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CHAPTER Il - METEOROLOG CAL AND OCEANOGRAPHI C ( METQC)
PRODUCTS AND SERVI CES

A, METEOROLOG CAL FORECAST PRODUCTS

All of the products listed bel ow use standard METOC synbols to
depict inportant features. A key to the synmbols is |ocated in Appendi x
A.  The synbol s used on oceanographi c products have not been provided,
since each chart contains a |l egend. An exanple of each product |isted
bel ow can be found in Appendix B. All charts are avail able through the
NAVPACMETOCCEN West / JTWC Guam websites (SIPRNET | P address:
206. 36. 192. 40) (NI PRNET | P address: http://ww. nprmocw. navy. m | -OR-
http://198.97.95.26) and upon request on the Guam Fl eet Facsimle
Broadcast (GFAX). Charts can also be faxed directly to the user upon
request .

1. WESTPAC and | O Prognosis and Sig Wave Seri es.
A series of locally produced surface prognoses for the western
Pacific Ocean. Forecasters fuse output from several nunerical nodels
such as NOGAPS, NORAPS, NCEP, ECMAF and JMA with satellite imagery
and input fromJTWC to create this series. These charts depict
pressure centers, frontal boundaries, surface wi nds and tropica
cycl ones.
The products in this series are |listed bel ow

- WESTPAC 36- HOUR Weat her Prognosi s

- WESTPAC 36- HOUR Si g Wave Hei ght Prognosis
- WESTPAC 84- HOUR Weat her Prognosi s

- WVESTPAC 120- HOUR Weat her Prognosi s

-10 36- HOUR Weat her Prognosi s

-10 36- HOUR Si g Wave Hei ght Prognosis
- FULL ACCOUNTI NG 48- HOUR Weat her Prognosi s

Tropi cal cyclone positions for the 36 and 48 hour products are
derived fromcurrent JTWC warnings. Tropical cyclone positions for
the 84 and 120-hour products are based on current numerical node
runs and cli mat ol ogy.

2. WESTPAC 36/84/120- Hour Prognosis. Are forecasted outl ooks of
surface weather conditions for the western Pacific Ocean based on
synopti c observations, satellite imgery and nunerical nodel products
such as NOGAPS, NORAPS, NCEP, ECMAF and JMA. This product depicts
pressure centers, frontal boundaries, high w nds and seas areas, and
tropi cal cycl ones.

3. WESTPAC 36-Hour Significant Wave Hei ght Prognosis. A
signi ficant wave height and direction forecast for the western
Paci fic Ocean based on the WESTPAC 36- Hour \Wat her Depiction with sea
hei ghts indicated at the 3, 6, 9, 12, 18 and 24 foot contour |evels.
The hei ght and position of the maxi mum seas is indicated inside the
hi ghest cont our.




4. 10 36-Hour Wat her Prognosis. A locally produced surface
prognosis for the Indian Ccean region. Qutput from several numerica
nmodel s such as NOGAPS, NORAPS, NCEP and ECMAF are fused together with
satellite imagery by forecasters to create this product. This
product depicts pressure centers, frontal boundaries, high w nds and
seas areas, and tropical cyclones.

5. 10 36-Hour Significant Wave Hei ght Prognosis. A significant
wave height and direction forecast for the Indian Ccean (10, Arabian
@ulf and Red Sea with sea heights indicated at the 3, 6, 9, 12, 18
and 24 foot contour levels. The height and position of the maximum
seas are indicated inside the highest contour.

6. FULL ACCOUNTI NG 48- Hour Prognosis. A |locally produced
surface prognosis for the Southeast Asia region. Qutput from severa
nuneri cal nodels such as NOGAPS, NCEP, NORAPS and ECMAF are fused
together with satellite inagery by forecasters to create this
product. This product depicts pressure centers, frontal boundaries,
cl oud masses with 5/8 coverage or greater, high wind and seas areas,
and tropical cyclones.

B. ENROUTE WEATHER FORECAST (V\EAX)

1. Ceneral. The purpose of the WEAX is to provide ships at sea
with detailed and tinmely METOC forecasts in accordance with
NAVIVETOCCOM NST 3140. 1(K). This service is available to ships
conducting operations in a fixed area (MODLOC) as well as those units
intransit fromone point to another. WEAX may be utilized in
conjunction with Optinum Track Ship Routing (OTSR). WEAX forecasts
are issued daily for units operating under nornmal weather conditions.

Units operating in heavy weather conditions will be issued WEAX twi ce
daily or as conditions warrant. As the ship passes fromone ACR to
anot her, the forecast responsibility, will be coordi nated and passed

to the appropriate COWAVMETOCCOM activity. WEAX and OISR services
are to be utilized by U S. Naval units operating in or transiting
WESTPAC as specified in COMIH RDFLT/ COVSEVENTHFLT OPORD 201. When
subrarines are operating under a MOVORD from CTF 74, a WEAX wil | be
provided for the unit inport. WEAX support will comence during the
forecast period the unit enters port, continue for the duration of the
port visit, and end during the forecast period in which the unit gets
underway. WEAX are generally dissem nated via AUTODIN. For units not
capabl e of receiving nessage traffic via AUTODIN, WEAX can be

di ssem nated via ot her avail abl e neans.

2. \WEAX Fornmat. The standardized format of a WEAX (See
NAVIVETOCCOM NST 3140. 1(K)) consists of three parts: Synoptic
situation, 24-hour forecast and 48-hour outlook. Aviation paraneters
are included on aviation WEAX' s (AVWK) for ships with enbarked helo
detachnments. A 3-day extended forecast is available for special




operations. An exanple of METCC term nol ogy can be found in Appendi x
A and an exanpl e of comon contractions use by the METOC comunity
can be found in Appendix C

a. Meteorological Situation. A brief description of the
positi ons and expected novenent of synoptic features (except bel ow 20
N where wind flow and intensity are used) which influence the weather
al ong the ship’ s track.

b. 24-Hour Forecast. A forecast of environmental conditions
al ong the ship’s track for the 24-hour period conmencing 12 hours
after the tine of the neteorol ogical situation

C. 48-Hour Qutlook. General forecast conditions and
expected changes within the environnent for the 24 hours i mediately
subsequent to the 24-hour forecast period.

** A VWEAX s level of classification will normally match the highest

classification |level of any message received (for exanple: MWNREP
MOVORD, or observations) .

3. Request Procedures. Requests for WEAX services can be nade
by including the flagword “WEAX’ in the novenent report (MOWREP), in
accordance with NWP 10-1-10 to: NAVPACMETOCCEN WEST GUJ//30//.
Forei gn vessel s not using the MOVREP system may provide plain
| anguage track intentions.

4. CGRAPHI CAL WEAX Prognosis. A 36-hour Prognosis chart
valid for the md point of a 24-hour forecast period and a current
satellite picture. This product may be used to suppl enment the
regul ar text WEAX. G aphical WEAX may be provided via e-mail,
websites or AUTODIN. An exanple of a graphical WEAX can be found in
Appendi x A.

C. OPTI MUM TRACK SHI P ROUTI NG ( OTSR)

1. Ceneral. OISR is an advisory service provided by
NAVPACMETOCCEN West/JTWC Guam for the western Pacific Ocean and
I ndi an Ccean | AW Cl NCPACFLT OPORD 201. OISR provi des recomended
ship routes and subsequent revisions (diverts), as appropriate.
Reconmendati ons are designed to mnimze tine enroute (and thus cost)
and to mnimze the risk of damage resulting from environnenta
phenonena. OISR recomendations take into consideration individua
shi p handling and cargo characteristics, using specific operational
requi renents (constraints) provided by the requester. Al l shi ps,
i ncl udi ng those under OISR advisory, are required to submt synoptic
weat her observations via nessage comunication circuits in accordance

w t h NAVVMETOCCOM NST 3140.1(K) to the followi ng CAD : OCEANO WEST.




2. Applicability. Since OISR does not include tailored
forecasts, ships are encouraged to use OTSR and WEAX services
simul taneously. OISR is nost beneficial for voyages of 1500 mles or
greater in unrestricted waters where storns and tropical cyclones are
of great concern. Units may request OISR for transits of |ess than
1500 mles in areas such as the East China Sea and Sout h China Sea
where navigational limtations constrain route selection/revision.
Route surveillance is provided as an advisory service to nonitor a
unit’s track. Recommendations for an early departure, a delay in
departure or an evasion are based on predicted weat her condition and
ship’ s operational limts.

3. OISR Request Procedures. Initial OISR route requests are
required to be submtted | AW NAVMETOCCOM NST 3140. 1(K) at |east 72
hours prior to the estimated tine of departure (ETD). |If requesting
surveillance only and no initial route recomendation is desired,
ships are not required to submt an OISR route request. The flagword
“OTSR’ nust be included in their MOVREP. The follow ng information
shoul d be provided in an OTSR Route Request:

a. Nane(s) and type(s) of ships(s).

b. Poi nt of departure, ETD and classification of
movement. Advise by message if ETD changes by nore than 12 hours.

c. Destination and preferred ETA. Include any qualifying
remar ks deened appropriate such as, “Entry governed by diplomatic
cl earance.”

d. Intended cruising speed and/or maxi num accept abl e
SOA. Include cruising speed on any |leg which differs significantly
fromthe SOA

e. Draft. Include draft fore and aft if an unusua
trimcondition exists.

f. Voyage and |oading information. Commuanding Oficers and

Masters must state highest operational |limts for head, beam
foll owing seas, and wind velocities.

g. Indicate significant operations to be conducted enroute;
the ship’s max acceptable specific mssion limts (i.e. towi ng, dive
ops, etc...); and the highest operational limts. |If forecast
conditions exceed limts along the ship’s track, the forecasting
center will generally recommend divert or evasion

h. Any unusual conmuni cations channel (Navy or
comercial) to be used to transmt OISR nessages to the routed unit.

*** An exanpl e of an OISR request nessage can be found on page 8.

4. OISR Route Recommendation. A route recommendation will be
sent to the unit approximtely 36 hours prior to ETD. A route
recommendation will be sent by AUTODI N nessage or a conmuni cati on
path prescribed by the unit in the OISR request. |If the route

recommendati on has not been received 18 hours prior to ETD, a foll ow
up request should be sent to NAVPACMETOCCEN West/JTWC Guam by
| MVEDI ATE precedence nessage.



5. OISR Route Surveillance and Divert. During the transit of a
shi p under OISR surveill ance, NAVPACMETOCCEN West/JTWC Guam wi | |
closely nmonitor wind and sea conditions along the ship's intended
track. Unless there is a need to recommend a change in the route,
NAVPACMETOCCEN West/JTWC Guam wi | | not send any additional OTSR
messages to the unit concerned. |If conditions are forecast to exceed
the unit’s highest operational or mssion limts, OTSR will contact
the unit by the nost expedi ent means and recomend a divert to the
unit’s track. An AUTCODI N nessage will follow providing a record of
the reconmmended divert. The first line of the divert nessage wll
contain the phrase: “Request acknow edge recei pt and advi se
intentions.” This statement will not be added if a unit is under
EMCON or M NIM ZE conditions. |f an acknow edgnent is not received
fromthe unit in a reasonable amobunt of tine (normally 6 hours after
the date tinme group of the nessage), the unit should be contacted via
voi ce conmuni cations (tel ephone/radio patch) to ensure receipt of the
message. |f dangerous conditions appear inmmnent, independent action
shoul d be taken by the unit wi thout waiting for OISR reconmendati ons.
Such action is particularly advisable near the point of departure or
destination when OISR alternatives are not available. It is
essential that NAVPACMETOCCEN West/JTWC Guam be pronptly advi sed of
any significant deviations fromthe intended track, so proper
surveill ance can be nmai ntai ned.

6. Daily OISR Route Surveillance Report. The daily OISR Route
Surveil | ance Report, (the 0800 |ocal weather observation), should be
transmtted to OCEANO WEST by | MVEDI ATE precedence if, winds are
greater then 34 kts or sea conditions are 12 ft or greater as
speci fied in NAVVMETOCCOM NST 3140. 1(K) by all ships receiving OTSR
services. |If conditions are less then the aforenentioned criteria
the report can be transmitted PRIORITY. This report is essential for
conti nuous surveillance and eval uation of the recommended route.
Additionally, it aids in determining the need for route revisions for
t he ship concerned and others units transiting/operating in the area.
The daily report should include at a mninmumthe follow ng
i nformati on:

a. DTG of observation (GM).

b. Position - latitude and | ongitude in degrees and
m nut es.

c. Course, speed and RPM being ordered at the tinme of
observati on.

d. Wnd direction in degrees (true) and speed (knots).

e. Seas (wnd driven waves), direction (degrees true),
period (seconds) and height (feet).

f. Swell direction (degrees true), period (seconds)and hei ght
(feet).

g. Baroneter reading corrected to sea level in mllibars or
i nches of nmercury. Reading in mllibars is preferred.

h. Seawater tenperature (degrees Celsius) at the tinme of observation
or departure.



i. Changes in draft, structural danage, changes in course or
speed, etc...

