesearch has been conducting weather
research for the DOD sinee 1986,
Althongh CG/AR has Been under Army
Research and Developinens manage-
ment, its research poals have had g el
service focus since the early [990s.

CG/AR management continually
searches for DeD requivements that
miatch its seientitic capabilities, and
research opporrunicies are identified
threugh the clase collaborrion of
university scientists and DOD weather
MANRZEMENE,

As a mudri-disciplinary center, CG/
AR otten includes electrical enginesrs,
physicists, staiscicians, and even
seciolozises ro exrend irs inrellectual
skills bevond meteoralomy o meet the
identitied scientific needs of the three
services. Carrrently CG/AR is addressing
AFWA's research requirements matrix.

S what does CG/AR actually de?
The main research themes are:

Cloud dvnamics and atmospheric
water vapor - Activities inclinde e
development of advanced cloud and
water vaper detection from sarellites,
':ul'_l'enﬂ‘,' CG/AR s ﬁ')cu:‘-ing on over-

Lisel water vapor retrievals,

Daca Assimilation - Developing
advanced 4-dimensicnal sarellire data
assimilarion mechods thar will be able to
specify bartlespace emviron mental
condition ever in the presence of dense
clouds. Also evaluating curtingedge
statistical ensernble techinologies for
possible DolY applicarion.

Hydrometeorology - This work
includes derection and measurement of
soil maisture to abeut | meter deep from
satellite abservation,

Remote sensing of the battlespace -

Advanced methads of detecting claud

bases, oprical depth, and ice/water
phases in clouds are being investipared.

Aerosals and Atmospheric Chemis-
tey ~ Palarimetric and multi-channe
approaches to aevosol detection are Lweing
C,\Pl()lrtd.

CG/AR works an these research
rilemes as 2 university center of excel-
lence in satellire meteorology, Whar chis
provides the DOD is a research effort
capable of addressing research themes
rhrough a multi-disciplinary appreach
Fair with o focos oo the full exploitation

of US, and foreion sarellite assets,"?

A Frequency of Occurrence
of Cloud product. Colors
represent the percent of the
time that clouds wers
detected ot 0900 UTC
{necr noan local timse)
during January of 2001,
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Precision
weather
helps
deliver
the goods

By Maj. Henry Voegtle
HQ AMC Weather Sy

and Requirements

Airdrop §

accurate loca

em, that will enable more

i anel delivery of airdrop
loads from h tudes. Dara
provided by Alr Force Wearher is an
interral element in the development and
operational application of this new

rechnology.
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sine High
- The Air
ecuirement is emp
‘or outside of the primary rthreat
pe, while the Army and Marine
requirement is accurate delivery of
atrdropped cargo for cmployment and
sustaiment of combat vperuions
A precise method for acrial deliveries
is needed to keep up with US, military

forces th

Precision airdrop is envis
the growing requirement for resupplying
persed military forces and some
humanitarian missions.
PADS i a laprop based airdrop
planner wich rwo d
Draper Laborarory is responsible for the
simulation m fier alreraft dynamics
and payload release, and the descent

trajecto e planned Pointot Tmpact

throngh o high-resolution, thr

dimensional wind and densigy field.

Planning &
engineering, hardw:
ment, and flight re Liarion s
tor the PADS program. PS[ s ¢

l-rivne prodaiction of

Prec
NOAA
The LS. Ariny

and Aty Mobilicy Command bave juined
The
P31 representative most involved in the
weather portion of PATYS is Air [
Weather's own rerired Cal. Bob Wrighr,

ely leads TADIS de

L for the PADS program.

igned and




Adleft, @ dozen C-17s from fhe 437th Aerial Wing, !
Charleston AFR, 5.C., pedarm an sirdrap whils J
flying in o “multi-ship’ farmation on May 14, 2002. J
Right, on airdrop full ol food and supplies descends
steadily o5 troinees of Phoanix Reodiness froining
secover the carge during o simulofed dealoyment at
Phoenix Readiness traimng on Ocl. 7, 2002,

Phetg by Saruge Aivrrah Biethann Hunl

the airdrop aircraft. The svstew receives
and nssimilares armospheric datn an real-
tivne. Resulrant high-resclurion 31 ficlds
are applied toa 3 Degrees Of Freedom
Lallistic Bl mrajectory medel toupdare
the Computer Air Release Painr in-flight
just price 1o load release. PADS also
produces ervor probabiling ellipses
arewined the PL o aid mission-planning
decizions,

Alir Force Weather Agengy's MMS
model dara ean produce nested grid areas
covering the arca of airdrop aperations ag
a horizontal grid resclution of 5.0 KM.
The tields are assimilared with real-time
atmospheric measuzements and 1.0 KM
topographic fields te produce high-
resolution, rerrainariven flow fields.

PADS s being developed to automati-
cally assimilate armospheric measure.
ments from molple sourees - hand-
lannched dropsondes from the airdrop
aircraft, tactical dropsondes from

Unmanned Aerial Vehicles, evound-

based radiosondes, ur-

alrirude mawigation

svstem wingds, pilot repost

winds and remotely-

senzed sarellite-derived

Feature Track Winds, If model data and
in-sirnation dara are unavailable, the Aic
Foree Combar Climarology Center's
Advinced Climare Medeling and
Environmenral Sirnularions dara tields at
1 KM resolution are being resred 1 a
“first/Tesr estimare,”

PADS airdrop C-130 fligheesting at
the Yuma Proving Grownd, Ariz., has
produced a Circular Error Probable of
legs rhian 180 meters from 10,000 feer
nsing HighVelocity Canrainer Delivery
System with 20-4oar Ring Slot cimapies.
Pristorype PADS are now being delivered
to AMC for training and eperaticnal use.

Planned development inclndes:
adaptarion of PADS for C-17 high-
alritnde sindrop operatiens; refinement

of the assimilation algorithn tor comgilex

Prate oy G Sgr: Mathew Hannen
flow fields driven by very high resolution
tapeeraphy; PADS airdrops up to 35,000
feet MSL; and develepment of mission
planning interfaces for guided parachure
and parafoil systems in develepmenr by
the Narick Seldier Center.

Cittided parad rop systems will apply
Al armospheric fields produced by
PADS ro derermine the CARF and the
aptimum flight profile ro the PLL similar
to compurer flishs plan operaticns using
MM5 412 fields.

