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REPGRT OF THE 1969

INTERDEPARTMENTAL HURRICANE WARNING CONFERENCE

The 23rd Annual Interdepartmental Hurricane Warning Conference convened at

9 AM January 15, 1969. Dr. Robert H. Simpson, Director, National Hurricane
Center (HHC) welcomed the delegates to Miami and invited the heads of
participating delegations to offer a few opening remarks. Mr. K. R.
Johannessen, Associate Director of Meteoroclogical Operations; Captain R. M.
Cassidy, Deputy Special Assistant for Environmental Services, Organization of
the Joint Chiefs of Staff; and Mr. T. L. Speakman, ATS Weather Staff,

Federal Aviation Administration (FAA) responded. Captain Cassidy then

asked the chief rvepresentative of the Air Force and Navy for their

comments: Colonel Ralph G, Suggs, Vice Commander, Air Weather Service;
Captain Max A, Eaton, Deputy Commander, Naval Weather Service Command
responded. Dr. Simpson noted with regrets that a regular representative for
many years Mr., Hugh Henline, FAA Communication Staff, was not present at this
years meeting. He then introduced; several members of his staff, Mr. Arnold
Sugg and Mr. David Shideler; LTJG J. H. Blake, Miami Coast Guard Station;

Dr. Cecil Gentry, Director, National Hurricane Research Laboratory; and

Mr. William Callahan, Research Flight Facility.

Dr. Simpson turned the chairmanship of the meeting over to Mr. Johannessen
who then asked for reports on the General Agenda Items.

1. Aircraft Reconnaissance Operations

a, Col. Kane presented the following summary for the Air Weather Service:

(1) Types of aircraft used in weather reconnaissance and aerial
sampling.

(2} Air Force 1968 reconnaissance activity and

(3) Their 1969 capability in both the Atlantic and Eastern North
Pacific (see Attachment 1).

b. CDR Marsh presented a summary of the Navy reconnaissance activity for
1968 and their capability for the 1969 hurricane season provided by
the WEARECONRON (VW-4) in the Atlantic (see Attachment 2).

c. Mr. Callshan, ESSA RFF indicated that their capability would be
the same as last year. However during the weeks in June and July
that BOMEX is operating, the RFF will give support of 2 missions
per day to this project. The range of the B-57 will be extended
from 1450 miles to 1850 miles by the time the hurricane season starts.

2. Meteorological Summary of the 1968 Hurricane Season in the Atlantic (ESSA)

Dr. Simpson pointed out that this was a mild hurricane season however there
was abundant tropical activity. There were 13 hurricane days as compared

to an average of 30 to 35 days, however, there was a bumper crop of
tropical disturbances (107) followed this year. From all these disturbances
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we had only 7 named storms (4 hurricanes and 3 tropical storms) in the
Atlantic. He then stated that the warnings issued this vear covered

the arecas affected very well but there is still considerable overwarning
and WHC is going to be studying this problem.

The National Hurricane Center now has a core of hurricane specialists who

will be working on improving diagnostic and prognostic tools {see
Attachment 3).

Resume of the 1968 Tropical Storm Season in the Pacific (ESBA}

a. Mr. Brown presented a resume of the 1968 Hurricane Season in the
Eastern North Pacific and indicated a record breaking hurricans
season in that area. He also discussed data acquisition problems of
the San Francisco Hurricane Warning Office (see Attachment 4).

b. Mr. Grimm read a Report on the 1968 Tropical Cyclone Season in the
Central North Pacific (see Attachment 3).

Report on Hurricane Research (ESSA)

Dr. Gentry and Dr. Miller discussed (1) verification results for the 1968
hurricane forecasts in the three Atlantic Areas (see Tables 1 and 2),

(2) the research activities at the National Hurricane Research Laboratory,
(3) the 1968 Storm Fury activities (see Attachment 6).

Satellite Data, Coverage and Weather Bulletin Program (ESSA)

Mr, Mace discussed the following items applying to satellite operations:

a. Tropical and Subtropical Disturbance Classification from Satellite
Data (see Attachment 7A).

b. Classification/Banding Category graph which indicates wind speed vs.
diameter of overcast (see Attachment 7B).

¢. The graph in Attachment 7C indicates the total frequency distribution
of classification stages included in Satellite Weather Bulletins (SWB)
in 1968 for the Pacific and Atlantic areas. A graph, with two curves,
was also presented indicating the frequency distribution of SWB calls
in 1968 for the Atlantic and the Eastern Pacific.

d. Probable satellites in operation for 1969 (see Attachment 7D).

e. Plans for moving ATS-III to 75°W longitude for this severe local
storms season.



He also mentioned the daily calils by National Environmental Satellite
Center (NESC) to NHC and calls to other offices during the hurricane

season. In addition they are preparing estimated high level winds for
use on upper air charts.

6. Computer Determination of Critical Wind Probabilities (DOD)

Mr. Daniel presented a computer program to estimate the probability of
operationally significant winds (50 knots or greater) affecting Air Force
Eastern Test Range sites during the passage of a tropical cyclone.
Concern for the safety of Atlantic Missile Range facilities on the
Florida mainland during the passage of hurricane Donna in September 1960

pointed up the need for objective methods to aid the command decision
making processes.

A paper on methods for making objective probability forecasts of
operationally significant winds was prepared by Mr. H. §. Appleman and
published by the Air Weather Service as Technical Report 164 in August
1962. Mr. Appleman's technique was then programmed for the IBM-1620
computer. For the 1968 hurricane season the computer program was expanded
to include several additional parameters. These include hourly tabula-
tions of wind speeds and directions and probable high water levels.

Mr. Johannessen then presented the agenda to the delegates for additions,

withdrawals, or change of assignment to committees or assignment to several
committees for consideration.

a, DOD added two items to the agenda:

IT-1-D (larification of Term '"™aximum Winds"
I1I-12 Pacific Tropical Cyclone Reconnaissance Coordinator (TCRC)

DOD withdrew the following item:
iv-2 APT Readouts in San Francisco Area

b. ESSA withdrew the following item:

1I-5 Consolidation of Centrazl and Eastern North Pacific

c. FAA withdrew the following item:

I1I-8 ATC Adjustments to Altitude/Track of Hurricane Reconnaissance
Flights

d. Primary responsibility for agenda item I1I-4 (Post Flight Summary
Report) and III=6 (First Light Fixzes), Reconnaissance Committee was
assigned to Forecast and Warnings Committee. Secondary responsibility
for agenda item II-11-B (Receipt of National Hurricane Operations Plan
and STORMFURY Plan 1968), Forecast and Warnings was assigned to the
Reconnaissance Committee.



The committee chairmen were then appointed and the opening plenary session
was adjourned. Committee meetings began about 2:30 PM on the 15th.

The final plenary session was called to crder at 10:15 AM January 17th by the
Conference Chairmen. Mr. Johannessen expressed his appreciation for the
expeditious handling of the items by the committee and stated that the head of
each delegation had read and approved the reports of the three committees.

The following committee representatives reported on their committee
recommendations:

a, Mr. Sugg, Chairman, Forecasts and Warnings stated that their committes

wag able to reach agreement on all items except Item II-8-B which was
turned over to the steering committee for resclution. With this

problem resolved he was able to present a complete package of
recommendations for approval.

Captain Armstrong, member of the Reconnaissance Committee presented
their package of recommendations for approval.

Mr. Speakman, Chairman, Communications Committee presented their
package of recommendations for approval.

The reports were adopted without further discussion.

Mr. Johannessen, Colonel Suggs, Captain Cassidy, Mr. Speakman and Dr. Simpson
in their closing remarks expressed appreciation to the chairmen of the working
groups and the committee members for their positive spirit and hard work,

The conference was adjourned at 10:45 AM January 17, 1968.
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SUMMARY MINUTES

FORECAST AND WARNINGS

1.1 Tropical Terminologv and Definitions

1.1.1

1.1.2

1.1.3

Tropical Disturbance (ESSA)

DISCUSSION: A tropical disturbance has traditionally been
interpreted as a perturbation in the wind field. Since the use
of satellite data, this term has been applied to cloud masses
many times without perturbations in the wind field. This
change in usage should be reflected by a change in the
definition of a tropical disturbance.

RECOMMENDATION: That the definition for Tropical Disturbance
in the Plan read as follows: A discrete system of apparently
organized convection, generally 100 to 300 miles in diameter
originating in the tropics or subtropics, having a non-frontal
migratory character and having maintained its identity for

24 hours or more. Lt may or may not be associated with a
detectable perturbation in the wind field. As such, it is the
basic generic designation which, in successive stages of
intensification, may be subsequently classified as a tropical
wave, depression, storm or hurricane.

