[———f

PROJECT STORMFURY

OPERATION PLAN NO. 1-69 @

U. S FLEET WEATHER FACILITY+ NAVAL AIR STATIONs JACKSONVILLE,FLA., 32212
JUNE 1969

- ..
T ea, ., ey,

O




;-
i
:
|

PROJECT STOKMFURY
U. S. FLEET WEATHER FACILITY
U. S. NAVAL AIR STATION
JACKSONVILLE, FLORIDA 32212

JURE 1969

OPERATION PLAN
FWF JAX NO. 1-69

REFERENCE:

TIME ZONE:

TASK ORGARIZATION:

3.

b,

soject Pirector

Assistant Project Director
Navy Project Coordinatox

Alternate Project Director
Alternate-Assistant Prcject
Director/Navy Prciect
Coordinator

WEARECONRON FPOUR (VW-4)

Naval Weapons Center (NWC)
Navy Weather Research Facility

ATKEON ONE SEVENTY-SIX (VA-176)

NAVSTA Roosevelt Roads

ESSA/Research Flight Facility

53D WRS

(a) Navy Coourdinator, Proiect STORMPURY ltr with enclosures

ZULU Time Zone will be used for ail operatioas.

Dr. R. C. Gentiy, NHRL

Commandizug Officer, Fleet ¥eather
Facilitcy, Jacksonville, Flcrida

Commanding Officer, Fleet Weather
Ffacility, Jackscnville, Florida

Assistant Director, NHRL
Executive Officer, Fleet We:ther
Facility, Jacksonville, Flo 2da
Commanding Officer, Weather
Reconnaissance Squadron FOUR

Dr. S. D. Elliott, Project Officer
Mr. C. J. Tcdd, Scientitic Advisor

Commanding Ofiicer, Attack
Squadzon ONE SEVENTY-SIX

Officer in Charge, Naval Weatner
Service Enviroamental Detachment
Roosevelt Roads

Chief, ESSA/RFF

Commander, 53PD Weather
Reconnaissance Squadron
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m. CARCAH (Chief, Aerial Recon- Mr. R.E. Hairscon
naissance Coordination,
Atlantic Hurricanes)

n. CHINFO (Chief of Infcermation) Mr. A.E. Eastman

o. ESSA Public affairs Officer My. H. Lieb
FORCES:

a. WEARECCNROXN FOUR 4 WC-121R Afircraft

b. ESSA/RFF 2 DC~6 Aircraft

1 C-S5% Afrcrait

i WB-537 Aircraft

c. 33r3d WES 1 WB-47 Aircraft
1 WC-130 Aircraft

d. ESSA/Weather Bureau Personnel as assigned

e. XNavy Personnel as assigned

f. Air Force Personnel as assigned

g. ATKRON ONE SEVENTY-ZIX 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 renewed and

updated annually since 1965. The Chief of ¥aval Operations provides

direction and authority for the deployment of Naval personnel and
equiprent 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 (:irected the Commander, Maval Weather

Service Comamand to appoint the Commanding Officer, Fieet Weather Facility,

Jacksonvilie as Navy Project Coordinator.

2. MISSION:

2. Conduct experimental seeding of a hurricane eyewall over an

eight~hour periogd. This seeding will consist of five Séparate drops of

Pyrotechnic canisters with ~ontinous monitoring for a total of 18 hours.

b. Conduct experiuental-sﬂqding of a tropical ¢yclone rainbang.

¢. Conduct a “dry run" exarvise for (a) and (b} adove during the

period 28-31 jy1y,

d. Conduct “Pallback Research Mi=sicre® if unable to complete the

primary mission, i.e., forces deployed, snt tropical cycione evades

seeding area, etc..

3. EXECUTION:

bt

a. Conduct dry run exercise in accordance with Annex D,

b. Cenduct experimental seeding of one or more hurri:ane eyewalls

in accordance with Annex E.

¢- Conduct experimental seeding of one or more tropical cyclone/

hurricane rainbands in accordance with Annex F,

d. Conduct cloudline or fallback research missions in accordan-e

with Amaex G.

4.  ADMINISTRATION AND LOGISTICS:

Administration and logistics

requirements are listed in Annex B.
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5. COMMAND AND SIGNAL:

a. Communications Procedures will be

Annex C,
b.

portion

Supervisory contrel of participating aircraft for the "

of the project will be exercised by the Commanding Officer,

Weather Reccnnaissance Squadrorn FOLR (W-3) .,

oS

D UNBDERWOOD
Commander, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY
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“NEXES

A - Concept of Operations
B - Administration 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 - Flaght Reporting Forms

W - Public Affairs

X - Distribution
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ANNEXES

Concept of Operations

Administratior. and Logistics
Comnmunications

Dry Run Exercise

Hurricane Eyewall Seeding Experiment

Hurricane/Tropical Cyclone Rainband
Seeding Experiment

Cloudline and Fallback Research Missions
Radar Equipments, Operations and Photography
Alrspace Reservation Agreement

Flight Reporting Forms

Public Affairs

Distribution
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Project STORMFURY
FWF JAX NO. 1-69

Fleet Weather Facility
Naval Air Station
Jacksonville, Florida
June 1969

ANNEX A

CORCEPT OF OPERATIONS

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

STORMFURY Operaticns 1969. Ia addition, fallback missions have been

included in the event the basic experiments cannot be conducted.
Several 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. Eyewall Experiment. Seeding and monitoring ol the changes in
the structure and circulation of a well-developed hurricane will be

attempted, if nature provides th2 proper storm at the right time anc

place. The area for conducting seeding operations has been prescribed

by joint pOD (¥avy)/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: (1) Conduct a detailed, dynamic and thermodynamic

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

determine if the basic character of the rainband can be changed by
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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 schedulea so as to arrive on station
in accordarice 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 fsr all atrcraft 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. 1 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 Staticn, Roosevelt
Roads. Naval Weapons Center, China Lake will provide seeder aircraft;

othetr 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 Opsrations®

under positive control of the Command Control Aircraft. Aircraft will
remain within the airspace reserved by ATC NOTAM. Upon compietion of
operations, aircraft will activate flight plans and proceed frem the

boundary of "STORMF'RY 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 rrew 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 canistecrs approved by Naval Air Systems Command

will be carried and used by Navy aircraft.

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

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

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

abort the mission is an inherent responsibility of the Plane Commander

for each ailrcraft.
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e. Seeding of the hurricane cyewal! must be carried out at o
iower elevazion than 35,000 feet. back-up seedirg arrcraft wili net

foliow the first aircrafr, but orvit uniil called for.

7. Tiaes. All times noted in this OGperatien Plan are Greenwicn Mean
Tize, Time Zone ZULU  All rerorts, records, clocks, voice coswmmications

and cther references to tiome will be likewise exprrogsed ic ZULU time.

Cosmander, U. S. Xavy
Navy Project Coordiaator/
Assistant Project Director
for Project STORMEURY

Appendix

1 - Operaring Area
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OPERATION ~1aAN Project STORMFURY

FWF 4% %0. 1-69 Fleet Weather Faciiity
Navai Air Station
Jackscnville, Florica
June 1969

ANNEX B

ADMINYISTRATION AND LGGISTICS

L. ADMINISTIRATION

A. General. The importance of reasiug, recording, collecting,
processing and analyzing the sany typet aad kinds of research grade
data pertinent to the STORMFURY experiments cannct be overemphasized.
Zo achieve these ends, it is 1ncumbert upon each umit/activity
participating in these experiments to easure that all instruments/
equipment utilized ar+ ia peak operating conditioxn, and that all data
collected are recorded as neatly and completely as possible. To ensure
that ali qata, including time lapse and radarscope photography film,
are systematically collected, inventoried and distributed, two functional
assiznments have been establisned ~ the duties and resporsibilities of
these offile: are as follows:

i zta OQuality Control Coordinator (DOCC). This position of

responsibility will L= filled by a person appointed by the Project
Director. The duties ot this represeuntative will include, but not
necessarily be limited to, the foliowing:

a, Chair the Committee of Data Quality Coordinators,
composed of one representative each from VW-4, Seeder Squadron, RFF,
N&C, 53rd WRS and NHRL.

b. Coordinate the design and content of all records

aund/or fcrms used.
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c. Provide sufficient copies of all STORMFURY recording
forms tc units/activities participating in the experimert prior to
the Dry Run exercises.

d. Be on the scen= a> the staging base dering all STORMFURY
operations.

e. Receive, inventory and catalog ail data collacted,
including film and personal notes, at the termination of 2ach day’s
opevations.

f. Repert daily to the Prcject Director any discrepancies
noted concerning data missing firom an experiment.

2. Hand deliver all dropsonde data tc the VW-4 Data Quality
Coordinator for evaluation and duplicat.cn of coded messages.

h. Hand deliver to the NWRF Data Quality 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 f£ilm.

»

j. As soon as possible after the completion oi thé¢ processing
of the fiim, 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 dupliicate negative to the generating agency.

2. Assistant Data Quality Control Coordinator. This position
will he filled Ly an appointee of the Project Director. The Assistant

Data Quality Control Coordinator will assist the DQCC Officer, as requested.
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B. Pre~Depioyment Alert. At the earliest possible time, usuaily

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

Director/Navy Project Coordinstor will originate a naval message

alerting and directing deployment of forces to the staging base.
Telephone calls/ggz,ptecede message traffic.

C. Annusl Report. An annual report will be prepared covering the

experiments conducted during the year. The Project Director will be

responsible for the organization and scientific coatent of the repert,

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

D. NOTAM Responsihility. For the Eyewall, Rainband, and Cloudline

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

advance of each oparation. The Navy Project Coordinatcr will carry out

this responsibility, as outlined in the Letter ui azTcerent with the
Federal Aviation Agency.

E.

STORMFURY Data Storage. The National Hurricane Research Laboratory,

Coral Gables, Florida will eventually be the repository of ail STCRMFURY

data. Copies of these data will be made avai thle ¢psn vequest 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. Rec mmend Bruning or 0zalid

capable of reproducing to a width of 30 inches.
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b. Office Copier. Recosmend dry copier such as Xerox.

c. Briefing space for approximately 40 pecple 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.

2. [feliephone in BO) rooms for Project Director, Navy Project
Coordinator, Alternate Assistant Project Director, Data Quality Control
Coordinator, Commanding Officer of WEARECONRON FOUR, ¢hief of Research
Flight Facility and the Navy Scientific Advisor.

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

of two telephones required. Project Director and Navy Project Coordinator

will assign.

2. Debriefing area required.

2. Specific.

a. WEARECONRON 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 cr NC-12ZC 3

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

(1) BCQ billeting for four officers and six civilians,
GS-9 through GS-i&.

(2) Billeting for four enlisted men.

(3) Storage.

(a) Magazine storage for approximately 3000 MK~112
photoflash canisters (pyrotachnic devices) from about 13 July to approx-
imately 1 Novembex 1969. Space required is approximately 10'x12'xl4’.

(4) Transportation.

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

technics and personmnel.

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

c. [ESSA/Research Flight Facility (ESSA/RFF)
(1) BOQ billeting for 34 civiliams.
(2) Ground Suppcrt 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-115/145, 100,000 gallons
(b) 0il - AD-1120 grade, 960 gallons
(4) Fuel/oil - W-57:
(a) JP~4 - RFF will provide.
(b} 0il - RFF will provide.
(5) Fuel/oil ~ C-54:
(a) AVGAS-100/130, 26,000 gallons
(b) 0il - AD-1100, ashless dispersant, 480 gallons

B-5
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(6) Transportation
(a) One half-ton pick-up truck.

(b) One station wagon.

d. Navy Weather Research Facility (NWRF)

4 (1) BOC billeting for three civilians, GS-12 through 15.

1 e. Fleet Weather Facility, Jacksonville (FWF JaX)

%
s LI

(1) BOQ billeting for the Navy Project Coordinator and

L g e trii o

his alternate.

(2) Transportation.

(aj One rental (Navy) sedan.

f. National Hurricane Research Laboratory (NHRL) 3
3

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

g. CHINFO * 5

(1) Billeting for two enlisted men.

h. ATKRCN ONE SEVENTY-SIX (VA-176)

(1) BOQ balleting for 1l officers.
(2) Billeting for 1 CPO and 19 enlisted men.
(3) Ground Support Equipments

{(a) Pre-oiler PONG

(b) LOX cart

(c) Air compressor

i (d) Tow tractor

e A oibt s Aot e

(e) Aircraft jacks:

3 1. 6000 pound capacity

i

3400 pound capacity *
A 3. 25,000 pound capacity
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(f) Hydraulic test stand {3000 psi, 6-25 gal/min)

(g} GTC-85 (or equivalent)

(h) N3-2 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)

(1) Air conditioner (35° to 50° F) NR-2A/B (NR-2B preferred)
(j) Nitrogen cart (3000 psi)

(k) Single point JP refueler
(1) Mil-L-23699 oil
(m) Pick-up truck

B. Pooling of Resources. It is realized that NAVSTA Roosevelt Roads

may not have the capability to provide all of the equipment requested by
each separate activity. In this eventuality, pooling of equipment com-
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.

3

C74%§LAND J. E]WOOD

Comaande¥, U. S. Navy
Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY
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OPERATION PLAN Project STORMFURY
FWF JAX NO. 1-69 Fleet Weather Facility
Naval Air Station
Jacksonville, Florida
June 1969
ANNEX C

COMMUNICATIONS FLAN

1. Effectivepess. Communications in accordance with NWP 16(B) and
appropriate Joint Allied and Navy Department publications. NWP 16(B)
is effective th:cughout as applicable to the existing situation unless
modified cx amplified by this Annex.
2. General. This Annex providas commwmications instructions and
procecdures for >Zrc:ait operations during Project STORMFURY.
3. (Call Signs. Aircraft call signs are listed in Appendices I and II
to this unnex.
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, ¥ 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,
arrcraft 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 AERCNAUTICAL EMERGENCY).
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€. IFF Plan. IFF Pian will be in accordance with Appendices i and II
of this annex. If available, separate squawking modes will be assigned
for aircrafc departing operating area.

7. Llost Communicationz Plar. Should an aircraf: develop transmitter
malfunctions and be unable to tranemit, tbe aircraft chall squavsk

MODE 3 CODE 01 and "1dent”. Should an aircraft develop receiver
difficulties znd be unable to receive, or shculd the aircraft experience
both transmitter and recelver difficulties, the aircraft shall squavk
MODE 3 CADE Q2 and "ldent".

8. foission Control Plan (EMCON). EMCON will be directed by the command

control aircraft for all experiments.