*** An exanpl e of an OISR Route Surveillance Report can be found on
page 8.



SAMPLE OTSR REQUEST

P 151710Z JAN 90

FM USNS UNDERWAY

TO OCEANO WEST

BT

UNCLAS // N03148//

MSG DY GENADM N USNS UNDERWAY/ /

SUBJ/ OTSR ROUTE REQUEST//

REF/ A/ DOC/ NAVMETOCCOM NST 3140. 1//

RWKS/ 1. USNS UNDERWAY TAO050

2. SEATTLE WA/ ETD 190100Z JAN 90

3. GUAM PREFERRED ETA 022300Z FEB 90

4. MAX SOA 13.5 KTS

5. DRAFT: FORE 29.5 FT/AFT 30 FT

6. DECK LOAD 40 TONS; M SSION LIMTS: HEAD 12 FT, BEAM 12 FT,
FOLLON NG 16 FT, WND 30 KTS. HI GHEST LIMTS: HEAD 16 FT, BEAM 16
FT, FOLLOWNG 20 FT, WND 35 KTS.

7. NONE.//

BT

SAMPLE DAI LY OTSR ROUTE SURVEI LLANCE REPORT

O 262340Z JAN 90

FM USNS UNDERWAY

TO OCEANO WEST

BT

UNCLAS // N03148//

MSG DY GENADM N USNS UNDERWAY/ /

SUBJ/ OTSR REPORT/ /

RVKS/ WKYZ

1. 262300Z 1947N 16336E CUS/ SP/ RPM 237/ 18. 5/ 084 W ND 250/ 15G22 SEAS
250/ 04/ 05 SWELL 230/ 12/08 SLP 1013 SEATEMP 21
REMARKS: REVI SED ETA 021000Z.//

BT



D. ADVI SOCRI ES AND WARNI NGS

1. High Wnd and Seas Warni ngs

a. General. NAVPACMETOCCEN West/JTWC Guam i ssues war ni ngs
for areas of high wind and/or seas not associated with tropical
cycl ones. NAVPACMETOCCEN West Guam AOR boundary is from 017E near
the tip of South Africa to 60S, eastward to the International Date
Line, then north to 66N, and west to | and. The Nort hwest Pacific
H gh Wnd and Seas Warning (WAPWB0O/31) covers all water areas from
t he eastern boundary of the AOR north of the Equator to the Strait of
Mal acca. The Indian Ccean H gh Wnd and Seas Warni ng (W\ G30/ 31)
covers all water areas west of the Strait of Ml acca to the east
coast of Africa north of the Equator. Warnings for the Arabian Gulf
(west of 60E and north of 23N into the Arabian Gulf ), and the Red Sea
are issued by NAVCENTMETOCFAC Bahrain. Warnings for the Southern
Hem sphere are issued only when directed by CI NCPACFLT or
COVSEVENTHFLT. The foll ow ng warning areas are depi cted:

- GALE: sustained winds of 35 knots or greater but
| ess than 50 knots.

- STORM sustained winds of 50 knots or greater.
- H GH SEAS: seas greater than 12, 18 and 24 feet.

b. Availability. Hgh Wnd and Seas Wrnings are
di ssem nated primarily via AUTOCDIN to Al G 127 for WAPWBO/ 31 and Al G
498 for WN G30/31. H gh Wnd and Seas Warning are al so avail abl e
through the foll owi ng nedi a:

- AWN

- PVHH and | MWV

- NITES or JMCI'S Overlay (SID 198/ PAC MET COCEAN)

- Upon request on GFAX, via the 36-Hour WESTPAC and
| O Weat her Depiction charts

- NAVPACMETOCCEN West/ JTWC Guam Websi t es:

TS/ SCl JW CS:
http: // npnocw. pacom i c. gov - OR-
http://192.14. 160. 10

S| PRNET:
http://206. 36.192. 40/ -OR-
htt p: // www. npnocw. navy. sm | . m |

NI PRNET:
htt p: // www. npnocw. navy. m | - OR-
http://198.97.95. 26



2. Tropical Cyclone WArnings

a. Area of Responsibility. Responsibility for the issuance
of tropical cyclone warnings in the Pacific Command west of 180/ is
assi gned by ClI NCPACFLT to NAVPACMETOCCEN West/JTWC Guam  Tropi cal
cycl one warnings are issued by the Joint Typhoon Warning Center for
areas extending fromwest of 180/ to the east coast of Africa.

b. Tropical Cyclone Formation Alert (TCFA). Describes an
area where highly favorable conditions exist for a circulation to
develop into a tropical depression or significant tropical cyclone.
A TCFA is issued as conditions warrant and is valid for a 24-hour
period. The TCFA nust be either canceled, reissued as a TCFA for an
addi ti onal 24-hours or may be upgraded to a tropical depression or
tropical cyclone at any tine.

c. Tropical Cyclone Classifications. Tropical cyclone is
the general termfor a non-frontal |ow pressure system of synoptic
scal e, devel oping over tropical or sub-tropical waters and having a
definabl e organized circul ation. Tropical cyclones are classified
according to intensity. The different classifications are |isted
bel ow:

(1) TROPI CAL DEPRESSION (TD) - Sustained wi nd speed of
33 kts or |ess.

(2) TROPICAL STORM (TS) - Sustained wi nd speed of 34-
63 kts.

(3) TYPHOON (TY)/HURRI CANE - Sustained wi nd speed of
64- 129 kts, or greater.

(4) SUPER TYPHOON ( STY)/HURRI CANE - Sustained w nd
speed of 130 kts, or greater.

d. Availability. Tropical cyclone warnings for the northern
Paci fic Ocean west of 180/ (including the South China Sea) are issued
every 6 hours and transmitted primarily via AUTODIN to the CAD:
TYPHOON WARNI NG WESTPAC. Tropi cal cyclone warnings for the South
Pacific and I ndian Ocean are normally issued every 12 hours via
AUTODI N to Al G 9229. If U S. CGovernnent assets are threatened,
tropi cal cyclone warnings for the Southern Hem sphere wll be issued
every 6 hours. O her nmethods used for dissem nating tropical cyclone
war ni ngs include the foll ow ng:

- AWN
- GFAX upon request
- PMHH and | MAW
- NITES or JMCI'S Overlay (SID 198/ MET OCEAN PAC)
- NAVPACMETOCCEN West/JTWC Guam Websi t es:
TS/SCl JWCS: http://npnocw. pacomic. gov - OR-
http://192.14. 160. 10
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SI PRNET: http://206.36.192. 40
- OR-
http:// npmocw. navy.sm | . m |

NI PRNET: htt p: // ww. npnocw. navy. m | - OR-
http://198.97.95. 26

3. Local Area Warnings (Guanm). All weather warnings and
advi sories affecting Guam and the surroundi ng islands are issued by
the National Wather Service at Tiyan, Guam NAVPACVETOCCEN
West/JTWC Guamwi || forward all |ocal warnings and advisories via
AUTODIN to U.S. Navy and MSC ships inport Apra Harbor or units
operating in the vicinity of Guam

E. OCEANOGRAPHI C PRODUCTS

1. Energy Savings Message. Ships transiting the East China Sea
and Northwestern Pacific Ocean can operate nore efficiently and
realize significant fuel savings by utilizing the flow of the
Kuroshi o Current on northbound transits and avoiding it on sout hbound
transits. NAVPACMETOCCEN West/JTWC Guam i ssues the Energy Savings
Message twi ce weekly on Tuesdays and Fridays via AUTODI N, SI PRNET,
and NI PRNET. This nessage provides a 3 or 4-day forecast on the
axis, width and speed of the Kuroshio Current.

2. Ccean Fronts & Eddi es Messages. An analysis of ocean fronts
and eddies (OFE) for WESTPAC and the 10 is produced once a week on
Tuesday and is valid at 1200Z. This product depicts the position
(points along the front) of ocean fronts and eddies in OTH T (Overl ay
I1) format and is dissem nated via AUTODIN, and JMC S overlay. The
anal ysis is broken down into the five areas |isted bel ow

- Northern Pacific

- Western Pacific

- East China Sea and Yel |l ow Sea
- Sea of Japan

- I ndi an Ccean

These areas are subject to change based on user requirenents.

F. TACTI CAL METOC SUPPORT

1. ASW Support Products. ASW support packets with genera
weat her briefings are routinely produced for maritine patro
m ssions. Packets normally include acoustic predictions (propagation
| oss, acoustic summary and sensor enploynment recommendati ons),
oceanogr aphi ¢ data ( bathynetry, SST, wave height, |ayer depth, fronts
and eddi es
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data), Integrated Refractive Effects Prediction System (| REPS)
products (i.e. electromagnetic sensor detection ranges) and Forward
Looking Infrared Radar (FLIR) data. M ssion briefs are provided upon
request. An exanple of three regions covered by MODAS anal ysis m xed
| ayer depth and MODAS anal ysis sea surface tenps can be found in
Appendi x B.

2. METOC Support for Littoral Operations. Specialized METCC
support products for operations/exercises in littoral regions are
produced upon request. These products cover a wide variety of METCC
parameters which significantly affect littoral operations. These
i nclude surf forecasts, tidal data, solar/lunar data (SLAP), shall ow
wat er acoustic forecasts and oceanographi c data (bottom conposition,
currents, bathynetry, sound velocity, tenperature, salinity, density,
visibility, anbient noise, shipping, marine life, coastal features
and physical properties of a harbor area). Contact the
NAVPACMETOCCEN West/JTWC Guam Tactical Services Oficer to request
support.

G MOBI LE ENVI RONMENTAL TEAM ( MET) SERVI CES

Mobi | e Environnmental Teans at NAVPACMETOCFAC Yokosuka and
NAVCENTMETOCFAC Bahrai n provi de on-scene METOC services to ships that
are deployed to the western Pacific COcean, |Indian Ocean and Arabi an
Qul f and are w thout permanently enbarked Aerographer’s Mates or
Cceanogr aphers. The teans are designed to provide METOC forecasts
and tactical support products for surface and subsurface sensors
whi |l e enbarked. These services can include weat her forecasts,
acoustic range predictions, |REPS, upper air observations, surf and
tide forecasts. |In addition, shipboard training can be conducted on
the proper techniques for taking, recording and reporting
oceanogr aphi ¢ and surface weat her observations.

A MET normal ly consists of 1 to 3 personnel depending on m ssion
requi renments and can be assigned to a ship or Task G oup Staff.
MET's are assigned on a first cone, first served basis, weighted
against mssion priority and avail able manpower. Fundi ng, equi prment
and supplies will be provided entirely by the NAVMETOCCOM activity.
Requests for MET services can be made via AUTODI N nessage to
NAVPACMETOCFAC YOKOSUKA JA/ [/ MET// or NAVCENTMETOCFAC BAHRAI N/ / MET/ /
with info copies to NAVPACMETOCCEN PEARL HARBOR HI//30// and
NAVPACMETOCCEN WEST GU//30//. Al though MET' s can depl oy on 24-hour’s
notice, ships should provide as much |ead tinme as possible.

MET's require an air-conditioned space to operate various

conmput er systens and the capability to receive the encrypted Fl eet
Mul ti-channel Broadcast.

12



H  CLI MATOLOG CAL | NFORVMATI ON

1. Ceneral. dimtology is the scientific study of
nmet eor ol ogi cal conditions that normally prevail in a particular
region. In addition to the presentation of statistical data,

climat ol ogy enconpasses the analysis of the causes and changes of

| ong-term environmental conditions and the application of statistical
data to solve specific design and operational problens. Alimted
climatol ogical library is maintai ned by NAVPACVMETOCCEN West/JTWC Guam
for the western Pacific Ocean and I ndian Ccean regions. METOCFAC s
and METOCDET s | ocated in these regions also maintain clinmatol ogi ca
dat abases via cd-ronms and studies for their respective AORs. Mst
climtol ogi cal products are sent by mail, facsimle or AUTODI N

2. dimtol ogical Qutl ooks. Qutlooks for individual operating
areas or countries are provided upon request. Cimatol ogica
out | ooks and studies are tailored to the specific requirenents of the
user.

3. Voyage Planning. dinmatological summaries are prepared upon
request for ships enbarking on extended voyages or deployments. Such
summaries are particularly hel pful when transiting isolated ocean
areas and for |ong range planning. Summaries include paranmeters such
as average (or nmean) and normal ranges for cloud cover, visibility,
prevailing w nds, occurrence of gale or stormforce w nds, sea
conditions and tenperatures. Cimatol ogical data for oceanographic
conditions can al so be provided.