Tropical Wave (ESSA)

DISCUSSION: The Regional Center for Tropical Meteorology,

NHC pointed out that there are many varieties of complex
systems, encountered in tropical analysis. They call a system
a tropical wave when the analyst can conclude, through his own
synoptic reasoning, that the dynamics of the wave form is
producing the development. Therefore, a more all inclusive
term such as tropical wave is needed to describe the more
complexearly stages of a tropical system. It was pointed out
that "tropical wave" is not a substitute for the term
easterly wave'.

RECOMMENDATION: That the definition for Tropical Wave be
added to the Plan and read as follows: A trough or cyclonic
curvature maximum in the trade wind easterlies. The wave may
reach maximum amplitude in the lower middle troposphere, or
may be the reflection of an upper troposphere cold low or
equatorward extension of a middle latitude trough.

Clarificatrion of Terms 'Wind Speeds’ and '"Maximum Winds' (DOD)

DISCUSSION: Definitions (Hurricane, Tropical Storm and
Depression), hurricane advisories, bulletins, discussions,
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warnings, etc,, provide information on present and forecast
winds. The use of the term maximum winds also requires
clarification. DOD representatives placed emphasis on the
need for a distinction between sustained winds and gusts
from the users point of view. ESSA pointed out thart
Ysustained"” implies "fastest mile",

b

RECOMMENDATIONS ¢

{1} That on page 64 of the Plan: Change definition of
Hurricane, Tropical Storm, and Tropical Depression by
replacing "highest winds" with “highest sustainad winds®.

{(2) 1In Weather Bureau Form 656=-6 change "maximum winds" to
"maximum sustained winds" the first time it appears.

{3} Insert "sustained” between the words "maximum' and

"winds'whenever they appear on pages 6, 7 and 8§ of the
Plan,

Tropical Qutlook (ESSA)

DISCUSSION: Wews media have complained about the times of issuance

of the tropical ocutlook. Since the beginning of daylight time, the
1645 GMT (12:45 EDT) velease is not available for the noon broadcast.
Moreover there is no tropical outlook during the early evening hours
and we could make excellent use of the afterncon satellite information
for this issuance.

RECOMMENDATION: That NHC issue three tropical outlooks beginning
June 1, 1969, These will be issued at 0930, 1530 and 2130 GMT.

Early Release of Military Advisory (ESSA)

DISCUSSIMN: The military advisory is generally issued 1/2 hour prior
to the public advisory. On occasion later reconnaissance or other
data may change the storm position, direction of movement and
intensity. The Weather Bureau policy has been to ensure that impor=-
tant last minute changes be incorporated in the public advisory and
an amended Military Advisory issued.

RECOMMENDATION: That the Plan include, in Chapter 2, the following
statement: Last minute changes of hurricane position, direction of
motion and intensity included in a public advisory require an issuance
of an amended Military Advisory. The number used for the amended
advisory will be the same as the advisory being amended.

Change Time of Radar Scan (ESSA)

DISCUSSION: ESSA described problem involving simultaneous release of
hurricane advisory and radar sequence collection {scan} on RAWARC.

-9 -



1.6

They suggested that the vaday scan begin 2t ¥ plus 15 minutes vathe
than the present H plus 45 minutes. DOD agreed in principle but
pointed cut the need to rvefer this item to the proper committee in

SC/BMS for further comsideration.

RECOMMENDATION: That the radar observations be taken at H plus

15 minutes and that the scan begin at H plus 25 minutes. This

i
should be referred to SC/BMS to ascertain the feasibility of the
above recommendation.

Use of Satelliite Classification ‘‘Stage X Category 1" (HSSA)
DISCUSSION: ESSA expressed difficulty in the proper interpretation
of Stage X Category l systems because of their wide range of wind

speeds and considers that these systems do not properly belong in the
X classification. DOD would like to retain the Stage ¥ Catego:
type of system but perhaps under ancther designation. ES3A ag:
this suggestion. The Committee tock note of the fact that the
classification system is constantly undergoing changes and this item
will probably reappear at the 1970 conference.

RECOMMENDATION: That Stage X Category 1 not be used in Satellite
Weather Bulletins {SWBs) distributed by NESC during the 1969 season.
Disturbances which meet this criteria will be called Stage B; =2
parenthetical remark will be included, when appropriate, to indicar
location of the center of cloud curvature more than half a degree
within the associated cloud mass.

Surveillance of Tropical Areas by Satellites

1.6.1 Satellite Weather Bulletin Content (ESSA)

DISCUSSION: NHC pointed out that there were some apparent
conflicts in the releases issued by NHC and NESC regavding
trends (storm movement and development). DOD is content
with the present system and appreciates rpeceiving these
comments. The committee urged the Satellite Center to
include all pertinent remarks espec1ally regarding intensity
trends.

RECOMMENDATION : That for tropical disturbances in the
Caribbean, Gulf of Mexico and the Atlantic west of 30°%
longitude delete past movement and trend in development
from the Satellite Weather Bulletins. That NESC include
all pertinent remarks, especially regarding trends as
indicated by the appearance of the disturbance.



Changes to Cha

apter 10 of the National Hurricane Operations
Plap 1968 (DOD

)

DISCUSSION: There was no
four recommendations listed
five the committee members
absence of other data, DOD pref :
Overcast Circle Dismeter/Wind Speed
Attachment 7D) to determine whether
storm oy hurricane. ESS54 doss not b
¥

comments

- -
Banding

o

interpretation has progressed fav en congistently

determine the intensity of tropical

RECOMMENDATIONS ¢

(1) That paragraph 3, page 77, be changed to read "'Sa
picture data (Nephanalyses, strip pictures digit
mosaics, etce.) for tb Pacific, Atlant nd Indi

ic, 5 {
areas of tropical cyclone ac tivi”y ﬁmmLﬁg t%@ir
seasons will be pr@vzdei as g
the forecast centers whose forecas
includes these areas.

(Z) That the NESC Tropical Disturbance Classi
be included in the Plan as an appendix {
7Cy.

(3) That the Satellite Weather Bulletin format be included in
the Plan as an Appendix (see Attachment 8},

(4) That "Miscellaneous Satellite Bulletin” be changed to
"Satellite Weather Bulletin' wherever i
Plan.

(5) That paragraph 8, page 78, be changed to read as follows:
"8. Guide lines for class&fyln

named tropical storms or huryi
solely on information from sat

(a) Classification will be base
Banding Category/Cvercast Cﬂ
(BC/OCD/WS) graph; and only
or 4 cyclones may be class
hurricanes/typhoons.

(b) Stage A, B or C may be classified as tropical
distrubances, waves, or depressions

E3
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W are useful alerts to new tropical cyclone
de Weather Service units that use these

bu . 1 the utility of ABXX2 {(see Attachment 8)
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ntiating between upper-level cyclones building
d and surface lows building upward.
{2y Lower wind estimates from tropical cyclones with
sustained winds below 75 knots (A Joint Typhoon
Warning Center (JIWC) evaluation indicates cyclones with
35 to 40 knots sustained actual winds were estimated,
in TESC 3&%5L11te weather bulletins, to have 60 knots
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{3} Incressed accuracyof center fixes in early development
tages of cyclones.

o]

CONCLUSION: The committee merely took note of this
ormaétional item from DOD representatives in the Pacific.

NHC pointed out that on at least one occasion
1968 se cason they were asked by ROTA to name a
tropical storm on the strength of ‘considerable external
banding” reported in & Satellite Weather Bulletin. NHC
stated that satellite obseyvations should be used to name
storms only when the classification category clearly indicates

rensity of tropical storm or greater.

tropical storm may be named on the
ta alone when a tropical cyclone meets the
govy 2, 3, or 4, The decision to name

0y
o
B

e (D

m in the Atlantic west of longitude 30°W
T consultation and agreement between NHC



jt

N
~ed
™~

Tropical Cyclone Names (DOD)

DISCUSSION: During the past three seasons, on cccasion,
FLEWEACEN (FWC) Rota has issued tropical storm warnings in
its avea of responsibility and has requested a name via
Jacksonville. In each instance, NHC svaluated these
circulations as not tropical storm intensity and declined
to provide a name, thus, leaving the VNavy with an unnamed
tropical storm. After considerable discussion, the
comunittee could not reach agreement on this item and it
was forwarded to the Steering Committee for resolution,
This committee resolved the matter with the following
recommendation.