9. Communications with ARTCC. The Command Ccntrol Aircraft or designated

altecnate will maintain a continuous communication watch with the appro-
priate ARTCC and cake hourly OPS Normal Reports thereto in additiom 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 XCS

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

Commander, U. S. Navy

Navy Project Coordinator/
Agssistant Project Director
for Project STORMFURY

Appendices:
1 - Eyewall Experiment, Communications Plan

II - Rairband Experiment, Communica.ions Plan
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APPENDIX 1 TO ANNEX C

PROJECT STORMFURY COMMUNICATION

EYEWALL EXPFRIMENT

PLAN

IFF
UHF SSB VHF MODE 3 VOICE
CODE CALL
COMMON 377.1 PRI 15082.5 PRI 141.96

AIR CTL 282.3 SEC 1800C.5 SEC 142.68

21 Approaching
26 Departing

AIR CTL 371i.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/RFF (DC~6)
12,009 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
(35-40M)

MONITOR A/C ''C"

14

STORMFURY C

ESSA/RFF (W-57)

OUTFLOW LEVEL NA
(35~40M)

MONITOR A/C "C2"

14

STORMFURY C

ESSA/RFF (Z-54)
1,000
MONITOR A/C "D"

05

STORMFURY D

VW-4 (WC~121N)
6,000
COMMAND CONTROL A/C "E"

04

STORMFURY E

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

05

STORMFURY F

VW-4 (WC-1Z1N)
1,000
MONITOR A/C "G"

05

STORMFURY G
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OPERATION Pran

FWF sa¥ Xy 1-69

APPENDIX I TU ANNEY C (Continued)

UNIT UHF

IFF
HODE 3
CODE

VOICE
CALL

V-4 (WC-121N)
10,000
MONITOR &/C "H"

07

STORMFURY H

53RD WRS (<-130)
29,000
MONITOKR a/C "i"

14

STORMFURY 1

53RD WRS (WB-47)
OUTFLOW LEVEL
(35-30M)
MONITOR asC "3"

14

STORMFURY J

VA-176 (A-6)
33-35,000
SEEDING a-€ “L"

20

STORMFURY L

Va-il6 (A-6)
33-35,000
SEEDING A/C "M"

20

STORMFURY M

VaA-176(a-0)
33-35,000
SEEDING a,C "N"

20

STORMFURY N

VA-176 (a-6?
33-3%,000
SEEDING a,;C "0"

20

STORMFURY O

VA-1/6 {a-0)
33-35,000
SEEDINy A, £ "P"

20

STORMFURY P

'\.’.—\-l 76 (.—\—fv)
43-35,000
SEEDING A:C "

20

STORMFURY Q
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OPERATION PLAN

FWF JAX NO 1-69
APPENDIX II TO ANMEX C
PROJECT STORMFURY COMMUNICATION PLAN
RAINBAND EXPERIMENT
IFF
UNIT UHF SSB VHF MODE 3 VOICE
CODE CALL

COMMON 377.1 PRI 15082.5 PRI 151.96 21 Approaching
AIR CTL 282.3 SEC 1800U.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
MONITOR A/C "A"

50

STORMFURY A

ESSA/RFF (DC-6)
18,000
MONITOR A/C "B"

44

STORMFURY B

ESSA/RFF (W-57)
OUTFLOW LEVEL
MONITOR A/C “'C"

26

STORMFURY C

ESSA/RFF (c-54)
1,000
BaCK-UP FOR STORMFURY 'D"

05

STORMFURY D

VW-4 (WC-121N)
6,600
COMMAND CONTROL A/C "E"

04

STORMFURY E

Vii-4 (WC~121N)
1,000
MONITOR A/C "F"

41

STORMFURY F

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

02

STORMFURY G

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

05

STORMFURY H

53RD WRS (C-130)
29,000
MONITOR A/C "I

14

STORMFURY I

53RD WRS (W-47)
35~40M
MONITOR A/C "'J"

14

STORMFURY J

C-1I-1

Aomadliibal

Lo el 2N

St




\ At ot

TR TR RTYITrTe

e

eI

UPERATION PLAN
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APPENDIX I1 TO ANNEX C (Continued)

iFF

UNIT UHF SSB VHF MODE 3 VOICE
CODE CALL

VA-176 (A-$6)

15,000 2C STORMFURY L

SEEDIXG aA/C "LY

VA-176 (A-6)

17,000 24 STORMTURY M

PHOTO & SEEDING A/C “M"
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OPERATION PLAN Project STORMFURY

FWF JAX NO. 1-69 Fleet Weather Facility
Naval Air Statlon
Jacksenville, Florida
June 1969

ANNEX D

DRY RUNS FOR RAINBAWD, EYEWALL AND CLOUDLINE EXPERIMENTS

1. General. Dry runs of eyewall and raintand experiments will be
conducted on three separate days during late July or early August in
accordance with Amnexes E, F and G, witn the following exceptions:

a. Dry runs wili 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 movemert

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 fcllowing aircraft will be required for the
cloudline 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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OPERATION PLAN
FwF JAX NO. 1-99

c. Attendees. All STORMFURY personnel.

d. JAgenda.
(1) Opening remarks - Director, Froject 3TORMFURY
(2) Evewall Experiment - Director, Prcject STORMFIRY
(3) Rainband Experiment ~ Director, PFroject STORMFURY

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

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

(%) Fcrces Status Reperts - Senior Representative Present, each
activity.

3. Communications. As described in Annex C.

’,

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

(osponsibility of the plane commander of each aircraft. However, the
decision Lo abort for reason cf specific communications equipment failure
only should be made after due coordination with the Project Director
aboard the command control airccrafe.
5. Operations.

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

(1) Status veports wil) be provided the Navy Project Officer at

1900Z o1 the day preceding the Dry Run Exercise.

(2) lake-off times tor Eyewall Experiments - Dry Run:

(a) WC-121, FLIGHT G, will take off so as to be on station
trom 120072 to 2000Z. At 1720, FLIGHT G will assume the role of FLIGHT F.
(b) W-57, FLIGHT C, will take off so as to be on station
irom 13307 te 15007,
{(¢) DC-6, FLIGHT A, will take off so as to be on station

from 1345/ to 1630Z.
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OPERATION PLAN
FWF JAX NO. 1-69

(d) WC-121, FLIGHT H, will take off so as tdO be on station

from 1400Z to 1815Z. Provide workirg/ditcbing station fer photographer.

(2) WC-121, FLIGHT E, will take off so as to be on station
from 1415Z to i200Z.

(f) Seeding aircraft will take off so as to be on station
at 1430Z to 1530Z, 1530Z to 1630%, and 1630Z to 1730Z.

(g) C-120, FLIGHT I, will take off so as to be on station
from 1500Z to 17C0Z.

(h) C-54, FLIGHT D, will take off so as to be on station
from 1530Z to 1720Z.

(i) WB-47, FLIGHT J, will take off so as to be on station
from 1615Z to 18G0Z. This flight scheduled for 53rd WRS aircraft.

(j) DC~6, FLIGHT B, will take off so as to be on station
from 1730Z to 1930Z.

{3) Take~oif times for Rainband Experiment - Dry Rum

(a) WC-121, 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 14002 to 1800Z.

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

from 1400Z tc 1800Z.

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

from 1400Z to 1730Z.
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FWF JAX XO. 1-69

(f) A-6, FLIGHT L, wili 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 1500Z to 19(0Z.

(i) WB~47, FLIGHT J, will take off so as to be on station
from 1615Z to 1800Z.

(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 DQCC, as specified in Annexes E and ¥ of this

Operation Plan.

LELAND )~ UNDERWOOD
Commander, U. S. Navy

Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY

Appendices:

I's

i - Time Table for Dry Run - Eyewall Experiment
[1 - Time Table *or Dry Run - Rainband Experimenc
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OPERATION PLAR Froject STORMFURY

FWF JAX NO. 1-69 Fleet Weather Facility
Naval Air Station
Jacksonville, Florida
June 1969

ANNEX E

BURRICANE 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. Agenda -
(1) Opening Remarks - Director, Prcject STGRMFURY

(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 - 411 persomnel participating in the hurricane Eyewzll

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.
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c. Fiight Operatioes - Flighkt operations will be conrducted in
accordance with the following appendices, as appropriate:
(1) USN Flights - Appendix I
(2) ESSA Fiights ~ Appendix IX
(3 USAF Flights - Appendix I1II

3. Positicn Assigrment of Kev Pecrsonnel: To be assigned by Project

Diceccor and Assistant Project Directsy a or before briefing session
for each mission. Key personnel assigned cc flights will arrive at
respective arrcraft 45 minutes prior to takeoff.

4. Air Operations.

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

ai the staging base to a geographical position to be decided at the
preflight Lr:efing. Airccafc departing from other bases file flight
pians, as appropriate, in order to be on station at scheduled times.
Cosrdination of takecri and on-station times should be accomplished
thro:gh STORMFURY Project Orfi:ers at the staging base or Fleet Weather
Facility, jaucksaniilie

b I1£F/SIF Procedures. As assigned. See Annex C. Procedures for

arrcrart entezing and departing STORMFURY operating area will be promul-

gated ai the triering

¢. Imrtial Repogc. Arter takeoff, report to ARTCC as required.

d. 9pS Normal" Report. As soon as practical after reporting to ARTCC,

each rlight will conctact the Command Control Aircraft via UHF/SSB communi-
cati s and sebmit an "OPS Normal" report, verify altitude, and standby

to ue :-iigned an acr contioller and air contrel frequency.

E-2
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FWF JAX NO. 1-69
Each aircraft will report "OPS Normal', or appropriate condition,
to the Command Contrecl Control Aircraft every hour while under his
positive control.

e. Air Control. Upon assignment of an air controller and air
control frequency, each flight will then estahlish communicaticns on
the assigned UdF frequency. Upon establishing UHF communications, the
Command Control Aircraft, a Navy WC-12iN, wili assume air control
responsibility for the reporting aircraft by notifying the appropriate
ARTCC of the exercise voice c¢all, FAA radio call, altitude and tiwme 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 ancther 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 wiil raintain original voice
call. Ensure compliance with air control procedures set forth by FAA

in Apnex 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.

8. Departing STORMFURY 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.

E-3
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5. Radar.

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

will be <hecked for sensitivity in accordance with the procedures

described in Apnex R.

6. Radarscope Photography. Radarscope photography will be conducted in

accordancs 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 pattarn using 2% minute legs. Data will be entered on forms furnished
by the Data Quality Coutrcl 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 29.95), except Flights D, F and G, which fly absolute altitude).

t1. abor: Contingency.

4. Decision to abort the mission is an inherent responsibility of
the plane commander for each aircraft. However, the decision to abort
tor reason of data measuring instruments failure only should be made

after due coordination with the Project Director aboard the Command

Concrol Aircrart.
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12. Debriefing. (Key personnel to be designated for two separate

debriefings: 1) operational; 2) scientific.)

a. Time - As 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

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

debriefing.

Commander, U. S. Navy
Navy Project Crordinator/
Assistant Project Director
for Froject 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

113 S

Composite Flight Tracks for Eyewall Experiment
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APPENDIX T TO ANNEX E

EYEWALL EXPERIMENT

Navy Flight Procedures

i. WC-1i21, FLIGHT "G"

a. Mission. Low Level Inflow Monitor
(1) Mission priorities
(a) Meteorological/oceanographic data

(b) Radarscope photography, radar video

(2) Modus 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

0800Z. ake two circumnavigations at 75 NM radius from the eye center

with zn eye veretration approximately midway in patter in accordance

with Tabh A.

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

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

in accordance with 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 1100Z by FLIGHT E.

(3) Forces Status Report.

See page F-3, paragraph 4.f[.
c.

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

Record data in accordance with Annex U.

Interval NData Collected

Every 30 seconds during pene-

Channel 00-10, l4-17
tration; every 1 minute alsewhere
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d.

e.

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, Adrcraft position (range/

and at every significant change bearing fro:m eye center;

of course.

Every hour WWV time check

Radars. Operate in accordance with Annex R.

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

including radar film, to the DQCC.

IAB A:

Flight Pattern for FLIGHT G

E~1-2

Cekin oy

ol % ke ot fd

A

2k et S 0 Bk i S R Dt N L0 a3 st A L PR A

LT,

[P VR VPR S IS TP IV TP G Y R




TAB A TO £PPENDIX I TO ANNEX E

FLIGHT PATTERN- EYEWALL EXPERIMENT
FLIGHT “G" (NAVY WC-121N} ALTITUDE 1,000 ft. INFLOW MGONITOR
TWO CIRCUMNAVIGATIONS

75 NM RADIUS

DIRESTION
OF

; STGRM

3 MOVEMENT

MLt

i

,5,

END

SCALE (NAUTICAL MILES)

0 28 50 78 100 3
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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) Meteorclogical 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 ARICC 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.

E-I-3
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Data Collecting Requirements (continued)

Interval Data Collected
1 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,

ircluding film, to the DQCC.

TAB B: Flight Pattern for FLIGHT H

————

E-I-4
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TAB B TO APPENDIX I TO ARNEX E

FLIGHT PATTERN -EYEWALL EXPERIMENT
FLIGHT "H” (NAVY WC-121N) ALTITUDE 10000 ft.
RADAR AND DROPSCNDE

DIRECTION / C:::) (:::5
= N
)

~)

4

4
_ 7Y

R

® = DROPSONDE 0 20 40 60 80

SCALE ( NAUTICAL MILES)
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3. HC-121, FLIGHT "E"
a. Mission. Command Control Aircraft.
(1) Mission priorities
(a) Aircraft control and commsud
(b) Radarscope photecgraphy, radar aad IFF video
(2) Modus Operandi
{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 1100Z, and

conduct rlight operations in accordance with Tab C of this appendix.

b. General Communicavions. 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, ¢, and H

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

and copy air control frequencies assigned to each flight. As scon as
each flight is contacted on these respective frequencies, notify FLIGHT G
that he is relieved of on-scene command fov these flights. Adjust radar
operating schedule of all flights as necessary to reduce mutual radar
interference. Proceed to determine the =2xis znd area for the initial
seeding run, Notify ARTCC when air control responsibilities for these
flights have been assumed by reporting the flight identification, A/C
type, altitude and radius of cperation from the center of the reserved

alr space for each aircraft.
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{3) Operations Normal Report. See page E-2, paragraph 4.d.

c. Assignment of Air Control Frequency and Air Comntroller. As each

flight checks in on UKF/SSB, reports OPS Normal, and verifies altitudes
and flight idencification, assign an air coatrol frequency aad air coo-
troiier for each aircraft, except the seading aircraft. All seeding
aircraft will be assigned to the same air control frequency and air

centroiier.

d- VYecto: Conrrol. Appendix VI is a complete plan view of the

tracks of all aircraft participating in the experiment. Air Controller
will vecitor aircraft to perform assigned missions along applicable
flight tracks. Appendix IV of Annex E is the Time Table for STORMFUKY
arrcraft employmenc. Appendix V of Annex E is a chronological suemary
of all aircraft 2mploved in the STORMFURY experiments.

