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FORWARD

This publication was revised in accordance with
COWNAVMETOCOM NST 3140.2F_ dated Aug 95, and is a conplete
revision dated 27 Aug 98.

The Forecasters Handbook is an uncl assified publication
setting forth, in some detail, clinmatological summaries and | ocal
forecasting rul es enpl oyed by the neteorol ogi cal section when
forecasting | ocal weather.

One of the primary purposes of a Forecaster's handbook is to
provi de i nexperienced or newy assigned forecasters with guide-
lines on | ocal area weather conditions associated with typical
synoptic scal e devel opnents. The Handbook al so serves as a ready
reference and review for forecasters already famliar with the
weat her conditions in the Canp Pendl eton area. This handbook
i ncl udes topography, l|ocal clinmatol ogy, special features and
forecasting rules, and aids used by MCAS Canp Pendl eton fore-
casters. It is primarily an enpirical study of weather patterns
that affect the local flying area at Marine Corps Air Station,
Canp Pendl eton, California.

Thi s Handbook is not the work of any one individual, but a
conpil ation of many past and present Canp Pendl eton forecasters.
Their contributions are appreciated. Each forecaster attached to
Marine Corps Air Station, Canp Pendleton will be issued a hand-
book and is encouraged to recommend changes or additions to
i nprove the effectiveness of the forecasting nethods discussed in
t he handbook. In addition, this publication will be reviewed at
| east annually and revised per the reference. Local reproduction
of this data is authorized and encouraged. Additional infor-
mation regarding this publication my be submtted in letter
format to the foll ow ng address:

Commandi ng O ficer
Attn: Weather Service Oficer
Marine Corps Air Station
Box 555151
Canmp Pendl eton CA 92055-5151

OR
By calling DSN 365-8373 or commercial (760)725-8373/8026.
J. VILLADA

Weat her Service Oficer
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CHAPTER 1

BAS|I C DESCRI PTI ON

1. The Geographi c Regi on

a. Mrine Corps Air Station (MCAS) Canp Pendl et on,
California. Located at 33" 17° 54" North, 117°21' 06" West, at
an elevation of 78 feet above sea level. The field is located in
the south central portion of Marine Corps Base, Canp Pendl eton,
which is a mlitary reservation of approxi mtely 125,000 acres
extending from Cceanside, California to San Clenente, California
and fromthe Pacific coast inland to an average of ten mles.
MCAS is five mles inland fromthe Pacific coast in a valley
oriented northeast to sout hwest approximtely seven mles |ong
and two and one half to three mles wde with the surrounding
foothills at an el evation of 500 to 3000 feet. The prom nent
feature of these foothills is the San Onofre Muntains, (1,725
feet) 8 mles west-northwest of the Air Station. The Santa
Margarita Mountains, with a maxi nrum el evati on of 3,189 feet,
extend froma point 14 mles north-northwest to seven mles
nort h-northeast of the Air Station.

b. Inner Southern California Operations Area (SOCAL
OPAREA). The SOCAL OPAREA extends from 28°N to 35°N, and from
the coast to 125°W The | nner SOCAL OPAREA extends in an arc
from Poi nt Muigu sout heast to the southeast point of San Cl enente
I sl and, then due south to a point due west of the International
Border wi th Mexi co.

2. Local Effects. MCAS Canp Pendl eton is generally an area of
little rainfall and dry streans. Even with these conditions the
Southern California area has the greatest variability of runoff
in the United States. Flooding conditions can cause consi derabl e
damage to property and endanger |ife. Flooding can develop slowy
as a result of extended rainfall, or rapidly, as flash fl oods
preci pitated by heavy downpour, danbreak, or as a secondary
result of natural activity such as rock slides or earthquakes.

Fl oodi ng can occur aboard Canp Pendl eton through the watershed
that traverses the area via the Santa Margarita and Del uz R vers,
as well as nunerous smaller rivers and creeks which originate in
the Murrietta and Tenecula comunities, 30 mles to the
northeast. A 100 year flood plain boundary has been set up for

t he Canp Pendl eton area.




Figure 1.1 GCeography of MCB Canp Pendl eton
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a. METOC | NTEGRATED DATA DI SPLAY SYSTEM (M DDS). MDDS is
a client server based state-of-the-art systemfor the sinul-
t aneous i ngestion, display and dissem nation of neteorol ogical
data. MDDS currently ingest satellite imagery, digital facsimle
(DI FAX charts), al phanuneric weather data, radar data, NODDS/
OPARS, AFDI' S, and uncl assified GFMPL nodul es. The M DDS
Bri efing/BBS Support nodul es automatically update this VEB
server. The server is driven by Mcrosoft Wndows NT 4.0 and has
four separate workstations. W rkstation nunber one is the
primary station and controls the ingest of METOC data for display
on the other workstations and the MCAS Canp Pendl et on Wat her
Servi ce Honepage on the Wrld Wde Wb (HTTP://158.238.61. 11: 9361

or HTTP:/ /middsknfg.cpp.usmc.mil:9361). It is equi pped with a 21-inch
noni tor and operates with a dual - processor conputer with 64-
nmegabyt es of RAM and 2 gi gabyte hard drive and CD-ROM  Anot her
feature of the MDDS, which has essentially elimnated the need
for paper charts is the Wall of Thunder. It consists of four
separate nonitors allowng nmultiple charts to be easily

di spl ayed, mani pul ated and transferred fromone screen to
another, or to be spread over several nonitors at the sane tine.
The entire M DDS system has printing capability via a Hew ett
Packard (HP) Col or LaserJet 5 printer or HP LaserJet 5P bl ack and
white printer.

b. Automated Surface Qbserving System (ASOS). ASCS is the
official instrunment for neasuring and recording tenperature/ dew
poi nt, pressure, precipitation and wind direction/speed. It is
al so equi pped with a laser ceiloneter and visibility sensor to
ai d observers in evaluating sky condition and visibility. The
Sensors & Data Col |l ecti on Package (DCP) are | ocated approxi mately
.75 m. NwWof Building 2399 at an elevation of 76 ft MSL. The
Acquisition Control Unit (ACU), Operator Interface Device (O D)
and Video Display Unit (VDU) are |l ocated within the weather
of fice spaces. The ASCS replaces the ANN GVQ 29 Sem Automatic
Weat her Station, RO362/UMQ5 Wnd Measuring Set, AN GVQ 32 Runway
Vi sual Range and the AN GMQ 13 cl oud Hei ght Set.

c. Weather Surveillance Radar (WBR-88D). The WBR-88D i s
the |l atest state of the art weather radar. |t conbi nes
conventional Doppler radar, utilizing various scanning strategies
and vol une coverage patterns to provide forecasters with the npst
accurate representation of the stormenvironment. MCAS Canp
Pendl et on System i ncludes a PUP group only at Canp Pendleton. It
is located in the Cbserver area of the Weather O fice and the
associ ated workstation is located in the Forecaster area.

The actual radar site is | ocated 30NM sout heast of MCAS Canp
Pendl et on.
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d. Contel Meteorological Wrkstation (CMWN. The CMNis the
primary neans of dissem nating and receiving al phanuneric weat her
data. It is equipped wth Automatic Response to Query (ARQ
capabilities and is capable of graphically displaying selected
al phanuneric data. MCAS Canp Pendl eton has two separate CMW
term nals, one designated for use by forecasters and one for
observers.

e. Aneroid Baroneter. Serves as a back up to the ASCS for
pressure readings. The M-448 is a wall nounted precision
aneroi d baroneter |ocated on the wall of the observer's area at
an el evation of 78 feet MSL.

f. Marine Barograph. The Belfort M crobarograph also acts
as a back-up pressure indicator for the ASCS and is | ocated on
t he observer's desk at an el evation of 76 feet MSL.

g. OPTI MUM PATH Al RCRAFT ROUTI NG SYSTEM (COPARS). Version
2.11 located on the forecasters desk and in Cbserver area using
Penti um processors and nodem wi th LaserJet printers.

h. (NAVY OCEANOGRAPHI C DATA DI STRI BUTI ON SYSTEM NODDS
Located on the forecasters desk and in Oobserver areas utilizing
the sane CPU s as OPARS.

4, Comruni cati on Equi pnent

a. Meteorology & Cceanography Integrated Data D spl ay
System (MDDS). Main Termnal & Wall of Thunder |ocated in the
Forecaster Area. The M DDS provi des Ceostationary Operationa
Environnental Satellite (GOESS) inagery, which originates from
the National Wather Service, via Equatorial Conmunication
Conmpany's satellite system The satellite dish is |ocated on the
roof of building 2399. Information on the M DDS cones from
Redwood City, California through MCAS Yuma to MCAS El Toro, then
to MCAS Tustin and on to Canp Pendl eton via dedi cat ed phone
lines. The M DDS al so provides Wather Related charts via the
sanme phone lines from NOAA. GOESS Variant (GVAR) Satellite
i magery is al so provided. The GVAR inages are ingested via
Satellite dish into the GVAR server |ocated at NAS North Isl and.
The MDDS will then dial up to receive these shots via N PRNET

b. Optimum Aircraft Routing System (OPARS). Prepared in
support of aviation to aid the aircrew in flight planning and
navigation. The data can be retrieved using a nodem to connect
to the FLENUMVETOCCEN in Mnterey, California. Information the

system displays wll help the requestor determne the best
routing, fuel efficiency and cargo dependi ng on the type of
aircraft and maxi num wei ght all owance. This data base will also

prepare a wind forecast for specified points along the aircraft
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route and tinme between NAVAI DS/ WAYPO NTS for a given altitude.
The forecaster will utilize the reference material |ocated in the
forecaster ready reference to prepare an OPARS wor ksheet for the
product requested. The types of aircraft supported at MCAS Canp
Pendl eton may not always be in the OPARS database. In this
instance the forecaster nust request additional data from the
requestor to aid in the input of information so the flight plan
may be conpl et ed.

5. Pilot to Forecaster Service (Metro)

a. The pilot to forecaster frequency for MCAS Canp
Pendl eton is 344.6 MHz, normally referred to as "Canp Pen Metro".
The transmitter is |ocated on forecasters briefing counter.

b. The radio unit and all associated conponents are the
responsibility of the Air Traffic Control Maintenance Branch
(ATCMVMB) at MCAS Canp Pendl et on.

6. Tel ephones

a. Tower Phone. Located in the Observer area and connected
directly to the Tower.

b. Tel ephone Extensions

acC 5-8373 AREA CODE: 760

NCA C 5-8026 PREFI X 725

BRI EFI NG COUNTER 5-3327 DSN: 365 FCSTRS
DESK/ FAX 5-8012

TRAI NI NG NCO 5- 8388

OBSERVERS DESK 5-8374

7. Ogani zational Support

a. Tenant units aboard Marine Corps Air Station Canp
Pendl eton, California consist of squadrons containing UH 1N and
AH 1Waircraft, with additional squadrons relocating to Canp
Pendl et on as MCAS Tustin ceases operations. Transient aircraft
at the Air Station includes all aircraft up to and including C
5A/B. The following information is provided to these aircraft,
by the forecaster on duty, on a daily basis or as needed:

w DD 175-1's

w Term nal Aerodrone Forecasts (TAFs)
w Weat her Warni ngs and Advi sories
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w  WEAX

b. Primary Aviation support is provided to the flying
squadrons attached to Marine Aircraft Goup 39 and Mari ne
Aircraft Goup 46 "Det A" at MCAS Canp Pendl eton. The follow ng
squadrons are assigned those G oups.

SQUADRON Al RCRAFT CALL SI GN

HWMLA 169 AHIW UHLN VI PER
HWMLA 267 AHIW UHIN STI NGER
HMI' 303 AHIW UHLN ATLAS

HWMLA 367 AHIW UHIN SCARFACE
HWMLA 369 AHIW UHLN GUNFI GHTER
HMLA 775 AH1IW UHIN COYOTE
MCAS Cl2

(1) AH 1W Super Cobra Helicopter

Speed: 147 knots (169.05 nph) in basic conbat attack
configuration.

Maxi mum t akeof f weight: 14,750 | bs. (6,696.50 kg).

Range: 256 nautical mles (294.4 mles) in basic conbat attack
configuration.

Ceiling: 18,700 ft (5703.5 m in basic conbat attack
configuration (limted to 10,000 ft (3050 kn) by oxygen

requi renents).

Armanent: One 20MM turreted cannon wth 750 rounds; four
external wing stations that can fire Hydra 2.75” or Zuni 5.07
rockets and a wi de variety of precision guided mssiles, to
include TOWHellfire (point target/anti-arnor), Sidew nder (anti-
air) Sidearm (anti-radar).

FIG 1.2 AH 1W Super Cobra Helicopter
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(2) UH 1N Huey Helicopter

Speed: 121 knots (139.15 nph) at sea |evel.

Maxi mum t akeof f wei ght: 10,500 | bs. (4,767 kg).

Range: 172 nautical mles (197.8 mles).

Ceiling: 14,200-ft (4331 m (limted to 10,000 ft (3050 kn) by
oxygen requirenents

Armanent: M 240 7.62nm machi ne gun or the GAU- 16 .50 cali ber
machi ne gun or the GAU-17 7.62 nmautomatic gun. All three
weapons systens are crewserved, and the pilot in the fixed
forward firing node can also control the GAU- 2B/ A. The
hel i copter can also carry two 7-shot or 19-shot 2.75” rocket
pods.

L. Ts] [Ty Iy WL |
FIG 1.3 UH 1N Huey Helicopter

8. Additional Aviation Support

a. Additional aviation support units are located in the
vicinity of MCAS Canp Pendl eton as part of the 3rd Marine
Aircraft Wng Aviation elenent. These units are as foll ows

MASG - 37 MACG - 38 MAG - 39
MABS - 372 MACS - 1 MALS - 39
MASS - 3
3RD LADD BN

b. The follow ng products are provided to the above units
aboard MCB Canp Pendl eton on a REQUEST basis only:

w Hori zontal Wat her Depictions (Cross Sections)

w Change of Seasons Briefs
w Saf ety Stand Down Briefs

15



| nstrunment Ground School Briefs
OPARS
EOTDA' s
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CHAPTER 2

Cl i mat ol ogy

1. Ceneral

a. Summer (June - August). During the sumrer, the Eastern
Pacific H gh is quasi-stationary approximtely 2000 mles west to
nort hwest of Canp Pendl eton. The anticyclonic flow around the
Hi gh persists, providing a northwest flow over Southern
California. A thermal trough enhances this flow over the
California desert regions. Low stratus forns al ong the coast
during the evening and early norning and dissi pates by |late
norning. Visibility during | ate norning through evening, is
normal ly greater than 7 mles; on occasion the visibility will be
reduced by fog, haze, and/or snoke. Precipitationis at a
m ni mum during this season. It nost often occurs in the form of
drizzle associated with |ow stratus clouds. On occasion a shower
or thunderstormw || formover the nountains and deserts. This
occurs when noisture fromtropical storns is advected over this
region as they track along the Mexican coast. These
thunderstorns infrequently will drift toward Canp Pendl et on when
there is a strong easterly flow

: . (12 . u .
1a0M 1350 1301 125H 1200 1150 110U

(see figures 2.1 and 2.2). ————.
AVG POSI TION OF PACIFIC H GH & AVG LOW PRESSURE CENTER TRACKS
AVG SEA LEVEL PRESSURE JUN- AUG JUN- AUG

FIGURE 2.1 FI GURE 2.2

b. Fall (Septenber - Novenber). The fall season is marked
by inmproved flying conditions. Cold frontal passage may begin to
happen as the Eastern Pacific H gh begins its migration
equatorward to its wintertine position. Santa Ana conditions nmay
devel op during this season. The stratus clouds that are so
domnate in sunmertinme will occur |less often as the transition
into the wintertine reginme begins (see figure 2.3 and 2.4).
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AVG PCSI TION OF PACIFIC HH&H &

AVG LOW PRESSURE CENTER TRACKS

AVG SEA LEVEL PRESSURE SEP- NOV SEP- NOV
FI GURE 2.3 FIGURE 2. 4

c. Wnter (Decenber - February). The winter season is
usually mld and is considered the rainy season for this region.
Cut of f Lows, Nevada Lows, and cold frontal passages are the main
causes for adverse weather. Frontal systens continue to
i nfluence the weather pattern even nore as the position of the
Eastern Pacific High is established further south (approx. 1200
m | es west-sout hwest of Canp Pendl eton). As these fronts nove
south they | ose energy and as a

1?}5“ — 1aiuu 1255{]6 IEEDH IIESH IIEDH r eS u | t %rrp Pe n d | et o n ' S \I\n. nt e r
AVG POSI TI ON OF PACI FI C HIGH &

AVG LOW PRESSURE CENTER TRACKS
AND SEA LEVEL PRESSURE DEC- FEB DEC- FEB
FIGURE 2.5 FI GURE 2.6

d. Spring (March - May). The spring season brings a
decrease in precipitation and frontal passage becone |ess
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pronounced and does not progress as far south. The | ow stratus
clouds that are a normal presence in the sumrer during the early
norni ng hours begin to influence the |ocal weather pattern. The
Eastern Pacific Hi gh begins its mgration north to its sunmertine
position (see figure 2.7 and 2.8).

160H 1501 140M 1300 120H 110H

AVG PCOSI TI ON PACI FI C HI CGH
AVG LOW PRESSURE CENTER TRACKS

MAR- MAY MAR- MAY

FI GURE 2.7 FI GURE 2.8

2. Cinmatology D scussion

The Pacific coast region of the United States and the
adj acent ocean areas are |ocated along the eastern portion of the
Paci fic high-pressure system This high, when well devel oped,
forms the principal circulation control, forcing nost of the |ow
pressure systens to follow a course to the north of the
contiguous United States. This action danps out weat her changes
that m ght otherw se occur and brings a stability factor that
woul d not ot herw se exi st.

Air, which reaches the coast as a result of the prevailing
westerly wi nds, acquires nuch noisture during its ocean passage.
A cooling effect in sumrer and a warmng effect in wnter
evi dences this.

Wnds in the Canp Pendl eton area are strongest from Novenber

through April, when they blow 17 knots or nore about 2 percent of
the tine.
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Over the @ulf of Santa Catalina and along its shores, fog is
a problemduring fall and winter. This is nost often a | and
(radiation) fog that drifts out over the gulf at night. By late
nor ni ng, conditions begin to clear, particularly along the coast.
O fshore, fog reduces visibility to less than 0.5 nautical mles
on about 4 to 9 days per nonth from Septenber through February.
May, Septenber and October are the worst nonths. Along the
coast, visibility's drop below 0.5 nautical mle on about 2 to 8
days per nonth from August through April. Novenber, Decenber and
February are the worst nonths.

