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FWF JAX NO. 1-69

REFERENCE: (a) Navy Coordinator, ProJect STOPFURY ltr with enclosures

TIME ZONE: ZULU Time Zone will be used for all operations.

TASK ORGAIIZATION:

a. Project Director Dr. R. C. Genziy, NXHP

b. Assistant Project Director Commandfsg Officer, Fleet W~eather
Facility, Jacksonville, Florida

c. Navy Project Coordinator cmeandkog Officer, Fleet eather
Facility, lackscaville, Florida

d. Alternate Project Director Assistant Director, MiRL

e. Alternate-Assistant Project Executive Officer, Fleet We.ther
Director/avy Project Facility, Jacksonville, Flo ida
Coordinator

f. WEARECONRON FOUR (rV-4) Commanding Officer, Weather
Reconnaissance Squadron FOUR1

g. Naval Weapons Center (NIVC) Dr. S. D. Elliott, Project Officer

h. Navy Weather Research Facility Mr. C. J. Todd, Scientitic Advisor

i. ATKRON ONE SEVENTY-SIX (VA-176) Commanding Off-icer, Attack
Squadron ONE SEVENTY-SIX

j. NAVSTA Roosevelt Roads Officer in Charge, Naval Weather
Service Environmental Detachment

Roosevelt Roads

k, ESSA/Research Flight Facility Chief, ESSA/RFF

I. 53RD WRS Commander, 53RD Weather
Reconnaissance Squadron
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m, CARCAH (Chief, Aerial Recon- Hr. R.E. Hailrston
naissance Coordination,
Atlantic Hurricanes) i

n. CHINFO (Chief af Information) Mr. A.E. Eastman

o. ESSA Public Affairs 3fficer Mr. K. Lieb

FORCES:

a. EARECONRON FOUR 4 WC-121N Aircraft

b. ESSA/RFF 2 DC-6 Aircraft
1 C-54 Aircrait
i WB-57 AIrcraft

c. 53rd WRS 1 WB-47 Aircraft
1 WC-130 Aircraft

d. ESSA/Weather Bureau Personnel as assigned

e. Navy Personnel as assigned

f. Air Force Personnel as assigned

g. ATKROV ONE SEVENTY-SIX 4 A-6 Aircraft

1. SITUATION: An interdepartmental agreement, executed in 1962,

between the U. S. Weather Bureau (ESSA) and the U. S. Navy, provided

for joint sponsorship of an experimental program of weather modification

in hurricanes. This original 3-year agreement has been reneved and

updated annually since 1965. The Chief of Naval Operations provides

direction and authority for the deployment of Naval pi:sonnel and

equipment involved and also requires that airborne operational control

be exercised by the Navy.

A cloudline experiment will be scheduled in September during a

ten-day deployment to Naval Station. Roosevelt Roads. Naval Weapons

Center, China Lake will provide seeder aircraft; other aircraft

required in accordance with Annex G.
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Chief of Naval Operations has 4&'rected the Commander, Naval Weather
Servize Coftand to appoint the Commanding Officer, Fleet Weather Facility,
Jacksonville as Navy Project Coordinator.

2. MSSION:

a. Conduct experilmental seeding of a hurricane eyewall over an
eight-hour period. This seeding will consist of five separate drops of
pyrotechnic canisters with continous monitoring for a total of 18 hours.

b. Conduct experimental -;l-vding of a tropical cyclone rainband.

c. Conduct a "dry run' ex.4%.Ase for (a) and (b) above during the
period 28-31 July.

d. Conduct "Fallback Research hi.since-" if unable to complete the
primary mission, i.e., forces deployed, bt tropical cyclone evades
seeding area, etc..

3. EXECUTION:

a. Conduct dry run exercise in accordance with Annex D.
b. Conduct experimental seeding of one or more hurri:ane eyewalls

in accordance with Annex E.
c. Conduct experimental seeding of one or more tropical cyclone/

hurricane rainbands in accordance with Annex F.
d. Conduct cloudlj.ne or fallback research missions in accordan--ewith Annex G.4. ANIISTICS: 

Administration and logistics

requirements are listed iti Annex B.
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5o COMND 9;D SIGNAL:

a. Communications Procedures will be followed ir, accordance with

Annex C.

b. Supervisory control of participating aircraft for the "at sea"
portion of the project %ill be exercised by the Coummanding Officer,
Weather Reconnaissance Squadron FOUR (VW-4).

Comander, If. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY
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AN'NEXES

A- Concept of Operations

B - Admi istration and Logistics

C - Communications

D - Dry Run Exercise

E - Hurricane Eyewall Seeding Experiment

F - Hurricane/Tropical Cyclone Rainband
Seeding Experiment

G - Cloudline and Fallback Research Missions

R - Radar Equipments, Operations and Photography

T - Airspace Reservation Agreement

U - Flight Reporting Forms

W - Public Affairs

X - Distribution ]
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I OPERATION PLAN Project STORMFURY
FWF JAX NO. 1-69 Fleet Weather Facility

Naval Air Station
Jacksonville, Florida
June 1969

ANNEX A

CONCEPT OF OPERATIONS

1. General. Two basic experiments have been proposed for Project

STORMFURY Operations 1969. In addition, fallback missions have been

included in the event the basic experiments cannot be conducted.ISeveral technical and operational planning conferences by Navy and ESSA
representatives have resulted in operational plans for conducting these

experiments. An advisory panel composed of five prominent scientists

has reviewed the proposed experiments and has made recommendations to

ensure the scientific validity of the proposed experiments.

a. Evewall Experiment. Seeding and monitoring of the changes in

the structure and circulation of a well-developed hurricane will be

attempted, if nature provides th3 proper storm at the right time anc

place. The area for conducting seeding operations has been prescribed

by joint LOD (Navy)/DOC (ESSA) agreements. Hurricane seeding will be

done at two-hour intervals over an eight-hour period. This experiment

is essentially a continuation, on a larger scale, of seeding operations

conducted on Hurricane BEULAH in 1963.

b. Rainband Experiment./ The four primary objectives of this

experiment are: () Conduct a detailed, dynic and thermodynac

investigation of the rainband; (2) Carry out seeding experiments tc

determine if the basic character of the rainband can be changed by

iA-
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seeding; (3, study the role the rainband plays in the total storm

structure; and (4) investigate how its modification might affect

the total behavior of the storm.

c. Fallback Miss-on. As described in Annex G.

2. Operating Areas. As depicted in Appendix I to this Annex.

3. Aircraft. Take-off times arc scheduled so as to arrive on station

in accordance with the Tango times assigned for each flight as prescribed

in the annex for each experiment.

4. Command Relation. The Aircraft Commander of the Command Control

Aircraft shall assume the duties of On-Scene Commander. In this capacity,

he shall assume SAR responsibility for all aircraft under his control.

5. Sequence of Events.

a. Prior to 1 August 1969 - All pyrotechnic canisters available

delivered to staging bases, as directed by the Navy Coordinator.

b. I August to 15 October 1969 - All participating units will be

on a 48-hour standby to conduct eyewall and rainband experiments.

c. 9 September to 19 September 1969 - A cloudline experiment will

be conducted during a ten-day deployment to Naval Station, Roosevelt

Roads. Nacal Weapons Center, China Lake will provide seeder aircraft;

other aircraft in accordance with Annex G,
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6. Air Operations.

a. Aircraft will file VFR/IFR flight plans at the staging base

to the designated on-station points, then proceed "STORMFURY Operatio-s"

under positive control of the Command Control Aircraft. Aircraft will

remain within the airspace reserved by ATC NOT.M. Upon completion of

operations, aircraft will activate flight plans and proceed from the

boundary of "STORMFURY Operations" to the staging base. The Command

Control Aircraft will notify the appropriate ARTCC wher all aircraft

have departed the "STORMFURY Operations" area so that airspace reserva-

tions may be officially terminated. Identification as a "STORMFURY

Aircraft" shall be included in the remarks portion of the individual

, flight plan,

b. Due regard will be given to crew fatigue and safety cf flight

so that time on station will not represent flight to exhaustion of

aircraft or crew capabilities, particularly in regards to all jet

aircraft.

c. Only pyrotechnic canisters approv,2d by Naval Air Systems Command

will be carried and used by Navy aircraft.

d. "Seeder" pilots w4l1 be alert not to exceed the "G" limits of

their aircraft and will seed VFR when feasible. Otherwise, they will

penetrate the "soft" areas, as indicated by radar. The decision to

abort the mission is an inherent responsibility of the Plane Commander

for each aircraft.
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e. Seeding of the hurricane eyevall must be carried out at no

iower elevazion than 35,00) feet. Sack-up seeding aircraft vll not
follow the first aircraft, but orbit until called for.

. Tims. All cises noted in this Operation Plan are Greenwich Mean

Time, rime Zone ZULU All reports, re'-ords, clocks, voice c omuicatons I
and other refe-ences to time wiii be likewise expr,-ssed in ZULU time.

LELAND i LNDE D
Comander, U. S. Xavy
Navy Project Coordinator/
Assistant Project Director I
for Project STORHURY

Appendix

I - Operating Area

A-4
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OP. . rAO: :'LAN Project STOMEV
F F JA: NO. 1-69 Fleet Weather Facilty

Naval Air Station
Jacksonville. Florlda
June 1969

AX!.EX B

.INISRAT!ON AND LOGISTICS

I. -A-lIXISIRATION

A. General. The importance of rensiusg, recording, collecting,

processing and analyzing the many type; and kinds of research grade

data pertinent to the SrORM!FURY experiments canner be o-eresphasized.

7o achieve these ends, it is incumbenc upon each unit/activity

participating in these experiments to ensure that all instruentsl

equipment utxtized art in peak operating condition, and that all data

collected are recorded as neatly and completely as possible. To ensure

that all aata, including time lapse and radarscope photography film,

are systematically collected, inventoried and distributed, two functional

assignments have been established - the duties and resporsibilities of

these off-:e - are as follows:

1 Data Ouality Control Coordinator (DOLC). ThLs position of

responsibility will '- filled by a person appointed by the Project

Director. The duties on this representative will include, but not

necessarily be limited to, the /ollowing:

a. Chair the Committee of Data Quality Coordinators,

composed of one representative each from VW-4, Seeder Squadron, RFF,

,.C, 53rd WRS and NHRL.

b. Coordinate the design and content of all records

and/or fcrms used,

B-I
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c. rro-ide sufficient copies of all STORNFU recording

forms tc units/actLvities participating in the experiment prior to

the Dry Ron exercises.

d. Be on the scene a- the staging base during all STORnFURY

operations.

e. Receive, inventory and catalog all data collected,

including film and personal notes, at the termination of each day's

operations.

f. Report daily to the Project Director any discrepancies

noted concerning data missing from an experiment.

S. Hand deliver all dropsonde data to the VW-4 DaLa Quality

Coordinator for evaluation and duplicat-on of coded messages.

h. Hand deliver to the NWRE Data Ouality Coordinator a

duplicate copy of data, except film and dropsondes.

i. Hand deliver to :he designated Photo Lab all radar and

time lapse film data for printing of one positive and three negative

copies of all film.

j. As soon as possible after the completion of the processing

of the film, an evaluation report will be forwarded to the generating

agency. This report should comment on the quality of the photography,

areas requiring improvement, and other pertinent remarks.

k. Make distribution of the processed film as follows:

(1) Master positive to NWRC Asheville; (2) original and one duplicate

negative to NHRL Miami; (3) one duplicate negative to NWRF Norfolk; and

(4) one duplicate negative to the generating agency.

2. Assistant Data Quality Control Coordinator. This position

will be filled ly an appointee of the Project Director. The Assistant

Data Quality Control Coordinator will assist the DQCC Officer, as requested.

B- 2
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B. Pre'Deplovment Alert. At the earliest possible time, usually

48-72 hours, in advance of a STORNFURY exercise, the Assistant Project

Director/Navy Project Coordinator will originate a naval message

alerting and directing deployment of forces to the staging base.

Telephone calls M precede message traffic.
A

C. Annml Reort. An annual report will be prepared covering the

experiments conducted during the year. The Project Director will be

responsible for the organization and scientific content of the report,

drawing upon the scientific staffs of the ESSA and the Navy for assistance.

D. NOTAHM Reagponsibhili . For the Eyewall, Rainband, and Cloudline

experiments, NOTAMS will be sent 48 hours, or earlier if possible, in

advance of each operation. The Navy Project Coordinator will carry out

this responsibility, as outlined in the Letter v! Agirzrent with the

Federal Aviation Agency.

E. STORNFURY Data Storage. The National Hurricane Research Laboratory,

Coral Gables, Florida will eventually be the repository of all STORMFURY

data. Copies of these data will be made avai tble i1 -n LoequesE by

interested parties. Necessary funding for reprinting will be provided

by requestors.

II. LOGISTICS

A. NAVSTA Roosevelt Roads. The following services and equipment

are required:

1. General.

a. Reproduction Machine. Rer mmend Bruning or Ozalid
capable of reproducing to a width of 30 inches.

B-3
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b. Office Copier. Recommend dry copier such as Xerox. I
c. Briefing space for approximately 40 people to be used

for general briefing approximately 24 hours before each operation.

d. Limited briefing area to be used just prior to each

flight. Recommend some area close to flight line, preferably in the

Operations Building.

e. feiephone in BOQ rooms for Project Director, Navy Project

Coordinator, Alternate Assistant Project Director, Data Quality Control

Coordinator, Commanding Officer of WEARECONRON FOUR, Chief of Research

Flight Facility and the Navy Scientific Advisor.

f. Three office spaces with three desks in each; a total

of two telephones required. Project Director and Navy Project Coordinator

will assign.

g. Debriefing area required.

2. Specific.

a. EARECONRON FOUR (VW-4)

(1) BOQ billeting for 30 officers.

(2) Billeting for 85 enlisted men (includes 5 mess cooks

and 2 stewards).

(3) Ground Support Equipment:

(a) Workstands, B4 4

(b) Workstands, B5 4

(c) Compressor, Air (3000 psi capacity) 1

(d) Cart, Oxygen (aviators breathing) 1

(e) Ground Power Unit, RY-400 or NC-12C 3

B-4
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b. Naval Weaponr Center (NWC) China Lake

(1) BGQ billeting for four officers and six civilians,

GS-9 through GS-16.

(2) Billeting for four enlisted men.

(3) Storage.

(a) Magazine storage for approximately 3000 NK-112

photoflash canisters (pyrotechnic devices) from about 15 July to approx-

imately 1 Novembez 1969. Space required is approximately lO'x12'x14'.

(4) Transportation.

(a) One pick-up or bomb truck for transporting

technics and personnel.

(b) Two GSA, Navy, or rental station wagons.

c. ESSA/Research Flight Facility (ESSA/RFF)

(1) BOQ billeting for 34 civilians.

(2) Ground Support Equipment:

(a) Three power units, Type MD-3 (28V DC 400 cycle

three phase 115V)

(b) Routine aircraft support.

(3) Fuel/oil - DC-6's:

(a) AVGAS-!II/l45, 100,000 gallons

(b) Oil - AD-1120 grade, 960 gallons

(4) Fuel/oil - W-57:

(a) JP-4 - RFF will provide.

(b) Oil - RFF will provide.

(5) Fuel/oil - C-54:

(a) AVGAS-100/130, 26,000 gallons

(b) Oil - AD-ll00, ashless dispersant, 480 gallons
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(6) Transportation

(a) One half-ton pick-up truck.

(b) One station wagon.

d. Navy Weather Research Facility (NWRF)

(1) 8OQ billeting for three civilians, GS-12 through 15.

e. Fleet Weather Facility. Jacksonville (F JAX)

(1) BOQ billeting for the Navy Project Coordinator and

his alternate.

(2) Transportation.

(a) One rental (Navy) sedan.

f. National Hurricane Research LaboratM (NHRL)

(1) BOQ billeting for eight civilians, GS-9 through 16.

g. CHINFO

(1) Billeting for two enlisted men.

h. ATKR0,, ONE SEVENTY-SIX (VA-176)

(I) BOQ billeting for 11 officers.

(2) Billeting for I CPO and 19 enlisted men.

(3) Ground Support Equipment:

(a) Pre-oiler PONG

(b) LOX cart

(c) Air compressor

(d) Tow tractor

(e) Aircraft jacks:

1. 6000 pound capacity

2. 3400 pound capacity

3. 25,000 pound capacity

B-6
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(f) Hydraulic test stand (3000 psi, 6-25 gal/min)

(g) GTC-85 (or equivalent)

(h) NB-2 electrical power unit (or equivalent)

A-6A electrical power requirements are very

critical as to frequency, phase' rotation and

voltage fluctuations. 115/200 V 400 cps AC 23 (CVA)

(i) Air conditioner (350 to 500 F) NR-2A/B (NR-2B preferred)

(j) Nitrogen cart (3000 psi)

(k) Single point JP refueler

(1) Mil-L-23699 oil

() Pick-up truck

B. Pooling of Resources. It is realized that rA!VSTA Roosevelt Roads

may not have the capability to provide all of the equipment requested by

each separate activity. In this eventuality, pooling of equipment con-

patible to each type aircraft may be necessary. The Project Officer,

NAVSTA Roosevelt Roads, will determine what equipment is available and

forward this information to the Navy Project Coordinator.

Comflander, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY

B-7



I

I
I



I

OPERATION PLAN Project STORMFURY
FWF JAX NO. 1-69 Fleet Weather Facility

Naval Air Station
Jacksonville, Florida
June 1969

ANNEX C

COMMUNICATIONS PLAN

1. Effectivevess. Communications in accordance with NW? 16(B) and

appropriate Joint Allied and Navy Department publications. NWP 16(B)

is effective throughour as applicable to the existing situation unless

modified cr amplified by this Annex.

2. General. This Annex provides comi-unications instructions and

procr-dures for .2rcza]L operations during Project STORMFURY.

3. Call Sias. Aircraft call signs are listed in Appendices I and II

to this Annex.

4. Frequency Plan.

a. Frequencies and guard assignments are contained in Appendices I

and II to this annex.

b. All aircraft will contact the command control aircraft (STORM-

FURY E, F or G) on UHF (STORMFURY Common) or SSB when prepared to submit

OPS Normal report.

5. Distress and SAR Communications. Aircraft shall inform the command

control aircraft of intentions on assigned frequency. If no contact,

aircraft shall attempt communications with ground stations on VHF, UHF

or HURRECO frequencies in Appendices I and II to this annex, If unable

to contact any station on these frequencies, utilize 243.0 MCS (AERO-

NAUTICAL EMERGENCY) or 121.5 MCS (INTERNATIONAL AERONAUTICAL EMERGENCY).

C-1
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6. IFF Plan. IFF Plan will be in accordance with Appendices i and II

of this %nnex. If available, separate squawking modes will be assigned

for aircraft departing ope.ating area.

7. Lost Corunication Plan. Should an aircraft develop transmitter

maliunctlons and be unable to transmit, the aircraft Ghall squa~k

MODE 3 CODE 01 and "Ident". Should an aircraft develop receiver

difficulties znd be unable to receive, or should the aircraft experience

both transmitter and receiver difficulties, the aircraft shall squawk

MODE 3 Cf)DE 02 and "Idept".