2. Forces Status Report. Once every hour, collect an "OPS Normal"

regort irom all STORMFURY aircraft on station. Reporr a collective “CPS

Xarzai"” ror all aircraft 1a the reserved airspace to AKTCC once every hour.

18

FLIGHT F. agter verificaticn thac the APS-20 is in "up" status, FLIGHT F

wiil netify FLIGHT E thac he will assume cumaand control of FLIGHT B at
. - H . ¥4 's., : :
“Tange" plus 9 hours. when FLIGHT C“ reports on station, FLIGHT F will
¢xercise command concrol for both FLIGHTS B and CZ.

g- Data Collecrion. Record data in accordance with Aanex U.

E-i-%

f. Shift of Command Control. At time "Tengo" plus 8% hours, contact
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Data Collection (continued)

{1) Meteotologicai parameters

Interval

Data Required

Every 1 minute if DLS Time, pressure, temperature,

is operative; every 5 relative humidity.
min. if inoperative.

Every 5 minutes Absolute altituce, pressure

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

Every 10 minutes Latitude, longitude.

(2} Radar. Operate radars as required for airborne air control

of all aircraft under positive control. Photograph IFF and weather video

as prescriced in Annex R.

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

Deliver flight records and film to thne DQCC.

IAB C: Flight Pattern for FLIGHT E
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TAB C TO APPENDIX I To ANNEX E

FLIGHT PATTERN ~ EYEWALL EXPERIMENT
FLIGHT "E" (NAVY WC-12i1N) ALTITUDE 6000 ft.

CONTROL AND COMMAND
DIRECTION 2 Q:D
OF
STORM
MOVEMENT

wcome &
coin? J

A/C

SCALE (NAUTICAL MILES)
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4. WC-121, FLIGHT "g"

a. Migssion. Iow Level Inflow Monitor.
(1) Migsion Priorities
(a) Back-up for FLIGHT H
(b) Meteorological and oceanographic data
(c) Radarscope photography, radar video
(2) Yedus Operandi
(a) Take off in time to arrive at a point 75 nautical miles
from the hurricane eye certer at 1,600 feet absolute at 1900Z. Make
two (2) circumnavigations at 75 nautical miles radius from eve 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 te ARTCC, as required.

(2) Command Control. FLIGHT F will assume cermmaad of FLIGH1 A2

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 Requiremenis (within 10C nauticz! 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 nin. elsewhere

Every 5 minutes if DLS inoperative Data on Cnannel 00-10, 14-17

Every 10 minutes Visual wind for doppler check.

E-1-8

At a-d ande W3NG

b,

(8)

St 5457.8 T AR AL

ST




TR

ow

3

OPERATION PLaN
FWF LAX NO. i-69

Data Co:lecting Requirements (continued)

intervai Data Collected
Every 15 minutes :outinely, and Aircraft position (range/
at every zignificant change of bearing from eye center)

course

Every hour WWV time check

d. Cancelling of Reserved Airspace. At "Tango" plus 14 hours,
FLIGHTS F and A% will proceed independenrly to staging base. As soon

as both 1l.ghts are outside of the reserved airspace boundary, FLIGHT F
wiill contact ARICC to report all STORMFURY aircrait are clear of the
teserved airspace.

€- Posi-Flipght Debrieting. Turn 1n all records of data collected,

including ri:m, tu the DJCC.

1B Dt Fligh+ Pattern ror FLIGHT F

E-1-9
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IAB D IO APPENDIX I TO ANNEX F

FLIGHT PATTERN- EYEWALL EXPERIMENT

FLIGHT “F” (NAVY WC-121N) ALTITUDE 4,000f1. INFLOW MONITOR
TWO CIRCUMNAVIGATIONS

75 N.M. RADIUS

DIRECTION
OF
STORM
MOVEMENT

ﬂ END

START
SCALE (NAUTICAL MILES)
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5. A-6 FLICHTS L, M, N, 0, P, Q

a. Mission. Seeding Aircraft.

{1) Mission Prioritiecs

(a) Pyrotechnic devices delivery
{b) Meteorological data, high level
{¢) 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

flight operations in accordance with Tab F.

b. (eneral Communjcations.

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.

{1) Initial Reporr.

After takeoff, report to ARTCC, as required.

(2) Reporting ror Ccnirut-

Erior to entering STORMFURY operating
area, contact Command Control (STORMFURY GOLF) prior to 1100Z, thereafter

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

estabiished with Command Control, submit an "OPS Normal" report, and
standby for assignment of an air control frequency and air controller.

Upon assignment of an 4ir conctrol rrequency, establish UHF communications

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

(Seeding) wil: be assigned the same UHF air control frequency. While on

station, all mane.vers will be as directed by, or coordinated with, the

air controlier.

{3) "OPS Normal" Repurrt.

See page E-2, paragraph 4.d.
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2
(4) Departing Area. Keport to Command Conirol when departing ;

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

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

At

Tab E-2 of this appendix. Track will be best possible, considering 3

restrictions on seeding aircraft, available to satisfy scientific
requitemeﬁts 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-

ey

navigation track as practicable and arrive in the seeding run area

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

Powe o)

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

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

vigial contact if possible.

altitude separation of 2,000 feet clearance (minimum) will L2 assumed.
Notify air controller when visual contact is acquired and/cr lost.

Calibrated air speed during the preceding phase of the experiment should

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

after entering the wall cloud, outbound.

(2) Seeding. The track to Ye 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

If unable to maintain visual contact, an s

information (ASR-1/APS-2C or other). 7~he air controller will notify each

aircraft at iue 25, 10, 5 anc everv r:ile thereafter to the drop point.
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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, usingz procedures outlined above.
(3) Post-seeding.
(a) Primary seecing aircraft will report on the estimated

degree uof completion of his seeding run to include verification of

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

pyiotechinic canister loads, activate flight plan, check out with Command
Controal anc prcceed 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 directior of
the assigned air controller in completing a circummnavigation track around
the hurricane for photo mission. i

d. Dats Collection. Record data in accordance with Aannex U.

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

seeding aircraft equipped with the ASB-1 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
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(3) Meteorolugical Data. Collect and correlate with time
as much of the following information as possible:
(a) CAS
(b) Temperature
(c) Absolute Altitude
(d) Pressure Altitude
(e) Ground Speed
(£) 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: ilight Track for Seeding Aircraft

;
1
3
E
i
:
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TAB E TO APPENDIX I TO ANNEX E ?

SEEDING AIRCRAFT FLIGHT 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
12002 14602 16002 180062 20002
L A-6 DROP
HOLDING  DROP
M A-6 STANDBY
HOLDING  DROP
N A-6 STANDBY
HOLDING  DROP
0 A-6 STANDBY
HOLDING DRO?
P A-6 STANDBY
HOLDING
) A-6 STANDBY

4

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

All subsequent seeding aircraft arrive on statioa 20 minutes prior to

Ly

scheduled drop time, for the aircraft they are to back-up. 3

bl

E~-1-TAB E-l




‘758 E~2 TO AFPEXDIX 1 TO ANXEX E

FLIGHT PATTERN-EYEWALL CTXPERIMENT
FLIGHTS “L,MNOP.Q" ( NAVY A-S's) ALTITUDE 33,060 :f.
] SEEDERS

FLIGHT TRACK FCR SEEDING AIRCRAFT

DIRECTION OF STORM
MOVEMENT
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APPENDIX 11 TC ARNEX E

EYEWALL EXPERIMENT

ESSA Flight Procedures

1. DC-6, FLIGHTS A, B, A2
a. Mission. Mid-level Cloud Physics Monitor.
(1) Missicc Prjoritjes
(a) Meteorological data
(b) Radarscnpe photography, IFF video
(c) Cloud physics meazurements
(d) Back-up dropsonde

(2) Mcdus Operandi

(a) Take off in time to arrive at a point relative to the
hurriczne track of 180 degrees, 60 miles fro-: the eye center at 12,000 feet
at 09092, 1506Z and 2100Z, FLIGHRIS A, B, A2, respectively. Conduct operations

in accordance with Tab A/B of this appendix.

o. General Ccmmunications. FLIGRTS A, B and A2, Voice Calls "STORMFURY

ALPHA, STORMFURY BRAVO, and STORMFURY ALPHA TWO" respectively, w:i: guard
appropriate UHF/SSB frequencies for ARTCC and air control. See 3dznex C.

(1) Initial Report. After takeoff, report to nearest RTCC as

reguired.

(2) Reporting for Control. Ch~>ck in with Command Contrc! Aircraft

on primary UHF/SSB frequ.ncy to report "CPS Normai', veriiy aititude aad

standby for assignment of air controller and air control frequency.

E-11-1
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(3) Operations Normal Report. See page E-2, paragraph 4.d.

(4) Departing Area Report. Repcrt to Command Contrcl Airvcraft

when departing STORMFURY cperating 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 Photography.
(a) Operations. Unless otherwige directed by Command Control,

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

(2) Photo-Panel Camera. Fhoto the following informstion every

five (5) seconds:

(a) Time

(b) Latitude

(c) Longitude

(d) Radar Altitude

(e) Pressure Altitude

(f) Temperature (vortex)
(g) Wind Direction

(ti) Wind Spead

(i) Absolute Humidity

(j) Engine Power (3MEP) (40C only)
(k) Interval Timer

(1) Flight ldentification

(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 rainbard.

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
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Interval

Every second (digital tape)

Every 15 minutes

Every hour

At special positions
relative to eye

E-II-3

Meteorological Data Collection {continued)

Data Recorded

(j) Absoclute Pressure

{k) Temperature (vortex)

(1) Temperature {Rosemont)

(m) Drift Augle

{n) Wind Direction

(o) Wind Speed

(r) Pitch Angle

(q) Roll Angle

{r) Absolute Humidity

(s) Liquid Water (J.U.)

(t) C.S.1. Dew Pt RHygro
(46C oaiy)

(u) Icing Detector

(v) Flight Identification

Observations as required
to check automatic Doppler
and meteorologicai systen.

WWY time ciiack

Cold box samples at
following positicns:

(a) Approaching hurricane
first rime; just be-ore moving
under cirrostratus shield.

{b) Approaching eve first
pass; at first evidence of
gale force winds.

(¢} 1o eyeuall; all passes

in which cime permits. Where
there is irsufficient 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 _eye before and two after
seeding.
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d. Dropsonde. Be prepared to make operatioral drons, as required
by the Plan of the Day (FCD).

e. C=nter Fixes. #e prepared to make operational fixes of eye,
as required by POD.

t. Departing STORMFURY Operations Area. Thirty minutes prior to
scheduled departure Irom the STORMFURY operations area, contact approc-
priate IRTCC and obtain clearance for proceeding to staging base. Upon
receipt cf clearance, notify Ccumand Control ané proce:d independently.

g. Post-Fiight Debriefing. Selected crsv members attena debriefings(s).

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

YAB A - Flight Track for FLIGHTS A, B and A2
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TAB A TO APPEXNDIX 11 OF AXNE) E

FLIGHT PATTERN ~ EYEWALL EXPERIMENT
FLIGHTS “A" (RFF DC-6), "B" (RFF DC-6) AND “A2" (RFF DC-6)
CLOUD PHYSICS MONITORS

DIRECTION OF STORM
E \ MOVEMENT _
® ®
A

ALTITUNRE 42700 FT.

FLY TO PFOINTS
1-2-3-4
THEN:

REPEAT TRACKATOS!:
FLT A - 4 TIMES
FLT 8 — 5 TIMES

N
AN START (D

SCALE (NAUTICAL MILES)

L 1 L I A 1
0 10 20 3¢ 40 50 @

E-II-A-1

4

PYVIT] CRIWPRTIICTTL . L g

AL PLA R st mns o

Somat

e arer A oA W




TAB A-2 TO APPEMDIX II OF AMiax B

OPTIONAL FLIGHT PATTERN -EYEWALL EXPERIMENT
FLIGHTS "A" (RFF DC-6), "B" {RFF DC-6) AND "A2" (RF?7 DC-6!}
CLOUD PHYSICS MONITORS @

DIRECTION OF STORM
% MOVEMENT

@

ALTITUDE
12000 FT.

/ —-ne==-CLIMB
~—-— 20000 F1

REPEAT TRACK (3
T0 () ONCE

SCALE (NAUTICAL MILES)
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2. WB-57, FLIGHTS "cC", *c2"
a. Mission. High Level Outflow Monitor.
(1) Mission Priorities
(a) Meteorological data
(b) Radarscope photography, radar video
(2) Modus Operandi
(a) Take off in time to arxive at the nearest point 100 miles
south of the eye center at outflow level at 35,0006 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 appenaix.

b. General Communications. FLIGHiS C and 2, Voice Calls "STORMFURY
CHARLIE" and "STORMFUKY CHARLIE TWO", will guara appropriate UHF/S3B
frequencies for ARTCC and air control. See Annex C.

(1) Initial Report. After takeoff, report to ARICC, 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. Thircty minutes prior to scheduled

departure from tke STORMFURY operations area, contact appropriate ARTCC
and obtain clearance for Proceeding to staging base. Upon receipt of
clearance, notify Command Control and proceed independently.

¢. Cloud Cameras. All nose camera cloud photographs-

E-I1-5




Lisan s e

4243

T YT Y T\ AT WY/ I TR Ty e e e &

T

P

DGR b s 4

OPERATION PLAX

FAF JAX NO. i-69

d. Meteorological Data Collection. Record data in accordance

with Annex U.

Interval Data Recorded
1 second Time, latitude, longitude, magnetic

heading, magnetic variation, DTC, TAS,

radar altitude, differential pressure,

absolute pressure, temp (vortex), drift
angle, wind direction and speed, pitch

angle, roll angle

5 ninutes Manually recorded data for back-up:
absolute altitude, pressure altitude,
pressure, temperature, wind direction and
spead (or raw navigation data required to
compute 3ame).

e. Rader and Radarscope Photography. Unless otherwise directed by

Command Cortroi, nper=te KIR~1 radar, radarscope and camera systems in

aciordance with aiaex R.

f. 2Zost-Fiisht. 3Selected crew members attend debriefings and turn

in all records of iata collected, including radar filao, to the DQCC.