The PADS program again demon-
strares a healthy history of integrarion of
weather data ineo fature technolegies of
the Mol:iliey Air Forces. PADS, along
with rhe crucial AW dara ingurs,
establish potensial for growrh as o DOD-
wide resupply tocl. "V
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By Lt. Col. Randy Letewre, chief, ABL Atmaspheric Chormenzuhm v
and 1st Lt. Steve Early, 4BL sloff meteorologist

fhia feam selected by the US. Air Force o evalop und dermonstmie the
ABL. Teom ABL includes Bosing, Lockheed Marlin and TRW, working

clasaly with the Air Force and Missile Delansa Agency. -
Phatas ond images courtesy al The Boeing Compony e
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The bartlespace environment of tomorrew will likely T
much different than yesterday and soday. High rechnuology
weapon systems will dorminate the scene from the surface of the
Earth into space. A crucial component of our narion’s defense
will include the larest rechnelony packased in the Ballistic
Missile Deferse System. The BMDS includes several difierent
elernents being developed by the Missile Detense Ageney. The
Airhorne Laser, or ABL, wall be ane of the first BMDS hi-tech
Jefense elements to enter intg America's n]}t-rn[iunnl inveIstoTy,

The ABL, o highly modified Boging 747400 CONTAining @
megawart-class Chemical Oxygen lodine Laser, is presently
underpoing compunent Integration at Edwards AFB, Calif. The
aireraft will loiter above the clouds at approximarely 40,000 feer
seanning the barrlespace environment using infrared search and
track technalogy - looking for hat ballisric missile plumes.
Wlien one, or more, plumes are detected one of several laser
poinnng ded tracking systems will engage the missile.

Sophisricated battle management sofrware will determine
the missile characreristics us well a5 the projected launch and
impact peints. This missile reajectory information will be
relaved 1o the rest of che BMDS "family” to initiare action, One
of the lowerpowered ABL Jasers used in rhe reacking process
will also measure the optical rurbulence characrecistivs of the
armosplere. This atmospheric informacion will He usesd by the
advanwe] ABL adaptive sptics system to correct for atmospheric
etfects - simitar o how eyeglasses correct vision, While the
ABL adaprive cprics svstem continuosusly corrects far arme
spheric distathances, che highenerey laser will fire ar the
Toasting ballistic missile vl the pressurized fuel tank

ruptures and rhe missile explodes, dumping rhe contents of jrs

Asrtorne Lazer
Firzl Flight -
Artisl concept,
arwork by
Mike Casnd.

warhead on or near the launch sise.

Weather sensitivities and atmospheric characterization
issuies have been key aspects of direcied energy development
since the ideas were 2 “rwinkle”™ in the eyes of researchees
decades amo, Staft meteoralogises ar Kirtland AFB, NoM.,
working with our narion's leading scientists and engineers, are
artempring to mirigare the impaces of the atmosphere on i
directed epergy weapon systems like the ABL. A teams of
metcorologists ar Kirtland and the 88th Wearher Squadnon,

Wright Patterson AFR, Ohio, have focused en technicues to
analyze and forecast rhe optical turbalence and high coad
(cirris arud sulavisual cirrus) envirenment for ABL gperacions.

Atmospheric oprical rurbulence manifests irself as small-
scale remporal and spatial flucruations in refractive index, One
experience we all have with eprical turbulenee & the avinkling
vt stars when viewed through the clear nighe sy, The searlighr
is comstant, bur the seintillation due toaprical frbulence in
the atmosphere varies the light intensiey at our eyes. The
armosphere’s effect on starlight is picturesque, but when the
ABL is radiating weapons it mass destruction the atmospheric
transmission parh needs correction, Optical turbulence is nor
the anly weather sensitiviny, however,

[n general the ABL will apecate in the upper teposphere
andd loser stratosphere - above the normal alritudes of clowds.

There will ke times when the path berween the ABL and
porential targers contains thin cirros or subaisual cirrus dousds.
There are ar least nwvo challenges associated with high clouds:
accurate cirriis detecrion and torecost, and the sansmission and

scartering impacts on loser elecrromagnetic radiatiun.

The sraftmets at Kirtand AFR, as well as seientists and




enoineers from Kictdand AFR and Hunscom AFD, Mass., hme

veen ivodved in worldwide and COMNUS armosphevic dar
collection campaizns over the pase decide, The sesules of these
campaigns vielded quancivarive information abeur the macure
and frequency of occucrence of aprical norbulence arud cirrus
clouds, This atmospheric informarion coupled wich worldsclass
research by pevernment laborateries and universities has lead to
the development of an Armospheric Decision Aid to help
fopecasters diarnose and forecast optical surbalence and cirrus
chonsds,

The protenype ABL ADA swill ingesr numerical weagher

predicticn information from rhe Alr Force Weacher Agency

and the Navy's Fleet Numerical Mereorology and Qeeancoraphy
} f

Center, and comirine this informacion with real-time merecro-

logical sarellite informnatinn o help
lrl"fl.‘n anters .|:'|.-1|'. il il]l\l L8} P L U|"'Ti-. .:l
wrbulence and cirtus clonds. The
ADA will employ aoraphical user
intertace to allow inpur or ARL-to
ragaet eometry for mission-specific
assessment of the atmosphere on ARL

15— Functicaing stanilar oo the
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for aitto-arcnind cperarions, Kirtlaod
mesearalogists are alsa invalved inan
extensive Verificarion and Validarion
ettt ro quantify rhe accuracy and
precisionof A0 analyses and
forecasts. The V&Y efforts include
leveraging 30 MH = armespheric radas
profiler systems ac Vanddenbere AFR,
Calif., the Kennedy Soace Center,
Texas, and balloonborne mensure-
ments of optical turbalence friom
several locaricns areund the counem.,
The V&V for clood dienostios in the ADA inelude oroumnd-
Lased hidar analyses and curfimeedee olservanons from borh
secstationary and polarobiter sacellites - for examyple, Jara
froam the NASA's latest Earch Olbserving Svstem platforms.
The furore of the ABL ADA includes fullv inreeraring i
within the Air Force's command and control architecture as
plinned and acguired Iy AFWA and the Electronic Systerns

Center, Hanscom AFE. There are also plans for an ondoard

ADA thar will provide real-tinie analveis and forecazt ot the
armesphere specific o the ABL during realtime execution, The
Airborne Laser is curring-edze rechnodogy, and Staffmers here
are working 1o epsure the future of weather support for ABL i
likewise srareqst-tlyesrr,

<
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Battle
Management

Separation
Bulkhead

Beam Control
System

Nose-Mounted
Turret

Active Ranging
System (CO, Laser)

)

[lluminater Laser {lockheed Martin)
& Tracking illuminator laser

¢ Seacon dlumingtor loser

® Lecars are stote-of-the-ad diode-
pumped, salid store devices

Active Loser Renger

Solid-State
lHuminator
Lasers (2)