8. Emission Control Plan (E-ACON. M4= will be directed by the comand

control aircraft for all experiments.

9. Co,--unications with ARTCC. The Command Ccntrol Aircraft or designated

alternate will maintain a continuous communication watch with the appro-

priate ARTCC and =ake hourly OPS Normal Reports thereto in addition to

updating the geographical coordinates of the center of the airspace

reservation area. The frequencies are:

a. San Juan Radio: SSB 6724.5 KCS, 4712,5 K.S
HF 6567 KCS

b. Jacksonville/Miami ARTCC: (1) Day SSB 6724.5
(2) Night SSB 4712.5

Commander, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY

Andices:

1 - Eyewall Experiment, Communications Plan
Il - Rainband Experiment, Communications Plan

C-2
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APPENDIX I TO ANNEX C

PROJECT STORHFURY CONMUNICATION PLAN
"YEWM"LL EXPERIMENT

IFF
UHF SSB VHF MODE 3 VOICE

CODE CALL

COMMON 377.1 PRI 15082.5 PRI 141.96 21 Approaching
AIR CTL 282.3 SEC 1800C.5 SEC 142.68 26 Departing
AIR CTL 371.9 SEC 23228.5 JAX ARTCC 135.05 STORMFURY
AIR CTL 387.9 TER 4701.5 123.05 Op Area
JAX ARTCC 327.0 TER 9011.5

TER 13222.5
SAN JUAN
ARTCC 6724.5

ESSA/,FF (DC-6)
12,000 41 STORMFURY A
MONITOR A/C "A"
ESSA/RFF (DC-6)
12,000 41 STORMFURY A
MONITOR -A/C "A2"
ESSA/RFF (DC-6)
12,000 41 STORMFURY B
MONITOR A/C "B"
ESSA/RFF (W-57)
OUTFLOW LEVEL NA 14 STORMFURY C
(35-40M)
MONITOR A/C "C"
ESSA/RFF (W-5 )

OUTFLOW LEVEL NA 14 STORMFURY C
(35-40M)
MONITOR A/C "C2"
ESSA/RFF (C-54)
1,000 05 STORMFURY D

MONITOR A/C "D"
VW-4 (WC-121N)
6,000 04 STORMFURY E
COMAND CONTROL A/C "E"
VW-4 (WC-121N)

MONITOR A/C "F"

VW-4 (WC-121N)
1,000 05 STORMFURY G
MONITOR A/C "G"

C-I-I
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APPENDIX I TO ANNEY C (Continued)

IFF
UNIT UHF SSB VMF MODE 3 VOICE

CODE CALL
MW-4 (,WC-21N)
10,000 07 STORFURY H
MONITOR A/C "H"
53RD WRS (c-130)
29,000 14 STOPN1URY IMxITOR Al,i "I"
53RD WRS (WB-47) ,

OUTFLOW LEVEL 14 STORMFURY J

(35-40M)
MONirOR A/C "J"
VA-176 kA-6
33-35,000 20 STORNMURY L
SEEDING AC "L"
VA-i6 (A-b)
)3-35,000 20 STORMFURY M
SEEDiNG AiC "M"
VA- 176(A-6)
33- 35,000 20 STORMFURY N
SEEDING A;C "N"
VA-17b (A-b I33-35,000 20 STORMFURY 0

SEEDING A, C "0"
VA-I ;6 (A-6)

i3- 35,000 20 STORMFURY P
SEEDiN., A, C "P"
VA-1 76 (A- -
.3-35,0O0 20 STORMFURY Q
SEEDING A'C "0"
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APPENDIX I1 TO ANNEX C

PROJECT STORMFUR . COMMUNICATION PLAN
RAINBAND EXPERIMENT

IFF
UNIT UHF SSB VHF MODE 3 VOICE

CODE CALL

COMMON 377.1 PRI 15082.5 PRI 141.96 21 Approaching
AIR CTL 282.3 SEC 18000.5 SEC 142.68 26 Departing
AIR CTL 371.9 SEC 23228.5 JAX ARTCC 135.05 STORMFURY
AIR CTL 387.9 TER 4701.5 Op Area
JAX ARTCC 327.0 TER 9011.5

TER 13222.5
SAN JUAN
ARTCC 6724

ESSA/RFF (DC-6)
12,000 50 STORMFURY A
MONITOR A/C "A"
ESSA/RFF (DC-6)
18,000 44 STORMFURY B
MONITOR A/C "B"
ESSA/RFF (W-57)
OUTFLOW LEVEL 26 STORNFURY C
MONITOR A/C "C"
ESSA/RFF (c-54)
1,000 05 STORMFURY D
BACK-UP FOR STORMFURY "D"
VW-4 (WC-121N)
6,000 04 STORMFURY E
COMMAND CONTROL A/C "E"
VW-4 (WC-121N)
1,000 41 STORMFURY F
MONITOR A/C "F"
VW-4 (WC-121N)
1,000 02 STORMFURY G
MONITOR A/C "G"
VW-4 (WC-121N)
1,000 05 STORMFURY H
MONITOR A/C "H"
53RD WRS (C-130)
29,000 14 STORMFURY I
MONIHOR A/C "I"
53RD WRS (W-47)
35-40M 14 STORMFURY J
MONITOR A/C "J"
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L APPENDIX Il TO AN4NEX C (Continued)

1FF
UNIT UHF SSB VHF MODE 3 VOICE

VA17 A-)CODE 
CALL

35,000 2C STORMFURYLI
SEEDIN'.G A/C "L"
VA-176 (A-6)
17,000 24 STORPEUTRY M
PHOTO & SEEDING A/C "M"

C-II-2
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A'NNEX D

DRY RUNS FOR RAINBAD.- EYEWALL AND CLOUDLINE EXPERIMENTS

I. General. Dry runs of eyewall and rainband experiments will be

conducted on three separate days during late July or early August in

accordance with Annexes E, F and G, with the following exceptions:

a. Dry runs will be conducted in an area to be determined by the

Assistant Director, after consulting with the Director.

b. Center and movement of the eye for the eyewall and rainband

experiments will be simulated. Position and direction of movement

will be announced prior to the exercise. The Cloudline expeiiment

will also be simulated if actual cloudlines are not available in the area.

c. The abbreviated flight times, as shown in Appendices I and II,

will allow each flight to complete at least one entire flight track.

d. Services of the following aircraft will be required for the

cludline experiment, as shown in Annex G:

(1) ESSA - All RFF aircraft

(2) Navy - Two WC-121N's

(3) USAF - One WC-130, One WB-47

2. General Briefing.

a. Time. The Project Director and/or Navy Coordinator will notify

all activities/units by message of the specific dates and times for

conducting the dry run exercises.

b. Place. Conference room to be designated.
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c. Attendees. All STOMFTRY personnel.

d. Aenda.

(1) Opening remarks - Director, Project STORMFURY

(2) Evewal! Experiment - Director, Project STORM!FIRY

(3) Rainband Experiment - Director, Project STORNIFURY

(4) Operation Plan Review - Assistant Director, Project STORMFURY

(5) Data Collection & Reporting - Data Quality Control Coordinator

(6) Forces Status Reports - Senior Representative Present, each

activitv.

3. Communications. As described in Annex C.

4. Abort Contingencies. Decision to abort the mission is an inherent

ecsponsibility of the plane commander of each aircraft. However, the

decision to abort for reason of specific communications equipment failure

only should be made after due coordination with the Project Director

aboard the command control ailccrft.

5- Operations.

a. As directed in Annexes E, F and G, with the following exceptions:

(1) Status reports will be provided the Navy Project Officer at

i90OZ o) the day pr,-ceding the Dry Run Exercise.

(2) rake-off times [or Evewall Experiments - Dry Run:

(a) WC-121, FLIGHT G, will take off so as to be on station

trom 1200Z to 2000Z. At 1730, FLIGHT G will assume the role of FLIGHT F.

(b) W-57, FLIGHT C, will take off so as to be on station

,rom 1330Z tc 150OZ.

(c) DC-6, FLIGHT A, will take off so as to be on station

from 1345/ to i630Z.
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(d) WC-121, FLIGHT H, will take off so as to be on station

from 1400Z to 1815Z. Provide working/ditcbing station for photographer.

(e) WC-121, FLIGHT E, will take off so as to be on etation

from 1415Z to 0.00Z.

(f) Seeding aircraft will take off so as to be on station

at 1430Z to 1530Z, 1530Z to 1630t, and 1630Z to 1730Z.

(g) C-130, FLIGHT I, will take off so as to be on stationj

from 1500Z to 1700Z.

(h) C-54, FlIGHT D, will take off so as to be on station

from 1530Z to 1730Z.

(i) WB-47, FLIGHT J, will take off so as to be on station

from 1615Z to 1800Z. This flight scheduled for 53rd WRS aircraft.

(J) DC-6, FLIGHT B, will take off so as to be on station

from 173OZ to 1930Z.

(3) Take-offE times for Rainband Experiment - Dry Run

(a) WC-12i, FLIGHT F, will take off so as to be on station

from 1200Z to 1500Z.

(b) DC-6, FLIGHT B, will take off so as to be on station

from 1300Z to 1730Z-

(c) WC-121, FLIGHT E, will take off so as to be on station

from 1400Z to 1800Z.

(d) DC-6, FLIGHT A, will take off so as to be on station

from 1400Z to 1800Z.

(e) C-130, FLIGHT I, will take off so as to be on station

from 1400Z to 1730Z.

D3 - _



OPERATION PLAN
FWF JAX NO. 1-69

(f) A-6, FLIGHT L, will take off so as to be on station

from 1430Z to 1630Z.

(g) A-6, W-57, FLIGHTS M and C, will take off so as to be

on station from 1430Z to 1615Z.

(h) WC-121, FLIGHT G, will take off so as to be on station

from 150OZ to 1900Z.

(i) WB-47, FLIGHT J, will take off so as to be on station

from 1615Z to 180OZ.

(4) Take-off times for Cloudline Experiments - Dry Run:

(a) On-station times for all participating aircraft will

be announced at the briefing.

6. Data. Records of all data collected, including film for each flight,

will be delivered to the DOCC, as specified in Annexes E and F of this

Operation Plan.

1EL A ND qj-DZROOD
Commander, U. S. Navy

Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY

Appendices:

1 - Time Table for Dry Run - Eyewall Experiment
1I - Time Table +or Dry Run - Rainband Experiment

D-4
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OPERATION PLAN Froject STORMFURY
FWF JAX NO. 1-69 Fleet Weather Facility

Naval Air Station
Jacksonville, Florida
June 1969

ANNEX E

HURRICANE EYEWALL SEEDING EXPERIMENT

1. General Briefing.

a. Time - 1300Z on day before seeding operations or as soon

thereafter as practicable.

b. Place- To be designated.

c. Aenda-

(1) Opening Remarks - Director, Prcject STORMFURY

(2) Operations Plan Review - Assistant Director, Project STORMFURY

(3) Review Applicable Parts of Operations Plan - Air Controller

(4) Forces Status Reports - Senior Representative of Each Activity

d. Attendees - All personnel participating in the hurricane Eye;al!

Seeding Experiment of Project STORMFURY.

2. Operations.

a. Aircraft and equipment status reports - The Senior Representative

Present of each participating activity will provide the Project Director

and the Navy Project Coordinator with the initial aircraft and equipment

status reports by 1300Z on the day before the actual experiment and daily

thereafter by 0100Z until the experiment is terminated. The Data Quality

Control Coordinator (DQCC) will advise the Director of the status of

instruments and sensor systems in accordance with the same schedule.

b. Fueling Requirements - All aircraft will be fueled at the discretion

of the aircraft commander.

E-J.
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c. Fiight Operations - Flight operations will be conducted in

accordance with the following appendices, as appropriate:

(1) USN Flights - Appendix 1

(2) ESSA Flights - Appendix II

(3# USAF Flights - Appendix ill

3- Position Assignment of Key Personnel: To be assigned by Project

Direccor and AssIstant Project DircIc:,i- al. or before briefing session

,or each mission. Key per.;onnel assigned cE flights will arrive at

respective a-,rcraft 45 minutes prior to takeoff.

4. Air Operations.

a. Filing a Flighr Plan. Aircraft will file VFR/IFR flight plans

at the staging base to a geographical position to be decided at the

preflight tr-.etina. Aircrai departing from other bases file flight

pians, as apptopriaLe, in order to be on station at scheduled times.

Coordination r takeori and on-station imes should be accomplished

thfo-gh STORMFURY Pzoject O:fi:ers at the staging base or Fleet Weather

Facility, Jackson- lie

b IfFiSIF Pracedures. As assigned. See Annex C. Procedures for

airctatt ent .eng anJ departing STOR.MF-RY operating area will be promul-

gated aL the i'riering

C. initial Repoi:. After takeoff, report to ARTCC as required.

d. "OPS Normal" Report. As soon a. practical after reporting to ARTCC,

ca.:h tligh: will contact the Command Control Aircraft via UHF/SSB communi-

• [,:'n? and sub!n t an "OPS Normal" report, verify altitude, and standby

E, :,i -Igned an' -r =onrtolier and air control frequency.
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Each aircraft will report "OPS Normal", or appropriate condition,

to the Command Control Control Aircraft every hour while under his

positive control.

e. Air -ntrol. Upon assignment of an air controller and air

control frequency, each flight will then establish cowmunications on

the assigned UdF frequency. Upon establishing UHF communications, the

Command Control Aircraft, a Navy WC-121N, will assume air control

responsibility for the reporting aircraft by notifying the appropriate

ARTCC of the exercise voice call, FAA radio call, altitude and time of

assuming control. The Command Control Aircraft will retain this

responsibility until either the controlled aircraft or the Command

Control Aircraft departs the operating area, at which time another WC-121N

will acknowledge receipt for the air control of each respective flight,

after establishing respective voice communications. In the event that a

shift in mission is required, all aircraft will maintain original voice

call. Ensure compliance with air control procedures set forth by FAA

in Annex T.

f. Forces Status Report. The Command Control Aircraft will notify

the appropriate ARTCC of the status of each aircraft under its control

once each hour. This report will be in the form of a collective "OPS

Normal" report to the ARTCC.

g. Departing STORFFURY Operating Area. Thirty minutes prior to

departing from the STORMFURY operating area, each flight will advise

the appropriate Oceanic Control of such plans, obtain clearance, and

return independently to the staging base or other operating base.
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5. Radar.

a. Sensitivity Checks. (FLIGHTS E, F, G and H only) All radars

will be -:hecked for sensitivity in accordance with the procedures

described in Annex R.

6. Radarscope Photography. Radarscope photography will be conducted in

accordance with Annex R and the schedule provided by Modus Operandi

Appeudix applicable to each flight. Radarscope photography log, as shown

in Annex R and Annex U, will be completed for each radarscope photographed.

7. Doppler Calibration. All aircraft equipped with Doppler Navigation

Equipment will fly a wind calibration box on the outbound and inbound

legs of each flight for doppler calibration. Commence wind calibration

box pattern using 2 minute legs. Data will be entered on forms furnished

by the Data Quality Control Coordinator as in Annex U.

8. Data Collection Forms. See Annex U.

9. Aircraft Employment. Aircraft will be employed in accordance with the

time table, mission and altitude assignments, as described in the appendices

of this annex.

10. Altitude Assignments. All flights fly pressure altitude (altimeter

set 29.9?), except Flights D, F and G, which fly absolute altitude).

tI. Abor. Contingens.

a. Decision to abort the mission is an inherent responsibility of

the plane commander for each aircraft. However, the decision to abort

tot reason of data measuring instruments failure only should be made

after due coordination with the Project Director aboard the Command

Control Aircraft

E-4
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12.. (Key personnel to designated for two separate
g.(eyprsnelt be dsgae o w ea

debriefings: 1) operational; 2) scientific.)

a. Time - Ls soon as possible after last aircraft lands.

b. Place - To be designated.

c. Agenda-

Assistant Director, Project STORMFURY - Chairman of Operations

Debriefing.

Director, Project STORMFURY - Chairman of Scientific Debriefing.

On-Scene Commander attends both meetings.

Director, Project STORMFURY - Review of operational success of

the experiment.

Data Quality Control Coordinator - Review of data quality and

quantity.

Debriefings will be held back-to-back, with Operational Debriefing

first. Selected key personnel will also attend follow-on scientific

debriefing.

AND J WO

Commander, U. S. Navy
Navy Project Crordinator/

Assistant Project Director
for Project STORMFURY
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EYEWALL EXPERIMENT

Appendices:

I - Navy Flight Procedures
II - ESSA Flight Procedures
III - USAF Flight Procedures
IV - Time Table for STORMFURY (Eyewall) Aircraft Employment
V - Chronological Summary for STORMFURY Aircraft

VI - Composite Flight Tracks for Eyewall Experiment
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APPENDIX I TO ANNEX E

EYEWALL EXPERIMENT

Navy Flight Procedures

1. WC-121, FLIGHT "G"

a. Mission. Low Level Inflow Monitor

(1) Mission Driorities

(a) Meteorological/oceanographic data

(b) Radarscope photography, radar video

(2) Mdum Operandi

(a) Take off in time to arrive at the nearest point 90 NM

from the hurricane eye center at an absolute altitude of 1,000 feet at

080OZ. Hzke two circumnavigations at 75 NM radius from the eye center

with en eye peretration approximately midway in patter in accordance

with Tab A.

b. kgneral Communications. FLIGHT G, Voice Call "STORMFURY GOLF",

will guard the appropriate UFF/SSB frequencies for ARTCC and air control

in accordance %,ith Annex C.

(1) Initial Report. After takeoff, report to ARTCC as required.

(2) Command Control. FLIGHT G will assume command control of

FLIGHTS A, C, and H until relieved of these duties at 1IOOZ by FLIGHT E.

(3) Forces Status Report. See page f-3, paragraph 4.[.

c. Data Collecting Requirements (within 100 nautical miles of eye).

Record data in accordance with Annex U.

Interval Data Collected

Every 30 seconds during pene- Channel 00-10, 14-17
tration; every 1 minute elsewhere
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Data Collecting Requirements (continued)

Interval Data Collected

Every 5 minutes if DLS Data on channel 00-10& 14-17
inoperative.

Every 10 minutes Visual wind for doppler check.

Every 15 minutes routinely, Aircraft position (range/
and at every significant change bearing from eye center)
of course.

Every hour WWV time check

d. Radars. Operate in accordance with Annex R.

e. Post-Flight Debriefing. Turn in all records of data collected,

including radar film, to the DQCC.

A

I'AB A: Flight Pattern for FLIGHT G

E-I-2
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TAB A TO fPPNDlj I TO ANNEX E

FLIGHT PATTERN- EYEWALL EXPERIMENT
FLIGHT "G" (NAVY *C-121N) ALTITUDE 1,000 ft. INFLOW MONITOR

TWO CIRCUMNAVIGATIONS

75 N.M. RADIUS
DIREC~TION

OF
STORM

MOVEMENT

SCALE (NAUTICAL MILES)

E-I-TAB A 0 5 10
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2. WC-121. FLIGHT "H"

a. Mission. Radar and Dropsonde

(1) Mission Priorities

(a) Back-up command control aircraft

(b) Radarscope photography, radar video

(c) Dropsonde

(d) Meteorological data, mid-level

(2) Modus Operandi

(a) Take off in time to arrive in the eye or left front

quadrant of the hurricane at 10,000 feet at 1030Z and conduct flight

operations in accordance with Tab B of this appendix.

b. General Communications. FLIGHT H, Voice Call "STORMFURY HOTEL",

will guard appropriate UHF/SSB frequencies for kRTCC and air control.