TAB_C ~ Flight Pattern for FLIGHTS C and C2
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5 TAB C TO APPENDIX II TO aNNEX E

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

DIRECTION
OF
STORM
MOVEMENT

13
END y
75 N.M. RADIUS 3
i
3
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3. €-54, FLIGHT "p"

a. Missicn. Low level Inflow Monitor.
(1) ¥ission Friorities
(a) Metecrological data
(b) Radarscope photography
(c) Sea surface temperature
(2) Modus Operandi
(a) Take off in time tc arrive at the nearest point 100 miles
south of the eye center at 1,000 feet absclute at 1500Z. Conduct operations
in accordance with Tab D of this appendix.
b. General Comeunicaticus, FLIGHT D, Vcice Call "STORMFURY DELTA",
will yuard appropriate YHF/SSB frequencies for ARTCC and air control.
Sez Anrex C.

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

(2) Regorting for Control. Check in with Command Control Afrcraft

on primary UHF/VHF frequency, verify altitude and standby for assignment
of air controller and air coutrel frequency.

(3) Operations Ncvrmai Report. See page E-2, paragrash 4.d.

{4) Departing ‘rea Report. Thirty miumtes prior to scheduled

Zeparture from tue STORMFURY Operations Area, ccntact appropriate ARTCC
and obtain cizarance for Proceeding to staging base. Upon receip: =£f
clearance, nouiify Command Control and proceed independently.

c. Data Collection (within 100 nautizal emiles of the eye). Record

T

data in accordanc2 witnh snnex U.

E-11-7
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Dats Collection ( continued)

Interval

Every 10 secords

Every 1 minute if AMG-17
operative; every 5 minutes
if AMG-17 inoperative.

Every 10 sioutes

Every iS5 minutes routinely,
aad at every significamt

chacge of course
Every hour

Data Recorded

Tine, latitude/longitude, ;agnetic
heading, indicated air.peed, radar
dititude, pressure altirude, temp
(vortex), viad speed and direction,
atsolutz huaidity, flight identifi-
cation.

Doppler wind direction/speed.
(Visual vind whea deppler
inoperative)

Visual vind for doppler check
Aircrafy position (range/bearing
from eye)

WRY time check

d- Post-Fliggt nebziefing. Turn in all records of data collected,

including radar film, to the DGCC.

TAB D - Flight Pattern for FLIGHT D

E-1I-8
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TAB B TO APPEXDIX II TO ANSiX E

FLIGHT PATTERN - EYEWALL EXPERIMENT
FLIGHT "D° {RFF -54) ALTITYUDE 1,000 f1.
INFLCW MONITOR

DIRECTOR
OF
STORM
MOVEMENT

TWO /

CIRCUMNAVIGATIONS
(79 NM.RADIUS)

END “START
SCALE (NAUTICAL MILES)
i 1 LA 1 ‘
o 25 50 75 100
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AYPENDIX 111 TO ANNEX E

EYEVALL EXPERDMENT

&ir Force rFlight Procedures

1. EB-47, FLIGHT "J*

a. Mission. High Level Outflow Monitor.

(1) Mission Priorities

(a) Meteorological data
(b) Raderscore photography
(2) Modus Operandi
{a) Take off in time to arrive at the nearest pcint 100 miles
south of the eye center at outflow level ar 35,000 to 40,000 feet at 1500Z.

Conduct cperaticas in accordance with Tadb A of tnis appendix.

t. Gencral Communications. FLIGHT J, Voice Call "STORMFURY JULIETT",

will guard appropriate UHF/SSB frequencies for ARICC and air controi.

Se= Annex C.

(1) initial Report. After takeoif, report to ARTCC, as required.

(2) Rersrting for Control. ZCheck in with Command Control Aircraft

on primary UHF/VHF frequency to report "OPS Nc:mal", verify altitude and
standby for assignment oi air controller and ai: contrel frequency.

(3} Operations Norma! Report. See page E-2, paragraph 4.d.

(4) Departing Area Report. Thirty minutes prior to scheduled
departure from the STORMFURY operations area, contact appropriate ARTCC
and cbtain clearance for proceeding to staging base.

Upon receipt of

clearance, notify Command Control and proceed independently.
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c- Data Collection. Recerd data in accordance with Anpex 3.

1) Manuaily recorded data. Fill in WB-47 Report Ferm, in

triplicate, as supplied by Pruject Director. Record data requested

On1 pre-assezbled triplicate forms (see Tab B of this appendix)
suprlied at pre-flighe.
«2) Radar and Radarscope Photography. Operate APS-6¢ radar
and 0~13 camera Systea in accordance with Annex R.
d- Post-Flight. Selected crew members attend debriefing(s) and

tern in all recerds of data collected, including film, to the DOCC.

1A A - Flight Pattern for FLIGHT J

E-I11~2




TAB A TO APPENDIX 111 TO ANNEX E

FLIGHT PATTERN - EYEWALL EXPERIMENT
FLIGHT "J" (AF WB-47) ALTITUDE 35-40,000 ft.
OUTFLOW MONITOR

DIRECTION
OF
STORM
MOVEMENT

TWO
CIRCUMNAVIGATIONS
(75 NM. RADIUS)

SCALE ( NAUTICAL MILES)
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0 25 50 5
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2. ¥WC-130, FLIGHT "I"

a. Mission. High Level Clouc¢ Physics Monitor.

(1) Mission Priorities
(a) Meteorologlical data

(b) Radarscope photography, radar video

(2) Modus Operandi

(a) Take off in time to ayrive 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 Communications. FLIGHT I, Voice Call "STORMFURY INDIA",

will guard appropriate UHF/VHF 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. Sec page E-3, paragraph 4.g for clearance procedures.

c¢. Data Collection. Record dara in accordance with Annex U.

(1) Meteorological:

Interval Data Recorded

Every 5 minutes Time, wind direction, wind speed,

ambient temperature, pressure,
altitude and radar altitude.

Every 5 minutes A/C position (latitude/longitude)
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Meteorological Data Collection (continued)

Interval Data Recorded
Everv 10 minutes Range and bearing of center of eye.
Everyv 15 minctes Observations as required for updating
Doppler and automatic recording
equipment,
Every hour WWV time check

{2) Radacz. 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 maiied.

1AB B - Flight Pattern for FLIGHT "I"

E-I1T~4
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TAB B TO APPENDIX III TO ANNEX F

FLIGHT PATTERN~EYEWALL EXPERIMENT
FLIGHT "I" (AF wC-130) ALTITUDE 20,000 f1.
CLOUD PHYSICS MONITOR

DIRECTION
OF

STORM
MOVEMENT

ORDER OF FLIGHT PATTERN BY POINTS
(1-2~1) 25,000 FT. DESCEND

(1-4-3-4-2-1-2-3-4-3-. 2-4) 22,000 FT,
(1-4) CLIMB
(4-3-4) 25,000FT.

SCALE ( NAUTICAL MILES)
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CHRONOLOGICAL SUMMARY

APPENDIX V TO ANNEX E

EYEWALL EXPERIMENT

DISTANCE FRCM

ON-STATION CENTEF. OF
AIRCRAFT FLIGHT VOICE CALL TIME (Z) ALTITUDE AIRSPACE (NM)
WC-121N G STORMFURY G 0800-1500 1,000 ABS 100
DC-6 A STCRMFURY A 0900-1400 12,000 MSL 75
Wb-57 C STORMFURY C  0930-1100 35-40,000 MSL 100
*WC-121N 4 STORMFURY H  1030-2100 10,000 MSL 75
*WC-121N E STORMFURY E  1100-2100 6,060 MSL 75
*%A~6 L-Q STCRMFURY L-Q 1200-2000 33,000 MSL 100
DC-6 B STORMFURY B8 1500-2000 12,000 MSL 75
C-54 D STORMFURY D 1500-1900 1,000 ABS 100
WC-130 I STORMFURY I  15040-1900 29,009 MSL 90
WB-47 J STORMFURY J  1600-1800 35-40,000 MSL 100
WC~-121N F STGRMFURY F  1900-0200 1,000 ABS 100
DC-6 A2 STORMFURY A2 2100-0200 12,000 MSL 75
WB-57 Cc2 STORMFURY C2 2230-2400 35-40,000 MSL 100
*NOTE: STORMFURY H will be Command Control Aircraft until relieved by

STORMFURY E on stat:on.

**NOTE:

Seeder aircraft will enter area

at FL 330, climb to FL 350

when directed by the STORMFURY Controller and exit a* FL 35C.

E-V-1
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.- OPERATION PLAK Project STORMFURY
> FWF JAX X0. 1-69 Fleet Weather Facility
Naval Air Station
Jacksonville, Florida
June 1969

ARNNEX F

HURRICANE /TROPICAL CYCLONE RAINBAND SEEDING EXPERIMENT

1. General Briefing.
&. Tiwe: 1300Z on day before seeding operatioms.

Mad Al a s B odiin nd L) da e

b. Place: To be designated.

c. Ageundsa:

1 (1) Opening Remarks - Director, Project STORMFURY

3 (2) tmeratiou Plan Review - Assistant Director, Project STORMFURY
(3) Review Applicable Parts of Operation Plan - Air Controller
{4) Forces Status Reports - Senior Representa. ve, Each Activity
E. d. Attendees: All personnel participating in the hurricane rainband
seeding experiment of Project STORMFURY.

2. Operations.

a. Aircraft and Equipment Status Reports. The Senior Representative

Present of each participating activity will provide the Navy Project
Coordinator with initial aircraft and equipment status reports by 13002
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.
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<. _Flighs Operatioss. Overatisns will be conducted in accordaace
with the foliowing appendices, as appropriate:
(1) USN Tlights - Appendix 1
(2° ESSA Flights - Appendix II
v2) USAF Flights - Appendix III

3. Position Ascignuent of Xey Personnel. To de assigned by Project

Director and Assistant Project Director at or before hriefing session
for cvach mrssiou.

4. Air Operations.

a. Filing 2 Flight Plan. Aircraft will file VFR/IFR flight plans
at staging base to a geographical position to be decided at the pre-flignt
briefing. This position will be based on inforsation received from the
"Early" mesoxrzle monitor, FLIGHT “F". 2ircraft departing frox other bases
file flight plans, as appropriate, in order to be on station at scheduled
times. <Coordination o takeeoff times and on-station times should be
accomplished through STORMFURY Proiect Officers at staging base or Fleet
Weather Facility, Jacksonville.

b. Qutbound. Fly a wir+ calibration box for Doppler calibration as
required; then proceed ro the Project STORMFURY operating area (airspace
teservation).

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

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

d. Initial Report. After takeoff, report to ARTCC, as required.
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e. OPS Nornal Report. As soon as practical after regcrting to
ARTCC, each flight will contact the Command Control Aircraft via UHF/SSB
ccmmunications and submit an "OPS Normal" report, verify altitude, and
standby tc be assigned an air controller and air control frequency.
Each aircraft will report "OPS Normai", or appropriaCe condition, to
the Command Control Aircraft every hour while in the STORMFURY operating area.
i. Air Control. Upon assignment of an air controller and air comtroi
frequency, each flight will then establish communications with Coizand
Cottrol on the assigned GHF frequency. Upon establishing UHF comeunicatious,
the Command Control Aircraft, a Navy WC-121IN, will sssume air control
responsibility tor the vepcsting aircraft by notifying the appropriate
ARTCS of the voice call/FAA radio call, altitude and time of assuming
positive control. The Command Control Aircraft will retaie this respon-
gibility until either the controlled aircraft or the Command Contrci
Aircraft departs the operating area, at which time another WC-121N will
acknowledge receipt for the air control of each respective flight, after
establishing respactive voice communications. Ensure compliance with air
control procedures set fortn by the FAA in Arnex 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 collectiwve "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

F-3
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appropriate Oceacic Comntrol of such plans, obtain clearance, and
return 1ndepeadentiy to the stag.ng base or other opersting base.
5. Radar

a. Calibration. All radars will be calibrated 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 Operardi
Appendix appiizable to each flight. Radarscope photography log, ss
shown in Annex R and Anmex {, will be completed for each radarscope
photographed -
7. Data Collectivn Forms. See Annex U.
8. Aizcraft Employment. Aircraft will be employed in zccordance with
the time table, missior and aititude assignments, as described in
Appendices T through IV of this annex.
9. Al:scude assignments. All aivcraft will fiy at assigned pressure
altitudss -aitimetezrs sei at 29-92), excazpt FLIGHTS "F", "G" and "H",
which wali fly at 1,000 feet absolut# altitvde while on statiom.

10. aborr Ccmiingency. Decision t3 abort the mission is an inherent

cesponsibilizy ur the place commandey for each aircraft. However, the
decision t. abog! 101 reason of dara measuring instruments failure
should be made only aiter due coordination with the Project Director
aboard the Cuommand Control Aircrart.
11. Debriefing

a ‘ime: As soon a5 possiple after last aircraft lands,

b. Place: Io be d¢osignated.
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c. Agenda:

(1) Assistant Director, Project STORMFURY - Chairman of
Operations Debriefing.

(2) Director, Project STORMFURY ~ Chairmaa of Scientific
Debriefing.

{3) On-Scene Commander attends both meetings.

(4) Director, Project STCRMFURY - Review of operational sxuccess
of the experiment.

(5) Data Guality Control Cocordinator - Review of dats quality
and quantity.

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

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

Navy Project Coordinator/
Assistant Projéct Director
for Project STORMFURY

Appendices:

I -~ Navy Flight Procedures

IT -~ ESSA Flight Procedures

ITT - USAF Flight Procedures

IV - Time Table for STORMFURY (Rainband) Aircraft Employment
v - Chronological Summary for STORMFUKY Aircraft

vi -

Composite Flight Tracks for Rainband Experiment
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APPENDIX I TO ANNEX F

RAINBAND EXPERTMENT

Navy Flight Procedures

1. ®c-121, FLIGHTS "p", "¢", "H"

a. Migsion. Low Level Mesoscale Moritor.

(1} 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 accordaace with

Appendix I, Tab A.
b. Genera) Communications. FLIGHTS "F", "G" and “H", Voice Calls
"STORMFURY POXTROT", "STORMFURY GOLF", and "STGRMFURY HOTEL', respectively,

will guarq the appropriate UHF/SSE frequencies for ARTCC and air control

in accordance with Annex C.

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

as required.

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

arrival of FLIGHT "E" (WC-1Z1N, STORMFURY ECHO) into the Project STORMFURY
operating area (approximately 1000Z), FLIGHT "F" will estab!ish UHF
(STORMFURY Common)/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 concroller.