High-Energy Laser
Modules {6)

e iiadified 3rd generofion LANTIRN
with high-power CO2 loser

® Acquires farget from IRST sensor
cue, tracks larged, arnd points CO2
loser far ranging

» Halps determine missile launch
point and impaal poini

Mosze-Mounted Turrel [Lockheed Maorfin)
s 1.5m ielescope in turret focuszes heems on
missile ond collects retum imoge and sigrols
» =120 fizld-ol-regard [azimuth)
# Extenzive wind-tunnal tests by Boging validote

ight weight composite construction

ddeve stows unfil on cloud ond dust-lree
airgral orbil

» Pretected apoinst hird and lightning strike

Beam Control System [Lockheed tartin)

® Torget acquisition ond dracking

® Fire-control engogement sequencing, aim poini-
and-kill ozsessment

» High-arergy loser beom wavefront contral ond
atmaosgheric compensalion

» Jitter controd, alignmentheom-walk control, and
team confainment for HEL and illuminatar lozers

» Callbration ond diagnostics provide autoromaus
ren|-time opergtions and post mission analysis
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High-Energy Laser

iMerhrop Grummani
& Chemical oxyzen iodine loser
iechnology
® World record for chemical
efficizncy set by Nerthrog
Gremman
* Advanced moteriels-plostics,
composites, fitonium-used o
rechuce waight
e Modular design allows far
grocelul degradation
» Clozad chemical system with
racirculating reactonts
« Designad for ircrafl sofety
and field mointeinability




Comparing Weather
Research in 1954 to 2003:

Buck Rogers of the

Tales from the bombing
ranges of Eglin AFB

in the 1950s

By Martin Hershkowitz
Former Air Weather Service observer

! have enjoved reading the Observer over the last many years;
hunpever, these past two years have contained articles on current
weither ohserving and forecasting technology that appears like
science fiction o this old weatherman, As | read these articles, my
mind skips back to cuttingedge weather research of the 19505 and
the comparison sigffers ...

It was June 1934, and | was a recent oraduare of
Chanute AFB's Weather Observer Schoal and on my way
to my fitst weather dury station at Eglin AFB, Fla. - off to a
major weather station and ceady to “fly.”

1 was very disappointed when the ptrannnd office
infermed me chat [ was not assigned to the base weather
statian, but 1o a weather research unit on the other side of
the base - in the “boonies” past the B-29 and B.50
hardstands.

Cnce 1 arrived at Eglin, and after a Jong drive through a
pine forest, an sandy roads, past numerous old bembers, 1
came 1o a clearing with 4 small, swosstory block house in
the middle of a grass circle and surrounded by a small
desert. Off to one side was a 1040t high wire fence
enclosing two large Quonset hurs and a motor pool of
miany jeeps, pickup trucks and 2.1/2 ton rrucks - hardly a
wenther station or a research lzboratory,

When | reporred in far duty, the 1st seroeant read me
the rior ace thar he saved for newly reporting observers and
told me that [ was required o attend every Wednesday
formation when he practiced his Sunday sermon on the

assembled 1roops, Then he assigned me as Team Leader of a

25th Century

Pheto caursasy of the AFW Hilory Odiice

Two weathermen preporing to trock o pilet-bolloon with o theadalite,
an F-B4 can be seen in the background. This phata wos taken in
tha1251, af an unkngwn lacation.

three-mian team and put us into an intensified training
prograrm, teaching us to be Observers in a research enwiron-

ment.

Observer — 23



We leartied how te maintain instruments for measuring

pressure, temperatire and wind, ‘.L:-a-.linl.; and |_1|'||r:-:]d'|ng paper,
filling ink reservoirs, and adjusting the equipment. Sounds easy
until your ey 1o do it onoa desert with rhe winds blowing or on
tup of 10 and 30-meter towers with the winds really blowving:
We alse learned 1o do theodolite readings every 30 seconds,
doubletheodolite readings every 15 seconds and mriple
theadnlite readings every 10 seconds. The larer two took two
and three teams, respectively, with headsets ro coordinare the
timing. Finally, we learned how to coordinate the multiple
theodolite readings te ebrain a highly accurate picrure of low
fervel winds from twn meters to 300 meters, needed to deter-
rine wind shifr impace on Jow level ground support and special
bomb release rechniques - toss-hombing, skip-bombing, and roll-
bimbing. Lirtde did we realize at the rime that we were looking
ar surface level microelwrss wind shear impact.

During our training period, we learned that the Quonset
huts housed a huge production Taboratory where the NCOs
spent their days inventing, modifying, benchesting, configur-
ing and redesiening reconling anemometers, thermometers,
hwgrometers andd baromerers, This was all the traditional
weather equipment that we naively ook for granted ar Chanuge
and when [ worked at the New Yook University wearher
research statian,

At first sight we were mystified by our new world, Forn
nately, our puides for this part of cur indogrrination into
“madern” weather research were Tech. Sgt. “Buck” Rogers, you
scit if, right aut of the 25th Century, and Staff Sz, Fannin.
When it came to knowing weather equipment, its uses, and the
plans for medernizing and improving the equipment, they were
the best in the shop. We field crew abservers learned how to
make the equipment perform at 100 percent under exposure 1o
some of the worse surtace wearher conditions - wind, rain, sand
storms, fog, ladl, lightning and thupder.

Tharks ta thar phase of our mraining we were ready to stare
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Eglin AFB's “Site 23" as sean fram the
air in the mid 1950s.

our field training. Ar first, it sounded exciting, working with
tighters and bombers, testing their combart technigues at
altitudes from o merers to 300 merers above the surface.
However, the first phase was nothing like that. We had to
install and maintain wooden foctlockers full of weather
research equipment on towers in the middle of the Narth
Florida desert.

Now, | can fly upside-donwen with no concerns wharsoever,
Fut Tegn't climb five feet off the ground without the begin-
nings of vertipo freezing me ro the tadder. Fortunately, my
eammiate, Ry, was a powerful young man wich absolutely ro
fears at all. Nothing was too difficult for him and he helped me
congjuer my fear of heights,

Now we were ready for the real fieldwork and received a tong
and detailed exposure to each aircraft we would support, theic
bivmbing, strafing and rocketing rechniques, and the kind of
things that could go wrong during chese field tests, With
exrraordinary precision for wind speed and direction, rempera-
ture, dew point and pressure obtained by ouc crews and the
results of the aiteraft’s punnery and bombing accuracy, Combar
Testing was able to determine the best close airtosurface
eombat supporr capability for each aircrafe type tested and each
combat load used by thase aircraft.