There are three climate anomalies, which warrant attention.
One is tropical cyclones: another, Santa Ana w nds; and the
third, the EI N no/Southern Gscillation (ENSO).

Tropi cal cyclones originate south of the area, off the
Mexi can coast, in sumrer and autumm. About 15 form each season
of which 7 reach hurricane intensity. Few cone far enough north
to affect U S. coastal waters. The ones that do have usually
| ost their hurricane intensity and are short-1lived; however,
t hese storns can be dangerous and have generated w nds of nore
than 120 knots in the operating area.

The Santa Ana is an offshore desert wind that occurs al ong
the coast. Wiile infrequent, it may be violent; speeds have been
nmeasured at nore than 50 knots. These winds dimnish little, if
any, imredi ately after passing over water, and can extend up to
50 nautical mles out to sea. They are nost likely in autum or
W nter.

The ENSO represents an environnental extrene in the eastern
boundary regions the Pacific Ocean and is a coupl ed at nospheric/
oceanogr aphi ¢ phenonenon. The oceani ¢ conponent of the ENSO
begins in the western Pacific and propagates eastward. It
mani fests itself by, first causing a |large change in the sea
surface tenperature of the equatorial Pacific, then major changes
in the position and strength of the atnospheric pressure patterns
affecting the California Current system w th sonmewhat
unpredictable results. This can cause a strengthening of the
Al eutian Low, with associ ated sout hward novenent, causing severe
storns along the California coast. At other tines, the Low
strengthens but remains farther offshore, diverting storns to the
north of their normal track (e.g. a drought). A strong, ENSO
event seens to occur every 1 to 20 years.

In the winter, off northern and central California, stornms
bring a preponderance of southeast through southwest w nds, but
this is matched by northwest and northerly w nds that bl ow around
the subtropical highs. These highs either formin the Pacific or
mgrate fromAsia. They dom nate the weather off the southern
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California coast, where westerly through northerly w nds bl ow
nore than 60 percent of the time. These highs; however, are
weakest during winter, and occasionally stornms nove cl ose enough
to bring sonme clouds, rain and wind. Rain occurs about 5 to 10
days per nonth off central and southern California. Gales and
rough seas are rare south of Los Angeles. In late winter off
southern California, prevailing northerly and north- westerly

Wi nds becone increasingly persistent. By March, southerly and
northerly w nds share equal billing.

In the Gulf of Santa Catalina area, visibilities are reduced
to less than 0.5 nautical mle, nostly by radiation fog, about 3
to 7 days per nonth, from Septenber through April. Decenber is
the foggiest nmonth. Clearing will normally occur 2 to 4 hours
after sunri se.

Summer conditions in southern California bring generally
| ighter and cal mer seas than farther north. In March,
tenperatures are kept in the fifties by north to northwesterly
winds with md-fifties to md-sixties occurring in Muy.

The California Current and coastal upwelling are responsible
for the poor visibilities of md-to |late summer and fall.
Upwel ling is weak in the spring. The nost dense and frequent fog
occurs over the narrow stream of col dest water, just off the
coast, and is often limted to a band of 50 nautical mles or
| ess.

At other tines, fog covers large areas, both in |atitude and
| ongi tude, and nmay extend for hundreds of mles. The effect is
even nore pronounced onshore. The California Current's effect in
sumer extends along the entire coast.

Summertinme tenperatures are nost often in the seventies.
Septenber is usually the driest nonth in offshore waters.
Sept enber air tenperatures hover in the m d- and upper-sixties.

Gal e force winds near occur as nuch as 1 percent of the tine
inthe Gulf of Santa Catalina. At Canp Pendl eton, w nds | ess
than 3 knots occur 40 to 50 percent of the tinme from Septenber
t hrough Mar ch.

3. Cceanogr aphy

a. Ceneral Bathynetry. Depths along the Pacific coast
fromPoint Loma to the Oceansi de/ Canp Pendl et on area decrease too
rapidly to seaward to be of any practical use as an aid to
navi gati on. The 100-fathom curve lies at an average di stance of
| ess than 10 mles fromthe shore. The cl osest nmmj or subnarine
features are La Jolla Canyon, whose nouth is just to the north of
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Point La Jolla, and deepens rapidly to the west-northwest; and
Carl sbad Canyon, which faces the west-southwest off the town of
Carl sbad. The SOCAL OPAREA contains an array of small islands,
sea nmounts, trenches, and basins, which are collectively referred
to as the Southern California Borderland. Some distinguishing
features in the area are the San Ni chol as Basin, Cortes Bank, and
Tanner Bank; all of which are located in the northwest portion of
t he OPAREA.

b. Sedinments. The principal sources of beach sedinents
al ong the southern California coast are the streans which
periodically bring large quantities of sand directly to the
ocean, and the sea cliffs of unconsolidated material which are
bei ng eroded by the waves. |In sonme isolated cases, sedinent may
be supplied by erosion of ol der unconsolidated deposits in
shal | ow of fshore areas. The wave erosion of rocky coasts in
southern California has been negligible during the | ast several
decades, even where the rocks were relatively soft shells. On
t he ot her hand, there has been a retreat of as nuch as a foot a
year in unconsolidated formations. In the nearshore area off Canp
Pendl eton there is a mxture of sand and shells. Streans are by
far the nost inportant source of sand and beaches nay receive
sand from beaches many m | es away.

c. Bottom Characteristics. A narrow band of sand borders
the coast. O fshore, the bottomis mainly nud. Al ong the coast,
approximately 2 mles to the southeast of the specified area, the
bottomis rocky. A few mles offshore, there are places where
the bottomis rocky, or consists of a mxture of nud and sand.
Bottom sedi nent color in the vicinity of Cceansi de/ Canp Pendl et on
is olive green, with a patch of gray at about the center of the
specified area.

d. Dangers to Mariners. The follow ng dangers are noted:

New Hope Rock/Weck - 32°49' N 117°16' W

Bird Rock - 32°49' N 117°16' W

Qceanside - Pleasure pier partially collapsed. Fish-
haven covered by only 10 feet of water at seaward end of Pleasure
pi er.

Qceansi de Harbor - Submerged jetty close to the north
side of the harbor entrance channel. Entrance channel subject to
severe wave action and shoaling.

Del Mar Boat Basin - Restricted Area off the outer
breakwater at the entrance to the basin (common entrance with
Qceansi de Har bor).
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obstruction (subnerged buoy) - Approxinately one
nautical mle west - northwest of Point La Jolla.

Sewer - Extends seaward fromnorth side of San Elijo
Lagoon.

Sewer - Extends seaward at 33° 07' N 116° 20' W

Pi peli ne - Extends seaward at 33° 08' N 117° 20' W
Pi peli ne - Extends seaward at 33° 21' N 117° 34' W

Subnerged oil wells nmay or nay not be narked, depending on their
| ocati on and depth of the water over them

e. Anchorages. There are few places where shelter can be
found for l|arge, vessels outside of the enclosed harbors and
bays. There is a nooring buoy off Canp Pendl et on at
approxi mately 33°20' N 117°37' W

f. (Obstructions. Disposal sites and dunpi ng grounds are
rarely nentioned in the Coast Pilot, but are shown on nauti cal
charts. Spoil areas are for the purpose of depositing dredged
material, usually near and parallel to dredged channels.

They are usually a hazard to navigation. Navigators of even the
smal |l est craft should avoid crossing spoil areas. Private
interests, usually sport fishernen, to sinulate natural reefs and
wrecks that attract fish, establish fish havens. The reefs are
constructed by dunping assorted junk ranging fromold trolley
cars and barges to scrap building material in areas which nay be
of very small extent, or may stretch a considerabl e distance

al ong a depth curve. Navigators should be cautious about passing
over fish havens or anchoring in their vicinity.

Fish trap areas are established by the Corps of Engineers,
state or local authorities, and are built and maintained in
accordance with established regulations. This |imt of a fish
trap area is usually charted.

g. Riverine Environnments. The follow ng streans and
rivers pour either into harbors or directly into the ocean:

Santa Margarita River - 1.7 nautical mles northeast
of the Del Mar Boat Basin.

San Mateo Creek - Muth near San Mateo Point.

San Onofre Creek - 1 nautical ml e southeast of San
Mat eo Creek.
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San Luis Rey - Muuth at Oceansi de Harbor.

Caution: Waters near the nouths of rivers bay and harbors nmay
contain agricultural and industrial pollution and waste, as well
as untreated sewage.

Sandbars build up at the nouths of river and stream
entrances where they enpty, into the Pacific Ccean. Fresh water
input to the Gulf of Santa Catalina is insignificant.

h. Tides. Tides along the West Coast of the United States
are mxed and semdiurnal. In general, the tides exhibit a large
inequality in the heights of the two high waters and of the two
| ow wat ers of each tidal day. On the outer coast, the average
difference in the heights of the two high waters of the day is
froml to 2 feet and the average difference in the heights of the
two low waters, from2 to 3 feet. This inequality changes with
the declination of the noon. Wen the noon is near the equator,
the difference is relatively small, but when the noon is near its
greatest northern or southern declination, the difference in the
hei ghts of the two high waters or of the two | ow waters of each
day reaches a maximum The tides at this tinme are called Tropic
Ti des.

i. Currents

(1) Of-Shore Currents. The California Current is the
maj or eastern boundary current off the West Coast of the United

States. Its outer limt extends npre than 300 nautical mles
of fshore. It flows apgroxinately parallel to the U S. Pacific
Coast fromlatitude 50°N to 30°N. The current direction is
sout h throughout nost of the year. |Its velocity, usually about

0.2 knots, is greatly influenced by the prevailing w nds.
Northerly wi nds increase it; southerly winds dimnish it. The
average tenperature gradi ent between the current and the
surrounding water is 1-3°C. In the sunmertine, intense jets
carrying cold water from nearshore, with upwelling occurring
toward of fshore characterize the California Current. These jets
are delimted by sharp, thermal velocity fronts, which are often
convergent and subject to small-scale instabilities. Upwelling
brings cold, nutrient-rich water fromthe depths to the surface.
The fronts are nade visible when wind waves and swel| are
undergoi ng refraction by the current sheer, resulting in

i ncreased anplitude, and when waves are danped by the bi ol ogi cal
films concentrated in the convergence zones. The California
Current induces southward currents over the shelf.

(2) Nearshore Currents. Along the coast during certain
periods, there is a weak northerly flow known as the Davi dson

24



Inshore Current. This current is evident between San D ego and
Poi nt Conception from July through February. Al ongshore and off
the entrance to inland waterways, the currents depend to a great
extent upon tidal and drainage effects.

CAUTI ON: At unpredictable intervals, a warmcore eddy may appear
in the nearshore area, resulting in tenperature, salinity and
water clarity anomalies. This warmwater may contain jellyfish
and other marine animal life, which may be a nui sance to

sw mers. The eddy propagates al ong the coast under the influence
of the Davidson Inshore Current, and the vertical axis may extend
fromthe surface to depths greater than 300 feet. Caution is
advi sed when the water tenperature departs significantly from

t hat expect ed.

(3) Rp Currents. Longshore currents are generated
when waves approach the beach at an angle. Such currents flow
parallel to the beach and result in a littoral drift of sand
al ong the beach. Such is the case at Oceanside. The nonentum of
t hese breaki ng waves has a conponent al ong the beach in the
direction of wave propagation. This results in the generation of
| ongshore currents inside of the breaker zone. After flow ng
parallel to the beach, the water is returned seaward al ong
relatively narrow zones. The seaward return of the flow through
the surf zone by rip currents constitutes a nearshore circul ation
system The pattern, which result fromthis circul ation
commonly, takes the formof an eddy or cell with a vertical axis.
In places where relatively straight beaches are term nated on the
down-current side by points or other obstructions, a pronounced
rip current may extend seaward.

(4) Tidal Currents. The tidal currents at the nouths
of many rivers and streans can attain consi derable velocity,
especially when the ebb tide is reinforced by river runoff. The
nost dangerous condition prevails when a swift ebb current neets
heavy seas rolling in the Pacific at shallow river entrances.
The water piles up, breaks and creates a bar condition too rough
for small craft. |In a bar area, sea conditions can change
rapi dly and w t hout warning.

(5) Seasonal Variation

(a) Wnter and Spring. During the winter and
spring, the California Current in the western portion runs from
the west to northwest at a speed of 0.1 to 0.5 knots. For the
remai nder of the OPAREA north of 31°N, the Davidson Current
prevails and runs fromthe south to southwest at 0.1 to 0.4
knots. South of 31°N the California Current runs fromthe north
to northwest at 0.2 to 1.2 knots.
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(b) Summer and Fall. During the sumrer and fal
the California Current in the northwestern portion is fromthe
northwest to west at 0.1 knots, increasing to a nmaxi mumof 0.9
knots in the south. For the remainder of the SOCAL OPAREA, the
Davi dson Current is less active and flows fromthe southeast to
south along the coast a 0.3 to 0.6 knots. South of 31°N the
California Current is fromthe Northwest to north at 0.5 to 0.9
knot s.

j.  Qceansi de Harbor and Surroundi ng Areal/ Canp Pendl et on

(1) General. Cceanside Harbor is |located on the
California coast approximately 80 nautical mles south of Los
Angel es and 30 nautical mles north of San Di ego. The harbor
conpl ex includes the Del Mar Boat Basin (al so known as Canp
Pendl et on Harbor) and the COceanside Snall-Craft Harbor. Wile
the Del Mar Boat Basin is used entirely for mlitary purposes,
Oceanside Smal |l -Craft Harbor is used primarily for recreation.
The two basins share a commobn entrance, but have separate
channel s leading to their respective berthing areas. A 4350-foot
north breakwater and 1330 foot south jetty currently protect the
harbors. The north breakwater and south jetty have crest
el evations of 21 and 14 feet, respectively. The Federal channel
commences approxi mately 400 feet seaward of the navigation
openi ng between the heads of the north breakwater and south
jetty, and extends to the Del Mar Boat Basin and Cceansi de Small -
Craft Harbor basin entrance. The authorized channel depth is 20
feet, and the width of the approach channel is 750 feet.

(2) Hazards to Navigation. Accunulation of sedi nment
in the harbor entrance creates hazardous navigation conditions
for both commercial and recreational craft, due to breaking waves
and shal |l ow depths. These breaki ng waves cause boats to broach,
capsi ze, run aground, and/or collide with other boats and/or the
jetty. Strong | ocal wave-induced currents can also drive vessels
toward the south jetty once they are in the entrance. Eleven
persons have lost their lives attenpting to navigate the entrance
since 1963.

CAUTI ON: Shoaling in the entrance to Oceansi de Harbor is causing
severe surf conditions.

(3) Waves. Due to the configuration of the harbor,
waves fromcritical directions can penetrate relatively
uni nterrupted through the main channel entrance and into the
i nner harbor berthing area of Cceanside Small-Craft Harbor.
Excessive wave-rel at ed damages are experienced in the berthing
ar eas.
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k. Sea State/Conditions. During the fall, winter, and
spring, the conbined average Sea State for the I nner SOCAL OPAREA
ranges between 3 and 6. During the sumrer, the average decreases
to less than 3 feet.

(1) Northern Hem sphere Swell. These waves are
generated by extra-tropical cyclones of the North Pacific. They
approach Cceanside fromthe west through narrow corridors between
Santa Catalina, San Nicholas and San C enente Islands. The swell
occurs primarily, during the nonths of Novenber through April.

(2) Sout hern Hem sphere Swell. COceanside Harbor is
exposed to Sout hern Hem sphere swell through a wide corridor from
the south to southwest. Most of the swell arrives during the
nont hs of May through Cctober. Because of the great decay
di stances, these waves have | ow hei ghts and | ong peri ods.

Typi cal southern hem sphere swell rarely exceeds 4 feet in deep
water, with periods of 18-21 seconds.

(3) Seas Generated by Local Wnds. Steep, short-period
waves generated by |local winds may occur fromall offshore
di rections throughout the year. Fetch lengths for seas generated
fromthe northwest are limted to a maxi num of about 120 m | es.
Due to the Santa Barbara Channel |slands, wave heights are
usually 2-5 feet, with an average period of 7 seconds.

(4) Sea and Swell|l Generated by North Pacific Tropical
Cycl ones. Cyclones of hurricane intensity have the potential of
generating sonme of the | argest waves at COceansi de. These waves
approach fromthe south through the southwest from May through
Novenber; however, a hurricane track that woul d produce | arge
waves at this site sel dom occurs.

(5) Representative Wave Characteristics and
Recurrences. The follow ng table may generally categorize waves:

Peri od/ Hei ght * Recurrence Interva
8,4 weekl y
14,10 Annual
16, 13 20-year
16, 17 50-year
16, 20 100- year

* Period represented in seconds. Height
represented in feet.

(6) Surf/Breakers. 1In the Gulf of Santa Catalina, seas
are nost likely to get choppy from Novenber through April, when
di stant storms south of 40°N generate westerly swells. These
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swells are 6 feet or nore about 2 to 5 percent of the tine. In
wi nter, they occasionally exceed 9 feet, and sone 12-foot swells
have been reported.

| . Sea Surface Tenperatures. The nean sea surface
tenperature during the summer and fall ranges between 62°F and
66°F. A permanent warm coastal eddy |ocated near 33°N increases
the tenperature to 66°F. During the winter and spring the
average sea surface tenperature ranges between 56°F and 62°F.

m Salinity. The difference in salinity for this area
bet ween surface and the bottomtypically varies less than 1 ppt
and ranges between 34.4 and 35.4 ppt. These salinity variations
are not |arge enough to be significant to any operations in the
ar ea.

n. Mxed Layer (Sonic Layer) Depth. The m xed | ayer depth
for the I nner SOCAL OPAREA averages 160 feet during the w nter.
The average m xed | ayer depth decreases to 118 feet during the
spring. The m xed | ayer depth continues to decrease in the
summer to an average of 65 feet. During the fall, the m xed
| ayer depth averages 78 feet.

o. Thermal Gadient. During the winter, when the water is
colder and isothermal to a greater depth, the average thernal
gradient is -5.6°F/ 100 feet. The average gradient increases to -
6. 4°F/ 100 feet in the summer and to -13.3°F/ 100 feet in the fall.

p. Acoustics. The best antisubmarine warfare (ASW ranges
in the area occur during the winter and spring when m xi ng
produces deeper sonic | ayer depths. Ranges are poorest during
the summer and fall when shall ow sonic | ayer depths and strong
bel ow-thermal gradients prevail. Due to depth limtations,
convergence zone propagation will not occur in the area. The
bottom | oss propagation is poor in the area.

g. Ofshore Islands. The follow ng islands of the Channel
| sl and group border the area in question:

(1) San Cenente Island. This is the southernnost of
t he Channel Islands. The island stretches northwest to southeast
for 26 nautical mles, and is approximtely 7 nautical mles
wide. The climate is marine, featuring cool sumers and mld
W nters.