4. Astronomi cal and Tide Data. Astronom cal and tidal data
are provided upon request. These charts include, but are not
restricted to, the follow ng paraneters:

Sunri se

Sunset

Lunar illum nation forecast

Hi gh/low tide tinmes

Ti dal hei ghts above/ bel ow t he nean water |evel

PoooTe

I. I N-PORT SERVI CES

1. Fleet Liaison Program The Fleet Liaison Program was
established to achieve closer coordination with operating forces.
NAVPACMETOCCEN West / JTWC Guam NAVPACMETOCFAC Yokosuka, NAVPACMETOC
DET Di ego Garcia, NAVCENTMETOCFAC Bahrain, and NAVPACMETOC DET Sasebo
mai ntai n active Fl eet Liaison Prograns. NAVPACMETOC DET Kadena al so
has a Fl eet Liaison program but provides limted support.
Specifically, the programis designed to do the follow ng:

a. Advise fleet units concerning the availability of METOC
products and services and their application to fleet operations.
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b. Provi de training, advice and assistance in METOC
matters, including technical assistance concerning equipnent.

c. Enphasize the need for and the value of METCC
observations provided by fleet units.

2. METOC Briefings

a. Flight Weather Briefings. Conplete donestic and
international flight weather briefings are avail abl e upon request.
Navy flight weather briefing packets normally include a DD175-1,

Hori zontal Wat her Depiction (HWD), flight |evel winds charts, ditch
headi ngs, altinmeter settings and satellite imgery. Optinmum Aircraft
Routi ng System (OPARS) products are al so avail abl e upon request.

Fl i ght weat her briefings can be obtained by contacting the Forecast
Duty Oficer (FDO) at the follow ng | ocations:

NAVPACMETOC DET AtsSUQi .« ..o ov oo DSN 315- 264- 3208/ 3648
NAVCENTMETOCFAC Bahrain .................... DSN 318-439-4039
NAVPACMETOC DET Diego Garcia ............... DSN 315- 370-3670/ 3590
NAVPACMETOC DET Kadena (OPARS only) ........ DSN 315- 634- 8380
USAF Weat her O fice Kadena ................. DSN 315-634- 3572
NAVPACMETOC DET M sawa (OPARS only) ........ DSN 315-226-3298
USAF Weat her Ofice Guam.................... DSN 315- 366- 3382
USAF Weat her O fice Msawa ................. DSN 315-226- 3065

b. Pre-Sail/Pre-Deployment METOC Briefings. Special weather
briefings for ships | eaving port are available and hi ghly recommended.
These briefings may be conducted either aboard ship or at a
NAVMETOCCOM activity. The briefs cover the general synoptic
situation, a 24-hour forecast, a 72-hour outl ook for conditions al ong
the ship’s intended track, a climtol ogi cal summary and perti nent
tropical cyclone information. These briefings are normally conducted
within two hours of departure tine but can be conducted at a specific
time as requested by the requesting unit.

c. Activity Briefings and Tours. Visits to NAVMETOCCOM
activities are highly encouraged, particularly by ship’'s officers,
quartermasters and ASW personnel. Tours may be arranged by
contacting a NAVMETOCCOM activity by nmessage, letter or telephone. A
m ni mum of 24 hours advance notice is preferred, but not required.

d. Tactical METOC Support Briefings. Tactical METOC support
briefings are avail able to commands enbarki ng on speci al operations
or exercises. Such briefings vary greatly in content and are
tailored to the specific exercise or operation, and custoner
requi renents. Briefings can include forecast weather conditions, sea
conditions, acoustic forecasts, oceanographic data, |IREPS data, FLIR
data and climtol ogical information for advanced pl anni ng.
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3. METOC Training

A wi de range of METOC training services is avail able at
NAVPACVETOCCEN West/JTWC Guam and NAVPACMETOCFAC Yokosuka, and to a
limted degree, at NAVCENTMETOCFAC Bahrai n, NAVPACVETOC DET Di ego
Garci a, NAVPACMETOC DET Atsugi, NAVPACMETOC DET Kadena, NAVPACMETOC
DET M sawa, and NAVPACMETOC DET Sasebo. Training is available on the
foll owi ng topics:

a. Weat her observations
b. Tropical cyclone evasion
c. Bathyt hernograph observations
d. Acoustic products
Training will be scheduled at a nutually agreeable tine and | ocation

with priority given to the requester’s requirenents.
J.  MAPPI NG

The Defense Logistics Agency (DLA) is responsible for providing
maps, charts and rel ated products for the Departnent of Defense
(DOD). DLA maintains a branch office at Naval Air Facility Atsugi,
Japan. DLA Map Support O fice Atsugi staffs a small office at Fleet
Activities Yokosuka twice a week to issue hydrographic and
navi gational charts. DLA Map Support O fice Atsugi is stocked to
suppl y suppl enmental and contingency quantities of hydrographic,

t opogr aphi ¢ and aeronautical maps, charts and rel ated publications.
Products are stocked primarily for the western Pacific Ccean and the
I ndian Ccean. Yokosuka stocks only hydrographi c and navi gati onal
charts. These products are available for over-the-counter
distribution in limted quantities. To reduce the need for energency
high priority requisitions, units should establish internal re-order
procedures based on consunption rates and requisition 30-45 days
prior to projected stock depletion. For additional information on
product availability or ordering procedures, contact the DLA branch
office at Atsugi

DLA Map O fice, Atsugi

PSC 477 BOX 47

FPO AP 96306- 2947

Phone 011-81-0462-51-1520
ext. 264-3209/ 3695

FAX 011-81-0467-70-1829

e-mail: ianmgncds@ot mail . com

If DLA Map Support O fice Atsugi is unable to provide all of the

request ed products, DOD units can obtain themthrough the DLA Map
Support O fice Honolulu, H.
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DLA Map O fice, Hi ckham AFB
900 Hangar Ave

H ckam AFB, H 96853-5246
Phone 808-449-2100

FAX 808-449-5390
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CHAPTER |11 - PRODUCT DI SSEM NATI ON METHODS

A.  GUAM FLEET FACSI M LE BROADCAST ( GFAX)

1. GCeneral. NAVPACMETOCCEN West/JTWC Guam has the capability to
mai ntain two conti nuous unclassified HF facsim | e broadcasts (GFAX)
for the western Pacific and Indian Ccean regions. This service wll
be provi ded upon request. An exanple of both the western Pacific and
I ndi an Ccean broadcast is avail able in Appendi x D. Bot h the content
and quality of each broadcast is nonitored by NAVPACMETOCCEN
West/ JTWC Guam  GFAX is an unencrypted broadcast available to any unit
with HF facsimle reception capabilities. GFAX reception is subject to
propagati on anonal i es experienced by all HF broadcasts. Units
experiencing reception problens should submt a COVSPOT via | MVEDI ATE
precedence AUTCDI N nessage to NAVCOMIELSTA GUAM @QJ, info NAVPACMETOCCEN
VEST QU

2. Products Avail abl e

a. FNMOC Products. Meteorological and oceanographic
products avail able on GFAX are standard, conputer-generated
met eorol ogi cal fields derived fromthe NOGAPS nodel at Fl eet
Nunerical Meteorol ogy and Oceanography Center (FLENUMVETOCCEN) in
Monterey, CA. These charts include anal yses and prognoses out to 120
hours for various |levels of the atnosphere fromthe surface to 300
mb. Significant wave hei ght anal yses and prognoses are al so
i ncl uded.

b. Val ue-added METOC Products. All products fromthe
NAVPACMETOCCEN West / JTWC Guam Weat her Depiction series for western
Pacific and the Indian Ocean are included on both broadcasts. See
Chapter I1-A for a brief description of these products.

c. Satellite Imagery. Satellite imgery of the western
Pacific can be included on the GFAX. The | O GFAX broadcasts
satellite imagery covering the Arabian Gulf, North Arabian Sea, Bay
of Bengal, Indian Ocean and the western Pacific.

d. Tropical Cyclone Warnings. 1In the Western Pacific Ccean
tropi cal cyclone warnings can be updated and transmtted four tines
daily on both broadcasts. The warnings are in graphic format and
contain the current position and 12, 24, 36, 48 and 72-hour forecasts
for position and wi nd speed. In the Indian Ocean, tropical cyclone
war ni ngs are updated twice daily. The warnings are in the same
graphic format as the Western Pacific Ocean but extend out to 48
hours. This is increased to four tinmes daily and extended out to 72
hours if an U S. asset is threatened.
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e. Request for activation of GFAX. Units should formally
request activation of the broadcast via a nessage. There are nore
favorabl e options to the HF broadcast (AUTODI N NODDS, emmil, SALTS
support etc...) and if a unit has the capability to receive our
support by other neans, it would be preferred.

f. GFAX Broadcast Schedul es. The schedul es woul d be
transmtted daily over both broadcasts, when activated by request.
The WESTPAC GFAX Broadcast Schedul e and | O GFAX Broadcast Schedul e
are transmtted from 0000Z to 0015Z and 1200Z to 12157 daily. These
broadcast schedul es are subject to change on short notice. The
br oadcast schedul es for the WESTPAC GFAX and | O GFAX can be found in
Appendi x D.

3. WESTPAC GFAX Broadcast. The WESTPAC GFAX Broadcast nakes METCC
products available to units operating in the Western Pacific. The area
of coverage of the products available on this broadcast extends from 60N
to 10S latitude and from 180/ to 100E | ongitude. Val ue-added products
for this area include the western Pacific 36, 60, 84 and 120- HR Hour
Weat her Depiction and the western Pacific 36-Hour Significant Wave
Hei ght Prog. WESTPAC GFAX Broadcast frequencies are |isted bel ow

TRANSM SSI ON SITE FREQUENCI ES

Barri gada, Guam 10255 LSB/ USB
16029.6 LSB
19860 LSB/ USB

Tot suka, Japan 4965 LSB
12777 USB
22324.5 USB

4. |Indian Ocean GFAX Broadcast. The | O GFAX Broadcast makes METCC
products available to units operating in the Indian Ccean, Arabian Qulf
and Red Sea. The area of coverage of products available on this
broadcast extends from 60N to 20S latitude and from 100E to 20E
| ongi tude. Val ue-added products include the Indian Qcean 36- Hour
Weat her Depiction and the Indian Ccean 36-Hour Significant Wave Hei ght

Prog. 10 GFAX Broadcast frequencies are |listed bel ow
TRANSM SSI ON SI TE FREQUENCI ES
Barri gada, Guam 5260 LSB/ USB
23010 LSB
Diego Garcia, BIOT 7580 USB (24 HRS)

12804 USB (00Z-1227)
20300 USB (12z-002)
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*** Ships copying the 1O GFAX Broadcast shoul d drive the broadcast
receiver with external frequency standard and set the KG 4 del ay
switch for synchronization within four pulses.

5. Contingency Broadcasts. Wien a broadcast is activated,
broadcast schedul es may occasionally be tenporarily interrupted due
to an equi pnment casualty or a comrunication problem Every effort
will be made to bring the broadcast back on line w thout di m nishing
the | evel of support to fleet users. This may be acconplished by
del aying |l ower priority charts until the normal broadcast schedul e
can be resumed or through schedul e substitutions. |In the event that
NAVPACMETOCCEN West/JTWC Guam experiences an extended out age,
NAVPACVETOCCEN Pear| Harbor, H w |l assune broadcast
responsibilities for either the WESTPAC GFAX broadcast, the |10 GFAX
broadcast or both. A conbined Northern Pacific Fleet Facsimle
broadcast (FFAX) will be created to include an abridged schedul e of
products fromthe WESTPAC GFAX broadcast and/or the 1O GFAX
broadcast. Bulletins updating the status of broadcast outages wll
be transmtted on the fleet environmental broadcasts PVHH and | MAW
under the foll ow ng MANOP headers:

AAPA 1 PGFW
AAI O 1 PGFW

B. FLEET ENVI RONMENTAL BROADCASTS

1. Ceneral. NAVPACMETOCCEN West/JTWC Guam nonitors two 75bps
radi ot el etype broadcasts which are carried on Channel 8 on the WESTPAC
M LSAT Broadcast and | O M LSAT Broadcast. These broadcasts contain
weat her forecasts, observations and bulletins normally found on the
Aut omat ed Weat her Network (See Appendi x D). The broadcasts are desi gned
to provide vital environnental data to assist units with enbarked METCC
personnel. Routine data is unclassified and is intended for fleet-
wi de use. Cdassified data such as ship observations and Tomahawk
support data is encrypted and periodically sent over this channel.
Users must have “crypto” gear in order to copy the classified data.
The data on the circuit is nonitored and managed by NAVPACMETOCCEN
West / JTWC Guam  Special data requirenments should be directed to
NAVPACMETCOCCEN West/JTWC Guam

2. PWVHH (VWESTPAC). The fleet environnental broadcast for the
Western Pacific is transmtted via the WESTPAC M LSAT. The area of
coverage for the PMHH broadcast extends from 180/ to 105E.

