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NOTE

The designations employed and the presentation of the material in this
publication do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the World Meteorological Organization concerning the
legal status of any country or territory or of its authorities, concerning the
delimitation of its frontiers.

This report has been compiled from information furnished to the WMO
Secretariat. It is not an official WMO publication and its distribution in
this form does not imply endorsement by the Organization of the ideas
expressed.
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I. INTRODUCTION

As part of the Weather Modification Programme approved by the Seventh
World Meteorological Congress (Geneva, 1975), and re—established as the Cloud
Physics and Weather Modification Research Programme by the Tenth Congress
(1987), the BSecretary-General maintains a Register of experiments and
operations in weather modification carried out within Member countries.

The present publication is the tenth of its kind and is based on
information received from Member countries on experiments and operations
sponsored by governmental agencies and private concerns that took place during
1984 and 1985. Data for each year are segregated. For various reasons, the
Register does not contain information on all weather modification projects.

The first seven issues of the Register were similar in layout and in
the gathered information. The eighth igsue (1982) contained substantially
different information and format than did the earlier Registers. With the
endorsement of the EC Panel of Experts/CAS Working Group on Cloud Physics and
Weather Modification (fifteenth session, 1983), the 1983 issue returned to the
format and information of the first seven issues (with some modifications).
This Register continues that tradition except that, in accordance with
Resolution 24 (Cg-IX) data for the two years 1984 and 1985 were gathered at
one time and are reported in this publication.

To assist the reader in understanding the contents of each of the
12 columns used in the tabular presentation, detailed explanations are given
in Section II. The questionnaire which was sent to all Members in June 1984
is reproduced, in Annex A of Appendix C to the report, in the four official
languages of WMO, to ensure that the tabular information will be readily
understood by all readers. Information from these questionnaires related to
1984 projects is given in Part IV of the Register and Part VI contains
information on 1985 projects. The form to be used in reporting completed
programmes or for which a physical and/or statistical evaluation has been
carried out 1is reproduced as Annex B of Appendix C. Reports on completed
programmes are found in Section VIII.

The list of Members for which information is included in the Register
is given in Section III for 1984 data and Section V for 1985 data. The
Members which replied that no weather modification activities had taken place
in their country during 1984 are listed in Appendix A and in Appendix B for
1985.

Requests for further information on the projects may be addressed to
the reporting agency for each country which is included in Section VII of the
Register. The WMO Secretariat will be happy to assist if necessary.




IT. DETAILED EXPLANATIONS OF COLUMNS USED IN TABULAR INFORMATION IN THE
REGISTER

(The figure in brackets following the column heading title is the
similar item in the questionnaire shown in Appendix C).

Column 1: WMO Register No.
This consists of country indicator letters (according to the ISO
Standard 3166-1974) and a serial number for each project.
Column 2: Objective of project, type of organization carrying it out
(1) and (2) ’ '
Dev. = Development PE = Precipitation Enhancement
Fog = Fog dissipation (E) = Emergency
Hail = Hail suppression (R) = Routine
Op. = Operational PR = Precipitation Redistribution
Res. = Research
Column 3: Approximate size of project area (3)
Given in square kilometers for target and control (if any) areas.
€olumn 4: Name of project (4)
Reference numbers are also quoted when supplied.
Column 5: Location of project area (5)
In some cases where co-ordinates of several points delineating the
area were given, these have been replaced by a single point at
approximately the centre of the area. Towns and islands may be
denoted by name; A/P = Airport.
Column 6: Year project commenced and whether or not it will be continued (6)
No = indicates project will not be continued
Yes = indicates project will be continued
(?) = indicates project status is unknown
Column 7: Nature of organization gponsoring project (7)

Indicated by abbreviations as follows:

Agr. = Agricultural (P) =  Private

Def. = Defense Rec. = Recreation

(G) = Government Res. = Research

Hyd. = Hydrological Trans. = Transportation
Muni. = Municipal Wea. Ser. =  Meteorological




Column 8: Apparatus, seeding location (8)
Abbreviations are as follows:
Air = Airborne G/B = Ground-Based
A/C = Aircraft Temp. = Temperature
Column 9: Agents, dispersal rates (8)
Self-explanatory.
Column 10: Characteristics of clouds treated, seeding criteria (9)
LWC = Liquid water content Temp. = Temperature -
Obs. = Observations
Column 11: Active period during reporting year (10)
Months of activity are inclusive.
Jan = January July = July
Feb = February Aug = August
Mar = March Sept = September
Apr = April Oct =  October
May = May Nov =  November
June =  June Dec = December
Column 12: Documentation (12 and (13)

First (Yes or No) applies to analysis of costs and benefits;
Second (Yes or No) applies to provisions for evaluation. The v
notation (H) indicates that the evaluation is based on comparison
of historical data.
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1984

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

(1) (2)
ARGENTINA
AR 1} Res.
Dev.
Op.
Hai
TRIA
AU 1] Op.
Hai
AU 21 Op.
Hai
ARIA
BG 1] Res.
Dev.
Op.
Hail
CANADA
CA 1} Res.
PE
PR

1500
Target

500
Target

1600
Target

14000
Target

10200
Target

Mendoza Gov:
Direcciaon de
Investigacion
de Lucha
Antigranizo

Hail Defense
Project
"Lower
Austria”

Hail Defense
Project
"Styria"

BG 1

Southern
Alberta Cloud
Seeding and
Plume Study

Central
San Martin
Northern
Province
of Mendoza

Districts of
Krems-
Langenlois

Districts of
Gleisdorf-
Weiz

42°N - 24°E;
43°30'N-
23°30'E

Southern
Alberta -
High River -
Granum -
Vauxall area

1978
Yes

1981
Yes

1982
Yes

1969
Yes

1981
Yes

Agr.,
(G),
(P)

Agr.
(P)

Agr.
(P)

Agr.
(G),
Wea.
Ser.
(G)

Agr.
(G),
Res.
(G)

Air & G/B: in-cloud
seeding at -6 to
-10°C using rockets

Air: 2 A/C, cloud
base seeding with
acetone burners

Air: 4 A/C, cloud
base seeding with
acetone burners

Air: in cloud seed-
ingat T = -5 to
~10°C using rockets

G/B: 83 impreg-
nated coke & arc rod
generators at 62
locations

16.8 g per rocket
35 kg AgI total

10 1/hr (7% AgI
solution), 40 hr
burning/yr

10 1/hr (7% AgIl
solution), 70 hr
burning/yr

11500 kg PbI;
(total)

0.2 to 30 g/hr/
generator,
29.127 kg

AgI total

Convective clouds;
predominant cloud base
temp. +4 to +10°C.
Operations alert based
on weather service
severe storm forecast;
seeding criteria based
on 10 and 3.2 cm radar
reflectivity.

Convective clouds;
predominant cloud base
temp. +12 to +16°C.
Operations alert based
on thunderstorm fore-
cast from the Vienna
Airport; seeding alarm
based on radar echo
intensity greater

than 35 DBZ.

Convective clouds;
predominant cloud base
temp. +12 to +16°C.
Operations alert based
on thunderstorm fore-
cast from the Vienna
Airport; seeding alarm
based on radar echo
intensity greater

than 35 DBZ.

Convective clouds;
predominant cloud base

temp. +13°C. Seeding
criteria hased on radar
reflectivity.

Convective clouds;
predominant cloud base
temp. 0° to -5°C.
Operations criteria
based on upper level
synoptic circulation,
air mass character-
istics & wind flow
levels for the Agl
plume concentration.

169 days:
Oct-Mar

20 days:
15 May
to

15 Sept

30 days:
15 May
to

15 Sept

36 Days:
May-Sept

27 Days:
18 June
to

13 Aug

Yes/
Yes (H)

No/
Yes (H)

No/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)
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1984

(N (2) (3) (4) . (5) (6) (7 _(8) (9) (10) (11) (12)
CANADA
CA 2 | Res. 20000 JAlberta Haitl 130 km radius 1974 -{Agr. Air: cloud base, top | 2250 g/hr wing Convective clouds; 29 Days: Yes/
PE(E),} Target {Project of Red Deer 1979 (G), . 1& in-cloud at -8 to pyrotechnics; predominant cloud base |20 June Yes (H)
Hail 62000 Industrial opera-|Res. 0°C using 5 aircraft 14400 g/hr temp. 0°C. Operations to Random-
Control Airport tion; [(G) 6 acetone burners, droppabie criteria based on 31 Aug ized
1980~ (Agl), pyrotechnic pyrotechnics radar obs. that c¢loud experi-
1984 flare (Agl) gen- total of growth meets seeding ment
exper- erators, (solid CO03z) 195.18 kg; criteria followed by
imen- dispensing 130 g/hr AgI, A/C monitoring that
tal generator NHaI acetone confirms that the
burners, total internal structure of
Yes consumption clouds (temp., drafts,
376.8 1t. particle spectra meet
the seeding criteria.
DOMINICAN REPUBLI
DM 1 | Op. 6500 Water 18°20'N, 1984 | Energy - Mixture of Nal, Convective clouds, - -
PE Target ] Augmentation 70°20'W; ; Yes (G) NH4I, acetone operations criteria
6500 for 19°20'N, burned in propane based on sounding
ControljHydroelectric | 71°20'W flame and radar echo.
Operations
of the
Dominican
Electric Corp.
FRANCE
FR 1 {Op. &} 55000 |Association Southwest 1952 | Aar. G/B: 448 acetone 8 g/hr/generator, Convective clouds; 20 to Yes/
Res. Target {Nationale France, Depts. Yes (P) burners 591 kg AgI total predeminant cloud base {42 Days: Yes (H)
Hail 470000 } d'Etude et de | 09, 11, 16, Type temp. 0 to +10°C. (depend-
' Controtlj Lutte Contre 17, 31, 33, 1901 ing on
les Fléaux 40, 64, 65, Assoc. Dept.)
Atmosphérique |} 66, 81 Apr-Oct
(Prévention de
1a Gréle)
ERMAN FEDERAL REPUBLI F
DE 1 |Res. 1700 Hail Southern 1978 | Agr. Air: cloud base 13 kg AgI total Convective clouds; 30 Days: Yes/
Hail Target } Suppression Federal Yes (G), seeding using 2 A/C predominant cloud base | May-Sept |{Yes (H)
4000 in Republic Agr. and acetone burners temp. +5°C.
Control] Oberschwaben of Germany (P)
Kreis-
Ravensburg
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1984

(1 (2) (3) (4) (5) (6) (7) (8) (9) (10) an (12)
ERMANY., FEDERAL REPUBLI F (Contd.)
DE 2| Op. 2700 Hail Stuttgart area] 1979 | Agr. Air: cloud base 70 g/1 solution/ Convective clouds, May-Oct Yes/Yes
Res. | Target |Suppression (1980 | (G), | seeding using 1 A/C flare (or 2x10'2 predominant cloud base Hail
Hail 7000 Project op- Agr. and pyrotechnic AgI particles/ temp. +15°C (highly pads,
Control] Stuttgart era- | (P) flares flare), 194 flares variable). Operations hail
Area tiong| total (AgI) criteria based on cell
upper air stability, & analysis
Yes 24-hr forecast. Seed-
ing criteria based on
radar echo greater
than 25 DBZ above 0°C
isotherm & RHI tops
above 25000 feet.
DE 3| Ops. 200 Hail Bavaria, FRG 1983 | Agr. Air: cloud base 4 1/hr HSEOLL, Convective clouds, 31 Days: No/No
Hail Target [ Suppression Yes (G- seeding using 1 A/C 100 1 total predominant cloud base May~Aug
400 Miihldorf- Tocal)} and acetone burner temp. 0 to +30°C.
Control] Altétting Operations use informa-
tion from the Munich
Meteorological Office.
BDE 4§ Ops. 2800 Weather Country 1957 | Agr. Air: cloud base 10 kg AgI - Convective clouds, 25 Days: Yes/No
Hail Target {Modification District Yes (G- seeding using 1 A/C acetone solution/ predominant cloud base 1 May -
2800 Project - Rosenheim Tocal)} acetone burner hr (700-800g AgIl/ temp. +4 to +6°C. 15 Sept
Control§South Bavaria | Miesbach hr), 210 kg Ch with tops above
Area solution total specified threshold
Rosenheim level are seeded.
Miesbach
HUNGARY
HU 1§ Op. 1500 Hail South Hungary 1976 |Wea. Air: in-cloud seed- 1568g "Oblako", 66g | Convective clouds, 21 Days: Yes/
Hai Target }Suppression 45°55"' - Yes |Ser. ing between -5 and "PGI-M" and 408g mesoscale bands. Apr-0Oct Yes (H)
(from |Project 46°05'N, (G), -10°C using rockets "Alazany" rockets Criteria for seeding:
1983 of Baranya 18°55'E Ins. 1200 kg PbI, total height of 40 DBZ radar
Regis- {County (G) (for HU 1 (1984/85) | echo (S band MRL-5)
ter) . and HU 2 (1985) & tendency parameter
2500 of cell development.
total
HU 1 &
HU 2
report-
ed in
1985
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1984