See Annex C.

(1) Initial Report. After takeoff, report to ARTCC, as required.

(2) Reporting for Control. Prior to arrival in STORMFURY operations

area, contact FLIGHT "G" to report "OPS Normal". Verify altitude and standby

for assignment of an air control frequency and Air Controller. Establish

UHF communications with assigned Air Controller for conducting flight

along track described in Tab B of this appendix.

(3) Operations Normal Report. See page E-2, paragraph 4.d.

c. Data Collecting Requirements (within 100 nautical miles of the eye).

Record data in accordance with Annex U.
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Data Collecting Requirements (continued)

Interval Data Collected

I minute (or 5 minutes if Time, latitude, longitude, absolute
automatic recorders are altitude, wind direction/speed,
inoperative) temperature, relat-ve humidity and

pressure

10 minutes Visual wind for doppler check

d. Radar. Operate in accordance with Annex R.

e. Post-Flight Debriefing. Turn In all records of data collected,

including film, to the DQCC.

TAB B: Flight Pattern for FLIGHT H
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TAB B TO APPEN)IX I TO ANNEX E

FLIGHT PATTERN -EYEWALL EXPERIMENT
FLIGHT "H" (NAVY WC-121N) ALTITUDE L0.000 ft.

RADAR AND DROPSONDE]

DIRECTION
OF

STORM
MOVEMENT

%I

iII

a •DROPSONDE 20 40 0 iO
SCALE ( NAUTICAL MILES)

E-I-TAB B
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3. W-121, FLIGHT "E"

a. Mission. Command Control Aircraft.

(1) Mission priorities

(a) Aircraft control and com-ud

(b) Radarscope photography, radar and IFF video

(2) Modus Oerandi

(a) Take off in time to arrive at a position relative to

hurricane for best radar data collection, consistent with the most

efficient air control of Project aircraft at 6,000 feet at 1OOZ, and

conduct flight operations in accordance wich Tab C of this appendix.

b. General Communicarions. FLIGHT E, Voice Call "STORMFURY ECHO",

will guard the appropriat,. UHF/SSB frequencies for ARTCC and air control.

See Annex C.

(1) Initial Report. After takeoff, report to ARTCC, as required.

(2) Reporting for Control. As soon as FLIGHTS A, C, G, and H

aircraft are held independently on radar, contact FLIGHT G on UHF/SSB

and copy air control frequencies assigned to each flight. As soo as

each flight is contacted on these respective frequencies, notify FLIGHT G

that he is relieved of on-scene command for these flights. Adjust radar

operating schedule of dll flights as necessary to reduce mutual i-adar

interference. Proceed to determine the axis and area for the initial

seeding ran. Notify ARTCC when air control responsibilities for these

flights have been assumed by reporting the flight identification, A/C

type, altitude and radius of eperation from the center of the reserved

air space for each aircraft.

E-I-5
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c. Assianment of Ai ogrlFeuency and A~r Controllgr. As eachj

flight checks in on LTHFf'SSB, reports OPS Normal, and verifies altitudes

and flight identification, assign an air control frequency and air ton-

trollzr for each aircraft, except the seeding aircraft. All seedingj

aircraft will be assigned to the same air control frequency and air

d. VecEo: Control. Appendix WI is a complete plan view of theI trac'2s of all aircraft participating in the experiment. Air Controller

will vector aircraft to perform assigned missions along applicable

flight tracks - Appendix IV of Annex E is the Time Table for STORMEURY

aircraft employment. Appendix V of Annex E is a chronological sum-zry

Of all aircraft emp~oved .;n the STORMFURY experiments.

e. Forces Status Report. once every hour, collect an "OPS Norm~al"

report from all STORMEURY aircraft on station. Report a collective "CPS

No~rmal for all aircraft in the reser-red airspace to ARTCC once every hour.

f. Shift of Command Control. At Lime "tI'ngo" plus 8 hours, cantact

LLIGHT F. Aitcr verificaticn thac the APS-20 is in "up status, FLI GHT F

.ill notii% FLIGHT E that he will assume cvmaand Lontrol of FLIGHT B at

"Tang-," plus 9 hour5;. WThen FLIGHT C' reports on station, FLIGHT F will

Exercise comm~and control for both FLIGHT'. B and C.

g-Data Collection. Record data in accordance with Annex U.
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Data Collection (continued)

(1) Heteorololicai paameters

intervalata Reuired
Every 1 minute if DLS Time, pressure, temperature,Is operative; every 5 relative humidity.
min. if inoperative.

Every 5 minutes Absolute altitude, pressure
altitude, range/bearing from
eye. Wind direction/speed
(or raw navigation data to
obtain same).

Every 10 minutes Latitude, longitude.

(23 Radar. Operate radars as required for airborne air control
of all aircraft under positive control. Photograph IFF and weather video

as prescrioed in Annex R.

h. Post-Flight Debriefing. Selected crew members attend debriefing(s).

Deliver flight records and film to the DQCC.

TAB C: Flight Pattern for FLIGHT E

E-1-7
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TAB C TO APPVnDIX TO M- NEX E

FLIGHT PATTERN - EYEWALL EXPERIMENT
FLIGHT NE* (NAVY WC-12INJ ALTITUDE 6jD00 ft.

CONTROL AND *COMMAND

DIRECTION
OF

STORM
MOVEMENT

COMMANDi5
A/C

SCALE (NAUTICAL MILES)
I - -0 25 50 75 100

E-I-TAB C
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4. WC-121. FLIGHT, "F"

a. Mission. Low Level Inflow Monitor.

(1) Mission Priorities

(a) Back-up Zor FLIGHT H

(b) Meteorological and oceanographic data

(c) Radarscope photography, radar video

(2) hodus Operandi

(a) Take off in time to arrive at a point 75 nautical miles

from the hurricane eye center at 1,000 feet absolute at 1900Z. Make

two (2) circumnavigations at 75 nautical miles radius from eye center

with an eye penetration approximately midway in pattern in accordance

with Tab D.

b. General Communications. FLIGHT F, Voice Call "STORMFURY FOXTROT",

will guard the appropriate UHF/SSB frequencies in accordance with Annex C,

(1) Initial Report. After takeoff, report to ARTCC, as required.

(2) Command Control. FLIGHT F will assume cormand of FLIGHt A
2

at 2100Z and FLIGHT C2 at 2230Z when FLIGHT E departs the area.

(3) Forces Status Report. See page E-3, paragraph 4.f.

c. Data Collecting Requirements (within 100 nautical miles of eye).

Record data in accordance with Annex U.

Interval Data Collected

Every 30 seconds during pene- Channel 00-10, 14-17
tration; every 1 inin. elsewhere

Every 5 minutes f DLS inoperative Data on Channel 00-10, 14-17

Every 10 minutes Visual wind for doppler check.
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Data Collecting Requirements (continued)

interval Data Collected

Everl 15 minutes 'outinely, and Aircraft position (range/
at every -igniftcant change of bearing from eye center)
course

Every hour WWV time check

d. Cancelling of Reserved Airspace. At "Tango" plus 14 hours,

FLIGHrS F and A2 will proceed independently to staging base. As soon

as both tzg.hts are outside of the reserved airspace boundary, FLIGHT F

will contact ARrCc to report all STOIMFURY aircraft are clear of the

reserved ai.space.

e- Posi-Fiight Debrieting. Tarn in all records of data collected,

including ii-m, ti, the DQCC-

2.BD: Pligh Pattemn t~r FLIGHT F

E-i-9
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A D ro kPPENDIX I TO ANNEX E

FLIGHT PATTERN - EYE WALL EXPERIMENT
FLIGHT "F" (NAVY Wc-121N) ALTITUDE 1,00011 INFLOW MONITOR

TWO CIRCUM NAVIGATIONS

75 N.M. RADIUS

OF
STORM

,AR T
SCALE (NAUTICAL MILES)

0 25 50 715 L0o
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5. A-6 FLIGHTS L, M. N. 0. P, Q

a. Mission. Seeding Aircraft.

(1) Mission Priorities

(a) Pyrotechnic devices delivery

(b) Meteorological data, high level

(c) Time lapse photography, if available

(d) Radarscope photography, if available

(2) Modus Operandi

(a) Seeding Aircraft. Take off in time to arrive on station

for seeding at not less than 33,000 feet at times shown in Tab E. Conduct

fJight operations in accordance with Tab F.

b. General Communications. FLIGHTS L, M, N, 0, P and Q, Voice Calls

"STORMFURY LIMA, MIKE", etc., will guard UHF/SSB frequencies for ARTCC

and air control in accordance with Annex C.

(I) Initial Report. After takeoff, report to ARTCC, as required.

(2) Reporring for Ccn:rt. Prior to entering STORMFURY operating

area, contact Command Control (STORMFURY GOLF) prior to llOOZ, thereafter

STORMFURY ECHO on UHF (STORMFURY Common) or SSB. Whea communications are

established with Command Control, submit an "OPS Normal" report, and

standby for assignment of an air control frequency and air controller.

Upon assignment of an air control Erequency, establish UHF communications

with the assigned air controller. The Primary and Back-up Aircraft

(Seeding) wi1! be assigned the same UHF air control frequency. While on

sttion, all man.-vets will be as directed by, or coordinated with, the

air -. ntroller.

(3) "OPS Normal" Report. See page E-2, paragraph 4.d.

E-1-l0
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(4) Degarting Area. Report to Command Control when departing

area. See page E-3, paragraph 4.g for clearance procedure.

c. Flight Operations. Optimum track to be flown as shown in

Tab E-2 of this appendix. Track will be best possible, considering

restrictions on seeding aircraft, available to satisfy scientific

requirements of experiment.

(1) Pre-seeding. Prior to the actual seeding run, each seeding

flight will be vectored around the hurricane so as to fly a circum-

navigation track as practicable and arrive in the seeding run area

fifteen minutes prior to scheduled drop time. During the fifteen minute

interval before the actual seeding run ie made, the primary and back-up

seeding aircraft will be vectored into the same initial point area fo-

visial contact if possible. If unable to maintain vibual contact, an

altitude separation of 2,000 feet clearance (minimum) will ba assumed.

Notify air controller when visual contact is acqLlred ond/or lost.

Calibrated air speed during the preceding phase of the t:xperiment should

be 240 knots + 10 knots. Pyrotechnic canister drop will commence 5 seconds

after entering the wall cloud, outbound.

(2) Sdin ,. The track to be flown during the seeding run will be

determined by the Project Director and Navy Project Coordinator and relayed

to each flight by the assigned air controller. This track will take into

account "hard core" areas, if any, which will be avoided by use of radar

information (ASR-l/APS-20 or other). "he air controller will notify each

aircraft at Llh 25, 10, 5 and every r:ile thereafter to the drop point.

F-I-1l
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The primary seeding aircraft will commence the release of two hundred

eight (208) pyrotechnic canisters at a rate of approximately twelve

each mile (approximately one every ; second). If unable to commence

release of pyrotechnic canisters within 30 seconds after being so directed,

notify the back-up seeding aircraft and Command Control. The back-up

seeding aircrsft, 2,000 feet below the primary seeding aircraft, will then

begin a seeding run, usirg procedures outlined above.

(3) Post-seeding.

(a) Primary seec.ing aircraft will report on the estimated

degree of completion of his seeding run to include verification of

beginning and ending times of the drop. After delivery or abort of the

pyrotechnic canister loads, activate flight plan, check out with Command

Control an proceed independently to the staging base. Immediately upon

arrival, he will determine the exact number of pyrotechnic canisters

dropped and communicate this to the Command Control Aircraft.

(b) Back-up seeding aircraft continue under the direction of

the assigned air controller in completing a circumnavigation track aroud

the hurricane for photo mission.

d. Data Collection. Record data in accordance with Annex U.

(1) Radar Settings. Unless otherwise directed by Command Control,

seeding aircraft equipped with the ASB-l radar system will operate radar

in accordance with Annex R.

(2) Cloud Photography. Operate hand-held camera to obtain

vertical profiles of clouds, as briefed.

E-I-12



OPERATION PLAN
FWF JAX NO. 1-69

(3) Meteorological Data. Collect and correlate with time

as much of the following information as possible:

(a) CAS

(b) Temperature

(c) Absolute Altitude

(d) ?ressure Altitude

(e) Ground Speed

(f) Drift Angle

(g) Ambient Pressure

e. Post-flight. Attend debriefing and turn in all records and

film to the DQCC.

TAB E-1: Seeding Aircraft Flight Schedule

TAB E-2: illght Track for Seeding Aircraft

E-I-13
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TAB E TO APPENDIX 1 TO ANNEX E

SEEDING AIRCRAFT FLIGPT SCHEDULE

(Based on hurricane center not more than 600 NM from staging base.)

FLIGHT AIRCRAFT TANGO(T) T+2 T+4 T+6 T+8
1200Z 14COZ 1600Z 1800Z 2000Z

L A-6 DROP

HOLDING DROP
M A-6 STANDBY

HOLDING DROP
N A-6 STANDBY

HOLDING DROP
0 A-6 STANDBY

HOLDING DROP
P A-6 STANDBY

HOLDING
Q A-6 STANDBY

First seeding aircraft arrive on station at 1150Z at 35,000 feet.

All subsequent seeding aircraft arrive on station 20 minutes prior to

scheduled drop time, for the aircraft they are to back-up.

E-l-TAB E-I

II



'?A E-:! TO AFlEMIX I TO AMEX E

FLIGHT PATTERN-EYEWALL EXPERUENT
FLIGHTS 7L.M,,O.P.Q0 (NAVY A-;'s) ALTITUDE 33,OGO 16f1.

SEEDERS
FLIGHT TRACK FCR SEEDING AIRCRAFT

DIRECTION OF STORM
MOVEMENT

SC.ALE (NAUTiCAL MILES)
I I I I6 20 40 60 0
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APPENIX I11IC ANNX E

EYEWALL EXPEXWT

ESSA Flight Procedures

1. DC-6. F.IGHTS A. E. A2

a. Mission Hid-level Cloud Physics Monitor.

(1) tissioc Priorities

(a) Meteorological data

(b) Radsrscope photography, IFF video

(c) Cloud physics measurements

(d) Back-up dropsonde

(2) Mdus Operandi

(a) Take off in time to arrive at a paint relative to the

hurricane track of 180 degrees, 60 miles fro-i the eye center at 12,000 feet

at 090OZ, 1500Z and 210OZ, FLIGHTS A, B, A2, respectively. Conduct operations

in accordance with Tab A/B of this appendix.

,. General Communications. FLIGTS A, B and A2, Voice Calls "STORMFURY

ALPHA, STORMFURY BRAVO, and STORPJWdRY ALPHA TWO" re.specrively, w"-i guard

appropriate UHF/SSB frequencies for ARTCC and air control. See Annex C.

(1) initial Report. After takeoff, report to nearest "ATCC as

reo i red•

(2) Reporting for Control. Ch-ck in with Confuand Control Aircraft

on primary UHF/SSB frequency to report "CPS Normal", verify aititude a~d

standby for assignment of air controller and air control frequency.

E-I I-I
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(3) Operations Normal Report. See page E-2, paragraph 4.d.

(4) Delarting Area Report. Reprt to Commd Control Aircraft

when departing STORMFURY operating area. See page E-3, paragraph 5.g

for clearance procedure.

c. Data Collection. Record data in accordance with Annex U.

(1) Radar and Radar Photographl.

(a) Orerations. Unless otherwise directed by Comand Control,

radars and cameras will be operated in accordance with Annex R.

(2) Photo-Panel Camera. Photo the folloving information every

five (5) second,:

(a) Time
(b) Latitude
(c) Longitude
(d) Radar Altitude
(e) Pressure Altitude
(f) Temperature (vortex)
(g) Wind Drection
(h) Wind Speed
(i) Absolute Humidity
(j) Engine Power (3NEP) (40C only)
(k) Interval Timer
(1) Flight Identification

(3) Meteorological Data Collection:

interval Data Recorded

Continuous when sithin 100 miles Visicorder: Levine liquid
of eye, but particularly in eye- water instrumentation.
wall and major rainbapd.

Every second (digital tape) (a) Time
(b) Latitude
(c) Longitude
(d) Magnetic Heading
(e) Magnetic Variation
(f) D.T.C.
(g) True Air Speed
(h) Radar Altitude
(i.) Differential Pressure

E-II-2
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Meteorological Data Collection (CotJAued)

Interval Data Recorded

Eve!7T second (digital tape) (J) Absolute Pressure
(k) Temperature (vortex)
() Temperature (Rosemont)
(a) Drift Angle
(n) Wind Direction
(o) Wind Speed
(F) Pitch Angle
(q) Roll Angle
(r) Absolute Humidity
(s) Liquid Water (J.W.)
(t) C.S.I. Dew Pt Hygro

(40C oaiy)
(u) Icing Detector
(v) Flight Identification

Every 15 minutes Observations as required
to check automatic Doppler
and meteorological system.

Every hour WWV time ciheck

At special positions Cold box aamples at
relative to eye following positions:

(a) Approaching hurricane
first rime; Just be4'ore moving
under cirrostratus shield.

(b) Approaching e:0_e first
.ass; at first evidence ofgale force winds.

(c) 16' eyeuall: all passes
in which time permits. Where
there is ir.sufficient time
for samples in eyewall on
both sides of center, select
samples from the wall nearest
radial of seeding.

(d) At least one sample
in ye before and two after
seeding.

E-II-3
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d. Dropsonde. Be prepared t3 make operational drops, as reqaired

by the Plan of the Day (FOD).

e. Cinter Fixes. ise prepared to make operational fixes of eye,

as required by POD.

f. DepartLng STORMFURY Operations Area. Thirty minutes prior to

scheduled departure from the STORWUJRY operations area, contact appro-

priate A'P.TCC and obtain clearance for proceeding to staging base. Upon

receipt of clearance, notify Command Control and proce.d independently.

g. Post-Fllyht Debriefing. Selected crc-. members attena debriefings(a).

Deliver flight records, including radar film, to the DQCC.

rAB A - Flight Track for FLIGHTS A, B and A2

E-II-4



TAB A TO APPEN? !X 11 OF .,.E) Z

FLIGHT PATTERN - EYEWALL EXPERIMENT
FLIGHTS 0A8 (RFF CC-6), S0 (RFF DC-6) AND"A2" (RFF DC-6)

CLOUD PHYSICS MONITORS
IRECTION OF STORM

MOVEMENT

ALTITUDE 12,100FT
i . FLY TO POINTS

L-2-3-4
t ETHEN:

FLT A - 4 TIMES
FLT 8- 5 TIMES

0
1% %

START

SCALE (NAUTICAL MILES)
0 £0 20 30 40 50

E-I I-A-1



TAB A-2 TO AWUDX 1 Ii F AUX Z

OPTIONAL FLIGHT PATTERN -EEWALL EXPERIMENT
FLIGHTS "A" (RFF DC-6). "B" (RFF DC-6) AND *A2= (RF-e DC-6,

CLOUD PHYSICS MONITORS
flDIRECTION OF STORM

MOVEMENT

ALTITUDE
-- 12000, FT.

