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INTRODUCTION

This forecasters handbook is an unclassified publication setting forth climatological summaries and local forecasting rules employed in forecasting local weather for MCAS Cherry Point and the surrounding local area,

This handbook is a complete revision of the previous edition dated September 1997, which should be destroyed. The text has been rewritten and revised to reflect the latest forecasting techniques and rules plus updated climatological data covering the 51 year period, 1945 - 2001.

P. R. JAMES
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SECTION I
GENERAL DESCRIPTION

A. MARINE CORPS AIR STATION CHERRY POINT
  1. LOCATION: Marine Corps Air Station, Cherry Point is located on the Neuse River in the coastal area of North Carolina.  The Atlantic Ocean is 16 miles to the south and 36 miles to the east, The land surrounding the Air Station is generally heavily wooded, level lowlands, and swamps.  

Station elevation at the field geographical (34.54'N, 76.53'W), is  28 feet above sea level.  The Station number is 13754 with a WMO number of 72309 and station ICAO of KNKT.  Magnetic North is  +9 degrees from true north, with a variation of –1 degree per year.  Figure 1-1 below shows the Air Station and surrounding area.
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FIGURE 1-1

B. OFFICE LOCATION AND EQUIPMENT

  1. OFFICE LOCATION: The Weather Office is located on the first deck of the Airfield Operations Building (Bldg #199 Location A in figure 1-2).

Figure 1-2, page 1-2, gives a layout of the airfield and will be referred to for instrument location.

  2. EQUIPMENT LOCATION: The recorders and/or indicators for all the instruments are located in the observers’ room or adjacent to building #199.

    a.  AUTOMATED SURFACE OBSERVING SYSTEM (ASOS): Cherry Point has two complete ASOS systems.  The Data Collection Package (DCP) for the official reporting point for the Air Station (KNKT) is located halfway between runways 01 and 05, approximately 200 yards south of their intersection (location B, fig,1-2), The second DCP (KNIS) is located about 700 ft to the south of Runway 32 approach end (location C, fig, 1-2), The Data Processing Units (DPC's) and Operator Interface Devices (OID's) are located in the weather office.  
[image: image4.png]



FIGURE 1-2

    b.  MIDDS (Meteorological Integrated Data Display System):  MIDDS is integrated software and computer system comprised of one server and three workstations.  The MIDDS has the capability to display wide range of METOC information through one system.  It is the primary source of weather information.

    c.  Weather Surveillance Radar (WSR-88D): The WSR-88D RDA unit is located in Newport, NC approximately 7 miles to the south of the air station.  It combines Doppler radar with a mainframe computer that will enable the forecaster to better interrogate weather phenomenon occurring within a two hundred-mile radius of this station.  Further, the WSR-88D has dial-up capabilities available for selected CONUS radar sites.
    d.  Pilot to Forecaster Service (METRO): Cherry Point is equipped with receive and transmit capability on frequency 343.5 MHz. Call sign is Cherry Point Metro.



    e. Weather Vision: The weather vision is a computer based Power Point presentation of current conditions and relevant information for flight planning and safety.  This information is piped through the base cable network to the squadron ready rooms, ATC and flight clearance.
    f.  Lighting Position and Tracking System (LPATS): Detects and displays cloud to ground lightning.  Measures differences in the electrical field between the ground and atmosphere utilizing the electric field mill, EFM, located on top of Bldg 199A.  This unit also has the ability to zoom anywhere in the CONUS.
    g.  ML-217 (4 inch Rain Gauge):  The ML-217 is the secondary rain-measuring device and is located near the thermoscreen at the official observation point.

    h.  ML-448 (Precision Aneroid Barometer):  The ML-448 is a wall-mounted aneroid barometer used to determine atmospheric pressure.  It is the secondary pressure sensing system to the ASOS.

C. AIRFIELD DESCRIPTION
    1.  Location: The MCAS Cherry Point airfield is designated Cunningham Field and is located on the northern side of a peninsula formed by the Neuse River (2 1/2 miles north), the Pamlico Sound (19 miles northeast), and the Atlantic Ocean 36 miles to the east and 16 miles to the south.  The airfield runways are bounded by Hancock Creek on the east and by Slocum Creek to the west.  The air station covers more than 17 square miles midway between Morehead City to the southeast and New Bern to the northwest.

Latitude
34 deg. 54 min. N

Longitude
76 deg. 53 min. W

Magnetic correction
+9 degrees

Regional Block Number
72

International Index Number
309

Station Identifier
KNKT

Conversion to GMT
+5, or +4 for DST*

* Daylight Saving time in effect from 0200 on the first

Sunday of April to 0200 on the last Sunday of October.

    2. Airfield Elevation: The airfield elevation (highest point on any runway) is  28 (27.862) feet above mean sea level.

    3. Runways: The airfield runway layout is as follows:


Runway
Length (ft)
Width (ft)


32L
7600
200





23R
7600
200




05R
8040
196




14L
9025
200




14R
8395
200




32R
9025
200




05L
8482
200




23L
8040
196




01
6100
200
FOXTROT TAXIWAY
19
7100
200
DELTA TAXIWAY

*See Appendix __ for diagram.









      4.  Weather minimums:
a.  Visual Flight Rules (VFR): Whenever the ceiling is  1000 feet or higher and visibility is three miles or greater the airfield will be operated under VFR rules.

b.  Instrument Flight Rules (IFR): Whenever the ceiling is less than 1,000 feet and or the visibility is less than three miles the airfield will be operated under IFR rules.

c.  Below Minimums: The airfield will be considered below minimums when the ceiling and or visibility is below the criteria set forth in the current FLIP Enroute Supplement or approach plate. 

 
	Runway
	Precision
	Non-Precision
	Circling

	32L
	100 - ¼
	500 - ¾
	600 - 2

	23R
	300 - 1
	400 - 1 ¼
	600 - 2

	14L
	300 - 1
	400 - 1 ½
	600 - 2

	5R
	300 - 1
	400 - 1 ¼
	600 - 2


D. COMMANDS SUPPORTED
1.
Commander Marine Corps Bases East

2.
Marine Corps Air Station Cherry Point, N.C.

3.
Second Marine Aircraft Wing

4.  Naval Aviation Depot, Cherry Point
5.  Transient Air Crews
6.  Other. Due to the close working relations with MCAS Cherry Point, MCAS Beaufort, and MCAF Quantico, the Marine Weather Facilities on the east coast provide mutual supporting services. These include transmission of observations and forecasts during equipment outages and other assistance as requested by observers, forecasters and administrative personnel.
SECTION II
CLIMATOLOGY
A. GENERAL

The maritime location makes the climate of Marine Corps Air Station Cherry Point rather mild. The daily range in temperature is moderate when compared to a continental type of climate of the same latitude.  Rainfall in this area is usually ample and fairly well distributed throughout the year.  Spring is usually the driest season with summer being the wettest. 

Although North Carolina ranks in the top three for direct hits from hurricanes, and while the local area is in the hurricane belt, Cherry Point rarely receives hurricane force winds.  However, the strongest wind ever recorded at Cherry Point was due to the passage of a hurricane. This phenomenon occurred in September 1955 and was 93 knots from the northeast.

Visibility throughout the area is normally good, early morning shallow ground fog is quite common with a light southerly wind flow.

During the warm months, the prevailing wind direction is south-southwest, due to the sea breeze.  As a rule, summers are quite warm and humid, but excessive heat is rare.  Sea breezes, arriving around noon, tend to alleviate the inland heat. Averages show that afternoon temperatures reach 90 F or higher about 33% of the days in mid-summer.  Prolonged periods of haze can be experienced with stable, stagnant, summer time airmasses.

    Summer rainfall comes principally from thunderstorms, which occur on one out of every three or four days, a tornado has never affected this station but a few funnel clouds have been experienced.  Tornadic activity has been reported within thirty miles of the station as well as waterspouts over the Atlantic Ocean and larger sounds.

    During the cool months of the year the prevailing wind direction is north-northeast.  By mid-winter, numerous outbreaks of polar airmasses reach the middle Atlantic coast, which cause sharp drops in temperatures. This was reflected in January 1985 when a record minimum temperature of –2 F was recorded at the Air Station.  However, the majority of these cold outbreaks are modified by their long trajectories from the source region, the passing over the Appalachian Mountains, and the warming affects of the Atlantic Ocean.