) (2) (3) (4) (5) (6) (7) (8) (9) (10) 1) (12)
INDIA
IN 1} Res. 1600 Warm Cloud Maharashtra 1973  |Wea. Air: in-cloud seed- 600 to 1800 kg/hr, Convective clouds; July-Sept { Yes/Yes
PE Target |Modification State, 18°N Yes |Ser. ing 600 m above 24000 kg NaCl total | predominant cloud base Random-
1600 Experiment, to 19°06'N, (G) cloud base using temp. +18 to +20°C. ized,
Control|Maharashtra 74°15'E to ) 1 A/C & solid Operations criteria cloud
State 74°38'E dispensers based on sounding, Tow physics
cloud amount, wind obs.
velocity & synoptic
conditions.
ISRAEL
IL 1) Res 16000 Rain Entire country | 1961 Agr. Air and Ground: - Convective, orographic, - Yes/Yes
Op. Target |Enhancement North of Yes (G) acetone burners and synoptic scale disturb- Ramdom-
PE 2300 Project Beer-Sheba, Hyd. pyrotechnics ances & bands organized ized
(R) Control] (EMS/MEKOROT) northern part (G) on the mesoscale.
Israel seeded Predominant cloud base
routinely, temp. +5 to 0°C.
southern part Operations criteria:
randomized cloud bases <5000 MSL,
seeding except top >10000 ft
in drought cloud top temp. <-8°C.
years
ITALY
IT 1] Dev. 2000 Campagna Province of 1972 Agr. Air and Ground: 1.2 kg/hr, 280 kg Convective clouds; 31 Days: Yes/Yes
and Target {Sperimentale Venice Yes (G) 12 ground based AgI total from synoptic scale dis- May-Sept
Op. 6000 Difensa Anti- (NE Italy) kerosene + B.T.A. ground; 2 to 3 kg/ | turbances; predominant
Hai Control|grandine burners, 1 A/C using | hr AgI from A/C cloud base temp. +10
"VICENZA" pyrotechnic flares to +20°C. Operations
seeding at cloud criteria based on
base synoptic situation &
dynamic analysis.
MEXICO
MX 1| Op. 20000 |State of - 1982 (State | Air: 1 A/C seeding 83 kg Agl total Convective, stratiform, | May-Oct No/
PE(R) | Target |Mexico (?) Gov. at cloud base and orographic clouds. Yes (H)
PE(E) Synoptic scale disturb-
ances, clouds bands
organized on mesoscale.
Predominant cloud base
temp. +20°C.
MX 2 | Op. 20000 Puebla - 1971 State | Air: 1 A/C seeding 61 kg AgI total Convective, stratiform, | May-Oct No/
PE (R)]| Target {in- [|Gov. at cloud base and orographic clouds. Yes (H)
(E) ter- Synoptic scale disturb-
rupted ances, clouds bands
in organized on mesoscale.
1976 & Predominant cloud base
1983) temp. +20°C.
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1984

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (n (12)
MEXICOQ (contd.)
MX 3] Op. 3000 Iguala - 1984 | State| Air: 1 A/C seeding 40 kg AgI total Convective, stratiform, | May-Oct No/No
PE(R) | Target (?) Gov. at cloud base & orographic clouds.
PE(E) Synoptic scale disturb-
ances, clouds bands
organized on mesoscale.
Predominant cloud base
temp. +20°C.
MOROCCO
MA 1] Res. 16400 | Programme Central 1984 | Wea. Air: 5 A/C using 375 g/h/aircraft, Orographic clouds, Nov-Apr Yes/
Op. Target,|A1-Chait High Yes | Ser. acetone burners & 20.6 kg AgI total synoptic scale disturb- Yes (H)
PE(E)| 7000 S |No. 608 - Atlas (G) pyrotechnics seeding plus 4.5 kg AgI ances. Seeding crite-
Control1} 0196 U.S. AID | Mountains at cloud base, summit | using pyrotechnics | ria requires cloud
3500 N & in-cloud at -5°C summit temp. equal to
Control or less than -5°C.
NORWAY
NO 1} Ops. 5-10 - 0slo Airport, 1964 | Trans.] Air: 1 A/C seeding 100 to 150 kg dry Stratiform clouds with | About No/No
Fog Target Fornebu; Yes 1} (G) in-cloud at temp. ice (solid CO2) base temp. between 40 Days:
Oslo Airport, Jess than -1°C each seeding, -3°C and -10°C. Jan-Mar,
Gardermoen using solid approximately Criteria for operation | Nov-Dec
dispensing units 5000 kg CO, total depends mainly on temp.
SPAIN
ES 1§ Op. 7 Hail Provinces of 1973 | Agr. G/B and Airborne: Agl Convective clouds. June-Sept | Yes/
Res. Target {Suppression Zaragoza, (G/B (G) A/C in-cloud seeding Seeding criteria based No
Hail Actions La Rioja, gen- |and at about 0°C using on radar reflectivity
with Alava, er- (P) acetone burner of 35 DBZ above 0°C
Application Navarra ators) generators isotherm.
of Ice- 1984
Forming Nuclei A/C
NION QF VIET JALIST REPUBLI
SU 1] Op. 6700 Hail Uzbek SSR 1967 | Agr. Air: in-cloud seeding | Agl Convective clouds, 42 Days: Yes/
Hai Target | Suppression Yes (G), between -6 and -9°C predominant c¢loud base { Apr-Aug Yes (H)
Wea. using rockets and temp. between +10
Serv. |artillery shells and +15°C. . Operations
(G) carrying explosive alert based on prob-
and/or pyrotechnic ability of hail >0.4;
flare generators seeding criteria based
on radar reflectivity
at 3.2 cm being less
than that at 10 cm
wave length.
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1984

(n (2) (3) (4) (5) (6) (7) (8) (9) (10) (m (12)
NION OF VIET IALIST REPUBLI (Contd.,)
SU 2| Op. 6700 Hail Tajik SSR 1964 | Agr. Air: in-cloud seeding{ Agl Convective c¢louds, 28 Days: Yes/
Hai Target | Suppression Yes (G), between -6 and -10°C predominant cloud base | Apr-Aug Yes (H)
Wea. using rockets and temp. +10 and +15°C.
Serv.|l artillery shells Operations alert based
: (G) carrying explosive on hail probability
and/or pyrotechnic >0.4; seeding criteria
flare generators requires ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength to be <1.
SU 3| Res. 10000 Research to Penza Region 1982 Res. Air: cloud top AgI and dry ice Convective clouds, 40 Days: No/
and Target | Investigate ‘ Yes (G), seeding using pyro- (solid CO3) predominant cloud base | May-July; | Yes (H)
Dev. Possibilities . Wea. technic flare temp. +10 and +15°C; Nov-Mar For
PE(R) for Serv.{ generators carried Tayer clouds with Tayer
Precipitation (G) by two A/C predominant cloud base clouds
Enhancement in temp. between 0 and radar
the Volga -5°C; seeding criteria meas-
River Basin based on temp. condi- ure-
tions & presence of ment of
supercooled Tiquid precip-
water, . ita~
tion
SU 4 | Res. 3500 x | Artificial Airport at 1984 | Res. | G/B: liquid propane Propane Cloud temp. between 12 Days: Yes/
and 500 x Dissipation of| Kishinev, Yes (G) spray -5 and -15°C. Seeding Nov-Dec Physical
Op. 100 m | Supercooled Moldavia Wea. criteria based on temp.| Jan-Mar eval-
Fog Target | Fog Serv. conditions, wind speed 1984 and uvation
volume (G) & presence of super- 1985 based on
cooled liquid water. observa-
tions of
vis-
ibi1-
ity in
the
target &
sur-
round-
ing
areas
SU 5 |0p. 10850 Hail Georgian SSR 1964 | Agr. Air: explosive and AgI Convective clouds, 66 Days: Yes/
Hail Target | Suppression Yes (G), pyrotechnic flare predominant cloud base | Apr-Oct Yes (H)
Wea. generators carried temp. +5 and +10°C.
Serv.} by rockets and Seeding criteria based
(G) artillery shells. on forecast probabil-
Seeding at cloud ity of hail greater
base & in-cloud at than 0.4; ratio of
. temp. between radar reflectivity at
-3 and -9°C 3.2 cm to that at
10 cm wave length
being «<1.
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m

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

NION

SU e

SY 7

SU 9

Op.
Hai

Op.
Hai

Op.
Hail

Op.
Hai

VIET

19700
Target

2800
Target

10850
Target

4300
Target

IALTIST REPUBL

Hail
Suppression

Hail
Suppression

Hai1l
Suppression

Hail
Suppression

(Contd.)

Moldavian SSR

Ukranian SSR
Odessa Region

Armenian SSR

Ukranian SSR,
Crimea Region

1964
Yes

1980
Yes

1964
Yes

1968
Yes

Agr.
(G),
Wea.

Serv.

G)

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(6),

Wea.’
Serv.

%)

Air: seeding in-cloud
between -6 and -15°C
and at cloud base
using rockets
carrying pyrotechnic
flare generators

Air: seeding in-cloud
between -6 and -10°C
and at cloud base
using rockets
carrying pyrotechnic
flare generators

Air: seeding in-cloud
between -4 and -8°C
and at cloud base
using rockets and
artillery shells
carrying pyrotechnic
flare and explosive
generators

Air: seeding in-cloud
at -6 and at cloud
base using rockets
carrying pyrotechnic
flare generators

AgI

AgI

AgI

AgI

Convective clouds,
predominant cloud base
temp. +5 to +10°C.
Operation alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.

Convective clouds,
predominant cloud base
temp. +10 to +15°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.

Convective clouds,
predominant cloud. base
temp. 0 to -8°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
length being <1.

Convective clouds,
predominant cloud base
temp. +15°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding. criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
length being <1.

61 Days:
May-Sept

29 Days:
May-Sept

68 Days:
Apr-0Oct

27 Days:
May-Sept

Yes/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)
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1984

Q) (2) (3) (4) (5) (6) (7) (8) (9) (10) an (12)
NION QF VIET TALIST REPUBLT (Contd.)
SU 10} Op. 7700 Hail Krasnodar 1967 | Agr. | Air: seeding in-cloud { Agl Convective clouds, 44 Days: Yes/
Hai Target | Suppression Region Yes (G), at -6 and at cloud predominant cloud base { May-Sept | Yes (M)
Wea. base using rockets temp. +7 to +14°C.
Serv.| and artillery shells Operations alert based
(G) carrying pyrotechnic on forecast of 0.4 or
flare and explosive greater probability of
generators hail; seeding criteria
based on ratioc of radar ts
reflectivity at 3.2 cm o0
to that at 10 cm wave L
Tength being <1.
SU 11}{0p. 12200 { Hail Azerbaijan SSR } 1967 | Agr. Air: seeding in-cloud | AgI Convective clouds, 47 Days: Yes/
Hai Target | Suppression Yes | (G6), between -0 and -12°C predominant ¢loud base | Apr-Oct Yes (H)
Wea. and at cloud base temp. +3 to +9°C.
Serv.} using rockets and Operations alert based
(G) artillery shells on forecast of 0.4 or
carrying pyrotechnic greater probability of
flare and explosive hail; seeding criteria
generators based on ratio of radar
reflectivity at 3.2 cm 1
to that at 10 cm wave ot
Tength being <1. N
SU 12|0p. 7120 Hail Northern 1967 { Agr. Air: seeding in-cloud | Agl Convective clouds, 45 Days: Yes/ !
Hail Target | Suppression Caucasus Yes (G), between -3 and -15°C predominant cloud base } May-Sept | Yes (H)
Wea. and at cloud base temp. +9 to +14°C.
Serv. | using rockets and Operations alert based
(G) artillery shells on forecast of 0.4 or
carrying pyrotechnic greater probability of
flare and expltosive hail; seeding criteria
generators based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
i Tength being <1.
SU 13]Res. 2500 Complex Hail Kabardino- 1983 Res. Air: seeding in-cloud | AgI Convective clouds, 6 Days: Yes/No
Hail Target | Experiment Balkarian ASSR | Yes (G), between -3 and -9°C predominant cloud base | May-Aug Physical
3000 Wea. and at cloud base temp. +5 to +18°C. effects
Control Serv. { using rockets and Operations alert based of
(G) artillery shells on forecast of 0.4 or seeding
carrying pyrotechnic greater probability of mon-
flare and explosive hail; seeding criteria itor-
generators based on ratio of radar ed
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (QRD] (12)
NITED STATE F_AMERICA
uUs 1§ 0p. 1350 84-172 Kaweah River 1976 Hyd. G/B and Air: 5 G/B 2-20 g/min/ Orographic clouds 29 Days: No/No
PE(R) | Target | KDWDC Watershed, Yes (P) generators, 1 A/C; pyrotechnic flare Jan-Apr,
988 Project California G/B and cloud top generator; Nov-Dec
Control seeding using acetone | 10-20 g/hr/acetone
burner generators & burning generator,
pyrotechnic flares 4.349 kg AgI total
Us 2 | Op. 614 Upper American |Sacramento, 1979 |{Hyd., |G/B: 8 acetone 20 g/hr/generator, Orographic c¢louds 9 Days: No/No
PE(R) | Target | River Project |California Yes ] Energy]burning generators 2.864 kg AgI total Mar, May,
2600 (G- Nov, Dec
Control Muni.)
us 3| Op. 3120 84-491 Kern River 1982 Hyd. Air: 1 A/C carrying 60 to 30,000 g/hr, Orographic clouds 4 Days: No/No
PE(R) | Target jKern River Watershed, Yes (P) pyrotechnic flares 0.8 kg AgI total Mar, Apr
15600 |Project California seeding AgI at cloud
Control top and in-cloud
us 4| Op. 2600 84-507 Texas portion {1983 |Energy|G/B: 13 arc-type 0.5 to 2.0 ¢ Convective clouds & 144 Days: | No/No
PE(R) | Target {T-18 of the water- Yes |and AgI generators AgI/hr/generator, synoptic scale Jan-Dec
shed of Hyd. 5.527 kg Agl total disturbances.
Red Bluff Lake (P)
UsS 51 Op. 9100 84-516 Big Springs, 1975 {Agr. Air: A/C carrying 2.7 to 7.1 g/min, Convective and layer 20 Days:
PE(R) | Target |[Colorado River |}Texas Yes (P) pyrotechnic 5.52 kg AgI total clouds. May-Sept | No/No
Municipal generators
Water
District
Project
uUs 61| Op. 25474 |84-521 12 Western 1975 Hyd. Air: 1 or 3 A/C 0.126 1/min, Convective clouds 52 Days: No/No
Hai Target |Western Kansas jKansas Counties} Yes (G- acetone burning and 26.346 kg AgI May-Sept
Weather Modifi- Tocal)] sol1id dispensing total; 0.4536 kg/
cation generators min, 1059 kg dry
ice (solid CO2)
total
us 7| Op. 9178 84-522 West Central 1977 Energy] Air: in-cloud seed- 50.48 kg Agl total;| Convective clouds. 16 Days: No/Yes
PE(R) | Target |North Dakota North Dakota Yes (G- ing using acetone 502.12 dry ice Seeding criteria based Jun-Aug
Weather state)| burner, solid solid COz) total on cloud base height,
Modification . | dispensing & ' cloud base diameter,
Project pyrotechnic flares temp. & liquid water
District I carried by A/C content.
us 8% Op. 22523 | 84-523 Northwestern 1977 |Agr. Air: cloud base & 68.98 kg AgI total;} Convective clouds. 40 Days: No/Yes
PE(R) | Target |North Dakecta North Dakota Yes (G- in-cloud (-2 to 441 kg dry ice Seeding criteria based | May-Aug
Weather state)] -12.5°C) seeding (solid COz) total on cloud base height,
Modification using acetone burn- cloud base diameter,
Project ing, solid dispensing temp., & liquid water
District II & pyrotechnic flare content.
generators carried by
A/C
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(1