----- CLIMB
- 20000 FT

REPATTRACK®
TO ® ONCE

® ,,,03.

SCALE (NAUTICAL MILES)

0 .o 20 30 40 50

S-II-A-2
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2. WB-57, FLIGHTS "C", "C2"

a. Misgion. High Level Outflow Monttor.

(1) Mission Priorities

(a) Meteorological data

(b) Radarscope photography, radar video

(2) Modus Operandi

(a) Take off in time to arrive at the nearest point 100 miles

south of the eye center at outflow level at 35,000 to 40,000 feet at 0930Z

and 2330Z (FLIGHTS C and C2 respectively), as prescribed as briefing.

Conduct operations in accordance with Tab C of this appenoix.

b. General Communications. FLIGHTS C and C2, Voice Calls "STORMFURY

CHARLIE" and "STORMFURY qHALIE TWO", will guara appropriate UHF/S3B

frequencies for ARTCC and air control. See Annex C.

(1) Initial Report. After takeoff, report to ARTCC, as required.

(2) Reporting for Control. Check in with Command Control Aircraft

on primary UHF/VHF frequency, verify altitude and standby for assignment

of air controller and air control frequency. FLIGHT C check in with

FLIGHT G; FLIGHT C2 check in with FLIGHT F for control.

(3) Operations Normal Report. See page E-2, paragraph 4.d.

(4) Departing Area Report. Thirty minutes prior to scheduled

departure frow the STORMFURY operations area, contact appropriate ARTCC

and obtain clearance for Proceeding to staging base. Upon receipt of

clearance, notify Command Control and proceed independently.

c. Cloud Cameras. All nose camera cloud photographs.

E-II-5
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d. Meteorological Data Collection. Record data in accordance

with Annex U.

Interval Data Recorded

1 second Time, latitude, longitude, magnetic
beading, magnetic variation, DTC, TAS,
radar altitude, differential pressure,
absolute pressure, temp (vortex), drift
angle, wind direction and speed, pitch
angle, roll angle

5 minutes Manually recorded data for back-up:
absolute altitude, pressure altitude,
pressure, temperature, wind direction and

speed (or raw navigation data required to
compute same).

e. Radar an.1 Radarscope Pho tography. Unless otherwise directed by

Command Control, : ero'te ROR-I radar, radarscope and camera systems in

ac,'ioiance with .-Ae:c R.

f. ?ost-Fiight. Selected crew members attend debriefings and turn

in all records of d..ata collected, including radar ilo, to the DQCC.

TAB C Flight Pattern for FLIGHTS C and C2

E-II-6
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TAB C TO APPENDIX II TO ANEX E

FLIGHT PATTERN - EYEWALL EXPERIMENT
FLIGHTS "C" AND "C2" (RFF WB-57) ALTITUDE 35-40.000 ff.

OUTFLOW MONITOR

DIRECTION
OF

STORMMOVEMEN

END

75 N.M. RADIUS1

START
SCALE (NAUTICAL MILES)I I I I 1

0 25 50 75 100

E-II-C-1
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3 C-54, FLIGiT "D'

a. Missicn. Low level Inftow Monitor.

(1) Mission Ftiorities

(a) Meteorological data

(b) Radarscope photography

(c) Sea surface temperature

(2) Modus Operandi

(a) Take off in time to arrive st the nearest point 100 miles

south of the eye center at 1,000 feet absolute at 1500Z. Conduct operations

in accordance with Tab D of this appendix.

b. General Coemunications. FLIGHT D, Voice Call "STORNFY DELTA",

will guard appropriate MlF/SSB frequencie s for ARTCC and air control.

See A-Avex C.

(1) Initiai Report. After tak*iff, report to ARTCC, as required.

(2) Reportina for Control. Check in with Command Control Aircraft

on primary UHF/V-F frequency, verify Aritude and standby for assignment

of air controller and air control frequency.

(3) Operations Xcrmal Reort. See page E-2, paragraph 4.d.

4) Departing Area Report. Thirty miutres prior to scheduled

-eparture from tte STORMFURY Operations Area, contact appropriate ARTCC

and obtain clearance for Proceeding to staging base. Upon receipt .f

clearance, nouifx Co w.and Control and proceed independently.

c. Data Collecton (within 100 nauti 2a !:iles of the eye). Record

data in accordanc. with Annex U.

E-11-7
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Det& Collection (Continued)

lnterval Data Recorded
Every 10 Secovd Time, latitude/longitude, magnetic

heading* indicated air,Peedq radar
"atitude, Pressure alti-,.-de, temp(vortex), wind speed and direction,
absolute humidity, flight identifi-
cation.

Every 1 minute if A1IQ-17 Doppler wind direct--onispeed.
operative; ever, 5 minutes (Visual wind whben dopplerif AMQ-17 inoperative. Inoperative)

rEvery 10 minutes Visual wind for doppler zheck
Every 15 minutes routinely, Akircraft Position (range/bearingand at every Significant from eye)change of course

Every hour IAV time check
d- PosIFigt Debrefinq Turn in all records of data collected,

including radar tutum, to the DQCC.

!A- Flight Pat tern for FLIGHT D)

E-JI -8
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FLIGHT PATTERN - EYE WALL EXPERIMENT
FLIGHT 00 (RFF -54) ALTITUDE 1,000 ft.

INFLOW MONITOR

DIRECTION
OF

STORM

CIRCUMNAVIGATIONS
(75 N.M. RADIUS)

SCALE (NAUTICAL MILES)

0 25 so 75 o
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APPENDIX III TO AMME E

EYEWALL WXERI~-

Air Force Flight Procedures

1. WD-47. FLIGHT "3"

a. Mission. High Level Outflow onitor.

(1) Mission Priorities

(a) Meteorological data

(b) Raderscope photography

(2) Mod-w Operandi

(a) Take off in time to arrive at the nearest point 100 miles

south of the eye center at outflow level at 35,000 to 40,000 feet at 160OZ.

Conduct operatio.s in accordance with Tab A of this appendix.

b,. Gener~al Communications. FLIGHIT J, Voice Call "STOPIFURY JULIET'r",

will guard appropriate UHF/SSS frequencies for ARTCC and air control.

Se. Annex C.

(1) initial Report. After takeoif, report to ARTCC, as required.
(2) Rerarting for Control. Check in with Command Control Aircraft

on primary UHF/VHF frequency to report "OPS N--rmal", verify altitude and

standby for assignment ot air controller and ai, control frequency.

(3) OLperariong Normd. Report. See page E-2, paragraph 4.d.

(4) Departing Area Report. Thirty minutes prioi to scheduled

departure from the STORNFURY operations area, contact appropriate ARTCC

and cbtain clearance for proceeding to staging base. Upon receipt of

clearance, notify Command Control and proceed independently.

E-LII-I
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c- Data Collection. Record data in accordmr~e with Annex ZJ.

(1) -mznuail, recorded data. Fill in WB-47 Report Ferm, i.
triplicate, as supplied by Project Director. Record data requested

on pre-asse-bled triplicate forms (see Tab B of this appendix)

sup!;i'ed at pre-flige.

(2) Radar and Radarscope Photography. Operate APS-64 radar
and 0-15 cawera system in accordance with Annex R.

d. Post-liLt. Selected crew members attend debriefing(s) and
turn in all rez-ords of data collected, including film, to the DOCC.

_ABA Fligit Pattern for FLIGHT J

E-III-2
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FLIGHT PATTERN - EYE WALL EXPERIMENTFLIGHT "Jo(AF WB-47) ALTITUDE 35-40.000 ft.
OUTFLOW MONITOR

DIRECTION
OF

CIRCUMNAVIGATIONS
(75 N.M RADIUS)

EN D________________STA RT_________________

SCALE (NAUTICAL MILES)
0 25 50 75 100

E-1II-A-1
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2. WC-130, LIGHT "I"

a. Mission. High Level Clou6 Physics Monitor.

(1) Mission Priorities

(a) Meteorological data

(b) Radarscope photography, radar video

(2) Modus Operandi

(a) Take off in time to arrive at a position approximately

90 nautical miles south of the hurricane eye center at 29,000 feet at

1500Z. Conduct operations in accordance with Tab B of this appendix.

b. General Coununications. FLIGHT I, Voice Call "STORMFURY INDIA",

will guard appropriate UHF/VilF frequencies for ARTCC and air control.

See Annex C.

(1) Initial Report. After takeoff, report to ARTCC, as required.

(2) Reporting for Control. Check in with Command Control Aircraft

on primary UHF (STORMFURY Common) or VHF 134.1 to report "OPS Normal",

verify flight altitude and standby for assignment of air controller and

air control frequency.

(3) Operations Normal Report. See page E-2, paragraph 4.d.

(4) Departing Area Report. Report to Command Control Aircraft

when departing area. See page E-3, paragraph 4.g for clearance procedures.

c. Data Collection. Record data in accordance with Annex U.

(1) Meteorological:

Interval Data Recorded

Every 5 minute., Time, wind direction, wind speed,
ambient temperature, pressure,
altituee and radar altitude.

Every 5 minutes A/C position (latitude/longitude)

E-11I-3
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Meteorological Data Collection (continued)

Interval Data Recorded

Every 10 minutes Range and bearing of center of eye.

Every 15 minutes Observations as required for updating
Doppler and autontatic recording
equipment.

Every hour WVWT time check

(2) Radac. Operate in accordance with Annex R.

d. Post-Flight. Attend post-flight debriefing. If not feasible,

retain all copies of all data collected, including film, at base of

flight origin to be hand-delivered to the DQCC. Under no circumstances

will records or film be mailed.

IlAB 8 - Flight Pattern for FLIGHT "I"

E-III-4



TAB B TO APPENDIX III TO AN9NEX E

FLIGHT PATTERNd- EYEWALL EXPERIMENTFLIGHT "I (AF WC- 00) ALTITUDE 20,1000 ft.CLOUD PHYSICS MONITOR
DIR ECTION

OF
STORM

MOVEMENT

ORDER OF FLIGHT PATTERN BY POINTS(1-2-1) 25,OOOFT. DESCEND
(1-43-42-1--3~.. 3 1--1)22,000 FT.

(1-4) CLIMB
(4-13-4) 25,0001FT.

SCALE ( NAUTICAL MILES)
0 i5 50 75 100
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CHRONOLOGICAL SUMARY

APPENDIX V TO ANNEX E

EYEWALL EXPERIMENT

DISTANCE FROM
ON-STATION CENTE. OF

AIRCRAFT FLIGHT VOICE CALL T ALTITUDE AIRSPACE (NM)

WC-121N G STORMFURY G 0800-1500 1,000 ABS 100

DC-6 A SITVMFURY A 0900-1400 12,000 MSL 75

WL-57 C STORMFURY C 0930-1100 35-40,000 MSL 100

*WC-121N H STORMFURY H 1030-2100 10,000 MISL 75

*WC-12LN E STORMFURY E 1100-2100 6,000 MSL 75

**A-6 L-Q STORFURY L-Q 1200-2000 33,000 MSL I00

DC-6 B STORMFURY B 1500-2000 12,000 MSL 75

C-54 D STORMFURY ' 1500-1900 1,000 ABS 100

WC-130 I STORMFURY I 1560-1900 29,00) MSL 90

WB-47 J STORMFURY J 1600-1800 35-40,000 MSL 100

WC-121N F STORMFURY F 1900-0200 1,000 ABS 100

DC-6 A2 STORMFURY A2 2100-0200 12,000 MSL 75

WB-57 C2 STORMFURY C2 2230-2400 35-40,000 MSL 100

*NOTE: STORMFURY H will be Command Control Aircraft until relieved by
STORMFURY E on station.

**NOTE: Seeder aircraft will enter area at FL 330, climb to FL 350
when directed by the STOPJ4FURY Controller and exit at FL 350.
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- OERATIn PL . Project STORWMFUR
•IF JZX 90. 1-69 Fleet Weather Facility

Maval Air Station
Ja-cksonville, Florida
June 1969

Ala=E F

HURRICANE/ITRPICAL CYCLONE RAMIND SEEDING EP(RMMT

1. General Briefing.

a. MWS: 1300Z on day before seeding operations.

b. Pla: To be designated.

c. Aed

(1) Opening Remarks - Director, Project STORMFURY

(2) fl'eratiou Plan Review - Assistant Director, Project STOUMFURY

(3) Review Applicable Parts of Operation Plan - Air Controller

(4) Forces Status Reports - Senior Representa. ve, Each Activity

d. Attendees: All personnel participating in the hurricane rainband

seeding experiment of Project STORMFLRY.

2. Operations.

a. Aircraft and Equipment Status Reports. The Senior Representative

Present of each participating activity will provide the Navy Project

Coordinator wittb initial aircraft and equipment status reports by 1300Z

on the day before the actual seeding experiment, and daily thereafter by

0100Z until the experiment is completed or terminated. The Data Quality

Control Coordinator (DQCC) will advise the Director of the status of

aircraft instruments and sensor systems in accordance with the same schedule.

b. Fueling Requirements. All aircraft will be fueled at the dis-

cretion of the aircraft commander.

F-1
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c. Fligh-7 Operacios. Operations will be conducted in accordance

ith the following appendices, &s appropriate:

fl) USN F'lights - Appendix I

(2' ESSA Flights - Appendix II

,3) USAF Flights - Appendix III

3. Position Assiament of K Personnel. To be assigned by Project

Director and Assistant Project Director at or before briefing session

for each wisiou.

4. Air Operations.

a. Filing a Flight Plan. Aircraft will file VFR/IFR flight plans

at staging base to a geographical position to be decided at the pre-flight

briefing. This position will be based on information received from the

"Early" nesoe-7ie monitor, FLIGHT "F". Aircraft departing from other bases

file flight plans, as appropriate, in order to be on station at scheduled

tr_. Coordination :1 takeoff times and on-station times should be

accomplished through STORMFURY Project Officers at staging base or Fleet

Weather Facility, Jacksonville.

b. Outbound. Fly a wi.4 calibration box for Doppler calibration as

required; then proceed to the Project STORMFURY operating area (airspace

..- ,ervaLion).

c. LFF/SIF Procedures. See Annex C. Procedures for entering and

departing the SfORMFURY operating area will be promulgated at the briefing.

d. Initial Report. After takeoff, report to ARTCC, as required.
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e. M1' Norutl Report. As soon as practical after reporting to

ARTOC, each flight vll contect the Comand Control Aircraft via IPF/SSB

co ications and submit an "OPS Normal" report, verify altitude, and

standby to be assigned an air controller and air control frequency.

Each aircraft will report "OPS Normal", or appropriace condiition, to

the Comand Control Aircraft every hour while in the STORMUIR. operating area.

i. Air Control. Upon assignment of an air controller and aii control

frequency, each flight will then establish comunications with Coi--nd

Control on the assigned IMF frequency. Upon establishing tliF coamunicatious,

the Command Control Aircraft, a Navy WC-121N, will assume air control

responsibility tor the repctting aircraft by notifying the appropriate

ARTCC of the voice call/FAA radio call, altitude and time of assuming

positive control. The Command Control Aircraft will retain this respon-

sibility until either the controlled aircraft or the Command Control

Aircraft departs the operating area, at which time another WC-121N sill

acknowledge receipt for the air control of each respective flight, after

establishing respactive voice communications. Ensure compliance with air

control procedures set forth by the FAA in Annex T.

g. Forces Status Report. The Command Control Aircraft will notify

the appropriate ARTCC of the status of each aircraft under its control

once each hour. This report will be in the form of a collective "OPS

Normal" report to ARTCC. The center of the airspace reservation will

also be updated at this time.

h. Departing STORMFURY Operating Area. Thirty minutes prior to

departing from the STORMFURY operating area, each flight will advise
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appropriate Oceactc Control of such plans, obtain clearanc., and

return independently to the staging base or other opetating hase.

5. Radar

a. Calibration. All radars will be calibrated in accordance

with the procedures described in annex i.

6. Radarscope Photography. Radarscope photoSraphy will be condcted

in accordance with Annex R and the schedule provided by Modus Operadi

Appendxz applicable to each flight. Radarscope photography log, "

showu in Annex R and Annex U, will be completed for each radarscope

photographed.

7- Data Collection Fog"s. See Annex U.

8. A..cratt Emploment. Aircraft will be employed in xccordmace with

the tiw&- table, mission and altitude assignments, as described in

Aendice.s through IV of this annex.

9. Alc.ude Assignments. All aircraft will fly at assigned pressure

alcit.ud-s altmeters set at 29.92), except FLIGHTS "I*', "G" and TH",

which will fty AE 1,000 ieet absolut. a.titude while on station.

10. Abort Cctrin eny., Deision t3 abort the mission is an inherent

responsibili:y or t he plii-e c.,mmande~r for each aircraft. However, the

decision t.. abot! toz reason of data measuring instruments failure

should be made only arer due coordination with the Project Director

aboatd the Comand Control Aircrart.

ii. i)ebriefxng

a :Tme: As soon -s possible &fter last aircraft lands,

b. Place: o be dcslgnated.
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c. Agenda:

(1) Assistant Director, Project STOMFURY - Chairman of

Operations DebrIefing.

(2) Director, Project STORMFURY - ChairmaA of Scientific

Debriefing.

(3) On-Scene Comander attends both meetings.

(4) Director, Project STORMFURY - Review of operational success

of the experiment.

(5) Data Quality Control Coordinator - Review ,f data quality

and quantity.

Debriefing will be held back-to-back, with Operational Debriefing first.

Selected key personnel will also attend follow-on Scientific Debriefing.

Commander, U. S. Navy
Navy Project Coordlnator/
Assistant Project Director
for Project STORMFURY

Appendices:

I - Navy Flight Procedures
II - ESSA Flight Procedures
III - USAF Flight Procedures
IV - Time Table for STORMFURY (Rainband) Aircraft Employment
V - Chronological Summary for STORMFUJY Aircraft
VI - Composite Flight Tracks for Rainband Experiment

F-5



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED

TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

BEST
AVAILABLE COPY



OPERATION PL"
FWF JAX NO. 1-69

APPENDIX I TO ANNEX F

RAINBAND EXPERH4rr

Navy Flight Procedures

1. WC-121. FLIGHTS "F". "C" "H"

a. Mission. Low Level Hesoscale Monitor.

(I) Take off in time to arrive at a point 100 miles southvest

of the storm/hurricane center at 1000 feet absolute altitude at 0600Z,

1400Z and 2200Z, respectively. Conduct operations in accordance with

Appendix I, Tab A.

b. General Coamunications. FLIGHTS "F", "G" and "H". Voice Calls

"STORMIURY FOXTROT", "STORNFURY GOLF", and "STOR.4MFRY HOTEL', respectively,

will guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Reporting for Air Control. As soon as possible after the

arrival of FLIGHT "E" (WC-121N, STORITFURY ECHO) into the Project STORMFURY

operating area (approximacely 1000Z), FLIGHT "F" will establish UHF

(STORMFURY Comson)/SSB voice communications and standby for assignment of

an air control frequency and air controller. After establishing UHF

communications with the assigned air controller, all maneuvers will be

as directed by the air controller.