B. MONTHLY CLIMATIC SYNOPSIS
1.  JANUARY - Continental polar airmasses plunge southward from central Canada into the Mississippi Valley then eastward across the eastern seaboard, Thunderstorms are not uncommon in the cold fronts that mark the leading edge of these airmasses, The mean position of the polar front is across southern Georgia then westward along the northern coast of the Gulf of Mexico, Frontal waves are prone to develop along the front over the Gulf coast and then move northeastward over the Carolinas.  Deepening of these waves generally occurs in the vicinity of Cape Hatteras.  This deepening occasionally precedes major East Coast storms and they, in turn, account for any significant accumulation of snow in the Cherry Point area.

2.  FEBRUARY - During the month of February, the Icelandic low maintains its intensity and the Bermuda High remains weak.  Frequent outbreaks of cold air move into the Carolinas.  Cold fronts passing the Cherry Point area tend to stagnate just east of the Outer Banks.   The mean position of the Polar front lies from Newfoundland southwest off the east coast of the United States to Florida then westward through the Gulf of Mexico, Waves form and move rapidly northeastward to the vicinity of Cape Hatteras where they tend to stagnate and deepen before continuing their northeastward journey towards Newfoundland.

3.  MARCH - Cherry Point continues to experience the passage of strong fast moving cold fronts.  Wind speeds averaging 25 to 30 knots are not uncommon in the cold air to the rear of these fronts.  The mean position of the polar front remains south of the Cherry Point area.  Frequent waves develop on the polar front, in the northern Gulf of Mexico, and move northeastward passing near Cape Hatteras.  Precipitation occurs 300 to 500 miles in advance of these waves and light snowfall, in this pattern, is not uncommon.

4.  APRIL - During the month of April, the Bermuda High begins to strengthen.  It's mean center lies to the southwest of the Azores.  Cherry Point experiences frequent cold frontal passages followed by cool high-pressure centers that move southeastward out of Canada and off the Carolina coast.  Frontal waves occasionally form on the cold fronts as they lie over the northern Gulf of Mexico.  The waves then move rapidly northeastward, along the front, and deepen off the North Carolina coast.  The general flying conditions show a marked improvement over those of March and the average temperature shows a ten-degree gain.

5.  MAY - The Bermuda High continues to build northward, as the Icelandic Low weakens.  Fronts tend to be oriented more east-west and often seems to remain stationary just to the north, with warm tropical air flowing over the area for several days, The prevailing wind is south-southwest, however, the strongest gusts are west-northwest and associated with thunderstorms.  Thunderstorm activity is still on the increase, occurring with frontal activity and airmass.  The monthly amount of precipitation begins to increase.  Early morning radiational fog is also on the increase, due to the advection of low-level moisture from the south.

6.  JUNE - During the month of June, the Bermuda High continues to intensify as the Icelandic Low weakens.  The mean position of the Polar Front shifts to a position well to the north of the Cherry Point area.  Upon infrequent occasions, the Polar Front does penetrate the local area and stagnates on an east-west line to the south of Cape Hatteras and is accompanied by a line of thunderstorms or rainshowers.  Thunderstorm activity can be expected to produce heavy, short duration precipitation with strong gusty surface winds.
7.  JULY - The Bermuda High is in the northern most position with the western portion of the ridge covering the eastern seaboard states.  This circulation keeps Cherry Point under a southerly  flow that translates to hot, humid, tropical air.  Cold fronts seldom reach this station because of the blocking ridge, and when they do, are oriented east to west, producing very little weather.  Thunderstorms that occur at this station are mostly airmass type, which are associated with moist, warm, tropical air and are observed quite often offshore at night.  Most rainfall at Cherry Point is associated with thunderstorms or hurricanes that may move through this area.
8.  AUGUST - The Bermuda High has moved slightly south of it's northern most position and continues to keep the local area under the influence of moist tropical air, which in turn causes an increase in airmass type thunderstorms.  August marks the beginning of the maximum period for hurricane development.  Tropical lows generally form in the area north of the Lesser Antilles and move slowly northwestward.  Of the many lows that form, only a few reach hurricane intensity and fewer still affect the mainland of the United States. Frontal passages are few and usually dry with most of the precipitation in the local area being the result of thunderstorms and passing hurricanes.

9.  SEPTEMBER - The Bermuda High continues to influence the local weather as it weakens and starts its southward movement toward its wintertime position. At times the high may occasionally split allowing the Polar Front to pass through the area causing heavy thunderstorms to occur over the Gulf Stream.  Early morning ground fog becomes quite prevalent. The majority of the rainfall is associated with hurricane activity and frontal passage.  Hurricane activity is at the maximum during September, with development taking place anywhere from the Cape Verde Islands, off the coast of Africa, westward to the Gulf of Mexico.
10.  OCTOBER - The Bermuda High and the Icelandic Low are both south of their September position. The Bermuda High continues to weaken as the Icelandic Low deepens.  Occasional cold high pressure systems plunge out of Canada, pushing weak cold fronts across this area and out to sea where they tend to intensify, The northeasterly flow behind the fronts cause fog along the coast, resulting in lower visibilities and ceilings during the morning hours. The majority of the precipitation for the month is due to frontal passage or from the result of tropical disturbances passing through or near this area.

11.  NOVEMBER - November marks the transition period between autumn and winter.  Cold high-pressure areas from Canada plunge farther south into the central U.S., before beginning their eastward track across the eastern seaboard. The mean position of the Polar Front is to the south of Cherry Point. Occasional frontal waves will move from the Gulf of Mexico northeastward along the Polar Front spreading precipitation over the Carolinas.  The first frost for the area usually occurs in November and the end of the month marks the end of the hurricane season.

12.  DECEMBER - The Bermuda High recedes to  its southern most position and becomes quite weak. Cherry Point is generally under the influence of continental polar air during this period.  Occasionally, an outbreak of arctic air plunges out of Canada, passes over the area and causes  brief periods of freezing conditions.  The mean position of the Polar Front lies from coastal South Carolina to the Gulf of Mexico. Occasional frontal waves move along the polar front and head northeastward from the Gulf of Mexico. This results in low ceilings, reduced visibilities with fog and continuous precipitation throughout the coastal Carolinas.

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF JANUARY

TEMPERATURE

Mean Temperature






45F

Mean Daily Maximum






55F

Mean Daily Minimum






36F

Highest Recorded






80F

Lowest Recorded






-2F

Mean Number of Days < 32F




13 Days

Mean Relative Humidity


@0700L 80%
@ 1600L 60%

PRECIPITATION

Number of Days with Precip > .01 in.


11 Days

Mean Monthly Amount






4.1 in.

Greatest Monthly Amount





10.7 in.

Average Number of Days Thunderstorms Occur

 1 Day

FIELD CONDITIONS

Mean Monthly Cloud Cover





OVC

WIND

Most Frequent Direction





NNE

Average Velocity






8KTS

Peak Gust








55KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF FEBRUARY

TEMPERATURE

Mean Temperature






47F

Mean Daily Maximum






57F

Mean Daily Minimum






37F

Highest Recorded






84F

Lowest Recorded






10F

Mean Number of Days < 32F




10 Days

Mean Relative Humidity


@0700L 79%
@ 1600L 57%

PRECIPITATION

Number of Days with Precip > .01 in.


 9 Days

Mean Monthly Amount






3.6 in.

Greatest Monthly Amount





 9.3 in.

Average Number of Days Thunderstorms Occur

 1 Day

FIELD CONDITIONS

Mean Monthly Cloud Cover





OVC

WIND

Most Frequent Direction





 NE

Average Velocity






9KTS

Peak Gust








65KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF MARCH

TEMPERATURE

Mean Temperature






54F

Mean Daily Maximum






64F

Mean Daily Minimum






43F

Highest Recorded






92F

Lowest Recorded






 3F

Mean Number of Days < 32F




 4 Days

Mean Relative Humidity


@0700L 80%
@ 1600L 55%

PRECIPITATION

Number of Days with Precip > .01 in.