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1

(12)

UNITED STATES QF AMERICA (Contd.)

us

us

us

us

us

us

us

9

13

14

15

Op.
PE(R)
and
Hail

Res.

Op.
Fog

Res.

Op.
PE(R)

Ops.
PE(R)

Op.
PE(R)

6973
Target

3484
Target

26
Target

780
Target

9100
Target

468
Target

9100
Target

84-524

Harding County
Weather
Modification
Program

84-526 ~ 1984
State Federal
Cooperative
Field Research
Project

84-527
Supercooled
Fog Dispersatl
Project

84-525
Utah Water
Research
Laboratory
Balloon
Elevated
Seeding
Technology

84-520
Santa Barbara
County
Cloud Seeding

84-528

Wind River
Weather
Modification
Project

84-530
Santa Barbara
County
Cloud Seeding

Harding County
South Dakota

Stark County,
North Dakota

Salt Lake City,
Utah

Logan, Utah

Santa Barbara
County,
California

Big Sandy River
Drainage,
Wyoming

Santa Barbara
County,
California

1977
Yes

Yes

1972
Yes

1982
Yes

1982
Yes

1972
Yes

1982
Yes

Agr.
(G-
Tocal)

Res.
(G-
Fed~
eral &
State)

Trans.
(P)

Other
(G~
state)

Agr.
(P)l
Hyd.
(P)

Agr.
(P)I
Hyd.
(P)

Agr.
(P),
Hyd.
(P)

Air: cloud base, top
and in-cloud (-2 to
-12.5°C) seeding
using acetone burn-
ing, solid dispensing
& pyrotechnic flare
generators carried by
A/C

Air: cloud base and
in-cloud (-2 to
12.5°C) seeding
using AgI-NH4I-CI04
NaClq acetone
sotution burning
generator carried
by 1 A/C

Air: cloud top seed
using 1 A/C
dispensing dry ice
(solid CO2)

Air: cloud base and
in-cloud seeding
using pyrotechnic
flares carried by
balloons

G/B. and Air: 1 G/B
generator, 1 A/C
seeding in-cloud

G/B: AgI-NHgaI
propane fueled
generators

G/B and Air: seeding
at ground and
in-cToud

19.02 kg AgI total

0.470 kg AgI total

35295 kg dry ice
total

0.5 g/unit 0.008 kg
Agl total

5 g/min, 3.885 kg
Agl total

10 to 15 g/hr;
5.263 kg AgI total

25 g/hr;
AgI total

18.3 kg

Convective clouds.
Seeding criteria based
on cloud base height,
cloud base diameter,
temp., & liquid water
content.

Convective clouds

Layer clouds. Seeding
criteria based on
occurrence of super-
cooled fog.

Orographic clouds

Bands organized on
mesoscale.

Orographic clouds,
predominant cloud base
temp. less than 0°C.

Bands organized on
mesoscate.

26 Days:

Jun-Aug

4 Days:
July

27 Days:

Dec-Mar

1 Day:
Feb

1 5'Days:

Mar-Apr

17 Days:

Nov-Feb

15 Days:

Nov-Apr

No/Yes

No/No

No/No

No/No

Yes/No

No/No

Yes/No

-1 =

7861




1984

(D) (2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1

(12)

UNITED STATES QF AMERICA (Contd.)

us 16j0p.
PE(R)

Us 1710p.
PE(R)

US 18|Snow
enhan-
cement
for
ski
area

us 19]0ps.
Fog

US 20|0ps.
PE(R)

US 2110ps.

PE(R)

US 22}0ps.
PE(R)

650

1300
Target
364
Control

260
Target

5.2
Target

260
Target
2072
Control

3900
Target
2072
Control

218
Target

84-531
Mokelumne
Project

84-532
Lake Almanor
Project

84-536
Sun Valley Ski
Area

84-537 Ground-
Based Cold Fog
Dissipation
System

84-534
Central
Colorado
Project

84-535
San Juan
Program

84-518
Project 0C-4

Central Sierra
Nevada
Mountains,
California

Northern
Sierra Nevada
Mountains,
California

Sun Valley,
Idaho

Elmendorf AFB,
Alaska

Vail and
Beaver Creek,
Colorado

Southwest
Colorado

Hitch Ranch,
Oklahoma

1974
Yes

1972
Yes

1980
Yes

1971
Yes

1978
Yes

1977

Yes

1983
Yes

Agr.
(P),
Energy
(P)

Agr.
(P),
Energy
(P)

Rec.
(P)

Def.
(G)

Agr.
(P,
For-
estry
(P),
Rec.
(P)

Agr.
(P),
Hyd.
(P)

Agr.
(P)

G/B: 5 acetone
burning generators

G/B: 5 acetone
burning generators

G/B and Air: 1 to

2 generators, in-
cloud seeding using
1 A/C, acetone &
pyrotechnic burning
generators

G/B: 24 units to
spray liquid propane

G/B: 8 acetone
burning generators

G/B: 6 acetone

burning generators

G/B: 10 arc type
generators

25 g/hr,
Agl total

25 g/hr, 24.047 kg

AgI total

10¢ to 300 g/hr,
6.57 kg AgI total

12 gal/hr/dispenser

800 gal propane
total

5-40 g/hr, 5.686 kg

AgI total

5 to 40 g/hr,

4.035 kg AgI total

0.5 or 2 g/hr,

2.516 kg Agl total

13.76 kg

Orographic clouds.
Seeding criteria based
on height of freezing
Tevel, height of -10°C
isotherm, cloud type,
temp., average wind
speed & direction

Orographic clouds &
bands organized on
mesoscale. Seeding
criteria based on
height of freezing
Tevel, height of -10°C
isotherm, cloud top
temp., average wind
speed & direction.

Orographic clouds
having predominant
¢loud base temp. <0°C.

Layer clouds, predom-
inant cloud base temp.
<0°C. Seeding cri-
teria is occurrence of
supercooled fog.

Orographic clouds,

bands organized in
mesoscale.

Orographic clouds

Convective and Tayer
clouds.

31 Days:
Nov-Apr

26 Days:
Nov-Mar

18 Days:
Nov-Feb

6 Days:
Nov-Jdan

38 Days:
Nov-~Mar

19 Days:
Nov-Feb

115 Days:
Mar-Qct

No,

Ramdom-
ized
exper-
iment
with
evalua-
tion

No,
Ramdom-
ized
exper-
iment
with
evalua-
tion

No/No

Yes/Yes

No/Yes

No/Yes

No/No
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(1) (2) (3) (4) (5) (8) (7) (8) (9) (10) (1n) (12)
UNITED STATES OF AMERICA (Contd.)
US 2310ps. 26 84-519 Medford, 1980 | Trans| Air: 1 A/C, cloud 1899 kg dry ice Layer clouds. Criteria 11 Days: No/No
Fog Target | Fog Dispersal Oregon Yes (P) top seeding using (solid CD2) total for seeding is the Jan-Feb
Project solid dispensing occurrence of super-
unit cooled fog.
US 24|0ps. 130 84-538 Fairchild AFB, ? Def. G/B: 23 units to 10 gal/hr, Layer clouds, 46 Days: Yes/Yes
Fog Target | Cold Fog Washington Yes (G) spray liquid propane | 6845 gals propane predominant c¢loud base | Oct-Mar
Dispersal total temp. <0°C. Seeding
System criteria is the
occurrence of super-
cooled fog.
US 25{0ps. 3120 84-529 Upper 1972 For- G/B and Air: acetone 4.256 kg Agl total Orographic clouds 28 Days: No/No
PE(R) | Target | Big Creek San Joaquin Yes | estry| burning & pyrotech- Oct-Dec
835 Project, River, (P), nic flare generators.
Control} San Joaquin California Hyd. | Airborne seeding is
River (P) in-cloud
US 26{Appl1.| 800 Sierra Central Sierra| 1976 | Hyd. Air: 1 A/C seeding { 20 g/flare/10 sec Convective, layer and 12 Days: Yes/Yes
Res. Target | Co-operation Nevada, Yes (G) in-cloud (-7 to flight, 8 kg Agl orographic clouds with | Jan-Mar Direct
PE Pilot Project { California -13°C) and at cloud | total; 6 1bs/run or | predominant cloud base observa-
top. Seeding region | about 0.5 kg/km temp. of +5°C. tions
selection based on 250 kg dry ice Seeding criteria based in cloud
numerical model (solid COz) total on neutrally stable or and at
incorporating orographically induced ground
3-dimensional flow cloud following descent
& crystal growth & of upper clouds
fallout, pyrotechnic inducing supercooled
flare & solid Tiquid water. Target-
dispensing generators ing model runs to see
if winds, liquid water
& temp. conditions will
allow crystal fallout
in target area.
ZIMBABWE
241 |0p. 390500 | National Zimbabwe 1972 | Wea. Air: seeding at cloud | Agl; Convective clouds, 66 Days: Yes/Yes
PE(R) | Target {Cloud Yes {Serv.| top and in-cloud at 2283 pyrotechnic cloud base temp. Nov/1984 } Ramdom-
Seeding (G) temp. -10°C or below, | cartridges type TBZ | about +20°C. through ized
Operation using pyrotechnic consumed Seeding criteria: Apr/1985 experi-
(NACSO) flares developing Cu with ment
2imbabwe tops at or below
-10°C (about 21000 ft
AMSL); 1935 clouds
seeded.

86T -
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V - LIST OF COUNTRIES REPORTING 1985

PROJECTS

ARGENTINA . . . . . . . ¢ « v « « o o .
AUSTRIA . . . v v v v v v v v v e e e
BULGARTIA . . . . « v v v ¢ v o o o« ois

CANADA . . . . . & v ¢ o v o o o o o &
DOMINICAN REPUBLIC
FRANCE

GERMANY, FEDERAL REPUBLIC OF . . .
HUNGARY . . . . « v « v v v v v o«
INDIA .

ISRAEL . . v v v v v v v v e e e e
ITALY . . v v v v v v v v v v v o a0
MEXICO . . . & v v v v v v v v o o &

MORCCCO . . . . « + & v ¢ v v v o« o &
NORWAY . . . . « .+ v v ¢« v v v v o
UNION OF SOVIET SOCIALIST REPUBLICS .

UNITED STATES OF AMERICA . . . . . .
ZIMBABWE . . . . . . . . . « « « . .

