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! Chapter |
Locat fon, Topopraphy and Local Effects
! 1-1 Station Locatlon
i
: George Alr Force Base is located 6 miles northwest of Victorville, CA at 34°35' N and 117°
23 W oand has a Tield elevat fon of 2875' MSL..  The base lies in the southernportion of the Mojave
) Desert which pradualiv (.97 prade) slopes ap towards the sonth-southwest.  The Mojave River {lows
worthward trom tt=sonree in the San Bernardine Mountaing to the southeast and passes one mile east
) of the base before returning to its wnderpround riverbed,
: The area north and cast of the stat lon is dominated by rapged hills and valleys typical of
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the Great Basin arcea. Somtheast are the San Bernardino Mo abns (hipghest peak, Mt. Gorgonilo,
cleve 11,485 MSL) which run soalbieast through ooribwest . Twenty wmiles south of the base Is
Cajon Pass (elev, 4,300" MSL) which separates the San Bernardino vange {rom the San Gabriel
Mountains (highest peak, Mt San Antonio, clev, 10,080" MSL) to the southwest of George. Sixty
miles west of Ceorpe s New Hall Pass (elev, 3,000 MSL) separating the San Gabriels from the
foathills of the Sierra Nevada ranpe to the north.  Seventy miles west-northwest is Tehachapi
pass (clev. 3,800" MSL), 1the pateway Lo the lower San Joaquin Valley.

Normally dry lake boeds, Mirage lake, 12 miles west-northwest, and Rabhit Lake, 20 miles east-
southeast at the end of Lucerne Valley, both become excellent moisture sources for a period after
heavy ralns. The California Aqueduct runs narthwest Chrough Hesperia, then towards Palmdale but

is not considered a substant [al moisture source except In perfods of alr stagnation (Fig 1-1).

Serub brush, cacti, Joshua trees and some larger Cottonwood and Willows along the river bed,
are suffictent to keep the samd In place ander most conditions.
1-4  Topographical Effccts

The Mojave Desert (s the result of the surrounding topography. Weather records {rom deseri
stations oo very scanty and widely spaced and we really do not know just how topoygraphy affects
speciiic weather phenomena (Ui 1-2),

Winds are a year round problem to accurately foreeast.  Numerous passes in the mountain
ranges can magnify specds, give strong wind shear and cause low tevel jets that bounce across the
desert {loor giving 20-30knot speed differenees within o fow miles.

The mountatns block the marttime inversion for the most part but on occasion it will extend
over to us, capping pollution pouring through Cajon Pass,

Frontal systems approaching From the northwest seldom have ceilings lower than the mountains
in that direction (clev 7,000').

Thunderstorms smd winter stratocumalus borm over e mountains sonth and just (o the cast of

the station where the Cajon Pass winds TR0 the zomal tlow,  Clonds will bt td along this Hoe
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unt [ they intensify S (lefent by (o move co o g,
These and other poenomena will he cxpanded on o the tollowing chapters,
1-1  Basce Weather Statton and Meteorolopgica) Sensors.
The weather siation is located bebind the Contrel Tower in the Base Operations building.
; .' Observat{ons are taken from the southwest corner of the building., A stairtower there gives a
vantage point that bhoas only about 15% of the horizon hlocked by hangers, trees, ete. Visibiliry
) ' checkpoints are very [infted between |oand 7 miles (fip 1-3).
3 Installed Equipment

GMQ-20 Wind Scr with 3 transmitters

N
3 \;‘q GMQ-10 Transmissometer transmitter and detector
N MQ-13 Rotating Beam Ceilometer transmitter and detector
[
N TMQ-1] Temperature/Dew Point transmitter
3 Rase Weather Station
* R0O362 Wind recorder
€ .
“; IDB1ISA Wind indicator
T
M ML512 Mecnrial Barometer

ML102 Ancroid Barometer

TP

3 “ MLL562A Barograph

GMQ-10 Transmissometer indicator

L

GMQ-13 Rotating Heam Ceilometer indicator
3 T™)-1]1 Temperature/NDew Point indicator
| ML47 Pain Guayge
Active runwav indicator
L)
Tower
4 )
1
.- D815 Wind indicator
p 4
- 373 Wind indicator
Ground Control Approach
3 IDAIS 4 Wind indicators
1-4  Pollutlon Sources and Elbeets
\ The primary source for pollation is Fires,  Concentrated fn the fate sommer and fall, these
fires In the surrounding hills add conslderable smoke to the air, reducing visibilities to 1-3
miles in nlaces, especially when capped by an inversion,
- Los Angeles pollution Is often forced up throngh the Cajon Pass., This is a year round

George AFB visibility scldom drops below 5 miles because the pollution tends to

phenomenon.
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concentrate in the Lucerne Valley and along the toothilfis of the mountains.
Two local cement plants, 4 miles southeast and 3 miles cast northeast, do not really effect
I
: alrbase vistbility but during carly morning hours when stroug (emperature Inversions are present,
| visibilities In the valley to the cast can b reduce to 3=95 miles.
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; CHAPTER 2 : 8
IMPACT OF WEATHER ON SUPPORTED UNITS
2-1 Units/Activities Supported
Tactical Training George Is the home hase for the 15 Tactical Fighter Wing. The 35 TFW is
one of three wings, world wide, whose primary misslon is that of Wild Weasel. Wild Weasel Aircrews
M are trained to, in time of combat, seck out and destroy enemy surface to air missile sites. This
makes them the most proficient flyees in the Air Force In the firing of Air to Ground missiles. .
1 All other units on the .h.-m(- are here to support them. A secondary mission of the 35 TFW is to

train student aircrews to fly the F~4E/C. They mect this end by attending a 5-8 month RTU

* = (Recycle Training Unit) program. They lcarn the basics of dive bombing, dog fighting and air to ;
\\ alr refueling. The training program is rigorous. Students fly up to twice daily., They also {
“ attend daily academic classes, Consider the RTU the fighter pilot Tech School, The table below ;
T outlines the major units supported on the base, ‘
" Tablce 2-1 Organization ;
. ‘7 TACTICAL TRAINING CFORGE i:
R HOSPITAL ’
F - ]
’ E 35T TACTTICAL, FIGHTER WING g
H
5" DEPUTY COMMANDER FOR OPERAT [ONS COMBAT TSUPPORT GROUP MATNTENANCE :
1 g 20 TPTS / Cerman AF F4E Base Ops
. j 21 TrTS / F4E Civil Enginecring
! 39 TPS /| F4G
e S61 TFS / F4G -
562 TFS / F4E
! 563 TFS / F4C
; 84 FIS / F106
i Helocopter Ops UH | P I
“d }

< et oo 1
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49
2-20 W) TPW MAINTENANCE

Job Control recefves our Met Wateh Advisories and Weather Warnings through Base Ops. They
take actions base on Severce Weather Phases ax listed in AFR 35%~1, TAC Sup 1. These Phases are:

Phase 1: Reutine operations for which no natural disaster producing phenomena are occuring or
expected to occur (within the state of sclence capabtlity of predicting such phenomena).  This means
that weather warning criteria are not expected to ocear within the established desired lead time.
Weather warning lead times are designed to provide agencies sufficient time to accomplish protective
measures.  Under Phase 1, non-destructive weather conditions (such as winds up to 34 knots, rain,
snow, and thunderstorms) are to be cxpected.,

Phase T1: Destructive phenomena are occuring or expected to occur which require limited
protective measurcs to be taken and expeditiously accomplished. Actions for unpredicted natural
phenomena such as fire or carthquake will be dictated by the situation when it occurs. Weather
\ﬂ.\rnlng criteria under Phase IT are as follows:

a. Winds with maximum gusts 3% knots or greater., less than 50 knots.
b. Hail: 's" or greater but less than 3/4™.

c. Snow: 2" or more within 12 hours.

d. Heavy Rain: 2" or more within 12 hours.

e. Freczing Precipitation,

Phase II1: Severe destruction phonmﬂ(-na are occuring or expected to occur that require
extensive protective measures be immediately accomplished: evacuatfon of aircraft or other
valuable resources may he necessary. Actions for unpredicted phenomena suéh as fire or earthquake
will be dependent upon the situation when it occurs. Weather Warning criteria under Phase 111 are
as follows:

a. Winds with maximum gusts 50 knots or greator.,
b. Hail 3/4" or greater.

c¢. Tornadocs.
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Table .-2. F4

gE/C

WEATHER
ELEMENT

CIG Vi3V

TSTVS

TSTMS

TIGHTEN)