(3) Cperations Normal Report. See page 3, paragraph 4.e.

F~I-1
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(4) Depariing STORMFURY Operating Area. Thirty minutes prior
to scheduled time for departing the Project STORMFURY 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-flight Procedures.

(1) Qutbound. Fly a wiand calibration box for Doppler calibratiom,
then proceed to the Project STORMFURY operating area.

(2) Initial Raintand Description ®2port. As soon as practical
after the aircraft has acquired the center of the storm/hurricane on
radar, FLIGHT “¢" will initiate an initial rainband description report
to the appropriate ARTCC via Single Sideband, precedence "Immediace".
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) 250-None 030-40/60
045-40/60 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 at 0600Z and 1200Z; FLIGHT "G" at 1800Z; and
FLIGHT "H" at 0000Z. 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.

F-I-2
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f. Data Collection Requirements for FLIGHTS "F", “G" and "H". Record

data ir accordance with Annex U.

(1) Meteorolvgical:
interval Data Collected

Every minute if DLS operative; Channel 00-10, 14-17, time,

every 5 minutes if AMQ-17 ambient pressure, temp and
incperative 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 WWV 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 degrees

Auxiliary Data 24-hour clock (Total elapsed time in seconds)
Flight identification

h. Post-Flight. 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

h

F-I-3




TAB A TO APPENDIX I TO ANNEX F

FLIGHT PATTERN — RAINBAND EXPERIMENT

FLIGHTS "F","G" AND "H" (NAVY WC -121N} ALT. 1000 ft
LOW-LEVEL MONITORS

COMPLETE PATTERN TWICE EACH l;LIGﬁT

DIRECTION
OF
STORM
MOVEMENT
: 4

e

%

80 MILES 7

SEEDED AREAS
2
L

SCALE (NAUTICAL MILES)
0 20 40 60 80
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2. AC-121, FLIGHT "E"

a. Mission. Command Contiol.

(1) Tak= off in tiwme to arrive within sixty miles of the selected

rainband at 6,000 fect by 1000Z. Conduct operations in accordance with

Appendix I, Tab B.
b. General Communications. FLIGHT "E", Voice Call, “STOKMFURY ECHO",

will gusrd appropriate UHF/SS3 frequencies for ARTCC and air control in

accordance with Annex C.

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

as required.

(2) Repcrcting on Station. Upon arrivel in the Proiect STORMFURY

operating area, estabiish UHF communications with FLIGHT "F" and assign
an air control frequency and air controller. Notify ARTCC via SSB that
FLIGHT "¥" is under positive control, verifying flight identification and
altitude and radius of operations of FLIGHT "F".

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

flights "B" through "G" report uu station and UHF communications are
established on STORMFURY Common, assign an ai. control frequency and

air controller to each flight.

(a) iracks to be flown by assigned aircraft. See composite
flight tracks for Rainband Experiment, Appendix VI or Tabs for each flight,

Appencices I through IIT of Anmnex 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 fors each airccaft.

F-1-4




L2

ST T OTT

OPERATION PiaX

FWF 2AX .0 1-6vy

c- Data Ccliecrion. Record data in accordance with Annex U.

(1) Mesteorological:

Interval Data Recorded

Every minute if DLS operable. Channel 00-10, 14-17

Every 5 minutes i{f DLS Time, pressuve, 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 r=adings from AMQ-17 and
Doppler. A/C latitude/longitude.
Every hour WWV time check
(2) Radar. Operate radars as required for airborne air control

of all aircrart under positive control-

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

d. Inbound. Xcta:zy ARTCC when all aircraft have departed the
reserved airspace area, verifying flight 1dentification and altitude of
each aircraft previously under positive coatrol oi the Command Control Aircraft.

e. Post—-Filight Conduct debrie;ing of flight crews. Turn in all records

of data cvilected and radar film used to the DGCC.

TAB B - Flight Pattern por FLIGHT E

F-I1-5
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TAB B TO APPENDIX 1 TO ANNEX F

FLIGHT PATTERN — RAINBAND EXPERIMENT

FUGHT “E" (NAVY WC-121) ALTITUDE 6000 144

COMMAND CONTROL

DIRECTION
OF
STORM
MOVEMENT

F-I-B-1
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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 1100Z. 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
cr SSB to report "OPS Normal", verify altitude and standby for assignment
of an air control frequency and air controller.

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

(4) Departing STORMFURY 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

F-I-6
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conditions, if possible, and doss not exceed the "G" force limits of
the seeder ajrcraft. Drop rate will be once each ) second. A typical
seeding track is shown on Tab C of this appendix.

(3) Post-geeding. The seeding aircraft will report on the
estimated degree of completion of his seeding run to inmnclude verification
of beginning anc ending times of the drop. After delivery of the pyro-
technic devices, activate rlight plas, check out with Command Control,
and proceed independently to the staging base. Immediately upon arrival,

r 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. Opnerate nose and right-side cameras if
available tc 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-Flight. Attend debriefing and turn in all records collected

and film to the DQCC.

TAB C ~ Flight Pattern for FLIGHT L

F~I-7
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TAB C TO APPENDIX I TO ANNEX F

FLIGHT PATTERN — RAINBAND EXPERIMENT

FLIGHT “L” (NAVY A-8) ALTITUDE 35,000 f1.
SEEDER AIRCRAFT

COMPLETE PATTERM 1-2-3-4-1 ONCE PRIL]R TO

SEEDING RUN AND CONTIMUE THE SAME PATTERN

AFTER THE SEEDING RUN UNTIL RELEASED

AL

o——-30 Nljlesﬁ—-——-

— 3 |
TN Y
—Tsee0ED
AREAS
Milas
40 { g
f

/ /HOLDING

SCALE NAUTICAL MILES

0 10 20 30 40
F-1-C-1
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4, A-6, FLIGHT "M"

a., Mission Seeding Back-up/Cloud Phctography.

(1) Take off in rime to arrive at a pre-determired geographical
position approximately 100 miles east of the storm/hurricane center at
37,000 feet by :100Z. Conduct operations in accordance with Appendix I,
Tab D.

b. Genaral Communications. FLIGHT "M", Voice Call "STORMFURY 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 ior Air Contrcl. Prior to entering the STORMFURY

operating area, contact Coumand Control Aircraft "STORMFURY ECHO" on UHF
or SSB to repoxrt "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.

¢. Data Collection.

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

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

of clouds trom 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-Flight. Attend post-flight debriefing and turn in all records

of data collected and film to the DQCC.

1 TAB D - Flight Pattern for FLIGHT M
F-1-8




TAB D TO APPENDIX I TG ANNEX F

FLIGHT PATTERN — RAINBAND EXPERIMENT

FLIGHT “M" (NAVY A-6) ALTITUDE 37,000 f1.
PHOTO /7 SEEDING BACK UP

(CHOOSE PATTERN (A) OR FOR BEST PHOTOGRAPHY)

SOr Z
D' | 1
~
sok f
, SEEDED
30k *_ IS mu.....‘y AREA ~— 15 miles—
}
20 { y
=
Z
=z
10} 2z
’ .
L { )
ol / -
L 1 1 L g
0 10 20 30 40

SCALE (NAUTICAL MILES)
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APPENDIX II TO ANNEX F

RAINBAND EXPERIMENT

ESSA Flight Procedures

1. DC-6, FLIGHT "'A"
a. hission. Mid-level Macrostructure Monitor.

(1) Take off in time to arrive azt a pre~-determined geographical
position at 12,000 feet by 1000Z. Conduct operatioas in accordance with
this appendix (II), Tab A. Complete flight track patterns will be flown
before, during. and after seeding ran.

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

will guard the appropriate UHF/SSB frequencies for ARTCC and air control
in accordance with Arnex C.

{1) Initial Peport. 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 contrcller.

(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 enrcute to
pre-determined geographical position within the STORMFURY operating area.

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

F-1I-1




Kan)

EPOT

L

OPERATION PLAN

FWF JiAX X0. 1-69

Data Collection (continued)

(1) Meteorological

Digital Photo
Interval Data Recorded Tape Panei

VAT J Oy

adl

gt

Every 5 seconds for Photo Panel

Every second for Digital Tape

Every 15 minutes

Every hour

Time

Latitude

Longitude

Magnetic heading
Magnetic variation
D.T.C.

True Air Speed
Radar aititude
Pressure altitude
Differential pressure
Absolute pressure
Temp (vortex)

Temp (Rosemont)
Drift angle

Wind direction
Wind speed

Pitch angle

Roll angle
Absolute humidity
Liquid water (J.W.)
C.5.I. Dew Pt Hygro
Engine power (BMEP)
Icing-detector
Interval timer
Flight ID

LI ]

E I S R R ]

3

X

i

X

X
X

Observations nad navigation fixes as
required to update automatic systems

WWV time check

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

(3) Dropsondes. Drop as indicated on Tab A.

F-11-2
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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 MM
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 DQCc.

TAB A - Flight Pattern for FLIGHTS A and C

F-II-3




OIRECTION
ofF
STORM

MOVEMENT /

TAB A TO APPENDIX II T0 ANNEX F

FLIGHT PATTERN - RAINBAND EXPERN4ENT
FLIGHT “A" (RFF DC-6) ALTITUDE 12,000 fi AND
FLIGHT "C" (RFF WB-57) ALTITUDE 40,000 ft.

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

SCALE (NAUTICAL MILES)
J L 1 U L
o 20 40 60 80

F~iI-A-1
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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 Communications. FLIGIT "B", Voice Call "STORMFURY BRAVO",

will guard the appropriate UHF/SSB frequencies for ARTCC and air control
in accordance with Annex C.

(1) Initizl Report. After takeoff, report to the nearest ARTCC,
as required.

(2) Reporting for Air Contrsl. Priuvr to entering the STORMFURY
operating avea, contact Command Control Aircraft "STORMFURY ECHO" on UHF
or SSB to report "OPS Normal", verify altitude and standby for assignment
of an air contvcol frequency and air controller.

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

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

¢. Calibration Procedures. Fly a wind calibration box for doppier

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~I1-2
Every second for Digital Tape (See page F-11-2)
Every 10 minutes Observations and navigaticmnal

fixes as required to update
automatic systems.

Every hour WWV time check

F-11-4
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Data Collection (continued)
(2) Radar. Operate in accordance with Annex R.

(3) Dropsonde, Drop as indicated in Tsb B.

{4) Cloud Photogriaphy. While on station, the time lapse 35 MM

camera system will be operated as follows:

Frame Rate - 1 Frame/5 seconds
Vertical Tile - Zero degrees

Auxiliary Data - 24- Hour clock (Total el
Flight Identification

@. Post-Flight Debriefing. Attend posi~flight debriefing and turn in

records of data collected, including film, to the DQcCc.

apsed time in seconds)

!

all

IAB B - Flight Pattern for FLIGHT B

F-II-5




TAB B TC AFPENDIX II TO ANNEX F

FLIGHT PATTERN - RAINBAND EXPERIMENT

FLIGHT "B" (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,
3 4
aop 1
seeoeoi
3or AlgEA ‘
20 L -g- A
- - -’p-'
tof HoldA g:
at scequz -
ol Fd

L i { 1 /]

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 operztions in accordance

with Appendix II, Tab A. Complete flight track patterns will be flown

before, during, and after seeding run.

b. General Communications. FLIGHT "C", Voice Call "STORMFURY CHARLIE",

will guard appropriate UHF/SSB

annex C.

frequeacies for ARTCC and air control. See

(1) Initial Report. After takeoff, report to ARICC, 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 centrol

(3) 7PS Normal Report.

frequency. FLIGHT "C" check in with FLIGHT “G".

See page F~3.

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

¢- Cloud Cameras- All nose camera cloud photographs.

d. Meteorological Data Collection. Record data in accordance with

Annex U.
Interval

1 second

5 minutes

Data Recorded

Time, latitude, longitude, magnetic heading,
magnetic variztion, D.T.C., TAS, radar alti-
tude, differential priisure, absolute
pressure, temp (vortex), drift angle, wind
direction and speed, pitch angle, roll angle

Manually recorded data for back-up: absolute
altitude, pressure altitude, oressure, temp.,
wind direction and speed (or raw navigation
data to compute same)

F-11-6
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e. Radar and Radarscope Photography. Unless otherwise directed

by Command Control, operate RDR-1 radar, radarscope and camera systems

in accordance with Aunex R.

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

and turn in all records of data collected, ircluding radar film, to the DQCC.

F-1I-7
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APPENDIX III TO ANWEX F

RAINBAND EXPERIMENT

USAF Flight Procedures

1. WC-130, FLIGHT "I"

a. Mission. High Level Mescscale Monitor.

{1) Take off in time to arrive at a pre-determined geographical
position at 29,000 feet at 1000Z. Conduct operations in acccrdance
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 Aanex C.

(1) Initial Repcrt. 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-1 in accordance

with Annex U.

(1) Meteorological:

Interval Data Recorded
Every 5 minutes Time, wind direction, wind speed,

ambient temperature, pressure,
electrical field data.

F-III-1
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Meteorological Data Collection (continued)

Interval Data Recordad

Every 5 minutes A/C position (latitude/lorngitude)
Every 10 minutes Range and bearing of eye center

Every 15 .ainutes Observations as required for updating

doppler and automatic recording equipment

Every hour WWV time check

(2) Raday. Operate APS-42 radar as directed in Anrex 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 DOCC. Under no circumstances should

any records or film bz mailed.

TAB A - Flight Pattern for FLIGHT I

F-III-2
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TAB A TO APPENDIX III OF ANNEX F

FLIGHT PATTERN — RAINBAND EXPERIMENT

FLIGHT PATTERN "I® {AF WC-130) ALTITUDE 29,000 f¥.

CLOUD PHYSICS MOMITOR
COMPLETE PATTERN 1-2-3-4-1 SIX TIMES (DASHED
TRACK TO BE COMPLETED ONLY AT TIME OF SEEDING)

50¢
/ 4
/
40F ? ;
SEEDED
30p AREA
20r /
A Z
:q» g < -'
(o HoldA Z
at seeding2 t i
ok /

[ 4 1 4

40 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 1800Z.

Conduct operations in accerdance with Appendix III, Tab B.

b. General Communications. FLIGHT "J", Voice Call "STORMFURY JULIETT",

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

in accordance with Annex C.

(1) Ianitial Report. After takeoff, report ro the nearest ARTCC,

as required.

(2) Reporting for Air Contrcl. 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 STORMFURY Operating Area. See page F-3.

c. Data Collection. Data will be recorded in accordance with Annex U.