19

20
20

21
21

21
22
22

26
31



1985

(n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11}

(12)

ARGENTINA

AR 1

Res.
Dev.
Op.
Hai

AUSTRIA

AU 1

AU 2

Op.
Hai

Op.
Hai

BULGARTA

BG 1

CANADA

CA 1

Res.,
Bev.,
Op.
Hai

Res.
PE(R)

1500
Target

500
Target

1600
Target

14000
Target

10200
Target

Mendoza Gov.
Direccion de
Investigacian
de Lucha
Antigranizo

Hail Defense
Project

"L ower
Austria®

Hail Defense
Project
"Styria"

BG 1

Southern
Alberta Cloud
and Seeding
Plume Study

Central
San Martin
Northern
Province
of Mendoza

Bistricts of
Krems-
Langenlois

Districts of
Gleisdorf-
Weiz

42N - 24°F;
43°30'N-
23°30'E

Southern
Alberta -
High River -
Taber area

. 1978

Yes

1981
Yes

1982
Yes

1969
Yes

1981

Agr,,
(),
(M

Agr.
(P)

Agr.
(P)

Agr.
(G),
Wea.
Ser.
(6)

Agr.
(G),
Res.
(G)

Air and G/B: in-cloud
seeding at -6 to
-10°C using rockets

Air: 2 A/C, cloud
base seeding with
acetone burners

Air: 4 A/C, cloud
base seeding with
acetone burners

Air: rockets,
in-cloud seeding
at T = -5 to
~10°C

G/B: coke and arc
rod generators at
80 locations

16.8 g per rocket,

35 kg Agl total

10 1/hr (7% Agl
solution), 70 hr
burning/yr

10 1/hr (7% Agql
solution), 40 hr
burning/yr

10600 kg PbI,
(total)

2 to 30 g/hr/
generator,
21.5 kg Agl
total

Convective clouds,
predominant ¢loud base
temp. +4to +10°C.
Operations alert based
on weather service
severe storm forecast;
seeding criteria based
on 10 and 3.2 cm radar
reflectivity.

Convective clouds,
predominant cloud base
temp. +12 to +16°C.
Operations alert based
on thunderstorm fore-
cast from the Vienna
Airport; seeding cri-
teria based on radar
echo intensity greater
than 35 DBZ.

Convective clouds,
predominant c¢loud base
temp. +12 to +16°C.
Operations alert based
on thunderstorm fore-
cast from the Vienna
Airport; seeding cri-
teria based on radar
echo intensity great-
er than 35 DBZ.

Convective clouds,
predominant cloud base
temp. +13°C. Seeding
criteria based on radar
reflectivity.

Convective clouds,
predominant cloud

base temp. +5°C.
Operational criteria
based on synoptic
situation, upper level
winds & prognostic
maps for plume.

169 days:
Oct-Mar

20 days:
15 May to
15 Sept

30 days:
15 May to
15 Sept

38 Days:
May-Sept

27 Days:
10 June to
26 July

Yes/
Yes (H)

No/
Yes (H)

No/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)
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(n (2) (3) (4) (5) (6) (7) (8) (9) (10) amn (12)
CANADA
CA 2| Res. 28200 }Alberta Hail 136 Km radius 1974 -~{Agr. Air: cloud base and 2250 g/hr wing Convective clouds, 3 June tol| Yes/
PE(R),| Target |Project of Red Deer 1979 (G), top seeding, in- pyrotechnics, predominant cloud base 31 Aug Yes (H)
Hail 68000 Industrial opera-|Res. cloud seeding at 10000 g/hr temp. 0°C. Operations Ramdom-
Control Airport, tional [(G) -8 to 0°C using § droppable criteria based on radar ized
Alberta 1980- acetone AgI burners, pyrotechnics, obs. that cloud growth experi-
1985 pyrotechnic flares 107.5 kg Agl meets seeding criteria ment
Exper- (AgI) and COz total; 19.9 kg followed by aircraft
imen- solid dispensing CO2 pellets, obs. confirming that
tal generators NH4I (solution) cloud temp. & struc-
No 130 g/hr, 162 1 ture meet seeding
criteria.
DOMINICAN REPUBLIC
DM 1] Op. 6500 - 18°20°'N, 1984 Energy - Mixture of NaIl, Convective clouds. 108 Days: -
PE Target 70°20'Ws; Yes (G) NH4I, acetone Operations criteria Mar-July
6500 19°20'N, burned in propane based on sounding
Control 71°20'W flame and radar echo.
FRANGE
FR 1| Op. & | 55000 {Association Southwest 1952 jAgr. |G/B: 448 acetone 8 g/hr/generator, Convective clouds, 20 to Yes/
Res. Target |Nationale France, Depts. Yes (P) burners 591 kg AgI total predominant cloud base |42 Days: Yes (H)
Hail 470000 |d'Etude et de 09, 11, 16, temp. 0 to +10°C. (depend-~
ControljLutte Contre 17, 31, 33, ing on
les Fléaux 40, 64, 65, Dept.)
Atmosphérique | 66, 81 Apr-Oct
(Prévention de
la Gréle)
GERMANY, FEDERAL REPUBLIC OF
DE 1} Res. 1700 Hai1 Southern 1978 Agr. Air: cloud base 13 kg AgI total Convective clouds, 30 Days: Yes/
Hail |Target [Suppression Federal Yes [(G), |seeding using 2 A/C predominant cloud base |May-Sept , Yes (H)
4000 in Republic Agr. and acetone burners temp. +5°C.
Control jOberschwaben of Germany (P)
Kreis-
Ravensburg
DE 2| Op. & 32700 Hail Stuttgart area| 1979 |Agr. Air: cloud base 70 g/t solution/ Convective clouds, May-Oct Yes/Yes
Res. Target jSuppression (1980 [ (G), seeding using 1 A/C flare (or 2x10'? predominant cloud base Hail
Hail 7000 Project in Agr. and pyrotechnic Agl particles/ temp. +15°C (highly pads
Control |Stuttgart field)| (P) flares flare), 289 flares variable): Operations cell
Area total (AgI) criteria based on upper analysis
Yes air stability, & 24-hr

forecast. Seeding
criteria based on radar
echo greater than 25
DBZ above 0°C isotherm
& RHI tops above

25000 feet.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (19) (mm (12)
GERMANY, FEDERAL REPUBLIC QF (Contd.)
DE 3| Ops. 200 Hail Bavaria, FRG 1983 | Agr. Air: c¢loud base 4 1/hr HSEOLL, Convective ¢louds; 31 Days: No/No
Hail | Target |Suppression Yes (G- seeding using 1 A/C, 100 1 total predominant cloud base } May-Aug
400 Miihl1dorf- Tocal){and acetone burner temp. 0 to +30°C.
Control| Altotting ' Operations use the
. Munich Meteorological
0ffice Information.
DE 4} Ops. 2800 Weather Country 1957 | Agr. Air: cloud base 10 kg/hr AgI Convective clouds, 25 Days: Yes/No
Hail Target |Modification District: Yes (G- seeding using 1 A/C, solution (orographic); predom- 1 May to
2800 Project - Rosenheim - local)|and acetone burner (700-800 g/hr AgI), | inant cloud base temp. 15 Sept
Control|South Bavaria | Miesbhach 250 kg acetone 1 +4 to +6°C. Cb with
Area ‘ solution total tops above specified
Rosenheim - threshold level are
Miesbach seeded.
HUNGARY
HU 11{ Op. 1500 Hail South Hungary | 1976 | Wea. Air: in-cloud seeding | 1508g "Oblako®, 66g | Convective clouds, 42 Days: Yes/
Hail Target*|Suppression 45°55' - Yes |} Ser. between -5° and -10°C| "PGI-M" and 408g mesoscale bands. Apr-Oct Yes (H)
Project 46°05'N, (G), using rockets "Alazany" rockets Criteria for seeding: (HU 1 and
of Baranya 18°55'E Ins. 1200 kg, PbI, height of 40 DBZ echo HU 2)
County (G) total for HU 1 {S band MRL-5) and
(1984/85) and tendency parameter of
HU 2 (1985) cell development.
HU 2| Op. 1000 Hail South Hungary 1985 | Wea. Air: in-cloud seeding | 1508g "Oblako", Convective clouds, 42 Days: | Yes/
Hai Target™|Suppression 46°-46°25'N, Yes | Ser. between -5° and 66g "PGI-M" and mesoscale bands. Apr-Oct Yes (H)
Project 18°55'-19°25'E (G), -10°C using rockets 408g "Alazany" Criteria for seeding (HU 1 and
of Ins. rockets, 1200 kg height of 40 DBZ radar HU 2)
Bacs-Kiskun (&) PbI, total (for echo (S band MRL-5) &
County HU 1 (1984/85) & tendency parameter of
HU 2 (1985) cell development.
INDTA
IN 1 | Res. 1600 Warm Cloud Maharashtra 1973 | Wea. Air: in-cloud seeding | 600 to 1800 kg/hr, Convective clouds; July-Sept | Yes/Yes
PE Target |Modification State, 18°N Yes | Ser. 600 m above cloud 24000 kg NaCl total| predominant cloud base Ramdom-
1600 Experiment, to 19°06'N, (G) base using 1 A/C, temp. +18 to +20°C. ized
Control|Maharashtra 74915'E to solid dispensers Operations criteria cloud
State 74°38'E based on sounding, physics
Tow cloud amount, obs.
wind velocity &
synoptic conditions.

* Total target

area for HU 1 and HU 2 is reported as 2500 kmZ.

1983 Register reported HU 1 target area of 1500, which is used here.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
ISRAEL
IL 1| Res. 16000 Rain Entire country |[1961 Agr. Air and Ground: A/C 600 g/hr, Convective, orographic, |33 Days: Yes/Yes
Cp. Target |Enhancement north of Yes (G), 63 G/B generators, G/B generators synoptic scale disturb- |Nov-May Ramdom-
PE(R) | 2300 Project Beer-Sheba, Hyd. 3 A/C seeding at 11 g/hr, 150 kg ances & bands organized ized
Control{ (EMS/MEKOROT) northern part (G) cloud base. Acetone |AgI (total) on the mesoscale.
Israel seeded burners and Predominant cloud base
routinely, pyrotechnic flares temp. +5 to 0°C. Opera-
southern part tions criteria: cloud
randomized bases <5000 MSL, tops
seeding except »10000 ft, cloud top
in drought temp. <-8°C.
years
ITALY
IT 1| Dev. 2000 Campagna Province of 1972 | Agr. Air and Ground: 1.2 kg/hr, 350 kg Convective clouds, 38 Days: Yes/Yes
and Target }(Sperimentale Venice Yes (G) 12 ground based Agl total from synoptic scale disturb- jMay-Sept
Op. 6000 Difensa Anti- (NE Italy) kerosene + B.T.A. ground; 2 to 3 kg/ ances; predominant
Hai Controljgrandine burners; 1 A/C using hr Agl from A/C cloud base temp. +10
"VICENZA" pyrotechnic flares to +20°C. Operations
seeding at cloud criteria based on
base synoptic situation &
dynamic analysis.
MADAGASCAR
MG 1 j0Ops. 100 to - Agricultural 1985 Wea. Air: 1 A/C seeding 15 kg/hr NaCl Convective clouds, 30 Days: No/No
PE(E) | 250 regions Yes | Ser. in-cToud within strong predominant cloud base |Oct-Apr
Target experiencing (G) ascending drafts temp. +15 to +20°C.
high using solid Seeding in afternoons
precipitation dispensing units on days of moderate
deficit or strong instability.
MEXICO
MX 1 jOp. 20000 State of ~ 1982 State{ Air: 1 A/C seeding 75 kg AgI total Convective, stratiform, |May-Oct No/No
PE(R) | Target |Mexico H?) Gov. at cloud base and orographic clouds,
PE(E) synoptic scale disturb-
ances, clouds bands
organized on mesoscale.
Predominant cloud base
temp. +20°C.
MORQCCO
MA 1 | Res. 16400 Programme Central High 1984 | Wea. Air: 5 A/C using 375 g/h/aircraft, Orographic c¢clouds, Nov.-Apr | Yes/
Op. Target,[A1-Chait Atlas Mountains| Yes | Ser. acetone burners and 20.6 kg AgI total synoptic scale disturb- Yes (H)
PE(E) | 7000 S (G) pyrotechnics seeding plus 4.5 kg Agl ances. Seeding criteria
Control at cloud base, summit |using pyrotechnics requires cloud summit
3500 N and in-cloud at -5°C temp. equal to or
Control less than -5°C.
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n (2) (3) (4) (5) (e) (7) (8) : (9) (10) (1) (12)
‘ 1
NORWAY !
NO 1} Ops. 5-10 - Oslo Airport, 1964 | Trans.j{Air: 1 A/C seeding 100 to 150 kg dry { Stratiform clouds, Approx- No/No
Fog Target Fornebu; Yes (G) in-cloud at temp. ice (solid COz) predominant cloud base imately
0slo Airport, less than -1°C using each seeding, temp. -3°C and -10°C. 40 days:
Gardermoen solid dispensing approximately, Criteria operation Jan-Mar,
units. 5000 kg CO; depends mainly on Nov-Dec
total temp.
NION QF VIET TALIST REPUBLT -
O |
SU 1| Op. 8600 Hail Uzbek SSR 1967 | Agr. Air: in-cloud seeding | Agl Convective clouds, 55 Days: Yes/ Eﬁ
Hail Target | Suppression Yes (G6), between -6 and -9°C predominant cloud base | Apr-Aug Yes (H)
Wea- using rockets and temp. +10 and +15°C.
Serv. lartillery shells Operational alert based
(G) carrying explosive on probability of hail
: and/or pyrotechnic >0.4; seeding criteria
flare generators. based on radar reflect-
ivity at 3.2 cm being
less than that at
10 cm wave length.
SU 2 | Op. 7000 Hail Tajik SSR 1964 | Agr. Air: in-cloud seeding | Agl Convective clouds, 39 Days: Yes/
Hai Target | Suppression Yes | (G), between -6 and -10°C predominant cloud base | Apr-Aug Yes (H) !
Wea. using rockets and temp. +10 and +15°C. N
Serv. jartillery shells Operations alert based N
(G) carrying explosive on forecast hail proba- 1
) and/or pyrotechnic bility >0.4; seeding
flare generators criteria based on radar

reflectivity at 3.2 cm
being less than that at
10 cm wave length.