RECOMMENDATION : That paragraph 3, page 75 of the Manual be
amended as follows:

"Storms and/or hurricanes which occur east of 30°W longitude
or which move from west to east across this meridian will
be assigned an appropriate identifier by FWC Rota. When
these storms pass westward across the 30th meridian, the
responsibility for advices will be transferred to the NHC
which will assign a neme to the tropical cyclone.™

1.8 Collection of Reconnaissance Data for the Atlantic-Gulf-Caribbean,
and Fastern Pacific Region (ESSA

DISCUSSION: NESC pointed out that summaries now prepared independently
by the Navy and NHC contain only & small part of the data obtained

by the Research Flight Facility (RFF), Air Force and Navy recon-
naissance. Researchers often turn to the Annual Tropical Storm Reports
for data on storms for any given year. Thus, in the Atlantic area,
data of considerable potential value to resecarchers is either lost or
does not receive adequate distribution., To tabulate all of the data
collected by the RFF, Air Force, and Navy would be too costly and too
bulky to include in the annual reports, however, a summary of all recon
fixes similar to that prepared by the Joint Typhoon Warning Center,
Guam would preserve much of the data which is now lost.

The Weather Bureau believes that the same is true of radar pictures,
satellite pictures and ship reports that could be collected for
each storm.

ESSA pointed out that budgetary restrictions presently preclude this
request, but notes its desirability.

CONCLUSION: This Committee took note: That ESSA is considering the
preparation and publishing of a report of the hurricane season to
include reconnaissance reports, radar pictures, satellite pictures,
and other special information which would not ordinarily find its way
into scientific publications.

e 13 -



Annual Trip to Caribbean {(ES5SA)

by
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DISCUSSION: Several years ago an item was placed in the Plan
stating that the Navy will conduct a training flight to various
islands in the Caribbean. It was also stated that Weather Bureau
personnel will accompany this flight to inspect meteorological
reporting activities and evaluate the effectiveness of the hur-
ricane warning services in the Caribbean Islands. Last year the
Air Force offered an aircraft for a trip through the Caribbean and
Gulf of Mexico areas. The Weather Bureau is alsc investigating the
possibility of using RFF aircraft for these flights. The following
was agreed to by all members of the committee.

RECOMMENDATION: That the Plan state that ESSA and DOD {SAES) will
cooperate in arranging an annual trip to the Caribbean and Gulf of
Mexico area to carry out a continuing and effective liaison with the
Directors of Meteorological Services and disaster prevention agencies
on the warning service.

1.10 National Hurricane Operations Plan and Storm Fury Plan

1.10.1 Printing and Distribution of the National Hurricane Operations
Plan (ESSA)

DISCUSSION: The Plan does not significantly change from year
to year. Changes to the Plan could be handled by a yearly
reissuance and distribution of certain pages. Reorganization
of the manual would require a new issuance.

RECOMMENDATIONS :

(1) That the National Hurricane Operations Plan be published
in loose leaf form and only page changes be made as
required.

(2) That the publication contain a change sheet,

(3) That the year be deleted from the title.

1.10.2 Distribution of the National Hurricane Operstions Plan and
Storm Fury Plan (FAA)

DISCUSSION: The FAA pointed out that last year many of their
offices received these plans about a2 month after the hurricane
season was underway.

RECOMMENDATION: That distribution be made before May 1 yearly
directly to the using agencies.

The Reconnaissance Committee concurred with this
recommendation.



1.11 Areas of Respounsibility for Issuing Tropical Warnings in rhe

1.12

Eastern North Atlantic {(DOD)

DISCUSSION: The Navy has recently revised their area of
responsibility boundaries to better respond to fleet require=-
ments. Essentially, the Western Boundary for Environmental
Forecasting Responsibilities of FPleet Weather Central Rots

was moved from 35 degrees West to 30 degrees West. The present
National Hurricanme Operations Plan Boundary separating Tropical
Warning Responsibility in the Eastern Atlantic is 35 degrses
West. It is the desire of the Navy to move this line to 30
degrees West. ESSA concurs with this change.

RECOMMENDATION: That the line separating aress of responsi-
bility between FLEWEACEN Rota and National Hurricane Center/

FLEWEAFAC Jacksonville be adjusted to 30 degrees West vice 35

degrees West and that all references to this boundary in the
1969 Operations Plan veflect this change.

Tropical Weather Bulletin Format (DOD)

DISCUSSION: With the increasing use of computers to transmit,
process, and display weather data, standardization of bulletins
from Atlantic and Pacific areas become more essential. Air
Force Global Weather Center (AFGWC) already has one Command

and Control System (CCS) requirement for display of hurricane/
typhoon information; other CCSs are expected to be added to the
AFGWC capability in the near future. All significant storm
data would be included. Furthermore, with the increased use of
advisories in CCSs, USAF requires the radius of 50-knot winds
in all forecasts and extended ocutlocks,

RECOMMENDATIONS: That the following changes be made in the Plan:
(1) Delete from paragraph 10, Chapter 2, National Hurricane
Operations Plan 1968, "Not used in Central Pacific! after

definition of excellent.

(2) Delete "Atlantic only" from paragraph 2b (10)(a}2), 2b
(103(b)2), and 2b (13)(a)2), Chapter 2.

(3) Add paragraph 2b (13)(b)2), Chapter 2, to read "Radius of
50~kt winds in 72 hours.”



ot
@

13

ot
En

Dipgiral Tropical Warninegs (DOD)

DISCUSSION: Processing and display of weather information by
computers dictates standardigzation wherever possible to
optimize the potential of automation. Plain-language bulletins
will be with us for the foreseeable future, but requirements
for digital bulletins exist now. This item proposes digital
bulletins be transmitted to AFGWC and other users. DOD
presented a digital tropical weather warning work sheet (see
Attachment 9) but pointed out a few refinements are still
needad. ‘

ESSA stated that they arve willing to supply the requested
digital advisory but pointed out problems regarding manpower,
money, equipment and time with proposed solutions. It was
pointed out that because of manpower and time considerations,
it would be impossible to prepare the digital advisory by
hand, but 2 completely automated procedure is feasible.

A hand-prepared version is very vulnerable to human error.
Preparation time is estimated at 30 minutes or somewhat more.
Yearly cost would total about $3,000.

DOD stressed the need for maintaining the present release time
of the Military Advisory (656-6). DOD indicated that the 30
minute delay would be acceptable.

ESSA stated that work would be done toward perfecting the code
and automation procedure.

RECOMMENDATION : That ESSA undertake the task of refining the
proposed code and implementing the digitized military advisory
on an experimental basis for the 1969 Hurricane Season in the
Atlantic and possibly the East and Central North Pacific at a
later date. The product will be made available to other
interested government agencies such as the FAA.

Storm Surge Data (DOD)

SION: The USAF Armament Development and Test Center
at Eglin AFB, Florida requires information on storm
within the Eglin Gulf Test Range.and Eglin Test Complex.

Where telemetry and tracking equipment, both optical and

electronic, are located on beaches, a long, lead time is
required in order to disconnect cabling and protect equipment
that are subject to damage by water pressure and/or corrosion

by salt water.

S84 peointed out the degree of skill on such a forecast is
fairiv limited and would be mainly climatological in nature.
554 d that CARCAH would be the communications link in
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RECOMMENDATION : That WHC provide the best available 48~hour
storm surge outlook when 2 request is made by Det. 10,
6th Weather Wing through CARCAH's telephone.

Betirement of Names from the Hurricane Lists (ESSA)

DISCUSSION: Although Hurricane INEZ did not cause a great
amount of damage in the United States, it is considered a great
hurricane. Since this will be the subject of a considerable
amount of research the name should be retired., NHC alsc feels
thaet on the basis that CARQL, EDNA, and HAZEL are still subjects
of considerable research that these names should be retired
permanently. The committee agreed to the proposals.

RECOMMENDATION: That CAROL, EDNA, HAZEL and INEZ be replaced
in the list of Tropical Cyclone Names.

Post Flight Summary Report (DOD)

DISCUSSION: The Post Flight Summary Report is regquired by
Chapter 3, paragraph 6 of the National Hurricane Operations
Plan but no standard format has been established. The present

reports are varied in content and ovder of information depending
upon who submits the report.

The committee agreed that the post flight summary is redundant in
many cases. The purpose of this message is to report significant
additional information not previously reported. The tewm

summary should not be used.

RECOMMENDATION : That Paragraph 6, Page 13 of the National
Hurricane Plan be revised to read: Post Flight Report - All
investigative/tropical cyclone flights will file a post flight
report. This report will contain all significant additional

information not previously transmitted. This report will be
transmitted as soon as feasible,

The Reconnaissance Committee concurred with this recommendation.

- 17 -



First Light Fixes (DOD)

DISCUSSION: DOD pointed out the desirability of first light
fixes, indicating that direct observation in daylight
enhances knowledge of the characteristics of a particular

cyclone. These fixes would provide maximum information at
the earliest possible time.

NHC stated the advantages of synoptic fixes for purposes of
objective forecasts and verification.