Fighter Squadrons

THRESHHOLD
VAL E

25 KT Cross

1% KT Cross

v KI Tail

10073

500 %

100/%

Local Flyving Area
5 NM Radius VCV

5 XM Radius VCV

of

the

35

TFW

LEAD
TIME

15 Min

15 Min

N’A

YA

/A

N/A

IMPACT/ACT 1ON

~FLy NG STUPS

~AIRCRAFT ALOFT DIVERTED
-NO FORMATION TAKFOFFS
~N0 DART TOW TAKEQFFS
~XO TAKEOFFS

~NO LANDINGS

~RUNWAY CHANGE

~XO NIGHT JOINUPS
UNDER JLOUDS

~X0 XIGHT AGGR SORTIES

=NO DAY AGGT SORTTES

~%0 DAY NUCLEAR SORTIES

~NC DAY JOINUPS UNDER CLOUDS

=X PRACTICE OF AIRBORNE
RADAR APPROACHES

~STUDENT FLYING STOPS
~FLYING STOPS
~AIRFIELD CLOSES
~FLIGHT TIME REDUCED
-FLIGHT TIME REDUCED

~RESTRICT FLYING

08T

-LUST MISSION

-MISSION

=MISSTON

-MOVE TO

~MOVE TO

~MISSION

~MISSION

=MISSIOU

-MISSIOX

~MISSION

~MISSIOX

-SOF TAKES INTO ADVISEMENT

IMPATRMENT

IMPAIRMENT

NEW OUICKCHECK

IMPAIFMENT

IMPAIRMENT

LOSSES

-SOF MADE AWARE

-DIVERT IF OVER FIELD




Table 2-3. HELICOPTEP OPS UM! F

WEATHER
ELEMENT

WIND

WIND

CI1G'VSBY

Table 2-4.

WEATHER
ELEMENT

WIND

CIG VSBY

LIJHTENI

A

G

THRESHOLD
VALUE

30 KTS

20 KT
Gust Spread

50071

84th Fighter Interceptor Squadron

THRESHOLD
VALUE

20 Kt Cross

30C 1

3XM Radius (VCV)

1 HR

N7A

F106

LEAD
TIME

IMPACT/ACTION

N TAKEOFFS/LANDINGS

NO TAKEOFFS/LANDINGS

FLYIXG STOPS

IMPACT /ACTINN

ALERT STATUS CHANGED
ALERT STATUS CHANGED

DIVERT 1F ALOFT

REFUELING wWEAPOXS
LOADING CANCELLED

COST

MISSION LOSS

COST TO FLY TO
DIVERT BASE

CCST TC DIVERT

MISSION IMPAIRMENT
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Table 2-5. 35th TFW MAINTENANCE

WEATHER THRESHOLD
ELEMENT VALVE
WIND PHASE 1

25-34 Knots

WIND PHASE 11
35-49 Knots

WIND PHASE 111
50 Knots or greater

LEAD
TIME

1 Hr

v e

r

IMPACT/ACTION COST

—~CLOSE CANOPIES -MISSION IMPAIRMENT

~SECURE AGE ~MANHOURS RECUIRED
TO PERFOR!! EXTRA
-CLOSE RADOMES DUTIES

~RESTRICT MAINTENANCE
~LIMIT SEAT INSTALLATIONS
~CLOSE HANGAR DOORS
~CEASE MUNITIONS LQADING
~HANGAR HELICOPTERS
~INSTALL INTAKE PLUGS

~COMPLIANCE WITH ALL
PHASE I ACTIONS

~DO XOT OPEN HANGAR DOORS
EXCEPT TO STORE EQUIPMENT

~STORE AIRCRAFT BOARDING
LADDERS

-PLACE FIRE BOTTLES ON SIDES

<REMOVE AIRCRAFY
FROM JACKS

=RETRACT FLAPS AND
SPEED BRAKES
-COMPLIANCE WITH ALL MISSION LOSS
PHASE II ACTIONS

~-10CK ALl WING FOLDS
DOWX

=PARK ALL AIRCRAFT INTO
WIND

L e md W e T o
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Table 2-5 Continued

WEATHER THRESHOLD LEAD © IMPACT/ACTION . COST
ELEMENT VALUE TIME , . o
~HANGAR AIRCRAFT WHERF
POSSIBLE
HAIL Less than %" N/A ~COMPLIANCE WITH ALL
PHASE 1 WIND ACTIONS
HAIL L'" but less ~COMPLIANCE WITH ALL
than 3./4" PHASE T1 WIND ACTIONS
HAIL 3/4" or greater ~COMPLIANCE WITH ALL
PHASE I1I WIND ACTIONS
SNOW 2" or more in ~COMPLIANCE WITH ALL
12 hours PHASE II WIND ACTIONS
RAIN 2" or ~ore N/A ~COMPLIANCE WITH ALL
in 12 hours PHASE II WIND ACTIONS
¥EEZING ANY /A ~CCMPLIANCE WITH ALL MISSION LOSS
PRECIPITATION PHASE 1! WIND ACTIONS . :
TORNADOES N/A N/A ~COMPLIANCE WITH ALL
PHASE III “IND ACTIONS
LIGHTENING NN VeV N/A ~CEASE MUNITTONS LOADING MISSION IMPATRMENT
~CEASE FUELING OPERATIONS - 3
' . - [ 7 A i W e WSt Tt - - - - ‘ -
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1R4
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1R7
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1A2

272
3
275

2TH

w

4T

F-106

P-4

Nuclear (Cudde)

laow Level Navipat lon Routes

Convent fonal  (Cudde)

Tactical (Leach lake)

F-4 Weascel Prolile (TPH,OL2)

Night (Cudde)

Tactical (29 rilms)

Dari ‘Leach Lake)

¥ Tronatvion (Arcax 1=1V)

Alr=to-Aly (29 Palmx)

A'r tefucling (AR 629)

X-wuis (Mart Tow)

X-wndx (F-4)

X-wnds

Winds

Winds (Cudde)
Precipitation

Precipitation

Precipitation

Lightening,

15 ks . ) 4
25 ks
10 kts
19 kts ! oy
40 kit

CRITERIA
100/

S00/1°,

1500/9 ~ c¢louds no lower than 1000' above
hipghest pattern ilown

1500/5

3000/3 - clouds no lowere than 500' above
highest pattern flown (3000-10,000")

300/3 - clouds no lower than 500' above
highest pattern flown (up to 10,000')

3000/ 3 *

3000/5 - louds no tower than 500" above
highest pattern {lown

1500/5 - clouds no lower than 1000' above
highest pattern flown (up to 10,000')

epra S YO M i e 3o

S mi - no undercast - c¢louds no lower than 2000'
above highest pattern flowm (15,000-20,000')

R SN

10,000 ¢loud free airspace
10,000-15,000" ¢ioud free airspace (may be undercast)

MDT-SVR1CC

Ay freezing or lroren

Heavy rain or snow in next 17 hours
'Y Maild

Within 5 NM
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15 F-4G ADVANCED WILD WEASEL
274, ‘The F-4C Phantom is a two-place (pilot and clectronic warlare officer), supersonic, long-
range, all weather [(ighter-bomber alrvratt buflr by the MeDonnetl bouglas Corporation at St. Louis,
Missouri. All 116 of the G-models to be delivercd to the Alr Force beginning in April 1978 and
scheduled to be completed during 1981, were slatted-wiong, low |lving time F~4E aircratr prior to
conversion,  The Ogden Afr Logistfes Ceater at U1 AFB, Opden, Utah, is performing the $2.8
millfon mediffcation on cach alfveraft at the rate of three F-4ts por month,

The internally-mounted, 20 mitlimeter gatling ygun of the F-4E has been removed in the F-4G
modificatton. In ftx place and clsewhere in the aircraft has been mounted some very sophisticated
clectronic equipment. Major supplicrs for the new clectronics are 1BM, receiver sets; loral
Flectronices Systems, displays; Texas Insruments, homing and warning computers: General Electric,
analysls receivers; and MeDonnell-Douplas, software and support cquipment.,

The F-4C Wild Weasel §s expectoed to preatly improve the Air Force's defense suppression capa-~
bility. The Wild Weasel mission aamed after an animal that feeds on vermin) is one of seeking
out and elcctronirnily suppressing and/or destroying hostile radar-directed anti-oircraft artillery
and surfacc-to-alr missile sites. The F-4C can be-armed with a varicty of air-to-air and air-to-
ground missiles, as well as conventional fron bombs including precision-guided and cluster
mimitions. Primary missile armament includes the Shrike (AGM-45), Standard (ARM (AGM-78), HARM
(ACM-88), Havérlck (AGM-65) and Rockeye cluster munitions,

The F-4C is powercd by two General Electric 179-GF-17 turbojet engines with variable stators
and variableafterburner. lLightweight (about 4,000 pounds cach) for their power output, the J79s
are rated at 17,900 pounds nf'thrust each in afterburner, and 11,870 pounds in full mititary
power (without afterburner). - -

Fuel is carried lnlcrdhflz in 5 Tuselape tank mnﬁo up of interconnecting cells, plus two
internal wing tanks.  About 1,900 u;llnns (12,300 pounds) of fucl can be carried internallv,  in
addition, 1.540 gnllnng (8,700 buunds).nfhfucl can be carried externally in two 370 gallon wing
tanks and a 600 gnlion_cvnterlino fuselape tank. * At normal cruise speeds (500-550 mph), the F-4C
burns about 925 gallons (6,000 pounds) of fuel per hour. Use of afterburner increases fuel con-
sumption by a factor of fﬁur. .