3. IMW(1OQ. The fleet environmental broadcast for the Indian
Ccean region is transmtted via the 1O MLSAT. The area of coverage
for the | MWV broadcast extends from 17E to 115E.
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4. Contingency Plans. Wen either the PVMHH or | MWW broadcast is
down, a conbi ned broadcast will be put on the other functional
broadcast or on the Eastern Pacific (EPAC) Fleet Environnental
Broadcast (PMOO) for transmission to the fleet. These conbi ned
broadcasts will contain an abridged version of the data received on
t he normal broadcast.

C. AUTQOVATI C DI A TAL NETWORK (AUTCDI N)

1. Ceneral. AUTODIN is the systemthrough which standard Navy
messages, classified SECRET or below, are transmtted and received.
NAVPACMETCOCCEN West/ JTWC GQuam di ssem nates many routine METCC products,
as well as some specialized products in support of exercises and
contingency operations, via AUTODIN. Products routinely di ssem nated
via AUTOD N i ncl ude:

H gh Wnd and Seas Warni ng

- VEEAX

- OISR Rout e Recommrendati ons and Updat es
- Tropical Cycl one Varni ngs

- Ccean, Fronts & Eddi es Message

- Energy Savi ngs Message

2. AUTODIN REQUESTS. Message traffic at NAVPACMETOCCEN West/JTWC
Guamis nonitored 24 hours a day, seven days a week using the GATEGQUARD
system AUTCODI N requests for METOC support shoul d be addressed to
NAVPACMETOCCEN WEST GQJ /30// or any one of the NAVMETOCCOM activities
listed in Chapter V. NAVPACVETOCCEN
WEST GJ/30// is also included on AIG SI X ZERO and AIG FI VE FI VE for
recei pt of MOVREPS/ MOVORDS. Units operating in the western Pacific or
the I ndian Ccean shoul d address all rmeteorol ogi cal and oceanographic
observations to the foll owing CAD. OCEANO WEST. This Coll ective Address
Desi gnator (CAD) includes the follow ng action addees:

- NAVPACMETOCCEN PEARL HARBOR HI//30//

- NAVPACMETOCCEN WEST QU /30//

- FLENUMVETOCCEN DATA MONTEREY CA//30//

- NAVCOCEANO DATA STENNI S SPACE CENTER MS// N321//
- AFGNC OFFUTT AFB NE/ / WFQ' /

Requests for METCC support can al so be addressed to OCEANO WEST.

D. AUTOVATED WEATHER NETWORK ( AWN)

The U.S. Air Force (USAF) is responsible for collecting and
di stributing nmeteorol ogi cal data for the Departnment of Defense via the
AVWN. Access to the AWN requires special hardware and software,
therefore nost AWN termnals are | ocated at NAVMETOCCOM activities. The
AWN carries a wide variety of real-tine neteorol ogi cal data such as
surface weat her observations, upper air observations, term nal aerodrone
forecasts (TAF), tropical cyclone warnings, high wind and seas warni ngs

20



and various bulletins. This data is available via the Fl eet

Envi ronnent al Broadcasts, PMHH and | MW Contact your nearest
NAVPACMVETOCCOM activity (See Chapter V) for a conplete list of bulletins
and data avail abl e.

E. JONT MARI TI ME COMVAND | NFORMATI ON SYSTEM (JMCIS)

1. Ceneral. JMJS integrates Command, Control, Communications,
Conputers and Intelligence (C41) functions into an autonmated, classified
net wor ked system A variety of networks, hardware, software and
conmmuni cation interfaces forns the JMJ S architecture.

2. Joint Operational Tactical SystemlIl (JOTS 11). The
JOTS Il is an automated Command, Control and Communi cations display and
decision-aid system It is designed to neet the tactical situation
assessnment needs of battle group/force commanders, warfare commanders,
ship COs and shore commands. It receives tactical information froma
variety of sources and automatically correlates this data with its
existing tactical contact database, which is used to generate conputer
graphic images for use by tactical decision makers. The TESS(3) Renote
Wrkstation (TRAB) receives gridded fields fromthe nmain TESS( 3)
conputer for manipul ation and display via JMJS overlay. JMJS
conmuni cation capabilities allow for transm ssion and recei pt of OPNOTES
bet ween NAVPACMETOCCEN West/JTWC Guam and simlarly equi pped units. The
NAVPACMETOCCEN West / JTWC GQuam JMCI' S address is "NPMOCW GU. ™

3. Navy Integrated Tactical Environnmental Subsystem (N TES).
NI TES consists of a collection of application prograns and system
services. |Its primary purpose is to collect, manage, display, and
di ssem nate environnental datasets which are useful as tactical decision
aids to tactical commranders and operators. N TES Central Site Product
D splay (NCSPD) allows users to retrieve, display, annotate, and save
METOC data fromeither the TESS(3) systens or directly from
FLENUMVETOCCEN. I REPS is also available on NNTES. | nage vi ewer
software allows the viewing of satellite imagery received fromthe
TESS(3), the SMQ 11, or outside sources via File Transfer Protocol
(FTP).

F. VEEBS| TES

NAVPACMETOCCEN West/JTWC Guam mai ntai ns one cl assified and
one uncl assified website containing a conplete collection of the |atest
METOC products for the western Pacific Ccean, Indian Ccean and Arabi an
@l f. The classified website (SIPRNET) can be accessed at:
http://206.36.192.40 -OR- http://ww. npnocw. navy.sm | .ml, and the
uncl assified website (N PRNET) can be accessed at:
http://ww. nprmocw. navy. ml. -OR http://193.97.95. 26
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G CLASSI FI EDY UNCLASSI FI ED E- MAI L

NAVPACMETCOCCEN West/JTWC Guam can distri bute METCC products via e-
mail. The Command Duty Oficer’s unclassified e-mail address is:
cdo@pnocw. navy. ml. The classified e-mail address is:
cdo@pnocw. navy.sml.ml.
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CHAPTER IV - METEORCLOG CAL AND OCEANOGRAPHI C ( METQC)
EQUI PMENT SERVI CES

A. | NTRODUCTI ON

The accurate neasurenent of neteorol ogi cal and oceanographic
(METCC) paraneters is vital to providing tinmely, accurate METOC
support to fleet units. Such neasurenents require properly
i nstal l ed, operated and naintai ned equi prent. METOC equi pnent
personnel are available to assist w th naintenance probl ens beyond
the capabilities of ship's force personnel. Technical assistance
ranges fromthe calibration of relatively sinple, but precise,
instruments to the troubl eshooting and repair of conplex electronic
devi ces. METCC equi prent services are provided to ashore and afl oat
units by NAVPACMETOCCEN West/JTWC Guam and NAVPACMETOCFAC Yokosuka.
Techni cal assistance is available for the equi pnent |isted bel ow

- Aneroid Baroneter (M-448/ UM Precision Aneroid Baroneter
or the SK-12509 General Purpose Aneroid (Tayl or)
Bar onet er)

- Wnd Measuring Device (UMY 5)

- Portable Wnd Measuring Kit (AN PMQ 3)

- Electric Psychronmeter (M-450/UM

- Mni Rawi nsonde System ( MRS)

- AN SMQ 11

- Tactical Environnmental Support System ( TESS(3))

B. METOC EQUI PMENT SERVI CES PERSONNEL

Techni cal assistance teans are nornally staffed by El ectronics
Techni ci ans (ET), Data Systens Technicians (DS), Radi oman (RVM, and
Aerographer’s Mates (AG specifically trained in the repair of
nmet eor ol ogi cal equi pnent. These personnel are available to visit

ships to ensure all equipnent is operating properly and that adequate

spare parts are available. “Tech assist” personnel are also

avail abl e for training equi pment operators and mai nt enance

techni cians. METOC equi pnent services personnel will ride ships if
necessary, and as avail abl e.

C. REQUEST FOR SERVI CES

Requests for technical assistance nmay be forwarded by AUTCDI N
(adm n nessage or CASREP), letter, e-mail or tel ephone to
NAVPACMETOCCEN West / JTWC Guam and NAVPACMETOCFAC Yokosuka. See
Chapter | and Chapter V for PLA's, addresses and phone nunbers.
Requests shoul d include the follow ng information:

- Nane and | ocation of activity. Include dates of
availability at a specific |ocation.
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- Nonencl ature of equi pnent.

- Description of technica
spare parts/test equi pnent.

difficulty and availability of
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CHAPTER V - OTHER COWNAVMETOCCOM ACTI VI TI ES

A, GENERAL

COWNAVMETOCCOM activities | ocated throughout the Pacific Ccean
and | ndi an Ocean are under the operational and adm nistrative control
of Commanding O ficer, Naval Pacific Meteorol ogy and Oceanography
Center (NAVPACMETOCCEN), Pearl Harbor, Hawaii. Cl NCPACFLT
coordi nates METCC requirenents in the Pacific Ccean and I ndi an Ccean.
Consequent |y, COVBSEVENTHFLT, COWVFI FTHFLT and others in the
operational chain of command execute coordinating responsibilities as
outlined in OPORDS, OPLANS and directives. METOC support in the
western Pacific Ccean and Indian Ccean is al so provided by other
NAVMETOCCOM activities. Each activity and the scope of METOC support
provided is outlined in the succeedi ng paragraphs.

B. NAVPACMETOCFAC YOKOSUKA, JAPAN

1. Ceneral. Naval Pacific Meteorology and Oceanography Facility
( NAVPACMETOCFAC), Yokosuka is located in Building F-3304 on Yokosuka
Naval Base. This facility operates 24 hours a day, seven days a
week. NAVPACVETOCFAC Yokosuka provides a wi de range of METCC
services to staffs and ships operating from or honeported at Fl eet
Activities (FLEACT) Yokosuka.

2. Request For Services. To request METOC services, units nmay
contact NAVPACMETOCFAC Yokosuka via AUTODI N nessage, conmercial or
DSN phone, or DSN facsimle, mail, e-mail, or by visiting the
facility in person. The address and phone nunbers are |isted bel ow

PLA: NAVPACMETOCFAC YOKOSUKA JA// N3//  (Operations)
NAVPACMETOCFAC YOKOSUKA JA// N4/l (Equi pment Servi ces)
NAVPACMETOCFAC YOKOSUKA JA/ [ MET// (MET Servi ces)

Addr ess: Commandi ng O ficer
U.S. Naval Pacific Meteorol ogy and
Cceanography Facility
PSC 473 Box 68
FPO AP 96349-2902

Comm Phone: 011-81-311- 734-5595
Fax: 011-81-311-734-5596
DSN Phone: 315-243- 5595
Fax: 315-243- 5596
STU-111: 315-243- 6232
e-mail: yo-cdo@ noc. navy. m |

NI PRNET Website: http://metoc. npnof. navy. m |
SI PRNET Website: http://206. 36.216. 132
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3. METOC Products and Services

a. Advisories and Warnings. Warnings and advisories are
i ssued in accordance with NAVMETOCCOM NST 3140. 1(K) and cover the
| ocal Yokosuka area. The local area is considered the area within a
25 nmradi us of NAVPACMETOCFAC Yokosuka and/ or COWVFLEACT Sasebo.
Thi s area includes Yokohama, the Tsurum Fuel Depot and the three
fuel depots located in the vicinity of Sasebo ( Akasaki, |orisaki and
Yokose) .

(1) Small Craft Warning. |ssued when sustained w nds of
20 to 33 kts or frequent gusts of 30 kts are occurring or are
forecast in the |ocal area, or when conditions are hazardous to snual
craft operations.

(2) Gale Warning. Issued when sustained wi nds of 34-47
kts or frequent gusts of 40 kts, not associated with a tropica
cyclone, are occurring or are forecast in the |ocal area.

(3) Storm Warning. |Issued when sustained winds of 48-63
kts, not associated with a tropical cyclone, are occurring or are
forecast in the |ocal area.

(4) Thunderstorm Condition TWD. |ssued when conditions

are favorable for the devel opnent of thunderstorns in the |ocal area.

This condition is normally valid for six hours.

(5) Thunderstorm Condition ONE. |ssued when
t hunderstorns are inmmnent or are occurring in the |ocal area.

(6) Tropical Cyclone Advisories. |Issued when Tropica
Cycl one Condition of Readiness (COR) TWO or ONE are in effect at
Fl eet Activities, Yokosuka.