SU 3 | Res. 10000 Research to Penza Region 1982 Res. Air: cloud top AgI and dry ice Convective clouds, 40 Days: No/
and Target | Investigate Yes (G), seeding using pyro- (solid CO2) predominant cloud base May-Jul, Yes (H)
Dev. Possibilities Wea. technic flare temp. between +10 Nov-Mar For
PE for Serv. |generators carried and +15°C; Tayer clouds layer
(R) Precipitation (G) by two A/C with predominant base clouds
Enhancement temp. between 0 and physical
in the -5°C. Seeding criteria asses-
Volga River - based on temp. condi- ment
Basin tions & presence of uses
supercooied liquid radar
water. measure-
ments
of
precip-
ita-
tion




1985

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (r (12)
NIQN QF VIET JALIST REPUBLTI (Contd.)
SU 4} Res. 3500 x| Artificial Airport at 1985 Res. G/B: liquid propane Propane Predominant cloud base 12 Days: Yes/
and 500 x Dissipation of | Kishinev, Yes (G), spray temp. -5 and -15°C. Nov-Dec Physical
Op. 100 m | Supercooled Moldavia Wea. Seeding criteria based Jan-Mar evalua-
Fog Target ] Fog Serv. on temp. conditions, tion
volume (G) wind speed & presence based on
of supercooled Tiquid observa-
water. 4 tions
of vis-
ibil-
ity in
the
target &
sur-
round
ing
. area
SuU 5| Op. 5000 Seeding of Krivoy Rog, 1985 | Agr. Air: seeding in-cloud | Dry ice (solid Layer clouds with 30 Days: Yes/Yes
PE(R)| Target | Clouds to Ukranian SSR Yes (G), at temperatures less | COz) predominant cloud base | Jan-Feb Compar-
10000 Enhance Winter Wea. than -4°C using 4 A/C temp. of 0°C. Nov-Dec ison of
Control| Precipitation Serv. [ and sol1id dispensing Criteria for seeding precip-
(G) units inctudes cloud thick- ita-
ness greater than tion in
500 m. target &
control
within
12-hr
periods
SU 6} 0Op. 1600 Seeding of Uzbek SSR, 1985 Agr. Air: seeding in-cloud | AgI and dry ice Layer and orographic 15 Days: Yes/
PE Target | Clouds to Kashkadarins- Yes (G), between -4 and -18°C (solid COz) clouds, synoptic scale Feb-Apr Yes (H)
(R) 1000 Enbance kaya Region Wea. using rockets and disturbances & bands Instru-
Control| Precipitation Serv. | 1 A/C carrying pyro- organized on mesoscale. mental
(G) technic flare Predominant cloud base evalua-
generators and solid temp. -2 and -6°C. tion of
dispensing units Seeding criteria cloud part of
base temp. -4 to -20°C, experi-
cloud thickness >300 m, ment
base <1000 m, changes with
in absolute moisture use of
saturation, speed of MRVK
cloud glaciation. "Precip~
ita-
tion"
SU 7{ Op. 3000 Precipitation Georgian SSR 1985 Agr. Air: pyrotechnic Agl Convective clouds, 27 Days: Yes/
PE(R) | Target |Enhancement Yes (G), flare and explosive predominant cloud base | May-Sept | Yes (H)
Wea. generators carried by temp. between +5 and Hydro-
Serv. | rockets and artillery +10°C. Seeding cri- logical
(G) shells, seeding at teria requires clouds evalua-
cloud base and in- thicker than 2 km. tion
cloud at temp.
between -4 and -18°C
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(n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(QRD]

(12)

NION
SU 8

SU 9

SU 10

SU 11

3

Op.
Hail

Op.
Hai

Op.
Hail

Op.
Hail

VIET JALIST REPUBLI

10850
Target

22000
Target

3050
Target

11220
Target

Hail
Suppression

Hail
Suppression

Hail
Suppression

Hail
Suppression

(Contd.)

Georgian SSR

Moldavian SSR

Ukranian SSR
Odessa Region

Armenian SSR

1964
Yes

1964
Yes

1980
Yes

1964
Yes

Agr.
(G),
Wea.
Serv.
(G)

Agr.
(G),
Wea.
Serv.
(G)

Agr.
(G),
Wea.
Serv.
(G)

Agr.
(G),
Wea.
Serv.
(G)

Air: explosive and
pyrotechnic flare
generators carried by
rockets & artillery
shells. Seeding

at cloud base and in-
cloud at temp.
between -3 and -9°C

Air: seeding in-cloud
between -6 and -15°C
and at cloud base
using rockets carry-
ing pyrotechnic flare
and explosive
generators

Air: seeding in-cloud
between -6 and -10°C-:
and at cloud base
using rockets
carrying pyrotechnic
flare generators

Air: seeding in-cloud
between -4 and -8°C
and at cloud base
using rockets and
artillery shells
carrying pyrotechnic
flare and explosive
generators

Agl

Agl

Agl

Agl

Convective c¢louds,
predominant cloud base

- temp. +5 and +10°C.

Seeding criteria

based on forecast
probabitity of hail
greater than 0.4 &
ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.

Convective clouds,
predominant cToud base
temp. +5 to +10°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of
radar reflectivity at
3.2 cm to that . at

10 cm wave length
being <.

Convective clouds,
predominant cloud base
temp. +10 to +15°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding cri-
teria based on ratio of
radar reflectivity at
3.3 cm to that at

10 cm wave length
being <1.

Convective clouds,
predominant cloud

base temp. 0 to +8°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of
radar reflectivity at
3.2 cm to that at

10 cm wave length
being <1.

73 Days:
Apr-0Oct

44 Days:
May-Sept

29 Days:
May-Sept

65 Days:
Apr-Oct

Yes/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)
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(n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(m

(12)

NION

SU 12

SU 13

SU 14

SU 15

F SQVIET SOCI
Op. 4950
Hail Target
Op. 7700
Hail Target
Op. 12400
Hail Target
Op. 8700
Hail Target

Hail

Hail

Hail

Hail

ALIST REPUBLIC

Suppression

Suppression

Suppression

Suppression

(Contd.)

Ukranian SSR,
Crimea Region

Krasnodar
Region

Azerbaijan SSR

Northern
Caucasus

1968
Yes

1967
Yes

1967
Yes

1967
Yes

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

Air: seeding in-cloud
at -6 and at cloud
base using rockets
carrying pyrotechnic
flare generators

Air: seeding in-cloud
at -6 and at cloud
base using rockets
and artillery shells
carrying pyrotechnic
flare and explosive
generators

Air: seeding in-cloud
between -0 and -12°C
and at cloud base
using rockets and
artillery shells
carrying pyrotechnic
flare and explosive
generators

Air: seeding in-cloud
between -3 and -15°C
and at cloud base
using rockets and
artillery shells
carrying pyrotechnic
flare explosive
generators

Agl

Agl

Agl

AgI

Convective clouds,
predominant cloud base
temp. +15°C. Opera-
tions alert based on
forecast of 0.4 or
greater probability

of hail; seeding cri-
teria based on ratio of
radar reflectivity at
3.2 cm to that at 10 cm
wave length being <1.

Convective clouds,
predominant cloud base
temp. +7° to +14°C.
Operations alert

based on forecast

of 0.4 or greater
probability of hail;
seeding criteria based
on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
length being <1.

Convective clouds,
predominant cloud base
temp. +3 to +9°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being «<1.

Convective clouds,
predominant cloud base
temp. +9 to +14°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail & seeding cri-
teria based on ratio
of radar reflectivity
at 3.2 cm to that at
10 cm wave length
being <1.

24 Days:
May-Sept

40 Days:
May-Sept

58 Days:
Apr-Oct

44 Days:
May-Sept

Yes/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)

Yes/
Yes (H)
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(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

(1) (2) (3) (4)
NIQON QF SQVIET IALIST REPUBLI
SU 16 jRes. 2500 Complex Hail
Hail Target | Experiment
3000
Control
NITED STATE F AMERICA
US 1 jOps. 4160 Kings River
PE(R) | Target | Project
7800
Control
Us 2 |Op. 1350 85-172
PE(R) | Target |KDWDC Project
988
Control
us 3 {0p. - Tahoe-Truckee
PE Project
US 4 |0ps. 13000 |[Walker River
PE(R) | Target |Project
Us 5 |0p. 614 Upper
PE Target jAmerican
2600 River
Control|Project
Us 6 {0p. 1196 Ruby Mountains
PE(R) | Target |Project

(Contd.)

Kabardino-
Balkarian ASSR

Kings River
Watershed,
California

Kaweah River
Watershed,
California

Lake Tahoe -
Truckee River
Watershed,
Nevada and
California

Walker River
Watershed,
California and
Nevada

Sacramento,
California

Nevada

1983
Yes

1973
Yes

1976
Yes

1977
Yes

1977
Yes

1979

Yes -

1981
Yes

Res.
(G),
Wea.
Serv.
(G)

Hyd.
(P)

Hyd.,
(P)

Hyd.
(G-
State)

Hyd.
(G-
State)

Hyd.,
Energy
(G-
Muni.)

Res.
(G-
State)

Air: seeding in-cloud
between -3 and -9°C
and at cloud base
using rockets carrying
pyrotechnic flare and
explosive generators

G/B and Air:

15 ground based
generators; cloud
top seeding using
1 A/C, acetone
burning and pyro-
technic flare
generators

G/B and Air:

5 G/B generators,
cloud top seeding by
1 A/C, acetone
burning generators
and pyrotechnic
flares

G/B: 6 acetone,
isopropylamine and
kerosene burning
generators

Air: 2 A/C seeding
at cloud top using
acetone burning and
pyrotechnic flare
generators

G/B: 8 acetone burn-
ing generators

G/B: 6 G/B aerosol
generators

AgI

1.8 kg Agl total

2-20 g/min/pyro-
technic flare
generator,

10-20 g/hr/acetone
burning generator,
7.542 kg AgI total

42 g/hr/generator
(isopropylamine),
22 g/hr/generator
(acetone), 4.8 kg
AgI total

2 g/min/pyrotech-
nic flare, 0.5 to
3.0 gal/hr

(27 AgI/acetone),

3.865 kg AgI total

20 g/hr/generator,
14.776 kg Agl total

50 g/hr, 0.497 kg
AgI total

Convective clouds,
predominant cloud base
temp. +5 to +10°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm

"to that at 10 cm wave

Tength being <1.

Synoptic scale
disturbances.

Orographic clouds

Orographic clouds

Orographic clouds

Orographic clouds

Orographic clouds

6 Days:
May-Aug

9 Days:
July-Sept

Jan-Mar,
Nov, Dec

15 Days:
Mar-May,
Dec

26 Days:
Mar-Jdun,
Nov-Dec

19 Days:
Jan-Mar,
Nov, Dec

4 Days:
Dec

Yes/No
Physical
effects
of seed-
ing
mon-
itored

No/No

No/Ne

No/No

No/No

No/No

No/No
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

1)

(12)

1) (2)
NITED STATE
Us 7| 0p.
PE(R)
Us 8 | Op.
PE(R)
us 9 {0p.
PE(R)
us 10j0p.
PE(R)
Us 11{0p.
PE(R)
us 1210p.
PE(R)
UsS 131{0p.
PE(R)
and
Op.
Hai
US 14|0ps.
Fog
Us 1510ps.
Fog

F_AME

3120
Target
15600
Control

2600
Target

1820
Target
2600
Control

6240
Target
26000
Control

9100
Target

218
Target

31200
Target

26
Target

52
Target

RICA (Contd.)