The F-4C's wings can be folded, }j required, for case of aircraft storage and ground handling,
a feature retained from the Phantom's original Navy design as a carrier-operated, fleet interceptor.
A drag chute is deployed upon landing to significantly reduce the landing roll distance, and,

for emergency usc, an arrcsting hook can bevextended to cateh o runway barrier to quickly slow

the afrcraft.,
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F-4C ADVANCED WILD MWEASE]L CONTINUED 16
IIMENSIONS & MELGIT
Wing span - 185" (271" with wings tolded)
Length ~ 63°
Nedpht - 165"
Empty welght = about 32,5000 pounds
Maximum gross takeoff weipght - 58,000 poumnds
PERFORMANCE
Maximum speed - Mach 2.27 (pproximately 1,600 mph) clean configuration
Normal crulse speeds - 500-550 mph
Takeol 1 speed = about 195 mph (varfes with takeoff weipht)
Landing speed - 167 to 193 mph (varics with tanding weight and headwind)
Range with typlcal tactical load - 1,300 miles
Ceiling -~ above 60,000 (cct
Time to climb to 15,000 meters (49,200 feet) - 1 min. 99 sec. (previously held world record)
New record set hy F=15 Eagle at ) min. 17 sec,
PRODUCTION COST
Basic F-4E - about $2.5 millfon
F-4C converslon cost - about $2.8 million per aircralt. Projected $325 million for 116 aircraft
(includes support costs)
F-Al PHANTOM 11

Bullt by MeDonncll-Douglas in St. Louis, Missouri, the F-4E is a multi-role fighter capable
of performing alr superiority, close-air support and interdiction missions. More than 5,000
F=4 aircraft have been built since 1962, and It (s stil)l being turned out for the air forces ot
ablicd countries around the world.

Unlike earlicr ¢ and D-models ol the Phantom, the F-4F has an internal 20mm gun mounted
under the nose plus Improvements inits fire control system, higher thrust engines, additional
fucel capacity, and lvuding‘vdgv slats on the wings to improve mancuverability. It is flown by
the 20 TPTS, 21 TFIS and 561 TFS here.

Extremely powerful, the F-4 held live time-to-climb records for 13 years before being broken
by the P-15 Fagle in 1975. They were: 3,000 meters (9.850) in 34.5 scconds; 6,000 meters
(19,685 fect) In 48.8 scconds; 9,000 meters (29,5 feet) in 61.7 seconds and 15,000 meters
(49,213 feet) In 114.5 seconds.  The ¥-15"« new records are 27.6, 39.4, 48.9, 59.4 and 77

seconds respectively,
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PERFORMANCE, DATA

More than 1,600 mph

Abave 60,000 feet

Maximum specd:

Colling:

More than 1,600 miles

Maximum range:

Maximum weapons load: Four AIM~7 Sparrow and four AIM-9 Sidewinder missiles in air-to-air role;

up to 16,000 pounds of external weapons and fuel stores in bowhing role. One internal M61 20mm

cannon.

Pratt & Whitney J-79-CE17 (two) afterburning turbojcts: Each develops 17,900 pounds

Englnes:

thrust in afterburncr.

Maximum takeof [ weight: S8,000 pounds

3 ‘ Dimensions:  Lengeh - 63" Helght ' 165" Wingspan - 18'6"

Crew: Two - pllot and weapons system off feer

-

2-5 F-106 Delta bart

e 15

The F-106 Delta Dart s the most advanced all weather fighter interceptor in the Aerospace

k. . Defense Command (ADC). The F-106 is capable of air-to-air refueling. [t is equipped with the

Hughes MA-1 electronic guldance and fire control system which may be data linked to ADC's

PRPT rerrye e 1

semiautomat ie ground environment (SAGE) system. Utilizing this system, the F~106 may be fiown

automatically by the SACE computer to within range of the intercept target where the pilot can

A1l F-106 armament is carried internally in

automat tcally or manually fire the weapons on board.

the weapons bay,

Prime contractor: Convalr Division General Dynamics Corporation

Power Plant: J75-P-17 (turbojet)

Manufacturer: Pratt & Whitney

Thrust: 24,500 pounds

Dimensions:  Apan 18°1"; length 70°7"; heipht 20'3"

Speed: 1,400 mop.h.

Celling:  Above 50,000 ft

ange:  Beyond 15,000 miles

Falcon and nuclear warhead Cenle alr-to-air weapons

Armament @
b Crew: One pilot

Maximum Gross Takeoff Weight: Over 35,000 pounds

T =t
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2-6 UH-1P HELICOPTER

The two U=1P helicopters are utilized in support of the Cuddeback Air-to-Ground Weapons
Delivery Tralning Range tn their primary mission role in the 39th Tactical Fighter Wing at
George Alr Force Base, Californin.  Sceondary and tertiary roles are scarch and rescue posture
when the Wing is (lying, and air cvacuating medical patients to outlying hospitals for special
treatment.  Both UH=I1Ps assigned to Georpe operate from a readied alert status.

Prime Contractor: Bell Hellcopter Corporat fon

Power Plant: TS58-CGFE-1

Mimufacturer:  General Hlectrie

Horsepower: 1325 Shatt

Dimensions:  length 575 NHeight 12°7": rotor diameter 48°

Specd: 120 Knors (136 m.p.h,)

Ceiling: 15,000 feer

Range: 270 miles

load: 10 passengers or 2,000 pounds cargo

Crow: Maximum 4, two pilots, helicopter mechanic, and a medical technician

Maximum Gross Takeoflf Weight: 9,000 pounds

Bt aado
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Chapter 3
Synoptic Meteorolopy

-1 Major Controlling Features. ‘The itigh iesert of Southern Calitornia has two scasons, summer
) and a short winter, Dee-Mar. Primirily under modificd mP airmasses, dry weather is predominent.
N Sporadic Intrusions of cP alr or strong advection of wl air over the mountains southwest brings

winter cloudiness and precipiration.  Transitional scasons arce marked primarily by rapid tempera-

ture changes (chanpe from heating to cooling days) smd wind pattern chanpes. Winds are pre-

dominently southerly A0Z ol the time in sumwer and 207 of the time in winter.

:; = 3-2  Summer Weather and Afr Massces.  During the susmer months the svaoptic situation is dominated
N by a warm core thermal low from southern Nevada to southern Arivona.  The weak thermally induced
y \1q high aloft insuares clear skies or at worst o little eirrus. On a meso seale, heating of the
f desert basin west Lo northwest of us penerates its own thermal low giving us circalation trom
- E the south~southeast due to downmstope motion of cooling air in the mountains southeast-sout hwest
¥ , ' of the statlon. (ffg 3=1)
3 +
. A relatively strong hipgh pressure system developes over the Pacific at around ,EUN 130”“.
i Generally the trough aloft stays Just off the Catifornia coast at 125°W but on occanion will
é decpen and move southeast enough to pive us southwesterly winds alol't and some cirvus as the
1 (‘f air moves up the slope of the trouph, On rare occasions the trough moves inland far enourh to
} give us northwesterly winds aloft, downslope motion, clear and somewhat cooler weather., 1t s ;
3 N very rare that jet streams penetrate this tar south during the summer.  (fig 3-2) f
Occasionally a slow moviag hiph will pesition itsciti aver the south central United States !
y I
1 siving us east - southeasterly winds up to 0,000 feet. Moisture advected from the Gulf of ‘
f ‘ ) Mexico is trapped below 1-2,000 feet AFL in the basin around George by the same mountains whioh
. prevent coastal stratus from reaching us.  When heatod, this developes wide spread thunde
; The southeasterly winds must persist tor at least two days before the moisture rveaches this
4 4 area,  (tig 3-3)
] 3-3 Transition Periods. During the Apr-May and Oct-Nov transition periods heating davs become
b cooling days and vice versa, within 30-45 dav period,  The westerly winds diminish at these times,
becoming more predominent (157 ot the time) durine summer and winter seasons. On occasfon a weak
' front may penetrate this far south and sub-jets may move  over us, but most systems stop in mid
'1 Catifornia.
—‘ Y~f Summer Vigsibility Ohstructions. Prevailing wind dircction, heipht of the marine inversion |
; ad the temperatare~dew pofnt gpread at Georpe arce the main parameters in the amount of pollution |

forced through the Cajon Pass from the Los Angeles basin,  The faversion is higher in the latter
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»A , half of summer allowing pollution trapped on the other side of the mountains to move through the
pass, helped by the predominently southerly winds.  The heaviest concentrations stay along the
foothills near the pass but do spread through the desert basin after prolonged periods.  Seldom
will the visibility be restricted below -6 miles under these conditions,
) Brush fires in the mountains southeast-southwest during the dry season can reduce the visi-

bility considerablyv depending on the winds, size of the fire and how long the fire has been

i burning,

Smoke from the two cement plants northeast and southeast of George seldom affects airbase