Actually, strafing and rocketing was dangerous to the
wearher crews because we Tad to be just off the line of flight
taking readings as the aircratt few past ar 5 to 30 merers firing
its weapons. The pilat’s accuracy was typically great; however,
his contral of the aircraft could be slightly off even though the
aireraft was well within the envelop, Onetime, a slight wind
shifr cosed 2 wingtip to take cur wind maszalong with it as we
stood within five feet of the equipment.

Srill another time, while we were having some lunch in the
shade of a control Blockhouse. We felt the wall convulsing, and
pieces of concrete showered on us followed by a very loud nnise.
[t seemes chat a pilor mistook the orher side of the blockheuse



for his rareet. Forunately, the rocket was a dud; however, the
controller was still most unhappy.

Afrer some four months of taining and fieldwerk, and the
transfer of another wenther specialist, [ was selecred o work in
the Climatology Laboratory. 1 studied the effects of wind,
remperature, dew point and pressure on the dispersal of
particles - bullets, rockers, hombs - and the possible develop-
ment of mathemarical equations for predicting the envelop of
dispersion. The data was parhered from the test equipment oo
the towers and the readings taken on the ranges. The tech-
nigues used were statisrics, physics, chemistry and marhematics.

One intriguing aspect of working in the Climatology
Laberarery was the data we received fram Gaar Island in the
Gulf of Mexico. There they were dispersing a different sub
stance than that on the ranges of Eglin, We then studied the
impact of surface weather on nvo kinds of dispersions, the
heavier objects of bullets, rockets and bombs from the ranges,

and the very much lighter substinces from Goar lsland.

In Febmuary 1955, 1 received orders to report to a traditional
weather detachment at Kirtland AFB in Albuguerque, N.M.
The rraining and experience [had at Eglin served me very well
iny the deserts of New Mexico and later in French Morocco. [
was able to train my teams in techniques they had never heard
aof ar Chanute, which made their ohservations very vatuable o
the forecasters, My experience in the Climacelogy Lab provided
me with grearer insight into surface weather patterns and
emabled me to provide my teams wirh tips abous whar to ook
tor when they went cutside during rapidly changing weather
conditions,

Yet, with all this great exposure to the curting edge of
weather research, 1 read abour the new Air Force Wearher

techniology and the advanced forecasting techniques and [ am
humbled. 1 came out of the "Stone Age” and now read about
you in Buck Roger's “25th Century.” Viva con Dios! ¢
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Technology is “In The House”’

By Tech. Sgt. Richard Riter
Wagcther Training Flight

There is a saying thar the only thing
that remains the same is change, and thas
hias cerrainly been rrue ar the Weather
Training Complex, Keesler AFB, Miss,
During the pasr theee years the advances
i compurer techoelegy and inserge
ticmal tocls have allowed rthe Wearher
Training Comples to transition from
archaic classrooms wo fully modern
learning environnsents, Gone are the
clivs o longwinded lecruee coupled with
meticuleus note tking. Chalkboands,
owerhead projeciors and slides, and
simplistic mockups have given way to
rew rechnalogy, interactive presenta-
tions, and realistic training on the
equipment actuatly used in the field.
Classroom instruction has been so
positively affecred, today's students are
much more receptive o Jecture and are
fully engaged.

The mast significans change o our

classrammes has been the equipment used
to facilitate learning: Not oo leng ago,
any tvpe of mnltimedia in the classsoom
was considered insovacive. Sarellite slides
viewed on 35mm Caramate was consid-
ered “high tech,” even multi colared
chalk was nnce considered stare-ofthe
art. This i no longer the case.

Powerful computers used in cenjunc
tien with high-resolurion onegun
prajecrors provide extgemely ingeresting
and interactive instruction. When these
are paired with the latest Smartbaard
technalomy, the [‘-L:-T-::'I'I.Ti.'l.l for fearning
skyrockets. Such technelopy is a far cry
from multicolored chalk and entices
students who have grown np on inferac-
tive vider pames and high-qualisy DVDs,
I addjrion to an interacrive visual array
of lecture 1onls, entite classrooms have
been dedicated as computer labs

ensuring that each student has a

computer to work on and to practice
handson application.

Chart analysis, metearnlogical
satedlite analysis and operational wearher
squactron emulation are just a few of the
subjecs usimg fully auromated compurer
lahs, Students no longer look ar fuzzy
phomocopies of ancienr sarellice images -
imazes that have long lose the detail
negessary to determine the ditference
berween stratuis and cirrus, Teday's labs
display canned and real-time dara. Charr
analysis, radar analysis and saredlive
analysis are accomphshed vsing canned
data to illasrrace the “perfect rextbook”
scenario, and veal-time data is used to
illustrate the face that "perfect texthook”
scenarios seldam occir in the real world,
Instriction poes beyond mid-laritude
torecasting in Hlinois where all the rules
Appar To work. We can now Q0 ATy here

it rhe world and lead students theoagh

Tech. Sgi. Scott Brodlay, weather instrictor with the
335th TRS/IJC, Keesler AFB, Miss., disnlays the
many uses of the smertboards lncated in nearly
every clossroom. The instruciors are oble 1o display
presantodions, edit them on the fly, ond odd to each
slide by drewing on it ds one used to drow an
transparencies. Finally, with @ program colled
schematic power browser instructors will soon be
abile to overloy multiple slides {e.q., satellite on
chorts) and zoom in and owl o see greater delail
in gach slidea.

Pholes courtsss al 335t TR
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Instructor Stoff Sgi. Robert Knight helps student Airmen 151 Closs Calie Andersen with weather chart analysis,

the pirfalls of rules that don't always
wiirk, anpwhere, anvtime. Realiry is key
to our Jabs and the technology in place
provides thar capability.