(2) San Nicholas Island. North west of San Cl enente

| sl and.

(3) Santa Catalina Island. Due north of San O enente

| sl and.
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(4) Santa Barbara Island. Between San N chol as and
Santa Catalina Islands. Much smaller than the other three
| sl ands.

r. Marine Animal Life. Marine mammuals are the ngjor
contributors to biological anbient noise along the coast of
California. The occurrence of whales, seals and sea |ions peaks
during the winter nonths. Porpoises and dol phins are nore
preval ent during sumrer, where they nmay be found in-groups as
| arge as several hundred. Whales normally inhabit the offshore
areas; however, they occasionally enter the nearshore area.
Seal s and sea lions may be found in all areas. Large nunbers of
snappi ng shrinp may be found of f Point Lona.

s. Mrine Plant Life. Kelp grows on nearly every danger
with a rocky bottomand is particularly heavy at various points
in Santa Barbara Channel and in the vicinity of San Di ego Bay.

It will be seen on the surface of the water during the sunmer and
autum; during the winter and spring it is not always seen
especially where it is exposed to a heavy sea. Many rocks are
not marked by kel p, as a heavy sea occasionally tears it away,
and a noderate current will draw it under water, out of sight.
When passing on the side of a kelp patch fromwhich the stens
streamaway with the current, care should be taken to give it a
good berth. Dead, detached kelp floats on the water curled in
masses, while live kelp, attached to rocks, streans away | evel
with the surface. Live kelp is usually an indication of depths

| ess than 10 fathons. There is a very large bed, which is
regularly harvested to the west and south of Point Loma. This
bed extends fromthe south side of the entrance to Mssion Bay to
the point. Smaller beds exist along the entire coast, and appear
di sappear at unpredictable intervals.

t. Biofouling. Slight to noderate fouling can be expected
t hroughout the entire year. The nost abundant and varied
i nfestations may be expected in nutrient rich water, such as off
coasts near cities and towns. O the various types of foulers in
the area, sea urchins are capable of drilling holes in rock and
concrete.

u. Biolum nescence. During the spring and sumer nonths,
coastal regions within 5 mles of shore experience sheet-type
di spl ays which indicate conditions of red tide. At these tines,
light | evels may be high enough for swmers to be observed at
night with the human eye.

v. Vegetation. The |argest al gae (kelp) grow abundantly
in patches of rock, gravel or shell between Iow tide |evel and a
depth of 100 feet. Kelp beds are usually best devel oped where
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they are protected from heavy waves. Under favorable conditions,
sonme species growto nore than 100 feet in length. They may form
dense beds which interfere with mlitary operations. East of
Poi nt Conception, one bed covers nore than 4 square mles. Beds
covering 6 square mles are found off San M guel and Santa Rosa

I slands. O f San Nicholas Island, one bed covers nore than 12
square mles. Kelp frequently dom nates many of the al gae
comunities; however, snaller algae of many ki nds sonetines grow
| uxuriantly as an understory between kel p beds. WMst of the

al gae that may affect mlitary operations beconme nost | uxuriant
during July through Septenber. Wen parts of a plant or the
entire plant dies, |arge nasses of vegetation float as rafts

bet ween the sea surface and the bottom Rafts of al gae may not
only entangl e gear, but also may cl og condensers and ship
intakes. Drifting nasses may pile up around equi pnment, reduce
its sensitivity, or nake it less stable and likely to be upset by
waves surges and currents.

w. Gasses. One type of eelgrass commonly grows on nud
flats and in bays and estuaries fromlow tide |evel to depths of
20 feet or nore. Another type grows abundantly on rock or gravel
bottons on surfy shores to depths of 50 feet. Although sone
pl ants may reach a length of 6 feet, nost of themare snaller.
Sea grasses may be so dense in places that they stabilize the
bottomand trap shifting sedinents. Like the al gae, sea grasses
shed parts of their foliage periodically and contribute sone
material to the rafts of vegetation. Surface salinities in the
near shore ocean area range from33.3 to 33.6 ppt throughout the
year.

4. Persistent and Transitory Wather Regi nes Affecting Sout hern
California

a. Fog and Stratus. California, because of its coastal
cold water, is one of the nost common areas where fog and stratus
will form The anticyclonic circulation around the Eastern
Paci fic H gh causes the prevailing winds to parallel the
California coast. These wi nds cause the upwelling of deeper
col der waters near the coast. Fog is then forned al ong the coast
by the warmwi nd flow ng over the cold sea surface. The
follow ng are types of fog experienced nost at Canp Pendl et on.

(1) Radiation Fog. Produced over a | and area when
radi ati onal cooling reduces the air tenperature to or belowits
dew point. A strict radiation fog is a nighttinme occurrence,
al though it may begin to formby evening twilight and often does
not dissipate until after sunrise. It can be difficult at tines
to differentiate between this and other types of fog, especially
since night tine cooling intensifies all fogs. It can be nost
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confusing near seacoasts with cold coastal water such as that
found in California.

(2) Sea Fog. A type of advection fog, which is forned
when air that has been |lying over a warmwater surface is
transported over a colder water surface, resulting in cooling of
the lower layer of air belowits dew point. Sea fog occurs, in
this area, chiefly in the spring and early sunmer. \Wen a
forecaster determnes that conditions are favorable for the
formati on of sea fog, the problemthen becones one of |ow |l evel
wi nd forecasting. For short termforecasting, periods of |ess
than three hours before occurrence, the speed of a |lowlevel w nd
can be used with a good degree of success to forecast the onset
of advection fog fromthe sea.

kkhkhkkhkkhkhkkhhkhkkhhkkhhkhkkhhkhhkhkhhkhkhhkhhkhkhhkhhkhkk hkhkhhkhhkhkhhkhkhkhkk hkhkhkk hkhkkhkkhkhkkikkhkkhkk*

NOTE: Fog al nost always fornms during the early norning hours

(0330L to 0900L) on the second day after the dissipation of a

TRUE "SANTA ANA" condition due to the re-establishment of the
Mari ne Layer.

kkhkhkkhkkhkhkkhhkhkkhhkkhhkhkkhhkhhkhkhhkhkhhkhhkhkkhhkhhkhkhhkhkhkhkhhkhkkhhkhkhkhkk hkhkkhkkhhkhkkhkkhkkkikkkhkk*

(3) Stratus. A conmon node of stratus devel opnent is
the transformation of fog. As can be expected by its close
relationship to fog, stratus follows a diurnal cycle with a
maxi mum (over land) in the night and early norning. |Insolation
tends to dissipate this cloud rapidly and often bring about the
transformation of stratus fragnments into stratocumul us cl ouds.
Fog arriving fromthe sea frequently beconmes stratus over
adj acent | and areas. The first process is sinply "Advection”
where already cloudy, saturated air is noved fromits ocean
source into the local area. The second process responsible for
stratus onset is "Formation". The noist, cool air containing
abundant condensation nuclei cools further; and when saturation
is reached, stratus clouds form The air is sufficiently cool
but stratus does not appear until there is an influx of a
sufficient nunber of condensation nuclei. However; snoggy or
very hazy air does favor the process of formation by allow ng
condensation at lower relative humdities than woul d ot herw se
occur.

b. Pacific Hgh. The North Pacific Subtropical Ridge
(PACCFICHGH) is a large area of high pressure which seasonally
dom nates the northern Pacific Ocean areas. The Pacific Hgh is
a sem -pernmanent feature, but its exact position and intensity
are variable, especially during the winter when it mgrates to
the south to approxi mately 30°N, and weakens, allow ng upper-
| evel troughs to becone nore active and influential in Canp
Pendl eton's weat her pattern. During the sumer the Pacific High
increases intensity and persistence as it shifts to its northern
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| ocation to (approximately 40°N) forcing the effects of extra-
tropical lows to remain north of the San Diego area. Generally,
the intensity and di splacenent of the Pacific Hgh is directly
related to the anmpbunt of solar insolation. The air which flows
around the ridge of the Pacific H gh fromthe northwest
approaches the coast, subsides from above and heats at the

adi abatic rate of about 5.5° Fahrenheit per 1000 feet of descent
arriving at lower levels as a hot dry air mass. A shall ow
stratum of surface-based nmarine air protects the coastal area
fromthis hot, dry air. This forms a very pronounced subsi dence
i nversion, which is strongest on the eastern edge. As a result,
the creation of the Southern California Marine Layer.

c. Mrine layer. The Marine Layer is a shallow | ayer of
relatively cool, noist air. A constant m xing of |owlevel air
with a marine trajectory forns it. It is normally restricted to
a depth of 2000 feet or less by a tenperature inversion created
by the subsiding air fromthe Pacific H gh. This inversion caps
the maritine air, often trapping pollutants and snog as well as
noi sture and salt particles within the Marine Layer. As the
maritime air cools through m xing and radiation to saturation,
stratus and fog are forned by condensation of noisture on the
nunmerous salt and pollution particles present. The Marine Layer
hel ps mai ntain the coastal air tenperature near that of the sea
surface (see figures 2.9 & 2.10).
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d. Thermal Low Thermal Trough. The hot, dry air that
results fromintense daytime heating over the sandy and rocky
areas of the Desert Sout hwest, produce a stationary heat induced
surface | ow pressure cell or thermal trough that sel dom extends
above 5,000 feet. The thermal trough is a sem -permanent feature
which is |located over Northern Mexico in the interior desert
region, during summer extending into Oregon and at tines into
Canada by m dsummer. The extrene tenperature gradient created
bet ween the thermal trough and the cold coastal water
tenperatures produce a flow which brings the Marine Layer onshore
(see figure 2.11 and 2.12).
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THERVAL TROUGH
FI GURE 2. 11 FI GURE 2.12

e. Land & Sea Breeze. As a result of radiational heating
during the daytine, the coastal |and surface air tenperature
becones warner than the adjacent sea surface. This in turn sets
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up a horizontal tenperature gradient, which produces an on-shore
wi nd flow (Sea-Breeze). The Sea Breeze begins approximately 4 to
8 hours after sunrise and obtains a maxi mumintensity of 10-12
knots during the late afternoon; its effect ranging 30 to 40
mles inland fromthe coast. At night, the radiational cooling
of the land surface and surrounding nountains is greater than
that of the sea, thus reversing the tenperature gradient. This
produces an offshore wind flow (Land Breeze) which reaches the
maxi mumintensity 4 to 8 hours after sunset. The Land Breeze or
drai nage wind is weaker than the Sea Breeze and sel dom exceeds 5
knots. Seasonally, the Sea Breeze is strongest during the sumrer
nonths. Due to the intensity of the heating, this produces the
greatest |l and-sea tenperature gradient. Wth the exception of

t he Subtropical Ri dge, synoptic features are characteristically
weaker during the sumrer, with no significant cold air being
advected into the Canp Pendl eton area from pol ar outbreaks in the
northern | atitudes. At Canp Pendl eton, the anticyclonic flow
around the eastern side of the Pacific H gh nornmally produces a
persistent west-northwesterly flow, which is a normal w nd for
the city of Oceansi de and adj acent coastal areas. Because of
Canmp Pendl eton's surrounding terrain (see |ocation & topography),
the wind is funneled through the Margarita Valley (Punch Bow ),
and this produces a south-southwesterly wind during the

af ternoon, and an east-northeasterly wind during | ate night and
early norning hours aboard the Air Station.

5. Santa Ana. The Santa Ana or Foehn wi nd may occur in al nost
any nonth of the year; however it is predomnantly a w nter
phenonenon. The nornmal season runs from Cctober through April,
reaching a maxi mum frequency in the nonths of Decenber, January,
and February. The geographic region for formation is the upper
pl ateau of Northern Nevada fl anked on the west by the Sierra
Nevada Mountain range, and on the east by the Rocky Mountains.
There are three main canyons or passes that channel the flow from
the plateau to the coastal region. These are the El Tejon
(Newf al | / Gorman) Pass, the El Cajon (San Bernadi no) Pass and the
San CGorgani o (Banning) Pass. The San Gorgonio Pass is the
pressure outlet affecting Canp Pendl eton the nost. This is due
to the orientation of the pass in respect to this station. The
El Cajon pass lies 656NMto the NNE, while Banning pass |ies 55NM
to the ENE of Canp Pendl et on.

a. Synoptic Features

(1) Geat Basin Hgh. A primary synoptic feature
associated wth the Santa Ana is the Geat Basin Hgh. This is a
relatively cool, dry airnmass with highest pressure situated over
the plateau of Northern Nevada (see figure 2.13). The nost
comon source for this airmass is Pacific Maritinme, usually part
of the Pacific Hi gh, which noves eastward behind a frontal
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system The density of this air mass is less than the airmass in
the Los Angel es basin, due to orographic and adi abatic processes,
causi ng weak offshore flow, which seldomreaches the surface in
t he Los Angel es basin. The second source is either polar or
arctic in origin, being nmuch colder and dryer in its original
stages. This air mass is nuch denser than the Los Angel es basin
air mass causing the Santa Ana flow to underrun the Los Angel es
Basin air mass, reaching and affecting the surface. The G eat
Basin H gh reverses the usual onshore pressure gradient to off-
shore, resulting in a subsiding outflow of air fromthe G eat
Basi n across the desert, through the passes to the coastal area
where it arrives as a dry adiabatically warmed wi nd. The col der
the Great Basin and the higher the pressure, the stronger the
wind floww Il be.

SANTA ANA SURFACE PATTERN

FI GURE 2. 13

(2) Frontal Passage. The novenent of a new air mass of
hi gh pressure into the Geat Basin is preceded by the passage of
a frontal zone representing the | eading edge of new air. The
associated front can be either active or inactive as evi denced
t hrough enpirical observations. Sonetinmes there is no physica
evi dence other than wi nd shear, while at other time's shower
activity has acconpani ed the passage. The orientation of the
front is a strong factor regarding the tine of onset. This wll

be di scussed in greater
detail later - - ‘ - ‘ ‘ inthis
chapter.

(3) Ri dge/ Al of t .
Nearly every Great Basin
Hi gh has the vertica
support of a pr onounced
upper - | evel ridge
si tuated over, or just
of f, the west coast which
f eeds subsiding air
into the | ow | evel outfl ow
of the G eat e Basin High.

The stronger t he

subsi dence fromthe ridge, the nore enhanced are the Santa Ana
wind at the coast. Wen a |ong wave ridge, steered by the belt
of westerlies toward the coast, becones entrenched over the West
Coast, short wave troughs noving through the ridge nmay tenpor-
arily flatten it. These short wave troughs nornally support a
surface frontal system such that the ridge and associ ated G eat
Basin H gh usually rebuilds sharply foll ow ng passage, often
resulting in the establishnment, or re-establishnment of a Santa

35



Ana (see figure 2.14).
SANTA ANA 500 MB PATTERN
FI GURE 2. 14

Santa Ana

When the G eat

to weaken and

toward the Rocky

(usually in
. upper air

of the desert

t akes pl ace.
* | eads to the
formation of a surface therma
trough. The : : : ; .. Of fshore
pr essur e gr ad| ent 120K 1351 130H 1250 120H T15H 110 | n CoaSt al
Southern California greatly relaxes and finally reverses to
onshore, thus ending the Santa Ana. Since the decrease in w nd
is gradual, Santa Anas do not end nearly as dramatically as they
begin. Wth the return of the noist onshore flow at the surface,
a strong inversion is imedi ately established al ong the coast;
the tenperatures Lower, and dew points becone higher than those
observed during the Santa Ana. The upper-level wnd normally
shifts fromnorth to northeasterly back to a westerly direction
wi th the abatenent of the Santa Ana.

- (4
Term nati on.
Basin H gh begins
nove eastward
Mount ai ns
response to the
pattern), warm ng
interior usually
Thi s heating

b. Associated Weather. Santa Ana conditions sel dom have a
significant effect upon the weather at the Air Station but does
effect the inner portion and hi gher el evations aboard Canp
Pendl eton. The main factor for this is the |ocal topography.

(1) Wnd. The north to northeast wind exhibits a
di urnal dependency being stronger at night and early norning
enhanced by | and breeze and can obtain gusts in excess of 60 to
70 knots by m dday. The devel oping Sea Breeze along with daytine
heati ng may decrease the effects rapidly. Santa Ana w nd speeds
increase rapidly wth height over the air station, creating a
strong Low Level Wnd Shear (LLWS) and severe turbul ent
condi ti ons.

(2) Tenperature. Cenerally, the maxi numtenperature
recorded in the coastal regions of Southern California has
occurred during Santa Ana's. However, a Santa Ana w ||
occasionally be "Cold" due to differences in air nmass
tenperatures, and the anplitude of upper |evel troughs and
ridges. |If a cold trough at the 850MB and 700MB | evel is |ocated
over the coastal region, the subsidence is shallow and the area
affected by Santa Ana wind is close to the source region; thus
produci ng col der than nornmal w nd.

36



(3) Humdity. The dryness of Santa Ana air may be
attributed largely due to the adi abatic process for subsidence
and the down sl ope novenent of air through the passes. The
relative humdity during a Santa Ana will usually be |l ess than 10
percent and the dewpoint tenperature will be in the 20's.

(4) Visibility. The effects of Santa Ana's on
visibility are conplicated and, at tines, contradictory. Wth
weaker Santa Ana's, visibility's are usually excellent because of
the lack of pollution and dust particles that are suspended in
the air. However, if the wind is strong, a | ayer of blow ng dust
and sand may extend several hundred feet above the surface and
severely restrict visibility, often tines to |l ess than one nmle.
Qccasionally, the industrial pollutants in the Los Angel es Basin
wll be blown out to sea by a strong Santa Ana, drift south with
the cold coastal currents, then return to |and over Canp
Pendl eton by the sea breeze, reducing the visibility. The
polluted marine | ayer may cool to the saturation point during the
night time hours resulting in dense fog and visibility near zero.
These conditions very sel dom occur.