T visibility but can reduce the visibility in the valley to 3-5 miles primarily in the morning
1?;; hours when there Is 4 s'rong inversion.
. T
Fog is unknown during the summer because of the dryness and downslope winds.
': 1-5 Summer Hazardous Weather
] t i, Thunderstorms. Summer is the prime season for thunderstorms hut they do occur all months
3 { of the year. The majority of activity is in the surrounding mountain areas and on occasion a
K] storm will actually pass over the station. Thunderstorm bases are around 5,000 feet AGL with seldom
3 ? heavier than moderate Intensity showers.  The primary bhazard is wind gusts, up to 50 knots recorded.
? Normal periods of thunderstorms are short, occarring mostly in the late afternoon and evening.
Y Z When targe amounts of moisture are availabice (advection from the Gulf of Mexico) thunderstorm
3 potential can linger for days with occurrences at any hour of the dav. Frontal thunderstorms are
g arc a rare event.
’ b. Gusty Windg, Strong (3 knots 4) pusty winds in summer are usually associated with i
) thunderstorms and on occasion with the tight pressure gradient of iIntense thermal lows.
‘ A strcam of air from the Cajon Pass is often at odds with the wind flow aloft and Low Leve?
b"y Wind Shear 18 common along the edge of this stream. The effect is usually very slight bui on
{ occasion considerable specd and directfon change is observed by aircraft. The stream also whips
) {: across the desert which allows the shear arca to move across the airfield complex in a random
manner, Often, only one aircraflt in a group, landing just minutes apart, s affected.
.Low level wind jets, when present, tend to surface within two hours after the inversion
breaks or the anon Pass (low subsides.
3 c. Hafl. MWail isx o rare event. 1t is usually limited to small hail, often as blow off
:j ahead of the storm cell,  The wet hulb zero polint is usoally too high to support hail,
? d., Tornadoes. Only one tornado has cver been reported here, to the south of the station. ;
F Dust devils of constderable size are common dye to the high winds,  They appear dark (filled with ; i
dust) and cxtend several hundred feoet above the surface, They are often mistaken for tornadoes :
]
:
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when there are fow or undefined cell lnges.

e, Tarbulence,  Turbulence is restricted primacily to the surrounding mountain areas. Except
for helicopters, the aircraft assipned here are not particularly subject to turbulence. A variety
of alreraft transit Ceorpe every vear and for several of these, turbulence is critical.

. Ielng. The dryness of the area Limits icing to the mid to high altitudes most of the
time. A shot of cold air at lower levels durlng the winter can produce light to moderate rime at
worst, provided there is enough moisture present.

g. Flooding. Flooding of low arcas of baked desert soil can oceur with as little as %' of
riain.  Summer thunderstorms produce patchy Flooding, cven flash flooding on occasion. Because
the base sits high on a mesa, flooding is usually restricted to curbed roads. Runoff is slow
because of the lack of slope and large arcas drain down the roads which become the storm drains.
Traffic fs only slightly impeded.

h. Tropical Storms/Depressions. When a tropical system moves over us, the associated weather
is similar to a strong San Diego low. Exteasive cloud cover .md precipitation continues well after
the storm hag moved Inland, although 1f the storm ecenter goes into Mexico rather than Southern
California the precipttation Is lessened considerably,

I-6 Winter Weather and Afr Masses, Poelar highs dominate the winter scason. They are normally
positioned several hundred miles north-northeast of the station. On occasion a low pressure center
will pass within 200 mlles of Georpe.

Alofe, ridees and tronghs produce low cloudiness associated with southwesterly flow. Jet
streams frequently vac south or break up with smaller wind cores over the station, stirring
strong winds as far down as the surface.  Clirrus and some altocumulus is generated on the upslope
of these troughs.

The poorest (lying weather is produced when n deep 500mb low closes of f a couple hunared rialen
west-southwest of San Diego and persists from one to four weeks due to upper alr blocking. This
provides a mechanism for shortwave impulses to travel through the southern California region.
Overrunning and 1ifting of the moist tropical aly from the south produces widespread precipitation.
Upper air soundings Initially indicate veering winds with heipbt . The surface pattern showe a
wedpe of high pressare from the Pacltic Northwest oxtending over the piateau states and an inverted
trouph extending of f the southern California coast. (fig 1=4).

Weather at George fs predominantly overcast skics below 5,000 with lower ceilings and some
fop, formation at night and carly morning hours,  Precipitation Is intermittant, often occurring for

periods of only one to three hours at a time.  Winds are gencrally gusty (rom 060° - 150°. when

the system moves out, It does so quickly, towards the cast. A slight northeasterly movement will
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normally bring it right over Georpe.

Due to the stability of the Continental Polar air mass and the mountain barriers to the west
and northwest, ft s o rare event that Ceorpe gets any stronpg cold air advection at the surface.
The two noted exceptions are: 1) A strong Tow pressure area along the Washington/Oregon coast and
an intense high pressure area in central Canada pashing CP air throuph the lower passes in the
northern Rockles across Washington, Orcpon and into the coastal repions west of the Sierra Nevadas,
ad 2) When the mean position of the Polar front shifts 800-1,000 miles to the west into the Great
Basin area and continuous Polar outbreaks bring unusuvally severe weather to the entire Pacific
Coast.,

37 Fronts. During the short transition period, the occasfonal fronts reaching the station are
weak, acting more like troughs aloft with little associated precipitation hut usually with increased
wind speeds.  Winter brings several froonts with assocfated weather and cloud cover. The Great

Rasin high gives us periods of 10-12 days without frontal activity by blocking fronts. When the
high breaks down, the upper level jets locate southward sver our station, a low develops off the
coast and trough and frontal passages can be a8 often as every 18-24 hours,

The mountains to the west normally trap the fronts, forcing colder air up over the warm air
sector, further occluding the front. When the afr drops over the Ice side of the mountains, it
dries and scldom reaches the station with the front, As a result, the temperature and dew point
discontinuities donot accompany the Troat, only the pressure dip. I the winds are strong and
persistant and bhave a southwesterlv component, o roll cloud eltfeet will be sustained by moisture
through the pass giving us persistant 300-1,000 foot cellings.,

3-8 Winter Visibility Obstructions. Winter weather systems bhring slightly lower visibilities
than summertime because of the precipitation, haze and ground togp., Increased cloudiness also
reduces visibility over long distances, but for the most part, visibilities are unréstrivtvd.

Fog, 18 a rare event duc to the usual dryness of the air and the active winds. Some may form
in the saturated air after rains, cspecially with northerly winds to give a little 1ift. Surround-
ing Take beds, flooded after honQy rains, are 8lso a good molsture source but rarely affect the
basce hecoavse {t s located on a mesa.

Smoke Trom the cement plants northeast and southeast of the base does not reduce our
visibil{ty but can in the Mojave River Valley where a strong inversion can help drop visibility to
2-) miles.

On occasion the winds will get slrnﬁn cnouph to ralse some dust and sand but this is usually

not wide spread enough Lo reduce visibiltfrics any Tenpth of time,
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3-9 Winter Hazardous Weiather
A. Thunderstorms,  While thundersitorms can occur in the winter, they are rare and usually

P wysh-‘:.u.._.._.,‘_‘ .

BN

associated with frontal or strong wave activity, Ax in summer, gusty winds are the greatest
hazard,

b.  CGusty Winds.  Strong (W0kts +) pusty winds are (rontal associated, often with the passage
of the 700mb trough. The jet or jet Lingers move over the station, fncreasing the strength and
duration of the winds. Local wind stadies (sce Chapter 4) have been ¢f foctive in predicting these
pusts,

. Tornadoes/Hail. These phepomena have not been observed during the winter months at George
but have in the surrounding mountains and the Los Anpeles basin.,

d.  Turbulence. As in the summer, turbulence is restricted primarily to the surrounding
mountains. Trough and frontal passapes can bring turbulence down to the surface, for longer

periods and more frequently than in the summer,

c. leing. The freezing level generadly remains 7-9,000 fect MSL but doces drop to the surface
on occaston after a cold front. Systems often advect enongh moisture to give us 1ipht - moderate
rime.

f. Snow. December and Jannary arce the primary snow months but light snowfallis have been
observed from October throuph May.  Most falls gre Hight and antess the ground temporature is low
cenough, will aot accumalate. NHeavy talls can occur in conjunction with the San Diego low situation,
Any snow accumulation is eritical because of Hmited snow removal and aircraft deicing equipment.