10 Days

Mean Monthly Amount






3.4 in.

Greatest Monthly Amount





9.3 in.

Average Number of Days Thunderstorms Occur

 2 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





OVC

WIND

Most Frequent Direction





SSW

Average Velocity






9KTS

Peak Gust








65KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF APRIL   

TEMPERATURE

Mean Temperature






62F

Mean Daily Maximum






73F

Mean Daily Minimum






51F

Highest Recorded






97F

Lowest Recorded






29F

Mean Number of Days > 90F




<.5 Days

Mean Relative Humidity


@0700L 78%
@ 1600L 52%

PRECIPITATION

Number of Days with Precip > .01 in.


 8 Days

Mean Monthly Amount






2.7 in.

Greatest Monthly Amount





9.3 in.

Average Number of Days Thunderstorms Occur

 3 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





SCT

WIND

Most Frequent Direction





SSW

Average Velocity






9KTS

Peak Gust








60KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF MAY

TEMPERATURE

Mean Temperature






70F

Mean Daily Maximum






79F

Mean Daily Minimum






60F

Highest Recorded





     100F

Lowest Recorded






33F

Mean Number of Days > 90F




 2 Days

Mean Relative Humidity


@0700L 80%
@ 1600L 58%

PRECIPITATION

Number of Days with Precip > .01 in.


10 Days

Mean Monthly Amount






4.3 in.

Greatest Monthly Amount





12.2 in.

Average Number of Days Thunderstorms Occur

 6 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





BKN

WIND

Most Frequent Direction





SSW

Average Velocity






8KTS

Peak Gust








40KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF JUNE

TEMPERATURE

Mean Temperature






77F

Mean Daily Maximum






85F

Mean Daily Minimum






68F

Highest Recorded





     100F

Lowest Recorded






44F

Mean Number of Days > 90F




 6 Days

Mean Relative Humidity


@0700L 82%
@ 1600L 63%

PRECIPITATION

Number of Days with Precip > .01 in.


11 Days

Mean Monthly Amount






5.1 in.

Greatest Monthly Amount





11.3 in.

Average Number of Days Thunderstorms Occur

 8 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





BKN

WIND

Most Frequent Direction





SSW

Average Velocity






7KTS

Peak Gust








35KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF JULY

TEMPERATURE

Mean Temperature






80F

Mean Daily Maximum






88F

Mean Daily Minimum






72F

Highest Recorded





     102F

Lowest Recorded






52F

Mean Number of Days > 90F




12 Days

Mean Relative Humidity


@0700L 84%
@ 1600L 66%

PRECIPITATION

Number of Days with Precip > .01 in.


13 Days

Mean Monthly Amount






7.4 in.

Greatest Monthly Amount




     20.7 in.

Average Number of Days Thunderstorms Occur

11 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





BKN

WIND

Most Frequent Direction





SSW

Average Velocity






7KTS

Peak Gust








25KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF AUGUST 

TEMPERATURE

Mean Temperature






80F

Mean Daily Maximum






87F

Mean Daily Minimum






71F

Highest Recorded





     102F

Lowest Recorded






57F

Mean Number of Days > 90F




10 Days

Mean Relative Humidity


@0700L 87%
@ 1600L 67%

PRECIPITATION

Number of Days with Precip > .01 in.


13 Days

Mean Monthly Amount






7.3 in.

Greatest Monthly Amount




     26.3 in.

Average Number of Days Thunderstorms Occur

 9 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





BKN

WIND

Most Frequent Direction





SSW

Average Velocity






6KTS

Peak Gust








25KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF SEPTEMBER

TEMPERATURE

Mean Temperature






75F

Mean Daily Maximum






83F

Mean Daily Minimum






67F

Highest Recorded





     100F

Lowest Recorded






46F

Mean Number of Days > 90F




4 Days

Mean Relative Humidity


@0700L 87%
@ 1600L 65%

PRECIPITATION

Number of Days with Precip > .01 in.


 9 Days

Mean Monthly Amount






5.6 in.

Greatest Monthly Amount




     19.4 in.

Average Number of Days Thunderstorms Occur

 4 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





SCT

WIND

Most Frequent Direction





NNE

Average Velocity






8KTS

Peak Gust








95KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF OCTOBER

TEMPERATURE

Mean Temperature






65F

Mean Daily Maximum






74F

Mean Daily Minimum






56F

Highest Recorded






97F

Lowest Recorded






26F

Mean Number of Days < 32F




<.5 Days

Mean Number of Days > 90F




<.5 Days

Mean Relative Humidity


@0700L 86%
@ 1600L 62%

PRECIPITATION

Number of Days with Precip > .01 in.


 8 Days

Mean Monthly Amount






 3.6 in.

Greatest Monthly Amount





11.0 in.

Average Number of Days Thunderstorms Occur

 1 Day

FIELD CONDITIONS

Mean Monthly Cloud Cover





SCT

WIND

Most Frequent Direction





NNE

Average Velocity






8KTS

Peak Gust








45KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF NOVEMBER

TEMPERATURE

Mean Temperature






56F

Mean Daily Maximum






66F

Mean Daily Minimum






46F

Highest Recorded






89F

Lowest Recorded






18F

Mean Number of Days < 32F




 3 Days

Mean Relative Humidity


@0700L 83%
@ 1600L 60%

PRECIPITATION

Number of Days with Precip > .01 in.


 8 Days

Mean Monthly Amount






3.4 in.

Greatest Monthly Amount




      9.2 in.

Average Number of Days Thunderstorms Occur

 1 Day

FIELD CONDITIONS

Mean Monthly Cloud Cover





CLR

WIND

Most Frequent Direction





NNE

Average Velocity






8KTS

Peak Gust








51KTS

MONTHLY CLIMATIC SUMMARIES

FOR MONTH OF DECEMBER

TEMPERATURE

Mean Temperature






48F

Mean Daily Maximum






58F

Mean Daily Minimum






38F

Highest Recorded






82F

Lowest Recorded






 0F

Mean Number of Days < 32F




11 Days

Mean Relative Humidity


@0700L 81%
@ 1600L 61%

PRECIPITATION

Number of Days with Precip > .01 in.


 9 Days

Mean Monthly Amount






3.7 in.

Greatest Monthly Amount





9.2 in.

Average Number of Days Thunderstorms Occur

 <.5 Days

FIELD CONDITIONS

Mean Monthly Cloud Cover





OVC

WIND

Most Frequent Direction





  N

Average Velocity






8KTS

Peak Gust








55KTS

Climatic Records


EVENT



VALUE



DATE

Maximum Temperature


104F



27 Jun 1952

Minimum Temperature            -2F



21 Jan 1985

Maximum Wind



93 KTS


Sept 1955


Maximum One Day Snowfall

16.0 in.


2 Mar 1980

Maximum Snow Depth


21.0 in.


3 Mar 1980

Earliest Snow Day


T



3 Nov 1954

Latest Snow Day


T



19 Apr 1983

B.
MIGRATORY PRESSURE PATTERNS (that effect MCAS Cherry Point weather)

a. CYCLONES
    The following information has been compiled from several studies conducted over the past years.  Most of the empirical observations and classification of systems presented in this document were published by Bowie and Weightman, in the Monthly Weather Review Supplement No. 1 dated 1914.  R. D. Elliot, of the California Institute of Technology, conducted a comparative study of the classification system. R, D, Elliot, of the California Institute of Technology, conducted a comparative study, Table 2-1 compares the two studies classification system.  In classifying these weather patterns, their source region was the primary factor.
  When the track of a particular system is discussed, keep in mind it is the upper level flow that determines the system's movement and intensity, Normal/mean movements presented in these studies are an average and should not be taken as a certainty.  Not all the systems displayed in Table 2-1 will be discussed, only the ones that normally effect the local area.
Bowie and Weightman
California Institute



of Technology


South Pacific


Al, Cl


Alberta


Bn-b, Bn-c


North Pacific


D


Colorado


El


Northern Rocky Mtn.


EM


West Gulf


Ga


East Gulf


Gb


Texas


Ha,, Hb


South Atlantic Types A  & B


Hatteras Lows

Table 2-l
    There are three major cyclones that affect this station, other then the tropical cyclone. They are: the Texas Low (types Ha and Hb), the Gulf Low, (types Ga and Gb) and the South Atlantic Low (also divided into two types: Type A and Type B).