(3) Operations Normal Report. See page 1-3, paragraph 4.e.
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(4) Dp___ar _n_ STO __Y Operating Area. Thirty minutes prior

to scheduled time for departing the Project STORMFUrRY area (airspace

reservation), contact appropriate Oceanic Control for clearance inbound;

then proceed independently to the staging base. Report departure to

Command Control Aircraft.

c. In-flisht Procedures.

(1) Outbound- Fly a wind calibration box for Doppler calibration,

then proceed to the Project STORHFURY operating area.

(2) Initial Rainband Description Report. As soon as practical

after the aircraft has acquired the center of the storm/hurricane on

radar, FLIGHT ':T' will initiate an initial rainband description report

to the appropriate ARTCC via Single Sideband, precedence "Immediate".

This report will contain the coordinates of the center of the storm/

hurricane, and the distance to the inbound and outbound extremities of

each rainband at 15 degree increments:

Example - (Text)

N 45929 STORMFURY "F" A/C Posit Time (Z) 360-None 030-40/60
4045-40/60 90/120 060-50/80 90/130 075-60/9C; 80/130 etc.

d. Penetration of Storm/Hurricane. FLIGHT "F" will make a penetration

of the storm/hurricane al 0600Z and 1200Z; FLIGHT "G" at 1800Z; and

FLIGHT "H" at OOOOZ. Detailed eye reports will be filed for each pene-

tration and transmitted to FWF JAX via SSB to fulfill Reconnaissance Plan

of the Day requirements.

e. Peripheral Data. Upon exiting the storm/hurricane center, commence

a peripheral data flight at a radius of 80 miles from the center.
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f. Data Collection Requirements for FLIGHTS "F", "" and "H". Record

data in accordance with Annex U.

(1) Meteoroloaical:

Interval Data Collected

Every minute if DLS operative; Channel 00-10, 14-17, time,
every 5 minutes if AMQ-17 ambient pressure, temp and
inoperative relative humidity.

Every 5 minutes True heading, TAS, drift,
ground speed and D values,
range and bearing from center of
eye, surface wind direction and
velocity and surface pressure.

Every 15 minutes Observations as required to
check validity of readings irom
AMQ-17 and Doppler.

Every hour A/C position and WV time check.
Indicate spiral band crossing
angle used, if any.

(2) Radar. Operate in accordance with Annex R.

g. Cloud Photography. While on station, the time lapse 35 MM camera

system will be operated as follows:

Frame Rate 1 frame/5 second
Vertical Tilt zero degreesAuxiliary Data 24-hour clock (Total elapsed time in seconds)

Flight identification

h. Post-FliRht. Attend post-flight debriefing and turn in all records

of data, including film, to the DQCC.

TAB A- Flight Pattern for FLIGHTS F, G and H
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TAB A TO APPOMIIX I TO MnNX F

FLIGHT PATTERN - RAINSAND EXPERIMENT
FLIGHTS "F* IV AND NH* (NAVY WC -121 N) ALT. 1000 ft

LOW-LEVEL MONITORS
COMPLETE FATTERN TWICE EACH FLIGHT

DIRECTION
OF

STORM
MOVE MENT

SCALE (NAUTICAL MILES)
0 20 40 60 o8
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2. WC-121, FLIGHT "E"

a. Mission. Command Contiol.

(1) Take_ off in tire to arrive within sixty miles of the selected

rainbane at 6,000 feet by lOOOZ. Conduct operations in accozdance with

Appendix I, Tab B.

b. General Communications. FLIGHT "E", Voice Ca] 1, "STORMFURY ECHO",

will guard appropriate UHFJSSB frequencies for ARTCC and air control in

accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Repcting on Station. Upon arriv.l in the Project STORMFURY

operating area, establish UHF communications with FLIGHT "F" and assign

an air control frequency and air controller. Notify ARTCC via SSB that

FLIGHT "F" is under positive control, verifying flight identification and

alt!tude and radius of operations of FLIGHT "F".

(3) Assipnment of Air Control Frequency and Air Controller. As

flights "B" through "G" report vL station and UHF communications are

established on STORMFURY Conmon, assign an al.. control frequency and

air controller to each flight.

(a) Tracks to be flown by assigned aircraft. See composite

flight tracks for Rainband Experiment, Appendix VI or Tabs for each flight,

AppenC.ices I through III of Annex F.

(4) Forces Status Report. Collect "OPS Normal" repcrts from all

aircraft under positive control. Submit a forces status report to ARTCC

every hour to verify the flight identification, altitude and radius of

operation foL- each airc :aft.
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c. Data Coliection. Record data in accordance with Annex U.

(1) Meteorologica.:

inzerval Data Recorded

Every minute if DLS operable. Channel 00-10, 14-17
Every 5 minutes if DLS Time, pressure, temperature,
inoperable, and relative humidity.

Every 5 minutes True heading, TAS, drift,
ground speed, D value

Every 15 minutes Pressure/temp. observations
as required to check validity
of readings from AMQ-17 and
Doppler. A/C latitude/longitude.

Every hour WWV time check

(2) Radar. Overare radars as required for airborne air control

of all aircraft under positive control-

(3) Radarscope Photcarauhy. Operate in accordance with Annex R.

d. inbzand- NGEIy ARTCC when all aircraft have departed the

reserved airspace area, verifying flight identification and altitude of

each aircraft pre ,-ously under positive control oi the Command Control Aircraft.

e. Post-Flight Conduct debriering of flight crews. Turn in all records

,'f data c-llected and radar film used to the DOCC.

TAB B - Flight Pattern tor FLIGHT E
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TAB B TO APPENDIX I TO AMNEX F

FLIGHT PATTERN -RAINSANO EXPERIMENT
FLIGHT *E* (NAVY WC-t2l) ALTITUDE 6000 ft.

COMMAND CONTROL

DIRECTION
O F- - -

MOVEMENT

II SEEDED
I_______________________AREAS_

F SC MILES

SCALE (NAUTICAL MILES)
o 20 40 60 ;oZ
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3. A-6, FLIGHT "L"

a. Mission. Seeding and High Level Macrostructure Monitor.

(1) Take off in time to arrive at a pre-determined geographical

position approximately 100 miles east of the storm/hurricane center at

35,000 feet by IIOOZ. Conduct operations in accordance with Appendix I,

Tab C.

b. Ceneral Communications. FLIGHT "L", Voice Call "STORMFURY LIMA",

will guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Reporting for Air Control. Prior to entering the STORMFURY

operating area, contact Command Control Aircraft "STORMFURY ECHO" on UHF

or SSB to report "OPS Normal", verify altitude and standby for assignment

of an air control frequency and air controller.

(3) OPS Normal Report. See page F-3.

(4) Departing STOPWMFURY Operating Area. See page F-3.

c. Flight Operations

(1) Pre-seeding. Prior to the actual seeding, flight will be

vectored to arrive in the seeding area fifteen minutes prior to scheduled

drop time. Calibrated airspeed during the pre-seeding phase of the

experiment should be 240 knots + 10 knots.

(2) Seeding. The track to be flown during the seeding run will be

determined by the Project Director and Navy Project Coordinator and relayed

to the flight by the assigned air controller. This track will be flown in

such a manner as to ensure that the seeding run is conducted under VFR
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condilion3, if possible, and does not exceed the "G" force limits of

the seeder aircraft. Drop rate will be once each second. A typical

seeding track is shown on Tab C of this appendix.

(3) Pot-seedian. the seeding aircraft will report on the

estimated degree of completion of his seeding run to include verification

of beginning an(: ending times of the drop. After delivery of the pyro-

technic devices, activate tlight plan, check out with ComLniand Control,

and proceed independently to the staging base. Immediately upon arrival,

determine the exact number of pyrotechnic canisters dropped and communicate

this information to the Command Control Aircraft.

d. Data Collection.

(1) Radar Settings. Operate in accordance with Annex R.

(2) Cloud Photography. Operate nose and right-side cameras if

available to obtain vertical profiles of clouds, at a rate of one exposure

every six seconds while on station.

(3) Meteorological Data. Collect and record these data in

accordance with Annex U (Forms SF-3, SF-4, SF-5).

e. Post-Fliyht. Attend debriefing and turn in all records collected

and film to the DQCC.

TAB C- Flight Pattern for FLIGHT L
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TAB C TO APPENDIX I TO ANNEX F

FLIGHT PATTERN - RAINBAND EXPERIMENT
FLIGHT 41! (NAVY A-6) ALTITUDE 35,000 ft.

SEEDER AIRCRAFT
COMPLETE PATTERA 1-2-3-4-1 ONCE PRKIq TO
SEEDING RUN AND CONTINUE THE SAME PATIERN
AFTER THE SEEDING RUN UNTIL RELEASED

PI
I-30 1,63eA

SEEDED
AREAS

40 Milas

/ /HOLDINGU

. AREA

SCALE NAUTICAL MILES
6 io io io 4o
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4. A-6, FLIGHI, w,

a. Mission Seeding Back-up/Cloud Photography.

(1) Take off in rime to arrive at a pre-determi-ed geographical

position approximately 100 miles east of the storm/hurricane center at

37,000 feet by 1lOOZ. Conduct operations in accordance with Appendix I,

Tab D.

b. General CommuniLations. FLIGHT "M", Voice Call "STORMIFURY MIKE":,

will guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Reporting tor Air Control. Prior to entering the STORMFURY

operating area, contact Co:amand Control Aircraft "STORMFURY ECHO" on uiiF

or SSB to report "OPS Normal", verify altitude and standby for assignment

of an air control frequency and air controller.

(3) OPS Normal Report- See page F-3.

(4) Departing STORMFURY Operating Area. See page F-3.

c. Data Collection.

(i) Radar. Operate in accordance with Annex R.

(2) Cloud Cameras. Operate, as required, to obtain maximum coverage

of clouds tom the 5,000 toot level to possible tops to 60,000 feet - one

exposure every 6 seconds.

(3) Meteorological. Collect and record these data in accordance

with Annex U.

d. Post-.lighc. Attend post-flight debriefing and turn in all records

of data collected and film to the DQCC.

TAB D - Flight Pattern for FLIGHT M

F-1-8

I B , m , m , m , =



TAB D TO APPENDIX I TO ANNEX F

FLIGHT PATTERN -RAINBAND EXPERIMENT
FLIGHT WM (NAVY A-6 ) ALTITUDE 37,000 ft

PHOTO / SEEDING BACK UP
(CHOOSE PATTERN ® OR ® FOR BEST PHOTOGRAPHY)

50- 344 0

40-

SEEDED
W)30 - 15 mies- AREA -I5mi,,,-
w

-i ®

2

1.0

0 10 20 30 40
SCALE (NAUTICAL MILES)
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APPENDIX II TO ANNEX F

RAINBAND EXPERIMENT

ESSA Fli.ht Procedures

1. DC-6, FLIGHT "A"

a. hib.ion- Mid-level acrostructure Monitor.

(1) ike off in time to arrive at a pre-determined geographical

position at 12,000 feet by 1000Z. Conduct operations in accordance with

this appendix (II), Tab A. Complete flight track patterns will be flown

before, during, and after seeding run.

b. General Communications. FLIGHT"A", Voice Call "STORMFURY ALPHA",

will guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Peport. After takeoff, report to the nearest ARTCC,

as required.

(2) Reporzin2 for Air Control. Prior to entering the STOMFURY

operating area, contact Command Control Aircraft "STORMFURY ECHO" on UHF

or SSB to report "OPS Normal", verify altitude and standby for assignment

of an air control frequency and air controller.

(3) OPS Normal Report. See page F-3.

(4) Departing STORMFURY Operating Area. See page F-3.

c. Calibration Procedures. FLIGHT "A" will climb to assigned altitude

and obtain landfall for doppler calibration. Calibrate radars enroute to

pre-determined geographical position within the STORMFURY operating area.

d. Data Collection. Data will be collected in accordance with Annex U.
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Data Collection (continued)

(1) Meteorological
Digital Photo

Interval Data Recorded Tne Panel

Every 5 seconds for Photo Panel Tire X X
Latitude X X

Every second for Digital Tape Longitude X X
Magnetic heading X

Magnetic variation X
D.T.C. X
True Air Speed X
Ralar altitude X X
Pressure a]titude X
Differential pressure X
Absolute pressure X
Temp (vortex) X X
Temp (Rosemont) X
Drift angle X
Wind direction X X
Wind speed X X
Pitch angle X
Roll angle X
Absolute humidity X
Liquid water (J.W.) X
C.S.I. Dew Pt Hygro X
Engine power (BMEP) X
Icing-detector X
Interval timer X
Flight ID X X

Every 15 minutes Observations nad navigation fixes as
required to update automatic systems

Every hour WWV time check

(2) Radar. Operate in accordance with Annex R.

(3) Dropsondes. Drop as indicated on Tab A.
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(4) Cloud Photography. While operating within 100 nautical miles

of the center of the Project STORMFURY operating area, time lapse 35 W.

camera system will be operated as follows:

Frame Rate - 1 Frame/5 seconds
Vertical Tilt - Zero degrees
Auxiliary Data - 24-Hour clock (Total elapsed time in seconds)

Flight Identification

e. Post-Flight Debriefing. Attend Post-Flight Debriefing and turn

in all records of data collected, including film, to the DQCL.

TAB A - Flight Pattern for FLIGHTS A and C
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TAB A TO APPENDIX 11 To ANNEX F

FLIGHT PATTERN - RAINBAND EXPERWENT
P-1IGHT "A" (RFF DC-6) ALTITUDE 12,000 ft AND
FLIGHT "C" (RFF WB-57) ALTITUDE 40,000 ft.

MID-LEVEL AND HIGH - LEVEL MONITORS
COMPLETE PATTERN 1-2-3-i FOUR TIMES

DIRECTION /

STORM
MOVEMEN

I3

SCALE (NAUTICAL MILES

0 20 40 60 80
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2. DC-6, FLIGHT "B"

a. Mission. Mid-level Mesoscale Monitor.

(1) Take off in time to arrive at a pre-determined geographical

position at 18,000 feet by 1000Z. Conduct operations in accordance with

this Appendix II, Tab B.

b. General Commmications. FLIGUT "B", Voice Call "STORMFURY BRAVO",

will. guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Reorting for Air Cont.rol. Prior to entering the STORMFURY

operating area, contact Command Control Aircraft "SEORMFURY ECHO" on UHF

or SSB to report "OPS Normal", verify altitude and standby for assignment

of an air control frequency and air controller.

(3) OPS Normal Report. See page F-3.

(4) Departing STORMFURY Operating Area. See page F-3.

c. Calibration Procedures. Fly a wind calibration box for doppler

calibration enroute to the Project STORMFURY operating area.

d. Data Collection. Data will be collected in accordance with Annex U.

(1) Meteorological:

Interval Data Recorded

Every 5 seconds for Photo Panel (See page F-II-2

Every second for Digital Tape (See page F-II-2)

Every 10 minutes Observations and navigaticnal
fixes as required to update
automatic systems.

Every hour WWV time check
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Data Collectlon (continued)

(2) Sadar- Operate in accordance with Annex R.

(3) Rorsonk, Drop as indicated in Tab B.
(4) Cloud PhotographY. While on station, the time lapse 35 MM

camera system will be operated as follows:

Frame Rate - I Frame/5 seconds
Vertical Tilt - Zero degreesAuxiliary Data - 24- Hour clock (Total elapsed time in seconds)

- Flight Identification
e. Post-Flight Lbriefins. Attend post-flight debriefing and turn in

all records of data collected, including film, to the DQCC.

TAB B - Flight Pattern 'or FLIGHT B
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TAB B TO APPENIX II To AIE F

FLIGHT PATTERN - RAINBAND EXPERIMENT
FLIGHT NB (RFF DC-6) ALTITUDE 18-20,000 ft.

CLOUD PHYSICS MONITOR
COMPLETE PATTERN 1-2-3-4-1 SIX TIMES (DASHED
TRACK TO BE COMPLETED ONLY AT TIME OF SEEDING)

50

40

SEE DED
30 AREA

2

£o at seedinU,

0.

0 10 20 30 40
SCALE (NAUTICAL MILES)
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3. WB-57. FLIGHT "C"

a. Mission. High Level Macrostructure Monitor.

(1) Take off in time to arrive at a pre-determined geographical

position at 40,000 feet by 1050Z. Conduct oper&tions in accordance

with Appendix II, Tab A. Complete flight track patterns will be flown

before, during, and after seeding run.

b. General Comunications. FLIGHT "C", Voice Call "STORMFURY CHARLIE",

will guard appropriate UHF/SSB frequencies for ARTCC and air control. See

I Annex C.

(A C Initial Report. After takeoff, report to ARTCC, as required.

(2) Reporting for Control. Check in with Command Aircraft on

primary UHF/VHF frequency, verify altitude and standby for assignment of

air controller and air control frequency. FLIGHT "C" check in with FLIGHT "G".

(3) OPS Normal Report. See page F-3.

(4) Departing STORMFURY Operating Area. See page F-3.

c. Cloud Cameras. All nose camera cloud photographs.

d. Meteorological Data Collection. Record data in accordance with

Annex U.

Interval Data Recorded

1 second Time, latitude, longitude, magnetic heading,
magnetic varie-tion, D.T.C., TAS, radar alti-
tude, differential pressure, absolute
pressure, temp (vortex), drift angle, wind
direction and speed, pitch angle, roll angle

5 minutes Manually recorded data for back-up: absolute
altitude, pressure altitude, oressure, temp.,
wind direction and speed (or raw navigation
data to compute same)
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e. Radar and Radarscope Photography. Unless otherwise directed

by Command Control, operate RDR-l radar, radarscope and camera systems

in accordance with Annex R.

f. Post-Flight Debriefing. Selected crew members attend debriefing(s)

and turn in all records of data collected, including radar film, to the DQCC.

I
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APPENDIX III TO ANNEX F

RAINBAND EXPERIMENT

USAF Flight Procedures

1. WC-1302 FLIGHT "I"

a. Mission. High Level Mesoscale Monitor.

(1) Take off in time to arrive at a pre-determined geographical

position at 29,000 feet at 100OZ. Conduct operations in accordance

with Appendix III, Tab A.

b. General Communications. FLIGHT "I", Voice Call "STORMFURY INDIA",

will guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Reporting for Control. Prior to entering the STORMFURY

operating area, contact Command Control Aircraft, "STORMFURY ECHO", on

UHF or SSB to report "OPS Normal", verify altitude and standby for

assignment of an air control frequency and air controller.

(3) OPS Normal Report. See page F-3.

(4) Departing STORMFURY Operating Area. See page F-3.

c. Data Collection. Data will be recorded on Form SF-l in accordance

with Annex U.

(1) Meteorological:

Interval Data Recorded

Every 5 minutes Time, wind direction, wind speed,9ambient temperature, pressure,
electrical field data.
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Meteorological Data Collection (continued)

Interval Data Recorded

Every 5 minutes A/C position (latitude/longitude)

Every 10 minutes Range and bearing of eye center

Every 15 ainutes Observations as required for updating
doppler and automatic recording equipment

Every hour 16WV time check

(2) Radar. Operate APS-42 radar as directed in Annex R.

d. Post-Flight Debriefing. Attend post-flight debriefing if feasible.