RECOMMENDATION : That renewed emphasis be placed on tha
position of paragraph 4a, Chapter 3 which pertains to £i
iight fixes,

The Reconnaissance Committee concurred with the recommendatioc

2. AIRCRAFT RECONNAISSANCE

2.1

Reconnaissance in the Atlantic (ESSA)

DISCUSSION: NHC summary of fixes indicates the Navy missed three
critical fixes during the 1968 season. These were near land and

involved coastal warnings.

presented by the Navy (see Attachment 2).

DOD assured NHC that the problems were unique during 1968 and were
not indicative of a trend.

CONCLUSION: That a letter, on this subject from DOC to DOD, is not
required.

Reconnaissance in the Eastern Pacific (ESSA)

DISCUSSION:

Pacific was about the same as the previous season. The limited

range

¥
restricts reconnaissance support in the Eastern Pacific. The support

and high altitude operation of the aircraft available severels

provided served less than one-fifteenth of San Francisco's area of
tropical storm responsibility and there was no low level (700 mb)}
capability. A letter has been forwarded from DOC to DOD and to
Headquarters, Air Weather Service requesting more realistic hurricane
reconnaissance support in the Eastern Pacific.

DOD stated that they are presently studying the problem and will
reply to the Department of Commerce after completion of the study.

CONCLUSION: That this item is presently under consideration by the

Joint
time,

Chiefs of Staff (SAES/JCS). WNo action can be taken at this

- 18 -

These figures are in agreement with those

ESSA reported that reconnaissance support in the Eastern



2.3 AerialPhotographs by Reconnaissance - Eastern Pacific

2.4

DISCUSSTION : NESC needs detailed and ﬂ@mprehensfv@ reports of ot
cloud cover, distribution and organization sssc ted with tre
storms and hurricanes in the Eastern North Pac if . The prese
RECCO code appears to be adequate, but it is not azlways clear
the observer makes full use of the options {alphae-numeric and
language) available to him. A few aerial photographs taken as ¢l
aircraft approaches the periphery of the storm, at seversl locations,
to indicate the cloud structure such as spiral bands,
etc., would be most useful if properly documented and amnorated, &
concerted effort, over two or three seasons, to obtain compreher

reports of Eastern North Pacific storms would permit NESC to tEmL
validity of the present satellite storm classification criteria in
this region and amend these criteria as necessary. The%e criteria

&
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cirrus outflow,
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were developed from and tested on data obtained primarily from storm
reconngissance in the Avlantic, Caribbean, Gulf of Mexice and Western
Pacific.

DCD stated that they will request that all significant weather data
be transmitted with RECCO reports. They pointed out that the WB=47
aircraft does not have a photographic capability, however, the Air
Weather Service will research the resources available to satisfy
photographic and other special requirements

RECOMMENDATIONS ¢
(1) That reconnaissance aircraft transmit all applicable items in
RECCO code with emphasis on plain language remarks.

(2) That Air Weather Service will coordinate with ESSA ro determine

how they may satisfy the exact photographic and special require-
ments of NESC,

Standard Reconnaissance Tracks - Atlantic {(ESSA)

DISCUSSION: NHC stated that a large percentage of the weather
disturbances followed each summer are of the Tropical Wave type.
These are best defined in the lower half of the troposphere having
maximum amplltude near 700 mb and frequent the trade wind belt
between 10°N to 20°N. During the past summer a high priority Indisa
track was flown in lieu of 2 Hotel track several times when & wave
was located east of the Antilles. There were alsc 2 few occasions
when a wave was located just east of the standard Kilo or Hotel
tracks. This suggests the standard tracks need to be re-evaluated,

Air Force and Navy representatives stated that they would fly any

route coordinated through CARCAH and within aircraft performance
capability.
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The consensus of the committee was that it would not be advantageous
to establish new standard tracks.

RECOMMENDATIONS :

4

the Hotel track have higher priovity than the India
k during the periocd from June 1 to November 30,

o,
o

S
o]

That
rac

o

(2% That the outbound leg of the Hotel track be changed to 700-mbs.

{33 That specisl flights be scheduled through CARCAH, in lieu of
establishing new standavd tracks, to fill specific NHC
requirements. Priority for these special tracks would be higher
than standard tracks and lower than Investigative/Tropical

Cyclone missions. The weather mission identifier will be Gull/
Navyy Special.

Detailed Eve/Center Data Message (DOD)

DISCUSSION: DOD representations recommended that a standard format
be adopted for the Atlantic and Pacific. The committee agreed to

adopt the Pacific (CINCPAC) format with minor changes (see Attachment
10).

RECOMMENDATION: That the Eye/Center Data Message Form and amplifying
notes, adopted by this committee, replace the present form and notes

on pages 20 and 21 of the Plan.

Fliohts at 300 mbs to Obtain Equivalent Potential Temperature Data
g Y

NTSCUSSTION: The committee noted Dr. Simpson's presentation on the
importance of Equivalent Potential Temperature measurements. He
requested that a 300 mb profile of these temperatures be obtained
either on storm penetration or exit. Temperature readings in clouds
(saturated air) at 10 nm intervals in the forward sectors of storm
movement (30° to the left 120° to the right) would suffice. It is
helieved that this information will allow the forecasters to make a
judgement on the change of intensity of a tropical cyclone.

The Air Forc
i

¢ personnel noted that this area is the most potentially
hazardous insofa

r as icing is concerned.

RECOMMENDATION : That NHC submit a detailed letter request to Air
Weather Service for Equivalent Potential Temperature measurements.

Rou

-

rine Gull Flights (FAA)

DISCUSSTON: FAA stated that information on the routine Gull Flight

- 20 -
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Aiy Force representatives coordinated with FAA representatives
concerning this problem and the following recommendations was
presented to and adopted by the committee.

RECOMMENDATION: That the Air Force advise FAA of changes in

routine Gull Flight tracks by forwarding planned changes to the
following air traffic control centers; Miami, Houston, Jacksonville,
New York, San Juan, allowing 30 days notice prior to implementatcion
of the changes.

.

4

ull Fliohts Acceptance of Flight Level Changes (FAA)

not operating on & priority basis.
RECOMMENDATION: That Gull flights accept flight level changes.

BOMEX Reconmaissance {(ESSA)

DISCUSSION: ESSA (RFF), Air Force and Wavy will supply aircrafe

in support of BOMEX. The aircraft are to be used by BOMEX for three
periods during the hurricane season: June 1-10, June 19=-July 2, and
July 11-28. A priority system needs to be established (storm invest-
igative, BOMEY, daily). The priorities and a recall system for

reconngissance aircraft should be developed between NHC, CARCAH, and
BOMEX. '

DOD stated that BOMEX will receive maximum support from the Air Force
and Navy but this is dependent upon mission commitments and
relative priorities.

RECOMMENDATION: That Navy and Air Force aircraft be supplied for
BOMEX consistent with the established priorities.

Pacific Tropical Cyclone Reconnaissance Coordinator (TCRC)

DISCUSSION: During the past year, AWS approved the designation of the
Commander 57 WRS, Hickam AFB, as the Tropical Cyclone Reconnaissance
Coordinator (ICRC) for the Central North Pacific region. To align
liaison procedures among the Pacific regions, the Chief of the 9WRW
Recon Command Post (McClellan AFB) has been designated as the TCRC

for the Eastern North Pacific., This will allow direct telephone
contact between HWO-SFO and the TCRC-MCC to arrange for aircraft
reconnaissance. Other duties of the AFHLO-MCC remain unchanged.

- 21 =
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DISCUSSION: The Navy stated that the Plan directs the Navy
reconnaissance aircraft to use "NAVY" followed by the five(5) digits
of the bureau number for an aircrafi call sign when on a vecon
sance mission. They suggested that the Navy reconnaissance
use the call sign "NAV HURRECOY followed by the last three
the bureau number.

FAA stated that in

order to meet the requirements and limitations
of the present and

future automated FAA facilities, it becom
necessary to limit the number of digits to be used in the ca
of aircraft. This necessitates, in some instances,a veduction
the number of digits presently being used.

RECOMMENDATION: That in the interest of standarization and clar
cation the Navy Reconnaissance aircvaft {Plan of Day assigned flighi
when filing flight plans with FAA facilities use WAVH followed by
the last three digits of the bureau number of the aircraft. In no
case will more than seven (7) digits appear in the call sign.
Example: 'NAVH789"

Addressing of Plan of Day (P0OD} (DOD)

DISCUSSION :
sance Plan of the Day (POD}" by 18007 on the day pz
planned missions to the USAF, USN, NHC and FAA.

RECOMMENDATION : That CARCAH use an address indicating group
for dissemination of the Plan of Day to DOD agencies.
promulgate an AIG for this purpose.