Classraoms have been further
enhanced by the installarion of a Lecal
Aren Mecwork. LAN connectivity allows
each classtaom to freely store and share
information as well as have instant access
1o masltiple weather resources via the
Whirld Wide Web, Instructional
materals wsed in nne section of the
building can now ke utilized ip any
classtoem. Also, threuch the use of LAN
connectivity, instrucioes have the means
o quickly access and Jisplay a mulritude
of images, craphics, and weather

producrs. This instant access o currenr

weatner data in a multimedia formar
brings a high level of realism to the
classroom enviranment and liberates the
instructor from a hardened set of rools o
explain complex atmospheric dynamics,
The newest equiipment used in che
classroom has freed the instructor to use
his or her imaginarion and allow the
INStrucror fo move away from the lecrern
and lesson plan. Simple lecture has
ransformed into an engaging weave of
audio, video, and even tactile media. The
instructor no longer has to e the “song
and dance” for the curriculum - the
marterial can now “speak” for jtself. In
addition o the impreved way we present
the marerial, instructors and technical

development personnel can more

preciscly gauge rest and student perfor
mance, update curriculum neacly on the
fly, and develop new courses as they are
needed using the latest course design and
monitoring software,

Your schoolhouse is ready te serve
your training needs with engaging
insrrucrion and realism, Future enhance
ments are sUre (O improve on the exciong
training atmesphers currently available.
As the formal instruction of years past
cannot hald a candle o the instrucrion
available roday, anticipated technological
advancements will continue o improve
instruction delivery and methodology.
The prospects are exciting, and the

investment in the furure invaluable. %
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“Flare Patrol”
ends at Ramey

By Paige Hughes
AFWA Public Affairs

.....



etachment 3, Ramey Solar Ohservanary,

Paertn Rico, celebrired the last oy of

operation May 1, 2003, with an inactiv-

aton ceremany officiaced by L. Cal.
Wendell T Stapler, director of opemtions, Air Force
Wearher Azency. The unir witl pfficially inactivare later
thiis vear,

*The efforrs of the prodesstanat assiened so Detach:
ment } have been instrumental in helping mitiate the
impact o sateilite communications, space vehiele
pperafions, sround-based mdarsysrems, and precision
pisided weapons svstems,” said L Col. Stapler in his
remasks,

Fuor the pase 37 yisirs, the detachment has heen
providing real-time sobar and nearearth seophysical
clata ro AFWA Space Weather Operarions Center
farecastess and the jointly operated UL, Ajr Force and
NOAA Space Weather Operations Center in Boulder,
Lo,

AFWA 35 the sole Dol provider of solar optical and
raclio sbservations aralysis and forecasting. The
inactivation of the Ramey relescope will leave three
optical tebescopes operational in the Air Force Weather
invenory,

Closing the solur alsenarory witl eliminate the

virrens redundant solar ohserving pattern and provide

savinies oo fussd improversents to the Solar Electro.
Upril_;ﬁ Menwork.

Additionally, recent advances in rechnelogy he
hrought improved capahiling go the spoce weather
community. The space based Solar Koray Tmaser
provides constant, real time, Xeray (mages of the Sun
and dees not have to contend wirh clouds or sunsets,

*Space weather and aur mission of solar ohserving
ian' T amy less Bnpormant because we ane inactivaring, it's
Juist becoming more effective,” sad ¢ I Frank
Tersieni, Der. } cammander,

The nine members currenthy assiened o the
observarory will asssr in the dismanting of the
specialized equipment and then transition t ocher Air
Force assigriments as the unit shuts down, The
ohservarory s situared on the cliffs of norshwestern
Poerto Rico and VLIS fi saobsty 77 acres of Snd on o
stre near the former Ramey Air Force Base,

*Captain Tersioni and his unic bave been on the
foretrant inevolving our ability o better analyze and
furecast sotas activities, said Le Col Stapler, "We salin

s |
'|I:"l'\.'f'|'!- far 1|'|i."'.|' conmsmutment :!-E]l.; seryice, T




tightning strikes dusing monsoon

season neoy Kingman, Az
Phata by Tindy det Volle

By William P Roeder
45th Weather Squadron, Chief Staff

Meteorologist

What is the most cost-
effective action military
meteorologists can do to
reduce weather deaths
and injuries for our
customers, and for our
families and friends!?
Lightning safety
education is the answer!
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Lightning is the second feading cause of weather deaths in

the 115, killing more than wenadoes or hurricanes. Lightning
atza inflicrs fife-long debilitaring injurkes on many more than it
kills,

Both the American Meteoralogical Society and the Nagional
Weathes Association have issued ligheaing safety policy
staternents recently calling for mereorolegisrs o proactively
enmaoe in lizhening safery education. Lightoing kills, play ic
safe - learn more abour lizhening safery ag the provided website
table.

The military is especially at risk for ghtning casunlties,
accerding to a 2001 repart from the Center for Disease Contral
And Prevention, That should be no surprise given all the
raission training, titness workouts, and recreation we il
aateside, Before you decide wo sty eutside a livde longer when
thunderseoems threaten, ask voursedt if it is worth desrroving
your eareer and devastating vour life and the lives of your
family?

White no place in the LLS. is riskfree from lishtning, some
places have more risk than others, especially the Southeast,
Gulf Stares, Mississippi and Ohic Valiews, and the Front Range
of the Rocky Mounsains. Fortunately, most lishrming casualties
can be easily, quickly, and cheaply avoided. While 100%

suarantesd fighming safery is nos possible, teaching the




foliowing few simple suidelines wilt provide a high degree of
satery, On-base, follow vour local procedures. React ro the local
lightning warches and warnings immediately. Ofthase, proper
personal lighraing safery is o fve-tevel process. NO place

outside is safe near a thunderstorm!

LE\'?EL’IE The best levet of lighming safety 1= to avoid
the threat in the firss place. Use the local weather forecast and
know your local weather parterns to schedule your outdoor

activities to avoid thunderstorms.

LEVEL‘Z: If you have o be outside, use the 3030
Rule.’ If there is 30 seconds or less between lishening and its
thunder, go inside. Stay inside for 30 minutes or more after
hearing the last thunder. The satest place from lightning is
inside a larae fully enclosed building with wiring and plumbing,
such as a typical house, Once inside, don't vse a carded
telephone, keep away from electrical applinnces and wiring, and
don’t use plumbing. Don't warch lightning from windows,
doorways, or breezeways. [y a large building, inner vooms are
aenerally safer, If you can'’t ger to a good buitding, a vehicle
with a metal roof and metal sides offers some lighming

profection.