All | ocal area warnings and advisories are transmtted via
| MVEDI ATE precedence nessage to CADs: Al G ONE ONE ONE SI X ZERO and
ALL SHI PS PRESENT YOKOSUKA JA. In-port ships will be notified via
t el ephone through their quarterdecks.

b. Area Forecasts

(1) 72-Hour Daily Forecast. A 72-hour forecast is
distributed to in-port ships daily by 0600L. This forecast covers
t he Yokosuka/ Yokohama area and includes a surface anal ysis and
forecast discussion for the northwest Pacific.

(2) Yokosuka Local Area Forecast (includes the approaches t

0

Tokyo Bay). A 72-hour forecast for the Yokosuka approaches is
transmtted via i medi ate precedence AUTODI N nessage tw ce daily at

0700Z and 1900Z. This forecast covers the Yokosukal/ Yokohama area, as
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well as the waters and coastal areas extending fromthe southern tip
of Mura Peninsula to Yokohama. The nessage is transmtted to
addressees under the follow ng CAD s

Al G ONE ONE ONE FI'VE NI NE and ALL SHI PS PRESENT YOKOSUKA JA.
Visiting ships and ships operating in the Yokosuka area can receive
this forecast by sending a request via AUTODI N nessage to
NAVPACMETOCFAC YOKOSUKA JA//N3//. The request shoul d include

i nclusive dates of desired service.

(3) Yokosuka OPAREA Forecast. A 72-hour forecast which is
transmitted daily at 1900Z. The OPAREA includes the
R-116 Training Area plus Sagam WAan and is bounded by 35. 1N, 141.5E
33.0N, 141.5E; 33.0N, 138.5E; and 35.1N, 138.5E. It is dissem nated
by AUTODI N nessage to | ocal commands and all ships transiting the
OPAREA during the next 72 hours.

(4) Recorded Local Area Forecast. A recorded local area
forecast is available by tel ephone (DSN 243-5155). This forecast is
updat ed every six hours at 0000L, 0500L, 1200L and 1700L. This
forecast notifies the user of all |ocal warnings and advisories in
effect.

(5) Aviation Forecasts. Term nal Aerodronme Forecasts
(TAF' s) are issued every 6 hours and hourly surface weat her
observations are recorded in support of helicopter operations.

c. Mbile Environnmental Team (MET). MET Yokosuka provi des on-
scene METCOC services to ships deployed in the western Pacific, |ndian
Ccean and Arabian Gulf. The advantages of an on scene MET are
imense. |In addition to providing real-tinme data, informative
briefings and specialized training, the MET contributes environnental
expertise to the tactical situation, allowng full exploitation of
t he environnent for optinmum weapon systens depl oynent . See Chapter
I1-Gfor nore informati on on MET services.

4, I n-Port Services

a. Fleet Liaison Program See Chapter 11I-1.

b. METOC Training. Training is available to ships and
staffs inport Yokosuka. Training can be schedul ed t hrough the
Forecast Duty Oficer (FDO to accommodate the ship’s training
requi renents and schedule. Training is normally conducted at
NAVPACMETOCFAC facilities but can be conducted aboard ship. Topics
avail abl e for discussion include Synoptic Wather Observati ons,

Shi pboar d Expendabl e Bat hyt her nograph (SXBT) and Tropi cal Cycl one
Evasi on.

c. Pre-sail METOC Briefings. Ships preparing to get
underway can request a Pre-sail METOC Brief. This brief includes a
synoptic weat her chart, a 12-hour weather forecast for departure,
satellite
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data, sea height forecast and climatology (if required). Requests
can be made through the FDO. A minimum of 24 hours notice is
r equest ed.

d. dimtological Information. dimatology packets are
avail abl e to ships preparing for major deploynents or exercises in
the Pacific and Indian Cceans. These packets include information
such as average sky cover, visibility, prevailing w nds, sea
conditions, tenperatures, occurrence of gale/stormforce w nds,
occurrence of tropical cyclones and oceanographic/ acoustic data (if
required). dimatol ogy requests can be made through the FDO. A
m ni mum of 48 hours notice is requested. See Chapter Il-H

e. Activity Briefings and Tours. See Chapter II-1.

f. METOC Equi pnent Services. See Chapter |V

C. NAVPACMETOC DET ATSUG , JAPAN

1. Ceneral. NAVPACMETOC DET Atsugi is |located on the second
deck of the NAF Atsugi Air Operations Terminal (Building 206). The
Japan Maritinme Self Defense Force (JMSDF) Weather Division is |ocated
on the second deck of the JMSDF Air Operations Building, near the
control tower. The JMSDF is the official synoptic reporting agency
for NAF Atsugi. JMSDF is responsible for taking and reporting hourly
surface weat her observations and synoptic observations and issuing
12- hour forecasts and | ocal area weather warnings for NAF Atsugi, as
wel | as providing flight weather briefing services to Japanese
squadr ons.

2. Request For Services. To request METOC services, units nmay
contact NAVPACMETOC DET Atsugi via AUTODIN, conmercial or DSN phone,
mail, e-mail, or by visiting the detachnent in person. The address
and phone nunbers are |listed bel ow

PLA: NAVPACMETOC DET ATSUG JA//00//

Addr ess: O ficer in Charge
U.S. Naval Pacific Meteorol ogy and
Cceanogr aphy Det achnent
U S. Naval Air Facility
PSC 477 Box 77
FPO AP 96306- 2977

Comm Phone: 011-81-311-728-3208/ 3648
DSN Phone: 315- 264- 3208/ 3648

STU-111: 315-264- 3208/ 3320

e-mail: yo- at sugi - ops@ noc. navy. m |

NI PRNET Website: http://ww. atsugi.navy. m | /weather/index. ht m
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3. METOC Products and Services

a. Advisories and \Warni ngs

(1) High Wnd Advisory. |[|ssued when sustained w nds of
20 to 33 kts with gusts up to 45 kts are expected.

(2) Gale Advisory. |Issued when sustained wi nds of 34 to
47 kts and/or gusts up to 60 kts are expected.

(3) Thunderstorm Advisory (Condition Il). Issued when
t hunderstorns are within 25 nmof the airfield or are forecast to
occur on station within 6 hours.

(4) Thunderstorm Warning (Condition I). |Issued when
thunderstornms are within 10 nmof the airfield or are expected to
occur on station within 1 hour.

(5) Snow Advisory. Issued when an accunul ati on of snow

is forecast.

(6) Heat Stress Advisory. |Issued in accordance with
OPNAVI NST 5100. 19C when hi gh tenperature in conbination with high
hum dity are forecasted to occur for the |ocal area.

(7) Air Quality Advisory. Issued when the quality of air
is high in pollutants over the |ocal area.

b. Area Forecasts. A 72-hour forecast for NAF Atsugi is
i ssued daily at 0700L.

4, Addi tional Services Provided

a. Flight Weather Briefings. Flight weather briefings are
avai | abl e upon request. See Chapter |I-1

b. Tactical METOC Support. Tailored support products/packets
are available for maritinme patrol m ssions. See Chapter I|l-F and
Chapter I1-1.

c. Activity Briefings and Tours. See Chapter II-1.

D. NAVPACMETOC DET KADENA, JAPAN
1. Ceneral. NAVPACMETOC DET Kadena is |ocated on the first deck

of Building 3674 adjacent to the PATWNG ONE DET Kadena hangar and
just north of the Navy flight Iine and base runway conpl ex.
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2. Request For Services. To request METOC services, units nmay
contact NAVPACMETOC DET Kadena via AUTODIN, commercial or DSN phone,
mail, e-mail, or by visiting the detachnent in person. The address
and phone nunbers are listed bel ow

PLA: NAVPACMETOC DET KADENA JA//00//

Addr ess: O ficer in Charge
U.S. Naval Pacific Meteorol ogy and
Cceanogr aphy Det achnent
Fl eet Activities
PSC 480
FPO AP 96370- 0051

Comm Phone: 011-816-117-348380/ 8379
DSN Phone: 315- 634-8379/ 8380

STU-111: 315-634-9113

e-mail: yo- det - kadena@ noc. navy. m |

NI PRNET Website: http://132.15.154. 52/ i ndex. ht m
SI PRNET Website: http://206. 36. 216. 84

3. METOC Products and Services

a. Advisories and Warnings. The 18th Operations Support
Squadron Weat her O fice issues all weather warnings and advi sories
for Kadena AB and the surroundi ng OPAREA.

(1) Crosswind Advisory. |Issued when the wind speed is 15
kts or greater and the wind is at an angle of 30 to 40 degrees off
the runway headi ng.

(2) Thunderstorm Advi sory. |ssued when the potential for
thunderstormactivity is within 25 nm of ki nawa exi sts.

(3) Thunderstorm Watch. |ssued when thunderstorm
activity is within 5 nmor over NAF Kadena.

b. Area Forecasts

(1) Ceneral Aviation Forecast. A general weather
di scussion with forecast and satellite imagery is available to USN
and USMC avi ati on assets operating at Kadena AB

4, Addi tional Services Provided

a. Flight Weather Briefings. Flight weather briefings are
provi ded by the Air Force Weather Flight, 18th Operations Support
Squadron, Kadena Air Base. OPARS products are available from
NAVPACMETCC DET Kadena upon request. See Chapter 11-1.
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b. dimatol ogical Information. See Chapter II1-H

c. Tactical METOC Support. See Chapter |I-F and Chapter 11-
l.

d. METOC Briefings. Pre-Exercise/ Operations Briefings
and Typhoon Briefings are avail abl e upon request. See Chapter II1-F

e. Activity Briefings and Tours. See Chapter II-1.
E. NAVPACMETOC DET M SAWA, JAPAN

1. General. NAVPACMETOC DET Msawa is |ocated at the south end
of the Base Operations Building (Bldg. 998) adjacent to the runway at
M sawa AB, Japan.

2. Request For Services. To request METOC services, units may
contact NAVPACMETOC DET M sawa via AUTODI N, DSN phone, mail, e-mail,
or by visiting the detachnent in person. The address and phone
nunbers are |isted next page.

PLA: NAVPACMETOC DET M SAWA JA//00//

Addr ess: O ficer in Charge
U.S. Naval Pacific Meteorol ogy and
Cceanogr aphy Det achnent
PSC 76 Box 5052
FPO AP 96319-5052

DSN Phone: 315-226- 3298
STU-111: 315-226- 3298
e-mail: yo-det - m sawa@ noc. navy. m |

NI PRNET Website:
http://ww. m sawa. af . m | / or gs/ 350sw/ navy/ npnod. ht m
SI PRNET Website: http://206. 36.216. 97

3. METOC Products and Services

a. Advisories and Warnings. The 35th Operations Support
Squadron Weat her O fice issues all weather warnings and advi sories
for Msawa AB and the surroundi ng OPAREA.

b. Local Area Forecasts. All |ocal area weather briefs and
forecasts are issued by the Air Force Wather Ofice at M sawa AB.

c. Tactical METOC Support. Tactical METOCC briefing support
is provided to the Tactical Support Center (PATW NG ONE DET M sawa)
and to naval aviation assets operating out of Msawa AB. M ssion
briefs normally include acoustic predictions (propagation |oss,
acoustic summary and sensor enpl oynent recommendati ons),
oceanogr aphi ¢ data (SST, wave height, |ayer depth, fronts and
eddi es), I REPS and FLIR data. OPARS flight plans are avail abl e upon
request .
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d. Aviation Wather Briefings. Al donestic and
international flight weather briefings are provided by the Air Force
Weat her OFfice at M sawa AB.

4. Additional Services Provided. Strike and special mssion
briefs are avail able by request.

F. NAVPACMETOC DET SASEBO, JAPAN

1. Gener al . NAVPACMETOC DET Sasebo is located in the tower of
t he Headquarters Building (Bldg. 80) of Conmander Fleet Activities,
Sasebo.

2. Request For Services. To request METOC services, units nmay
contact NAVPACMETOC DET Sasebo via AUTODIN, DSN phone, mail, e-nail
or by visiting the detachnent in person. The address and phone
nunbers are |isted bel ow.

PLA: NAVPACMETOC DET SASEBO JA//00//

Addr ess: O ficer in Charge
U.S. Naval Pacific Meteorol ogy and
Cceanogr aphy Det achnent
PSC 476 Box 1
FPO AP 96322-1100

DSN Phone: 315-252- 3825
e-mai l: weat her @f as. navy. m |
NI PRNET Websi te: http://weather. cfas. navy. nil

3. METOC Products and Services

a. Advisories and \Warni ngs

(1) Small Craft Warning. |Issued when sustained wi nds (or
frequent gusts) of 20-33 kts are forecast or are occurring, or when
severe weat her which is otherw se hazardous to small boat operations
i s expected.

(2) Thunderstorm Condition TWD. |ssued when
t hunderstornms are expected in the local area within 6 hours.

(3) Thunderstorm Condition ONE. |ssued when
t hunderstorns are inmnent or are occurring in the |ocal area.