6. Fronts. Frontal passage is normally experienced during the
nont hs of COctober through April. Fronts, which traverse the

| ocal area, are usually weak and diffuse except during the nonths
of Decenber through February. Occluded systens passing through
the area are noted for unstable air nmasses with no definite zones
and usual ly account for diffuse and conti nuous precipitation.
Prognostication of frontal passages often prove difficult as no
definite rate of novenent can generally be determ ned once the
system noves south of Santa Barbara approxi mately 165NM nort hwest
of Canp Pendl eton. Local weather associated with frontal passage
varies wdely with each front. Some fronts progress through with
little or no indication of their passage, while others are marked
with nmulti-layered fluctuations. During the w nter season,
fronts are generally of sufficient strength to produce weat her
and several unique conditions.

a. Frontal Cuidelines

(1) The tendency of cold fronts is to pivot into a
north-south orientation in the vicinity of Los Angel es and
approach Canp Pendl eton fromthe west.

(2) Fronts nove southward 30%to 50% sl ower, south of
the Los Angel es area.

(3) The Laguna Muntain Range retards fronts noving

i nl and and showers can persist for 12 to 24 hours after the front
transits the | ocal area.
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(4) CGusty surface wind wll acconpany the front if it
is in phase with the pressure trough al oft.

(5) Coastal surface wi nds backing to the sout hwest
after a frontal passage indicates the approach of a secondary
front or frontal wave.

(6) Stronger wind and nore intense shower activity
usual | y acconpany secondary fronts.

(7) Warmfrontal dissipation of the frontal system
prior to its arrival in the |local area decreases the possibility
of experiencing rain/or drizzle; however, showery type
precipitation will be observed in association with the cold
frontal passage.

(8 Rapid clearing behind a cold front occurs only with
an associ ated cold tongue of air aloft.

(9) |If the trailing edge of a cold front approaching
t he coast does not extend bel ow 30° north, precipitation will be
rare with passage.

(10) If atransiting cold front is weak and diffuse and
a Nevada Low is well established, frontal intensification can be
expected. Precipitation will be governed by the strength of the
intensifying front. Frontal systens which pass through the Canp
Pendl et on area nay be categorized as either "wet" or "dry"
dependi ng upon the anount of cloudiness and precipitation
associated with the front at the tinme of passage. Cold fronts
tend to dissipate on the surface before reaching the Canp
Pendl et on area during the sumer.

(11) As the fall season transitions to winter, fronts
begin to pass through with greater regularity and increased
intensity. Eventually, the fronts will nmaintain their intensity
all the way south past the tip of Baja, California. The fronts
slow drastically as the frontal surface beconme relatively shall ow
and the east-west oriented nountainous terrain near Point
Conception provi des an orographic barrier. Mst forecasters wll
arbitrarily decrease the frontal speed by 50 percent in order to
forecast a reasonabl e speed of novenent for the front over the
coastal areas south of Point Conception. The nore active fronts
having | arge tenperature and wi nd discontinuities will pass over
the area in a rather snooth and unbroken track.

b. East-Wst Frontal Oientation. Cold fronts passing
t hrough Southern California with an east-west orientation usually
precede a Santa Ana condition by 6 to 18 hours. The high
pressure behind the front is usually a blend of maritinme air and
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counterparts. As high pressure area noves southward from Canada

toward the Geat Basin, |less building of pressure is required to

produce a Santa Ana. However, the timng of the onset of a Santa
Ana fromthis type of front is conplicated. The front noves

sout hward nore slowy than the northeast-sout hwest oriented front
and there is usually less visible "weather" associated with east-
west fronts making tracking extrenely difficult.

c. "Backdoor" Frontal Oientation. "Backdoor" fronts are
t hose that approach Southern California fromthe east and are
orientated either southeast-northwest or south-north. Although
infrequent, this situation generally occurs when the front is
oriented along the eastern slopes of the Sierra Nevada nountain
range bordering California and Nevada. Due to the conpletely
continental nature of the high pressure behind the front, these
hi ghs are usually cold, dry, and intense and are already
positioned over the G eat Basin when the front reaches Sout hern
California. The onset of Santa Ana wi nd nmay be forecast to begin
with the frontal passage (see figure 2.15).

BACKDOOR FRONT

FIl GURE 2. 15
d. Nor t heast -
Sout hwest Fr ont al
Oientation. This is the
nost frequently observed

orientation in
California and
of westerly or

frontal

Sout hern

is indicative
nort hwesterly flow al of t.

The tinme | ag | | ; | " ) bet ween fronta
passage and the = = = = = we Onset of the
Santa Ana is normally 12 to 36 hours; the anmount of tine required
for the airmass to be nodified, and for the high to build
sufficiently to cause an offshore flow al ong the coastal areas of
Southern California. 1In addition to a strong ridge over the Wst
coast, during favorable Santa Ana conditions, a deep trough is
usual |y | ocated downstream over the Rocky Mountai ns which extend
t hrough the western United States including Uah, Colorado, and
Nort hern New Mexico. Variations in the strength and position of
the ridge-trough pattern can produce marked changes in the
character of the Santa Ana wind. As nmentioned earlier, when the
downstreamtrough is located close to the Wst Coast, there is

| ess subsi dence aloft, and the offshore flow tends to be col der
and nore unstable with a chance of convective cl oudi ness and
showers. The orientation of the ridge and trough usually result
in an upper-level northeasterly flow over Southern California.
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There appears to be a direct correlation between the depth of the
northeasterly flow and the duration of the Santa Ana. For a

typi cal synoptic pattern at the surface and 500MB | evel which is
conducive to Santa Ana conditions (see figures 2.16 and 2.17).
COLD FRONT APPRCOACHI NG FROM TYPI CAL 500 MB FLOW FOR COLD

THE WEST FRONT APPROACHI NG FROM THE NORTH
FI GURE 2. 16 FI GURE 2. 17
e. "Active" Fronts. An active cold front can be thought of

as the | eadi ng edge of an unnodified surge of polar air.
Acconpanied by a relatively strong upper-Ilevel cold trough, this
type of front produces precipitation as it noves through Southern
California. This severe frontal weather is infrequent in the
Canp Pendl eton area, but does occur. The nore active w nter
fronts may contain gusty wind in excess of 25 knots in heavy
showers and thunderstorns. Thunderstornms acconpani ed by soft

hai | and/or snow pell ets have been observed in the nore severe
fronts. Wth the approach of an

active front fromthe west or
nort hwest, m ddle and high

cl ouds associated with the trough aloft will nove into the | ocal
area, thicken, and lower with | ow scattered stratocunul us cl ouds
form ng over the water off the Southern California coast.
Indicating | arge-scale vertical notion within the frontal zone
and rai nshowers at Canp Pendl eton are forthcom ng. Frequently,
a secondary trough or convergence line will follow the actua
passage by twelve to twenty four hours, such that the forecaster
shoul d not forecast clearing behind the front until the post
frontal trough passes. The air mass between the frontal passage
and the postfrontal trough is usually conditionally unstable,

produci ng scattered thunderstorns. The wi nd ahead of a well -

20
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defined front will normally becone south to southeasterly 8 to 16
hours precedi ng frontal passage, veering west to northwest
i mredi ately followi ng frontal passage. |If the front is followed

by a post frontal trough as nentioned above, the wind will remain
westerly, or southwesterly behind the front until passage of the
post frontal trough. The winds vary in velocity and gustiness,
dependi ng upon the intensity of the front. The strongest w nd
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normal Iy occurs within four hours of frontal passage. Satellite
pictures are an excellent aid in determning frontal |ocation and
characteristics. Forecasters should take into account the
general weakening of the front as it noves into the Southern
California area and also the slowing of frontal speed as
mentioned earlier in this section.

f. "lnactive" Fronts. The mgjority of fronts, which pass
t hrough San D ego, are inactive. At tine of passage there is no
precipitation and little cloudi ness associated. During the
cool er nmonths, inactive fronts are frequently marked by variable
high cirrus and scattered to broken mddle clouds. 1In the
summer, the mddle and high clouds may be absent frominactive
fronts, and the fronts serve only to tenporarily raise the height
of the inversion and associ ated stratus, occasionally dissipating
the stratus in the process. The inactive front is usually
associated wth a weak, |low anplitude trough aloft. Wen the
inactive front is fast noving, the wind will be noderate ahead of
the front, and usually has strong west to northwesterly w nd
i mredi ately behind the front. The slow noving inactive front,
has little effect on the seasonal wind pattern. WMany of the
winter tine inactive fronts are initially active and wet, but
they dry out because of subsidence caused by the northern
extension of the Subtropical Ri dge before reaching Southern
California.

7. Catalina Eddy. Catalina Eddy is the nane given to a series
of small cyclonic circulations which occur within an area

encl osed by a |ine connecting San Di ego and San Ni chol as | sl and,
Poi nt Conception, and Ontario, with the center frequently | ocated
near Santa Catalina Island. Although the Eddy is a sub-synoptic
feature, the orographic effects of the coastal npuntains of
Southern California of the southwesterly flow precedi ng an upper-
| evel trough plays a major role in the formation. The Eddy is a
sub-synoptic feature. It is difficult to detect on a
conventional surface analysis due to the sparsity of offshore
observations and the fact that the few avail able island wi nd and
pressures are often unrepresentative (see Pseudo-Catalina Eddy,
paragraph 8). A good streanline analysis of the gradient |evel
wind in the Southern California operating area, with the use of
avail abl e ship reports, provide an excellent tool for determning
the existence of a Catalina Eddy (see figure 2.18).
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CATALI NA EDDY

FI GURE 2. 18
The occurrence of
sout herly surface w nd
at San Diego with a
speed of 5 to 10 knots
t hat persist for 3
hours or : . : : : nore is al so
an R IR S SOy L N N excel | ent
i ndi cat or ' ' ! ! A N of fornmation.
A Catalina , , , , , _ Eddy can be
det ect ed SERRTET EETTTITT PR T SRR el Aoy inits
initial T rimen anmmtom, wrrsomonony am oorommarws o SL@JES on
satellite pi ctures,

whi ch show the cyclonic turning of the stratus band i mredi ately
of f-shore of Southern California (see figure 2.18). The Eddies
vary considerably in size, intensity, and duration, making their
effects on stratus predictable only in general terns. The nost
significant effect of the Catalina Eddy appears to be deepening
of the coastal marine layer with a corresponding rise in the base
of the inversion and in the height, thickness, inland extent, and
duration of the stratus. The cloud ceilings in San Di ego and
Canp Pendl eton area will rise as nmuch as 1000 to 1500 feet. The
stratus ceiling normally persists throughout the Iife of the Eddy
rather than "burning-off" near md-day. After a protracted
period (5 to 6 days), the Eddy may lift the inversion to the
extent that the marine |ayer |acks sufficient noisture to produce
cl ouds and the skies at Canp Pendleton will beconme nostly clear.
This situation does not necessarily nean that the Eddy has

di ssipated. |f enough noisture can be advected into the marine

| ayer, the stratus will reform Cccasionally, the offshore flow
around the northern portion of the Eddy will result in extended
periods of fog, north of Long Beach. The Catalina Eddy is
frequently responsible for rapid advection of stratus to
previously clear regions and for markedly inproved ceilings and
visibility's over coastal regions while the higher inland terrain
experiences |low ceilings and poor visibility. Snog nay be
advected fromthe Los Angeles Basin out to sea as it becones
vertically m xed through the deepening marine |layer. During the
stratus season, a strengthened northwesterly surface flow at

Poi nt Conception and the approach of an eastward novi ng upper | ow
or trough may be considered the nost likely forerunners. 1In a
study by Arthur Eichel berger, it was shown that a surface
gradient of 5 to 10 MB between 35°N 125°W and Los Angel es, al ong
Wi th positive vorticity advection resulting in vorticity val ues
of 7 to 10 units at Los Angeles, will generate Catalina Eddies.
From May t hrough COctober, the nornal sea | evel pressure gradient
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bet ween 35°N and Los Angeles falls within this 5 to 10 MB range.
The northerly surface wind along the Southern California coast
during the stratus season are nearly always strong enough to
result in Catalina Eddi es provided the necessary positive
vorticity advection is also present (see figures 2.19 and 2. 20).

500 MB TROUGH REATURES UPPER

SURFACE FEATURES FOR CATALI NA
TROUGH APPROACHI NG FROM VEST
EDDY FORMATI ON

FI GURE 2. 19 FI GURE 2. 20

Ei chel berger further states: "Stronger Eddy situations are
those in which a decelerating frontal trough noves into
Sout hwestern United States, acconpanied by vorticity nmaxi ma of 14
units or nore in Southern Nevada and 12 units at Los Angel es.
Under these conditions and given the necessary strong northern
wi nd al ong the coast, explosive deepening of the marine |ayer can
be anticipated (see figure 2.21); however, if the vorticity
reaches 13 units or nore at Los Angel es and hi gher val ues prevai
inland the Eddy will be swept away in a strong general onshore
flowif a series of short-wave troughs with hal fwave | engths of
600 mles or |less are passing through the area. The Eddy, if
formed, wll be poorly organized and short lived and there wll
be insufficient tinme for any significant changes in Southern
California coastal weather.
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FEATURES OF A
STRONGER EDDY
SI TUATI ON

FI GURE 2. 21

Normal 'y an
Eddy wil |
persist until
ei t her
frontal
passage
occurs, a
vorticity
maxi mum
S T T
marine | ayer
deepens to 5000 feet and spills over the coastal nountain range,
or vorticity values over coastal waters increase to 13 units or
nore and a general onshore flow ensues.™
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8. Pseudo-Catalina Eddy. A mcroanalysis of the |ocal pressure

and wind fields will nearly always indicate a snmall surface | ow
or trough in the vicinity of Santa Catalina Island during the
stratus season. |If the wind is |ight and the base of the

inversion is below the altitude of the island weather situation,
an analysis of a weak Catalina Eddy should be viewed with

cauti on. Normal |y, reported sea | evel pressure fromi sl and
stations | ocated above or within a tenperature inversion will be
erroneously | ow

9. Nevada Low. "Nevada Low' 1is the local nane given to the
surface reflection over Southern Nevada of a closed | ow or deep
trough aloft over inland California. This |ow system has been
gi ven the nane "Tonopah Low', since the weather station at
Tonopah, Nevada (THP), appears to be very sensitive to the
formation of the low The Nevada Lowis typically a "cold" |ow
whi ch devel ops during the late winter and early spring nonths,
produci ng a strong onshore pressure gradient and resulting in
strong, gusty, west or west-northwest w nd over Southern
California, especially in the desert area (see figure 2.22).
The conditions for the formation of a Nevada Low are simlar to
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conditions for the establishnents of both a cut-off | ow and Santa
Ana (see figure 2.23).

NEVADA LOW NEVADA LOW 500 MB PATTERN
FI GURE 2. 22 FI GURE 2. 23

1asu

Camp Pendl et on may or may not FLENT FNERICRL AETETRSLOS SR EOEEERARS CHER
experience frontal passage prior to Nevada Low fornmation;
however,a wel| defined frontal zone is usually observed inland
over the desert region once the Nevada Low is well established.
Al t hough copi ous anmounts of precipitation and cl oudi ness are
normal |y experienced at Canp Pendl eton in conjunction with a
Nevada Low, occasionally a trough associated with the Nevada Low
w Il pass over the local area, producing cumuliform build-ups
and thunderstornms. The prinmary forecasting problemwth the
Nevada Low is the intense wind associated with the system
Generally, if the lowis well south (into Southern California),
the strongest wind will be south of a line fromLos Angeles to
Las Vegas. |If the lowis in a nore normal position (extrene
Sout hern Nevada); the wind will be strongest from Santa Mnica to
Mramar. The best forecasting tool to determ ne the wi nd speed
and area is a constant check of the gradient |level wind and the
surface pressure gradient. The Nevada Low will normally devel op:

(1) As a wave on an east-west oriented front.

(2) As a secondary Low in an unstable airnmass follow ng the
passage of a frontal | ow

(3) Beneath a cut-off Low, or at the base of a | ong wave
trough which has a jet naxi mum over the area.

10. Cut-off Low. A long wave trough, which is often sl ow noving
or nearly stationary, will sonetimes becone situated off the
coast. A series of short-wave troughs traverse the area, new
surges of cold air enter upwind of the |ong-wave trough and the
trough under goes deepeni ng. Wen cold advection is very
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pronounced in the rear of the trough, an isolated pool of cold
air (closed Low) aloft may form As this closed, cold Low,
originally wwthin the westerlies, beconmes displaced equatorward,
out of the westerly current; it becones "cut-off”. Once the

hei ght contours and the isotherns becone closed and nearly in
phase, vorticity is no |onger advected out of the |ow which
becones essentially stationary. Cut-off lows are usually
associated with a blocking situation at upper-levels, such that a
sharp ridge, |ocated west of the |ong-wave trough (or cut-off

| ow) positions oriented southwest to northeast at 500 m |l i bars.
Cut-off lows tend to occur just offshore of the California coast
as cold air plunges down the eastern side of a |arge anplitude
ridge in the Gulf of Alaska (see figure 2.24).

A strong ridge located in the Gulf of Al aska, which has
shown a pronounced tendency of noving eastward onto the coast to
produce a Santa Ana, suddenly stops and builds. As the ridge in
the Gulf region intensifies, the anticyclonic curvature around
the crest of the ridge becones so great that the strong w nd
associated with the jet stream "overshoot" the top of the ridge
and "cut-off" the trough formng a closed | ow al oft over the
area. The formation of this cold cut-off lowis the presence of
a strong (1040nb or higher) stationary surface high at higher
| atitudes of the Gulf of Alaska. A well defined surface | ow
center, which is a reflection of an upper level cut-off |ow
sel dom forns over the ocean areas. Wen sufficient noisture is
advected into the coastal areas fromthe southwest around a cut-
off low, Southern California will experience sone of its heaviest
nost prolonged rains. The |longer the | ow remains over the water,
the greater the quantity of precipitable water vapor. Also, the
colder the air aloft, the nore unstable the atnosphere becones;

t hus, enhancing the production of cunul oni nbus buil d-ups. The
cut-off lows follow the general schedule of 24 to 48 hours for
formation, 24 hours to a week in the operating areas, then 72
hours to 2 weeks for dissipation. Once the forecaster has
determ ned that conditions are favorable for the formation of a
cut-off, they nust determne if the loww !l occur over water or

over land. If it forns over water, the forecaster must determ ne
at what point sufficient noisture will be advected into the | ow
to cause heavy rain showers. |If the |ow develops directly south

of San Diego, a situation resenbling the Sonora may devel op.