. Flooding. Flooding of valicys and low spots in the surrounding desert is fairly common

in the winter., Light winter rains start to cause puddling within an hour and greater intensity

or daration means heavy runoff, collecting in dry fakebeds and low arcas and dips in the roads.
Closures are usually temporary (less than a day).,  On base the runoff is «low because there is

little stope in the Tand and the curbed roads act as storm drains. During the heaviest downneurs

the roads in the northwest corner ol the base can become impassible.
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Fig 4-3
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Fig 4-4
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FREQUENCY (F OCCURRENCE OF WINDS BY DIRECTION (LACH CIRCLEL -5%)
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33 Fig 4-5 Cont

! ) PREQUENCY OF OCCURRENCE OF WINDS BY DIRECTION (LACH CIRCLE - 5%)
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Fig 4-8

DAYS PER MONTH

(AY Thunderstorm at Georqge ATR,  (WBAN JOA, Col. 5)

(B) Lightning Recorded in Sight ol Georqge APB. (WBAN 10A, Col. 13 and
{A) above)

(C) Cumulonimbu: Sighted at orv in the Vicinity of George AFR.  (WBAN
10A, Col 13, and (A) or (B) above)

Jan TFeb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Jan
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Fig 4-9
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Appendix | 40

Dot 12, 29SS, Georpe AFBR, CA 92392
17 Juty 1980
OPERATLONALLY SICGNTFICANT FORECAST PRORLEMS
1. Surface Winds: Strong pusty surface winds during the winter pose the most difficult forecast
problem at George AFB., While our stronpest wlnﬁs most often occur with a well defined curface
frontal system and associated troughing aloft, one can expect pusty winds with zonal flow, providing
a vigorous jet stream cxists far enough south over California to initiate short wave impulses aloft
and resultant surface pressure gradicnts over the desert.  The most common wind~inducing synoptic
patterns include an "upper level” trough digging southward from the Gulf of Alaska, with a cold

core Jow evident at 500 and 700 mbs, that defines a NE-SW oricnted Surfa e Cold Front: a Nevada

Surface Low with associated (rontogenesis: and a cut-off low, of long w .tude, evident at
500mbhs, positioned just SW of San Dicgo. These winds occasionally gener.., . blowing dust and/or

sand which can reduce visibility to as low as % mile, as well as advect in haze and smoke from the
Los Angeles Basin. Forecasting the onset and directlion of these phenomena involves accurate
analysis of upper winds below 20,000 (t, surface pressure gradients throughout the Southwest U.S.,
upstream from George AFB, and frontial or trough passage. The cxtent of visibility reduction

will often depend on the amount of precipitation received within the previous two weeks. Specific
Problems: To forecast intensity, dircetion and duration surface winds in excess of 25kts 3 hours or
more prior to onset. Action Taken to Resolve Problem:

a.  Approved Rickett Wind Study (Mar 1965) which uses the 500mb heipht and wind field.

b.  Approved Calentine Wind Study (May 1973) which uses a surface pressure pradient field
around George AFS.

c. Approved Stobic Wind Study (May 1974) which uses Calentine's pressure gradient studv ac 1
foitial conditon, and then correlates 500mh heipht changes, (OAK, VBG, LSV, FDW), to anticipate cold
afr adveetion, in order to lforecast pusty surface winds at George AFB,

2. Covective Thundvrstnrms at Gﬁurgo AFR: While the number of summer thunderstorm days at George
average only seven from May through September, convective activity fn the high desert has increased
in recent years. For this reason, convect ive thunderstorms pose an operational problem, due to
the pnsgihlllty of clectrieal activity curtailing commonications, refueling, power, and computer
operations. The molsture assoclated with thunderstorm activitv over the high desert is usually
advected from efther the CGull of Mexico or the Culf of California, Several days of weak southerly
through east-south-casterly flow, often due to circulation aromd a high pressure svstem at 700mbs

Tocated over northern Arfzona, will allow moist tropical air to overrun and create instability




.

4t

aloft. Senerally, carly morning CB activity in the Colorado River Valley will indicate thunder-
sturms will be o problem in the Mojave Desert by the atternoon.  Specific Problem: To foarecast
occurrence and sceverfty of tuunderstorms at Ceorpe AFB.  Action Taken to Resolve Problem:

a. Trajectory bulletin information is belng plotted Tor possible storm signatures as des-
cribed on page 36 of the January 1975 Acrospace Scicnees Review (ASR).

b. Total Totals (TT) and K-index are beiny completed for selected hours from the trajectory
bulletin.

c¢. Approved Moorc/Voglen thunderstorm study using corrcctive temperature, RH (Spe 300mb, TT, &
K-index).
Appendix 2 RULES OF ‘THUMD

1. 1f skies are completely clear from hortzon to horizon, forecast no change for next 24 hrs (997%).

2. Northerly winds aloft Yower any coiling that is below 2,500 (87%).

Appendix 3 Special Synoptic Stadies amd References

In seperate binder.
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An Objective Techndgque 1or Porecast ing Surface
t Winds 29 Kts and Greater, With Their Dircetion
at George AFB, CA (Valid Oct-Apr)
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An Objectlve Teshivigue o boares ot e w2 Frs

et e ater Witeo dlaoae deiren e . .
1. tatroduction.  The toposraphical citeor o of oo M b RN oo the most raportant
sincle tactor in deteeminbogy critical wind speend v ditectieas Mrraas oty sortace wints duering
fall and winter months pose a4 mest didttaenit tores o tins prob b P cneral proevailing wind
dircetion throughout the year at deoree s wonthertv, This derect b corresp nds well with 1ty

location of the Cajon Pass which is 20 milow south o Goarse AUE. Adcrhery "prevaiting” direct o
is westnorthwest . which frequentiy ocears doring the bvlivht tonre ot the winter months. This
direction correlatos nicely with the dlocation of the ewhell i e whapn Passes. winter winde
at George are normally associated with frontal pasaaceos and ot chs,
2. statement of the problem,  Forecasting critical wind specd and dice trons attecting ) ving
operat lons at George AFKR, CA. Specitic Problem.  From the data avaidlabic v 12007 (0400P) ta tore~
coant wind wpeed ot 29 knots or preater and associated divection,
Y. befinition.

a0 Tne Blckett wind study, "An Objective Technique tor Forooasting the Occurrence of Custy
Surtace Wind In kxcess of 30 Knots at Georpe AFB, CA" | was an invaluable aid in the Covolopment of
this study. The colicction of data for the Blekett studv was used o dependent data to tormulate
this present study.

b, Verification wias accomplished via use of ceatter diagr ms ol the rate ol chanyge o) sea
level pressure hetween selected tocations in Southern Calttornia and Nevada asainst obser.ed
recorded neenrrence on the AWS Form 10,
. Data Analysis Background,  RAORS cmd the corresponding ARS Form 10 data for the season Oct
through Apr and for the vears 1965-1970, were eollected, analvzed, and used as Jependent data to
formulate the study. The 1970-1971 and 1971-1972 scasons' data were used as independent a0 o
test the study.  Selected prodictors used were o detailed analvsis ol 17007 sea level pressure
ficld for Bakersficld, CA (BFL), Los Angeles, CA (LAX), Nellis AFB, NV (LSV), and Dagpett. CA (DAG).
APY data analyzed were asscembled on worksheets and plotted as scatter diagrams.  An analysis of the
seatter diagrams was accomplished and the toltlowing: conclusion derived. Using the forecast check-
list (Atch 1) enter the graph provided (Ateh 2) and trom the point on the graph (numbered area) in
which the plot falls forecast winds.

A, Arca 1 - less than 25 koots,

b, Arca TA - 340-060 truc less than 29 knots,

¢.  Arca 1B - 220-310 true less than 2% knotrs,

d.  Arca 1C - 150-220 true less than 29 knots,

i e comtdecn,

s hile,
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FLOW CHART

AREA 1 FORECAST NO

AREA A FORECAST 340-060 degrees true

ENTER ON GRAPH AREA B FORE"AST 220-310 degrees true

AREA C FORECAST 150-220 deqrees true

AREA 2 FORECAST YES

DIRECTION SPEED
FORECAST

(If plot doesn't fall in A, B or C, enter N/A for direction)

DIRECTION SPEED
OBSERVED

o e ——,

(Enter perdominent direction of wind during strongest winds)

48
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FORECAST NG

USING

SURFAUI

SURPACE WINDS OVER 30 KTS AT GFORGE AFR

PRISSURE GRADIENTS AND S0OMB HETCHT CHANCES

1Y

JAMES G0 STOREE, 1ht, USAF

torcaclent 12
S5th Weather Wing

Coorpe AFB. Catifornia

Mav 1974
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FORECAST NG SELFACT WINDS OVER 30 KTS AT GREORGE AVR
GSENG SURFACE PEESSUEL GRADENTS AND SOUME_HELGIT CHANGES