Navy Communications Plan, Chapter 3, Appendix B {(DOD)

DISCUSSION: The proposed Navy communications plan updates the
present plan and includes new procedures for activating the AUTOVON/
NEDN phone ''patch®™ capability between Fleet Weather Facility
Jacksonville and Fleet Weather Central Rota.

- 27 -
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RECOMMENDATIG

¥ the revised Navy communications plan be
=ﬁflmﬁeé in ﬁhe 1569 Pl

a5 .

o]

1.8, Havy Transfer Plan, Chanter 8 (DOD)

DISCUSSEION: The pf&gaseé U. 8. ¥Hayy Transfer Plan and asscciated
communications disgrams submitted to this conference updates the
present plan.

RECOMMENDATION : That the rvevised U, 5. Navy transfer plan and diagrams
be included in the 1962 Plan.

4 for AT Communications bv Hurricane

Priorities to be Uriliz
Reconnsissance Flicht

wn W
mﬁ)

FAA)

DISCUSSIM: 4t the request of FAA the Air Force submitted a list of
priorities to be util for ATC communications by hurricane
reconnaissance flights in the Arl

RECOMMENDATIONS ;

(1) That the following be added to the Plan as paragraph 10 on
page 18:

USAF Aiv Traffic Control Communications = Atlantic. USAF
Aircraft opervating within the San Jusn and Miami FIR aresas
will conduct ATC A/G communications with the following
facilities in priority as listed:

{a) USAT Aevonautical Stations (MacDill, Andrews, Albrook)
(b) FAA Stations - 6567 KHZ (Miami, San Juan, New York)

{c) USN S5B Stations - 6723 KHZ folmary} 4711 XHZ (Secondary)},
(Navy JAX)

(d) ARINC Stations as contaipned in currvent DOD Flight
Information Publications Enroute=~-Supplement.

{2) That the present paragraph 10 on page 18 become paragraph 11
in the Plan.

(3) That the revisions requested by the Alr Force to Chapter 3,
including Appendix A and C be included in the Plan.

“ 93 =



ATTACHMENT

SUMMARY OF 1968 UNITED STATES ATR FORCE
RECONNAISSANCE OPERATIONS AND CAPABILITY FOR 1969 SEASON
ATLANTIC AND EASTERN PACIFIC

Air Weatrher Service uses three t
ais

ypes of aircraft in providing weather
TECOonn sance off the east and we

P
st coasts of the United States,

The WB~47 is configured for both weather recommaissance and aerial samplinga

; rovide complete horizontal weather cobservations from this aircraft but
BT e?ﬁ?Sﬁndp capbility. Although we can provide weather tracks in

ss of 7500 N.M. at high altitudes, with this aircraft, it has a very short
e when operated below 20,000 feet.

We have found the WC-130 aircraft to be an extremely versatile performer and
very well suited to storm work. It is our only aircraft that has a storm
penetration capability. With a range of well over 3000 N.M., a true airspeed
of approximstely 280 knots we find that unless a storm is extremely far from
our operating base, we can make two six-hourly fixes per sortie. The crew
includes a weather officer and dropsonde gperator and, according to comments
of both WHC and JTWC, weather observations from this aircraft are highly
useful. It is a very reliable aircraft, a stable platform and behaves very

well in storms. It is capable of work from the surface to 300 mbs. We wish
that we had more of them.

The WC~135 aircraft is by far the best and most versatile that we have. It
has extremely good range both above 300 mbs and, because of its fan-jet
engines, it has excellent range at 700 mbs. It is also both meteorological
and sampling modified. It has our most sophisticated meteorological gear
including a computer which reduces the rvaw data to virtually finished form,
cuts a tape and transmits the data to almost any air-ground radio station.
Unfortunately this aircraft is not storm penetration capable.

OQur 1968 activity in the Atlantic reflects the relatively inactive storm
year., All fixes were by penetration except one.

king fcr%%rd to the coming season, the 53rd Weather Reconnaissance Squadron
} at Ramey AFB will possess six WB~47's and five We-130%a, We anticipate

rew limitation snd, quite significantly, none of the WC-130"s are

heduled for IRAN this year. We can therefore routinely provide four fixes

day and can if necessary provide six fixes per day on & spurt basis.

Arlantic Activity 1968

Synoptic Sorties Flown 340
Synoptic Hours Flown 3124
fovestigative Sorties Levied 25
Investigative Sorties Flown 25

torm Fizes Levied 32
Storm Fixes Made 32 (1 Radar)

- 24 =



1969 Capability - Atlantic

& WB=47

5 WC-130

Ho Crew Limitations
Six Fixes/Day

The following statistics indicates the 1968 Activity and 1969 Capability by
the 55th Weather Reconnasissance Squadron, McClellan AFB.,

Pacific Activity 1968

Synoptic Sorties Flown | 444
Synoptic Hours Flown 2681.4
Storm Sorties Levied 29
Btorm Soxrties Flown 14

1969 Capability = Pacific

& WB=47

5 WC-135

Daily Indis or Delta
Daily Bravo

WB=47 Radar Fixes

uZSm



ATTACHMENT 2

SUMMARY OF 1968 UNITED STATES NAVY ATLANTIC
RECONNAISSANCE OPERATION AND CAPABILITY FOR 1969 SEASON

WEARECONRON FOUR (VW-4) 1968 Hurricane Summary

Started season with 6 WC=121 aircraft

June 1 ~-- Established a detachment at Roosevelt Roads, P.R.
with one aircraft

June 2-6 == ABBY

June 21-26-- BRENDA

June 23 -~ CANDY

Aug.5,6,7 == Storm Fury dry run at Roosevelt Roads,4 aircraft
Aug. 8-21 -=- Barbados experiment, 2 aircraft, Roosevelt Roads
Aug.12-15 == DOLLY

Sept. 18 =~ EDNA

Oct.2,3,4 =~ Storm Fury cloudline experiment

Oct.9~-14 ~= Apollo 7

Oct.15=21

2
&

GLADYS
Nov. 20 == Dis-established Detachment at Roosevelf Roads

Flight hours =-=-- Storm reconnaissance === 165 23 fixes made

Investigative ===s--cews 120
Kilo tracks es==eveceae- 516
801

Ayerage flight was 10.1 hours

1969 Hurricane Season

An additional aircraft and personnel to be assigned for total o
aircraft. Flight hours as requirements dictate.

th

Aircraft age and supply priority will be a continuing problem.

Training in squadron must be maintained and requies 100 flight hours
per month.

- 26 =
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HT 2 {Continuad}

968 Storm Season

POD ACT
SCHED FIXES
DATE STORM USH# POD T.Q0. ACT T.0. FIXES MADE
JUNE ABRY 1 022000z 0223482 0300002z 03053452
z (0321002 0401507 04006002 Missed, late
T.0., mech.
0406G0Z 0406002
3 04193027 Cancelled ABBY over land.
3 0510302 0515592 0512002 Missed, late
T.0., mech.
0518002 0318007
4 061007 0610372 061200z 0611282
061800Z Eve over land.
JUNE BRENDA 1 211300Z 2115337z 211800z 2118152
2121002 212059z
2 220800Z  220759Z 2212002 2212007
2218002 2218152
3 2310002 2309497 2312002 2312152
231800z Missed, lost
RADAR..
4 2405002 2405007 2412007 2411437
2507002 250702z 25120027 2511357
6 260600Z  Cancelled, storm dissipated.

JUNE CANDY 1 230701z ALFA track
invest. that
found CANDY,

AUGUST DOLLY 1 1209007 1208572 1212002 1212402

2 1222002  Aborted 1303002 Hone
Mech. 1306002 None
2 1322002 1317192 140000z 1406002
3 1417302 1419107 1423002 150000z
4 151830z 1517022 1522007 1522002
SEPT.  EDNA 1 180530Z 180527z 1811307 No eye, area
check out.
OCT. GLADYS 1 1506302 1506127 Invest. 15120027
2 1722002 1721502 180000z 1722502

- 27 =



ATTACHMENT 2 {(Continued)

POD ACT -
’ SCHED FIXES
DATE STORM USN# POD T.0, ACT T.0. FIXES MADE
OCT. GLADYS 3 1810302 1811307 1812007 1813407
{Cont'd) 181800z Missed, lost
eng. in eye.
4 1922302 2000182 200000z 2002152
2006007 200556%Z
5 2021007 2016107 2100002 2101207
210600z 2105302
21021027
SUMMARY
Missions aborted... ... ceoncococs 1 Missed fixes......... 2
Fixes missed on misSsionsS ...ceeeecvveonceancosssacaocsaasoccanos 4

Of the above, late takeoffs due to mechanical problems accounted
for 2 missed fixes. Subsequent assigned fixes on each mission

made.

Lost engine and lost RADAR accounted for one each fix missed.