If a Santa Ana develops fromthe ridging associated with a
cut-off low, there is a good chance that the extrenmely dry | ow
| evel wind over Southern California will cause the falling rain
to evaporate prior to reaching the surface (see figure 2.25).
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If a cut-off |low occurs over Southern California, Nevada, and
Eastern Arizona regions, it is called a Nevada Low. Assum ng
that all criteria for a cut-off low are net, sufficient noisture
aloft is available, and no Santa Ana occurs, the forecaster may
safely forecast overcast low clouds with nultiple |ayers above,
and precipitation with intensities varying to heavy for as |ong
as 48 hours.
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11. Thunderstorns. Thunderstorns in the Canp Pendl eton vicinity
are rather infrequent (7 thunderstorm days per year). The

t hunderstorm activity, which occurs in Southern California, is
usually confined to the inland areas. |In the vicinity of
nount ai nous terrain, due to the convective instability of
orographic lifting, the solar heat of the terrain elevation, and
to a higher air tenperature conpared to free air, at the sane

hei ght. The occurrence of thunderstormactivity can generally be
pl aced into two basic periods: Sumrer and Wnter.

a. Sumer. During the sumer and early fall, the
Sout hwestern United States is the source region for Continental
Tropical air (CT). The (CT) air mass being capped by Maritine
Tropical (M) air. Odinarily, this conbination is occasionally
di sturbed by a flow of noist air into the area. Thunderstorns
appear to have a diurnal preference for the period fromlate
afternoon until mdnight, although on occasion, appeared during
dayl i ght hours prior to noon.

b. Wnter. Thunderstorns during the winter are uncommon

but can occur over the Canp Pendl eton area. They occur to the
rear of a rapidly noving cold front, often in coincidence with a
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cold low aloft. The vertical air structure is cold, noist, and
conditionally stable with a low freezing |l evel. On occasion,

| ocalities in Southern California have recorded funnel clouds or
t ornadoes of very short duration.

c. Sonora. Sonora is a local name given to the thunder-
stormcondition created by an easterly flow of noist air across
the Sonora Desert in Southeastern California. The easterly flow
normal |y occurs when the high-pressure cell aloft persists over
the central United States. In this situation, extrene tenp-
eratures and high humdities in the nountain and desert regions
beconme conmon place. Hi gh |evel thunderstorns with bases 5000
to 10000', appear on the eastern slopes of nountains as noisture
is advected fromthe Gulf of Mexico, across the southern states
and into California. Wen the upper level flow has sufficient
east to west energy, thunderstorns will nove towards the coastal
areas during the late afternoon. Another, but |ess frequent
occurrence generates as an upper |evel upper |evel easterly flow
and the presence of a |low center over Baja California, advecting
noi st air over the Gulf of California. During a Sonora, |ow
| evel flying conditions becone extrenely hazardous, usually to
the extent that adverse weather warnings are issued. High |evel
flights are possible with circumavigation of the individual
t hunder st orm ar eas.

12. Tropical Storns. Tropical storm devel opnent in the Eastern
Pacific is nost frequent during the sumer and early fall, with

t he nagority formi ng off the west coast of Mexico between 10°N
and 20°N and novi ng west or northwest. Tropical storns or their
remants occasionally nove north toward the Southern California
coast. They tend to dissipate before crossing 30°N due to strong
vertical wi nd shear and cold surface water tenperature (see
figures 2.26 - 2.28). The noist tropical air fromthese storns
is advected into higher latitudes at upper levels resulting in

t he appearance of m ddle and high clouds, wi th possible showers
and thunderstornms in the Canp Pendl eton area. Wen a tropical
stormrecourses to the northwest and crosses the Mexi can mainl and
coast, or Baja California, it frequently results in inpulses of
tropical noisture into the |local area. During tropical storm
activity sout hwest of Canp Pendl eton, the forecaster should

al ways be alert for possible hazardous surf conditions resulting
fromsoutherly swells generated in the storm area.
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CHAPTER 3

FORECASTI NG

1. Introduction. Wather at MCAS Canp Pendleton is mainly

nodi fied by the northeast-southwest orientation of the Margarita
Ri ver valley and surrounding hills. The Pacific Ocean to the west
tends to noderate tenperatures in the |ower |ayers of the

at nosphere. Southwesterly flow, due to the sea breeze, advects

| ow | evel noisture and | ower tenperatures over the Air Station.
Anot her significant factor is the nountains and passes to the
east which set up a northeasterly |and or drainage wind at night
or during periods of easterly flow The hills to the northwest
and sout heast protect the Air Station fromthe affects of strong
wi nd associated with frontal passage. The | and/sea rel ationship
between the cold water of the California Current and the
tenperatures of the desert southwest region is conducive to the
formation of stratus and fog along the Southern California coast.

2. Forecasting Considerations. To arrive at the nobst accurate
forecast, forecasters nust take into consideration all techniques
and rules that apply to a given synoptic situation. It is
inperative to pilots and to supported organi zations that the
forecaster apply their experience and knowl edge to produce a
reliable and sound forecast.

3. Weather Types. Cimate has often been defined as average
weat her. This definition is unsatisfactory because it needl essly
elimnates the irregular and short-term weat her events that are
conceal ed in averages. The cyclical influences of the day and
the year would |l ead us to expect, for exanple, that it will be
cool out-of-doors on a Southern California wi nter evening, but
only by actually taking a | ook outside on a January evening w |
we determ ne whether it is clear or cloudy, calmor w ndy, wet or
dry. Indeed, the fluctuations of daily weather are so inportant
that they seemto transpose the seasons, nmaking sone w nter days
just |ike days of sunmer.

Figure 3.1 shows certain types of weather in SOCAL, with the
regions in which air masses have forned and their paths of
novenent toward southern California. As the wind varies in
direction, weather is inported fromfar-off places, thus bringing
to SOCAL a far greater variety of weather types than would be
expected frompurely local circunstances. The sensitivity of
weat her conditions to strength and direction of wind is a matter
of greatest inportance in weather forecasting. Wnd itslef is a
vari abl e el enment of climate, which neans it can't serve as a
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ready- made key to all the details of local climate, but it is
hel pful, nevertheless, to know in a general way what is to be
expected fromthe circunstances of air flow Certainly in figure
3.1 it is clear that fog (also stratus, the | ow sheet-cloud often
called “high fog” in Los Angeles) and rain are associated with
circulations fromthe sea, and that the extrenmes of w nter cold,
sumer heat (which includes sonme thunderstormactivity), and dust
are related to novenents of air fromthe | and.

FIGURE 3.1

4. Subjective Rules for Local Fopgeasting. ,zdhe following is a

CONTI NENTAL
POLAR

CONTI NENTAL
TROPI CAL




list of thunb rules and enpirically derived forecast aids which
have been devel oped by various activities in the |ocal area.
There will be exceptions to all of these rules. They all have
nmerit and provide val uable guidelines for the forecaster to use.

a. Stratus/Fog

(1) Stratus or Fog will formif the Pacific H gh and
thermal trough conbine to forma flowthat will parallel the
coast between Point Conception and Canp Pendl eton. This results
in an onshore flow of noist marine air.

(2) |If heavy snog and haze are present during the day,
stratus is likely the follow ng norning.

(3) The higher the inversion, the higher base and
thi cker the stratus. The base of the inversion is a good
approximation for the top of the |ayer.

(4) As the season progresses frommd spring (April) to
the peak of the stratus season (June-July), nornings at Canp
Pendl et on see cloudy conditions and afternoons becone cl earer.

(5) |If the onset of stratus occur prior to sunset, the
stratus will persist |onger than usual the follow ng norning.

(6) Approximately 200 feet of clouds will be forned by
one hour of sunrise. Wen the sunshine "s" and cloud thickness
in feet Ice is known, the tine of stratus dissipation "t" can be
determ ned using the following fornmula: "c" cloud thickness/200
+ "s" sunrise = stratus dissipation.

Exanpl e: 800' /200 + 0530L = 4 hours from sunrise or 0930L

(7) Stratus dissipation will occur |ater than
indicated if there is:

(a) An upward trend of the inversion due to
weaker pressure aloft.

(b) Alifting of the inversion due to horizontal
convergence beneath the inversion (Catalina Eddy).

(c) Existence of high clouds or heavy noisture
aloft inhibiting solar radiation.

(d) A pronounced backing of the wind with height
at San Diego, indicating height falls at the 700 and 500 m || i bar
| evel s, and results in a lifting of the base of the inversion at
Canmp Pendl et on.
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(8 A lowstratus layer tends to dissipate nore rapidly
than a higher layer wwth the sane vertical thickness.

(9) Decreasing pressure at the surface tends to | ower
t he convective condensation |evel (CCL). (Note: The CCL nust be
bel ow the inversion for stratus to form)

(10) The later stratus forns in the evening, the
earlier it will dissipate in the norning.

(11) The higher the interior tenperature of Southern
California, the lower the height of the inversion base on the
coast; consequently, the |ower the cloud ceilings heights.

(12) Radiation fog in the Punch Bow, occurs during the
w nter nonths and during night and early norning hours in the
sutmmer. This is the primary cause of IFR conditions at the Ar
Station. The San Luis Rey river valley is a breeding ground for
fog. During the daytinme; dust, salt, and noisture are brought
into the valley by the onshore flow These particles stagnate
and as rapid cooling occurs after sunset, visibility restrictions
to less than 1/8 of a mle frequently occur.

b. Fronts and Precipitation

(1) Showers usually persist after the arrival of polar
air. As air noves inland, the westerly wi nd conponent provides
t he nechanism for orographic lifting, creating showers in the
vicinity of Canp Pendleton. This situation will persist until
the wind profile backs to a southwesterly conponent indicating a
return to a maritinme influence.

(2) Drizzle fromstratus may fall along the coast and
adj acent valleys (Tenecula Valley) and eastern nountain ranges
during the sutmmer. This is an indication that the layer is
bet ween 1500' to 2000' thick. The layer wll extend further
inland to the north and east of Canp Pendl eton. This type of
precipitation usually decreases the visibility froml to 3 mles
at the Air Station and persists for extended peri ods.

(3) Rain/Rainshowers and isolated thunderstorns are
usual |y associated with pre-frontal type passage. Precipitation
after frontal passage in the formof rain/rai nshowers can be
attributed to passage of upper |evel troughs noving through the
Southern California area. Wen a cold front noves through
portions of Southern California, the front nay becone stationary
south of Canp Pendleton in the vicinity of San D ego causing
extensive periods of precipitation.
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(4) Any type of precipitation, other than drizzle, is
generally considered a winter tinme phenonena. During a rare
occasi on, thunderstormactivity may be caused by Sonora or
subt ropi cal noi sture.

(5) |If after the passage of a cold front the baroneter
remai ns steady or continues to fall, |ook for passage of a
secondary front of a simlar type, usually of greater intensity.

(6) Wen there is a southerly extension of a cold core
high fromthe western United States deep into Mexico, a trough
wi |l develop off the coast to the sout hwest.

(7) Pressure falls between 0530 and 1000, demands a
careful review of the latest reports. Oten this indicates
cycl ogenesi s over the Great Basin or surroundi ng regions and
precipitation occurs within the next 16 to 24 hours.

(8 Rain, in any anount, normally should not be
forecasted froma disturbance to the north if the baroneter is
hi gher between San D ego and Canp Pendl eton. In other words, the
precipitation will extend southwest only to the area of the
hi ghest pressure.

(9) The greater nunber of surface fronts occur in the
fall nmonths. The pressure distribution nost |ikely to produce
the surface fronts is a trough between weak highs over the G eat
Basin and the Pacific Ccean, west of California.

(10) If cumulus devel opnment is observed over the ocean
after sunrise, showers usually devel op al ong the coast al
nountai ns in the afternoon.

(11) Significant rainfall in Southern California wll
occur when the wind at the 700MB | evel is southerly to south-
easterly with speed in excess of 15 knots.

(12) Rainfall anounts increase sharply at the higher
el evations i nl and.

c. Thunderstorns

(1) Summer. Areas for thunderstorm occurrence during
the summer are confined to the nountain ranges of Central and
Sout hern California and Arizona.

The synoptic situation which generates the conditions for
probabl e thunderstorm activity over these areas is usually
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depicted on the 700MB chart. Advection of npisture fromeither
the Gulf of Mexico, @Gulf of California, or the southeastern
Pacific Ocean will produce conditions to create thunderstorns.
O her conditions needed are normal summertinme surface heating,
Skew T derived Showalter stability index of zero or |ess
conbined with relative humidity of 70 percent or greater at the
700MB level. During the summer and fall, several days of south
to east wind aloft will al nost always be followed by thunder-
stornms in the nountains. "Sonora" type thunderstorns occurring
during late sunmer are generally restricted to the nountai nous
terrain in the eastern and northern portions of the base.

(2) Wnter. Local thunderstorm occurrence during this
season is rare, but does occur over higher terrain aboard Canp
Pendl eton. Thunderstorns are usually associated with a cold | ow
aloft and found to the rear of a rapidly progressing cold front.
This pronotes a noist cold vertical air situation. Short |ived
t ornadoes have been reported to the north in the San Fernando
Vall ey wth funnel clouds at Canp Pendl et on.

The second type of wintertinme thunderstormthat occurs in
this area is associated with the "Catalina Eddy". The air within
a well devel oped Catalina Eddy is very unstable and the
t hunderstormactivity is spawned within. Nunmerous waterspouts
have been sighted in connection wth the Eddy. The shower and

t hunderstorm activity associated with this systemusually will be
spotted by the weather radar. Wen the freezing level is near
1,500 to 2,000 feet, 1/4" hail is not unconmmon in conjunction

with these thunderstornms, even when the tops are |ess than 20, 000
feet.

(3) Alowat the 200MB | evel noving onto the coast,
whi ch di ssipates at the surface as it noves inland, and
continuing aloft over the station, is conducive for thunderstorns
the first day after the surface | ow di ssipates, and showers the
second day.

(4) Thunderstorns can occur when convective cloud tops
reach -28 degrees centigrade (14,000 -20,000 feet), hail should
be forecasted. The freezing | evel should be between 1500 to 4000
feet.

(5) A LFC on the Santa Rosa Island (72291) sounding
after cold frontal passage, below 900 feet indicates thunderstorm
activity over coastal hills. A LFC between 900 feet and 1500
feet indicates thunderstorns devel opi ng over Case Springs and
Fal | brook (Naval Wapons Station).

d. Santa Ana Wnd. The follow ng thunb rules were
devel oped by various stations in the Southern California area for
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forecasting Santa Ana wind conditions that effect MCB Canp
Pendl eton and the local flying area. Forecast for Santa Ana
conditions to develop when the following criteria is net:

(1) A surface high pressure building over or noving
into the Great Basin. The surface pressure in northern Nevada
is 1035MB or nore and is 14MB or greater than that of Canp
Pendl et on' s.

(2) Wen a cold trough aloft is |ocated to the east of
Canp Pendl eton and a ridge building onto the coast, wth strong
northerly or easterly wind al oft.

(3) The maxi mum Santa Ana wi nd gust averages 1.6 tines
t he maxi num sust ai ned speed at MCAS Canp Pendl et on.

(4) Santa Ana conditions usually last 24 to 30 hours,
with the | onger periods occurring in Novenber through January.

(5) Santa Anas result in maxinmumtenperatures of
approxi mately 10 degrees Fahrenheit above normal in md wnter,
and about 15 degrees Fahrenheit above normal during the early
fall. Maxi mumtenperatures may reach 90 degrees Fahrenheit or
nore during the fall nonths.

(6) Santa Anas result in humdities of |ess than 20
per cent .

(7) Santa Anas at Canp Pendl et on usually devel op
foll owi ng the passage of a front or trough.

(8) Low Level Wnd Shear (LLWS) will occur in the
val | eys and surroundi ng nmount ai ns (hi gher el evations) during
Santa Ana conditions.

(9) Santa Ana wind normally cease and a seabreeze w |
start within one hour after tenperature at WMC reaches 50 degrees
Fahr enhei t.

(10) During nornmal Santa Ana/easterly flow, use the
850MB tenperature dry adiabatically to forecast the nmaxi num
surface tenperature.

(11) If alight easterly flow of 5 - 20 knots exists
fromthe surface to 850MB, use the tenperature at 11, 000" (height
of San Bernardi no nmountains) dry adiabatically to the surface to
forecast the maxi num surface tenperature. The sea breeze wll
re-establish from1l to 4 hours after normal tines dependent on
the strength of wnd. The stronger the wind the |later the sea
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breeze. Higher wind generally neans stronger Santa Ana
conditions and possibly no sea breeze.

(12) The nost frequent time for Santa Ana term nation
is an hour before to an hour after 1200L.

(13) Consider the follow ng rules.

(a) Cenerally at night Canp Pendl eton receives
its strongest wi nd of between 30 to 40 knots when the w nd

direction is from 360°.

(b) When the wind conmes fromO030 - 060 Canp
Pendl eton receives wind up to 25-30 knots at night. Generally
the wind will be offset by the seabreeze in the afternoon.

(c) Unless a strong Santa Ana sets up, nost w nd

at Canp Pendl eton will stay below 12 knots from 030° - 060° at
night and early nornings. Very few Santa Ana's will continue
| ong enough to negate a sea breeze from developing. |If the

Santa Ana Condition is strong, a sea breeze will not devel op.

(d) Wnd from 360° are short lived (3 - 6 hours)
as a strong Santa Ana is setting up. During a strong Santa Ana,
when the wind direction is from030° - 060° during the day it is
rare for Canp Pendl eton to exceed 30 knots.

(e) Visibility can be reduced by bl owi ng sand or
dust fromthe deserts after a Santa Ana condition persists from4
to 5 days.

5. Thunb Rules. The following are general rules of thunb for
use in forecasting weather conditions specific to Canp
Pendl etons | ocal area.

a. Cyclogenisis normally occurs off the coast of Baja
California only when there is a southerly extension of a Pl ateau
Hi gh, or Great Basin Hi gh, well into Mexico.

b. There is a tendency to advance tropical storns, which
devel op off the West Coast of Mexico, too rapidly in areas of
sparse data. The average rate of novenent of tropical storns is
about 12 to 15 knots. However, after the storm becones
extratropical, the unstable air aloft noves with the steering
current and the stormmay travel 30 to 35 knots.

c. Storns often appear on the coast of California a few
days after slow noving cold waves enter Montana or the Dakot as.
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d. Light southwesterly flow at the 700MB | evel with a
thermal trough on the surface over Eastern California and Western
Arizona will cause clear skies at Canp Pendl eton and coastal fog
at North Island and al ong the coast through Cceansi de.

e. \Wen tops of the cunulus clouds | ean toward the south,
their vertical formation will be arrested. Wen the tops |ean
toward the north, devel opnment into cunmul oni nbus can be expected.

f. If the surface tenperature at 1730 local is abnormally
hi gh, the next day will also be warm

g. |If a deep current of air is noving southward in a
straight or anticyclonic path and undergoi ng di vergence, clear
skies will prevail.

h. Strong wwnd will dimnish when the direction shifts from
the southwest to the northwest.

i. A sea breeze occurs al nost every day of the year if no
ot her major synoptic feature is dom nating the |ocal area.