Ceorge AV daring the winter months are usunllv associat-

boo Introdaction,  Custy surface wing at )
F
cdowith o apper o trouvhs and/aor sacl cce cald fronta, The winds associated with these rvstems
vencralbly fiow through the Tocal mount vin paesses (tajon Pass to the sonth, Soledad Pass to the
Souticdes U, o Tenachiapg Pt thie o west ), ;
ooontatement of Probhioss The objecrive oo thils stady 1 to dorecast daily peak surface winds
vreater than thiste koots dorine the conthe November through Apridl. Fach forecast is issued daily 5
v
basied an the 120602 dara and s owvalid amtil 1007 the following dav. ‘
!;
Devinttions. A aoonrrence i el ined as one when the peak wind exceeds thirty knots during i
thee iweat c=fonr hour perfod tollowin, the initfial toreeast. A NO occurrence is when the peak wind -
i ey knots ot Tens 1or the twenty-hour foreo st poriod,
Yo bota Analysis Backproond, Fites abepe ndeet daty tor this ctody wore vathered from the NQAA '
Week vy Serfes of Dadly Weather Maps, A saadb acetate overlay was made to fit over the SOOMB ,
by meps Thins G b Biad oo oo cine o0 the Badted States with small o dots at oK, VBG, SAN,
WM LSV and SANL The SOOMR hedvhr gt 12007 was approximated for these stations usinge this over-
Povs o The dependent datn were cobflected far the toliowing periods: 4 January 1971 ~ 30 April 1971,
Novesber 1971 - 30 April 19770 and 1 Novenher 14972 - 30 Apral 19730 In addition, the results of
S Calentine's wind study ysing 12007 sortace pressure gradients were compiled for the same
serdode . B s stady b explatned inoderatl e "S5th Weather Wing Local Forecast Study T3-3." 0 His
corermining wind specd and dircction §ovdven on the following page. Wind sneeds are
doetermined sty b praph as follows:
: Ca'oalat s the 12007 gea devel pressore proadients BFE-DAG and LAX - LRV,
Unter these valaes as o ocrdinate on the praph,
C. 1 the plat Falls betow the o id red Tine, torecast winds Tess than twenty-rive knots,
Vi e pectent data were pathered trom daily facsinile charts and teletype surface observations.
Ve dota were wathered from | Nuv.:mln'r 1973 to 30 April 1974,
Sclected Pedictors. The 900MB heipht clanges at VG and OAK tor the preceding twentv-faur hours
el the forecast heivht change at 1SV tor the next twenty-four hours were selected as primary
cedietores LAV was Tater replaced by EDW. These predictors were selected because, ideally, thew
wortld indfente anrpest of cobd air moving over the moontains into the desert. ;
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LOOME
oD >n " WARM TIME © x - 4 hrs
Bl 8]

i L
A B SEC
500MR
corpoHy ? 1" WARM P IMI X
a h o
y i
A B SIC
J,__-—S()ﬂms
] E]
ot R H > WARM TIME - x b 24 hrs
a b O
| i
A 4 SFC
At chat point A is o coastal station (VBC or 0AR)Y and that

point B is

a descrt station

(EDWY. e time o the tareeast s X The H00MR height drop between X, T 24 hrs and xn at point
i .’\"I - I!'I) Paoindicative o cold air moving into that area doring the past twentv-' ur hours.  The
Satesequent A00MB hedpqht drop ot point B between A and x o+ A hrs (H;; - Hl')) indicates cold air
povim into the desert durdng the nest twentv-four hours,  Therefore, these two factors coupled
topeiher indicate o cold abr surpe will ocenr over the mountains into the desert during the next
twent v-iour hours.
Baing these nredictors, the parametor ab was oripinally established as follows:
as (50OMK heipht chanpe at OAK during the past 24 hrs)

SONNOME hieipht chanpe at VBG during the past 24 hrs)

i (ANOMB hedght change ot 15V forecast for the aext M4 hrs)
i parameter wis modified for the independent data. The forecast 500MB height change at EDW
[ T B Tored crt A0DME heiypht chanpe ot 18V, Therefore, 4% is now defined as:

A - (O0MMB Leipghl change ot OAK duving the past 24 hrs)

FOOSOME Befpht change at VG dor ing the past 24 hrs)

C(S0OMB betpht chanpe At EDW foreeast tor the nest 24 hrs)
tor the dependent data the Yorecast M4 hr clunpe at B3V was the actaal change that occurred.  For
the- independent data, the forcecast change at FOW was estimated by the duty forecaster on that dav.
Thee actoal change was not used,

FDW was tater chosen to replace LSV bocaaas ol its clocer proximity to George AFB. Both

Ctatione e oo the desert o cide of the mount vine and, therclore, the basie torcecasting principles
denctincd carller should applv. The tirst vear of independent data using EDW rather than LSV shows

LA for the dependent

A slivhtiy Tmproved skill score of (483 versas

data,
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In addition to a8, the results of

the same day were used as an initial conditon.  That is,

then the torecast

study indicates winds 25 knots or morce, then the potential

52

Sspe Calentine's nurface pressure pradient study at 127 for
if it indicated winds less than 25 konots,
the pressure gradient

for winds greater than 30 knots woald also he NO. o Tt

for winds greater than 30 knots is still

present and, therefore, as shontd e considered.

Scatter diagrame. of 45 vs

winds over 25 knots arc griven.

pesak wind on those Jave when the pressure gradient study indicated

From the resalts of the dependent stady, the following criteria

tor torecasting winde aver 30 knots were custablished:

NO: Forceast NO

'opressure pradient stwdy indicates

1 as

is

Yhs: Calculateas

Greater than or caquia! to zeror Forceast NO

Nepative:  Forecast windg preater than 30 knots

S ol candde .

el X it ot .
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Presentatlon ol Resalte:

A, Contingency 7

OUSTRVEN

Yoo
Yies 44
No Y2
Total 101

ab e Summary

FORFCAS

No Ton
30 /9
138 190
hR 4619

" Correct - R2.5,

Heidke Skitd

Score - VAR

K.  Post Aprecment:

DEFPENDENT DATA

OBSTERVED FORECAST
Yos Na
Yeos 4 8
No o1 Y2
Total ALY 100
(. Pre-Fignrance:
OBSERVED FORECAST
TS Ny Total :
p
. i
You [ 18 100 i
Mo ) Q7 100 1.
i
G technigue Eyalaats w0 USpt Catentine's studv has been in use since 1971, By itself, it has j
proved o be aulte Gecurace in forecasting winds twenty-tive knots or greater.  However, attempt:. 1,
L torecpst inle ove sy thisty knots esing carface pressure pradients alone have not been nearlv - o 1!
-1
. Pwere Beac Tormal study cnrrent Iy being seied to forecast winds preater than thicty knots i

i e e A, i w
tated oy 1y T ia
recalt o oof his stody

at i studv) are g

onowritten by o

A stgnificant luprovement over SMSet Blokett's wind study. As a comparison, the

for | November

fven below:

St Bickett in 1965, Theretore, this study should be incorpo- 5

1973 - 30 April 1974 (the same period as the independent results




OBSERVED FORI
Yes

Yos 17

No 14

Total 36

4oCorrect = 716,

Heddke Skilt 5S¢
b.  These resalts o«

correct are significant

HCAST

No» Total

t? 29
Hi 1o
a5 141
(¥4
e RRT]

cflect quite ol

iflerence in performance.  The Heidke skill score and percent

Iy Jower Tor SMspt Bickett's study.  En che case of "Yes" forecasts no veri-

fied, SMSit Bickett's study wis wrompe nine Limes more often than this study.,  That is, the post

apreement verificat ion

7. Conclesion: The pa

over thirty knots.  bur

With proper forecaster

Levar ],

8.  Svystem Fvaluation -
OBSERVED

Yo

Yo Ol
Nov 43
Total Va4
7 Correct — 82,
Poor e ment

Pret {gurance -

Heidke Skitl Sc¢

rate ol Ves" fo
rameters used in
fny, the past sea

toptementation,

October 1974
FORFCAST

No Total

96 17
Oy 687
60 RO4A
77
- yoes=h2/uo=4

yoa=92/no-48

ore - 366

recasts was oo A7 verges 627 for this study,
this study do ofter increased accuracy in forvcasting winds
son it has done significantly beeter than the Sickett studv.