(4) Tropical Cyclone Advisory. |Issued every 6 hours when
Commander, Fleet Activities Sasebo sets Tropical Cyclone Condition of
Readi ness TWDO or ONE. This advisory includes a forecast of expected
weat her conditions associated with the approach of a tropical
cycl one.
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b. Area Forecasts

(1) Local Area Forecast. A 36-hour plain |anguage
forecast issued daily to | ocal Navy activities.

(2) Sasebo and Approaches Forecast. A 36-hour forecast
i ssued via AUTODI N nmessage to ships transiting to or already in port
Sasebo.

(3) Recorded Local Area Forecast. A recorded local area
forecast is available by tel ephone (DSN 252-3824).

4. In-Port Services. METCC briefing services for units
preparing to get underway are avail able by request. METOC briefing
support for contingency operations and exercises is also avail able by
request. See Chapter I1-1.

G NAVCENTMETOCFAC BAHRAI N

1. Ceneral. NAVCENTMETOCFAC Bahrain is a facility of
NAVPACMETOCCEN West/JTWC Guam It is |located at the Adm nistrative
Support Unit (ASU), Southwest Asia within the Naval Forces Central
Command Conpound in Building 46R and Buil di ng 115R.  NAVCENTMETOCFAC
Bahrai n provi des METOC services 24 hours a day, 7 days a week to
units operating in the FI FTHFLT AOR.

2. Request For Services. To request METOC services, units nmay
contact NAVCENTMETOCFAC Bahrain via AUTODIN, DSN phone or facsinile
mail, e-mail, or by visiting the facility in person. The address and
phone nunbers are |isted bel ow

PLA: NAVCENTMETCOCFAC BAHRAI N/ / 30/ /

Addr ess: Commandi ng O ficer
U.S. Naval Central Meteorol ogy and
Cceanography Facility
ASU SWA
PSC 451 Box 562
FPO AE 09834-2800

DSN Phone: 318-439- 4083/ 4039
Fax: 318-439- 4035
e-mai l: wxcc@usnc. navy. m |

SI PRNET Website: http://205.0.216. 21/ ops/ weax/ wx. ht n

3. METOC PRODUCTS AND SERVI CES

a. Advisories and \Warnings
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(1) Wnd and Seas Warnings. Wnd and seas warnings are
i ssued for the Arabian Gulf once daily at 2200Z. The warning is
valid at 0001Z. Additional warnings are issued if conditions warrant
under the foll owing MANOP header:

MSAR1 PGFW dd0001

(2) Local Area High Wnd Warning. |[|ssued when sustained
surface winds of 20 kts or greater are forecast or are occurring over
ASU, the M na Sal man piers and/or the approaches.

b. Area Forecasts

(1) Arabian Gulf WEAX. A plain |anguage 36-hour forecast
for the Arabian Gulf and Gulf of Oman. This product is issued tw ce
daily at 0012Z and 12127 under the foll owi ng MANOP header:

FZAR1 PGFW dd0012
FZAR1 PGFW dd1212

(2) Mna Sal man and Approaches Forecast. A 24-hour
forecast for the approaches to Mna Sal man and port facilities. It
is issued once daily at 22157 to those units in port or preparing to
enter port.

(3) The Red Sea Forecast. A plain |anguage 24-hour
forecast for the Red Sea. Aviation paraneters are provided. This
product is issued once daily at 1231Z.

4, I n-Port Services

a. Flight Weather Briefings. Flight forecasts and OPARS are
i ssued upon request for all DOD aviation assets operating in the
FI FTHFLT AOR.  See Chapter 11-1.

b. Fleet Liaison Program See Chapter I1-1.

c. Cimtological Information. See Chapter II-H.

d. METOC Briefings. See Chapter I1-1.

e. METOC Training. See Chapter I1-1.

f. Mobile Environmental Team (MET). See Chapter I1-G

g. Activity Briefings and Tours. See Chapter II-1.
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H  NAVPACMETOC DET DI EGO GARCI A

1. Ceneral. NAVPACMETOC DET Diego Garcia is |located on the
island of Diego Garcia, British Indian OCcean Territories (BIOT) in
t he Southern Indian Ccean. It is located in Building 301 (Air
Operations) which is located on the northeast side of the parall el
taxiway of the airfield.

2. Request For Services. To request METOC services, units nmay
contact NAVPACMETOC DET Diego Garcia via AUTODIN, commercial or DSN
phone, conmercial or DSN facsimle, mail, e-mail or by visiting the
detachnment in person. The address and phone nunbers are |isted
bel ow.

PLA: NAVPACMETOC DET DI EGO GARCI A/ / 00/ /

Addr ess: O ficer in Charge
U.S. Naval Pacific Meteorol ogy and
Cceanogr aphy Det achnent
PSC 466 Box 10
FPO AP 96464- 0010

Comm Phone: 011- 246-370- 3670/ 3590
Fax: 011-246-370-3592

DSN Phone: 315-370- 3670/ 3590
Fax: 315-370- 3592

STU-III: 315-370- 3670

e-mai l: wxoco@usn. navy. m |

met oc@ct sdg. navy. m |
NI PRNET Website: http://ww. npnocw. navy. m | / npnmocw/ dgar /i ndex. ht n
SI PRNET Website: http://206. 36.192. 40/ net oc/ dgar/ si ndex. htm

3. METOC Products and Services

a. Advisories and \Warni ngs

(1) Small Craft Warning. |ssued when sustained w nds of
16 to 33 kts are forecast or are already occurring in the |agoon
and/ or the inmredi ate waters surrounding the island.

(2) Gale Warning. Issued when sustained winds of 34 to
47 kts are forecast or are already occurring in the | agoon
and/ or the inmredi ate waters surrounding the island.

(3) Thunderstorm Condition Il . Issued when conditions
are favorable for the formation of thunderstorns within 25 nmor the
next 6 hours.

(4) Thunderstorm Condition | . |ssued when thunderstorns
are expected to occur within 1 hour, or are already occurring on
station or within 5 nmof the airfield.




b. 72-Hour Local Area Forecast. A 72-hour plain |anguage
forecast for the Diego Garcia local area is issued once daily at
0400L. This product contains a 24-hour forecast of weather
conditions, a 48-hour outl ook and astronomical, tide and climtic
data. It is dissenmnated via AUTODIN to all ships in port or
operating within 100 nm

c. OP-AREA FORECAST. A 24-hour plain |Ianguage forecast for
the Diego Garcia local area is issued once daily at 0230L. This
product contains a 24-hour forecast of weather conditions, and a 24-
hour outlook. It is dissemnated via AUTODIN to all ships in port or
operating within 100 nm

d. METOC Data. Term nal Aerodrone Forecasts (TAF) are
i ssued every six hours at 0400Z, 1000z, 1600Z and 2200Z. Surface
weat her observations are taken hourly and upper air soundi ngs taken
twice daily and transnitted by 00Z and 12Z. Al METOC data is
available via the AWN. Units operating in the Indian Ocean may
receive this data via AUTODI N upon request.

e. Indian Ocean Fleet Facsim|e Broadcast (GFAX). The IO
GFAX is avail abl e upon request to units operating in the Indian Ccean
region with HF reception capabilities. Various METOC products are
avai l abl e on this broadcast. See Chapter |11, Section A for
transm ssion frequenci es and other specific information regarding
this service.

4, I n-Port Services

a. Fleet Liaison Program See Chapter I1-1.

b. dimatol ogical Information. See Chapter I1-H.
c. METOC Briefings. See Chapter I1-1.

d. METOC Training. See Chapter I1-1.

e. Activity Briefings and Tours. See Chapter II-1.
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CHAPTER VI - SH PBOARD METOC OBSERVATI ONS

A, GENERAL

All ships are requested to report weather observations via
i mredi at e precedence to OCEANO WEST in accordance with the fol |l ow ng
docunent s:

- USS ships Cl NCPACFLT OPCRD 201 ANNEX H
COVSEVENTHFLT OPORD 201 ANNEX H

- USNS shi ps COVSCl NST 3121.9

- MSC contract ships COMSCI NST 3121.9

- Foreign vessels I nternational Ships Wat her Code

B. FREQUENCY

Under normal conditions, weather observati ons shoul d be
transmitted every six hours. ClINCPACFLT OPORD 201 requires PACFLT
ships to make 3-hourly reports when within 300 nmof a tropical
cycl one or when heavy weather is encountered (winds 34 kts or greater
or seas 12 ft or greater). All ships are requested to transmt 3-
hourly reports under above conditions.

C. ELECTROMAGNETI C CONDI Tl ONS

COVSEVENTHFLT OPORD 201 requires all SEVENTHFLT units to nake
gualitative assessnents of surface el ectromagnetic refractive
conditions in all observations. Wen avail able, use surface radar
detecti on and UHF/ VHF conmuni cati ons ranges to assess normal (30 nm
or less), extended (30-90 nm or greatly extended (greater than 90
nm ranges. Include these assessnents after the coded portion of the
synoptic weat her observation as “COVMS AND RADAR EXTENDED’, “COMVB
NORVAL, RADAR EXTENDED’, “RADAR NOT OBSERVED, COMMS EXTENDED', etc. ..
as appropriate.
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APPENDI X A - GLOSSARY OF METOC TERM NOLOGY

A, METEOROLOG CAL TERM NOLOGY

1. Cl oud Cover

a. Clear. Less than 1 eighth of the sky is covered by

cl ouds.
b Few. 1-2 eighths of the sky is covered by cl ouds.
c Scattered. 3-4 eighths of the sky is covered by cl ouds.
d. Broken. 5-7 eighths of the sky covered by clouds.
e. Overcast. Geater than 7 eighths of the sky is covered
by cl ouds.
f. Clearing. doudiness decreasing markedly during the

forecast period (decreases by at |east 4 eighths cover age) .

g. Decreasing Coudiness. Progressively decreasing cloud
cover.

h. Partial Clearing. A portion of the sky is clearing, as
fromovercast to 5 eighths coverage (broken).

i. Increasing Cloudiness. Progressively increasing cloud

cover.
j. Mostly clear. Less than 1 eighth of the sky is covered by
cl ouds.
k. Partly cloudy. 3-4 eighths of the sky is covered by
cl ouds.
. Mostly cloudy. 5-7 eighths of the sky is covered by
cl ouds.
m Cloudy. More than 7 eighths of the sky is covered by
cl ouds.

2. Precipitation

a. Rain. Liquid water droplets, large or small, which fal
to the earth’s surface in a continuous nanner.
b. Rainshower. Liquid water droplets, large or small, which

fall to the earth’s surface with rapid changes in intensity.

c. Drizzle. Fine droplets of liquid water which float with
the air currents and slowy reach the earth’s surface. Drizzle is
too small to disturb still water

d. Snow. Ice crystals, nostly branched in the formof a
Si x- poi nted star.

e. Hail. Small balls or pieces of ice (hail stones) which
fall to the earth’s surface separately or frozen together in
irregular lunps. Hail is normally associated with thunderstorns.

3. Classification of Precipitation by Freguency

a. Intermttent. Precipitation which stops and restarts
at | east once within an hour. Normally falls from cunuliform or
strat ocunul us.
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b. Continuous. The intensity of precipitation changes
gradually, if at all. Normally falls from stratus type cl ouds.

4. Precipitation Intensity (Rain)

a. Slight. Individual droplets are easily identifiable; the
spray over hard surfaces is slight; pools formvery slowy. A way to
estimate the intensity is by watching the amount of time required for
rain to wet decks and simlar dry surfaces. If it takes over 2
mnutes, it is considered to be slight in intensity; if it takes
less, the intensity of the rain is greater. Visibility is only
slightly reduced or not reduced at all.

b. Mbderate. Individual droplets are not clearly
identifiable; some spray over hard surfaces is evident; pools form
rapidly. Visibility is reduced.

c. Heavy. Rain falling seemingly in sheets; individua
droplets are not clearly identifiable; heavy spray to the hei ght of
several inches is observable over hard surfaces. Visibility is
greatly reduced.

5. Precipitation Intensity (Snow or Drizzle)

a. Slight. Visibility is 5 eighths of a statute mle or
greater.

b. Mderate. Visibility is less than 5 eighths of a statute
mle, but not less than 5 sixteenths of a statute mle.

Cc. Heavy. Visibility is less than 5 sixteenths of a statute
mle.