If unable, retain all copies of data collected, including film, at flight

origin to be hand-delivered to the DO.CC. Under no circumstances should

any records or film b4 mailed.

TAB A - Flight Pattern for FLIGHT I
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TAB A TO APPENDIX III OF ANINEX I

FLIGHT PATTERN -RAIN BAND EXPERIMENT
FLIGHT PATTERN "I WA WC -130) ALTITUDE 29,000 ft.

CLOUD PHYSICS MONITOR
COMPLETE PATTERN 1-2-3-4-1 SIX TIMES (DASHED
TRACK TO BE COMPLETED ONLY AT TIME OF SEEDING)

50

40-

SEEDED
30- AREA

20

at- Hold A
atseeding, 

d

O 10 20 30 40
SCALE (NAUTICAL MILES)
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2. WB-47. FLIGHT "J"

a. Mission. High Level Macroscale Monitor.

(1) Take off in time to arrive at a pre-determined geographical

position at 38,000 feet by 1400Z, to remain on station until 180OZ.

Conduct operations in accordance with Appendix III, Tab B.

b. General Comunications, FLIGHT "J", Voice Call "STORMFURY JULIETT",

will guard the appropriate UHF/SSB frequencies for ARTCC and air control

in accordance with Annex C.

(1) Initial Report. After takeoff, report to the nearest ARTCC,

as required.

(2) Reportin_ for Air Control. Prior to entering the STORMFURY

operating area, contact Command Control Aircraft, "STORMFURY ECHO", on UHF

or SSB to report OPS Normal, verify altitude and standby for assignment of

an air control frequency and air contr-ller.

(3) OPS Normal Report. See page F-3.

(4) Departing STORPMFURY Operating Area. See page F-3.

c. Data Collection. Data will be recorded in accordance with Annex U.

(1) Meteorological. Collect and record data on Form SF-2 every

3 or 4 minutes.

(2) Radar and Radarscope .Photography. Unless otherwise directed

by Command Control, operate APS-64 radar and 0-15 camera system in

accordance with Annex R.

d. Post-Flight Debriefing. Attend post-flight debriefing. If not

feasible, retain all copies of data collected, including film, at flight

origin to be hand-delivered to the DQCC. Under no circumstances should

any records or film be mailed.

TAB B - Flight Pattern for FLIGHT J
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TAB B TO APPENDIX III OF ANNEX F

FLIGHT PATTERN - RAINBAND EXPERIMENT
FLIGHT ,T' (AF WB-47) ALTITUDE 40,000 ft

HIGH LEVEL MONITOR
COMPLETE PATTERN 1-2-3-1 FOUR TIMES

DIRECTION
OF/

STORM
MOVEMENT/

SCALE (NAUTICAL MILES

0 20 40 60 so
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APPENDIX V TO ANNEX F

RAINBND EXPERIMENT

Chronological Summary

DISTANCE FROM
PROPOSED ON- (MSL) CENTER OF AIR-

AIRCRAFT FLIGHT VOICE CALL STATION TIME (Z) ALTITUDE SPACE (NM)_

W C-121N F STORMFURY F 0600-1400 1,000 ABS 100

WC-121N E STORMFURY E 1000-1700 6,000 75

DC-6 A STORMFURY A 1000-1500 12,000 75

DC-6 B STORMFURY B 1000-1430 18,000 75

WC- 130 I STORMFURY I 1000-1400 29 , 000 150

WB-57 C STORMFURY C 1050-1400 40,000 150

A-6 L STORMFURY L 1100-1A00 35,000 100

A-6 M STOMFUPY M 1100-1400 37,000 150

WC-121N G STORMFURi G 1400-2200 1,000 ABS 100

WB-47 J STORMFURY J 1400-1800 40,000 150

WC-121N H STORIYURY H 2200-0600 1,000 ABS 100

C-54 D STORMFURY D BACK-UP FOR 1,000 ABS 100
STORMFURY G OR H

F-V-1

LI



APPENDIX VI TO ANNEX V

V77 7

A 46

. - -- w.. ". --

-~- .

". -_--:.," - "

* ,, - . _ _ - .-, , ,, - - ,. \

F-V!-!



OPERATION PLAN Project STORMFURY
FWF JAX NO. 1-69 Fleet Weather Facility

Naval Air Station
Jacksonville, Florida
June 1969

ANNEX G

CLOUDLINE AND FALL-BACK RESEARCH MISSIONS

1. Situation. In the event that aircraft and personnel are deployed

to the staging base to accomplish the primary mission of Project

STORMFURY (to conduct either an Eyewall or a Rainband Experiment) and

this mission cannot be completed, a fall-back research mission will be

conducted. This mission is a data collection program, utilizing the

deployed USN, ESSA and USAF aircraft and personnel to collect hurricane,

tropical storm, or easterly wave meteorological/oceanographic data.

A cloudline experiment has been scheduled for a ten-day period at

NAVSTA Roosevelt Roads commencing 9 September 1969.

2. Mission.

a. Conduct FALLBACK ONE on a tropical cyclone.

b. Conduct FALLBACK TUO on a tropical cyclone.

c. Conduct FALLBACK THREE on an easterly wave.

d. Conduct CLOUDLINE EXPERMENT #1.

e. Conduct CLOUDLINE EXPERIMENT #2.

3. Execution- When it appears that it will not be possible to conduct

the primary mission of Project STORMFURY, the Naiy Project Coordinator

will direct execution of one of the following:

a. Conduct FALLBACK ONE in accordance with Appendix I.

b. Conduct FALLBACK TWO in accordance with Aprendix Ii.

G-1
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c. Conduct FALLBACK THREE in accordance with Appendix IML.

d. Conduct CLOUfNL!E EXPERIMENT #1 in accordance with Appendix IV.

. Conduct CL)UDLINE EXPERIMENT #2 in accordance with Appendix V.

4. Flight Plans. 3allback research misstons, not including cloudline,

will require indivicual flight plans (DD-175) to be filed.

DJUNDERWOOD
Commander, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY

.Appendices:

I - Fallback ONE
1I - Fallback TWO
III - Fallback THREE
IV - Cloudline Eyperiment #1
V - Cloudline Experiment #2
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%PPENDIX I TO ANNEX G

FALLBACK ONE

Altitide Assiznments Flight Tracks

41,000'- B-57 (STORMFURY C) F B

36,000' B-47 (STORMFURY J) '

26,000'-- C-130 (STORMFURY I) I r
250

18,000'-- DC-6 (STORMFURY B) 1il
11,000'- -WC-121 (STORMFLTRY E & G)

6,000'- -DC-6 (STORMFURY A), C-54 (STORMFURY D)

1,0001'- WC-121 (STORMFURY F & H) 1
E A D

250
miles

I. Point A is 125 miles from the tropical cyclone center along a

radial from the tropical cyclone ceenter to the staging base.

2. STORMFURY A, B, C, E, F, I and i w.ll fly the penetration pattern

(A-B-A) and will take otf at such time as reqii-ed to arrive at Point A

at 1245Z or at a time to be announced.

3. STORMPURY G, H and D will fly the box pat,.ern (A-D-C-B-F-E-A) and

will take off at such time as required to reach Point A at 1200Z or

at a t e to be announced.

4. Data collected will be as iii Annexes E and F. or as ;ppropriate.
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APPENDIi Ii TO ANNEX G

FALLBACK TWO

Altitude Assignments

41,001 WB-5? (STORMFURY C)

37,000'- WB 47 (STORMFURY J)

30,000' -- C-130 (STORMfb Y I)

18,000' -- DC-6 (STORMFURY B)

12,000'--4-- C-121 (STORMFURY F)

7,000' -- C-121 (STORMFURY E) Flltht Patterns

2,000'-- -- DC-6 (STORMFURY A)

S90
iles

I. Point A is 90 miles from the tropical cyclone centef along a radial

rrom the center of the tropical cyclone to the staging base.

2 Each aircratt will make two circular patterns around and into the

tropical cyclone ab indicated. Takeoffs will be at such time as required

to arrive at Point A at 1200Z or at a time to be announced.

.3. rw, options for FALLBACK TWO are as follows:

a. One WC-121 on a 150-mile orbit or 60 miles further ouL.

b. Two WC-121's with 2,000 teet separation and 10 minutes apart.

4. Data collected will be as in Annexes E and F, or as appropriate.

DIops will be made by STOR'!FURY F and STORMFURY B every 30 minutes, keeping

baelitne checks while on radial legs, Drops will be copied, but not

worked up until the aircraft has lande,.
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APPENDIX III TO ANNEX G

FALLBACK THREE

FLIGHT PATTERNS

/WC-121
> 0 1,000'

STORMFURY F
01 1,1000'

10 ,000'

100 4 Easterly Wave 75

WC-121
-,.l '-''--''-''- I I,0 0 STORMFURY H 5--- ... 75.. .

me 150 1,000

C-54

STORMFURY D

k 300 - 8,000'

DC-6

STORMFURY I
/ T 12,000'

, 100

DC-6
0 STORMFURY BI 100.12,000'

A

G-I It-
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#I

i_ _ _ 0 1 -57" " S '£O FJ Y "SC "

• 41*000'

Easterly Wave

2125

SA 25
125 .=. ,i _ 125 . '

I. Point A in all FALLBACK THREE flight pattern is a point on

an easterly wave determined by the Navy Project Coordinator.

Point 0 in all flight patterns is the origin of the track to be

rLown. All distances are in nautical miles.

2. Takeoffs will be at such time as required to arrive at the

respective point O's at 120OZ, or at a time to be announced.

3. Data collected will be as in Annexes E and F, or as appropriate.

Drops will be made by SrORMFURY A and B every 30 minutes. Drops

will be copies, b:.t not worked up until the aircraft has landed.

G-1l1-2
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APPENDIX IV TO ANNEX

CLOUD LINE EXPERIMENT (NUMBER 1)
FLIGHT PATTERNS, MONITORING AIRCRAFT

After Seeding Run
Pro-Seeding Run is15 .,., . ,. 50

30

B
20 3

start

start 0

f'IS.. oumi LO~L.r'.:
to bass

Altitudes: C-54 -cloud base: OC-6. 12,COO feet; DC-6, 1).000 feet; C-130, 24,000 feet;
Wl-,7, seedIng altItude (to be decided on f Igv Gay).

I. C-54. two DC-6's and C-130 execute boxes l-L. before seeding run.
2. If 3-57 has not 2'lned pattern before point 6, other aircraft should do 8-0104b

while waiting.
3. After 5-57 joins others, proceed in formation from 6 to 9 where 0-57 will start along

cloud line to begin seeding. B-57 will nfrre other A/C position of seeding runs asp.
4. Tw. DC-6's, C-54, and C-130 proceed 9,.10, II where will orbit if necessary until seeding

rur completed. Then complete pattern as indicated through point ib.
5. All turns are outside turns unless otherwise requested.
6. Seeded area length and distance brcween "A" and "C" may be vae;Ied by on-scene Project

officials if required by available cloud lines.
7. Data ;ollection and forms same as Rainband experiment except as Specially requested.
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FLIGHT PATTERN - CLOUD LINE EXPERIMENT NO. I

BACKUP V13UAL
VISUAL MONITOR AND CONTROL MONITOR AND CONTROL

WC 121 N WC 121 N
NO. 1 NO. 2

4,000 t 7,0 ft.

.n-*-30MI OR GREATER -* ---- 30 MI. OR GREATER -

%,ontrol A/C and baku:, wi/ ,'ll ilv patterns as depicted oriented on the
cloud line select,.d by tht. Proie, t i)£ re(tot. Any malfunction oC APS/20

or APS/'5 raddr or rtd.r tim ris should te reper,ed immediately so the
backup plane an n .ure covragw.
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APPENDIX V TO ANNEX G

CLOUD LINE EXPERIMENT (NUMBER 2)
FLIGHT PATTERNS, MONITORING AIRCRAFT

PRE-SEEDING RUN AFTER SEEDING RUN
50 850

CC
40 - 40

0 9
30. 30

2% . 20

I .. 10
A A

Start _2

Retuti I n.m
e m. to base ---

Altitudes: C-54 - cloud base; DC-6, IZ,000 feet; Dc-6, 19,000 feet; C-30, 24,000 feet;
a WS-57, seeding altitude (to be decided on flight day).

I. C-54. two OC-6's and C-130 execute boxes 1-4 before seeding run.
2. If B-57 has not joined pattern before point L, other aircraft should do 4 -0 6-- 4

while waiting,
3. After B-57 joins others, proceed in formition from 4 to 5 where B-57 will start along

cloud line to begin seeding. 8-57 will inform other A/C position of seeding runs asap.
4. Two aC-6's, C-54, and C-130 proceed to 6 and 7 where will orbit If necessary until seeding

run completed. Tnen complete pattern as indicated through point 13.
5. All turns are outside turns unless otherwise requested.
6. Seeded area length and distance between "A" and "C" mey be varied by on-scene Project

officials If required by available cloud lines.
7. Data collection and forms same as Rainband experiment except as specially requested.
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FLIGHT PATTERN - LOUD LINE EXPERIMENT NO. 2

( •BACKUP VISUAL
VISUAL MONITOR AND CONTROL 1 MONITOR AND CONTROL

WC t21 N WC 121 N
NO.1 NO.2

4'0 Oft ?7O ft

4-30MI. OR GREATER *-30 MI. OR GREATER-*

Control A/C and backup A/C wil' fly patterns as depicted oriented on the
cloud line selected by the Project Director, Any malfunction of APS/20
or APS/45 radar or radar cameras should be reported immediately so the
backup plape can insure coverage.
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OPERATION PLAN Project STORMFURY

FOF JAX NO. 1-69 Fleet Weather Facility
Naval Air Station
Jacksonville, Florida
June 1969

ANNEX R

RADAR EQUIPMENTS,OPER TIONS AND PHOTOGRAPHY

1. General.

a. Radarscope photography, by presenting three-dimensional

displays of the precipitation patterns, as well as precision :FF

aircraft positional data, is one of the most important contributions

to the success of the Project SIORMFURY experinents. Radars and

radarscope photographic facilities on such aircraft should therefore

be maintained, tuned and calibrated to the highest standards in order

to obtain research-grade data as well as contributing to flight con-

trol and safety.

b. Radar Data Advisors, designated by the Project Director, will

be aboard each WC-121N aircraft to assist APS-45 operators and Photo

Officers in the operations involved in obtaining optimum radar data I
for each experiment.

2, Radar Equipment and Operations.

a. All aircraft containing radars will operate within the guide-

lines specified for their flight designation in R-7 through R-10 of

this aanex and/or as modified by Command or Radar aircraft with

Project Director exercising Emission Control for the experiment.

b. All radar antennas will be aligned on true north where

possible. Aircraft configurea with Lwo or more radar systems will

ensure that all radar antennas are in agreement before take-off.
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4hete possible, they will simultaneously photograph ground patterns

zfter take-off to document .uch alignment and made an appropriate

enr .. in the Radarscope Photography Log (see Annex U, Form SF-i).

c. All radarscope picture tubes whicn are photographed will be

scribed with a narrow opaque line originat'n S atthe center of the

tube face and extending to the outer edge of the glass surface to

continuously and precisel. indicate true north on all photographs.

d. All cameras ablard WC-121N aircraft will have ID code numbers

affixed in the camera data chamber, separate from the click and data

card, such that the number appears on each radar photograph. (A

typed number on white paper stuck on the right edge of the frame

counter or other suitable location would accomplish this.) This

camera number along with the fiLn magazine number will be ente'red

in the Radarscope Photography Log, Form SF-11.

e. Minimum Discernable Signal (MDS) and Peak Power transmitted (Pt)

will be determined for each radar and entere. in the Radarscope Photo-

graphy Log (Form SF-I1) under "Remarks" for all radars except APS-20.

APS-20 radars will run special Photographic Documentation of Radar

Sensitivity Ch sas per instructions (R-1O) and record results in

the Minimum Discernable Signal (MDS) and Photographic Documentation of

MDS Log, Annex U, Form SF-lO.

3. Radarscope Photographv InstrucLions.

a. Pre-Flight Checks, All Cameras.

(1) Darkroom load all film. Use Plus X Film. If possible,

ca rrv at least one spare magazine in addition to that required for
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rada-scope phocgraphy while within 200 miles of storm center and/or

seeded area.

(2) Vin6 md set clocks only once per flight, noting clock

error thereafter in seconds fast (F) or slow (S) on data card, as

shown on data card sample below. Cleck face will be conspicuously

annotated with a (Z). This will bp done by typing a capital Z on a

small piec4 of paper, and attaching te paper to the clock crystal

with glua. The paper must be small to minimize obscuration of clock

hands.

(3) All radar data cards will be completed as follows:.

A/C voice call sign/BuNo..... STORN fY H/1323 IN
Date (Z) ..................... 3 Oct 1965
Type radar/scope nomenclature APS-20 IP-230 APS-451
Altitude/time e-ror (in sec). 6,000 ft/8S 6,000 ft/iF
Range/range marks ............ 100/50 mi. R 60/20 mi. RM
RHI Stroke Ht, K ft, APS-45 20 K Ht mark,
or APS-20 MDS Test: ___DBM... __.L....__ . . ...

Keep aircraft altitude and data correct and up-to-date on all data

cards as changes occur in flight.

(4) Without magazine in place, check shutter operation for

visible sweep through lens aperture.

(5) Check solenoid for single tilm advancemert each sh-ilter

operation.

(6) Set f/stop (f/5.6 all APS-20 and APS-45 cameras),

(7) Check clock and data section illumination lights foi proper

Ioperation, loose wires, smooth operation of azimuth wheel, erc..
(8) Check internal and external frime counter on camera fr

agreement; and film "backing plate' pressure all magazines.
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N9) :ever put magaz:.Le on camera without first turning camera off.

(JO) After installi-$ magazine first time and before rewving

last time, click off 20 frames; 3ther intermediate eimes of magazine

cemoval, click off 5 frames.

b. In-Flight Checks and Operations.

(1) Set up all scopes after reaching assigned altitude. First,

set intensity so sweep is visibLe with video OFF; then set video until

:'noisc" is visible on scope; then add proper range mark intensity.

Except as prescribed later, leave all scope settings al'rne for entire

flight (to facilitate data reduction and minimize data card changes,

which are frequently overlooked).

(2) Short Test Film. In the event a special in-flight film test

is necessary, use spare magazine to take about 20 frames of radar data

(aL assigned altitude and after setting a1 permanent modes of radar

and camera operation for that flight). Do NOT incluie APS-20 radar

cdlibration, APS-45 height line checks, etc. described elsewhere, which

are necessary on each piece of opeiational film. )evelop test film in

dark bag. Show film to Radar Data Advisor and retain for inclusion with

permanent radar data.

(3) A Radarscope Photography Log (Form FF-II) shall be maintained

each hour for each radarsc.ope while it is photograpited in Order to ensure

tor continuous optimum operation and accuracy of time clocks being photo-

graphed to within one second each hour, reference WWV.
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(4) At each hourly time check, as camera operates normally,

check externel film advanrment (star wheels on side of magazine);

note interml and exter.al frame counters (log differences); check

for clock and data section illumination; czkeck data card for proper

mode of radar operation and vossible aircraft h ighk or date changes;

check APS-45 azimuth documentation wheel agaiast console; check film

footage for possible magazine replacement. Do NOT run out of film!