1 helicve this study would prove to be a valuable forecasting

April 1980
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A Objective Technique tor Forecaotine the Ocenrrnonee of Gosty Sartace Winds in Fscess af 30

koot gt Gearye AFR (October-Apsi b

1 Werther event seleeted,  Strone and pusty sarface winds bor the winter period fOcteber =April).

Operational weather and time Viwits ectablished. For the porpo o o' this studs, any surtface

wind vreater than 30 knots s oan e carreneo . The toreea: perviod in tor the TR hour period
totlowinge the receipt of 12007 H00mb chart (0619 PST) .
oo Precise statement of the problem. From data available at 0615P, to torecast the accurrence
olosurtace winds preater than 30 knots daring the 18 hour period following 0619P.  This method
trom October = Aprat,
Ao Predictors Pistod,

. George AFB (VEV) 500mb wind direction at 12007,

b, san Dicpo (SAN) 500mb husight at 12007,

e uakland (OAK) 500mb heipht o0 12007

d. 0 Sarface frontal positions ot 12007,
yoo Pertinent dota coltected and analyzed.  ‘Two scasons (Oct-=-Apr) of historical weather charts
Lo F95=90 and 199%=57, supplementod with surface observations (WRAN 10s) for the corresnonding
periods, were used a0 the basie sboa tor the stadv.  The 1961-1965 data were used as an
indeoradent rest ol the systoem. The desired data were extracted tron the historical maps and
the WRAN 10s and assembled on work shecets,  The analvsis of the data was made exclusively
thronyh the use of seatter diapreaws. A paper, "Some Comments on Forcecasting Strong Suc-tace Winds
I cree AFYT by Major Charles Do Tarner is an excellent subjective treatise on this subjoct and
he tour arcas of the forceast diaveram (iteh 2) apree very well with Major Turner's comments.
Areas A and N ocorrespond with the Tehachapi Pass winds, area B tits the Newhall Pass descerioti
vt welly and arca C covers the Cajon Pass amd Fast and Southeast Vallev wind situations, A

dincussion of the arcea Ay By C0 and D oaf the praph follows,

. HEothe plot Talls in Area Ay Lorcoast YIS,
be  H0 the plot tallts in Area I winds ot preater than W kpots mav or mav not occur:
(1) When the Tront is orivnted NE-SWoand i south ot un Francisco (Ex. 2). forecast YES.
(Sec 4 below Tor evoeption),
() When the tront s oriented N SR i as Lar sourth as Northern California, and there
inoa ostromge westerty Clow at 500mh, torecasr YES. (fx. 1) (See 3 below Tor exception).

Above are when the Tronts are quasistationarv, forecast NO,

(3) “xeeption to 1 and

€




o —

(4)  When the tront ds well ol shore (Ex 3 and the %00mb flow is nearly normal to the
tront, assuring rapid movement of the tront ) forecast YES,

(%) When the tront Qs very close to the coast (Ex #9), forceast YES.

(6)  On the dav lollowiuy o troantal passaye, regardboss of the pradient at HS00mb, forecast
NOL An exception to this case of the day following frontal possage i when there is a wave or
sectuston of - shore (Bx #4) . it the 500nb flow is o nearly normal to the system, then Torecast
YN,

(7Y With a wirm front oricoted F-W north ol George (Ex #6), torecast NO.

¢ 1 the plor talls in Arca €, forecast NO,

d, 0 the plot talls in Arca D, torecast YES it anv of the following conditons are met:

I (1) A dront nat underpoing lrontolvsis, is approaching George AFB.
.
{ 3
' ! (1) Cvelogenesis Is oceurring In Nevada with 1 rontogence: through Central Calitornia.
. K’
* . () A Jow at 500mb located in Washington, Orccon, or Tdaho is Torecast to move rapidly
1
K, !
*
f 15 (17 hours or less) into Central or Southern Nevada, or Northwestern Arizona.
k
l" 7 (4) A jow at S00mb over Soathern Nevada or Nortlwestern Nevada is forecast to decpen.
' i
3 14 A, Svstem evaluated,  The season November 1961-April 1962, March 1963-April 1963 and October
b X
K ol . ;
d 1904~ Jarnary 1965 were ased as an iondependent test of the o steme The tollowing contingency
5 ; tables show the resalts:
s
3 ' FORFCAST
¥ 0 YES NO TOTAL
d B B ;
1 B Y 4R 18 Hh6
4 E
R NO 14 245 259
. M
YO TOTAT 62 6V 325
: ]
L. 'y &y
7 Correct — 90
E‘ i 7 of ocecurrences lorecast correct !y - 73
-7 Heidke skill seore = 4,69
& L]
‘ Got 10 a-APT 1980 FORECAST ]
A
0 YES NO  TOTAL E
i B
J S YES 89 /8 1h1
[
e R NO 120 779 RY9
v B
I TOTAL 205 #5717 1062 J
B}
. voCorrect = 81.4 Profipnrance - ves=52" 7 na-877
Post Agroement - ves-417/no-917 Neddke wkill score = & 301
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FLOW CHaKRT

FORECAST YES

NO FRONT PRESENT OR FRONT PASSED VCV
THE PREVIOUS DaY, FORECAST NO

FRONT PRESENT

e —

 SEE EX. #) FORECAST YER

FCRECAST NO

WARM FRONT NORTH OF VCV (EX. #6),

SEE EX, #3 FORECAST YES

s
H
e W e,

rr

=

th On GRAPH

.

FORECAST NO

SEE _F t4 FQREC YES

SEE EX, #5 FORECAST YES

IF FRONTS ARE
QUASI-STATIONARY,
FORECAST NO

NO FRONT, FORECAST NO (EXCEPT 500M” LOW CASES BELOW)

FRONT APPROACHING AND NOT UNDERGOING

FRONTQLYSIS . FOREGCAST YES

FORECAST YES

SURFACE LOW LEVELOPING OVER NEVADA WITH
FRONTOGENESIS THRU CENTRAL CALIF.,

FORECAST YES

S00MB LOW DROPPED FROM WASH,, ORE,, OR
IDA. INTO CENTRAL OR SOUTHERN NEV. OR
NORTHWEST ARIZ. (IN 12 HOURS OR LESS),

DEEPENING LOW AT 500MB OVER SOUTHERN
NEV, OR NORTHWEST ARIZ,, FORECAST YES
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FORFOCAT NG THENDE R TORMS AT i 0 Ak

Det oo haent | [ B YU PP S DY AR

[N Tatrodos tion, L R R I R I PR I IR RV VY PN SRR Y SUUNURPEENTY S R SCINN RSN SRFTRUN SYRRPEINTIENA Y R LAY JUSPRRNS S SRR (PR O 6
- e Ve, Neear . allb oo Mo taae o badby coet Ao, o (RN it v oarn Iy e it when
3 Voerme g biyh o bs oo slended oo the conathorn aortiden o ol Phe Mt State - ccfvectingg mointure fror
i i (iul!\ul Moxice to Lins faw Moesion, Mdcons, Nevao, eorthers Calitor i area . The objectiv
. ’ oot hee stady it VNt Peans ol Dore s oSt iay Tha e cnrro e ar te e o rens coand the tine
'\
i * . o arronc e within o TONM pondias ot Uy AFR ‘
! Sttt ot the rohileen Vo the TR D000 E s et e Pl of oy s Tene or
Che o e aprene oo ob fhaaderatormss within 10 i e adiee o Beorge TR e iage the e bod DON
- ' oaw Gt 1k o ol the forcoa i 1o S b g vt the e thes ot Man o e o Tl y
Yoot oane Choprembes o8 Cach veoar,
i - Soo hintt foas.
oo Geearrence s When o thanderstorm or Fightoing coenrrence i pecoondied on the Goonoe SFR
1 Al Fare Tos whiea Pisiitndnge o theonler dg cciehted or beard by o ey we it haer e et
- fe e o the Bite proper gt Pimee b ocourrence, or PEREP dndicate owithio TONM VCV,
by Wotpetec, Yo Totat Yotats, Averape RITg SO H0OUMR (. e REYMOTDD-100 o ey initions,
- 0 s Analy i Disceecion. Thander storme oo inoan nnestable air mass when ot ficiont moisture
. : Cowthiin the adr o mass and o Tittine mechanicm 1ift o 0 pareel o g point where it i«
Comet than its curcormedinges brom which porot the parecl continmes aocent until o in cquilitriom *h
P e f{von
e o dai Ty, analynis o of the Bdwards AFR coanding s hoen g reandred o orecs Tave s T
o Poreapte ave been made Bn the past tooarrice at came cortelation of thunderstors oo nr o os o=
ETARRNETEI TR S O RN O FUNE N I in this paper, vabue . derived from averape reiative humidioy 005000
Sotndex, critical temperature and total weeo o statisticallv oased,
h. Tnitiallv, 1 scaltorpram of Geaareenoes or non-oceartonors was blotted nsine aver we
redtive hamidity (SFCH00MBY . Kedndey, convective Temperatores ol tolal totals e Sonarametoer
by it d T, Poor cortelations resubted and this method of appreoach wae abandoned,
CLoNGvr, RiE v T wae compted, Craph 10 Correlation hore was tain but not e rood as we
.'
A hoad hoped.  So, in this approach, ton, was abandoned,
3 Lo Moy T v Ky Groaph #2 0 was computed ) with ot the come et
i
N
v
N
R S e

) ) - par—— v i




e the toa - . K T - On e yranh,

Finallv, It wan deaided o

(SRR N Asatistactory doeyree ol oo bacdien vesalie s vtk e gty ST Vawar oAb E wounding data
avaibable o Yoy’ 0l [ S A IRV T SYRTR T SYRINS B N SYREY VS PR ) Coaerrenc et Uonree AFR
wors tesend L dependent deeta,
. Prosentation ot Kesulte: Fooctanmdndio tores v orcparar s o pr ccdnres s nroceed s follows
teciny the 1007 Fdwardso (VD soomdbing, md the seark o 1)

a0 Compute the BEDW SEC - S500ME BRI factor, compute the Fodelex s ot al Tot s, and To values,

Mothods of computat fons re located in AWSM T05-1.040,
bo Using the Coarge AVB temperature curves s oo wndide, con Lt teaperature curve for the

rature voluers I the

dave You now hove o close approximation o the honrly (LSTY o
cowctracted remperature curve valoes indicoare attainment within theee €0 degrecs o the Te value,
nse the tioe of attatioment as sgaide in timing commencement of  thunderstorms. Phe tor perature
cuorves present a o statistical evaluatfon ol hourly mean voadues s well o one standasd doviation
iove and helow the mean.