85-491
Kern River
Project

85-507 T-18

Santa Clara
Valley
Project

85-540

Utah Snowpack
Augmentation
Program

85-541
Colorado River
Municipal
Water District
Project

85-542
Project 0C-4

85-544

Western Kansas
Weather
Modification

85-545
Fog Dispersal
Project

85-546
Airport Fog
Dispersal
Project

Kern River
Watershed,
California

Texas portion
of the water-
shed of the
Red Bluff Lake

Santa Clara
City,
California

Southern Utah
Washington
County

Big Springs,
Texas

South Central
Texas County,
Oklahoma

West Central
and Southwest
Kansas

Medford,
Oregon

Spokane,
Washington

1982
Yes

1983
Yes

Yes

1985
Yes

1975
Yes

1977

Yes

1975

Yes

1972
Yes

1979
Yes

Hyd.
(P)

Energy
and
Hyd.
(P)

Hyd.
(G-
Tocal)

Hyd.
(G-
Tocal)

Agr.
(P)

Agr.
(P)

Hyd.
(G~
Tocal)

Trans
(P)

Trans
(P)

Air: 1 A/C using
pyrotechnic flares
seeding Agl at
¢loud top and
in-cloud

G/B: 13 arc-type Agl
generators

G/B: using AgI-NH4I
generators

G/B: 12 propane
burning Agl
generators

Air: A/C, pyrotechnic

generators, in-cloud
seeding at -10°C

G/B: 10 arc type
generators

Air: 4 A/C, acetone
burning & solid
dispensing gen-
erators, seeding at
cloud base & top

Air: 1 A/C, cloud
top seeding using
solid dispensing

unit

Air: 1 A/C, cloud
top seeding using
solid dispensing

unit

60 to 30,000 g/hr,
4.29 kg AgI total

0.5 to 2.0 g Agl/
hr/generator,
5.776 kg Agl

35 g/hr, 6.633 kg
AgI total

6 g/hr, 4.4 kg Agl
total

2.7 to 7.1 g/min,
5.160 kg AgI total

0.5 to 2 g/hr/
generator, 2.774 kg
AgI total

0.126 1/min,

42.851 kg Agl
total; 1 or 2 1bs/
min, 786 kg dry ice
(solid CO) total

6650 kg dry ice
(solid COz) total

6 1bs/mile, 7682 kg
dry ice (solid
C0z) total

Orographic clouds

Convective clouds &
synoptic scale
disturbances.

Orographic clouds

Orographic clouds

Convective & layer
clouds.

Convective & layer
clouds.

Convective clouds

Layer clouds. Criteria

for seeding is the
occurrence of super-
cooled fog.

Layer clouds,

predominant cloud base

temp. 0°C. Seeding
criteria based on
occurrence of
supercooled fog.

16 Days:
Nov-Feb

Jan-Dec

5 Days:
Jan and
Mar

12 Days:

Jan-Mar

18 Days:
Apr-Sept

115 Days:

Apr-Oct

53 Days:
Apr-Sept

17 Days:
Dec-Feb

19 Days:
Nov-Jan,
Mar

No/No

No/No

No/No

No/No

No/No

No/No

No/No

No/No

No/No
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(n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(QRD]

(12)

NITED STATE

us 1e

us 17

us 18

us 19

Us 20

us 21

Op.
PE(R)

Op.
PE(R)

Op.
PE(R)

Op.
Hail
and
PE(R)

Op.
PE(R)
and
Hail

PE(R)

F_AMERICA (Contd.)

11700
Target

11700
Target

9178
Target

17711
Target

6973
Target

20280
Target

85-547
City of
San Angelo

85-548
City of
Corpus Christi

85-549

North Dakota
Weather
Modification
Project
District I

85-550

North Dakota
Weather
Modification
Project
District II

85-551

Harding County
Weather
Modification
Program

85-552

Edwards
Underground
Water District

San Angelo,
Texas

Southwest of
Corpus Christi,
Texas

West Central
North Dakota

Northwestern
North Dakota

Harding County,
South Dakota

West of
San Antonio,
Texas

1985
Yes

Yes

1977
Yes

1977
Yes

1977
Yes

Yes

Hyd.
(G-
City)

Hyd.
(G-
City)

Energy
(G~
State)

Agr.
(G-
State)

Agr.
(G-
Jocal)

Hyd.
(G-
local)

Air: 1 A/C seeding at
cloud base and in-
cloud using acetone
burning & pyrotech-
nic flare generators

Air: 1 A/C seeding at
cloud base & cloud
top using acetone
burning & pyro-
technic flare gen-
erators

Air: in-cloud (-2°C
-12.5°C) and cloud
base seeding using
acetone burning,
so0lid dispensing &
pyrotechnic flare
generators carried
by A/C

Air: in-cloud (-2 to
-12.5°C) and cloud
base seeding using
acetone burning,
solid dispensing &
pyrotechnic flare
generators carried
by A/C

Air: cloud top &
in-cioud (-2 to
-12.5°C) seeding
using acetone burn-
ing, solid dispens-
ing & pyrotechnic
flare generators
carried by A/C

Air: 2 A/C seeding

at cloud top and in-
cloud using acetone
burning and pyrotech-
nic flare generators

150~225 g/hr/
generator (acetone),
2 g/s/generator
(pyrotechnic),
21.123 kg AgI total

150-225 g/hr/
generator (acetone),
2 g/s/generator
(pyrotechnic),

2.905 kg AgI total

32.2 kg Agl total;
149.8 dry ice
(solid COz) total

28.450 kg Agl
total;

404.7 kg dry ice
(solid COz) total

7.140 kg AgI total

150-225 g/hr/gen-
erator (acetone),
2 g/sec/hr per

pyrotechnic flare,
0.790 kg AgI total

Convective clouds

Convective clouds

Convective clouds.
Seeding criteria based
on cloud base height,
cloud base diameter,
temp., & liquid water
content.

Convective clouds.
Seeding criteria based
on cloud base height,
cloud base diameter,
temp., & liquid water
content.

Convective clouds.
Seeding criteria based
on cloud base height,
cloud base diameter
temp., & liquid water
content.

Convective clouds

36 Days:
Apr-Oct

16 Days:
May-Sept

35 Days:
June-Aug

35 Days:
June-Aug

15 Days:
June-Aug

7 Days:
July-Sept

No/No

No/No

No/No

No/No

No/No

No/No
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m (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
UNITED STATES OF AMERICA (Contd.)
us 2240p. 2829 85-554 0C-16 | Comanche 1985 Agr. G/B: 22 arc type 0.5 or 2.0 g/hr, Convective c¢louds 52 Days: No/No
PE(R) | Target County, Yes (G- generators 2.231 kg AgI total July-0Oct
Oklahoma Tocal)
Hyd.
(G-
Tocal)
US 23§0p. 26 85-555 Salt Lake City, 1972 |Trans.]Air: cloud top seed- 709 kg dry ice Layer clouds. Seeding 1 Day: No/No
Fog Target | Supercooled Utah Yes (P) ing using 1 A/C total criteria based on Dec
Fog Dispersal dispensing dry ice occurrence of
Project (solid CO2) supercootied fog.
us 24{0p. 5348 85-556 Central 1985 |Agr. Air: 1 A/C seeding 10 g/m/flare, Convective clouds 9 Days: No/No
PE(R) { Target | Delaware Delaware ? (G- in-cloud at -10°C 0.220 kg Agl total July-Sept
State) |using pyrotechnic
flare generators
Us 25|0p. 260 85-557 Eastern ? Hyd. Air: 1 A/C seeding 10.1 g/cloud, Orographic clouds 5 Days: No/No
PE(R) | Target | Brian Head Iron County, ? (P) at cloud top using 0.520 kg AgI total, Oct-Dec
1300 Snowpack Utah solid dispensing & 1-10 1b/cloud,
Controll Augmentation pyrotechnic flare 432 kg dry ice
generators (solid CO2) total
US 26}0ps. 468 85-558 Big Sandy 1972 Agr. G/B: AgI-NH4I 10 to 15 g/hr, Orographic & layer 24 Days: No/No
PE(R) | Target [ Wind River River Drainage,| Yes {P) & |propane fueled 7.410 kg AgI total clouds, predominant Jan-Mar
Weather Wyoming Hyd. generators cloud base temp. less
Modification {P) than 0°C.
Project
us 27|0p. 6240 85-560 Mountain 1974 Energy|G/B: propane operated| 6 g/hr, 4.306 kg Orographic clouds & 4 Days Yes/Yes
PE(R) { Target | Utah Snowpack | Watersheds in No (G- AgI generators Agl total bands organized on Nov-Dec
Augmentation Utah State) mesoscale.
Project Hyd.
(G-
State)
Us 28|0p. 650 85-561 Central Sierra (1974 | Agr. G/B: 5 acetone 25 g/hr, 2.408 kg | Orographic clouds, 5 Days: No/Yes
PE(R) | Target | Mokelumne Nevada Yes (P) burning generators AgI total bands organized on Nov-Dec Ramdom-
Project Mountains, Energy mesoscale. Seeding ized_
California (P) criteria based on experi-
height of freezing ment
level, height of -10°C
isotherm, cloud top
temp., average wind
speed & direction.
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(M

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

UNITED STATES OF AMERICA (Contd.)

us 29

us 30

Us 31

Us 32

us 33

us 34

Op.
PE(R)

Ops.
Fog

Ops.
Fog

Ops.
PE(R)
sSnow
for
ski
area

Ops.
PE(R)

Ops.
PE(R)

1300
Target

5.2
Target

130
Target

260
Target

3900
Target
2072
Controil

260
Target
2072
Control

85-562
Lake Almanor
Project

85-563
Ground-based
Cold Fog
Dissipation
System

85-564
Cold Fog
Dispersal
System

85-566
Sun Valley
Ski Area

85-568
San Juan
Program

85-567
Central
Colorado
Project

Northern
Sierra Nevada
Mountains,
Catlifornia

Elmendorf AFB,
Alaska

Fairchild AFB,
Washington

Sun Valley,
Idaho

Southwest
Colorado

vail and
Beaver Creek,
Colorado

1972
Yes

1971
Yes

1971
Yes

1980
Yes

1977
Yes

1978
Yes

Agr.
(P),
Energy
(P)

Def.
(G)

Def .
(&)

Rec.
(P)

Agr.
(P),
Hyd.
(P)

Agr.
(P),
For-
estry
Rec.
(P)

G/B: 5 acetone
burning generators

G/B: 24 tanks
(dispensers) spraying
Tiquid propane

G/B: 23 Tiquid
propane spraying
units

G/B and Air:

1 to 2 generators,
in-cloud seeding
using 1 A/C, acetone
and pyrotechnic
burning generators

G/B: 6 acetone
burning generators

G/B: 8 acetone
burning generators

25 g/hr,
AgI total

12 gal/hr/dispenser,
1890 gal propane

total

10 gal/hr,

4660.6 kg propane

total

100 to 300 g/hr,
3.7 kg Agl total

5 to 40 g/hr,

1.925 kg AgI total

5-40 g/hr,

5.173 kg AgIl total

11.388 kg

Orographic clouds.
Seeding criteria based
on height of freezing
Tevel, height of -10°C
isotherm, cloud top
temp., average wind
speed & direction

Layer clouds,
predominant cloud base
temp. <0°C.

Seeding criteria is
the occurrence of
supercooled fog.

Layer clouds, predom-
inant c¢loud base temp.
<0°C. Seeding crite-
rion is the occurrence
of supercooled fog.

Orographic clouds,
predominant cloud base
temp. <0°C.

Orographic clouds,
bands organized on
mesoscale.

Orographic clouds,
bands organized on
mesoscale.

9 Days:
Nov-Dec

9 Days:
Nov-Dec

14 Days:

Nov-Dec

12 Days:

Nov-Dec

7 Days:
Nov-Feb

17 Days:

Nov-Feb

No/Yes

Random-
ized

Experi-
ment

No/Yes

Yes/Yes

No/No

Yes/Yes

Yes/Yes

G86T




1985

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

UNTTED STATES OF AMERICA (Contd.)

(1) (2)
US 35} Appl.
Res.
PE
Z2IMBABWE
2W 1 |0p.
PE(R)

800
Target

390500
Target

Sierra
Co-operative
Pilot Project

National
Cloud
Seeding
Operation
(NACSD0)
Zimbabwe

Central Sierra
Nevada,
California

Zimbabwe

1976
Yes

1972
Yes

Hyd.
(G)

Wea.

Serv.

(G)

Air: 1 A/C seeding
in-cloud (-7 to
-13°C) and at cloud
top. Seeding region
selection based on
numerical model
incorporating a
3-dimensional flow
& crystal growth &
fallout pyrotechnic
flare & solid
dispensing
generators

Air: 2 A/C seeding at
cloud top and in-
cloud at temp. -10°C
or below, using
pyrotechnic flares

20 g/flare/10 sec
flight 10 kg Agl
total &6 Tbs/run or
about 0.5 kg/km
250 kg dry ice
(sotlid CO2) total

AgI, 1908 pyro-
technic cartridges
type TBZ consumed

Convective, layer,
orographic clouds with
predominant cloud base
temp. of +5°C.

Seeding criteria based
on neutrally stable or
orographically induced
cloud following descent
of upper clouds
inducing supercooled
Tiquid water.
Targeting model runs
to see if winds,
Tiquid water & temp.
conditions will allow
crystal fallout in
target area.

Convective clouds,
cloud bases are estima-
ted to be about +20°C.
Developing Cu with tops
at or below ~10°C
(about 21000 ft AMSL)
seeded.