] . Heavy snobg conditions which occur in the Los Angel es
Basin, and occasionally in San D ego, are not common in the Canp
Pendl et on ar ea.

k. During the initial sea breeze, 1000L to 1400L, the
outside air tenperature will decrease 3 to 5 degrees Fahrenheit.
The outside air tenperature will start to rise 1 to 3 degrees
Fahrenheit, after initial cooling of the air mass.

6. Routine Forecasts. On a daily basis, forecasts are issued
to specific custoners aboard MCAS and MCB Canp Pendl eton. These
followng are daily products issued by this office:

a. Daily Forecast. Prepared year round and sent via the
Local Area Network (LAN) by 0800L daily. This product is
prepared and di ssem nated in the WEAX format contained in
NAVOCEANCOM NST 3140. 8

b. DD 175-1 Flight Weather Briefing. Performed in
accordance wi th NAVOCEANCOM NST 3140.14 . Briefings are
conducted by the duty forecaster in person, and are available to
tenant aircrews via phone when a conpleted flight plan is
recei ved.

c. Horizontal Wather Depiction (HAD s). These products
are prepared when requested by tenant aircrews and submtted as
part of a flight weather packet for a specified route of flight.

58



The duty forecaster wll follow guidelines set forth in
accordance with the sane directive as |isted above.

d. Term nal Aerodronme Forecast (TAF). This forecast is
prepared and di ssem nated | ongline every 6 hours at 03, 09, 15,
and 21 ZULU. The proper format and procedures are contained in
NAVOCEANCOM | NST 3143.1 .

7. \Warnings/Advi sories and Conditions of Readi ness. MCAS Canp
Pendl et on weat her section issues significant weather warnings for
the i mediate | ocal/flying area. These areas are defined in the
Destructive Wat her Readiness Bill (MCBO P3440.1 & StaO 3145.1).
The follow ng definitions are provided:

a. Local Flying Area. (Area of Responsibility). See Figure

3. 2.
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FIG 3.2

b. Local Area. Is defined as the geographical area within
25 nautical mles of MCAS Canp Pendl et on
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c. Local Advisory. Advisories are issued by the MCAS Canp
Pendl et on weat her office for destructive weather occurring or
forecast to occur at general location(s) within the local flying
area during a specified tine.

d. Watches/Warni ng. Wat her wat ches/warni ngs are nore
specific and require action of a greater urgency than weat her
advi sories and are issued by the MCAS Canp Pendl et on weat her
office for the local area only.

e. Types of Weat her Warni ngs/ Wat ches and Advi sori es

(1) Thunderstorm Condition 1. Thunderstorns are
occurring or immnent within 10 nautical mles of the Air Station
during the specified tine.

(2) Thunderstorm Condition 2. Thunderstorns are
occurring or inmmnent within the | ocal area during the specified
time.

(3) Thunderstorm Advi sory. Thunderstorns are forecast
to occur at general locations within the |ocal flying area during
the specified tine.

f. Wnd

(1) Wnd Warning. Sustained wind of 20 - 33 knots
and/ or frequent gust in excess of 30 knots are occurring or are
forecast to occur in the local area during the time specified.
Under these conditions, higher or |ower sustained wind and gust
are possible due to terrain effects as wind is funneled in and
around obstructions.

(2) Wnd Advisory. Hazardous wi nd as specified under
wi nd warning are forecast to occur at general |locations within
the local flying area during the specified tine.

g. Flood Wt ches/ War ni ngs

(1) Flash Flood Watch. This watch is issued when heavy
or significant anmobunts of rainfall may indicate a potential for
flash floods to occur.

(2) Flash Flood Warning. Flooding is inmmnent or
forecasted to occur in lowlying areas, to include MCAS Canp
Pendl et on.

h. Fl ood Conditions of Readi ness
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(1) Flood Alert Condition Ill. This condition wll be
i ssued when rainfall is observed or reported in R verside or San
Di ego counties of 1 to 2 inches on wet or saturated ground, 4
i nches plus on dry ground, or |ocal/National Wather Service
forecasts predicting thunderstorns and possible flash flood
conditions. Wen extended periods of precipitation are forecast
to occur, the duty forecaster will remain in frequent contact
with the Fire Departnent |ocated in the communities of
Murrietta, and Temecul a which are |l ocated to the north of Canp
Pendl eton. The purpose of this is to gain insight on the
accunul ation totals of precipitation upstreamto better inform
| ocal commanders on the potential for flooding aboard MCB Canp
Pendl et on.

(2) Flood Alert Condition Il. WII be set when one of
the followi ng conditions are net: Wen rainfall anounts equal
or exceed conditions in Alert Condition Ill; visible flooding is

detected upstream and/or rainfall that exceeds one or nore
inches within a six hour period, and/or |ocal or National
Weat her Service forecast predicts heavy thunderstorns, Flash
Fl ood Wat ches, and/or Flash Fl ood Warni ngs.

(3) Flood Alert Condition I. WII| be set when one of
the followi ng conditions are net: Wen rainfall anounts equal
or exceed conditions in Alert Condition Il; bridges, roads and

culverts are overflowing with water. Upstreamfire departnents
are reporting |local flooding.

i. Hurricane/Storm Condition. Conditions are set by the
Nat i onal Weat her Servi ce whenever sustained wind of 34 knots or
greater are anticipated. Hurricane/ Stormconditions are set as
fol | ows:

(1) Hurricane/ Storm Condition 4. Destructive wind is
possible within 72 hours.

(2) Hurricane/Storm Condition 3. Destructive wind is
anticipated within 48 hours.

(3) Hurricane/ Storm Condition 2. Destructive wind is
anticipated within 24 hours.

(4) Hurricane/ Storm Condition 1. Destructive wind is
presently occurring or anticipated wthin 12 hours.

j . National Weather Service Warnings

(1) Tornado Watch. Conditions are favorable for
t ornadoes and severe thunderstorns within and close to the watch
ar ea.
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(2) Tornado Warning. A tornado/waterspout has actually
been sighted or indicated by weather radar.

(3) Severe Thunderstorm Watch. Severe thunderstorm
(wind gust to 50 knots or greater and/or hail of 3/4 inch
di aneter or greater at the surface) devel opnent is possible
within or adjacent to the watch area.

(4) Severe Thunderstorm Warning. The occurrence of a
severe thunderstorm has been confirned by observation or weather
radar.

(5) Hurricane Watch. A hurricane poses a possible
threat to a specified coastal area within 36 hours.

(6) Hurricane WArning. Hurricane force wind is
expected at a specified coastal area within 24 hours.

(7) Tropical StormWatch. A tropical storm poses a
threat to a specified coastal area within 36 hours.

(8) Tropical StormWarning. Tropical stormforce w nd
is expected at a specified coastal area within 24 hours.

(9) Flash Flood Watch/Warni ng. Heavy rainfal
may result in, or has produced flash

(10) Wnter Storm Advi sory/Watch/Warning. Issued for a
variety of wi nter storm phenonena, including: blizzards, freezing
rain, freezing drizzle, heavy snow and ice.
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CHAPTER 4

SPECI ALI ZED FORECASTS

1. Introduction. There are a nunber of different products
requested by custoners on both the aviation and ground side of
Mari ne Corps Commands. These products vary according to m ssion
tasking. The follow ng types of forecasts are provided by this
section in response to specific requests:

a. Radiological Fallout (RADFO). The patterns of deposit
of contam nated particles varies greatly with the upper w nds,
vertical currents, clouds and precipitation. Prediction of
fall out areas depend upon the weapon yield, burst type, surface
type and features, and the weather. Al of these factors are
estimated. NBC and Intelligence sections may assist in
determ nation of these factors. Planners and conmanders nust at
| east have an approxi mate warni ng of the areas of serious
contam nati on

Ref erence: | nclude ATP-25, NAVOCEANCOM NST 3140.1 and
NAVOCEANCOM NST 3441.1 .

b. Earthquake Cbservation and Reporting Program This
reporting programis used to support the National Earthquake
I nformati on Center (SEISMO), Denver, Colorado. Wthin 24 hours
of a detected earthquake, an Earthquake Report (kept in the
forecaster's desk) will be conpleted and nailed to the address on
the formvia the NCOC O C. Additionally, a nmessage will be sent
imrediately to the SEISMO if the earthquake has an intensity of
|V or greater on the Modified Mercalli Scale.

Ref er ence: NAVOCEANCOM NST 3141.1

c. Electro-Optical Tactical Decision Aids (EOCOTDA). EOIDA' s
predi ct the perfornmance of air-to-ground weapon systens and ni ght
vi si on goggl es based on environnmental and tactical information.
Thi s program supports three types of systens: Infrared (IR),
Visible (TV), and Laser, and can be used in two nodes: Execution
and Planning. In the below listed nodes, the following is
provi ded:

(1) IR Planning TDA
Narrow Field of View (NFOV) Detection Range
Wde Field of View (WOV) Detection Range
Medium Field of View (MFOV) Detection Range
Lock- on Ranges
Tenper ature Contrast
4-Km Transm t t ance
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Absol ute Hum dity
Sol ar/ Lunar Position

(2) IR TDA
Narrow Field of View (NFOV) Detection Range
Wde Field of View (WOV) Detection Range
Medi um Field of View (MFOV) Detection Range
Lock-on Range

(3) TV Planning TDA
Narrow Field of View (NFOV) Detection Range
Wde Field of View (WOV) Detection Range
Medium Field of View (MFOV) Detection Range
Lock-on Range
Sol ar/ Lunar Position

(4) TV Execution TDA
Narrow Field of View (NFOV) Detection Range
Wde Field of View (WOV) Detection Range
Medium Field of View (MFOV) Detection Range
Lock-on Range

(5) Laser Planning TDA
Recei ver Range
Desi gnat or Range
Col | ocat ed Range
Rangi ng Range

The products nost frequently requested by aviators assigned to

t he squadrons of Marine Aircraft G oup 39, hone based at MCAS
Canp Pendl eton are the ANVIS-6, NTS FLIR Wde, Narrow and Medi um
Fields of View and the Hellfire. These products are prepared
daily and presented in the WEAX. For uniformty purposes the OPS
records have been standardi zed using UL Def: Yes, Aerosol: 5-
Desert, View Dir: 270 deg, Sensor Height: 2.0 hft, Target

El evation: 1000 ft, Target: T72, Target Headi ng: 90 deg, Al bedo:
Desert, Background: 1-Vegetation with Internediate G ow ng State,

Coverage, and Soil Mdisture. |In addition the forecaster will, in
conjunction with the requester, prepare an EOTDA ops wor ksheet
for the types of sensors that will be utilized and for the

specified tinme frane.

d. GFMPL Products. This programis utilized on the
conputer located within the Secondary Control Point. The type of
data conpiled in the followi ng format depends upon the user
request.

(1) SOCUS (Sound Focus). This product is prepared
daily and distributed via the WEAX for a Bl ast Position of
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33°29' N 117°19' W The Sound Focus program provides the user with
the foll ow ng products:

360° Plan View of areas expected to receive
conplaints, mnor damage, and possi bl e caustics.

Pl ot of nose | evel (dB) versus range of the Plan
View information al ong a user sel ected azi muth.

Sound speed profile with respect to height.

Maxi mum and m ni mum aircraft ground speeds
ver sus hei ght.

(2) COVER  Cover provides the capability to determ ne
how a EM systemwi | | perform under atnospheric conditions in
detecting or communicating with a target or receiver. It also
provi des the information necessary to plan flight profiles for
ai rborne systens to achi eve maxi num probability of detecting
targets. The following are limtations of the program

Cover assunes horizontal honogeneity (horizonta
changes in the refractivity structure of the atnosphere are not
accounted for).

Cover is valid only for EM systens with
frequenci es between 100 MHz and 20 GHz.

Cover does not include any effects produced by
sea or land clutter in the calculation of detection or comrun-

i cation ranges.

(3) LOCSS. The LCSS programis used to assess the
performance of a user specified EM system under given atnospheric
conditions. Path |oss versus range is displayed with the system s
pat h-1 oss thresholds. The following are limtations of the
progr am

LOSS assunes horizontal honobgeneity.

LOSS is valid only for EM systens with
frequenci es between 100 MHz and 20 GHz.

LOSS does not include any effects produced by sea
or land clutter in the calculation of detection or conmmuni cation
ranges.

(4) SLAP. The Sol ar/ Lunar Al manac Program ( SLAP)
produces nonthly or daily sunmaries of epheneral data for the sun
and nmoon and a light |evel planning calendar for the evening sky.
Including tines for sunrise/set, noonrise/set and illum nation,
and begi nning and end of civil/nautical twlight's.

(5) TIDES. The tidal predictions nodul e cal cul ates
hourly tidal heights fromlocal harnonically analyzed
constituents, or fromnon |ocal constituents, by nmeans of
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corrections applied to the times and heights of extrenme predicted
for a non |ocal station.

e. Chem cal Downwi nd Message (CDM). The chem cal downw nd
nessage contains all the weather information needed to cal cul ate
a chem cal downwi nd hazard. The CDM provi des the |ocal w nd
speed, wind direction, stability category, and relative humdity
in a short concise statement. This nessage is issued every six
hours and is valid for three consecutive two hour periods. It
contains the follow ng information.

Date-tinme group of the observation.

Date-time group for basic data is the time the first
forecast is effective.

Area of validity is the area affected by the CDM It
could be a map sheet nunber or an area, such as division or
cor ps.

f. Surf and Sea Conditions. Due to a significant anount of
anphi bi ous operations in the littoral, MCAS Canp Pendl eton
forecasters provide (on a daily basis) the surf and sea states
for the inner operating areas adjacent to Canp Pendl eton. These
forecasts and conditions may be derived from several sources.

One and nost inportantly is the FOPN KNZY bulletin received via
the CMN The other source the forecaster may utilize is GFMPL
for tidal information and NODDS for sea swells/height and
direction and tenperatures. This information is available in the
MCAS Canp Pendl et on WEAX.

g. Forecasting Pressure Altitude. Daily, along with the
maxi mum t enper at ure TAF di ssem nation, the forecaster may derive
the forecast pressure altitude fromthe below listed information
as part of the fornula. See Figures 4.1 and 4. 2.

LOCATI ON STA ELEV

CRQ + 328 KNKT +29 KNZJ +383
KDVA + 2705 KNLC +234 KNZY +26
KHI F + 4789 KNRC +165 KOAR +135
Kl PL - 56 KNRS +24 KPSP +448
KLSV + 1868 KNSI +504 KRI V +1548
KNFG + 78 KNTD +12 KSLI +33
KNFL + 3934 KNTK +54 KTCM +323
KN&Z + 14 KNUC + 182 TRM +117
KNI D + 2283 KNXP + 2055 KVBG +367
KNI K -43 KNYL + 213 KVCV +2875
FIGURE 4.1
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(Heights in feet above/below MSL) * -- Not listed in FLIP.

Ref erence: | FR-Suppl enent, {FLIP}, effective 20 JUL 1995;
Exanpl e: KNFG forecasts the ALSTG at 0500Z to be 29. 85.

Convert inches to feet using the chart in figure 4.1. 29.85
inches = +66 feet. Add +66 feet to the station elevation (+78
feet)

EX. KNFG station el evation +78

Conversion (inches to feet) + +66

Pressure Altitude for KNFG at 0500Z = +144

PRESSURE ALTI TUDE TABLE (inches to feet)

I nches 0. 00 0.01 0. 02 0.03 0. 04 0. 05 0. 06 0. 07 0. 08 O 09
( FEET)

28.0 1824 1814 1805 1795 1785 1776 1766 1756 1746 1737
28.1 1727 1717 1707 1698 1688 1678 1668 1659 1649 1639
28.2 1630 1620 1610 1601 1591 1581 1572 1562 1552 1542
28.3 1533 1523 1513 1504 1494 1484 1475 1465 1456 1446
28.4 1436 1427 1417 1407 1398 1388 1378 1369 1359 1350
28.5 1340 1330 1321 1311 1302 1292 1282 1273 1263 1254
28.6 1244 1234 1225 1215 1206 1196 1186 1177 1167 1138
28.7 1148 1139 1129 1120 1110 1100 1091 1081 1072 1062
28.8 1053 1043 1034 1024 1015 1005 995 986 976 967
28.9 957 948 938 929 919 910 900 891 881 872
29.0 863 853 844 834 825 815 806 796 787 77
29.1 768 758 749 739 730 721 711 702 692 683
29.2 673 664 655 645 636 626 617 607 598 589
29.3 579 570 560 551 542 532 523 514 504 495
29.4 485 476 467 457 448 439 429 420 410 401
29.5 392 382 373 364 354 345 336 326 318 308
29.6 298 289 280 270 261 252 242 233 224 215
29.7 205 196 187 177 168 159 149 140 131 122
29.8 112 103 94 85 75 66 57 47 36 29
29.9 20 10 1 8 -17 -26 -36 -45 -54 -63
30.0 -73 -62 -91 -100 -110 -119 -126 -137 - 146 - 156
30.1 -165 -174 -183 -182 -202 211 -220 -229 -238 - 248
30.2 - 257 - 266 - 275 -284 -293 - 303 -312 321 - 330 - 339
30.3 - 348 -358 - 367 376 -385 -394 -403 -412 -421 -431
30.4 . 440 -449 458 - 467 -476 - 485 -494 -504 513 -522
30.5 . 531 -540 -549 -558 -567 -576 -585 -594 - 607 -613
30.6 -622 - 631 - 640 - 649 658 - 667 -676 - 685 - 694 -703
30.7 -712 -721 -730 - 740 -749 -758 - 767 -776 -785 -794
30.8 - 803 -812 -821 . 830 - 839 - 848 - 857 - 866 - 875 - 884
30.9 . 893 -902 -911 -920 -929 -938 - 947 - 956 - 965 974
31.0 - 983 -992 -1001 .1010 -1019 1028 -1037 -1046 -1055 -1064
FI GURE 4. 2

NOTE: See Appendix C for Monthly and Annual Altinmeter and
Pressure Altitude Variations.