(1) Meteorolcgical. Collect and record aata 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 §-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, inc¢luding 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
F-I1I-3
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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
H!GH LEVEL MONITOR

COMPLETE PATTERN 1-2-3-1 FOUR TIMES

DIREGTION
OF
STORM
MOVEMENT /

/
Q f
/

SCALE (NAUTICAL MILES )

r T T T
Y 20 40 60

F-I1I-k-1
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APPENDIX V TO ANNEX F

RAINR/ND EXPERIMENT

Chronological Summary

DISTANCE FROM

AT .

STORMFURY G OR H

F~V-1

PROPOSED ON- (MSL) CENTER OF AIR-

AIRCRAFT FLIGHT VOICE CALL  STATION TIME (z)  ALTITUDE SPACE (NM)
¥C-121N F STORMFURY F 0600-1400 1,000 ABS 100
WC-12IN  E STORMFURY E 1000-1700 6,000 75
DC-6 A STORMFURY A 1006-1500 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

' 46 M STORMFUPY M 1100~1400 37,000 150
WC-12IN G STORMFUR{ G 1400-2200 1,000 ABS 100
WB-47 J STORMFURY J 1400~1800 40,000 150
WC-12IN  H STORMFURY H 2200-0600 1,000 ABS 100
C-54 D STORMFURY D BACK-UP FOR 1,000 ABS 100

fats TURTUR CETTTTR AT R e e e e e
|
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OPERATION PLAN Project S3TORMFURY

FWF JAX NO. 1-69 Fleet Weather Facility

Naval Air Station
Jacksonville, Fiorida
June 1963

ANNEX G

CLOUDLINE AND FALL-BACK RESEARCH MISSIONS

1. Sitvation. 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 ccllect hurricane,

tropical storm, or easterly wave meteorological/oceanographic daca.

4 cloudline experiment has been scheduled for a ten-day period at

NAVSTA Roosevelt Roads commencing 9 September 1969.

2. Mission.

a.

b'

C-.

d.

S

Conduct FALLBACK ONE on a tropical cyclone.
Conduct FALLBACK THO on a tropical cyclone.
Conduct FALLBACK THREE on an easterly wave.
Conduct CLOUDLINE EXPERIMENT #1.

Conduct CLOUDLINE EXPERIMENT #2.

3. Execution- When it appears that it will not be pessible to conduct

the primary mission of Project STORMFURY, the Xavy Project Coordinator

will direct execution of one of the following:

a.

b.

Conduct FALLBACK ONE in accordance with Appendix I.

Conduct FALLBACK TWO in accordance with Aprendix II.
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¢. Conduct FALLBACK THREE in accordance with Appendix IfIX.
d. Conduct CLOUNLINE EXPERIMENT #1 in accordance with Appendix IV.
. Conduct CL)IUDLINE EXPERIMENT #2 in accordance with Appendix V.

4. Flight Plans. ~Fallback research missions, not including cloudline,

will require indivicual rlight plans (DD~175) to be filed.

%)/,
'D J/ UNDERWOOD '

Commander, U. S. Navy

Navy Project Coordinator/
Assistant Project Director
for Project STORMFURY

Appendices:

I - Fallback OXE

[T ~ Fallback TWO

111 - Fallback THREE

IV - Cloudline Eyperiment #1
V = Cloudline Experiment #2
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FALLBACK ONE

Altitide Assignments Flight Tracks

41,000° B~57 (STORMFURY C)

)w

36,000 B-47 (STORMFURY J)

26,000 C-130Q {STORMFURY I)

Y A
18,000 DC~6 (STORMFURY B) 4
11,000° WC-121 (STORMFURY E & G) ';

6,000'~—}— DC-6 (STORMFURY A), C-54 (STORMFURY D)

1,000'—4— WC~121 (STORMFURY F & H) 9
[]

250
miles

- E A

250

miles

1. Point A is 125 miles from thne tropical cyclone center along a
radial from the tropical cyclone center to the staging base.

2. STORMFURY A, B, C, E, F, 1 and j will rfiv the penetration partern
(A-B-A) and will take off at such time as requi:ed to arrive at Point A
at 12457 or at a time to be announced.

3. STORMFURY G, H and D will fly the box pat'.ern (A-D-C-B-F-E-A) and
will take off at such cim2 as required to reach Point A at 1200Z or

at a t se to be announced.

4. Data collected will be as in Annexes E and F. or ac appropriate.

FIOwey
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APPENDIX II TO ANNEX G

Altitude Assignments

41,000 a—
37,000 4~
30,006 -
18,000' -
12,000' -
7,000 ——

2,000'

WB-57 (STORMFURY C)
WB 47 (STORMFURY J)
€-130 (STORMFURY I)
DC-6 (STORMFURY B)

C~-121 (STORMFURY F)
C~121 (STORMFURY E)

0C-6 (STORMFURY A)

Flight Patterns

1. Point A 1s 90 miles from the tropical cyclone center along a radial

rrom the center of the tropical cyclene to the staging base.

)

tropical cyclone as 1indicated.

2 Each aircraft will make two circular patterns around and into the

Takeoffs will be at such time as required

to arrive at Point A at 1200Z or at a time to be announced.

5. Twe options rfor FALLBACK TWO are as follows:

a. One WC-1Z) on a 150-mile orbit or 60 miles further out.

b. Two Wi-121's with 2,000 teet separation and 10 minutes apart.

. Data collected w:il be as in Annexes E and F, or as appropriate.

Diops will be made by STORMFURY F and STORMFURY B every 30 minutes, keeping

aseline checks while on radial legs.

Drops will be copied, but not

worked up until the aircraft has laaded.

G-11-1
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APPENDIX ITI TO ARNEX G

FALLBACK THREE

FLIGHT PATTERNS

// WC-121

= -—- STORMFURY G

> /""""'"T‘é‘ 1,000'
1‘)0
/ i wWc-121

AV
Qe . STORMFURY F
> 20 1,000

/ ;
WC-121

/
/11
1

A

/

C < L v
—> "0~ STORMFURY E ! ] T
1,000’ !
100 + Easterly Wave 75
l ' |
—= Y WCc-121 ; ) -
- > T 0 STORMFURY H s I Cpp—
150 __.g'(____ —_— 1,000
; C-54
i STORMFURY D
09 ; 8,00¢*
300 ———————i
! .
DC-6
T T ’4"“‘[*“”“—'1'0 T STORMFURY A
! / 12,000"
vV 100
; |
| > / ~ 4 Foc-e
0 TSTORMFURY B
v / 10612,000'
G-I11-1 53
e eeememe 150} _,I(..—-—-— 150
A

bbb,
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IR

.\d

1
: 0 B-57
i=========43 STORMFURY "C"
/ 41,000'

Y Easterly Wave

T e

125
4 — —~Y
‘A 25
l— 125 i 125 R

1. Peint A in all FALLBACK THREE flight pattern is a point on

an easterly wave determined by the Navy Project Coordinator.

Point C in all flight patterns is the origin of the track to be
rlown. All distances are in nautical miles.

2. Takeorffs will be at such time as required to arrive at the
respective point 0's at 1200Z, or at a time to be announced.

3. Data collected will be as in Annexes E and F, or as appropriate,
Urops will be made by STORMFURY A and B every 30 minutes. Drops

will be copies, bzt not worked up until the aircraft has landed.
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APPENDIX IV TO ANNEX G

CLOUD LINE EXPERIMENT (NUMBER 1)
FLIGHT PATTERNS , MONITORING AIRCRAFY

After Seeding Run

Pre~-Seeding Run
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Altitudes: C-54 - cloud pase: DC-6, 12,000 feet; DC-6, 13,000 feet; C-130, 24,000 feet;
WB-67, seeding altitude (to be decided on fligr aay).

C-54, two DC-6's and C-130 execute boxes 1-L before seeding run.
tf B=S7 hes not juined pattern before point b, other zircraft shouid da §—»10->b
while waiting.

. After B-57 joins others, proceed in formstion from & to 9 where 8-57 will start along
cloud 1ine to begin seeding. B-57 will inform other A/C position of seeding runs asap.
Twe DC=6's, C=S4, and C-130 proceed 9,.10, 11 where will orbit if necessary until seeding

rur completed. Then complete pa’tern as indicated through point 1h.
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5. All turns are outside turns unless otherwise requested.

6. Secded area length and distance brcween 'A' and ''C'' moy be varied by on-scene Project
officials if required by available cloud lines.

7.

Data vollection and forms same as Rainband experiment eacept as Speciolly requested.
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FLIGHT PATTERN — CLOUD LINE EXPERIMENT NO. 1

BACKUP VYISUAL

VISUAL MONITOR AND GONTROL MONITOR AND CONTROL

V/

WC $21 N é WG 28 N
NO. 1 / NO. 2
4,000 ft / 7,090 ft

v/ ()
€—30MI OR GREATER —> ~¢——30 M. OR GREATER—>~

Y Y

NN\

vontrol A/C and backun AU will rlv patrerns s depicted oriented on the
cloud line selected by the Project Director. Any malfunction of APS/20

or APS/+5 radar cor rad.r camerss should be reperted i1mmediately so the
backup plane (an rnsure CoOverage.
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APPENDIX V TO ANNEX G

CLOUC LINE EXPERIMENT {NUMBER 2 )
FLIGHT PATTERNS , MONITORING AIRCRAFT

PRE~SEEDING RUN AFTER SEEDING
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WB-57, seeding altitude (to be cacided on flight day).

C-54, two DC-6's and C-130 enecute boxes 1-k befure seeding run.

if 8-57 has not jolned pattern before point 4, other aircraft should do &4 ~» 6 =b 4

while waiting.

After B-57 joins others, proceed in formation from 4 to 5 where B-57 will start along

C-54 - cloud base; DC-6, 12,000 feet; DC-6, 19,000 feer; C-130, 24,000 faet;

80

40

cloud iine to begin seeding. 8«57 will inform other A/C position of seeding runs asap.
Two JDC-6's, C~Sk, 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,
All turns are outside turns unless otherwise requested.

Seeded area length and distance between ''A'" and ''C'* may be varied by on-scene Project

officlals If required by available cloud lines.

Data collection and forms same as Rainband experiment except as specially requested.
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FLIGHT PATTERN == CLOUDC LINE EXPERIMENT NO.2

‘ BACKUP VISUAL
VISUAL MONITOR AND CONTROL MONITOR AND CONTROL
WC 124 N WG 121 N
NO.1 NO.2
4,}9%& 7,000 ft
“«€—30M). OR GREATER——> «—30Mi. OR GREATER——»

-
ENANNNNN\
—

\—/ \—/

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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QFERATION PLAN Proiect STURMFURY

FWF JAX NO. 1-69 Fleet Weather Facility
Naval Air Station
Jacksonville, Florida
June 1969

ANNEX R

RADAR EQUIPMENTS, OPERAYIONS 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 STORMFURY experinents. Radars and
radarscope photographic facilities on such aircraft should “herefore
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 operatoxs and Photo

Officers in the operations involved in obtaining optimum radar data

for each experiment.

2. Radar Equipment and Operatiocus.

a. All aircraft containing radars will operate within the guide-
lines specified for their flight designation in R-7 through R-10 of
this zunex and/or as modified by Command or Radar aircraft with
Project Director exercising Emission Control for the experiment.

b. All rader antennas will be aligned on true north where
possible. Aircraft configured with (wo or more radar systems will

ensure that all radar antennas are in agreement before take-off.

2 By

aafaahd &




Babatan Dia 200 0o g it

TITWOTRTT

TEVEPIUI,

N ST T A PTO T TR

T

e R ET BT

QPERATION PLAN
FWF JjaAX NO. 1-69

where possible, they will sinmultaneously photograph ground patterns
fter take-cff fo document such aligament and made an appropriate
entry in the Radarscope Photography Log (see Annex U, Form SF-11).
c. All radarscope picture tubes whicn are photographed will be
scribed with a narrov opaque line originating at the center of the
tube face and extending to the outer edge of the glass surface to
continuously and precisel, indicate true north om all photographs.
d. All cameras abnard WC~121N aircraft wfil have ID code numbers
afiixed ir the camera data chamber, separate from the click and data
card, such that the number appears on each radar photograph. (A
typed nurber on white paper stuck on the right edge of the frame
counter or other suitable location would accomplish this.) This
cagera number along with the film magazine number will be enteved

in the Radarscope Photography Log, Form SF-11.

2. Minimum Discernable Signal (MDS) and Peak Power transmitted (P.)

will be determined for each radar and entere: in the Radarscope Photo-
graphy Log (Form SF-11) under "Remarks" for all radars except APS-20.
APS-20 radars will run special Photographic Documentzation of Radzr
Sensitivity Checks as per instructions (R-10) and record results in

the Minimum Discernable Signal (MDS) and Photographic Documentation of

MDS Log, Aanex U, Form SF-10.

3. Radarscope Photography Instruccions.

a. Pre-Flight Checks, All Cameras.

(1) Darkroom load all film. Use Plus X Film. If possible,

carry at least one spare magazine in addition to that required for
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radacscope phorcaraphy while within 200 miles cf stora certer and/or

sesded area.

(2) %ind and set clocks only once per fiight, nsting clock
error thereafter in seconds fast (F) or slow (S) on data card, as
shown on data card sample below. Clcck face will be conmspicucusly
annotatad with a (Z). This will b done by typing a capital Z on a
small piec. of paper, and attaching tiie paper to the clock crystal

with gluz. The paper must be small to minimize obscuration of clock

hands.

(3) All radar data cards will be completed as_follows:

N

o

A/C voice call sign/BuNo..... | STORMFURY H/1323 | ’53
Date (Z).ce-eeecesecevsecenes 13 Oct 1965 o~
Type radar/scope nomenclature § APS-20 IP-230 APS-45% . R
Altitude/time e-ror (in sec). | 6,000 ft/8S 6,000 fr/1F ! 5
Range/range marks-......cc.o. | 100/50 mi. RM 60/20 mi. RM ‘S 4
RHI Stroke Ht, K ft, APS-45 20 K Ht mark} & <
or APS~20 MDS Test: ___DBM.. 8-

Keep aircraft altitude and data correct and up-to-date on all data
cards a3z changes occur in flight.

(4) Without magazine in place, check shurter operation for
visible sweep through lens aperture.

(5) Check solenoid for single film advancement each shutter
operation.

(6) Set f/stop (f/5.6 all APS-20 and APS-45 cameras) .

(7) Check clock and data section illumination lights fox proper
osperation, loose wires, smooth operation of azimuth wheel, efc..