10 Days:

Jan-Mar

50 Days:

Nov/85
through
Apr/86

Yes/Yes
Direct
physical
observa-
tions
in cloud
and at
ground

Yes/Yes
Random-
ized
experi-
ment
1935
clouds
seeded

G861
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VII — ADDRESSES OF REPORTING AGENCIES

ARGENTINA

AUSTRALIA

AUSTRIA

BULGARIA

CANADA

DOMINICAN REPUBLIC

FRANCE

GERMANY, FEDERAL REPUBLIC OF

Ministerio de Gobierno

Provincia de Mendoza

Direccién de Investigacidn
de Lucha Antigranizo

Casa de Gobierno

Cuerpo Central, 3rd. Piso

5500 MENDOZA

Bureau of Meteorology
GPO Box 1289 K
MELBOURNE, Vic., 3001

Zentralanstalt fur Meteorologie

und Geodynamik
Hohe Warte 38
A-1190 WIEN

Hydrometeorological Service

Institute of Hydrology and
Meteorology

Blvd. Lenin 66

SOFIA

Atmospheric Environment Service

4905 Dufferin St.
DOWNSVIEW, Ontario M3H 5T4

Corporacion Dominicana de
Electricidad

Direccion de Desarrollo
Hidroeléctrico

Edificio 8, Jardines del
Embajador

SANTO DOMINGO

ANELFA
52, rue Alfred-Duméril
31400 TOULOUSE

Deutscher Wetterdienst
Frankfurter Str. 135
6050 OFFENBACH 2M MAIN
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ADDRESSES OF REPORTING AGENCIES (Contd.)

HUNGARY

INDIA

ISRAEL

ITALY

MADAGASCAR

MEXICO

MOROCCO

NORWAY

Meteorological Service of the
Hungarian People's Republic

P.0. Box 38

H-1525 BUDAPEST

Indian Institute of Tropical
Meteorology

Shivajinagar

PUNE — 411005

E.M.S., Hebrew University of
Jerusalem

Mekorot Water Co.

E.M.S. Rainfall Stimulation Branch

P.0O. Box 20

BEN GURION AIRPORT 70100

Consorzio Provinciale Antigrandine
Via Gazzolle, 1
VICENZA

Service Météorologique

Division Climatologie et Prévision
Générale

Bureau de Pluie Provoguée

B.P. 1254

101 ANTANANARIVO

Direccion General de Estudios

Information y Estadistica Sectorial

Secretaria de Agricultura y Recursos
Hidraulicos

Ave. Observatorio No. 192

Col. Observatorio

C.P. 11860 MEXICO, D.F.

Direction de la Météorologie
Nationale

Programme AL-GHAIT

Aéreport d'ANFA

B.P. 8106

CASABLANCA-CASA-QOASIS 02

Civil Aviation Administration
P.O. Box 8124, Dep.
0032 OSLO 1
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ADDRESSES OF REPORTING AGENCIES (Contd.)

SPAIN

SWITZERLAND

usa

USSR

ZIMBABWE

Instituto Nacional de
Meteorologia

Seccién de Meteorologia
Agricola

Apartado 285

MADRID

Swiss Meteorological Institute
Division de la Recherche
Krahbuhlstrasse 58

CH-8044 ZURICH

National Oceanic and Atmospheric
Administration

6010 Executive Blvd.

ROCKVILLE, MD 20852

U.S. Bureau of Reclamation

Division of Atmospheric Resources
Research

471 Maidu Drive

AUBURN, CA 95603

USSR State Committee for
Hydrometeorology and Control
of Natural Environment

12, Pavlik Morozov Street

123376 MOSCOW

Department of Meteorological
Services

P.0O. Box BE 150

Belvedere

HARARE
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R/CLA/4, ANNEX B
(Australia)

REPORT ON COMPT_;ETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF wMo: . AUSTRALTA

1. Description of project

1.1 Project identification (name/1ocation/organizatioh) .

Tasmanian Area Cloud Seeding Experiment Stage II

Hydro~Electric Commission Tasmania Australia

1.2 Purpose(s) of'project:

Precipitation augmentétion - rainfall /X / snow /

Hail suppression / /7

Lightning suppression / /

Other (please SpeCify) .« ¢ o o o o o o o o s o o o o o o o «-s

1.3 Major cloud type involved:

Orographic / / Cumulus / / Stratiform /X / Frontal / /

2. Duration of project
2.1 Project duration in years: .5.¥qu§ " e s e e e e e
2.2 Operational period within each year: from .Apgi% . « o o
to §9Ptemb?r. . o o « o inclusive.
3. Seeding operation
3.1 Seeding agent: Agl ZCK:7 co, 12:37 NaCl Z::;7

Other (please specify) « ¢« o o v ¢ ¢ ¢ o o o o ¢« o o o o o o
3.2 Generator(s): On ground / / Airborne /X /

If on ground, please give number of generators:s . . . . . . .
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(Australia)
3.3 Procedure for airborne seeding:
Altitude of seeding .ZQOQ N ﬁSPQ.. « e o m
Length of seeding track . 45. e s e s o s igiﬁrkm
Seeding rate .0567 e 4 2 ¢ « « + « s« a « = Kgh
4. Project design
4.1 Basic design: Target only / / Target + control /X /
Cross-over /
4.2 Distance between areas: .29 . PQ,K e s o = o o km
4.3 Area definition: Fixed /K7  Variable / 7 Both fixed control areas(3)
and variable control area
If variable, glve basis for definition Upw1nd of target area (subsldldry
analysis) 90° sector containing 10 raingauges
4.4 Area subdivisions, if any (give number and nature) 4 cpntrol qQreds |
1. North Control -~ 2, South Control - 3 North West Control -
4, Upwind Control
5. Project site
5.1 Project terrain: Mountainous / X/ - Hilly / / ¥Flat / /
5.2 Size of target area: . 9290, . . . . . . . km2
5.3 Size of control area(s): .l;éﬁqr. « e« « . km?
5.4 Number of precipitation gauges:
5.4.1 All'types of precipitation gauges: in target area .17 e s 4 s s s e
in control area(s). §Q . e e s
5.4.2 Recording precipitation gauges: in target area . . Jil e e e e .
in control area(§). ;Z e e s s
5.5 Other verification quantities (e.g., radar reflectivity, aircraft

cloud measurements, hailpads, etc.):

Aircraft cloud measurements - Temp, liquid water content, depth

Experimental unit

6.1

6.2

l-day

Duration of unit in hours or days: . ¢+ « & « « &« &

Conditions determining whether unlt is seedable or not:

Cloud top temp. Colder thqn -5 C, lqu1d water content)&)].g/m

Total number of units seeded and not seeded (in case of cross—over
design this applies to each area):

Suitable seeded days = 57 -~ Suitable unseeded days = 32
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ANNEX B P. 3
(Australia)

6.4 Randomization of experimental units:

Unrestricted / / Restricted / X/

Ratio of seeded to

If restricted, give nature of restriction: .
.unseeded = 2-1_

Mean 1-5
6.5 wtbandard seeding period: . . s s+ o o o o s o« hours

Overall project results (no stratification or partitioning)

7.1 Name of statistical test(s) and/or analysis (analyses): . . . « +» « «

(A} Double ratio gnalysis . . (B) Least squares regression

7.2 Transformation(s) for each test: PK¥QQ c e e = o e s = s s o e o 85 @
7.3 Results for each test and/or analysis: (A) DR.E L33O. §i9(§.l% ;eyel

(Target west only) (B) L.S. Reg. = +22% Sig e 1% level

Target east (A) D.R. = 121 Sig = 17% - (B) L.S., Reg. = ?
7.3.1 Qualitative:

No difference / More precipitation /X / Less precipitation / /
Less hail mass /

Other gualitative reSuUltS:z . v 4 o o o o « o s o o o o« o o o o s+ « o

Seed/no-seed ratio: . . . . . . Statistical significance: . . . . . .

Basis for assessment of results

8.1 v Analytical specifications fixed before the project

' . ' o o
8.1.1 Nature of stratification(s), if any Westerly wind sector, 231" - 300

8.1.2 Sample size for each stratification (No. of seed/no-seed units)

39 days of westerly winds 28 seeded/1l unseeded

8.1.3 Test(s) and/or analysis (analyses) for each stratification:

Double ratio and least squares regression

8.1.4 Transformation(s) for each stratification and each test:
NONE
8.1.5 Results for each stratification, test and transformation:

8.1.5.1 Qualitative: More precipitation

Target west DR 1.37 Sig 0.5%

8.1.5.2 uantitati LSR = +27% Sig 2%
phePe® Duantirativer = Target east DR = 1.8  Sig 2%
LSR = +61%  Sig 1%
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(Australia)
8.2 Analytical specifications chosen after the project Numerous physical
analyses. See report.
8.,2.1 Nature of partitioning(s):
8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:
8.2.5 Results for each partition, test and transformation:

10.

11.

8.2.5.1 Qualitative:

8.2.5,2 Quantitative:

Extended area effects (i.e., outside the target area)

9.1 Sign of effect: = No discernible effect.

9.2 Maximum distance observed: 80 km

9.3 Statistical significance (size of area and probability):
Comments

Principal references to published results (where details of above may be found):

Analysis of hydro-electric commission cloud seeding in Tasmania 1979-83
D.E. Shaw; W.,D. King; and E., Turton

C.S.I.R.0., Division of Atmospheric Research
P.0, Box 134 Epping

N.S.W, 2121

Australia



WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX B
(Austria)

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: 'AQSTR¥A. e o o o o o & s s 8 s s s s s ® » s s s s 8 s s s o a = =

1. Description of project

n 3
1.1 Project identification (name/location/organization) . .2.P?°Je.c't-.s.

(1) Hail defense "Lower Austria"/Krems-Langenlois/Kulturenschutz

A e e r  Langen16is

(2) Hoil defense "Styria"/Weiz-Gleisdorf/Steir. / angen:ois

. - - . - - - - . . - - - - . - . ° - ° - - -Hagoel-abwéhr - . - . . -
1.2 Purpose(s) of project:

Precipitation augmentation -~ rainfall / / Snow /

Hail suppression /X /

Lightning suppression / [/

Other (please Specify) .« v o« o o ¢ o o o« o o o o o o o s o o = s o =

1.3 Major cloud type involved:

Orographic / / Cumulus / X/ Stratiform / / Frontal / /

2. Duration of project
2.1 Project duration in years: .5.(:.[0. p.lq.nr!ecj). c o s s o o
2.2 Operational period within each year: from qu .15 e s s e s s o o .
to .s.ep:t'. 1.5. « ¢ « « + » inclusive.
3. Seeding operation
3.1 Seeding agent: Agl L—x—_7 CO, E NaCl _/—_—/_
Other (please SpeCify) « o o ¢ & 4 4 o o « o o o « o o s o o o « o
3.2 Generator(s): On ground / / Airborne /X / -

If on ground, please give number of generatorss . . « .« « o o« o o« &
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(Austria)
3.3 Procedure for airborne seeding:
Altitude of seeding . . . . . . . .
Length of seeding track . . . . . .
Seeding rate %O.l. .Z%.squféop .
4. Project design

4.1 Basic design: Target only /X /
Cross-over / /

4.2 Distance between areas: .

s = e o

Target + control / /

"2 &

e e o o o km-

4.3 Area definition: Fixed / X/ Variable / /

If variable, give basis for definition

4.4 Area subdivisions, if any (give number and nature)

Project site

5.1 Project terrain: Mountainous 12:37 Hilly 12537
5.2 Size of target area:(1) ﬁQO. . .(?l %690. km?
5.3 Size of control area: . . « « « o » « o . . km?
5.4 Number of precipitation gauges:

5.4.1 BR11 types of precipitation gauges:

5.4.2 Recoxrding precipitation gauges:

5.5 Other verification quantities (e.g., radar reflectivity, aircraft

cloud measurements, hailpads, etc.):

Hail-pads~network (mean distance 2 km) (1) 126 (2) 240

Experimental unit

6.1 Duration of unit in hours or days:

in

in

in

in

target area .
control area .
target area .

control area .

15

40

6.2 Conditions determining whether unit is seedable or not:

Forecast, radar reflectivity, observation cloud development

6.3 Total number of units seeded and not seeded (in case of cross—over

design this applies to each area):

Flat /7

(1) 20 days . .(2) 30 days
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(Austria)
6.4 Randomization of experimental units: | .
Unrestricted /_ / Restricted /_ /
If restricted, give nature of restrictions . . o v ¢ v o o « o o o » T
6.5 Standard seeding period: (}),49 . . (2) ?TZ . « hours
Overall project results (no stratification or partitioning)
7.1 Name of statistical test(s) and/or analysis (analyses): .100-200, cases

Analysis with pgyﬁrngrThg;}an-§e9d§qgﬁingrgnce—dat

7.2 Transformation(s) for each tests + « ¢ ¢« ¢ ¢« &+ e 0o o o o o «

7.3 Results for each test and/or analySisS:s . v o & ¢ i = o o « o o o o «

7.3.1 Qualitative:

No difference / / More precipitation / Less precipitation /

Less hail mass /

Other qualitative results: Aqtqd%ly ?g§ﬁlqg.h91} ﬁqmqg? N FO?% {n

target area and sourroundings

7.3.2 Quantitative:

Seed/no-seed ratios . . . . . . Statistical significance: . . . . . .