Ref erence: Meteorol ogi cal Tabl es
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CHAPTER 5
ENVI RONVENTAL EFFECTS

1. Introduction. The effects of natural phenonena on
personnel as well as aircraft are a primary concern when

pl anni ng any event. Alerting commanders in a tinmely manner of
the occurrence or probability of occurrence, is paranount for
the Weat her Service (METOC) m ssion. Canp Pendl eton's weat her
| argely consists of |ate evening/early norning stratiform

clouds and fog. W refer to this as the "marine layer". This
phenonena is indigenous to coastal areas and can extend as far
inland as one hundred mles. Its effects on weapons systens

and sensors can be quite dramatic.

2. Field Mnim and Weat her Affecting Wapons System and
Sensors

a. Field Mnim

(1) Special Instrunent Rating. No takeoff ceiling or
visibility apply. Takeoff shall depend on the judgnment of the
pil ot and urgency of flight.

(2) Standard Instrunent Rating

(a.) Wien GCA (G ound Control Approach) is
oper at i ng, the PAR (Precision Approach Radar)
mnima is 425 ft ceiling and 1 statute mle visibility. The
ASR (Airport Surveillance Radar) mnima is 520 ft ceiling and
1 statute mle visibility. The take-off mnima is a 400 ft
ceiling and one statute mle visibility.

(b.) When GCA is not operating, the TACAN mninma is
1,000 ft ceiling and 1 statute mle visibility.

b. Wather Effects on EQ IR Sensors

(1) Visibility is a phenonena caused by small particles
in the atnosphere that scatter radiation in a manner that
strongly inpacts the short visible wavel engths. It has an inpact
on I R wavel engt hs and al nost none on MWV wavel engths. Haze is a
good exanpl e of this phenonena.

(2) Rain drops are a phenonena that scatters radiation
in a manner that inpacts the visible and IR bands about the sane
and starts to have |l ess of an inpact as the MMN wavel engths are
appr oached.
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(3) Absolute humdity of water vapor in the air is a
phenonenon that absorbs radiation in predom nantly the IR bands
and the high frequency MWV band (220 GHz).

(4) Fog and clouds, which are characterized by the
liquid water content, are cases of very lowvisibility in which
t he suspended water droplets are scattering the radiation. The
i npact on the spectral bands is between that of visibility and
rain.

3. Phenonena and Operating Constraints

a. Flood Condition 3 (Ref 7)

(1) Direct all tenant conmands and station personnel
to prepare for flash flooding.

(2) Coordinate with tenants to prepare for aircraft
evacuati on or novenent to higher ground.

(3) Reviewrequirenents pertaining to Fl ood Alert
condition 2 and initiate actions to attain required readi ness.

b. Flood Condition 2 (Ref 7)

(1) In coordination with tenant and transient aircraft
cust odi ans/ ai rcrews, evacuation of aircraft as appropriate.

(2) Ensure inbound aircraft are inforned of both the
current and forecast environnmental conditions.

c. Flood Condition 1 (Ref 7). After all responsibilities
in the StaO have been adhered to, ensure all weat her personnel
evacuate the Air Station.

d. Oher Requirenents when in a Flood Condition. Refer
to StaO 3145.1

e. Thunderstorm Condition 2 (Ref 7). Ordnance, Fuels,
and Anphi bi ous Assault Craft Units prepare for Thunderstorm
Condition 1.

(1) O dnance begins to secure its ordnance.
(2) Fuels continue normal operations.

(3) Anphibious Assault Craft Units alert craft
that are in a working status.
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f. Thunderstorm Condition 1 (Ref 7)

(1) Ordnance suspends all operations. (Ref 3)

(2) Fuels suspend all operations. (Ref 4)

(3) Amphibious Assault Craft will suspend operations.
The concern is not just lightning, but winds and seas as well.
(Ref 5)

g. Wnd Conditions

(1) Wnd wll be a factor involving the safety in the
operation of anphibious assault craft when it is determ ned by
the craft commander that safety nay be conprom sed. No ot her
criteria regarding wind exists. (Ref 5)

(2) Wnd in excess of 65 knots is criteria to hanger
aircraft. (Ref 6)

(3) Launch and recovery should be made into a
relative wind of less than 45 knots. In an energency, the
hel i copter may be | aunched in 60 knot w nd.

h. X-Wnd factors for Aircraft

Al rcraft Cr ossw nds Cannot Take O f

A-6 | ntruder 15 Kts at 090 20 Kts at 090

F/ A- 18 Hor net 20 Kts at 090 30 Kts at 090

KC- 130 Hercul es 10 Kts at 090 15-20 Kts at 090

UC- 12B Beachcraft 15 Kts at 090 25 Kts at 090

CT- 39G Sabrel i ner 20 Kts at 090 30 Kts at 090 (dry)
25 Kts at 090 (wet)

C-141B Starlifter 25 Kts at 090 25 Kts at 090 (dry)

15 Kts at 090 (wet)

F-5 20 Kts at 090 (Chute) (dry)
35 Kts at 090 (w o chute) (dry)
10 Kts at 090 (chute) (wet)
20 Kts at 090 (w o chute) (wet)

UH 1 Huey 45 Kts relative wind/ 60 Kts in energency
AH 1 Cobra 45 Kts relative wnd/ 60 Kts in energency
CH 46 Sea Kni ght

CH 53 Sea Stallion

(Ref 13)
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i. Turbulence/lcing factors for Aircraft

(1) HI/AHITJ+WCH 53+46&C- 12 are not allowed to file
into areas of known extrene turbul ence.

(2) lcing capabilities of different aircraft

Type De-i ce Anti-ice Max i ci ng W Radar
A- 6 X Li ght 150 NM
F/ A18 X X Moder at e Yes

KC- 130 X Severe 240 NM
UC- 12B X X Li ght 200 NMm
CT- 39G X Li ght 300 NM
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APPENDI X A

H STORI CAL CLI MATOLOG CAL DATA
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| MPORTANT NOTI CE

Al climtology contained in this appendi x was derived from
observations recorded at MCAS Canp Pendl eton, California (33° 17
54" North, 117°21' 06" West) as contained in International
Station Meteorological dimte Summary v3.0. Al tinmes have been
converted to Local Standard Tinme. Dates and tines are indicated
for Daylight Savings Time (U and Pacific Standard Tinme (T).
Climatol ogi cal data should be used as a guideline and not as an
exact forecast.

ANNUAL HI STORI CAL CLI MATOLOG CAL DATA

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 630400 (L) 82
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ABSOLUTE MAX 112 (JUL 1985) 1300 (L)58

ABSOLUTE M N 24 (FEB/ DEC 1990)

FI ELD CONDI TI ON (%)

PRECI PI TATI ON (1 NCHES)

MC8. 6

ANNUAL MEAN11. 80VMC91. 4

ANNUAL MAX34. 44 (1978)

24HR MAX  3.00 (MAR 1978) CEI LING VI SIBI LI TY (%

MEAN # OF DAYS W TH>=1000 AND >=3 91.4
<1000 AND OR <38.6

PRECI P >.01"41.0

THUNDERSTORMS3. 0

SURFACE W NDS (ALL HOURS) PREDOM NANT

PREVAI LI NG DI RECTI ONSW
ASSOC AVG SPEED (KT) 7.1
MAX MONTHLY W ND SPEED (KT) 49 (JAN FEB 1988)

H STORI CAL CLI MATOLOG CAL DATA FOR JANUARY

TEMPERATURE ( F) RELATI VE HUM DI TY (%)
AVERAGE  550400(L) 83

AVERAGE MAX  681300(L) 55

AVERAGE MN 41

ABSOLUTE MAX 91 (1986) FI ELD CONDI TI ON (%
ABSOLUTE MN 25 (1987)TNC 11.3
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VMC89. 7
PRECI PI TATI ON (| NCHES)

MAX MONTHLY 12.28 (1978) SURFACE W NDS ( ALL HOURS) PREDOM NANT
MEAN MONTHLY 2. 10PREVAI LI NG DI RECTI ON SSW
24HR MAX 2.34 (1993) ASSOC AVG SPEED (KT) 7.0

MAX MONTHLY W ND SPEED (KT) 49 (1988)
MEAN # OF DAYS W TH

PRECIP >. 01" 6.45

THUNDERSTORMS <1

CEILINGVISIBILITY (%
>=1000 AND >=389.7
<1000 ANDY OR <311.3

H STORI CAL CLI MATOLOG CAL DATA FOR FEBRUARY

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 560400 (L) 82

AVERAGE MAX 681300 (L)59

AVERAGE MN 43

ABSOLUTE MAX 90 (1986/1990) FI ELD CONDI TI ONS (%
ABSOLUTE MN 24 (1990)IMC 9.4

VMC91. 6

PRECI Pl TATI ON (| NCHES)

MAX MONTHLY 8. 73 (1969) SURFACE W NDS (ALL HOURS) PREDOM NANT
MEAN MONTHLY  3.10 PREVAILING DI RECTI ON SSW
24HR MAX 2. 45 (1990) ASSOC AVG SPEED (KT) 7.0
MAX MONTHLY W ND SPEED (KT) 49 (1988)

MEAN # OF DAYS W TH

PRECIP >. 01" 6.4

THUNDERSTORMS <1

CEILINGVISIBILITY (%
>=1000 AND >=391.6
<1000 AND/OR <3 9.4

H STORI CAL CLI MATOLOGE CAL DATA FOR MARCH

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 570400 (L) 87

AVERAGE MAX 691300 (L)61

AVERAGE MN 46

ABSOLUTE MAX 98 (1988) FI ELD CONDI TI ONS (%

ABSOLUTE MN 31 (1971)TMC 7.3

VMC92. 7

PRECI Pl TATI ON (1 NCHES)

MAX MONTHLY  7.50 (1983) SURFACE W NDS ( ALL HOURS) PREDOM NANT
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MEAN MONTHLY 2. 30PREVAI LI NG DI RECTI ONSW
24HR MAX  3.00 (1978) ASSOC AVG SPEED (KT) 7.0
MAX MONTHLY W ND SPEED (KT) 45 (1991)

MEAN # OF DAYS W TH

PRECIP >.01"7.0

THUNDERSTORMS1

CEl LI NG/ VI SI BI LI TY (%
>=1000 AND >=392. 7
<1000 AND/ OR <345 (1991)

H STORI CAL CLI MATOLOGE CAL DATA FOR APRI L

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 610400 (L) 86

AVERAGE MAX 731300 (L)57

AVERAGE MN 46

ABSOLUTE MAX 106 (1989) FIELD CONDI TI ON (%
ABSOLUTE MN 32 (1969) I NC 8.6

VMCO1. 4

PRECI Pl TATI ON (1 NCHES)

MAX MONTHLY 3. 05 (1983) SURFACE W NDS ( ALL HOURS) PREDOM NANT
MEAN MONTHLY .70 PREVAILING DI RECTI ONSW
24HR MAX  1.21 (1983) ASSOC AVG SPEED (KT) 7.0
MAX MONTHLY W ND SPEED (KT) 4

MEAN # OF DAYS W TH

PRECIP >. 01" 4.0

THUNDERSTORMS0

CEILINGVISIBILITY (%
>=1000 AND >=391. 4
<1000 AND OR <3 8.6

H STORI CAL CLI MATOLOG CAL DATA FOR NAY

TEMPERATURE ( F) RELATI VE HUM DI TY (%

AVERAGE 640400 (L) 79

AVERAGE MAX 731300 (L) 62

AVERAGE 54

ABSOLUTE MAX 102 (1990) FI ELD CONDI TI ON (%
ABSOLUTE M N 40 (1968)TMC 7.1

VMC92. 9

PRECI PI TATI ON (| NCHES)

MAX MONTHLY  1.20 (1990) SURFACE W NDS (ALL HOURS) PREDOM NANT
MEAN MONTHLY . 20PREVAI LI NG DI RECTI ONSW
24HR MAX  1.16 (1990) ASSOC AVG SPEED (KT) 8.0
MAX MONTHLY W ND SPEED (KT) 43 (1984)

MEAN # OF DAYS W TH

PRECIP >.01"1.0
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THUNDERSTORMS<. 5

CEILING VISIBILITY (%
>=1000 AND >=392.9
<1000 AND/OR <3 7.1

H STORI CAL CLI MATOLOG CAL DATA FOR JUNE

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 670400 (L) 80

AVERAGE MAX 761300 (L) 62

AVERAGE MN 57

ABSOLUTE MAX 109 (1990) FI ELD CONDI TI ON (%
ABSOLUTE M N 43 (1988)INC 11.0

VMC89. 0

PRECI Pl TATI ON (1 NCHES)

MAX MONTHLY . 96 (1990) SURFACE W NDS (ALL HOURS) PREDOM NANT
MEAN MONTHLY . 06PREVAI LI NG DI RECTI ONSW
24HR MAX .76 (1993) ASSOC AVG SPEED (KT) 8.0
MAX MONTHLY W ND SPEED (KT26 (1991)

MEAN # OF DAYS W TH

PRECIP >. 01" 1. 0

THUNDERSTORMB<. 5

CEILINGVISIBILITY (%
>=1000 AND >=389.0
<1000 AND/ OR <311.0

H STORI CAL CLI MATOLOG CAL DATA FOR JULY

TEMPERATURE ( F) RELATI VE HUM DI TY (%

AVERAGE 710400 (L) 76

AVERAGE MAX 801300 (L) 60

AVERAGE MN 61

ABSOLUTE MAX 112 (1985) FI ELD CONDI TI ON (%
ABSOLUTE M N 46 (1969)TNC 9. 3

VMC90. 7

PRECI PI TATI ON (| NCHES)

MAX MONTHLY .18 (1987) SURFACE W NDS (ALL HOURS) PREDOM NANT
MEAN MONTHLY . 01PREVAI LI NG DI RECTI ONSW
24HR MAX .18 (1987) ASSOC AVG SPEED (KT) 8.0
MAX MONTHLY W ND SPEED (KT) 26 (1991)

MEAN # OF DAYS W TH

PRECIP >. 01" 1.0

THUNDERSTORVB<. 5
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CEILINGVISIBILITY (%
>=1000 AND >=390. 7
<1000 AND/OR <3 9.3

H STORI CAL CLI MATOLOG CAL DATA FOR AUGUST

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 720400 (L) 80

AVERAGE MAX 821300 (L) 60

AVERAGE MN 62

ABSOLUTE MAX 105 (1991) FI ELD CONDI TI ON (%
ABSOLUTE M N 44 (1969) TNC 9.6

VMC90. 4

PRECI Pl TATI ON (| NCHES)

MAX MONTHLY 2. 32 (1977) SURFACE W NDS ( ALL HOURS) PREDOM NANT
MEAN MONTHLY  TPREVAI LI NG DI RECTI ONSWV

24HR MAX  1.54 (1977) ASSOC AVG SPEED (KT) 8.0
MAX MONTHLY W ND SPEED (KT) 29 (1991)

MEAN # OF DAYS W TH

PRECIP >. 01" 1. 0

THUNDERSTORMB ~ <1.0

CEILINGVISIBILITY (%
>=1000 AND >=390. 4
<1000 AND OR <3 9.6

H STORI CAL CLI MATOLOG CAL DATA FOR SEPTEMBER

TEMPERATURE ( F) RELATI VE HUM DI TY (%

AVERAGE 710400 (L) 79

AVERAGE MAX 821300 (L)58

AVERAGE MAX 110 (1988)

AVERAGE M N 46 (1971) FI ELD CONDI TI ON (%

| MC9. 8

PRECI Pl TATI ON (1 NCHES) VMC 90. 2

MAX MONTHLY  1.45

MEAN MONTHLY . 13SURFACE W NDS (ALL HOURS) PREDOM NANT
24HR MAX .91 (1978) PREVAI LI NG DI RECTI ONSSW

ASSOC AVG SPEED (KT) 7.0

MEAN # OF DAYS W THVAX MONTHLY W ND SPEED (KT)29 (1947/1968)
PRECIP >. 01" 1.0

THUNDERSTORMB<. 5

CEILINGVISIBILITY (%
>1000 ANDY OR >=390. 2
<1000 AND/OR <3 9.8
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H STORI CAL CLI MATOLOG CAL DATA FOR OCTOBER

TEMPERATURE ( F) RELATI VE HUM DI TY (%)
AVERAGE  660400(L) 82

AVERAGE MAX 781300 (L)53

AVERAGE MN 54

ABSOLUTE MAX 110 (1991) FI ELD CONDI TI ON (%
ABSOLUTE M N 35 (1987) [ NCI10. 7

VMC89. 3

PRECI Pl TATI ON (1 NCHES) SURFACE W NDS ( ALL HOURS) PREDOM NANT
MAX MONTHLY 3. 32 (1987) PREVAI LI NG DI RECTI ONSW

MEAN MONTHLY  .50ASSOC AVG SPEED (KT) 7.7

24HR MAX  1.49 (1987) MAX MONTHLY W ND SPEED (KT) 47 (1988)

MEAN # OF DAYS WTH
PRECIP >.01"3.0
THUNDERSTORMS<. 5

CEILINGVISIBILITY (%
>=1000 AND >=389. 3
<1000 ANDY OR <310.7

H STORI CAL CLI MATOLOG CAL DATA FOR NOVEMBER

TEMPERATURE ( F) RELATI VE HUM DI TY (%)

AVERAGE 600400 (L) 84

AVERAGE MAX 751300 (L)52

AVERAGE MN 45

ABSOLUTE MAX 98 (1990) FI ELD CONDI TI ON (%
ABSOLUTE MN 30 (1974)TNC 7.3

VMC92. 9

PRECI Pl TATI ON (1 NCHES)

MAX MONTHLY 8. 86 (1981) SURFACE W NDS ( ALL HOURS) PREDOM NANT
MEAN MONTHLY . 80PREVAI LI NG DI RECTI ONSSW
24HR MAX  1.90 (1972) ASSOC AVG SPEED (KT) 6.0
MAX MONTHLY W ND SPEED (KT) 47 (1991)

MEAN # OF DAYS W TH

PRECIP >. 01" 4. 4

THUNDERSTORMB<1

CEILINGVISIBILITY (%
>=1000 AND >=392.9
<1000 AND OR <3 7.3

H STORI CAL CLI MATOLOG CAL DATA FOR DECEMBER
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TEMPERATURE ( F) RELATI VE HUM DI TY (%

AVERAGE 550400 (L) 78

AVERAGE MAX 691300 (L)52

AVERAGE M N 40

ABSOLUTE MAX 91 (1989/1990) FI ELD CONDI TI ON (%
ABSOLUTE MN 24 (1990) IMC 7.5

VMC92. 5

PRECI Pl TATI ON (| NCHES)

MAX MONTHLY 4. 71 (1984) SURFACE W NDS (ALL HOURS) PREDOM NANT
MEAN MONTHLY 1. 80PREVAI LI NG DI RECTI ONNNE

24HR MAX  1.61 (1988) ASSOC AVG SPEED (KT) 6.0
SNOWFALL  TMAX MONTHLY W ND SPEED47 (1987)

MEAN # OF DAYS WTH
PRECI P >.01"6.0
THUNDERSTORMS<. 5

CEILING VISIBILITY (%
>=1000 AND >=392.5
<1000 AND/OR <3 7.5

APPENDI X B
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SANTA ANA WORKSHEET

SANTA ANA W NDS WORKSHEET
MCAS CAMP PENDLETON

A. A yes answer to the follow ng conditions should alert
the forecaster to a potential Santa Ana condition.

|. Cold frontal (trough) passage.