(1) TEXAS LOWS - The Texas Lows form at a low latitude usually west of New Orleans along the Texas Gulf Coast and central Texas, Generally the Type Ha move rapidly eastward transiting over the Gulf States and then northeasterly over the Mid-Atlantic seaboard.

The above statement holds true except when a blocking situation exits over the Northeastern U.S. If a block is located over the extreme Northeast, the Texas Low (Type Bb) will then begin to move northerly much sooner and remain west of the Appalachian Mountains passing over the Great Lakes Region.

Forecasting the development and movement of the Texas Low requires close scrutiny by the forecaster, Often a stable wave laying along a weak maritime polar front that has become stationary will develop into a cyclone as a minor upper level trough approaches.  It is this upper level trough that causes the stable wave to deepen and accelerates ' its' eastward movement.  This new surge in the westerlies creates upper level divergence and surface pressure falls, east of the low, which is the best indication that a Texas Low is developing, once this low begins to move, it can reach the east coast within 30 hours.  Texas lows always are of concern to maritime interests.

This Ha type is most frequent in the spring and winter and definitely affects the weather in the Mid-Atlantic states, The Texas Low often causes more damage than the Gulf types because of its' rapid movement,

Strong winds, large temperature changes and wide spread snow ahead of the lows are typical of the Texas low, Normally the snow associated with these systems stays west of Cherry Point and we receive higher than normal rain falls and near gale force winds.

[image: image5.png][ SURFACE PRESSURE FNMOC (Millibars) Analysis Valid 30MOY1398 00002

138 130W  125W 1200 115w 110W  10SW  100W 95w G0W  BSW  BOW  TEW  TOW  6SW  BOW

e &
son san
A WEST TEXAS LOW TYPE Hal
son son
5 HOURS|
o i
“on aon
son san
son son
250 250
200 2on
I I

1357 130W 125W 120w 115w 110W 1050 100W 95w GO  B5W  BOW 76w  TOW  B5W  GOW





 INCLUDEPICTURE "C:\\WINDOWS\\Profiles\\mullinaxcd\\Desktop\\My Documents\\Cyclones\\EstTxLowHbPic4.GIF" \* MERGEFORMATINET [image: image6.png][ SURFACE PRESSURE FNMOC (Millibars) Analysis Valid 30MOY1398 00002

138y 130W  125W 1200 115w 110W  10SW  100W 95w G0W  BSW  BOW  TEW  TOW  6SW  BOW

55N E 55N
. °
son son
isn e
aon aon
asn 35n
a0 aon
280 250
08 0
1N 1M

1357 130W 125W 120w 115w 110W 105W 100W 95w GOV  B5W 60w 76w  TOW  B5W  GOW






West Texas Low (Type Ha)      
 
 East Texas Low (Type Hb)

FIGURE 2-l
Characteristics of the West Texas Low (Type "Ha”):
- A weak upper level ridge is located over west central U.S.

· A polar high centered over Hudson Bay ridges southward into the Great Lakes and Ohio Valley region, with a separate center over the Great Lakes.

·  Surface lows move erratically around the perimeter of the stationary high extending southward from Hudson Bay.
Characteristics of the East Texas Low (Type "Hb"):

- A strong blocking high will dominate Northeastern U.S.
and Canada, ridging southward along the East coast.

- The effects of the East Texas Low  on the local 
area is consistent with other cold frontal passages.


- The low pressure center will stay west of the



Appalachian Mountains.

(2) EAST AND WEST GULF CYCLONES or Types Ga and Gb (CIT)
There are two types of Gulf Cyclones recognized.  The east and west types.   The types are similar to the Texas type except that they originate further east.  Storms of this type usually move rapidly northeast along the Atlantic Coast and develop into severe storms over the Middle Atlantic and New England States, especially when an Alberta type high is moving eastward along the northern border of the United States. 

These storms develop very rapidly into what are known as "Northeasters" along the Atlantic Seaboard and constitute severe hazards to shipping along the coast.
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     West Gulf Low (Type Ga)      


   EAST GULF (TYPE Gb)

     FIGURE 2-2   




 FIGURE 2-3

(a)
WEST GULF LOW (type Ga) Fig 2-2 
 Typically begins as a wave in the western Gulf of Mexico or east Texas.   Later on it develops into a cyclone as it moves eastward along the front. This low is triggered by a jet stream that flows across the southern United States.  The storm generally moves to the northeast and passes to the west of the Appalachian Mountains.  Frequently, the low will slip across the southern portion of the mountains.  When this happens, the associated weather is much like the East Gulf type.

(b)
EAST GULF LOW (type Gb ) Fig 2-3
 This type of cyclone typically develops in the northeastern part of the Gulf of Mexico.  Forming on a stationary front which lies over the northern part of the Gulf of Mexico, this type can develop into one of the most severe winter storms encountered in this area.  It usually results in out breaks of extremely cold air.  As this low slowly develops in the Gulf, it drifts eastward across the northern neck of the Florida Peninsula, then northward with great acceleration, rapidly deepening as it goes.  These cyclones usually move from the Florida Gulf Coast, arriving in this area within 24 to 36 hours. The track of these lows is always east of the Appalachian Mountains.  These lows have produced some of the worst snow storms to occur at this base when they approach from the west-southwest and pass out to sea just south of the local area.
Extensive cloud, precipitation shields and gusty winds  will accompany these lows.  Gradual clearing and cold temperatures can be expected after passage.  In the winter months, extremely cold temperatures often follow passage of these lows.
As depicted in Fig 2-3, occasionally a secondary storm of the South Atlantic type develops in conjunction with the northeastern movement of the parent storm west of the Appalachians.  This secondary coastal storm often becomes the major cyclone while the primary cyclone fills west of the mountains.  The coastal storm is often associated with the maximum amount of low level warm air advection while the primary storm west of the Appalachians is associated with the maximum amount of divergence aloft. This results in the two storms moving northeast together; the secondary coastal low remaining weak until its warm advection comes in phase with the divergence aloft in the primary flow, then intensifying very rapidly.  The CIT type classification refers to the parent low with the secondary coastal development as the ideal East Gulf (Gb type), which is most frequently observed in the winter. This type accounts for most of the snowstorms occurring south of Washington, D, C. These storms typically create  snow and bad weather in the local area, and sometimes, after moving northeast of Norfolk, develops into “Northeasters’” across the New England states.
 
(3) SOUTH ATLANTIC TYPE (HATTERAS LOW) Fig  2-4 (Type A)
With the exception of tropical lows that first appear in the south Atlantic, practically all storms that form in this area are of the South Atlantic Low type  are collectively called Hatteras lows and usually form in one of the following ways:

(a)
When the Bermuda High is stationary and well developed or intensifying, an approaching low pressure trough and associated cold front from the west will be blocked by the Bermuda High giving rise to ideal conditions for the formation of a Hatteras low,  provided the 700 MB chart contours are parallel to the cold front.

(b)
The Bermuda High is well developed and extends over the Gulf and southeastern states and a quasi-stationary front is oriented from seaward across Hatteras becoming a warm front and extending westward to a low center, sometimes a secondary low will develop on the warm front in the Hatteras area.  It is necessary to have mP or cP/ mP air in the region ahead of the warm front with a narrow wedge of high pressure east of the Appalachians.  This type of formation usually occurs between 15 October and 15 April when the conditions are most prevalent.

(c)
The Hatteras Low also forms on a weak stationary front associated with the warm moist air from the Bermuda High that occasionally lies off the South Carolina coast.  An old thumb-rule states that if the storm moves inside Hatteras it will also move inside Nantucket. The flow aloft should be carefully studied before accepting this rule.

The following information is based on a manuscript by James E. Miller, of the New York University, entitled "Cyclogenesis in the Atlantic Coastal Region of the United States” in which the characteristics of cyclones originating in the Atlantic Coastal region of the United States are discussed and classified into two types as determined from a study of 208 cyclones over a ten-year period that occurred in the area.  The methods of detecting these cyclones in the early stages are described and illustrated in the Manuscript which was published in the "Journal of Meteorology" Vol., 3, No, 2 of June, 1946.
The forecasting of cyclonic development along the Atlantic coastal region of the United States is always a difficult problem. As the development of the storm is sometimes so rapid that it may change a situation in which the forecaster would be inclined to anticipate fairly good weather into one where a severe cyclonic storm develops within the forecast period.