Farlier assigned fixeg made.

3 fixes were late due to late takeoff

3 fixes were made by significant early takeoffs due to storm

being further along than planned.

3 bonus fixes made.

Missions assigned ..cccccvsoesacccns 22
Missions made ....ccce000000 essesoss 21
Fixes assigned ..... cecensessesecses 29
Fixes ma3de c.o.ovcecccsscco esvecans veo 23 (plus 3 not assigned)

S



ATTACHMENT 3

FROGRAMS FOR IMPROVING DIAGNOSTIC AND PROGNOSTIC TOOLS AT HHC

CES

The following programs will be pursued by NHC:

&. Automation - Strive to automate most plotting and computation tasks.
The computer and Cal-comp is now being used to printout the four
tropospheric mean shear charts, pressure change charts, time cross
sections used by WHC.

B. Climatology by 2% Degree Marsden Squares = A& machine program will be
set up to printout the 72 hour projected climatological track for a
given storm position. '

C. Probability Ellipses from Climatology - The probabilicy ellipses will be
developed for the 24 and 36 hour forecast positions based upon history
or skill of the objective techniques. This wiil give a good indication
of the population centers or major installations for which a watch/
warning should be issued.

D. 8Storm Tide Program - This program will be divided among the Ffive
hurricane specialists so that each section of the coast will be
assigned to a specialist. They will develop programs to better
understand and predict storm tides along their coastal section.

E. ZTropospheric Mean Shear Charts - Develop & method for prediction of
these charts out to 72 hours.

F. Proposed Computer Program ~

(1) Radial transport of momentum or radial mass transport,
(2) Precipitable water.

(3} Ventilation of the hurricane.

(4) Analyze ocean temperature anomalies.
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THE 1968 HURRICANE SEASON IN THE EASTERN NORTH PACIFIC®

Six hurricanes and 13 tropical storms were followed with numbere
Another five tropical cyclones were only depressioms. The se
June 20 to October 28. A trotal of 326 hurricane and storm ad
164 depression bulletins were issued.

The advisories had wide distribution as in previous vyears, including broad
by radic amateur Julic Eveneta of San Diego. His braadCth of advisories
hurricanes Pauline and Naomi elicited expressions of appreciation from
Mexican officials. These included a letter to the MIC at San Diego from the
Mayor of Navejoa on his own behalf and for the Governor of Sonora.

Naomi and Pauline were destructive hurricanes for parts of Mexico. Tropical
storms Hyacinth, Anvette, and Simone may also have been damaging as they moved
onto the mainland and dissipated. Press accounts told of the evacuation of
20,000 residents of small towns in four Mexican states due to the wind driven
rains of Naomi. Naomi went inland about 40 miles northwest of Mazatlan
producing winds estimated up to 80 knots in the Mazatlan area, and made wide-
spread heavy rains. Pauline made winds reported up to 100 knots at Magdalen
Bay, Baja California, Mexico as she crossed the peninsula between there and

La Paz heading toward Navojoa on the mainland.

A 40 foot sailboat, the Tiare, carrying four or five persons from §
to Puerto Vallarta, Mexico,was lost in the vicinity of Magdalena Ba
time hurricane Pauline hit there and was the object of a&n extended
the U. 5. Coast Guard.

Several ships encountered hurricane force winds during the season, but no
report &s to damage was received. The tuna fleet was successful in eva

sive
action to avoid serious damage, but was reported to have lost considerable time

from fishing while waiting out storms at a safe anchorage.

DATA ACQUISITION

APT: APT continued to be the number one tool for detection, tr
evaluation. Improved picture quality from a better antenna site

of a Mulrhead photo-process printer have contributed to improved f
interpretation of storm intensity and location. The report Subng
Weather Review tells of the delineation of cool, stable, low level Lo
stratus and stratocumulus, and tells of stoppage of the convective thmne:
being revealed by the cirrus cap moving off lower parts of the storm cloud
system.

*A detailed report will appear in the March 1969 issue of the Monthly
Weather Review.
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ATTACHMENT 4 (Continued)

ubjective interpretacion in terms of physical processes had useful applica-
ion not only to forecast intensity, but alsc to present intensity estimates.
‘ypical failures of the semi-obiective inteunsity estimates through accepted
Jeather Bureau techniques (Timchalk et al, Fett) included too weak due to very
active cirrus outflow obscuring completely the spiral bands of a young small
storm, and foo strong due to persistence of a spiral overcast long after
stoppage of the convective chimmey sustaining the warm core.

5
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SATELLITE COMPUTER DIGITIZED MOSAICS: The computer pictures were quite useful
for center location but not for intensity. Detail is inadequate. WNational
Environmental Satellite Center intensity estimates from this product were in
frequent conflict with other information available, including continulty from

L)

3 to 8 hour old APT pilctures.

USAF RECONMAISSANCE: Requests for recomnaissance were honored regularly when
the storm was within the givcraft range, 1200 nautical miles from home base at
Sacramento. Our hopes for low level reconnaissance with increased range have
not been realized. All recounaissance was again conducted at or near the 300
milliibar level. The need i3 acute for measured information 3as to winds and
central pressure in these unique eastern North Pacific storms when they are
weakening under the influence of cold water; it is acute from an operational
standpoint and a2lso in connection with research to relate actual winds to storm
appearance on satellite pictures.

Full application of whatever reconnaissance is made requires establishment of
communications through which the forecaster can ask for and promptly get
verification, clarification, or elaboration of reports made in the standard
form. There were several instances of apparently ambiguous and garbled
information, or unexplained conclusions in 1968 recomnaissance reports which
might have been salvaged through convenient direct communication between
forecaster and reconnaissance observer,

SHIP REPORTS: Ship reports continued very sparse, and particularly so at 0600
and 1200 GMT when no satellite or reconnailssance information was available.

It was the usual condition to have a blank map around tropical storms at those
times, even when the storm center was near coastal shipping lanes and requests

for special weather reports had been broadcast for the preceding two or three
davys.

Radar fixes were provided on the very small intense hurricane Rebecca by two
ships, one Dutch and the other Japanese, while they avoided the strong winds.
The Dutch ship was apparently able to determine eve movement with reasonable
precision. American mariners should certainly be informed as to the usefulness
and manner of application of their radar in avoiding such small intense
hurricanes and in making reports for the safety of others.

MEXLCAN LAND STATIONS: Reports this year seemed even more sparse and irregular
than in 1967, and there were instances of key stations in storm areas not
reporting. Throughout the season there were no reports from Tres Marias Islands
in the mouth of the Gulf of California, and there were only one or two from the
Magdalena Bay=-Puerto Cortez area,

m3:§.m



ATTACHMENT 4 {(Continued)

Radiosonde information for upper air analysis over Mexico was usually
unavailable.

Land based radar observations are not made over any part of the tropical
astern North Pacific.

[l



ATTACHMENT

1968 TROPICAL CYCLONES, CENTRAL WORTH PACIFIC

The Honolulu Weather Bureswu Forecast {Office serves as the Hurricane Warning
Office (HWO) for the Central North Pacific, 140° W to 180°, and 0° to 50° N.

pul
only one of these posed any threat to land: Tropical Depressions £T.D.) 18
which passed within 120 miles of Johnston Izland.

The Honolulu HWO issued bulletins on seven different tropical cyclones, b

¥

Of the seven, five were storms which originated in the eastern Pacific and by
the time they migrated intc the Honmolulu area of forecast responsibility had
already reached or were rapidly approaching their final stage of degenevation.
On two of these five the first bulletin issued by Honolulu was the final
bulletin for the depression and on another, the second bulletin issued by
Honolulu was the final bulletin.

The other two of the seven tropical cyclones had different histories. One
(T.D. 18) was first located by satellite south-southwest of Homolulu (east~-
southeast of Johnston Island); the other (Virginia) was first located by Guam
just west of the dateline and moved northeastward into the Honolulu area.

All seven of these storms were followed by the use of satellite data and, for
several, supplementary information was furnished by recon flights out of
Hickam AFB by the 57th Recon Squadron. Information from these f£lights gave

data on wind velocities, weather, etc., which could only be estimated from
the satellite pictures.

The reagon that so many of the final bulletins were issued just after the
depressions or storms were turned over to HWO Honolulu from BWO San Francisco

is that at the beginning of the season following a hurricane drill by

personnel from Fleet Weather Central Pearl Harbor,Air Force Det. 4, lst

Weather Wing, Hickam AFB, and Weather Bureau Hurricane Warning Office Honolulu,
agreed that a tropical depression not expected to reach tropical storm intensity
within 48 hours would not require a bulletin. Since most of the depressions
turned over to Honoclulu were already weakening, the application of the above
agreement called for a discontinuance of further bulletins.