(8) Check internal and external fr ume counter on cameta for

agreement; and film "backing plate" pressure all magazines.
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{9} Xever put wmagaz.re on camera without first turning camera off.
£10) after instzlling magazine first time and before removing
last time, click off 20 frames; other intermediatr Timus of magazine

cemoval, click off 5 frames.

)

E. In-Flight Checks and Operatioms.

(1) Set up all scopes after reaching assigned altitude. First,

set intensity so sweep IS visiblLe with video OFF; then set video until
"noisc" is visible on scope; rhen add proper range mark intensity.
Except as prescribed later, leave all scope settings alsne for entire
flight (to facilitate data recuction and minimize data card changes,
vhich 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
(av assigned altitude and after setting all permanent modes of radar
and camera operation for that flight). Do NOT include APS-20 radar
calibration, APS-45 height line checks, etc. described elsewhere, which
are necessary on each piece of operational film. develop test 7ilm in
dark bag. Show film to Radar Data Advisor and retaln for inciusion with
permarnent radar data.

(3) A Radarscope Photography Log (Form SF-11) shall be maintained
each hour for each radarscope while it is photograpued in Order to ensure
tor continuous optimum operation and accuracy of time clocks being photo-

graphed to within one second each hour, referance WWV.
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(4) At each nourly time check, as camera operares normally,
check externel film advancement (star wheels on side of magarine);
note interual and exter:.al frame counters (log differences); check
for clock an¢ data section illumination; ciieck data card for proper
mode of radar operation and peseible aircraft height or date charges;
check APS-~45 azimuth documentation wheel agaicst console; check {ilm

footage for possitle magazine replacement. Dv NOT run out of film!

(5) Unless scope intensity, rarge marks, focus, ctc. change
appraciably, do not adjust at each time check.

(6) APS~20 Range Mark Documentation. After running Photographic
Documentation of Fadar Sensitivity Check (R~10), take 3 frames ci film
on each different range setting specified for flight with range mark
intensity slightly higher than for normal photography before beginrning
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 sutrface 4C,000 feer on 60 mile
range. Range marks should be prominent on these photes. 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 necessaiy, redocument height lines. Documentation enroute

to and from area are minimum requirements.
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{8; APS-45 Coniole Azimuth, Camera Data Chamber Azimuth,
and PP] Sweep Azimuth Documentation. Al any tiwe early and late in
the flight (altitude is not ixportant, but radar and camera cperatica
modes should be as set for entire flight), adjust console azimuth
wanually to North or East (depending on alignment zid previded in
camera for pointer on camera syncrc), carefully twist camera syncro
to bring Gata chamber pointer (long stripped end) to exact agreement
with console azimuth indicator and document or film as follcus:
Install clock and data card in camer. (write "AZ test north" cn card),
place scope in PPI mode, antenna fixed in azimuth, but rocking 16°
vertically, "EMERGELNCY SCAN" on, camera control box: lights "ON", set
for "EVERY OTHER" scan, "JOHN'S BOX" on "RHI AUTO" to take 5 or 6 pi~-tures.
(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" scan
and leave for entire flight. Operate camera 2sntirely with “JOHN'S BOX"
turning camera off by going to "PPI" - or "RHI MAN" mndes, not by using
C3-R control box. Operating modes are covered in Radarscope Photography

requirements.

4. Radar Logs, Film Processing and Distribution.

a. MDS, PRadarscope 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

NHRL Miami, NWRF Norfolk and the generating agency.
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ALL VW-4 WC-12IN FLIGHTS

1. Radarscope Photographic Requirements:
Radar Scope Range RM Presentation

APS-20 1IP-230 200 50 Radar video only.

APA-81 100 40 All except STORMFURY "H": Radar
videc and IFF, off-center or GPI,
50 490 best presentation; except: when
within 50 miles of eye or experi-
mental area.

APS-45 PPI 607129 20 Every 2 minutes. Series of PPI-2°,

07, +20 tilt for flights above
5,000 feet; use 2-6 RPM if possible.

RHI 60 20 All other times: Series of RHI, 360°
survey of signifcant weather every
half hour. Concentrate on eyc (eyewall)
or seeded and surrouniing areas. Use
RHI AUTO on 1-BPM except G & H which use
manual azimuchk control.

a. APS-20 pheoto every scan, APS-45 PPI every scan; RHI every cther 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, FIC off, IAGC N,
receiver gain at 20-30% "grass' for best weather video presentation. GPI
way be used on "radar" and/or "command" scopes at discretion of Project
Director. Log permanent antenna elevation +1° to +3° for best weather video
depending on flight altitude. Log changes if necessary.

c¢. On all APS-Z0's where radar weather video and LFF data are gathered
simultaneously, the weather video should be siightly visible above '"noise"

on the scope with the IFF appearing as a much stronger, but not "blooming",

signal such thai IFF data are best displayed on these scopes.
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d. On "radar” and/or "command" aircraft, the AP5-20 radar data
program may be wmodified slightly by the Radar Data Advisor with consenu
of the Project Director in order tec 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, them returned for basic operation.

e. On Fallback missions, such a8 clcudline 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 2eries at plus or minus

45 degrees azimuth, centered on seeded areas, three hundred sixty (360°)

degrees RHI every half hour.

R-8
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ALL DC-6 FLIGHIS

1. Radarscope Photograthic Requirements:

Radar Range RM IEC STC Presentation

APS-20 Eyewall 10v 20 - On IFF and radar video, per-
manent antenna tilt for best
presentation (+1+2°), set
and leave alone!

APS-20 Rainband

STCRMFURY "B" 100 20 - On IFF only within 100 miles.
200 20 ~- On IFF and WX beyond 180 miles,
STORMFURY "A" 50 10 - On WX only within 100 miles,
200 20 - On IFF and WX beyond 100 miles.
WP-101 50 10 On On Parmanent antenna til:l
best presentation.
RDR-1 20 5 On On Antenna: rotating vertical.

a. Pholograph 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.

¢. Note hourly time checks necessary for equipment, .ameras, radar-

scope clocks, etc., and maintain Radarscope Photography Log, Annex U,

Form SF-11.

d. Operate APS-20's with moderate STC as necessary, FTC off, IAGS 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" con the scope, with the [FF appearing as a much stronger,
but not "blooming'" signal, such that 1FF data are best displiayed on
these scopes.
£, On fallback missions, operate all radars as per Rainband Experiment.

R-9
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C-54, C-120, WB-57, WB-47 AND SEEDERS

1. Radar Photographic Requirements:

Radar Range RM IEC STC Presentation

Nose Radar Intermediate- 106/20 miles On On Weather video

a,

record

seeded

b.

C.

about 50 miles wvisible only - antenna
tilt for best

weather presenta-

tion-Log Antenna
Tilt

Photo at least every other scan consistent with capability to
all radarscope data within 260 miles of eye and/or center of
area, except 50 mile radius for seeders.

Not» proper documentation necessary all data cards R-3.

Note hourly time checks necessary for equipuent, cameras, radar-

scope clocks, etc., on Radar Photography Log, Form SF-1l.

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)

abona,

R-10
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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 dfficer 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-10),

and all other checks have been accomplished prior to radar operation for
data collection, determine the PHOTOGRAPHIC MDS in the following manner.

b. Set up radar IF gain (mark setting knob for repeatability) and
all other modes for permanent operation for the flignt. 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 araa.
c. Set up IP-230 and APA-81 (all APS-20 photography) scopes for
standard range, intensity, video, focus, data cards, etec., for the £light.
d. Take 10-20 frames of film to clear 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 folloving line at the bottom of data card: ''MDS-51 DEM",

Take three pictures each camera. Turn camera off.

R-11
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g- Repeat steps (e) and (f) for test signals -94, -97, -130, -1J3,
=136 and -109 DBM. Do not forget to change data card entry for each step!
h. Set test signzl -99 DBM at 40 miles for generating faint range

mark on all APS-20 scopes for entire flight. Peak UPM-44 at least ouce

each hour or as necessary.

i. Delete last line of data card and turn cn cameras for gathering
specified radar weather vides andfor IYF data.
J- NCIE THAT SINCE ALL MODES OF BOTH RADAR AND CAMERA OPERATION
WERE AS SPECIFIED FOR GATHERING DATA ON THE TLIGET, KC FURTHER ADJUSIMENTS
ARE REQUIRED BEFORE PLACING SYSTEM IN OPERATION IN STEP (i).
7
g ]

Leland J. D
Commander, U. S. Navy
Navy Project Coordinator/

Assistant Project Director
for Project STORMFURY
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FNF JAX %0. 1-69 Fleet Weather Facility
Naval A'r Statloa
Jacksoaville, Florida
June 19649

ANNEX T

S ——

1. Airspace reservations will be requested and utilized as outlined

in Appendices 1 through VI irclusive.
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: ww‘in 3 «/ UNDERWOCD
Co-audet, U. S. Navy
Havy Proiect Coordinator/
Assistant Project Director

for Project STORMFURY
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Appendices:

I -~ Project STORMFURY Letter of Agreement with FAA

II - Eyewall Experiment Chronological Summary
IIT - Rainband Experiment Chronologicai Surmiry
IV - Interraticnal NOTAMS, AIM Pudblication

¥V - 24-Bour NOTAM

Vi -~ 3-Bourly NOTAM
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APPENDIX 1 TO ANNEX T

PROJECT STORMFURY LETTER OF AGREEMENT

EFFECTIVE__1 st 1969
SUBJECT: Airspace reservatiin for STORMFURY Operations, 1 August through

15 October 1969

1. PURPOSE. The following agreement between San Juan Centor, Houston
Center, Miami Center, Jackscnvilie Center, New York Center, ESSA, and
the Navy Project Coordinator, Project STORMFURY/Commanding Officer,
Fleet Weather Fazility, Jacksonville, Florida defines the altspace
reservation area ard certain Air Traffic Control procedures within U. S.
CTA/FIR during Operation STORMFURY for the 1969 Hurricane Saason, and is
supplementary to the provisions contained in AT P 7110.9.

2. STORMFU™: AREA. As contained within the area defined in Appendix I
to Aunex A, STORMFURY Cperation Plan 1-69 that lies within the San Juan,
Houston, Jacksonville, Miami, and New York CTA/FIR, the movirg airspace

reservation area tc be protected shall be:

a. Within z 75-nautical mile radius of a point specified In coordinates
from the surface upwards, and;

b. Within a 150-nautical nile radius of the same point at FL 350 and

above for 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-1~-1
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The Cloud Line Exercise for seeding wail-type Cumulus clouds not
assoclated with a hurricane shall be contained within the same alrspace

as the Raintand Experiment at coordinates specifird by the Navy Project

Coordinator.

The Navy Project Ccordinator shall coordinate with ATC for exceptiors

to the radius and altitudes specified herein on an individual basis

should the requirements arise.

The center point, rdte of mcvement, and track of the moving airspace

reservation will be furnished by the Navy Project Coordinator, or the

“"STORMFURY" commuand aircraft. The reservatioca shall exist frcm 0800GMT

on specified dates and cuntinue until notification is received from the

command control aircraft tnat the reservation is tecminated. In nc czse

is one reservation period to extend more than eighteen hours.

3. REQUEST FOR AIRSPACE.

A request for a specific airspace reservation
will 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 aivspace reservation will be validated or revised at
T minus 24 hours, T minus

12 hours, and T nminus 6 hours. Concurrent with

the 12 hour notification, the Navy Project Coordirator will advise the

type mission, 2ither Rainband, Eyewall or Cloud Line Experiment.

The Navy Project Coordinator is raspousible for obtaining approval for
operations within Waraning/Restricred Areas.

v
<,

AIR TRAFFIC CONTROL PRGCEDURES.

Stzndard air traffic control procedures

wi1ll be utilized enroute to and from the rveservation area. Participating
aircraft shall advise ATC when entering the airspace reservation, and

shali obtain ATC clearance through the "STORMFURY" command aircraft,

T-1-2
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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 concerred on an individual basis

through the "STORMFURY" command aircraft.

The Navy Project Coordinator will ensure thet operational control and
separation of participating aircraft in the STORMFURY airspace reservation,

including all military and ESSA aircraft, will be exercised and maintained

by the “STORMFURY" command aircraft. This MARSA concept shall beccme

effective upon activation of the STORMFURY airspace reservation and

remain in effect until the reservation is termirvated.

Searcn and Rescue action, if necessary, shall be initiated by action

of the Navy Project Coordirator, or his representative.

In the event radio failure should cccur, the aircraft is to depart the

regervation 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 STORMFURY 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 suspected radio failure.
In the event a non~-participating aircraft should enter the airspace

reservation due to communication 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, remains with the Navy Project Coordinator. Com-
plete coordination will be effected in such an instance.

T-1-3
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5. COMMUNICATIONS. Communications with aircraft operating within the

reservation shall be conducted through the "STORMFURY" command aircraft,
on station. Hourly "Operations Normz1" reports are to be fo:warded to
the ATC(s) concerned. The reservation center point locatiom, projected
track, and rate of movement are to be forwarded to the ATC(s) concerned
cn 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 c¢ther Centers concerned.

6. NOTIFICATION OF AERCNAULICAL INTERESTS. NOTAM®s are to be issued

by the appropriate Center, except that the Miami Center shall issue the
AIM Publication NOTAM, ocutlined  n Appendix IV. The NOTAM's are to
follow the format prescribed in 4ppendices IV, V and VI. Appendix IV is
planned for pre-season publication in the Airman's Information Manual and
International NOT2ZM'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 /s/
Commander, U. S. Navy Chief, New York ARTC Center
CN, Fleet Weather Facility

Jacksonville NAS

CHARLES R. HARRISON /s/ WILLIAM P. LEVEREIT /s/

Chief, San Juan ARTC Center Chief, Miami ARTC Center

HOWARD J. MASON, Jr. /s/ L. E. ANDERSON /s/

Chief, Research Flight Facility Chief, Houston ARTC Center

Enviroamental Science Services

Administration ’

JAMES E. POUND /s/
Chief, Jacksonville ARTC Center T-I-4
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APPENDIX II TO ANNEX T

EYEWALL EXPERIMENT

Chronological Summary

DPISTANCE FROM

ON-STATION CENTER OF
AIRCRAFT FiLIGHT VOICE CALL TIME (Z} ALTITUDE AIRSPACE (NM)
WC-121N G STORMFURY G 0800-1500 1,000 AES 130
DC-6 A STORMFURY A 0900-1400 12,000 MSL 75
WB-57 c STORMFURY C  0930-1100  35-40,000 MSL 100
*WC~-121IN H STORMFURY H  1030-2100 19,000 MSL 75
*WC-121N E STORMFURY E  1100-2100 6,000 MSL 75
**A~6 L-Q STORMFURY L-Q 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
HC-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 Cz STORMFURY C2 2230-2400 35-40,000 MSL 100
*NOTE: STORMFURY H will be Command Control Aircraft until relieved by

**NOTE:

STORMFURY E on station.