6. Frequency of Showers (Area of Coverage)

a. |Isolated. 10 percent.
b. Wdely Scattered. 20 percent.
c. Scattered. 30-50 percent.
d. Nunerous. 60-70 percent.
7 W nd

a. Wnd. The horizontal notion of air past a given point.

b. Wnd Direction. The direction fromwhich the wind is
bl owi ng.

c. Variable Wnd Direction. Wnd direction that fluctuates
by 30 degrees or nore during the period of the observation

d. Gust. Rapid fluctuations in wind speed with a variation
of 10 knots or greater between the peak and the lull.

e. Squalls. A sudden increase of the wind speed by at | east
15 knots and sustained at 20 knots or greater which |lasts for at
| east one m nute.

f. Wnd Shift. A change in wind direction of 45 degrees or
nmore which takes place in | ess than 15 m nutes.
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g. Veering. A clockw se change in wind direction in the
Nort hern Hem sphere and counter-cl ockwi se in the Southern Hem sphere.
h. Backing. A counter-clockw se change in w nd direction
in the Northern Hem sphere and cl ockwi se in the Southern Hem sphere.
i. Calm O to 1 knot of wind speed ( Beaufort Force 0).
j. Light Air. 1 to 3 knots of wind speed ( Beaufort Force 1).
k. Light Breeze. 4 to 6 knots of wi nd speed ( Beaufort
Force 2).
|. Centle Breeze. 7 to 10 knots of w nd speed ( Beaufort
Force 3).
m Mbderate Breeze. 11 to 16 knots of w nd speed( Beaufort
Force 4).
n. Fresh Breeze. 17 to 21 knots of w nd speed ( Beaufort
Force 5).
0. Strong Breeze. 22 to 27 knots of wi nd speed ( Beaufort
Force 6).
p. Near Gale. 28 to 33 knots of wi nd speed ( Beaufort
Force 7).
g. Gale. 34 to 40 knots of w nd speed ( Beaufort Force 8).
r. Strong Gale. 41 to 47 knots of w nd speed ( Beaufort
Force 9).
s. Storm 48 to 55 knots of w nd speed ( Beaufort Force
10).
t. Violent Storm 56 to 63 knots of wi nd speed ( Beaufort
Force 11).

8. Pressure Systens

a. Anticyclone. A clockw se circulation (Northern
Hem sphere), a counter-clockw se circulation (Southern Hem sphere).
Associ ated with high pressure and generally good weat her.

b. Cyclone. A counter-clockw se circulation (Northern
Hem sphere), a clockw se circul ation (Southern Hem sphere).
Associated with | ow pressure and generally poor weat her.

Ri dge. An elongated area of relatively high pressure that extends
fromthe center of a high pressure center. The wind circulation is
anticyclonic. Usually associated with good weat her.

d. Trough. An elongated area of relatively | ow pressure that
extends fromthe center of a | ow pressure center. The w nd
circulation is cyclonic. Usually associate with poor weather.

e. Lee-Side Trough. A pressure trough fornmed on the |ee-side
of a nmountain range or an island to where the wind direction is
per pendi cul ar .
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9. Fronts

a. Cold Front. A line of discontinuity along which a wedge
of cold air is undercutting and displacing a warmair mass. Cold
fronts are normally | ocated in well-defined pressure troughs whenever
there is a marked tenperature contrast between the two air nasses.

b. WarmFront. A line of discontinuity al ong which the

forward edge of a warmair nass is overrunning and repl aci ng a
retreating cold air mass. Warmfronts are generally located in
pressure troughs, although these troughs are not as wel | -defined

as those in which cold fronts are | ocated.

c. Occluded Front. Gcclusions are a conbination of
overtaking cold fronts and warmfronts. The resulting weather is a
conmbi nati on of the conditions which exist with both frontal types.

d. Quasi-stationary Front. A line of discontinuity along
whi ch one air mass does not appreciably replace the other.

10. Tropi cal Meteorol ogy

a. Shearline. GCenerally, shearlines are the extrene
sout hern (Northern Hem sphere) extension of a cold front al ong
which the cold air mass has been nodified to the point that
discontinuities exist only in terns of wind velocity, and to sone
degree, direction. Oten associated with clouds and precipitation.

b. Line of Convergence. A line or area in which the
hori zontal wind field is converging (com ng together). Associated
wi th cloudiness and precipitation.

c. Tropical Wave. A tropical wave, sonetines referred to as an

“Basterly Wave”, is defined as a trough or cyclonic curvature maxi mum
| ocated in the easterly tradew nds.
a. Tropical Cyclone. A non-frontal, |ow pressure

system of synoptic scale, devel oping over tropical or sub-
tropi cal waters and having a defined, organized circulation

b. Intertropical Convergence Zone (ITCZ). A zone
of convergence between the northeast tradew nds of the Northern
Hem sphere and the southeast tradew nds of the Southern

Hem sphere. The ITCZ is frequently referred to as a
zone of intertropical confluence (I TC) or the Equatorial Trough

11. Cyclone C assification. A defined system of organized
and persistent convection (generally 100 to 300 nmiles in
di aneter) which originates in the tropics or sub-tropics,
having non-frontal mgratory characteristics and mai ntaining
its identity for 24 hours or nore. It may or may not be
associated with a detectable cyclone. It may |ater, be
classified as a tropical depression, tropical storm typhoon
or tropical cyclone (Indian Ccean).
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a. Tropical Depression. A tropical cyclone with maximm

sustai ned surface wind (1 mnute nmean) of 33 knots or |ess.

b. Tropical Storm A tropical cyclone with maxi mum

sustai ned surface wind ( 1 mnute nean) of 34 to 63 knots.

c. Typhoon/Hurricane/ Tropical Cyclone. A tropical cyclone with
maxi mum sust ai ned surface wind (1 mnute nean) of 64 to 129

knot s.

d. Super Typhoon. Typhoons w th maxi num sustai ned surface

wind (1 mnute nean) of 130 knots or greater.

12. Terns Associated with Typhoons

a. Feeder Band. An intense band of clouds and rain spiraling
in a counter-clockw se direction (clockw se in the Southern

Hem sphere) towards the center of a tropical cyclone.

b. Wall Cloud. The wall of clouds that fornms the periphery
of the eye of a tropical cyclone. The wall cloud contains the
nmost severe weat her and hi ghest w nds.

c. Eye. The relatively calmarea that occurs at the center

of a tropical cyclone. Size may vary from approxi mately one
mle to greater than fifty mles.
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13. MODELS

a. NOGAPS- Navy Operational d obal Atnospheric Prediction
Systemis a conplete data assimlation systemused for the

anal ysis and forecast for anywhere in the world. NOGAPS reads
first guess fields and generates | ateral boundary conditions
from the d obal Atnospheric Model and perforns a nultivariate
optimum interpolation analysis. A nonlinear vertical node
initialization follows, after which the equation for w nds,
tenps, water vapor, and surface pressure are integrated over the
forecast period.

b. NORAPS- The Navy Operational Regi onal Atnospheric
Prediction System (NORAPS) is a relocatable regiona

primtive equation numerical weather prediction nodel. It
can be initialized either fromits own high-resolution
nowcast, or fromthe coarser resol uti on NOGAPS nowcast. It

uses | ateral boundary conditions provided by NOGAPS, and
generally provides a nore accurate and detail ed depiction of
mesoscal e weat her features than NOGAPS, particularly in
areas affected by the | and surface.

C. COAMPS- The Coupl ed Ccean/ At nosphere Mesoscal e Prediction
System (COAMPS) is a next generation tactical scal e nodel.
COAMPS i ncor por ates non- hydrostatic physics, explicit noisture
physi cs, and inproved data assimlation. It conprises control
analysis, initialization, and forecast nodel conponents. The
systemis globally rel ocatable and supports up to three nested
grids down to resolutions of |ess than 10 kiloneters. The node
can be run on a stand-alone basis or in a fully coupl ed node.
The fully coupl ed oceanographi c conponent of COAMPS wi || conbine
the capabilities of OIS, POMand WAM to provide a fully
interactive two-way coupling between ocean and at nmobsphere.

d. WAM The Third-Generation Wave Mdel (WAM contains
state-of-the-art nonlinear physics for forecasting the evol ution
of directional wave energy spectra and derived wave hei ght,
period and direction fields. WAMis run in both gl obal coarse-
resolution (1.0 deg) and regional high-resolution (0.2-0.25 deg)
i npl enentations at Fleet Nunerical. The regiona

i npl enent ati ons general Iy include shall ow water physics to
account for refraction and bottomfriction effects, although
these fornul ations begin to lose validity at depths shall ower
than about 30 nmeters. WAM uses wind stress forcing provided by
ei t her NOGAPS or NORAPS.

e. OTl'S- The Optimum Thernal Interpolation System (OTlS) is
the primary ocean thermal nowcast nodel used at FLENUMVETOCCEN
and since 1995 version 4.0 has been in use. Both global coarse-
resol ution and regional high-resolution versions are in use.

Al'l of the OIS inplenmentations use the Optimum I nterpolation
(A) technique to assimlate real-time data. Regional OIS
further enpl oys water-mass-based representati on of ocean thermnal
climatol ogy and ocean front and eddy “feature nodels” to produce
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“synthetic” data to supplenment the “real” data. This allows a
detail ed and accurate depiction of subsurface thermal structure
associated with fronts and eddi es whose surface positions are
depicted in operational ocean front and eddy anal yses derived
primarily fromsatellite imagery by analysts at the Nava
Cceanographic Ofice.

B. OCEANOGRAPHI C TERM NOLOGY

1. Sea and Swel |

a. Sea. A wave generated by friction between wind and a
fluid surface. Waves are generated or sustained by wind within
their fetch area, as opposed to swell. Wnd waves (seas), as
opposed to swell, have sharper peaks and an irregul ar

appear ance.

b. Swell. Avrelatively long wind wave, or series of waves,
that has traveled out of its generating area. |In contrast, the
termSea is applied to waves still in the generating area. As

these waves travel away fromthe area in which they were forned,
the shorter ones die out. The surviving waves exhibit a nore
regul ar and longer period with flatter crests. Wen these waves
reach shoal water, they becone nore prom nent in height and of
decreased wave |l ength and are then known as ground swell.
C. Conmbi ned Seas. Conbi ned sea and swell condition; given as
the significant height (in feet) of the waves when the sea and
swel | are conbi ned.
d. Si gni fi cant Wave Hei ght. Average hei ght of the highest
one-third of the waves of a given wave group. Forecasts for
sea, swell and surf are always recorded as the significant
hei ght .

1. Slight: Significant wave height of 2-4 feet.

2. Moderate: Significant wave height of 4-8 feet.

3. Rough: Significant wave hei ght of 8-13 feet.
e. Wave Direction. The direction fromwhich the waves are
com ng.
f. Wave Height. The vertical difference between the wave
trough and the wave crest.
g. Wave Period. The tine (in seconds) between the passage of
two consecutive wave crests (or troughs) past a fixed point.
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3.

Sur f

a. Surf. Waves that break along a shore or reef.
b. Surf Height. The height of a breaking wave (surf)

measured fromthe trough to the crest
wave hei ght.

in ternms of significant

ASW Ter mi nol ogy. See NAVMETOCCOM NST 3140. 22.
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10.
11.
12.
13.
14.
15.
16.

17.

APPENDI X B - EXAVMPLES OF METOC PRODUCTS

OUTLOOK LEGEND ( PART 1)

OUTLOOK LEGEND ( PART 11)

36- HOUR PROGNCSI S ( WPAC)

36- HOUR S| GNI FI CANT WAVE HT PROGNCSI S ( WPAC)
84- HOUR PROGNCSI S ( WPAC)

120- HOUR PROGNGSI S ( WPAC)

36- HOUR PROGNOSI S (1 O)

36- HOUR S| GNI FI CANT WAVE HT PROGNCSI S (1 0)
48- HOUR PROGNOSI S (FULL ACCOUNTI NG)

M XED LAYER DEPTH ( WPAC)

SEA SURFACE TEMP (WPAC)

M XED LAYER DEPTH ( YOKOSUKA)

SEA SURFACE TEMP ( YOKOSUKA)

M XED LAYER DEPTH ( ARABI AN GULF)

SEA SURFACE TEMP ( ARABI AN GULF)

TYPHOON WARNI NG GRAPHI C

GRAPHI CAL WEAX
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MODAS Analysis
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MODAS Analysis
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MODAS Analysis

YOKO 9%30%07
MIXED LAYER DEPTH (M)

138°E 138°E 140°E 142°E 144°E

B

Figure (12)

58



MODAS Analysis
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MODAS Analysis
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APPENDI X C -

A.  SUFFI XES

COMVION CONTRACTI ONS

In witing WEAX, NAVPACMETOCCEN West/JTWC Guam uses

nmet eor ol ogi cal

contractions as listed in the Departnent of
Transportati on FAA Contracti ons Handbook 7340. 1.