(5) Unless scope intensity, range marks, focus, etc. change

appreciably, do not adjust at each time check.

(6) APS-20 Range Hark Documentation. After running Photographic

Documentation of F&ar Sensitivity Check (R-l0), take 3 frames ci film

on each different range setting specified for flight with range mark

intensity slightly higher than for normal photography before beginning

normal radarscope operations- Document each properly by standard data

card entry.

(7) APS-45 Range and Height Line Documentation. After setting

up radar operation modes and clicking off 20 frames of film to clear

magazine and check normal operation; take series of PPI north line

and ground pattern orientation photography. Run photo height line

film documentation by manually taking one picture with the height cursor

line set at each 5,000 foot level from the surface 40,000 feet on 60 mile

range. Range marks should be prominent on these photos. All RHI

picture are taken with the height line at 20,000 feet above the surface.

Origin of sweep should remain constant for entire flight, If changes

do become necessai3r, redocument height lines. Documentation enroute

to and from area are minimum requirements.
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(8, APS-45 Con.;ole Azimuth, Camera Data Chamber Azimuth,

and PPI Sweep Azimuth Documentation. AL any tire early 3nd late in

the fli&:it (altitude is not important, but radar and camera cperatica

modes should be as set for entire flight), adjust console azimuth

manually to .Sorth or East (depending on alignment aid prc-ided in

camera for pointer on camera syncro), carefully twist camera syncro

to bring data chamber pointer (long stripped end) to exact agreement

with console azimuth indicator and document on film as follis:

Install clock and data card in camer. (write "AZ test north" Cn card),

place scope in PPI mode, antenna fixed in azimuth, but rocking 160

vertically, "EMERGLNCY SCAN" on, camera control box: lights "ON", set:

for "EVERY OTHER" scan, "JOH4'S BOX" on "RHI AUTO" to take 5 or 6 pi'turei.

(9) Gene il APS-45 Camera Operation. Set C3-R camera control box

to lights "ON"; voltage on RHI to maximum, PPI to 16V; "EVERY OTHER" scait

and leave for entire flight. Operate camera entirely with "'JOHN'S BOX"

turaing camera off by going to "PPI" - or "RHI MAN" modes, not by using

C3-R control box. Operating modes are covered in Radarscope Photography

requirements.

4. Radar Logs, Film Processing and Distribution.

a. MDS, Padarscope Photography, and Radar Data Advisor's logs will

be disseminated before experiments and collected after flights by the

Data Quality Control Coordinator (DOCC).

b. Copies of all logs and film will be made and sent by DQCC to

NHRI Miami, NWRF Norfolk and the generating agency.
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ALL VW-4 WC-121N FLIGHTS

1. Radarfcope Photographic Requirements:

Radar S e at RK Presentation

APS-20 IP-230 200 50 Radar video only.

APA-81 100 40 All except STORMFURY "H": Radar
video and IFF, off-center or GPI,

50 40 best presentation; except: when
within 50 milea of eye or experi-
mental area.

aS-45 PPI 60j12o 20 Every 2 minutes. Series of PI-20 ,
00, +20 tilt for flights above
5,000 feet; use 2-6 RPM if possible.

RHI 60 20 All other times: Series of RHI, 3600
survey of signifcant weather every
half hour. Concentrate on eye (eyewall)
or seeded and surrounling areas. Use
PHI AUTO on I-RPM except G & H which use
manual azimuch control.

a. APS-20 photo every scan, APS-45 PPI every scan; BHI every other scan

as above, when within 200 miles of eye and/or center of seeded area.

b. Operate APS-20's with moderate STC as necessary, FTC off, IAGC N,

receiver gain at 20-30% "grass" for best weather video presentation. GPI

may be used on "radar" and/or "command" scopes at discretion of Project

Director. Log permanent antenna elevation +10 to +30 for best weather video

depending on flight altitude. Log changes if necessary.

c. On all APS-20's where radar weather video and LFF data are gathered

simultaneously, the weather video should be slightly visible above "noise"

on the scope with the IFF appearing as a much stronger, but not "blooming",

signal such thaL IFF data are best displayed on these scopes.
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d. On "radar" and/or "command" aircraft, the APS-20 radar data

program may be modified slightly by the Radar Data Advisor with consent

of the Project Director in order tc suit changing conditions of track,

flight safety, control of aircraft, etc.. However, the basic intent on

both aircraft is to obtain the highest quality of radar weather video

on one scope and mixed video - IFF on the other for accurate aircraft

posicioning, both scopes on optimum range settings for maximum detail.

Consequently, radarscope range settings might be changed for short

periods on these aircraft, then returned for basic operation.

e. On Fallback missions, such as cictidline experiments, rely on

flexibility provided in paragraph (d) above to modify APS-20 IP-230

ranges to 50 or 100 miles, depending on range of aircraft from seeded

areas, leaving APA-81 and APS-45 programs basically as specified. On

cloudline missions, operate APS-45 RHI survey aeries at plus or minus

45 degrees azimuth, centered on seeded areas, three hundred sixty (3600)

degrees RH every half hour.
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ALL DC-6 FLIGHTS

1. Radarscope Photograihic Requirements:

Radar A ! IE._.IC STC Presentation

APS-20 Eyewall 10G 20 - On IFF and radar video, per-
manent antenna tilt for best
presentation (+1+20), set
and leave alone'

APS-20 Rainband

STORMFURY "B" 100 20 - On IFF only within 100 miles.
200 20 - On IFF and WX beyond 100 miles.

STORMFURY "A" 50 10 - On WX only within 100 miles.
200 20 - On IFF and WX beyond 100 miles.

WP-I0 50 10 On On Permanent antenna tilZ
best presentation.

RDR-I 20 5 On On Antenna: rotating vertical.

a. Pho.ograph every scan (or at least once every 10 seconds, whichever

occurs last) when within 200 miles of eye and/or center of seeded area.

b. Note proper documentation necessary on all data cards R-3.

c. Note hourly time checks necessary for equipment, Lameras, radar-

scope clocks, etc., and maintain Radarscope Photography Log, Annex U,

Form SF-lI.

d. Operate APS-20's with moderate STC as necessary, FTC off, lAGS on,

receiver gain at 20-30% "grass" for best weather video presentation.

e. On all APS-20's where radar weather video and IFF data are

gathered simultaneously, the weather video should be slightly visible

above "noise" on the scope, with the IFF appearing as a much stronger,

but not "blooming" signal, such that IFF data are best displayed on

these scopes.

f, On fallback missions, operate all radars as per Rainband Experiment.
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c-54, C-130. WB-57. wB-47 AND SEEDERS

1. Radar Photographic Requirements:

Radar Range RM IEC STC Presentation

Nose Radar Intermediate- 10/20 miles On On Weather video
about 50 miles visible only - antenna

tilt for best
weather presenta-
tion-Log Antenna
Tilt

a. Photo at least every other scan consistent with capability to

record all radarscope data within 200 miles of eye and/or center of

seeded area, except 50 mile radius for seeders.

b. Nots' proper documentation necessary all data cards R-3.

c. Note hourly time checks necessary for equipaent, cameras, radar-

scope clocks, etc., on Radar Photography Log, Form SF-li.

d. Seeder aircraft and ochers with "turn-around" missions install

freshly-loaded film magazine in radarscope cameras when refueling.

Others carry necessary spare magazines consistent with paragraph (a)

abo.,a.
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PHOTOGRAPHIC DOCUMENTATION OF RADAR SENSITIVITY CHECK

FOR ALL APS--20 RADARS

1. The following procedures will be used in the film documentation of

the Radar Sensitivity Check by Photo Officer and technician, assisted

by the Radar Data Advisor.

a. After the peak power transmitted, radar sensitivity checks and

VISUAL MDS have been determined and entered in the MDS log (Form SF-lO),

and all other checks have been accomplished prior to radar operation for

data collection, determine the PHOTOGRAPHIC NDS in the following manner.

b. Set up radar IF gain (mark setting knob for repeatability) and

all other modes for permanent operation for the flig,,t. NOTE: IF gain

must remain constant entire flight. If changes are necessary for control

of aircraft, etc., log time of change and return to original setting

if possible. Otherwise, leave at new setting rest of flight. Document

new VISUAL and PHOTOGRAPHIC MDS as soon as possible or enroute from area.

c. Set up IP-230 and APA-8l (all. AP -20 photography) scopes for

standard range, intensity, video, focus, data cards, etc., for the flight.

d. Take 10-20 frames of film to cleac magazine, assure normal camera

operation. Turn off camera. The following photographic MDS is not to be

used as "test" film, but as a permanent part of the weather radar data.

e. Adjust UPM-44 to -91 DBM test signal (AFTER compensating for

losses), pulse width 12 micro-seconds, delay to about 75 mile range.

f. Add the folloqing line at the bottom of data card: "MDS-51 DEM".

Take three pictures each camera, Turn camera off.
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g. Repeat steps (e) and (f) for test signals -94, -9), -100, -33,

-106 and -109 DBN. DD not forget to change data card entry for each step!

h. Set test signzl -99 DBM at 40 miles for generating faint anRe

mark on all APS-20 scopes for entire flight. Peak UPM-44 at least once

each hour or as necessary.

i. Delete last line of data card and turn on cameras for gathering

specifted radar weather video and/or UFF data.

j. NOTE I-HAT SINCE ALL MODES OF BOTH RADAR AND CAMERA OPERATION

WERE AS SPECIFIED FOR GATHERING DATA ON THE MIGHT, NO FURER ADJtSI1mMS

ARE REQUIRED BEFORE PLACING SYSTEH IN OPERATOM IN STEP (i).

Leland J. D
Commander, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORNFURY
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OPERATIOE PLAN Project STOWNFUY
FVF JAX NO. 1-69 Fleet Weather Facility

Naval A~r Station
Jacksonville, Florida
June 1969

AWEEX T

AMhP=C RESERVAXON GEMN

I. Airspace reservations will be requested and utilized as outlined
in Appendices I through VI inclusive.

LELAND j.//UIDERWOOD
Comander, U. S. Mevy

Pavy Project Coordinator/
Assistant Project Director
for Project STOIMFURY

Appendices:

I - Projecct STORfURf Letter of Agreement with FAA
II - Eyevall Experiment Chronological Sumary
III - Raisibpnd Experiment Chronological Sumiry
IV - International NOTAMS, AIM Publication
V - 24-Dour NOTAM
VI - 3-iurly NOTAX

T-1
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APPENDIX i TO ANNEX T

PROJECT STORMFURY LETTER OF AGREEMENT

EFFECTIVE 1 AMust 1969

SUBJECT: Airspace reservatiw for STOIMFURY Operations, I August through

15 October 1969

1. PURE. The following agreement between San Juan Center, Houston

Center, Miami Center, Jacksenvilie Center, New York Center, ESSA, and

the Navy Project Coordinator, Project STORMFURY/Coimanding Officer,

Fleet Weather Facility, Jacksonville. Florida defines the airspace

reservation area and certain Air Traffic Control procedures within U. S.

CTA/FIR during Operation STORMFrdRY for the 1969 Hurricane Season, and is

supplementary to the provisions contained in AT P 7110,9.

2. STO.Mnt- AREA. As contained within the area defined in Appendix I

to Annex A, STORHFtJLY Operation Plan 1-69 that lies within the San Juan,

Houston, Jacksonville, Miami, and New York CTA/FIR, the moving airspace

reservation area to be protected shall be:

a. Within r 75-nautical mile radius of a point specified in coordinates

from the surface upwards, and;

b. Within a 150-nautical mile radius of the same point at FL 350 and

above ior the Rainband experiment; within a 100-nautical mile radius of

the same point at FL 350 and above for the Eyewall Experiment, except

c. At FL 290, within a 90-nautical mile radius for the Eyewall Experi-

ment, or at FL 290, witbin a 150-nautical mile radius for the Rainband

Experiment.

T-I-1
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The CloLd Lne Exercise for seeding wail-type Cuwulus clouds not

assoclated with a hurricane shall be contained within the same airspace

as the Kiinband Experiment at coordinates specifird by the Navy Project

Coordinator.

The Navy Projec: Coordinator shall coordinate with ATC fez exceptions

to the radius and altituxdes specified herein on an individual basis

should the requirements arise.

The center point, rate of moveent, and track of the moving airspace

reserv-ation will be furnished by the Navy Project Coordinator, or the

"STORMFURY" corAand aircraft. The reservation shall exist ircm O800GMr

on specified dates and continue until notification is received from the

command control aircraft that the reservation Is tecainated. in no "-e

is one reservation period to extend more than eighteen hours.

3. REOLEST FOR AIRSPACE. A request for a specific airspace resetrvation

vill be made to the appropriate Center 48 hours before "T" time by the

Navy Project Coordinator. The coordinates of the designated center point

of the requested airspace reservation will be validated or revised at

T minus 24 hours, T minus 12 hours, and T minus 6 hours. Concurrent with

the 12 hour notification, the Navy Project Coordinator will advise the

type mission, 2ither Rainband, Eyewall or Cloud Line Experiment.

The Navy Project Coordinator is responsible for obtaining approval for

operations within Warning/Restricred Areas.

', AIR TRAFFIC CONTROL PROCEDURES. Standard air traffic control procedures

:ill be utilized enroute to and from the reservation area. Participating

aircraft shall advise ATC when entering the airspace reservation, and

shall obtain ATC clearance through the "STORMFURY" command aircraft,

T-i-2
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prior to departing the area, or remain in VFR flight conditions.

Should any deviation from the assigned protected airspace be necessary,

it will be requested by the aircraft concerned on an individual basis

through the "STORMFURY" command aircraft.

The Navy Project Coordinator will ensure that operational control and

separation of participating aircraft in the STORHFURY airspace reservation,

including all military and ESSA aircraft, will be exercised and maintained

by the "STORHPtRY" command aircraft. This MARSA concept shall become

effective upon activation of the STOPMFURY airspace reservation and

remain in effect until the reservation is terminated.

Search and Rescue action, if necessary, shall be initiated by action

of the Navy Project Coordinator, or his representative.

In the event radio failure should occur, the aircraft is to depart the

reservation at a point nearest its destination. The flight is to proceed

in VFR conditions, or maintain the altitude/flight level assigned in

Appendix V Annex E and Appendix V Annex F to STORHFURY Operation Plan 1-69,

as appropriate, or the minimum enroute altitude/flight level, whichever

is higher. The "STORMFURY" command aircraft shall immediately advise

ATC of known or auspected radio failure.

In the event a non-participating aircraft should enter the airspace

reservation due to communicati.on failure, or other circumstances, all

available information will be forwarded to the "STORMFURY" command

aircraft.

The decision for continuing pyrotechnic drops, or reassigning altitudes

within the reservation, remaina with the Navy Project Coordinator. Com-

plete coordination will be effected in such an instance.

T-I-3
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5. C0MMUNICATIONS. Communications with aircraft operating within the

reservation shall be conducted through the "STORMFJRY" command aircraft,

on station. Hourly "Operations Normal" reports are to be forarded to

the ATC(s) zoncerned. The reservation center point location, projected

track, and rate of movement are to be forwarded to the ATC(s) concerned

on an hourly basis by the "STORMFURY" command aircraft in order that an

accurate reference point is available at all times. This information

shall be relayed by the receiving Center to other Centers concerned.

6. NOTIFICATION OF AERcNAtIrCAL INTERESTS. NOTAM ts are to be issued

by the appropriate Center, except that the Miami Center shall issue the

AIM Publication NOTAM, outlined f.n Appendix IV. The NOTA's are to

follow the format prescribed in bppendices IV, V and VI. Appendix 1V is

planned for pre-season publication in the Airman's Information Manual and

International NOTAM4's Publication.

NOTE: The appropriate Center is the facility within whose control

area of responsibility the storm eye is located.

LELAND J. UNDERWOOD /s/ JAMES J. BOYLE Is'
Commander, U. S. Navy Chief, New York ARTC Center
CO, Fleet Weather Facility
Jacksonville NAS

CHARLES R. HARRISON Is/ WILLIAM P. LEVERETT /s/
Chief, San Juan ARTC Center Chief, Miami ARTC Center

HOWARD J. MASON, Jr. Is/ L. E. ANDERSON /sf
Chief, Research Flight Facility Chief, Houston ARTC Center
Environmental Science Services
Administration

JAMES E. POUND Is/
Chief, Jacksonville ARTC Center T-I-4
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APPENDIX II TO ANNEX T

EYEWALL EXPERIMENT

Chronologi cal Summary

DISTANCE FROM
ON-STATION CENTER OF

AIRCRAFT FLIGHT VOICE CALL TIME (Z) ALTITUDE AIRSPACE (NM)

WC-121N G STORMFURY G 0800-1500 1,000 ABS 1)0

DC-6 A STORMFURY A 0900-1400 12,000 MSL 75

WB-57 C STORMFURY C 0930-1100 35-40,000 MSL 100

*WC-121N H STORMFURY H 1030-2100 10,000 MEL 75

*WC-121N E STORMFURY E 1100-2100 6,000 MSL 75

**A-6 L-Q STORMFbRY L-O 1200-2000 33,000 MSL 100

DC-6 B STORMFURY B 3500-2000 12,000 MSL 75

C-54 D STORMFURY D 1500-1900 1,000 ABS 100

WC-130 I STORMFURY I 1500-1900 29,000 MSL 90

WB-47 J STORMFURY J 1600-1800 35-40,000 MSL 100

WC-121N F STORMFURY F 1900-0200 1,000 ABS 100

DC-6 A2 STORMFURY A2 2100-0200 12,000 MSL 75

WB-57 C2 STORMFURY C2 2230-2400 35-40,000 MSL 100

*NOTE: STORMFURY H will be Command Control Aircraft until relieved by
STORMFURY E on station.

**NOTE: Seeder aircraft will enter area ac FL 330, climb to FL 350 when
directed by the STORMFURY Command Controller and exit at FL 350.
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APPENDIX III TO ANNEX T

RAIN3AND EXPERIMENT

Chronological Summary

DISTANCE FRO
PROPOSED ON- (MSL) CENTER OF

AIRCRAFT FLIGHT VOICE CALL STATION TIME (Z> ALTITUDE AIRSPACE (NM)

WC-121N F STORMFURY F 0600-1400 1,000 ABS 100

WC-121N E STOP-MFURY E 1000-1700 6,000 75

DC-6 A STORMFURY A 1000-1500 12,000 75

DC-6 B STORMFURY B 1000-1430 18,000 75

WC-130 I STORMFURY I 1000-1400 29,000 150

WB-57 C STORMFURY C 1050-1400 40,000 150

A-6 L STORMFURY L 1100-1400 35,000 100

A-b M STORMFURI M 1100-1400 37,000 150

WC-121N STORMFURY G 1400-2200 1,000 ABS 100

WB-47 J STORMFURY J 1400-1800 40,000 150

WC-121N H STORMFURY H 2200-0600 1,000 ABS 100

C-54 D STORMFURY D BACK-UP FOR 1,000 ABS 100
STORMFURY G OR H

T-fl.i-I
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APPENDIX IV TO ANNEX T

INTERNATIONAL NOTAM' S

AIM PUBLICATION

NOTAM

"OPERATION STORMFURY" IDENTIFIES A GROUP OF LARGE-SCALE EXPERIMENTS

TO BE CONDUCTED ON HURRICANES AND TROPICAL STORMS BY THE U.S. ENVIRON-

MENTAL SCIENCE SERVICES ADMINISTRATION AND DEPARTMENT OF DEFENSE

DURING THE PERIOD 1 AUGUST - 15 OCTOBER 1969.