., Cechnigue Fvaluation,  The praphical reercssion technique wasemploved in this <on Here we
L L

wiere able Lo take fonr difterent variables and plot them all tovcether in one orivinal o:oopb This
Fieay praph () pave as a lanetion of all fonr variableas o cvaph 91 we plorted the RH ove 7
aud drew isopleths ol 107 dntervals on cither site o0 the original 507 line, which ideally divided

the praph into one stde of gctua! aceourrences, and one side of non-occurrences,  The skill scores

vraph:s are o Yabhte #10 From praph #1 we obtained o+ value based on REE vs Te¢ tor each

Pl ot e vt o This ol bowed o o fuave aovalie ot the fanction Te/REC On praph #7 the same

cocseswas ned tocore ap with g taner Ton Tor TT v Fo We then plotted the vatuen of the e
Preectioos ot bl tour (4Y variables, This incorporates all Vour (O vaviables into one <inple
e o Baed oo this percent Fipare, we woubd bove o S ESIRNO decision, with 00 heine o h
wocd e Cactors That ic, ereater than or equal 1o 907 we wonld forecast” YES occurrence, and less
Pl o NO cccarrence. Ceneratle, the key pumbers that indicated o strong chance of occurrence
Lot o value o )',n-.‘ll\?r thon 50 0 combaved with PU/K vabue of 367, As can be scenson mraph
#1 wd 52, thore are ne individual Fov o mmmbers in any of the catcoorics, but topether, we get some
ke tipare which have a4 skill score oo (770 (Table #1)

oA weakness of the technique conld be oarriving ot oan incosrrect forecast doe to difference

between medstare content ot the e owoees gt Coward o the i owass within 10 mile radios of

s APBL ThiE it e e ool 0l 0 om0 ot the por vaeter s gt times. Also, actual

e tedative by ovare al Goorye AV 0D oy e )

i




(L

b. A complete, conclhae analveais ot th
Fhete is ne room Yar approximate vitlwes or
from the analvsis,

¢. Until some means ol measuringe dill
it Georpe and Edwards is avattable ) only

to this study.

~

works well in providing o YES/NO Vorooast,

8. System Fraluation/Mav 1975-Sep 19749

0 YES
B

S WES G
I

R NO I
v

I TOTAL 064
]

7 Correct - B7.R
Post Aprecment - YE!
Prefigorance - Yig

Hejdke Skill Score

Tanit 1 HELKE S
Thee toasowing data Indicates the skill s
porcent iateryal Indleatinge how well the «

i 07 1o woet omcd o forecast withy

GRAPH Y
e v iy

807 - .097
707 - L2606
a0” - A4
‘1()'/A A Y
407 = .H00
L VAR T |
VAL VAR RV

107 . N00

e Fdwards soundioe i bacic to the entire procedure.

Individaal essompticos that alter the values obtained

croence in moistare conteat (SFC-500ME) berween air masses

subiactive evidoations o the ditferences can boe applied

. Coneluslon. This study chould be used daily from 1 Mav through 30 September of cach vear. It

There are no new concepts in this study.

FORECAST

NO TOTAL
1 3
213 467
424 491

s 29 NO 9
Vi NO 89

MRT/R

UL SCORP AT FACH ¥ (vl
ire (based on Poas g onerfect score) compated at cach
Lt would bnoin torceasting an occurrence,  Fxample:

it would mean that o rinal vatue of 407 ar pare e

S YES Terc ast oand a Tess than 407 value a NO foreecast. The skitl at this level v J9HE,

- GRAPD E GRAPH #3

(TT v ¥S) (T /RH v TT/H)
YR = 174

AR = . 364

= L ORY = L9360
NAY - 771
L hA0 - .588

= PR = L44)

=L inn YY)

=, 000 - L 000




R S ; ——

(7.) 22
w €or Ly Sw (w t0r 66 (6 856 €4 % 43 (R 3B T8 M 6L ¢t St

Ssw &

R
!
|
L

!

i
|
-
|
!

- g — o
I




£ B A U S M oA b

1 ] : H f




SO . A el AR R Sy DRI .. oA - rordP RS, 0 £ AP 2 o T A NS Mt ST it - —

66

) hy/ %

88 58 of 9 T L9 A7 @) 95 T 34 Kb oh 9% 2 L A Z N T §




4
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FORVFCANTING GUHEDE o cubin l"/\i‘ Ptk CREOEND ey BANCGH

3
Locieted ot 1916 Narth Latitude; 1172 00" West bomoarnhe e W L, Caddeba. «

MIGE serves asoan

oo pactioe bombine vampe. The vonnee ot ol o o0 AL g RS ITERSNTY B YR TP PEPRR SIS T SRV BV 94

in the Mojave Desert,

While the Gunnery R npe esporionees mie b Cne arn we it a0 0 oy St Yo otopopraphic tediares have
todistinet bearing on the fecal conoptic onditioe o Mount e Chomre e wnnt nd these
strong winds throueh the pasnen Joit et ot staga ot the e Take b, in ddiriom, the
monntainons terrian dndne e oroer aphie o wp PP iy w s venn bl ok e 1 vt Td =g Foeat ooy
thunderstorms do the snmmer with Saltrcreat conveorren, amd o ades (e 00 o showers‘raon showers

Joving the winter montbes with trong a1« o tronehans bl D b ter e w

asoa local phenomenon with the skilce clear ot other ot 0 g ognd o ot 20§ e

The two operationally sivnftfeant torcoa b problos o o Candeb v b AMGK a1 stroene

vivihilitfes due to blowim: dast ond Ltowing sand
[ N N E R H IR PR

Betricted visibilition result oot et trom o

menmtoain passes. Brokeo clains o meant g a1 cncas e ad bbb e ity

the North and West o and o cmaller pass to the Somthwe -t b A0 Ty

The larpest pass to the west (260 290 dee) Leave Codd

wkowen 1o blowine dust

ather wiil oocur

Sar o Geerpe,

windis and low

e TUT e

and meop i ked

tp from the dey Yake boed tonming poar obbel 00 the o Weet winnd o1 ten knot s e at timen, be
el Micent to reduce the prevailioe vi o ibilites Lo tong mile or 1y oWt ot S bt or preater
tor several conscontive hoours willl restroor visadbalitie down ot REL RN TRAY B PRSI

At oy narrower pasi to the sonthwe t (28 doesdy willl readrior o deilities

ooa sipnificant coanneliog ¢t leot, atthonyn not as Preguent Iy the ot her twe

upwarde of U Foots from the sonthwest will yencratly roedure visibilitie
e times Tower

Fivare AG-? il{ustrates how the passes channel the ctrone wind. anta the ranpe,

mothe ramee Jdoe

passess nag.

e frve wite

while the chains

ob mesmtains Sorm o ettoctive barrieopo, Mhis praple, devicts all ohoerved winds with 4 velocity

that cquals or excecds Weather Warnlng criterla at Cuddeback c2 40 kes) trom 1967 throneh 1971

v

Since the range itsell has Umited woather observation capabitity, usurlly dering the 0] cine

week, the data has a Timited basis, Yot it offers perspective over a4 vear period as a trend

Por tarecasting strony winds daring the hoars ot (lving at the ronve.

Winds preater than or equal to 40 knots rarelvblow trom southeast throuph sonthwest as evidenced

on the graph,  lHere the mountains maintain o substantiol baveicr geainst pusty winds.  The

stronpest winds blow trom the north, west | and

itoaue to the arientation of the passes.
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Hence, o pressare sradient foree in conjuanetion Wit T o a0 tothronsh the puass
will prodace the trongest winds n oty o the winnoe et oo dd frontal sevstem oor k
troughe alolt,
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