LEVEL-3: 1 vou have 1o be outside with

thunderstorms in the area, avoid the locations and activities
that are the most dangerous. Avoid high elevations and open
arcas, like sports fields or beaches. Avoid rall iselated objects,
like trees. Avoid warerrelated activities, like swimming,
Loating, and fishing, Do NOT go under a tree to keep dry!
Avoid heavy equipment and farm equipment with open

cockpits,

hining Safety:

It could save

your life

LEVEL"’-I-! 1f voou v made severad bad decisions and

find vourself outside in a danserous locatien away from sheleer
with thunderstarms threatening, vou can reduce but not
elimisiate your risk. [tis much beszer to have planned ahead or
-‘\fi.l'ﬁ'ﬂ."l-_l tened o the forecast and moved o shefrer sooner, Lise
the fellowing as a desperace last resort only, Proceed o the
satest spot possible, Get aff elevared locations or open areas.
Aviid rall isolated objects like trees, Get away from water,
While moving ta the safest spot, watch for the signs thar
lightning may serike in a few seconds. The hair on your head,
arms or legs might start .standing up. Or your skin might stare
tingling, Or light metal objects might start vibrating, Or there
may be a staticlike crackling sound. [t you see any of those
signs, react immediately. [f you're in a group, spread out wich
several body lengths between each person. Then use the
lightning croucly’ — put vour feet together, squar fow, tuck vour
head, and cover your ears. Afrer a brief wair, slowly stand-up,
watching for the signs that lighening may stifl be about o strike,
then continue towards the safest spor. Remember, this is for
desperate last resort use only! No place outside is sate near a

thunderstorm!

LEVEL-5: Firse Aid - all lishtning deaths are from

cardizc arrest, or stopped breathing from the cardiac arrest,

Call 911, then apply CPR or rescue breathing, respectively.

Serve your customers and serve your communiny; teach
lichrning safery, The 45th Weather Squadron stands ready ro
help you develop your own lightning safery program.

« Remember the Lightning Safety Awareness Week motto —

fighming kills, play it safe! ¢
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Educating today’s Air Force

space weather leaders

By the Air Force Institute of
Technelogy staff

Even the visionary Sun Tzu, who said,
“Know the weather and your vicrory will
e CI'II'I'l"'lE‘TL'.M could nor lave ancicipated
the way cur need for armospheric
awareness wold expand in the present
day. As military technelogies become
incregsingly dependent on a spacehased
component, the art and science of
fsrecnsting space enviranment impacts
corne to the forefront.

[ crder to carry out its missicn, the
military has o growing need 1o determine
“space weather.” It's a difficult mission
assignment, full of unknowns, yet it has a

bright furure, Paving the way ineo that
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Somgle disploys of the
Operctional Space Environ-
mant Meteork Displey suite of
products. These oroducts
addablish the first-guer
cperaliongl space wenther
impact map praducls far
specific communicotion,
navigation, surveillonce, and
cther DOD cparptionn|
systerms.

furure for Air Foree Weather is the in-
residence space weather gradunte degree
program ar the Air Force Institute of
Technology, A little on the why, what,
and wha ot that pregram fallows.

Thi vast regicns of the heavens
separating our planet from the other
ohjects of the cosmos is far from empty,
and the swirling gases filling thar vaid

can have a significant mpact on human

activities. Consider the presence of near-

light-speed particles ejected fram
explosians on the Sun. These energeric

particles reach Earth in a matter of

minuces, with the puwer ro disable

NIGHT,

sarellitestabilizing sensors, or 1o rrigger
unthinkable consequences for an
asIronaut performing a space walk,
Consider also the Northern Lighs.,
These are rl‘rtf“ ;_IHTUT;I] ATOTINS nf rhe arctic
circle - wondrous red and green curtains
of light that can blind early warning
radars and disrupt ecverthepole high-
frequency commmunications. laagine
further the possibility of 3 criise missile
missing s targer in che Middle East
because of a Global Posirioning Satellise
guidance error created by churning
bubbles of ionized gas in the evening

armuosphere 100 miles high. The military




and pelitical consequences of yuch an
incident cannat be taken lightly.

The weather challenges of these
situarions, and mamy other space weather
eperational impacts, are the purview of
Air Epree Weather space science experts.
Among other reasons, the task is
daunting due 1o the volume of space we
maust model and farecast for {couniless
illicms of times larger than the [rispo-
\-|.'1'|L'rk}-

Addiriemally, che near-Earth space
eovironment has only been studied
sesternatically for abour 40 years, making
this a scignce in its infancy compared tw
meteorclopy. New and better satellites
are helping tmatters, but predicting the
riming and operaricnal effects of a given
space wearher storm is still like forecast-
ing thunderstorms for che enrire ULS,
based an cne ballpon measurement! The

(W}I‘: way 1o il'l1]"rf“.'l_) OUT §Pace went | 16T

capabilities is through education and
|'I.""|.'.|T(I'I| ..'Il'IJ .'I.LF[TI‘; ’.'-]",LL'-L' '«.\.\:\'ll.l'!('(
sridents and faculyy are helping lead the
Wiy,

Unlike the AFIT meteorulogy
program, which will soon rransition
Monterey as part of the AFIT - Naval
Posteraduate School alliance effors, the
space weather master's program will
remain ar Wright-Pattersan. In addition,
a new “hyleid” tropospherespace
wearher master's progrim will now be
atfered at AFIT, which will complernent
XOW's "mainstrenming space” initiarive.
One student is already slared to enter the
“hybrid” program in the fall of 200

The AFIT curricudum covers all areas
of space weather, including studies of
solar science, Eareh's mapneric tield, and
Ll"‘!"'cr ;ll'['l"l"'h\"'l'll-'r]\‘ Ll\'l]:‘ll'lhg\' llllll
chemistry, Operational consequences of

space weather are stressed throughout

the coursework, and then summarized in
our “eperational assessments” course
near the end of the program. This
“capstone” course allows the students o
apply their acquired space wearher
expertise to the practical probleny of
space wenther analysis, forecasting, arul
resulting aperational impaces. Narurally
the AFIT faculty respensible for this
procram most e highly trained in hoth
the science and operativnal aspects of
space weather, The current military
faculty includes Majs, Devin Della-Rose
and Clark Groves, and Air Force Reserve
Capt. Stephen Quigley, nll af whom have
exTensive gperiti iyl space weather
experience. This experience includes
assignments af the 35th Space Weather
Squadron and HQ Air Force Space
Command. Groves is a pradvace af the
{irst in-residence AFIT space weather
class of 1993, Both Della-Rose and

Call tor AFW Thesis/Disserfation Research Topics

By Lt. Col. Ron Lowther
Air Force Institute of Technology

Each year, the Air Foree Institute of Technology through the
Air Force Weather Agency's Air and Space Science Directorate
requests graduate student research topics from Air Force Wearher
organizations. These research needs are addressed by weather
officers attending milirary graduare-level programs ar AFIT and
the Naval Post-Graduare School, as well as, various civilian schools
affering meteorology programs.

The purpese is to focus these vital research efforts on solving
critical needs of AFW and ensure they provide direct payback ro
AF operations. We reguest your input to ensure we provide AF[T
stusdents with research ropics that are of direct applicability to your
mission and operational problems.