Mauy of these tropical depressions would have been lost before they reached
the Honolulu area of vesponsibility if it had not been for satellite pictures,
Information from this source came from divect readout APT pictures at Honolulu,
bulletins from the satellite center in Washington based on other satellite
pictures, and digitized mosalcs received both by facsimile and via ATS-1 and
APT ground equipment.

For the most part forecast movements which were the result of telephone
conference discussions by the three aforementioned forecast offices were
guite good.

The present procedures worked very smoothly this vear and a2t the present time
no suggestions are at hand for improvement of the system.
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ATTACHMENT 6

1

REPORT OF RESEARCH ACTIVITIES AT THE

e

NATIONAL BURRICANE RESEARCH LABORATORY
AND
STORM FURY ACTIVITIES DURING 1968

¥

Dr. Gentry, in discussing the verification in Tables 1 and 2,pointed out that

(1) the accuracy of the forecasts was about the same as last year. (2) improved
objective technique forecasts also improves the subjective forecasts. He
rhen discussed the Sanders' Prediction Model and stated that it did a fairly
good job until it ran into difficulties with hurricane Gladys. Dr. Gentxry

then stated that NHRL will continue to support the work on the Sander’s model

and will attempt to combine NMC prognostic products and WHRL staristical
forecasts.

Dr. Miller pointed out that NHRL is working on (1) development of improved
statistical techniques for use in forecasting motion and intensity of
hurricanes, and (2) development of a 7 level primitive equation dynamic
prediction model. He reviewed the development and use of NHC-64 and NHC-67
and pointed out that the Prediction Development Branch will work with Paul

Hebert (NHC) in developing & statistical set of equations for the Gulf of
Mexico.

Dr. Gentry then noted that this was the least active stoym or hurricane

season since 1922 with respect to the period when Storm Fury was operational.
The Storm Fury group did conduct a dry run on August 5-7, 1968 and a cloud tine
seeding experiment on October 2«4, 1968,

- 34 -
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ATTACHVENT 74

T

SE% 4 in o dense smorphovs cloud mass compoged of cusulifeew,
and layered middle clewd in any combivetion. Sews olrews tubilc
ally present.

The cloud maes must have an aipmster of 3° latituds oo &
Exsepticns: {1} If the clond msds ig cantiguous to or withdn TRZ
in the Atlantis, Pecifie, or south Indisn Dossn,
sust heve an averegs dlemder of &% latitude or
ol be pertiaily iscletsd by bresie froem the general
cloudliness.

{2} In ths Avabien Sos and the Bay of Hengel, ihs cloud

mass wiet be 8% letdtuds ev mowe in Jlemster.

¥O CURVED CLOUD LINES
R BANDS

Staps B 19 & dense cloud mugs with adjscsnt cwved cuselue cloud lines

or curved bands of middle clued which sre ealther deteched rem, &r
form purt of, the major cvercast arsa. The curved clewd lines ang bands
arg often poorly weganised.

Tha patters prodused by the curved lines and baade in poorly dellnede-i%
POELY ORGANIZED ¢ dees not sppear to have one definite cender.

CURVED CLOUD LINES % Alemg the 703, ths cloud mass snd asgociated curved sumalus cloud lines
AHD BAKDS and/or bande must ba ssparsted fram the TT0Z cloudiness om ab Leash ane

I1L-DEFLNED CENTER eids and cfryun outflew must bs svidmnt.

Stage § has well crgenized, cwved cwsvlius clound lines and/or broad curved
bands of mlddie and high cloud.

The pabtlern prodaced by the vardous curssd lines and bands hez & weil dee

{ finsd single center.

Py

i‘( P ] ) The canter of the padiern gensrally lise ocutaids but adjacent to sn asss-
WELL ORGANIZED CURVED / clated denze cloud mass, bub it can be on the sdge or =23 much as ona-helif
CLOUD LINES AND BANDS o

degree latitude within the cloud mass.

WELL DEFINED CENTER

A C~ has no associated dense cloud mass.
OUTSIDE DENSE CLOUD

4 G appears very well organised with & large mmownt of curved alrwus oube
flov.

Category 1 has a bright generally circular contral overcast which ie cirri-
form in eppearance. Curved cirrus outflow is often restricted to e quade
rant.

CAT.

POORLY ORGANIZED
SPIRAL BANDS

Poorly orgenized, slightly curved cumuliform cloud bends appesr near the
periphery of the central overcast and cress into it 2t a largs angle. This
bending remaing close to the ovsrcagt edge; away from the overcsst, orga-
nized curved bends sre usually abssnt.

ILL-DEFINED CERTER OF
ORGANIZATION WITHIN
CENTRAL CLOUD HASS

An eye is not vieible, The center of the spiral pattern can ba lesated
spprovimately by sxtrapolating inward along thie curved peripherzl bands.
This estimated center must be more than cne-hslf dagree latitude within
the cantral cloud mass.

Catsgory 2 has a bright, often asymsstrical central overcast. Clrrus oute
flew iz curved and more extensive.

CAT.

At least one long, mejor, well organised band spirals st 2 large angle into
the central cloud mess. A linear curved break accospanies this band. With
in the central cloud mass, the break iz covered by thin cirrus but is reads
i1y detsctable. Minor peripheral bends outside the overcast are poorly

WELL (RGANIZED BANDS orgenized.

SPIRAL BANDS DEFINE
CENTER WITHIN CENTRAL
CLOUD MaS3

4n aye is not visible. The central tip of the major spiral band definsa

the center, This center must be more than cne-half degree latitude within
the central cloud mass.

Gatsgory 3 has & bright central overcast that is compact and tends o be
circular. There is coneidersble curved cirrus cutflow visible at the edge
of the central overcast.

CAT.

MODERATE DEGBEE OF
CONCENTRICITY TO
CIOUD BANDS

Gurved striations within the central cloud msss define spirel cloud bands
wdch are moderately concentric about a visible eye. Well organized pe-
riphersl bands, some with well develcped clrrus, are presant,

TRREGULARLY SHAPED EXB
WITHIN CENTRAL CLOUD
MASS

A ragged and lrregulerly shaped eye is normally visible. This defines
the storm canter.

Catagory L has & very cireular bright csmtrsl overcast. The sdge iz often
sharp and emeoth owsr one Or two quadrants, otberwise, it is striated
cirzas.

CAT.

HYGH DEGREE OF
CONCENTRICIIY TO
CLOUD BANDS

Highly conceniric striatdons sppsar within the central overcast. Banding
cuteide the central overcsst is very woll orgenized amd circulay, The
entive clovd system ie wery symmebrical in appearance.

£ well defined oye appesrs ag a small dark clrcular srea surrcundsd by &
ROUND EYE ¥EAR CENTER bright ring. This defines the storm center.

OF CENTRAL CLOUD MASS

NESC JUNE 1288
Note: Stage X Category 1 will not be used during the 1969 season. Disturbances which
meet this criteris will be called a Stage B with a parenthetical remark to
indicate the location of the cloud curvature more than half a degree within
the assoclated cloud mass. 37



OBSERVED MAXIMUM WIND (smoothed-kts)

"ATTACHMENT 7B
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ATTACHMENT 8

{Satellite) (Area) (Bulletin #)
(Day) (Month) (Year) (Hour Min) Z )
{Lax Location Long) STAGE DIA CAT

(Remarks about eye) (Storm name)

#(Trend in development)

#Past Hour Movement

APPROX TIME NEXT OBS (Month/Day/Hour)

#iot to be
longitude.

placed in the remarks section.