Furt hernore, these

contractions may be nodified by the addition of suffixes as foll ows:

-D
-G
-L
- Mr

-ED
-1 NG
- AL
- MENT

= -EN

= - NES, - | NESS
= -ER -1 ER
= -ES

NAVPACMETOCCEN West/JTWC Guam uses both contractions (N, SE, WSW

etc...) and full

B. Partial Listing of DPT 7340.1 Contractions
ABT ..... ABOUT CLR ......
ABTG ABATI NG CNTR . ....
ABV .. ... ABOVE COND .....
ACPY ACCOMPANY CONT .....
ACRS ACRGCSS

ACTV ACTI VE DCR ......
ADVCN ADVECTI ON DEG ......
AFCT AFFECT DPNG .. ...
AFT .. ... AFTER DRzZL .....
AHD ... .. AHEAD DSI PT

ALF .. ... ALOFT DSNT .....
ALG ..... ALONG DURG .....
AMI ... .. AMOUNT DVLP .....
APCH . APPRCACH EASTPAC
AVG ..... AVERAGE ELSW.....
BCKG BACKI NG ENDG .. ...
BCM . .... BECOVE ENTR .....
BGN ..... BEG N, BEGAN ERY ......
BHND BEHI ND EST ......
BKN ..... BROKEN XCP ......
BLD ..... BUI LD XPC ......
BLO ..... BELOW XTND . ....
BRK ..... BREAK EXTRM
BTWN . BETWEEN EXTSV
CDFNT COLD FRONT FCST .....
CHG ..... CHANGE FILG .....
CG..... CEl LI NG FLW......
CLD ..... CLOUD FM .. ... ..

spellings for conpass directions.

CENTER
CONDI Tl ON
CONTI NUE,
CONTI NUOUSLY
DECREASE
DEGREE
DEEPENI NG
DRI ZZLE

DI SSI PATE
DI STANT
DURI NG
DEVELCP
EASTERN PACI FI C
ELSEWHERE
ENDI NG
ENTI RE
EARLY

EST
EXCEPT
EXPECT
EXTEND
EXTREME
EXTENSI VE
FORECAST
FI LLI NG
FOLLOW
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FREEZ| NG
FREEZI NG LEVEL
FROZEN

FEET, FOOT
FURTHER
FORWARD
GROUND FOG

I NCHES

I NCREASE

I NSTABI LI TY
| NTERMEDI ATE
I NTERM TTENT
I NTENSE

I NTENSI FY

| SOLATED
KNOTS

LOCAL

LI GAT

LOW

LARGE

LI TTLE CHANGE
LI GATNI NG
LEVEL

MAXI MUM
M LLI BAR
MODERATE
METEOROLOGI CAL
M LE( S)

M DDLE

M NI MUM

M SSI NG

MOVE

MARGH NAL

MEAN SEA LEVEL
MOSTLY

NUVBER
NUMEROUS
NEAR

NEXT
OBSERVATI ON
OBSCURATI ON
OCCASI ONAL, - LY
OFFSHORE
ONSHORE
OUTLOOK
OTHERW SE
OVERCAST

OVER

OVERRUN
PROBABLE
PRECI PI TATI ON
PERI OD
PRESSURE
PROTECTED
PERSI ST

POSSI BLE
PASSI NG PASSAGE
PATCHY

PARTLY
PORTI ON
PREVAI L
QUASI - STATI ONARY
QUADRANT

RAI NFALL
REDUCI NG

RI DGE

RAGGED

REG ON
RELATI VE
REMAI N

RAI N

RAPI D

REPORT

Rl SI NG

RAI NSHOVER
ROUGH
SCATTERED
SECOND
SURFACE

SI GNI FI CANT
SHI FT
SHALLOW
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STABLE

STORM
SEVERE
SYNOPTI C
SYSTEM
TEMPERATURE
THI CK

TH N
THROUGH
THROUGHOUT
TEMPORARY
TROUGH
THUNDERSTORM
TONRD
UNKNOWN

UNLI M TED
UNRESTRI CTED
UNSTABLE
UPPER
VICCNTY
VEERI NG
VARI ABLE

VI SI BI LI TY
WARM FRONT
WND SHI FT
WEATHER

VEAK

. VESTERN PACI FI C

WK FORECAST

. W DESPREAD

W DELY
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APPENDI X D

VESTERN PACI FI C G-AX BROADCAST SCHEDULE
UPDATED OCT 1997

Start (2) Base Tine (2) Product Descri ption
0001/ 1200 *WPAC BROADCAST SCHEDULE
0015/ 1215 * KURCSHI O CURRENT
0030/ 1230 12/ 00 SI G WVAVE HGT 48HR PROG
0045/ 1245 12/ 00 SFC 48HR PROG

0100/ 1300 12/ 00 850 MB 48HR PROG
0115/ 1315 12/ 00 700 MB 48HR PROG
0130/ 1330 12/ 00 500 MB 48HR PROG
0145/ 1345 12/ 00 SFC 60HR PROG

0200/ 1400 12/ 00 500 MB 60HR PROG
0215/ 1415 12/ 00 (OPEN PERI QD)

0230/ 1430 *TROPI CAL CYCLONE WRNGS
0245/ 1445 (OPEN PERI QD)

0300/ 1500 12/ 00 (OPEN PERI QD)

0315/ 1515 12/ 00 SFC 72HR PROG

0330/ 1530 12/ 00 500 MB 72HR PROG
0345/ 1545 12/ 00 *SFC 84HR PROG
0400/ 1600 12/ 00 SFC 96HR PROG

0415/ 1615 12/ 00 500 MB 96HR PROG
0430/ 1630 12/ 00 SFC 108HR PROG
0445/ 1645 12/ 00 500 MB 108HR PROG
0500/ 1700 12/ 00 SFC 120HR PROG
0515/ 1715 12/ 00 500 MB 120HR PROG
0530/ 1730 *SFC 120 HR PROG
0545/ 1745 (OPEN PERI QD)

0600/ 1800 (OPEN PERI QD)

0615/ 1815 (OPEN PERI QD)

0630/ 1830 00/ 12 SFC ANAL

0645/ 1845 00/ 12 850 MB ANAL

0700/ 1900 00/ 12 700 MB ANAL

0715/ 1915 00/ 12 500 MB ANAL

0730/ 1930 00/ 12 300 MB ANAL

0745/ 1945 00/ 12 SFC 24HR PROG

0800/ 2000 00/ 12 850 MB 24HR PROG
0815/ 2015 00/ 12 700 MB 24HR PROG
0830/ 2030 00/ 12 500 MB 24HR PROG
0845/ 2045 *TROPI CAL CYCLONE WARNI NG
0900/ 2100 (OPEN PERI QD)

0915/ 2115 (OPEN PERI QD)

0930/ 2130 (OPEN PERI QD)

0945/ 2145 (OPEN PERI QD)

1000/ 2200 00/ 12 SFC 36HR PROG

1015/ 2215 00/ 12 850 MB 36HR PROG



VESTERN PACI FI C GFAX BROADCAST SCHEDULE ( Conti nued)

1030/ 2230
1045/ 2245
1100/ 2300
1115/ 2315
1130/ 2330
1145/ 2345

00/ 12
00/ 12
00/ 12

00/ 12
00/ 12

700 MB 36HR PROG
500 MB 36HR PROG
300 MB 36HR PROG

SI G VAVE ANAL

*SI G WAVE 36HR PROG
*SFC 36HR PROG

** | NDI CATES LOCALLY PRODUCED VALUE- ADDED PRCDUCT
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Start gZ)

0000/ 1200
0015/ 1215
0030/ 1230
0045/ - ---
----11245
0100/ 1300
0115/ 1315
0130/ ----
----/1330
0145/ 1345
0200/ 1400
0215/ 1415
0230/ 1430
0245/ 1445
0300/ 1500
0315/ 1515
0330/ 1530
0345/ 1545
0400/ 1600
0415/ 1615
0430/ 1630
0445/ 1645
0500/ 1700
0515/ 1715
0530/ 1730
0545/ 1745
0600/ 1800
0615/ 1815
0630/ 1830
0645/ 1845
0700/ 1900
0715/ 1915
0730/ 1930
0745/ 1945
0800/ 2000
0815/ 2015
0830/ 2030
0845/ 2045
0900/ 2100
0915/ 2115
0930/ 2130
0945/ - ---
----/2145

| NDI AN OCEAN GFAX BROADCAST SCHEDULE
UPDATED OCT 1997

Base Tine (2)

Product Descri ption

00

12/ 00
12/ 00
00

12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00
12/ 00

00/ 12
00/ 12
00/ 12
00/ 12
00/ 12
00/ 12
00/ 12
00/ 12

00/ 12
00

*TO BROADCAST SCHEDULE
( OPEN PERI QD)

( OPEN PERI QD)

SFC 24HR PROG (1O

( OPEN PERI OD)

*SI G WAVE 36HR PROG
*SFC 36HR PROG
SFC 48HR PROG (1O
( OPEN PERI OD)

850 MB 36HR PROG (
700 MB 36HR PROG (
500 MB 36HR PROG (
300 MB 36HR PROG (
SFC 36HR PROG ( AG RS)
850 MB 36HR PROG (AG RS)
500 MB 36HR PROG (AG RS)
SFC 48HR PROG (1 O

850 MB 48HR PROG (10
700 MB 48HR PROG (10
500 MB 48HR PROG (10
SFC 48HR PROG ( AG RS)
500 MB 48HR PROG (AG RS)
SFC 72HR PROG (1O

( OPEN PERI QD)

( OPEN PERI QD)

( OPEN PERI QD)

( OPEN PERI QD)

( OPEN PERI QD)

( OPEN PERI QD)

SFC ANAL (10O

19
19
19
19

SFC ANAL (AG RS)

850 MB ANAL (AG RS)

500 MB ANAL (AG RS)

*TROPI CAL CYCLONE WARNI NGS
( OPEN PERI QD)

( OPEN PERI OD)

SFC 24HR PROG (1O

SFC 36HR PROG (1 O

( OPEN PERI QD)
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| NDI AN OCEAN GFAX BROADCAST SCHEDULE ( CONTI NUED)

1000/ - - - -
----/2200
1015/ 2215
1030/ 2230
1045/ 2245
1100/ 2300
1115/ 2315
1130/ 2330
1145/ 2345

00

00/ 12
00/ 12
00/ 12
00/ 12
00/ 12
00/ 12
00/ 12

SFC 48HR PROG (1O
( OPEN PERI QD)

850 MB 24HR PROG (
700 MB 24HR PROG (
500 MB 24HR PROG (
300 MB 24HR PROG (
SFC 24HR PROG ( AG RS)
850 MB 24HR PROG (AG RS)
500 MB 24HR PROG (AG RS)

Q000

* | NDI CATES LOCALLY PRCDUCED VALUE- ADDED PRODUCT

IO - | NDI AN OCEAN

AG RS - ARABI AN GULF/ RED SEA
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APPENDI X E - SELECTED PACI FI C AND | NDI AN OCEAN
FACSI M LE BROADCASTS

Pear| Harbor, Hawaii Darwi n, Australia

Freq: 4855 (LSB/1SB) (06-162) Freq: 5755 (1110-23002)

6453 (USB/ | SB) Conti nuous 7535 (1110-23002)
8494 (LSB) Conti nuous 10555 Conti nuous
9090 (UsSB/ISB) Continuous 15615 (2300-11102)
21735 (LSB/I1SB) (16-062) 18060 (2300-11102)

Honol ul u, Hawai i Mel bourne, Australia

Freq: 9982.5 Conti nuous Freq: 2628 Conti nuous
11090 Cont i nuous 5100 Conti nuous
16135 Cont i nuous 11030 Conti nuous
23331. 5 Conti nuous 13920 Conti nuous

20469 Conti nuous

Tokyo, Japan Nai robi, Kenya

Freq: 3622.5 Conti nuous Freq: 9043 Conti nuous
7305 Cont i nuous 12315 Conti nuous
9970 Cont i nuous 15525 Cont i nuous
13597 Cont i nuous 16315 Cont i nuous
18220 Cont i nuous 17365 Cont i nuous
23522.9 Conti nuous 22867 Conti nuous

Khabar ovsk, Russi a Cai ro, Egypt

Freq: 4516. 7 Conti nuous Freq: 11015 (1900-07002)
7475 Cont i nuous 17635 (0700-19002)
9230 Cont i nuous 14737 Conti nuous

19275 Conti nuous



Bangkok, Thai

| and

Freq:

7395

Unknown

17520 Unknown

D ego Garci a,

Bl O

Freq:

7580
12804
20300

(USB) Conti nuous
(USB) (00-122)
(USB) (12-002)

New Del hi, India

Freq: 4993.5 (1430-02302)
7403 Cont i nuous
14842 Conti nuous
18227 (0230-14302)

Wl | i ngton, New Zeal and

Freq: 5807 Cont i nuous
9459 Cont i nuous
13550 Cont i nuous
16340. 1 Conti nuous
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