‘our submirred ropics are first priorirized and then provided o
ali resident and non-resident weather srudents. All AFW master of
science and doctoral students atrending AFIT or NPS must choose
topics from the list, The specific format for topics will be sent out

via distriburion by AFWA/DN this summer,

Please submit your ropies to either AFWA/DNXT or AFIT/
ENP no liter than Sep. 15, 2003, AFIT and AFWA will consoli-
dare a list and forward to AF/KOWX who will convene the

Advanced Academic Degree Wearher Research Review Board to

priaritize the topics. The board consists of AF/XOW (chair),
AFWA/DN, MAJOOM representatives, and an AFIT representa-

tive. All thesis topics are reviewed and rank-ordered based on

current AFW needs and then sent back to AFIT for student use by

Dec. 1 each year. All weather officers atrending space weather

programs incresidence at AFIT or meteorology programs at NI'S are

required to work high prioriry ropics from the lizt and present their

deliverables ro AF/XOM/ when complete.

For topics chosen, AFTT studenis will work with you as their

studies progress ro focus the ropic and maximize warfizhrer

pavhack to your orcanization. All thesis/dissertation research is

managed by AFIT either through the inresident graduare school or

Civilian lnstitute programs. We look forward ro vour research

topics and working with vou to oprimize AFW's limited research

resources. Both mereorology and space weather ropics are encour

aged. ¥
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AFW Briefs

Editor’s Note

The 2002 Annual Air Force
Weather Award information
printed in the May/Jan 03
Observer, pp. 1819, was incorrect,
The corrected names and omis-
sions are as follows:

Nominates for the Barney
Award, outstanding AFW ficld
grade officer, was Maj. Jay Des
Jardins, Jr. (USAFE).

Nominated for the Best Award,
excellence in weather staff support
- enlisted category, was Master
Sgt. Brad Kellaway (PACAL).

AFCCC/DON, AFWA,
Asheville, N.C., is the Merewether
Award winner for most signiticant
technical contributicn.

Additional nominees for the
Moorman Award, cutstanding
weather unit providing specialized
supportt, were the 88th WS
(AFMC) and the 614th SOPG/
AWT (AFSPC).

ACA/SO Reunion

The Air Commando Associa-
tion/Special Operations Annual
Reunion will be held in Forr
Walton Beach, Fla., Qct, 10412,
2003, The event will highlight 42
years of Air Force Special Opera-
tions around the Globe. For mere
information, please call (530) 581-
(099, fax 850-581-8988, ¢-mail
aircomando®@ael com er visit the
wehpage at hreps//

home.earthlink.net/

Taircommanda 1/ for more details.

26— Jul/Aug 03

Groves received their PhoDs in space
physics from Urah State University as
part of the AFIT Civilian Institure
program. They are joined by three
permanent AFIT civilian faculry
members - vetired Li, Cols, William
Bailey and Glen Perram, and Dr. David
Weeks,

As the needs of our military, and the
state of space science continue to evolve,
the AFIT space weather MS program
must keep pace with borh! On the
science side, computer mededing and
simulation is the key to space weather
analysis and forecastine—just as in
rrepospheric meteorolooy. Needless wo
say, computer capabilities have exploded
aver the past decades, and space
scientists are inaking full vgilicy of this
growth. AFIT has responded by creating
a space weather laloratory 1o expose
students to stare-of-rhe-art space wearher
compurer models. This includes modes
that analyze and predict space weather
conditions, such as the lonospheric
Forecast Madel, as well as cades thar
convert this scientific output to opera-
tional forecast products, namely the
Operational Space Environment
Nenwvork Display software suite devel-
oped by the Air Force Research Lab. On
the military side of things, AFIT must
ensure that its students concuct research
that benetits warfichter needs as directly
as possible. To that end, AFIT and XOW
have recently signed a memorandum of
agreement ro annually colleet and
pricritize space weather recuirements
fram field agencies. Student research
projects are then selected from this
prioritized list, In addition 1o their
standard thesis defense acrivities, student
research colminaces with an exceutive-
level briefing to XOW representatives.
The AFIT-XOW MOA process has drawn
high praise from Brig. Gen. David L.

Johnson and Col. Lawrence Key in s

firse two vears.

Recent studlent research projects have
hichlizhted the breadth and depth of
space weather studies vital for our
support of DoD operations. In 2001,
Capt. Herbert Keyser, AFWA Space
Weather Operations chief, and Capr,
Bradford Green completed i much-
needed study of space weather data
provided by Defense Meteorological
Sarellire Program sensors, This dara will
be invaluable to initialize next-generation
space weather forecast models - analo-
gous to MM3 initialization by balloen
data.

This year, Capt. Jose Harris, newly
arrived at AFWA, complesed a ground-
breaking study to enable ATW forecasters
to predier environmental conditions
leading to buildup of dangerous
electrical charges on Dol space plat
forms. This year's studenr projects
include an improvement of cur akility to
predict the location of the aurcrat
rcgions, methods ro forecast ionospheric
rurbulence that can garble satellite
communications, and a comparative
study of elecrric tield models nsed as
drivers for ionospheric space weather
simulations,

Space weather for the wartighter is
cne of the most challenging areas for
AFW professionals. Make rio misrake,
this responsibility will enly continue to
expand as Do) eperations become
increasingly dependent on space-based
systems. Suceessful weather support for
these endeavors will require the coopera-
tion of highly skilled individuals across
many agencies, and AFIT is working hard
to ensure that our space weather
araduares are ¢qual ro the task. As far as
the mission extends, even into space, we
must continually meet the challenge set
before us - "Know the weather and your

victory will ke complere.” "V
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Tt HQ AFWA,

Clinstopher Linett,
AFT, T

Awards and
Decorations

br I, HO AFS,

JOINT SERVICE ACHIEVEMENT HQ USAF/DP
MEDAL SPECIALIST O

AN ATION MEDAL
T St John Ruiledpe | Tih WE,
Indi dis, Trd. (AR

WEATHER CRAFTM
St. Yohn Bairig |




pan

Willinm Dagley, 1111h WF,

by Fiekd, Tems ANG)

ot Soney Bair, Trh O8=/08W,

s ARR, Toos

Stat Sgi. Lisa Blackwell, 10ih WS/BWS,
Fr. Bmga, ™.

Stalf St Deidea Brrown, Tieh OS58/054W,
Rubins AFH, L.

Statl Sgt. James Brown, 75h S05/00W,
Hill AFR, Ueah

Stall Sar. Jura Brown, Sl O55 v,
Andreus 4FR, Wd.