The forecasting of cycloqenesis is complex and cannot be done satisfactorily by empirical methods alone.  The causes of cyclogenesis and the physical processes involved should be thoroughly understood by the forecaster.  As failure in the forecasting of cyclone formation and development is credited, in a large number of cases, to the fact that the forecaster has no sure knowledge of the subject.  There are two distinctive types of cyclones that can be recognized in the Atlantic coastal region of the United States.  The distinguishing features of the two types are noted by their difference in pressure field patterns and motion and also in the frontal picture of the surface weather map at the time the new cyclone originates. The characteristics of the two types are usually quite apparent but sometimes there is a difference in detail from one cyclone to another.  It has been found in this study that when the surface weather chart does not exhibit the characteristics of one of the two types a new cyclone formation in the area is unlikely,
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FIGURE 2-4
 (d)
TYPE A 
 This type appears as a wave along the cold front and is not peculiar to the Atlantic coastal region or even to the East Coast.  It is a common occurrence in regions where cold outbreaks occur frequently, but it is often observed along the coast during the colder part of the year.  This type occurs in the Atlantic coastal region  when the surface weather map has the following characteristics:

1. A cold anticyclone covers most of the United States east of the Rocky Mountains.

2. Cold, continental air mass is flowing off the continent.

3. A current of warm, maritime air from a southerly or southeasterly direction is in the western Atlantic, associated with a more or less well developed warm anticyclone and opposed to the offshore flow of cold air.
4. A retardation of a portion of the cold front in such a way that it is distorted into a wave form.

5. A spreading of middle clouds and precipitation over the retarded portion of the cold wedge.

Type A cyclones generally originate over the ocean and move northeasterly so that in many cases they do not have much effect on the weather at the coastal stations.
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(e)
TYPE B 
This type originates near the coastline to the southwest and along the warm front, or what appears to be a warm front, of the older storm. This type is not as common to any other part of the world as it is to the eastern coast of North America.  It is necessary to study closely all station observations in order to identify this type in many cases, as it is not easily recognized at times. Sometimes it is hard to distinguish between the primary cyclone and the secondary, which forms near it.  The characteristics of Type B are as follows:

1 An occluding or occluded primary cyclone in the Great Lakes region, which is nearly stationary or moving northeastward.

2 A shallow wedge of cold continental air associated with a pressure wedge, lying between the Appalachian Mountains and the Gulf Stream.  The wedge line oriented southwestward from a cold anticyclone centered in eastern Canada or over the Grand Banks and crossing the 45th parallel near 68 degrees west.  The shallow, cold air mass is sluggish and tends to remain along the coast during cyclogenesis.

3 A frontal discontinuity must be maintained, so it is necessary for warm maritime air from the south to be flowing north over the cold sluggish wedge.
4 A spreading of precipitation and stable type clouds is noted over the cold wedge, partially separated from the cloud and precipitation area of the primary cyclone.

5 An area of falling pressure separate from the isallobaric minimum preceding the primary cyclone but associated with the front of the cold wedge in the region where the air mass contrast and convergence is greatest.  The cyclone develops in this area.

Type B affects the coastal weather more than Type A since it develops nearer to the  coastline and usually moves in a northeasterly direction.  In rare cases the features of a Type B cyclone may appear soon after a cold outbreak, with the primary cyclone being west or southwest of its usual position over the Great Lakes and still in the early stages of development.  This new cyclone which forms along the coast, under the above circumstances, may be classified as an intermediate type, either A or B.  It is sometimes possible to anticipate the development of a cyclone two or three days in advance on the basis of these characteristics although there is no assurance cyclogenesis will take place.  When the East Coast weather is not characteristic of  either type or a trend toward one type or the other is noted, the forecaster can estimate the length of time required for the cyclogenic system to set in.  In view of the type of system he can locate the approximate region where cyclogenesis can occur.

Monthly Frequency

1.  Type A is most frequent in November, dropping to a minimum in January, and rising to a secondary maximum in March.

2.  Type B rises to a maximum frequency in January I drops to a minimum in February, and then rises to a secondary maximum in March.

Geographic Frequency

1.  Type A 
In tracking a cyclone and studying the distribution of elements about it, the point of minimum pressure is taken as its center.  The mean point of origin of type A is slightly east of the temperature axis of the Gulf Stream near 32 degrees North latitude.   There is some indication that the land area east of the Appalachians and the water area north of the axis of the Gulf Stream, where it swings eastward, are also favored areas of cyclogenesis. 

2.  Type B 
Type B shows two concentrations, the primary one near Cape Hatteras and the other south of Cape Cod.

Location of Primary Cyclone at Time of Type B Cyclogenesis:
The most distinguishing feature between Type A and

Type B cyclone is the presence of an older cyclone in the eastern half of the United States. The secondary cyclones originate almost exclusively in the southeastern quadrant of the primary cyclone.

Identifiable Signs of Cyclogenesis:
Since new cyclones develop rapidly along the coastal region, often reaching maturity in less than 24 hours, it is desired that the inception of the cyclone be detected at the earliest possible moment. 

One of the earliest signs of cyclogenesis is the appearance of middle clouds and precipitation over the coastal regions.  These clouds are typical warm front type in the form of altostratus and altocumulus which gradually thicken, and finally nimbostratus.  These middle clouds are hidden by stratocumulus if there is any amount of turbulence in the lower levels.

The coastal region will have experienced a cold frontal passage within the past day or two before type A cyclogenesis occurs, and the warm front cloud sequence is a significant indication of the type A cyclone development. 

The type B is not readily identified by the cloud sequence because you would be expecting the same cloud sequence to appear ahead of the approaching primary cyclone.  The forecaster must examine the synoptic pattern of middle clouds very carefully, looking for a partial separation between the middle clouds of the primary and the developing secondary in the coastal region.   The separation of the cloud systems  is not noticeable when the secondary develops close to the primary cyclone.  Sometimes there are two distinct precipitation areas when the type B is developing.  Sometimes these two precipitation areas are not observed, but the spread of precipitation is so great or rapid over the coastal region that it could not be due to the movement of the primary cyclone.

The isallobaric pattern should be carefully noted for any relation to the movement and development of pressure systems.  A point or line of maximum pressure fall is an. indisputable sign that a new system is forming if it is.not associated with the moving pressure center or trough of the primary cyclone.  A situation of this kind does not mean a new system will form, but only that one has been forming.

The process of cyclogenesis can proceed for several hours without any formation of air pressure minimum; this depends on both the isallobaric and pressure gradient.  In regards to the type B cyclone, if the primary cyclone continues to deepen or to move toward the area of normal secondary cyclogenesis, there is less probability that the secondary pressure fall will reverse the pressure gradient and form a separate center of low pressure.

b.  ANTICLYCLONES - MCAS Cherry Point's weather is predominately influenced by the Bermuda High, especially from mid-spring to late autumn, hence the warm moist summers experienced throughout the area.

Transitory high-pressure areas are most frequent during the winter months.  These systems are associated with extreme cold outbreaks when the air originates over continental arctic or Polar Regions, and mild weather when associated with modified Pacific air (Maritime Polar).  Outbreaks of Arctic air in winter, in which the airmass is fairly shallow, frequently will not cross the Appalachian Range in the western part of the state.  This feature tends to have stations much farther to the south reporting minimum temperatures substantially colder than those recorded at Cherry Point.

Familiarity with the high-pressure systems discussed in the following text and how they influence/interact with the preceding discussed cyclones, will enable you to produce a more discriminating forecast.
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  PACIFIC COASTAL HIGH Type I


  PACIFIC COASTAL HIGH Type II



FIGURE 2-6

  

 FIGURE 2-7

(1)-Pacific Coastal High Type I (FIG 2-6): This anticyclone center is generally located about 30 degrees North and approximately 300 miles off the west coast, with the east ridge extending over the Rocky Mountains and into the Texas Panhandle.  During the summer months, when the upper flow is fairly smooth from west to east and it is superimposed over the northern section of the ridge, weak bubbles of high pressure will break away from the major ridge and move eastward across the southern states (fig2-1).