« 41 -

{(Remarks)

used in the Caribbean, Gulf of Mexico and Atlantic west of 30°W
However, in these areas pertinent info
regarding trends as indicated by the appearance of

rmation, especially
the disturbance, will be



ATTACHMENT 9

DIGITAL TROPICAL WEATHER WARNING

(WORKSHEET)

_ STRUCTIONS
Group | Tropical th di Group | Group | i
itropical weather waming indi- | 4 Ipate-time (GMT) of initial position i
cator. reporied. and
2 | Up to six letters of name/ 5, |99 — WMO indicator. i
number. similar LaLaLa Latitude (tenth of dogrea)
3 t — stomm type. groues
P 1 — hurricane 6 Q —~ WMO Quadram.
" - typhoon fé’ ¢ ;
5 . 1 — 0-18G° E Nost 12 1O -~ same as 7.
by orth ; . . .
5 - tropical storm gg“ 7 — 0-180°W ) ‘ 17, 22 | WWW— Wind speed required by
4~ vcplcal uepressmn. o (10 5
1 ' 27, 39 local directive (100, 65, 50,
NN -~ advisory number 3 0 co B\ “ls 27 PN
F - fix cualit - 0-186° & % South 51, 63,]  SURY
£ MR qualty. 5 ~ 0-180°W J 75 |RR — same as 7
i ~ excellent 2 z B
— good larif deemed
% ?,o_ou L L L L - Longitude (tents of 80 | Clarifying remarks desme
~ fair oo oo dogros) necessary by issuing agency.
4 — greater than 40 n.m.
te — fix type 7 0 — initial position report. FORMAT NOTES
1 — reconnaissance 34, 1~ 12-hour ?YO%“OS%S 1L () Enclosed group number. Uss
7 - land-based radar gg' 2 — 24-hour prognosis group as required by regionsl
3 — aircraft radar 79 f - é%‘?“mf prognosis directive.
4 — satellite. 7 — 72-hour prognosis ) o
5 _ ships WWW — max wind (kts) 2. O En;{zrf:-fed gr(:)jfp number. Use
- i RR - di £ % wind group it appropriate.
6 ~ synoptic reports min radius ¢ (Jpax wing .
7 — extrapolation ( 00 = near center ) 3. Line out unneeded groups.
Bullee] 1+ HH 2. AAAAAA (@) ty NNFtg laddttte
tin 1D L HH
5. 99LoLole 6. Q, LoLoloke |7. OWWWRR (8)0QIRR (9)0a2rR (10) 0Q3RR
A 199 ONE 0SE O8¥
N F(12) owwwrr  [13) OQIRR (19) oQ2RR (15) oa3re (i€) 0Q4rRR
4 10100 ONE 0SE- CSW ONW
L b .
; (17) owwwrr  (19) (8 0QlrRR 19 ) 0QZRR @ GQ3IRR (21) 0Q4RR
010065 ONE CSE OS¥W OHW
72 '
s ) OWWWRR 23} 001 RR @Eazaa @ OQ3RR (26) 0Q4RR
i 0050 ONE OSE CsW CNW
$ - {{27) OWWWRR @ OQIRR r29) OQ2RR @ OQ3RR \35 OU4RR
0030 ONE QSE oswW ONW
32, 99Lalala 33. Q_Lololeko |34, IWWWRR 35) 1Q1RR (36) 1G2RR (37) 1Q3RR (38) 1G4rR
12:h: | 99 1 NE 1$E
Prog | (39) TWWWRR @ 1Q1RR (41) 1Q2RR @ 1Q3RR @ 1G4RR
1050 [INE 1SE N TNW
44, 99Lolala |45, Q_LolobLolo | 46. 2WWWRR 201RR (48) 2Q2RR (49) 202RE (50) 204RR
24he | 99 2 INE 2SE 25W 2HW
5 {51) ZWWWRR @ 2018R @ 2Q2RR 4) 2Q38R @ 2Q4RR
1 2050 ‘ g
2 2NE 2SE SW L
56. 99Lalale |57, @, Lololoke | 58. 4WWWRR @mmsz @ AQ2RR
sone 199 4 4NE 4SE
. (83) 4WWWRR &4, 4Q1RR (83) 4Q2RR @maga 7) 404RR
% 14050 4NE 4SE 45W ANW
68. 99Lalale |69, QcLolokolo | 70. 7WWWRR @ 7QIRR (72 792RR @ 7Q3IRR @) 7GARR
72.he 199 7 7NE 7SE 75W TNW
Prog |75) TWWWRR &) 7Q1RR (77) 7Q2RR (78) 703RR (79) 704rR
7050 THE 7SE 7% 7riy
W |(80) REMARKS
E
M :
A
R
X
$

Air Vieather Service Propesed Form
! - P
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ATTACHMENT 10

DETALLED EYE/CENTER DATA MESSAGE ADDRESSEE:

TSSION NUMBER: DATE : SCHEDULE FIX TIME ’

W TRCRAFT COMMANDER: AIRCRAFT NUMBER: WEATHER ORSERVER:

SIMULTANEOUS FIX WITH OTHER | TRANSMISSION TIME: GROUND STATION RECEIPT TIME PRECEDENCE:

@AIECRA?T: 3 VES o xO A 7 3 IMMEDIATE 3 PRIORITY

K

?msszxcﬁ HEADING:

A

SQUADRON CALL SICH MISSION NUMBER CYCLONE/STORM NAME OBS NUMBER

R, EYE OR CENTER FIXED BY: (Note 1)

ic. ; 2 LATITUDE CENTER FIX. (DEG./MIN.)

D. i E LONGITUDE CENTER FIX. (DEG./MIN.)

W
E ZULY DATE AND TIME OF FIX.
F. CENTER DETERMINATION: 1.POSITIVE, 2.FAIR, 3.POOR.
Note 2)

c. NAVIGATION FIX ACCURACY IN NAUTICAL MILES.

- MINIMUM COMPUTED SEA LEVEL PRESSURE OR COMPUTED
DROPSONDE . (MILLIBARS)

. N ZULD CONFIRMATION OF FIX. POSITION @OEG./MIN.) DATE,

. W/E TIME,

7. ESTIMATE OF MAXIMUM SURFACE WIND OBSERVED. (RNOTS)

K ! BEARING AND RANGE FROM CENTER OF MAXIMUM SURFACE
WINDS. (DEC. AND NM)

L. EYE SHAPE AND DIAMETER (CLRCULAR, OVAL, CONCENTRIC).
ORIENTATION OF MAJOR AND MINOR AXLS (TENS OF DECREES/
NMY . (Note 3}

MINIMUM HEIGHT AT STANDARD LEVEL, (MBS./METERS)

MAXIMUM FLIGHT LEVEL/TEMPERATURE INSIDE THE EYE.

ST= "

I (METERS) (DEGREES CENTIGRADE)
i MAXIMUM FLIGHT LEVEL/TEMPERATURE OUTSIDE THE EVE,
(METERS) (DEGREES CENTIGRADE)
P ! I ABSOLUTE ALTITUDE OF AIRCRAFT (METERS)
: MAXIMUM FLIGHT LEVEL WINDS NEAR CENTER(DEG AND KNOTS)
Q BEARING AND RANGE OF MAXIMUM OBSERVED FLIGHT LEVEL
. WINDS FROM CENTER. (DEG. AND NM)
R. PRIMARY MEANS OF NAVIGATION: (Note 4)
S, EYE CHARACTER: CLOSED WALL, POORLY DEFINED, OPEN
SW, ETC.
T COMM ON CENTER DETER: COMBINE POSITIVE, FAIR, OR
POOR WITH WIND TEMPERATURE PRESSURE, (Note 5)
U. / f / E ATRCRAFT POSITION IF RADAR FIX. (DEG./MIN.)
W
\' REMARKS : TRAIN FEEDER BANDS, CLOUDS IN EYE,ETC.
(A1l After Item S are Optional.}
W,
X.
Y.
Z.
ITEMS K ~ V MAY BE DELAYED IF TIME IS CRITICAL.

- 43 -




ATTACHMENT 10 (Continued)

Mote 1. Transmit Number in accordance with the following code:
Wind

Pressure

Radar

Penetration

Temperature

Cloud

Spiral Overlay

Triangulation

Radar Hole in Sea Return

VOO0 s ON LA s 0 DN e
e s e & s & s = =

Note 2. Center Determination:

1. Positive (0-9 NM)
2. Fair (10-19 NM)
3. Poor {20 NM or greater)

The aircraft may send this information in code figures 1, 2 or 3 or
may indicate the accuracy of the center fix in nautical miles.
Example: Figure 1 would indicate Positive Center Determination with
accuracy of 0 to 9 nautical miles. Figure 5 would indicate center
determination within 5 nautical miles.

Hote 3. Eye Shape will be transmitted: C=Circular, CO=Concentric, E=Elliptical.
Orientation of Major Axis in tens of degrees, i.e., 01-010 to 190;
17=170 to 350; etc. Diameter in NM.

EXAMPLES: C8 - Circular eye 8 miles in diameter,
E09/15/5 = Elliptical eye, major axis 090-270, length of
ma jor axis 15 NM, length of minor axis 5 NM.
C08/14 = Comcentric eye, diameter inner eye 8 NM,
outer eye 14 NM.

Note 4. Transmit Number in accordance with the following code:

LORAN

Radar

Doppler
Celestial

Dead Reckoning
TACAN

[ 2NN W T LS R I L i

Note 5. Transmit in code as follows: W=Wind, T=Temperature, P=Pressure,
R=Radar, l=Positive, 2=Fair, 3=Poor. Example: W2PITl = Wind Fair,
Pressure Positive, Temperature Positive.

Ttems W-Z will be as determined by the specific agency with Storm Warning

Responsibility, i.e., JTWC in Western Pacific, NHC in Atlantic, HWO San Francisco
in FEastern North Pacific; and HWO Honolulu in Central North Pacific.
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