THE EXPERIMENTS WILL BE PERFORMED ON STORMS MOVING SEAWARD FIFTY OR

MORE MILES FROM ANY LAND MASS IN THE WESTERN PORTION OF THE ATLANTIC,

CARIBBEAN SEA AND GULF OF MEXICO. WITHIN THIS AREA, A MOVING AIRSPACE

RESERVATION 75NM IN RADIUS, EXTENDING FROM THE SURFACE UPWARD WILL BE

ESTABLISHED IN CLOSE PROXIMITY TO THE CENTER OF A NAMED TROPICAL STORM.

IN ADDITION, FLIGHT LEVEL 330 AND ABOVE AND FLIGHT LEVEL 290 WILL BE

BLOCKED WITHIN 15ONM RADIUS OF THE SAME CENTER POINT, EXCLUDING LAND

MASSES. THE RESERVATI1A AIRSPACE WILL TRAVEL IN A DIRECTION AND AT

A RATE CONSISTENT WITH THE TROPICAL STORM'S MOVEMENT.

DETAILED NOfAM INFORMATION ON LOCATION, RATE AND DIRECTION OF MOVEMENT

WITHIN U.S. CTA/FIR WILL BE ISSUED 24 HOURS IN ADVANCE OF OPERATION

STORMFURY. INFORMATION RELATIVE TO DEVIATION OF THE RESERVATION FROM

PROJECTED TRACK WILL BE ISSUED BY NOTAM AS IT BECOMES NECESSARY.

AERONAUTICAL INTERESTS ARE URGED TO KEEP ALERT FOR NOTAM'S REIERRING

TO "OPERATION STORMFURY".
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APPENDIX V TO ANNEX T

24 HOUR NOTAM

INTERNATIONAL NOTAM OPERATION STORMFURY HURRICANE RESEARCH

PROJECT OF THE U. S. ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION AND

DEPARTMENT OF DEFENSE WILL BE CONDUCTED (AUGUST, SEPTEMBER, OCTOBER)

Z TO (AUGUST, SEPTEMBER, OCTOBER) Z WITHIN AN

AIRSPACE RESERVATION 75NM RADIUS FROM COORDINATES N ___ W.N

ADDITIONALLY, FLIGHT LEVELS 330 AND ABOVE AND FLIGHT LEVEL 290 ARE

BLOCKED wIrIN 150N _ (00 FOR EYEALL) RADIUS DURING THE PERIOD. THE

RESERVATION WILL MOVE (DIRECTION) ON A TRACK OF DEGS

FROM INITIAL POINT AT (KNOTS) . DEVIATIONS IN SPEED AND/OR DIRECTION

OF MOVEMENT CAUSED BY VARIATION OF HURRICANE (NAME) TRACK WILL

BE ISSUED BY NOTAM AS NECESSARY, OR AT THREE HOURLY INTERVALS. ALL

AIRCRAFT ARE ADVISED TO REMAIN CLEAR OF DEFINED AREAS DURING THE PERIOD

AND TO MAINTAIN CONTACT WITH APPROPRIATE AIR 'lRAFFIC CONTROL CENTERS

FOR LATEST INFORMATION,
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APPENDIX VI TO ANNEX T

3-HOURLY NOTAM.

INTERNATIONAL NOTAM OPERATION STORMFURY.

CE1TER OF AIRSPACE RESERVATION ESTABLISHED AT N W Ar

Z. BLOCK ALL ALTITUDES WITHIN 75 NM RADIUS. BLOCK FLIGHT

LEVEL 330 AND ABOVE ANlD FLIGHT LEVEL 290 WITHIN 150 NM (100 NM FOR

EYEWALL) RADIUS. MOVEMENT WILL BE (DIRECTION) ON A TRACK

OF DEGS AT KNOTS.

T -V1-i
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ANNEX U

FLIHT REPOURING fEOM

I. Geeral. Proper data reportinS is essential to the operational

success of each nission. Appendices I and II of this amex tabulat-

flight reporting requirements for the Eyevall and Ranband e. peri=Mts.

Each tit/activity viL!l use STuNFuRY forms (see Appendices III through

VI) provided prior to take off by the Data Quality Control Coor-Anator

(DQCC) or foru standard to its r-,stine operational requirements.

2. STCRFL'.Y Coordinated Forms. .A11 date collected on STOMM forns,

Tab C through Tab K, will be recorded in triplicate. The original and

copies will be distributed as follows:

a. Turn in original and irise carton to Data Quality Control

Coordinator (DQCC) at post-flight debriefing.

b. DQCC will provide the first carbon of such data to Naval Weather

Researcn Facility, Norfolk.

c. Rerain second copy for .quadronlunit utilizatoo.

3. Unic/Activitv Forms. If unit/activity forms standard to routine

operational requirements are used, the mairimum additional informationInecessary is as follcws:

a. Date (Z)

b. Flight Identification (STORMFURY letter)

c. Take-off and lanalng time (Z)

d. Aircraft type

e. Time of obtaining each parameter recorded.

f. Hourly WWV cime checks with error noted-

U-I



DATA IMWENTORT
EtEVALL EXPERINEXT

____________ I A .-A2 r' C C2 E F G UII'Jj~J L..
st-im _, __- - -- .L ___ .' !Ii2 -.s-2, Wa L _i 34 1 -

[ SF-iD S LOUS NET1si.-u 3 s on'r ., J1 : x I x s...z z.x .SV-5 A . .. , - - -IL-$F" _ WIND CALI_ . _ _ X Iii X -I ISYolO.Nos L,,S jr-l I x x x

37-2 RADA AV. LO X • X x + x x x .x
AM 1.7__.x TAPE __x _x __I x - !

DICrTAL TAPE x I
_ I P+ ! xix 1E F[x

APs-to FtLM (230) - I ++
lr-11 tILN I. XRPx-d FILM -x - -- i
c AuERA FILM x ix../ I vitepsoxvms 'x ix !x x xI

COLD BOX LOG x ___

MET. LOG ;1-•FF) I I x i ,
RADAR LOG (IPF-5) x x x Z I 2 '
FLIGN ikO FF -1) 1Xx xt -x-i- - -

F:.IGRT INFO. (UFF-2) X x : Ix-x I x -
FLIGHT DATA (RFF-3) T ( x x x
DIGITAL STA. C EF -) X iX 1 x ""
DIT. (FF) Lx i Xl x -
ELET. STOS (1 -) 1x x x x14
ELET. STEMS (UFF) Y :rX I . 1.1-CLOUD PHOTOS (RANDOMX X X X X X jX AC XXX X
,,PERSONAL M__ I I Xxt _x y L T v

"i'LTHTDESIG. A A2 B C C2 D I 1 F H JLL I L rL4" I . 1 LTYPE AIRCRAFT 6-B57 1C54121i121 12111211130 B47A6 A6 A6tA6A6

Voice Call is STOL'HFURY plus Flight Letter (STORHFURY Echo).
(Each flight turn in tne data collected to DQCC as soon as possible after landing).



DATA INVLXTORtY
EA £tEIAND KER LfE PT

FL I CrI A -1 .L.
sP-1 '.tr. l .fLi N
SF-3 SEEDSR M7. t____

SF-12- RADAR AVVISOR LOG x x ...L
:..* 17 TIAE if I.-[-.. . = I .it
MVS~ LO ifoa it. r1 I.LL. .L..- -

DI'UZ7AL TAP E I.. ILL...tL-..--
PHoro PANwEL F1L4 AL x1.
RADAR FtU Lit-f i ~- .L
APS-20 FtLQ9 (2310) I...
AFS-20 FILM~ is)
APS-629~i F11.4~..L
k-0 FILM x j 1... L ..

rLV CAPEEIA FILM4 itL I.4.J. I~--- - -

DRtopsysDES xf... I..L....- 4 . ~ -

21,T L"C. (REFI X-L.L I
RAARW' FF-S2 j 1..LL

FLIGHT PROG. (2FF-I) xA. I.A I
klai';H INFO. (XFF-2) I...... .x ~- - -A If-
Ff114iT DATA (EPW-31 lI ... r..j.t... 4
DET- (2F)j JI. L- - - - - -

XLL' qTATIT-C (vPV) ... L ..

PERSON~AL. N'OTES x x K X X I JL X. -L .. ..
WVlV TIME CHECKS x 7 T x x x. x 1..I .
FIGCHT DESIC. A 8 C E 3 L i..
TYPE AIRCRAFT 121 DCG 357412 11 841 A6 1A

Voice C..1l is STORNFL'RY plus Flight Letter (STODMPURY Echo).
(Each flight turn Ln the data collected to DOCC as soon as possible after
l:indirig. )
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vSF -2

TRIPLICATE RECORD 3ET # -O0f...

3--. MM. !%-FLIGHT OBSFAVATIO0 (ALY. SET AT 299 IN.)
TRUE TRACK 119 SPACZ AXD T-04 TO BE ATTACEED WITZY TUS 1033.

DATE__________ FLI'nT - AIRCRAFT__________

,p C. 'OMMAsoga______ CO -Pt W~t.,_____ SAT lGAT0!L..._ __

ON STATION AT Z DEPART STATIOS AT z.......

11E____ F0
RA~i )sI
%LTITUDE j--
AL:'IrUDF A

1
I/ vA7/,//

PERT.IA __ / , / I/ I

VI AlI

EII is 1
INFO.)

/ / I



SF-3

SIEDsa REPORT FORN

IN F IG NT O BS . FAC E S MfiN . O N STA T IO N (A LT . S ET 2 9 .92 -)

DATE AIItCAF-C FL .HT

A.C. CDB A.C. b. 4o 0. 5 STA Z OFF ST- - Z

T J ADS PRESS -

TIME POSIT TV.LAS AS I G WINDS { ALT ALT TIM ,

__I __-__-

l I _ _ I " __ I _____ 

_

___ _____ 14
__ 

___ 
- __i~____

___ I _______ F_ I 
__ _ I ___
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KKEDIU; AItCRAt~l

SET ALTIMETER AT 29.92 INCRES

DAT& FLIGm_

SEWING RUN (RELEASE) BEGAN 12 KD.

HEADIXG (TUMS) -DWL AItSPEn TAL..-.

PRESSURE ALT-

LOCATION START R&U LOCATION END RaU

NUIBER OF UNITS RELEASRD

S1-. NO. OF UNITS ENTERING CLOUD

EST. CLOUD TGPS ON SEEDI*G IRON_

REAREKS; MPlease describe or 3ketch before and after appearance of clo,ds,
turbulence, radar echoes, ctc.)
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$ggnT~p AEtCflY"
Ol j0PIAT:O3 pnoon

AATZ FLIGHT AIRCRAFT

BOMBARDIER/NAv CONNAMDE3_

ON STATION _ _ _ DEPART STATION ..

_ 2

PLEASE ATTACH LOADING DIAGRAM INDICATING ANY ORDNANCE HUNG Of RETURNED,

RUES MAD1 -

RUNS A BORTED

IF ABORTED, GIVE REASON:

TOTAL NUNBER CF UNITS RELEASED:

RKARKS:

i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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STORMFURY

wTNnCALTATON TABULATION SHEET

FLIGFT VOICE CALL__ DATR

32 3 5 3 7 S 9 10
H H MAG I GROUN.D WIND

TM H EAD DRIPTI SPEED DIR SPE D ALT. _ __ ___ TEMP

30 see.) G

00 T_ _ ~-_ _ _

30 A
00 _______ _____

=01_ T _

- ~~30 j 4 S___- - _____

- ~001 _

'°  I ___ ___ 1
-o-o { I - I _I I __ ______

ot!A i&... tf- __

oot I __ _ _ I_ __ I_ _ _ _ _ _ _ _

________ ___ I ____ t . . __ ___ ___

______i I _ _ _ _ _ _ _ _

I iI I _ I __ _ __ _ _ _ _ _

_____ ooLI I __ __ :.........t............. I _ _ _ ___ _ _ _ _ _

-30!

-" __ i___ _ __

IT!

. oiT . f o i

-2- . Tak- radng *' ! 3 seIns
N o te bei n an en Ingo eid

'onn! w

NOTES: 1. Box consists of four 2 -minute, straight and lev-il legs on
cardinal headings. Standard rate turns (3° Isec). If necessary,
extend leg to ob)tain a minimum of two minutesof readings each
headin,, after memory c~ycle ends.

2. Take readings every 3U seconds.

Note beginning and ending of periodso e ry _
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STORMFU-
NES LOG

MINIMUM DISCERNIBLE SIGNAL (MDS) AND
PHOTOGRAPHIC DOCUMENTATION OF NOS

FOR RADAR TYPR FLXGHT/A.G. BuNq

DIRECTIONAL COUPLER CABLE LOSS._______..BM EXPERIMEIT

PEAK POWV. TRANSMITTED MW A.C. MISSION

CREV/TECH. CICO__

APPROX UPM-44j VISIUAL PHOTO
_ AT DTU nALI nDR 2L. _ TlrME ZY vA I M4ONTHI/YA

ENROUTE
TO AREA __Z/_/ /
INTER-
MEDIATE Z/

INTER-
MEDIATE Z/ / /
ENROUTE
FROM AREA _ _ _ _ _ /

1. All film tests are to be made with Radar Data Advisor.

2, Perform at least two film documentations of ,-DS: enroute to, and enroute
from mission; other times if changes in gain or other equipments warrant.

3. Each UPM-44 Signal (level represented by video, not UPM-4 dial setting)
must be entered on data cards of APS-20 radarseope cameras tn turn!

I
i
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: STORMFURY

RADAR SCOPE PHOTOGRAPHY LOG

DAT' MISSION RADAR/SCOPE_ _ _

CAMERA SER. 4O___. CREW__FLIGHT/BuNo 

MAGAZINE SIDE NO..

VRELIGHT AND HOURLY CHECK

I. DATA CHAMBER LIGHTS. 5. CAMERA MAGAZINE FIlM, ADVANCE
2. RANGE MARER FUNCTIONING. FUNCTIONING.
3. F STOP SET AT 5.6. 6. iOCUS, VIDEO & INTENSITY CONTROLS
4. CLOCK TIME CHECKED & FUNCTIONLNG. FUNCTIONING.

PREFLIGHT COMFLETED By

TIME FASI/SLOW FRAME START STC ANT. RANGE MARKS ALT. STOP FRAME O3SV.
C LOCK (S LRRODR_ NO. R(ZUANGE -FT.] ZUL NO- _"TT-

Example:]
E300 10/5 27 1303 0 .+24 100 20 600,) 1401 10- RCS

I

___71~ H lil I-! __

T--

NOTE: 1. Return this sheet to DQCC after each flight.
2. Use at least one new sheet per flight.
3. Log any malfunctions or gaps in photography beLow, new rag. N, time,

etc.

REMARKS:

J.A
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RTQRNEULI
R.ANIZ DATA A.)VISOR'S RADAR MET'OROLOGICkL

EXPERtMENT__________ DATE_____ VOICE CALL- - -,-

0PSERVERS__________ A.C. BuNo______ - -FLIGHT-______

APS ARS1
20 45
_ 230O 'TIMF RA R 'C OMEN TS3
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ANNEX W

PUBLIC AFFAIRS

1. reneral

a. in order to make accurate information available to t., public,

FSSA-Navv Public Affairs Teams located at the staging base, Mi-mi and

ashington b'ill handle all public .nformation relative to Project

STORMFURY operations.

b. As in prev-o7us years, a coordinated press release on plans for

Project STORMFURY will be distributed betore the beginning of the

season's aperations. Tne Commander, Naval Weather Service Command

,ili be respons;ble for all approvals ard coirdinarion within the

Departmenr oi Defense. FSSA w-il exercise the same responsibility

•:ithin the DepaftMEn. of Cammerce. The release should carry both

DOD and DOC mastheads and 5ho-d e pLInted at the Department of

Commerce. initial relea,e will be made simultaneously by DOD and

DOC Fac-IitLies in Washington, San juan, Miqwi and iacksoni]le.

Releases on a continuing basis during Ptojecet STOIMFURY

operatLons all be prepazed a, chr staging base by the Public Affairs

Team wcrking d:rvctiy with, the Prcject Director or Assit.ant Project

Directoi Upon appro 'al Or the Project Director or Assistant Project

D-rector, the release will be simultaneously trasmitted to on-the--scene

news mEdia and, by the most expeditious means, to the Naticnal Hurricane

Center, Miairi Fr,2m there. it will be relayed to national news media,

W- i
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as ell as all ESSA and Navy facilities, utilizing the Hurricane

Circuit and other means of dissemination. A Public Affairs Team

assigned to the Hurricane Center at Miami during STORHFURY operations

will be responsible for disseminating the releases and handl!ng news

media inquiries. Releases and news media = y also be handied by the

Navy and ESSA in Washington, D. C.

d. .11 releases will reflect proper credit to participating com-

ponents and personnel. Copies of all releases will be distributed

as widely as possible, and in particular to Commander, Naval Weather

Service Command and Headquarters, Air Weather Service (Attention: DI).

e. Two aircraft seats will be made available on each day's

operation for news media representatives on a pool basis. One seat

will be provided for a represertative of the printed news media and

one seat for a cameraman representing TV networkE. Prior to the

beginning of the STORMFURY Operational Period, a letter will be for-

warded to the major news and television outlets explaining the intent

of this plan and requesting the selection of two pool representatives.

Subject to DOD approval, transportation will be provided these two

pool representatives and their equipment, on a space-available basis,

to the staging base aboard VW-4 aircraft from Jacksonville. The pool

representatives will be alerted at the same time as STORMFURY personnel

are put on alert. All local requests for media participation will be

referred to the ESSA and Navy Public Affairs Offices in Washington for

coordination. During Dry Run operations, professional photographers

may be contracted to make film footage and still photography of Project

STORMFURY Operations. The resultant film and photographs will be
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released by DODiDOC to the media befcre actual operations.

f. All arrangements for press conferences and interviews with

Project STORMFURY officials will be made by the Public Affairs Teams.

2. Releasable Infcrmation.

a. Releases prepared during Project STORMFURY operations will

consist of background information, plans for the nexL day's operations

and an operational summary of the day's operations.

b- In no case will reiease of infonation include unpublished

experimental results or personal speculations about the experiment.

However, this should in no way prohibit Project officials from freely

participating in news conferences or interview-s which have been

previously arranged through the Public Affairs Team.

c. Joint ESSAiNavy Press Kits will be prepared by ESSA and Navy

CHINFO offices prior to the start of the Project season. These kits

should contain basic fact sheets, dry run and hurricane photography

and feature material on Project personnel and programs.

LELAND J UNDERWOOD
Commander, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY
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