This type of high itself seldom affects this station, By the time it reaches this area, it has become significantly modified. Occasionally, it may push the tail end of a weak frontal system, extending from a low in the Hudson Bay area, across the Carolinas. If the high center is situated slightly north, and over the Great Western Plateau of the U.S. the frontal system will reach this area orientated more east-west, and will generally lie just north of this station for several days.


    (2) Pacific coastal High Type II (FIG 2-7): This elongated high will be centered about 30 degrees North and some 300 miles off the west coast with another center over Nevada and Utah area with a ridge extending down across the southern states. This high usually stagnates for several days at a time across the southern states. The high usually reaches this area with very little weather change, except for a weak line of discontinuity between it and the Bermuda High Ridge that usually covers the southern states. It may cause a weak front to be more apparent in this area during late fall and early winter. The high may be considered as an aid, in as much as it blocks low-pressure systems coming from the north.
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Pacific Coastal High Type III

FIGURE 2-8

(3) Pacific Coastal High Type III (FIG 2-8): During the winter months, this high pressure cell is centered over the northern Rockies and moves southeast across the middle of the U.S., so long as there is no interference with the cP air flowing from the Alberta area.  This high will block any low-pressure systems moving south across Canada, keeping them well to the North.  Any low-pressure system moving across southern California or the Gulf of Mexico will be kept to the South and steered over this area.  This high is generally colder than any other Pacific High because it moves across the snow covered Rockies with some cold air feeding down from British Columbia.  This high is more common during late fall and early spring.
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   Alberta High Type la



   Alberta High Type IIa


FIGURE 2-9




FIGURE 2-10

(4) Alberta High Type Ia (fig. 2-9): This high occurs most frequently in the autumn and spring, it will make it's appearance-on the surface chart well to the north of Alberta and over the northeast corner of Alaska.  This type will push southeastward, bringing cP air into the Lake Superior area.  Occasionally, it will continue it's southeastward movement blocking the Pacific coastal Highs before turning eastward.  This movement causes the first cold polar outbreak of the season into the deep south and is associated with the last polar outbreak in the early spring. It is with this type that waves will develop along the east coast bringing considerable precipitation.

(5) Alberta High Type IIa (fig. 2-10): This type will appear on the surface chart over northern British Columbia and northwest Alberta as a very persistent high of at least 1040-MB.   Its path is southeast, but more eastward than Type Ia, and it generally moves across the southern tip of Lake Michigan. This is strictly a winter high, often penetrating the south, pushing a wide sweeping cold front from Quebec across the eastern states, with outbreaks spreading completely over the United States.
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Alberta High Type IlI a



Alberta High Type IVa

(6) Alberta High Type IIIA (fig. 2-ll): This type usually shows up as a crescent shaped surface high over Alaska, with one ridge extending southeastward and another merging southward from the Aleutian Chain, while a large low will persist off the British Columbia coast.  Cyclones will offshoot from this low and move eastward. Behind each major low that is moving eastward, polar outbreak from the high's eastward ridge will plunge southeastward.  When the Bermuda High is well developed near the east coast, above normal precipitation will occur along the quasi-stationary front in the Mississippi and Ohio Valley, which is often pushed into the area.  This type occurs more frequently in January.

(7) Alberta High Type IVa (fig. 2-12): This type is a very intense surface high of about 1040 MB or more. There is very little difference between Type IVa and Type IIa  apart from Type IVa is centered further to the east, over North Alberta, with the outbreaks of cold air moving more southward and then curving eastward. Type IVa will tend to block all lows entering the U.S. along the Washington and Oregon coast. Another way in which Type IVa may differ from type IIa is that it may occur as early as November, or as late as May, Type IVa may also be hard to distinguish from Type I; it must be remembered that Type IVa is blocking West coast Lows, and Type Ia is blocking a high over the Rockies with much weaker pressure than Type Iva. This system is generally more pronounced in mid winter spreading cold air over more of the U.S, than any other type.  In this way it is much like the Siberian high which covers most of Asia in the winter.
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Hudson Bay High Type Ib


     Hudson Bay High Type IIb



FIGURE 2-13



FIGURE 2-14

(8)
Hudson Bay High Type Ib (fig. 2-13): This type of high is generally centered over the southern Hudson Bay in the  winter.  It seldom reaches Cherry Point but has occasionally done so.  It generally pushes out over the Chesapeake Bay area, steering the Gulf Low, which is moving along the Eastern Seaboard.  If it should push into this area, Gulf lows will move offshore, just to the south of Cherry Point.

(9)   Hudson Bay High Type IIb (fig. 2-14): During the late winter and spring, a persistent surface high, centered over the Hudson bay, will extend southward with a separate center over the Great Lakes. This high will remain almost stationary for days, and may gradually spread into this area, keeping the Texas type Low moving eastward across the southern states. It must be remembered that this high plays a major roll in the direction of movement of the Texas Low.

SECTION III

FORECASTING

A. GENERAL INFORMATION
Most general rules of forecasting along the eastern coasts of continents apply to this station and surrounding area.  The following information, techniques and/or rules are applicable and work quite well at this station.

The upper air forecasting rules of Oliver and Oliver generally hold true in this area, especially those concerning East Coast cyclogenesis.  There are several local effects observed in this area. The Appalachian Range to the west of Cherry Point produces a definite lag in cold fronts and also results in occasional wave formation in the Atlantic.  Extreme maximum and minimum temperatures normally occur under a low level northwesterly  flow, as this is a strictly overland flow. Conversely, a northeasterly flow produces higher minimum and lower maximum temperatures, as this is a constant over-water (Maritime) flow.  The existence of a northeasterly flow also tends to produce stratus ceilings if it extends to the second standard level or higher.
Rawinsonde soundings for Greensboro (GSO, WMO# 72317) and Newport (MHX, WMO# 72305) are THE most representative and can be used for assistance in determinine temperatures and thunderstorm occurrence. However, rawinsondes are sometimes available from personnel assigned to MCALF Bogue Field or Marine Wing Support Squadron 274,

B.  LOCAL FORECASTING RULES

1.  SEA BREEZE
Due to  the close proximity to the Atlantic Ocean, (36 miles, E, 16 miles S), MCAS Cherry Point frequently experiences afternoon sea breeze affects. This feature is predominant during the warmer months of the year (Apr -September), however it is not impossible to have the sea breeze occur during "cooler" months as this is a thermally induced phenomena.

As a result of the normal circulation around the Bermuda High, MCAS Cherry Point has a prevailing south-southwesterly flow during the summer. This keeps this station under maritime flow well into the fall.  The normal sea breeze direction is from the south, as this is the shortest distance to the ocean, however the winds may vary from SE-SW (155-250). Normal speeds range from 8 to 10 kts with occasional gusts to 16 kts. The sea breeze is normally fairly shallow with the effects usually occurring below 30001 AGL. Depending on the strength of the thermal gradient, the resulting sea breeze "front" extends 20-50 miles inland from approximately New Bern (EWN) to east of Kinston (ISO).

The temperature has a tendency to reach a maximum prior to the start of the sea breeze then fall slightly with the onset.  A secondary maximum will typically occur in the late afternoon (1600-1700 LST).  The sea breeze normally occurs when temperatures are from 80-86 F, with a mean  seawater temperature of 78 F, and almost always occurs with temperatures greater than 87 F.   The thermal gradient for the sea breeze to occur in cooler months is greater than what is needed during the warmer months.  As previously mentioned, the sea breeze is maritime, therefore it is considered as a  low-level moisture source. When the Bermuda High reaches its' most intense stage, this low level moisture results in little more than a cumulus field just inland from the coast (easily discernible on satellite imagery).  The sea breeze can act as a trigger mechanism for explosive convective outbreaks when there is already the pre-existence of ample low level moisture, a weak surface trough, mid-level trough, and an old frontal boundary, or an out-flow boundary from previous existing thunderstorms (not necessarily intense).  This convective activity also occurs (although on a much smaller scale) overhead of MCAS Cherry Point, due to the additional lift provided by the "dome" effect.  The “dome” effect is created due to the large amount of pavement aboard MCAS Cherry Point.  The drop in temperature  associated to thunderstorms and rainshowers tends to dissipate the sea breeze and the resulting winds return to a more southwesterly direction or become light and variable.