2. Pressure Differential between Canp Pendl eton and the
Pl at eau (WMC, EKO, BAN, LOL, RNO) 12 MB and i ncreasi ng.

3. A cold trough at 700 and 500 MB over Rocky Mountain
States (between 100 and 110 degrees West).

4. 700 MB tenperature at NTD > 0 C

5. Average 700 MB height at 35N and 45N and between
125Wand 135Wis about 10400 feet. (3200 Meters).

B. Forecast to begin - Usually a Santa Ana will begin
bet ween 0300U and 0900U i n the norning.

Frontal Orientation Tine after frontal passage

1. NS | medi ately after
frontal passage
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2 SE- NW 2-12 Hrs. (Usually soon

after fronial passage)
3. NE-SW 12-36 Hrs

4. EW 6-18 Hrs

C. Intensity at Canp Pendl eton - Pressure differential
bet ween Canp Pendl eton and the Plateau. (Gusts nornally average
1.6 tines the sustained w nds).

1. 8-11 MB Possible 15 to 20 knots with gusts of 25
to 30 knots.

2. 12-15 MB 20 to 30 knots with gusts of 30 to 45
knot s.

3. 16-24 MB_ 30 to 40 knots with gusts of 45 to 65
knot s.

4. > 25 MB 40 to 50 knots with gusts of 65 to 80 knots.
D. Duration - Check the appropriate |ines bel ow

1. Pressure differential between Canp Pendl eton and
the Plateau (WMC, RNO LOQL)

Wak (8 - 11 MB) =1
Moderate (12 - 15 MB) =2
Strong (16 - 24 NMB) =3
Very Strong (25 or nore) =4

2. Depth of Easterlies (NE - E) check one

Shal l ow (SFC to 12000 feet)

Moderately Deep (SFC to 13000 - 20000 feet)
Deep (SFC to 21000 - 30000 feet)

Very Deep (SFC 31000 - 50000 feet)

A OWNPEF

3. Tenperature at Riverside (RI'V) check one

Warm (45° F and above) =
Cool (35° F to 44° F) =
Cold (25° Fto 34° F) =
Very Cold (bel ow 25° F) =

Nunerical Total of 1, 2, and 3 above + + =
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Using this total, determ ne the appropriate condition bel ow
(check one)

_____Wak Condition (3 - 5)

___ _Moderate Condition (6 - 8)

_____Strong Condition (9 - 12)

E. Morning and Afternoon Wnds (Check one)

Weak Condition: Shifting to Westerly 15 - 25 knots between
1100U and continually di m ni shing during afternoon.

Mbder ate Condition

Case 1. Shifting to west 15 - 25 knots between 1300U and 1500U
and continually dimnishing to cal mby sunset.

Case 2. Northeast winds dimnishing slowy after 1300U and
becom ng |ight and vari able by 1500U - 1600U.

Strong Condition: Northeasterly wnds dimnishing slowy
all day, becoming 15 - 29 knots by sunset.

F. Evening and Ni ght Wnds (Check one)

Weak Conditions: Light Northerly Wnds

_____ Moderate Conditions: Northerly 10 - 18 Knots
Strong Conditions: Northeasterly w nds di m nishing

slowy all day becom ng 15 -20 knots by sunset.

NOTE: Low Level wi nd shear is always a significant factor.
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APPENDI X C

DI URNAL PRESSURE CHANCGES
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ALTI METER CURVE
MONTH OF JANUARY

01L/09Z 04L/127 ey
10L/18Z

13L/21z

01L/09Z
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ALTI METER CURVE
MONTH OF FEBRUARY

ALTI METER CURVE
MONTH OF MARCH

A
A

13L/21z

01L/09Z

04U122 07L/15Z

/7

16L/00Z

10L/18Z |
CURVE

19L/032

22L/06Z
01L/09Z

—

S

af —
_2_/

\
-3

\
01L/09Z /

07L/15Z2 10L/182

BL21Z 161 100z oLty CURVE
22L/06Z

01L/09Z
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ALTI METER CURVE
MONTH OF APRI L

ALTI METER CURVE
MONTH OF MAY

01L/09Z

04L/12z 07L/15Z

10L/182

131212 16L/00Z
19L/03z

22L/06Z

01L/09Z

01L/09Z

04L/127
07L/152 10L/182

131212 16L/00Z CURVE
19L/032

22L/06Z

01L/09Z
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ALTI METER CURVE
MONTH OF JUNE

N

01L/09Z 04Li12Z o
10L/182

13L/21z

16L/00Z CURVE
19L/03z
22L/06Z

01L/09Z

ALTI METER CURVE
MONTH OF JULY

01L/09z

04L/12Z 07L/157

10L/18Z

BUZZ 6100z

CURVE
19L/032

22L/06Z

01L/09Z
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ALTI METER CURVE
MONTH OF AUGUST

ALTI NETER CURVE
MONTH OF SEPTEMBER

2+
S
1+
S
0_
.1-/ | |
-2-/
.34
01L/09Z

04L/127

07L/152 10L/18Z

13L/21Z o

16L/00Z2

19L/032

22L/06Z

01L/09Z

\F\g

7/
247

|

01L/09Z 04L/127
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01L/09Z

147

01L/09z

04L/12Z

4

04L/12Z

07L/15Z

ALTI METER CURVE
MONTH OF OCTOBER

10L/18

A

07L/15Z

10L/18Z

z

“CURVE

13L/21Z
16L002 oo
221/06Z
01L/097
ALTI METER CURVE
MONTH OF NOVEMBER
—_
— 1
— |
\
\
\ T
kii,
13212 ;
CURVE
16LI00Z 141 103z
221/06Z

01L/09Z



ALTI METER CURVE
MONTH OF DECEMBER

01L/09Z
04L/127 07L/157

10L/18Z I
1BU21Z cURVE

19L/032
221/06Z
01L/09Z

PRESSURE ALTI TUDE
MONTH OF JANUARY

120-1/‘_\1\\
D &
e N ey
;r: —
st T ~<
\
I N
T ~ O
" <
\
[ ~_ )
] [ \
404 -
\
\
\
\
20-/ ‘ \\
\
\
0 \
06L/14Z
08L/16Z
10L/18Z
12L/z02 14L/227 -
16L/00Z CURVE
18L/02Z

20L/04z
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DENSI TY ALTI TUDE
MONTH OF JANUARY

800
]

i
|

- R S

]

0 ]

06L/14Z

40-‘j_z\ﬁ\

08L/16Z
10L/18Z
121L/20Z
14L/2272 CURVE
16L/00Z2
18L/02Z

20L/04z

PRESSURE ALTI TUDE
MONTH OF FEBRUARY

06L/14Z

08L/16Z
10L/182

14L/227 g
16L/00Z CURVE
18L/022

20L/04Z
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DENSI TY ALTI TUDE
MONTH OF FEBRUARY

1000

j
|

9004

\/\
|

]
700_,//” L
P B
T —
/

A

1004

0
06L/14Z

08L/16Z

10L/18Z
12L/20Z
1411227 CURVE
16L/00Z2
18L/02Z2

20L/04z

PRESSURE ALTI TUDE
MONTH OF MARCH

N

N

08L/16Z
10L/182
121L/20Z

14L/22Z2
16L/00Z

06L/14Z

CURVE
18L/02Z
20L/04Z
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DENSI TY ALTI TUDE
MONTH OF MARCH

700 _\1\
-\/‘ / )
6004+ > —_
S
D
5004+ ]
S
s004" SR
4 ——
3004 — 1 ]
\
S
2004 N
\
|
100 |
S
0
06L/14Z
08L/16Z
10L/18Z
121/20Z
1411227 CURVE
16L/00Z
18L/02Z
20L/04Z

PRESSURE ALTI TUDE
MONTH OF APRI L

|

|

|

i

RN

AN

06L/14Z

10L/182

121L/20Z

14L/22Z2 -
16L/00Z CURVE
18L/02Z
20L/04Z
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500
450

4004

A\

3504

300+

A

\

|

i

|

|

50

N\

0
06L/14Z

404

-20-
06L/142

SOT”’/W——_——_——_—W
|

DENSI TY ALTI TUDE
MONTH OF APRI L

08L/16Z

08L/16Z

10L/18Z

1217202

14L/2272 -CURVE
16L/00Z2
18L/02Z

20L/04z

PRESSURE ALTI TUDE
MONTH OF MAY

10L/18Z

14L/2272
16L/00Z
18L/02Z

20L/04z
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DENSI TY ALTI TUDE
MONTH OF MAY

700-1/‘_\1\\
T
6004~ E—
D

o L

s00+" N

3004 — |

\
2004 S
\
100 L
0
06L/14Z
08L/16Z
10L/18Z
121/20Z i
1411227 CURVE
16L/00Z
18L/02Z
20L/04Z

PRESSURE ALTI TUDE
MONTH OF JUNE

25-‘

204

i

154

A

104

54

A\

04

-5

-10- N

AN

-20-
06L/142

Q'Il

08L/16Z

10L/18Z

1217202

14L/2272 CURVE
16L/00Z
18L/02Z
20L/04z

DENSI TY ALTI TUDE
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MONTH OF JUNE

600-\/‘_\1\
T
T T T
T TN .
00+ :/
D 00
D ~
s004" | ;
S
/ \;
2004 — | ~
\
\
]
o4 | S |
\
\
— L
07 \
\
\
-100- —
06L/14Z 7
08L/16Z
10L/18Z ‘
12L/20Z2
141/22Z CURVE
16L/00Z
18L/02Z
20L/04Z

PRESSURE ALTI TUDE
MONTH OF JULY

06L/14Z
08L/16Z

10L/18Z

141L/227
16L/00Z

18L/02Z

20L/04z

DENSI TY ALTI TUDE
MONTH OF JULY
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900-\/‘\}\
T -
800+ ] /; [\
\
700+ = S
\
\
600+ — | —
\
T
- L
\
\
-\
\
\
\
-
\
|
-
|
0
06L/14Z
08L/16Z
10L/18Z
121202 1411227
16L/00Z CURVE
18L/027
20L/04Z

PRESSURE ALTI TUDE
MONTH OF AUGUST

06L/14Z
08L/16Z

10L/18Z

14L/2272
16L/00Z

18L/02Z
20L/04z

DENSI TY ALTI TUDE
MONTH OF AUGUST

101



1004

0
06L/14Z

08L/16Z

16L/00Z
18L/02Z
20L/04z

PRESSURE ALTI TUDE
MONTH OF SEPTEMBER

30-\ D —

204 ]

_\\
10- — |
01 \\
104 T
-20- —

\
-30

-40-

— S
-50-
06L/14Z

08L/16Z
10L/18Z

1217202

14L/2272 CURVE
16L/00Z
18L/02Z
20L/04z

DENSI TY ALTI TUDE
MONTH OF SEPTEMBER
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06L/14Z

08L/16Z

10L/18Z

16L/00Z
18L/02Z

20L/04z

PRESSURE ALTI TUDE
MONTH OF OCTOBER

-20-

-30-
06L/14Z

08L/16Z
10L/18Z

1217202
141L/227
16L/00Z

18L/02Z

20L/04z

DENSI TY ALTI TUDE
MONTH OF OCTOBER
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06L/14Z

08L/16Z
10L/18Z

14L/227
16L/00Z
18L/02Z
20L/04z

PRESSURE ALTI TUDE
MONTH OF NOVEMBER

06L/14Z
08L/16Z

10L/18Z

14L/2272
16L/00Z

18L/02Z
20L/04z

DENSI TY ALTI TUDE
MONTH OF NOVEMBER
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06L/14Z

08L/16Z

10L/18Z

14L/227

20L/04z

PRESSURE ALTI TUDE
MONTH OF DECEMBER

\

i
|

i

AN

06L/14Z

08L/16Z

10L/18Z

1217202 |
14L/2272 CURVE
16L/00Z
18L/02Z
20L/04z

DENSI TY ALTI TUDE
MONTH OF DECEMBER
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500

i
|

450

400

i

3504

300+

A

250+

)\

2004

150+

A\

100+

50

—
—

0
06L/14Z

\

08L/16Z

—
10L/18Z

1217202

14L/2272 CURVE
16L/00Z2
18L/02Z
20L/04z
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DEFI NI TI ONS
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ACOUSTICS. The total effect of sound.

ABSCLUTE MAX. Highest recorded val ue for an area.

ABSOLUTE M N. Lowest recorded value for an area.

ANNUAL MEAN. Yearly average of historical data.

ANNUAL MAX. Highest recorded value for the year.

ANOVALI ES. The deviation of (usually) tenperature or
precipitation in a given region over a specified period fromthe
normal val ue for the same region.

AVERACE. The nean of historical data.

AVG SPEED. Mean speed recorded in knots (1.15 statute m |l es per
hour) .

BATHYMETRY. The study of water depths.
Bl OFOULI NG. I nfestations.

BREAKWATER. A barrier that protects a harbor or shore fromthe
full inpact of waves.

BREAKER. A sea-surface wave, which is too steep to be stable.

BROACH. To veer or cause to veer broadside to the wind and
waves.

CElI LI NG The hei ght above the ground ascribed to the | owest
broken or overcast layer; or the vertical visibility into an
obscuring phenonena.

CLI MATOLOGY. The neteorol ogi cal study of climte.

CIVIL TWLIGHT. The interval of inconplete darkness between
sunrise or sunset and the tinme when the center of the sun's disc
is 6 degrees bel ow the sea-|evel horizon.

BCT - Beginning Gvil Tw light
ECT - Ending Cvil Tw light

DAYLI GHT SAVINGS TIME. Tinme which clocks are set one hour or
nore ahead of standard tinme to provide for nore daylight at the

end of the working day during | ate spring, sunmer, and early
fall.
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EDDY. A small volunme of air (or any fluid) that behaves
differently fromthe larger flowin which it exists.

EXTRA- TROPI CAL CYCLONES. A cyclonic stormthat nost often forns
along a front in mddle and high latitudes. Also called a form
of a mddle |latitude storm a depression, and a | ow.

FETCH. The area in which ocean waves are generated by the w nd.

FOG A visible accunul ation of mnute water droplets, which are
based at the Earth's surface

GALES. In the Beaufort wind scale, a wi nd whose speed is from
28-55 knots and categorized as follows: noderate, 28-33 kt;
fresh gale, 34-40 kt; strong gale, 41-47 kt; and whole gale, 48-
55 kt.

GRADI ENT. The space rate of decrease of a function.

HElI GHT. El evati on.

|FR. Instrument flight rules. A flight conducted by use of

navi gati onal instrunments that permits the flight crew to proceed
wi t hout reference to visual |andmarks or celestial fixes.

| MC. Instrument Meteorol ogical Conditions, ceiling <1000 and/ or
visibility <3 mles.

KNOT. A unit of speed equal to 1 nautical mle per hour (1 knot
equals 1.15 m/hr).

LI% Lunar Illum nation Percentage.
LI TTORAL. A shore or coastal region.

METOC. Meteorol ogi cal and Cceanograpi c.

M XED LAYER (SONI C LAYER). The surface |layer of virtually
i sot hermal water.

MOONRI SE (MR). The instant when the upper edge of the noon
appears on the sea-|evel horizon.

MOONSET (MS). The instant when the upper edge of the noon
di sappears bel ow the sea-I|evel horizon.

NAUTI CAL M LES. 1852 neters, 1.15 statute ml es.
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NAUTI CAL TWG.I GHT. The interval of inconplete darkness between
sunri se or sunset and the tine when the center of the sun's disc
is 12 degrees bel ow the sea-|evel horizon.

BNT - Begi nning Nautical Tw light
ENT - Ending Nautical Tw light

OBSERVATI ONS. An eval uati on of one or nore neteorol ogical
el ements that describe the state of the atnospheric either at the
Earth's surface or aloft.

PERI OD. The tinme interval between passages, at a fixed point.

PRECI PI TATION. Any or all fornms of water particles, whether
liquid or solid, that fall fromthe atnosphere and reach the
gr ound.

RELATI VE HUM DITY. The ratio of the anmount of water vapor
actually in the air conpared to the amount of water vapor the air
can hold at that particular tenperature and pressure.

SALINITY. A neasure of dissolved salts in sea water

SEAS. The condition of the ocean's surface with regard to its
course, flow, swell, or turbul ence.

SEA SURFACE TEMPERATURE. A neasure of transl ational nol ecul ar
ki netic energy at the sea surface.

SEDI MENTS. Material carried in suspension by water; or deposits
of waterborne naterials.

SHOALI NG. A sandy el evation of the bottom of a body of water,
constituting a hazard to navigation.

SUNSET (SS). The instant when the upper edge of the sun
di sappears bel ow the sea-I|evel horizon.

SUNRI SE (SR). The instant when the upper edge of the sun appears
on the sea-level horizon.

SURF. The sea-surface wave activity between the outernost |ine
of breakers and the shores.

SURFACE WND. Direction is given on a 16 point conpass in
relation to TRUE NORTH and speed is given in knots (KT).

SWELL PERIODS. A |ong wave which noves continuously w thout
br eaki ng.
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TEMPERATURE. A neasure of translational nolecul ar kinetic energy
(Degree of hotness or coldness). Listed in degrees Fahrenheit.
To convert to Celsius: C = (f-32)/1.8.

TIDES. The periodic rise and fall of the water resulting from
gravitational interactions between the Sun, Mon, and Earth.

UPVELLI NG The rising of water (usually cold) toward the surface
fromthe deeper regions of a body of water.

VFR.  Visual flight rules. A set of regulations set down by the
U S. Cvil Aeronautics Board to govern the operational control
of aircraft during visual flight.

VISIBILITY. A neasure of the opacity of the atnbsphere and is
expressed in terns of the horizontal distance at which you are
able to see and identify specified objects.

VMC. Visual Meteorological Conditions, ceiling >1000 and
visibility >3 mles.

VWAVES. Any pattern with some roughly identifiable periodicity in
ti me and/ or space.
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