Seeder aircraft will enter area ac FL 330, climb to FL 350 when
directed by the STORMFURY Command Controller and exit at FL 350.

T-11-1
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APPENDIX TII TO ANNEX T

RAIN3AND EXPERIMENT

Chronological Summary

DISTANCE FROM
PROPOSED ON- (MSL) CENTER OF

AIRCRAFT FLIGHT VOICE CALL STATION TIME (2 ALTITUDE AIRSTACE (NM)
1 HC-121N F STORMFURY ¥  0600-1400 1,000 ABS 100
i WC-121N E STORMFURY E  1000-1700 6,000 75
DC-6 A STORMFURY A  1000-1500 12,000 75
5 DC-6 B STORMFURY B 1000-1430 18,000 75
1 Wc-130 1 STORMFURY I  1000-1400 25,000 150
E WB-57 c STORMFURY C  1050-1400 40,000 150
a6 L STORMFURY L  1100-1400 35,000 100
A-b Y STORMFURY M 1100-1400 37,000 150
_ WC-121N 5 STORMFURY G 1400-2200 1,000 ABS 100
% WB~47 J STORMFURY J 1400-1800 40,000 150
: WC-121N H STORMFGRY H  2200-0600 1,000 ABS 100
C-54 D STORMFURY D BACK-UP FOR 1,000 ABS 100

3 STORMFURY G OR H
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APPENDIX IV TO ANNEX T
INTERNATIONAL NOTAM'S

ATM PUBLICATTON
NOTAM

"OPERATION STORMFURY" IDENTIFIES A GROUP OF LARGE-SCALE EXPERIMENTS
TO BE CONDUCTED ON BURRICANES AND TROPICAL STORMS BY THE U.5. ENVIRON-
MENTAL SCIENCE SERVICES ADMINISTRATION AND DEPARTMENT OF DEFENSE

DURING THE PERIOD 1 AUGUST - 15 OCTOBER 1969.

THE EXPERIMENTS WILL BE PERFORMED 0§ STORMS MOVING SEAWARD FIFTY OR
MORE MILES FROM ANY LAND MASS IN THE WESTERN PORTION COF 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 150NM RADIUS OF THE SAME CENTER POINT, EXCLUDING LAND
MASSES. THE RESERVATIUY AIRSPACE WILL TRAVEL IN A DIRECTION AND AT

A RATE CONSISTENT WITH THE TROPICAL STORM'S MOVEMENT.

DETATLED NOIAM 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 REFERRING

TO “OPERATION STORMFURY".

T-IV-1
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APPENDIX V_TO ANNEX T

24 HOUR NOTAM

INTERNATIONAL NOTAM OPERATION STORMFURY HURRICANE RESEARCH

PROJECT OF THE U. S. ENVIRONMENTAL SCYENCE 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,

ADDITIONALLY, FLIGHT LEVELS 330 AND ABOVE AND FLIGHT LEVEL 290 ARE
BLOCKED WITHIN 150NM (100NM FOR EYEWALL) RADIUS DURING THE PERIOD. THE

RESERVATION WILL MOVE (DIRECTION)  ON A TRACK OF DEGS

FROM INITIAL POINT AT _{(KNOIS) . DEVIATIONS IN SPEED AND/OR DIRECTTON

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 iRAFFIC CONTROL CENTERS

FOR LATEST INFORMATION.

T-V-1
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APPENDIX VI TO ANNEX T

3-HOURLY NOTAM

INTERNATIONAL NOTAM OPERATION STORMFURY.

CENTER OF AIRSPACE RESERVATION ESTABLISHED AT N W AT

Z, BLOCK ALL ALTITUDES WITHIN 75 NM RADIUS. BLCCK FLIGHT
LEVEL 330 AND ABCVE AND FLIGHT LEVEL 290 WITHIN 150 NM (100 NM FOR

EYEWALL) RADIUS. MOVEMENT WILL BE __ (DIRECTION) ON A TRACK

OF DEGS AT KNOTS.

T~vi-i
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CPERATICN PLAX Projec: STORMFURY

FWF JAX NO. x-69 Fleet Weather Pacilicy
Naval Air Station
Jacksonville. Florida
June 1969
ANNEX U

FLIGHT REPCGRTING fORO

1. General. Proper data reporting is essentiai to the operational
success of each mission. Appendices I and II of this anmex tabulate
flight reporting requiremeats for the Eyewall and Rainband experiments.
Each unit/activity will use STGRMFURY forms (see Appendices III through
V1) provided prior to take off by the Data Quality Control Coor.irmator
(DQCC) or formz standard to its roatiae operational requirements.
2. STCRXFURY Coordinated Forms. All datz coliected oa STORMFURY forms,
Tab C through Tab K, will be recorded in triplicate. The origiral and
copies will be distributed as follows:

a. Turn in original and 1irst carton to Data Quality Contrel
Coordirator (DQCC) ar post-fiight debriefing.

b. DQCC will provide the firsr carbon of such data to Naval Weather
Research Facility, Norfoik.

c. Retain second copy for .:quadron/unit utilizatiorn.

3. Enic/Activity Forms. If unit/activity forms standard to routine

operational requiremants are used, the mirimum additiomal information
necessary is as follews:

a. Date (2)

b. Flight Identification (STORMFURY letter)

c. Take-off and lanaing time (Z)

d. Aircraft type

e. Time of ohtaining each parameter recorde.

f. Hourly WWV time checks with error noted.

U~-1
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Voice Ca)l is STORMFURY plus Flight Letter (STORMFURY Echo).
(Each flight turn in tne data collected to DQCC as soon as possible after landing).
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STORMFURY
DATA INVENTORY
RAINBARD EXPERIMENY

FLICGHY Al B
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3 SF-3 SFEURR MZT.
3 SF-x R0X REPOPI
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SF-1: RADAR ADVISOR LOG
G 17 IAPE
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AFS-20 FILM {8:)
APS -3 FLLY X
APS -85 Flin 1l xlxix
¥pP-101 FILY
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Voice €Call is STORMFURY plus Flight Letter (STORMFURY Echo).

(Each flight turn in the data collected to DOCC as soon as passible after
landing.)
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sF-2
SICUHTRY .
YA-372 RRPORT FORN
TRIPLECATE RECORD SET # or____.
1-3 MUX, IN-FLIGHT OBSERVATIONS (ALY. SET AT 29.92 IN.)
TRTE TRACK 1% SPACZ AXD TMZ TO BE ATTACEED VITY TUIS FORN.
DATE FLIZNYT____ _____ AIRCRAFY
#.C. "OMMANDER CO-®ILCT . BAVIGATOR:_ _ —
OX STATION AT Z DEPART STATION AT _______Z
C33. ¢ 2 3 + [ 6 7 [ 9 10] 12 § 12 {13 | 1a
TIME 2)
BRXG/RSGC
or
€O-0RD,
RADZR !
ALTITUDE
PRESSURE
Al i TUDE
/ 7 // V4 /
Ml S YIAS / :/ — /
/ L
/ Y
$S/DRIEE VA4
/S /
MACR/RES . Ve / v
OR _I3MP. 2 p
REMARKS / /
{PR08. F / /
£2R0% IS } // Ji
NoMl. &
PERT. i / / / / / /
XF / 4 ;
1 7 !
'il / ll / 7 /
/ 1/ / / / /
A [
i _/ / / f { /
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! / /
S /
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STORMFURY
SEEZDIR REPORT FORN

ALRCRAFT

FLI GRT

AC.CDR _____  A.C. Ba¥q

SF-3

INPLIGBY O8S. EACR 5 MIN. OL STATION (ALT. SET 29.92%)

ON STA_____ Z OFF STA_______ Z

ABS | PRESS
TIME | POSIT | TH | 1as | Tas UIxDs | ALT | ALY TENP | MISC
A
i
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JTORMFERX

SSRADIES AIRCRAFX
SET ALTIMETER AT 29.92 INCEES
DATE FLIGAY
SEZDING RUN (RELEASZ) 3ECAX Z SRDEQ._ 2
HEADING (TKUE) DEGARZS AIRSPEEDL g 73—
PRESSURE ALT. FT
LOCATIONX START RUYL LOCATION END RUN

NUMBEQ COF UNITS RELEASEIL

EST. NO. OF UNITS EXTERING CLOODO

EST. CLOUD TGP2S OX SEEDING RUN

REMARKS : i{Please descride or 2ketch before and after appearance of clouds,
turbulence, radar echoes, etcc)
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! SF-3
k‘ STORMEURY
BAY:S OPERATION STRMARY
RATS FLIGHT AIRCRAFT
3 BOMBARDIER/MAY COMMANDER
‘ 0N STATION Z DEPART STATIOX _z
Z y A

PLEASE ATTACR LOADING DIAGRAM INDICATING ANY ORDNANCE HUNG O RETURNED:
g RUNS MADEK.

3 RUNS ABORTED

IF ABORTEDL, GIVE REASON:
3 TCTAL XUMBER CP UNITS RELEASED:

REMARKSE :
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ZLIGRT

SF-6

VOICE CALL DATE

1 2z 3 4 § 3 7 ] 9 10 11

MAS GROUND| WIND! WIND
HEAD ;DRIPT | SPEED | DIR | SPEED]! ALT. | TAS | IAS | TEMP
e =t

1~

oy

o p- et |

O |~

~ kn b Im

=X

P

NOTES :

Box consists of four 2%-minute, straight and leval legs on
cardinal headings. Standa-d rate turns (3%/sec). If necessary,
extend leg to nbtain a min:mum of two minutesof readings each
headin, after memory cycle ends.

END
Take readings cvery 30 seconds.
Note beginning and ending of periods
of memory.
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SF-10

STORMFURY
MCS LOG
MINIMUM DISCERNIBLE SIGNAL (MDS) AKD
PHOTOGRAPHIC DOCUMENTATION OF MDS

FOR RADAR TYPE FLXIGHT/A .C. BuNg _Z

DIRECTIONAL COUPLER CABLE 0SS _______DBM EXPERIMENT_

PRAK POWE? TRANSMITTEDL MW A.C. MISSLION
CREW/TECH C1CO0.
APPROX | UPM~-44 | VISVAL| PROTO

L kSAINL DIAL_L__MDS L _ERE TIME 2/ DAY ( MONTH. L YEAR ..
ENROUTE
TO ARBA z/ 7 /
INTER~
MEDIATE z/ / -/
INTER-
MEDIATE z/ / /
ENROUTE
FRCM AREA 2/ / /

1. All film tests are to be made with Radar Data Advisor.

2. Perform at least two film documentations of MDS: 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-44 dial setting)
must be entered on data cards of APS-20 radarscope cameras in turn!
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STORMFURY
RADAR SCOPE PHOIGGRAPHY LOG
DATE. MISS1ON RADAR/SCOPE /
GAMERA SER. NG, CREW FLIGHT/BuNo
é MAGAZINE SIDE NO._____
FREFLIGHT AND HOURLY CHECK
g 1. ODATA CHAMBER LIGHTS. 5. CAMERA MAGAZINE FIL# ADVANCE
; 2. RANGE MARFER FUNCT IONING. FUNCTIONING.
s 3. P STOP SET AT 5.€. 6. EOCUS, VIREG & INTENSITY CONTROLS
4. CLOCK TiME CHECKED & FUNCT ION {XG. FUNCT IONING.
3 PREFLIGHT COMELETED BY.
[ CLOGK LEROR RANGE
TIME FAST/SLOW | FRAME|START |STC|ANT. jRANGE|MABKS|ALT. | STOP |FRAME|O3SV.
ciek 1 (Spconpg | xo. 1 zuryol (e kiav. L ool eur ol (rrl L N0, VT,
Example s
1300 1075 27 1303 | o0 ds23% | 100 | 20 [g00d | 1so01 | 160 | Rcs

NOTE: 1. Return th:s sheet to DQCC after each flight.
. Use at least one new sheet per flight.
3. Log any malfunctions or gaps in photography beiow, new mag. #, time,
etc.

1 KEMARKS :




g

TR

AT T I

SO v

s 12 TR

STORLEURY
R#D:R DATA AJVISOR‘S RADAR METEOROLOGICAL LOG

EXPERIMENT DATE

OBSERVERS A.C. BuXNo
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QPFRATION PLAN Project STORMFURY

FWE JAX 30 1-69 Fleet Weather Facility
Xaval Air Station
Jacksonvillie, Florida
June 1969

ANXNEX ¥

PUBLIC AFFAIRS

1. Gegneral

a. 1In order to make accurate information available to t. ~ public,
FSSA~Navy Public Affairs Teams located at the staging base, Miami and
wWashingron will handle all public :nformation relative to Project
STORMFERY operations.

b. as in previsus vears, a coordinated press release on plans for
Project STORMFURY will be disrributed betore the beginning of the
season's operations. The Commander, Naval Weather Service Command
wili be responsible for all approvals ard coordination within the
Department of Defense. FSSA will exercise the same responsibility
within the Department of Commerce. The reiease should carry both
DOC and DOC mastheads and shoeuld be printed at the Department of
Commerce. initial release will be made simulraneously by DOD and
DOC Faciiities in Washington, San Jjuan, Miari and iacksonville.

~  Releases on a continulng basis during Project STOKMFURY
operations wiil be prepared a ths staging base by the Public Affairs
Team werking dicectly with the Project Director or Assistant Project
Directoi Upon approval Ur the Project Director or Assistant Project
Director, the release w2ll be simultaneously trasasmitted to on-the-scene
news media and, by the most expeditious means, to the Naticnal Hurricane

Center, Miari Fcom there. it will be relayed to national news media,

W-i
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FWF JAX NO. 1-69

as vell 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 STORMFURY coperations
will be responsible for disseminating the releases and handiing news
media inquiries. Releases and news media ==y also be handied by the
Navy and ESSA in Washington, D. C.

d. All 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 s representative of che printed news media and
one seat for a cameraman zepresenting TV networks. Prior to the
beginning of the STORMFURY Operational Period, a lietter will be for-
warded to the major news and television outlets explaining the intent
of this plan and requesting the seiection of two pool representatives.
Subject to DOD approval, tramsportation 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
tepresentatives 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 QOperations. The resultant film and photographs will be
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