2. THUNDERSTORMS
Thunderstorms in the area are predominantly airmass type and are most frequent in summer months, and account for the majority of the precipitation during this time period.  Airmass storms usually form around 1300 LST and begin "maturing" between 1500-1600 LST. They frequently form to the northeast to southwest oriented squall lines, which form along the-base of the Appalachian Mountains, tend to move into the area when a westerly flow of 25-30 knots exists between the surface and 15,000 feet. These storms usually reach the Cherry Point area around early evening.

Although tornadic activity is rare in this area, severe thunderstorms with hail, wind gusts to 70-80 kts, and funnel clouds (as well as waterspouts) have been observed.  Occasionally, secondary lines of thunderstorms may form after the initial line has passed.  More often than not these secondary lines are not severe; however, due to nocturnal cooling or interaction with outflow boundaries from previously existing storms, the secondary line may become severe.

Another  well-documented thunderstorm producing phenomena is the Sea Breeze Front.  This has been studied and many technical reports written about it and needs no further discussion.

3.   SNOWFALL
There are two basic synoptic patterns observed during the winter that can result in snowfall.


The first occurs when a deep trough aloft lies offshore, bringing northwesterly (unmodified Arctic Air) flow over the local area.  Formation of a Hatteras Low will result in over-running and copious amounts of residual snow can occur, especially if the low becomes cutoff.  This pattern is usually the only one that produces significant accumulation at the station.

The second pattern usually occurs after cold frontal passage, when the temperatures immediately behind the front are near freezing and the atmosphere is unstable. With this situation, scattered snowshowers can occur.

Current forecasting techniques concerning 850-mb temperatures and surface-500-mb thickness patterns work well at this station for freezing or frozen verses unfrozen precipitation.  Generally for snow to occur here at Cherry Point we look for both the 540 thickness isopleth and the –O C isotherm to be south of the station.

4.  PIEDMONT (INDUCED) TROUGH
This trough typically develops 12-24 hours after passage of a fast moving cold front.  It is usually  dry by the time it reaches Cherry Point, however this feature can be responsible for the formation of rainshowers or snowshowers.  Normally, there must be at least 35 knots of gradient level wind over the Appalachian Mountains for development ( use second standard level of current winds aloft chart). General cloud cover associated with the trough is scattered to broken altocumulus at 8,000-10,000 feet,

5.  TEMPERATURE FORECAST
      a.  Maximum Temperature - Normal maximum temperature forecasting rules work well here.
      b.  Minimum Temperature – The following system for computing minimum temperature is only effective when the gradient wind is between west and north. Using 80% of the gradient wind, evaluate upstream airmasses to determine what type will be over thestation in the following 24hours. When this area is located, average dewpoints within  100 miles (Utilize 1200 GMT data).  This is value “A”.  Obtain the 0700 LST temperature for Cherry Point.  This is value “B”. Add “A and “B”. Then divide by 2. This is the “raw” minimum temperature assuming clear skies and calm winds.  Add 4 F for cloudy skies and 4 F for winds over 5 knots.

    Another effective method for evaluating the minimum and maximum temperature is with the use of the Skew-T Log P diagram. Depending upon the prevailing flow one of three stations should be used (NW, GSO; N-E.  HAT; SE-SW, CHS). The methods are as follows: for minimum temperature, use 850mb dew-point, and if clear to scattered conditions are expected bring the parcel dry adiabatically to the surface and read the temperature. If broken to overcast conditions are expected use the moist adiabat.  The method for maximum temperature is the same except the 850mb temperature is used vice the dew point.  This method works best with the OOOOZ sounding and a homogeneous airmass affecting the station.

6. STRATUS AND FOG
b. FOG
        1.  Radiational fog – is the most common type of fog encountered at this station occurring most frequently in the fall and spring.  Radiational fog predominately occurs when the station is under a continental polar air mass and the maximum amount of diurnal temperature variation occurs.  This type of fog last only until the low level inversion is broken. Radiation fog occurs most often when daytime cloud cover is maximized and nighttime cloudiness is at a minimum.  Extensive daytime cloudiness with rain and near calm winds and cloudless nights almost always bring radiation fog.  Radiation fog predominantly appears in the form of shallow ground fog and usually dissipates by mid-morning, Formation of fog usually occurs around 2200 LST, reaching its maximum density near sunrise.  The prevailing wind direction when this  phenomenon occurs is south-southwesterly. Normally, even a light wind of 3-5 knots will dissipate the fog.
        2.  Pre-warm frontal fog – This type of fog often occurs with stable waves moving through the local area.  Under a northeasterly flow, stratus rather than ground fog usually occurs, but fog is also possible.

b. FOG FORECASTING
    Fog forecasting at Cherry Point follows the most common rules of forecasting. Advection fog occurs most when a  high-pressure system is located north of the station.  If the surface wind speed is sufficiently strong enough (normally greater than 6 to 8 knots) low level mixing will occur and cause a stratus deck to form.  Advection fog most often occurs when there is the greatest difference between the water temperature and land surface temperature. When the warm air from off the ocean is cooled to below it’s dew point, fog is formed.  This stratus deck will linger until the wind changes direction or increases in speed. Periods of IFR and below minimums can last from a few hours to days. Advection fog often accompanies warm fronts moving in from the south, but this should be expected.  Advection fog and stratus is not normally considered when no front is in the area. Special attention needs to be paid to the difference between the water temperature and land temperature when this station is under a weak low-level northeasterly flow.  When wind speeds greater than those mentioned above there is the possibility of  stratocumulus clouds forming at the mixing condensation level.

C.  SUBJECTIVE FORECASTING RULES.  

    1.  The minimum temperature forecasted for night will usually be about the same as the dew point associated with the maximum temperature during the day, if there are no fronts expected to pass within the next 12 to 18 hours. Note: this rule is very reliable during the summer months.

    2.  The minimum temperature on the second night following a cold frontal passage will generally be lower than the minimum temperature on the first night. This rule usually works most of the time from late October through the first part of March at this station.

    3.  When this station comes under a light NNE or NE gradient (surface and low levels) with winds of S to 10 knots, fog and/or stratus can be forecast during the night and early morning. This rule is very reliable from fall through late spring, especially after cold frontal passage.

    4.  Summertime thunderstorms generally develop about 1300 and begin to break up between 1800 and 1900 LST.

    5.  During the summer months, use the morning SKEW-T for Greensboro, NC, Newport, NC, and Charleston SC, when forecasting air mass thunderstorms. Plot the stability index using the Showalter method. If the values are +3 to +2, convective showers should be forecast, with some widely scattered thunderstorms likely in the area. If the values are +1 to -2, increasing thunderstorms should be forecast. If the values are -3 to -5, severe thunderstorms should be forecast5 with chances of tornadoes increasing. If the values are -6 and below, the forecaster should remain alert to the fact that tornado conditions are a distinct possibility.

    6.  During early spring through late fall the Appalachian squall line often develops. It is generally a northeast to southwest squall line forming along the base of the mountains. It will move into this area during the afternoon, bringing thunderstorms, when the surface-15, 000 foot winds are westerly 25 to 30 knots. Another rule is that if Nashville, TN winds at 10,000 feet are westerly at 35 knots or greater, the squall line should coastal NC.

    7.  Snow vs. Rain:  When forecasting snow, look for the temperature on the 850 MB level to be between –2 C and –4 C, the 1,000 – 500 MB thickness to be between 5365 and 5425 and the 1,000-700 MB thickness to be between 2805 and 2865 over the station. If all parameters are met, forecast snow.

D.  OBJECTIVE FORECASTING.  

    1.  Fog.  

      a.  Is there a low level inversion present or forecast?

      b.  Has fog been dominating the southeastern states the previous day?

      c.  Is the humidity throughout the surrounding area running high?

      d.  Are the winds below 850 MB less than 15 knots?

      e.  Is the 850 MB temperature greater than 7 F?

      f.  Is the surface dew point above 35 F?

      g.  Is the dominating air mass stagnating over the area?