Skl Sat. Juin Burciaga, HO AFWA,

Sla” I“g‘[ F‘.LU.'II G-:I."n Blrh 55
Travis AFB, Calif.

Stalf Sgr. Derek Gosney, Sith CE5/08W,
Nellis AFB M.

Staff &g, Christina Guidiss, 204th WFE,
Metiuire AFE, MU (AMG)

Staff Sut. Rodiey Hateey

S0,

i St Anthony Rules, 314k OS5/03W,

Lintle Riock AFP. Ark.

Sialf Bgr. Tina B, 03 065,
Elmendesl AFR, Alaska

Staff Szt Emili "thr 4 CRS/ORW,

Nellis AFR, \ o
Suaff fgt, Lakesha Sewedl, 78h CIRE/OSW,

Rohims AFB, Ca

Sraft 51 Mark Smith, 18ch WS/EWS,
Fr. Bragg, N.C.

Staff Syr. Tor Temple, 334th OS5/05%W
Eielsen AFH, Alaska

Stalf S, Berjamiin Tusha, 351 {
Avizno AR, Tk

Sttt Hgx. Daravanh Vemgsowanh-Myers,
S0ch DES/OSW, EE Wharen AFR, Whn.

TSR,

Fr. P AN, BLY,

Staff Sgt. Tonwa Tevthell. 970 CESATE S,
Alrus AFD, Ciila,

Senior Airman Tamara Aldrich, 7. €158/
DSV, Petersem AFH, Colo.

Senior Aicman Dobby Banm, 46t W3,
Eglin AFB, Fla.

Senior Atrman Dougles Bunn Jr.,
18eks WS/BMEE, Fr. Borag, NLC.

Senior Areman Charles Do, Sitch D357
OSW, Luke AFE, Ariz.

Sendor Airman Catherine Lee, 305th 085/
O3W, Miliuire AFB, N.].

Sendor Airman Gerber Loz, [0th ORSS
DN, Hurlbere Field, Fla.

WEATHER FORECASTER

APPRENTICE COLRSE

Tech. Sgt. Michael McGann, 107 W,
Selindpe ANGE, Mich, ANG)

Tech, $ar. Richard Robele, 2Rk OWS,
“-h:m Al ﬁ. S E_ '

15k WS, S AR TIL
Adrmran Lar Cliss Glenn Hardson,
15ch V&S, Scon AFB, 1
Adrman st Clas Brian Halland,
25ch OWSE Davisbanthan AFH, Ariz
Adrman st Class Seott Hom, T Q0%
[ravisMorthian ATR, Ariz
Axrmman Lt Clhass Bl Hiven, 13th OWS,
Seort AFE, 111,
Aarman 1st Clas Daminic Martin,
15rhy CAES, Soort AFE I
Adrmnan 1st Clas Matthew Mattern,
I5th OMWE, Moas-domthan ATH, Ars
Adrenan 152 Clasa Kimberly Phillips,
Wrh UNES Shaw AFE, S.C
Adrman 1st Class Michelle Schiluter,
0rh O Yikors AR, Japan

ALECMAN LEADERSHIP SCHOOL

Stadt S, Joseph Arddaya, 5Trh 055050,
Nellis AFR Nev,

Staff Szt Johnmy Flores, S0t O&5/ DO,
Fheppard AFB, Tooms

Sraff Syt Qavan Ghidden, S0k CRs 0N
Fheppund AFB, Teoms

Seaff Sgr. Navalie Roberes, S7rh 055006,
Wellis AFB Mev.

r Lse Class Dhlan Tucker, Z5th OIS,

Sl AFB, 8L,

Ajrmn [yt Ol Joshua Uhl, 20ch OWS,

Takisti AR, Japan
Ajrman Lt Clas Christopher Walters,

230 ONS, Dinds Monghen AFB, Ariz.
Adrman Kovin Bell. 15th COF5, Seoi AFE, 11
Airman Danied Bockley, 25rh U5,

DavisMaoraban AFR, Ariz.
Airman Matthes: Cugrier, 15th O

Scart AFR, 11l
Airmat Stevens Lowry, 2k B8

n Mhite, 1oth £ L

MG AFE, Wach,
1t Le. Christopher Lovert, 50th (%
POW, Sheppand AFR, Tisas

Kuss, 25th WS,

Adrman Baste Din.uelk Laney, 28eh OWS, 2nd Lo Paul Koeches, | 1th OWS,
Shaw AFB, 5.C. Elsiteinor] AFR. Alaska
2rut Lo, Kimnderly Matwick. 80th 0185/
COMBAT WEATHER TEAM [N, Sheppan AR Tesis "
OPERATIONS COURSE Master St Michael Chandler, 80th (587 -
2nd Lt. Bracley Harkaugh, Z6th OWS, [0, Sheppard AR Texas fi

Staff Sgi. Johnay Flores, Sith OSSN,
Sheprand AFD, Texas
Staff Sge. Derck Gosaey, Tk CRSTEW,
Nellis AFB, New
St Sg. Kenneth Lester Jr, (LA,
Tk (058, L...u'nr! Fama, Japan
fehisel B grales, 73th 55/ 05 W,

Barksdale AFR. La

Snfl Sgt. Warren Hines, 15th OWS,
Sernt AFH, 1.

Statf Set. James Melean, Jeh (083,

“rul.:rr Arrmous Brinn Seedth, e 2,
£0Tth W5, Camp Humyphireys, Kona
Senigr Adrrnan Kimberby Whin,
264k OWS, Barksiale AFE, 1a.
Adrrnan 1st Class Matthew Strowd,
19th ARCS, Fro Camphedl, Ky,
Adrnan 151 Class Brandy Tamnplain,
2tehy OO, Rarksdale AFR. 1

Prometion to Senior Master Ser

Gearyge Hathaway, 140k W,
Williw: Grove ARS, Pa.

Vince Delaney, 2071 WE
Indisnapels, Ind,

Promaation w Technical Sergeant
Carles Coreaado, 19%h WE, Channel
Lslarels ARIGS, Calif
Mark Herrent, 10M4ch WE <a np Frefiered, &4
Jahrny Hobls, Lodih WT, Celumbar, Ohie
Midhaed Perticord, 123 WE P, O
[oradd Wilhelm, 107th WE
Seliridee ARGH, Mich,

SENIOR NCO ACADEMY

Mester Serpeant Stephen MeEloow,
HL AFNGA, Uit AFT, Neh
Wisrimpuishied Gradoaed

NCO ACADEMY

Tech. S, James Baron, Jrch UWS,
Barksdale AT La
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