  If the answers to these questions are yes, the forecaster should make a study of the surface synoptic and upper air charts for the type of fog most likely to occur and the time of occurrence.

    2.  Advection Fog.  

      a.  Is there a dominating air mass stagnating over this area?

      b.  Has fog been reported within the air mass on previous nights?

      c.  Are the surface and low-level winds expected to prevail from over the water?

      d.  Are the surface and low level winds below 10 knots?

      e.  Is the humidity during the day running above 80%?

      f.  Is the humidity forecast to be 95% or greater during the night?

  If yes is the answer to all questions, then advection fog is very likely to occur during the night as colder air is being advected over the warmer (Gulf Stream) water then over the colder land surface.

    3.  Radiation Fog.  

      a.  Are surface and low level winds below 5 knots and expected to remain so?

      b.  Are clear skies expected to prevail throughout the night?

      c.  Has fog been reported upstream in the air mass and is expected to dominate at night?

      d.  Is there a low level inversion, and sufficient moisture expected at night?

      e.  Is the air mass a new one over this area?

      f.  If the answers are yes, then radiation fog is likely to form during the night.

    5.  Forecasting Wet-Bulb Globe Temperature Index (WBGTI).  When forecasting the WBGTI, use Fig 3-1. Enter the graph on the left hand side with the forecasted maximum temperature and on the right hand side with the forecasted humidity. Where they intersect use the value of "A, B, C, D5 or E" and refer to the ledger in the bottom left hand corner for the humidity factor.

    6.  Forecasting Wind Chill Factor.  To forecast the chill factor use the wind chill factor chart, diagram 18. Enter the graph with the forecasted wind speed in the left hand column, then read right across to the forecasted temperature (Fig 3-2).  The last chart (Fig 3-3) is the new revised NWS wind chill chart current as of Sept 2001.
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Fig 3-1
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Fig 3-2
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Fig 3-3

SECTION IV

SPECIALIZED FORECASTS

1.  Introduction
Due to the numerous and diverse units stationed aboard MCAS Cherry Point, the forecaster can expect to be called on to furnish an assortment of special forecasts. The ones listed below are those you can expect to be asked for on a routine basis.

2.  Blast Forecast:
Properly termed ‘Sound Focusing Forecast’ this forecast is used to forecast the effect that over pressure will have on the surrounding area.  At the present time this office furnishes Sound Focusing forecast for two areas. They are the BT-9 and Explosive Ordnance Disposal (EOD) Range.
3.  EOD Blast Forecast: 
Station Explosive Ordnance Disposal  is required to periodically dispose of unused ordnance.  The EOD detonation range is located approximately 1500 feet north of the approach end of Runway 23.

· The primary areas of concern are the MACS-6 area (located approximately 1300 feet northwest of the range) and the Officer Housing area (located approximately 2300 feet north of the range). Figure 4-1 depicts these areas.

 A maximum of 5 lbs will be authorized whenever an inversion is present or forecasted below 2,000 ft at time of detonation.

When required to dispose of unused ordnance EOD will call for a blast forecast. The azimuths and points of interest from the EOD Range are 304° at <600m and 337° at <1200m.
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Fig 4-1

-The below table lists the TNT equivalent of explosive poundage that can be detonated when surface winds are forecasted from specific directions.

Wind Direction
Authorized
Wind Direction
Authorized


TNT Equivalent

TNT Equivalent

360 – 029 0
50 lbs
200 – 2290
5 lbs

030 – 059 0
30 lbs
230 – 2590
15 lbs

060 – 089 0
15 lbs
260 – 2890
30 lbs

090 – 119 0
5 lbs
290 – 3190
50 lbs

120 – 199 0
0 lbs
320 – 3590
75 lbs

    4.  BT-9 Blast Forecast - Figure 4-2 depicts the BT-9 target area. The shaded areas are the points of interest. Using the guidelines as laid down in the forecaster reference, the forecaster will determine whether or not sound focusing will occur in the areas of concern and set a limit on the TNT equivalent that should be used. (Keep in mind that this is a forecast and the data used to determine the Blast Forecast is based on the conditions expected to exist at the time of detonation).
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Fig 4-2

 - When using the appendixes in the reference book, there are two determinations that are critical.  They are the wind component and the speed of sound.
Wind component- This is derived by finding the angle between the azimuth of interest and the wind direction for each significant level then multiplying the cosine of this angle by the wind speed at each particular level. Wind components of 0 to 90 are positive values, while components of 90 to 180 are negative values.

Speed of Sound- If the speed of sound increases with height, some, if not most of the sound (over pressure) will be refracted back to the ground.  The amount of refraction that occurs depends of the increase in the speed of sound with height. The amount of increase in the speed of sound determines the amount of refraction that will take place.
Interpretation- If the speed of sound at the surface is exceeded by the speed of sound at any point in the layer from surface to 850 mbs, sound wave refraction should be expected. This, sound focus, will occur down the mean wind from the blast source.  If it is determined the mean wind vector falls within 15 degrees of the azimuths of concern, then the forecaster has to determine the amount of focus that will occur and recommend limits on the size of detonation that should be allowed. The below chart is the criteria that will be followed in determining the size (bomb poundage) that should be detonated under the forecasted conditions.

Azimuths of Concern:  (1) Hobucken  - 290

                      (2) Ocracoke  - 110

                      (3) Lowland   - 310

CATEGORY
CRITERIA
TNT EOUIV,

GO
Speed of sound decreases with height
200 lbs

NIL
Speed of sound increases with height but
150 lbs


does not exceed the speed at the surface
or less


by more than 1 knots to 850mbs.

SLIGHT
Speed of sound increases with height but
100 lbs


does not exceed the speed at the surface
or less


by more than 2 knots to 850mbs.

MODERATE
Speed of sound increases with height but      70 lbs.                                                      


does not exceed the speed at the surface

or less


by more than 3 knots to 850mbs,

STRONG
Speed of sound increases with height but

40 lbs.


does not exceed the speed at the surface

or less


by more than 4 knots to 850mbs,

EXTREME
Speed of sound increases with height ex-

NO GO

ceeding the speed at the surface by 5         Check

knots or more,

NOTE: IF A REQUEST IS RECEIVED FOR A TNT EQUIVALENT GREATER THAN

200 POUNDS THEN CONTACT MR. WOODS AT THE TARGETS DEPARTMENT.


5
.  CHEMICAL DEFENSE- Tenant units periodically request upper wind data to compute NBC messages, When called upon to furnish this data a local PIBAL or MINI-SONDE should be used if time permits.

6.   AFTOX- Air Force Toxic Forecast program is used to forecast toxic corridors in the event that the Space Shuttle lands here.  This forecast must be furnished to the Operations Officer or his representative one half hour before the launch of the space shuttle. Normally the Duty Forecaster will compute and brief this product.

SECTION V

ENVIRONMENTAL EFFECTS

A.  Introduction – Significant effects of natural  phenomena, which may affect aircraft, facilities, operations, and training and personnel, will be discussed in this chapter.

      1.  OBSTRUCTION TO VISIBILITY - Over the past couple of decades there has been an increase in pollutants in the atmosphere. This has resulted in a slight lowering of visibilities in the local vicinity.   As a forecaster, you can expect the visibility to be lower by one to two miles as a result of these pollutants.

This is especially true about 24 to 36 hours after a cold frontal passage and the winds have become predominately north-northwest from the surface upward through the 500mb level. This is a result of the increase in industrialization to the north.  Also a decrease in visibility in the lower levels will be seen with a wind flow off the ocean as a result of added salt particles being blown inland.  This is more noticeable when a strong inversion is present below 5,000 ft.

   Ground Fog is a common occurrence here at Cherry Point and is expected due to the proximity to adjacent swamplands.

      2.  THUNDERSTORMS - Thunderstorms are a normal summer and springtime phenomena here in the Southeastern US, Severe thunderstorms, tornadoes and waterspouts do occur, but not as frequently as in the Midwest, Severe weather is normally associated with some other synoptic phenomena (jet max, squall line, etc).

SECTION VI 
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