Basis for assessment of results

8.1 Analytical specifications fixed before the project
8.1.1 Nature of stratification(s), if any OROGRAPHY

8.1.2 Sample size for each stratification (No. of seed/no-seed units)

20 for each
8.1.3 Test(s) and/or analysis (analyses) for each stratification:

Vertical distribution of met. elements

8.1.4 Transformation(s) for each stratification and each test:

8.1.5 Results for each stratification, test and transformation:

8.1.5.1 OQualitative: The orographic reasons for the hail development could
be ascertained -~ high correlation between hail pad data and

crop damages was found,
8.1.5.2 Quantitative:
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(Austria)
8.2 Analytical specifications chosen after the project Work in progress
8.2.1 Nature of partitioning(s):
8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:
8.2.5 Results for each partition, test and transformation:

10.

1l.

8.2.5.1 Qualitative:

8.2,5.2 Quantitative:

Extended area effects (i.e., outside the target area)

9.1 Sign of effect:

9.2 Maximum distance observed:

9.3 Statistical significance (size of area and probability):
Comments

: Comparisons between hail damage in target area and surroundings
using hail-insurance data are planned.

Principal references to published results (where details of above may be found):
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ORGANISATION METEOROLOGIQUE MONDIALE

R/CLA/4, ANNEXE B
(France (1)
RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE DU TEMPS
DEJA REALISE

(veuillez cocher x dans la ou les coses appropriées)

FRANCE

(Groupement national d'étude des fléaux atmosphériques)

MEMBRE DE L'OMM :

1. Description du projet

1.1 Identification du projet (titre/zone d'exécution/organisation) ....veeeeen.
GROSSVERSUCH IV Test de la méthode soviétique de lutte anti-gréle

® 90 08 8 85006088 E8 0000008800000 600IEETeIPEO0aseSGeeesEPsEsEteseteEsOCCeRPOBOIOTLTD

Paﬁ,%,RQX%,¥§§1ie - Suisse - France.

1.2 But(s) du projet : |
augmentation des précipitations - pluie ! neige | ?
suppression de la gréle l X '

suppression de la foudre[::::::]

autres modifications (veuillezZ PréciSer) vuveeeeseorovesscecsosscsssssasssnns

D R N R I I R R I R R N R A A I I R I I R R R N R N R AR B BRI A A LRSI L I I I A A L L R B A

1.3 Principaux types de nuages traités : !

Orographiquesl | Cumulus l X Stratiformes | I Systéme frontoﬂ

2, Durée du projet

- - 0 - v - 03 .
2.1 Durée du projet, en années : 3 années préparations, 5 années d "expérimentation

L. . 4 années d'analyse. 15 mai
2.2 Période opérationnelle au cours de chaque anrfée : du ...t 85 ciasenenee au

.12 .sentenhrg ., ... inclusivement.

3. Opérations d'ensemencement

3.1 Agent d'ensemencement :  Agl X Co NaCl

Autres (veuillez préciser)
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(France (1)

3.2 Générateur(s) Au sol [::::] Aéroporté [::::]

Dans le cas de générateurs au sol, veuillez indiquer le nombre de généra-

teurs Utilisés tieieeieninnecsacrcnns sessens B ceesnenan vesane .
3.3 Méthode d'ensemencement por sppszaxkxasraporkk fusées sol/air

Altitude de l'ensemencement .?999.?.?999.?§PF??....o.............. m

Longueur de la trajectoire suivie pour l'ensemencement ...8000 .. m soxkex

Taux d'ensemencement ...54.8,Par fusde kg h—l

Conception du projet

4.1 Conception de base : Zone cible seulement [::::]

Zone cible et zone témoin i | Zone ciblesedfou zone témoin l X !

sans distinction Tirage au sort
4.2 Distance entre les zones ...iveveensensnses eee km
4.3 Définition d'une zone : Fixe [:}E:] Variable [:::]
Si elle est variable, veuillez indiquer les critéres de définition ......

4.4 Subdivisions des zones, le cas échéant (indiquer le nombre et la nature)

5 8 86 209000 ELET TN TIETNLL BRI IR ESLBEQOETPEILOINREEIIEIOLPEOERSETEIPOIEOILEITOLESTOETRLETYS

Site du projet

5.1 Terrain : montagneux [: accidenté plat I ]
2 .

5.2 Superficie de la zone cible ......L2Q0Q........... km

5.3 Superficie de la zone témoin cealn 1200 L, km2 méme zone

5.4 Nombre de gpluwikomikresxx grélimétres :

5.4,1 Tous types de phkuwdomiboest : Dans lo zone cible R
grelimétres Dans la zone témMoin .ieereesesasscanaceosnes

5.4.2 Pluviographes : Dans la zone cible vvvee30riuivirenennones

Dans la zone témoin ceuvecssvesscncsasasoece

5.5 Autres mesures de vérification (par exemple, réflectivité radar, mesure
des nuages par aéronefs, coussins & gréle, €tC.) I tecrecencnrncacosarans
Réflectivité radar - Calcul Energie cinétique

® 6 % 68 ¢ 05 0 0 8 50U EPO G0N ERACEEIESIREONISOEEOSISISIIIBIEOSLETPETETIOTS e vees e e s e

. Unité expérimentale

6.1 Durée de 1'unité en heures ou en jours ...}%.?(?}.P?PF??.................
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Conditions permettant de déterminer si une unité est ensemengable ou pas ;

Prévision iour — Alarme - Mesure radar 3 cm critére K soviétique.
. oo R TSRS, PO SN FRANENE N ARVARRLERS

Nombre total d'unités ensemencées et non ensemencées (dans le cas de la
conception avec zone cible etf/ou zone témoin, sans distinction, ceci
s'applique & chaque zone 3 220 MR LES | .. . . ... . iieeieenrencnnnannnnana

Dans ce dernier.cas, indiquer la nature des limites fixées ..2.ans L.

@ 500 5 S8 a8 8068008009 60000 0008 E00LeLL0 VD 8E0 L0000 ILELSDSEBLsIAIEAETOCTAESNOSO SN

Test(s) statistique(s) et/ou analyses : Confirmatoires : Test t, Mang Whitney,

2870 822060000885 000E08 TIPS LEILITTEG0EENEOTILIENREETFCLILISLEDBOEISETTEPSOERSIOEDS

Transformation(s) pour chaque test B

Pas de différence ougmentation des précipitations ]:

Autres résultats qualitotifs 1 (.ieeeeeneescscescncansnnnssoncscssoaannns

62 @958 2000800009 600850060E08P 0028800080 C0ERNEDNIIEEIEIAIEIOAGTOITTBOIOIETOTAEIEITSAIOIESOAEOIOAOEDRTOETSTITTPES

Rapport ensemencement/pas d'ensemencement : LLasdleffet i,

Signification statistique .. AL S AR N S i iiirricicieniceentenes

6.2
6.3
6.4 Répartition aléatoire des unités expérimentales :

illimitée [ | limitée
6.5 Période stondard d'ensemencement : .12 H/2LM......... heures
Résultats d'ensemble du projet (pas de stratification ou de division)
7.1

C_, Rerandomization .
7.2
7.3 Résultats de chaque test et/ou analyses :
7.3.1 Qualitetifs :

Diminution des précipitations [::::]

Diminution de lo maosse de gréle [::::j
7.3.2 Quantitatifs :

Trés supérieur a 005

Critéres choisis pour 1'évoluation des résultats
8.1 Spécifications analytiques fixées avant le projet oui
8.1.1 Nature de la ou des stratifications(s), le cas échéant oui
8.1.2

Dimension de 1'échantillon pour chaque stratification (nombre d'unités
ensemencement/pas d'ensemencement)
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8.1.3 Test(s) et/ou analyse(s) pour chaque stratification : Méme type
de test - Analyse variance - Analyse discriminante.

8.1.4 Transformation(s) pour chaque stratification et pour chaque test :

8.1.5 Résultats pour chaque stratification, test et transformation :

8.1.5.1 Qualitatifs :

8.1.5.2 Quantitatifs : Analyse discriminante avec la fonction
-2,41 log Sy + 1,5 log No - 1,67  p = 0,005
Variables d'intensité moyenne'_b = (NG/SG) p=20,05

8.2 Spécifications analytiques choisies aprés le projet oui
8.2.1 Nature de la ou des subdivision(s) :  Type d'orage, prédicteur météo.

8.2.2 Dimension de 1'échantillon pour chaque subdivision (nombre d'unité
ensemencement/pas d'ensemencement) :

8.2.3 Test(s) et/ou analyse(s) pour chaque subdivision :

8.2.4 Transformation(s) pour chaque subdivision et chaque test :
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8.2.5 Résultats pour chaque subdivision, test et transformation

8.2.5.1 Qualitetifs

8.2.5.2 Quantitatifs :

9. Effets observés (c'est-a-dire & l'extérieur de la zone cible)

9.1 Indice de l'effet :
2.2 Distance maximale observée :
2.3 Signification statistique (superficie de la zone et probabilité)

10. Commentaires

Résultats confirmatoires : pas d'effet.
Résultats exploratoires : effets statistiques, mais difficilement
interprétables en sens physique.

L'analyse discriminante montre une différence entre 2 &chantillons
avec (p = 0,005). o

. Les variables d'intensité moyenne NG sont statistiquement inférieures
(p = 0,05).

. Avec un prédicteur météo 1'énergie cinétique de la gréle est inférieure
dans les cas Seed (p = 0,015).

11. Principales références & des résultats publiés (dans lesquels sont indiqués les
détails des procédures ci-dessus)

-
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R/CLA/4, ANNEXE B
a 2
RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE DU TEMPS (France (2)
DEJA REALISE

(veuillez cocher x dans la ou les cases appropriées)

MEMBRE DE- L'OMM :l‘l.illlloIOOILEROANQEQCI.Q.cl...‘OI.I...QVOOQQOIll;‘.ll-‘.’l..-’c‘...!o-!.

1. Description du projet

1.1 Identification du projet (titre/zone d'exécution/organisation) ...eeeeecsss

..ANELEA;.SUd-‘.QUQSt.ER’.\NCE.a.................,................................

80600 ER 0 000800000 N0 00E0000000008080000¢000R000RCCCREEIRIOIRDEIEIRIRSIONEROSERDOBOIECERTGGDS

1.2 But(s) du brojet :

cugmentation des précipitations - pluie | neige |

suppression de la gréle X

suppression de la foudre[:::::]

autres modifications (veuillez PréciSeI) vveeeeveseesscsscsscosasnscannncses

0 P S B P 00T 0SS0 5 00 0Et0EN0teE00C000E0EsaNtEN00000000s000sE0LRIREESIOIERORESTS @

1.3 Principaux types de nuages traités :

Orogruphﬁques Cumulus' X. ‘ Strufiformesl ‘ Systéme frontuﬂ

2, Durée du projet

e

2.1 Duzée du;préjef; en années : 35
2.2 Période opérotionhelle au cours de chaque année : du ...len ARIL .. o.vue. au

.1.7f31.QQIQBRE.....inclusivement.

3. Opérations d'ensemencement

3.1 Agent d'ensemenéemént : VAQI X ‘,C02 :

NaCl !

Autres (veuvillez préciser)
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3.2

3.3

Générateur(s) Au sol Aéroporté l:l

Dans le cas de générateurs au sol, veuillez indiquer le nombre de généra-
teUIS UtiliSéS ...AAB.-....-!o---nn--nn'onu-e-o-ouo--i-no.ocn-.-c-nn--ono

Méthode d'ensemencement par appareil céroporté
Altitude de l'ensemencement siieessesssenncssssssssossesassscascas M
Longueur de la trujeétoire suivie pour l'ensemencement ...eeeeveo. m oU km

-1

TGUX d.ensemencement .'Zoooooonno-ooon.unouannoo-nooonn;-.-l-noc.. kg h

Conception du projet

4.1

4.4

Conception de base : Zone cible seulement [ !
Zone cible et zone témoin i X l Zone cible et/ou zone témoin ' )

sans distinction

Distance entre les zones Eu,patrtie.limityopbeskm

Définition d'une zone : Fixe X ] Variable [:::]

S5i elle est variable, veuillez indiquer les critéres de définition seeese
Il.l.l“l...l...l......l'l..?.b.l.'.Qﬁ.....l.ll..I...ll...l..l.l...l.a;‘l

Subdivisions des zones, le cas échéant (indiquer le nombre et la nature)
Zones, &ibles témain et tampon

Te s e e Sese0cssrIr I IENsNOIIIIOIIIOIIIRIIIOIEIIRITYORIOIOIRNOITOTDS

Site du projet

5.1
5.2
5.3
5.4
5.4,1

5.4.2

5.5

Terrain : montagneux [::::] accidenté [::::] plat | 8 l

Superficie de la zone cible ..vveee 50,0000 00.unn, km2
Superficie de la zone témoin .....470.000........ km2

“Nombre de pluviométres :

Tous types de pluviométres : Dans la zone €ible vrerernnensenneennneanas
Dans la zone témoin s.evsvassesccsncscronns

PlUViogIOpheS . Duns lU Zone Cible s s s evssserssssr st
Dans la zone témoin ce.vuivevensnesssacerons

Autres mesures de vérification (par exemple, réflectivité radar, mesure
des nuages par aéronefs, coussins & gréle, etc.) : JNannées.des.assyurances

-.gnéle.-...........-----....-........-.---..........-..o;-.q-.---..-....

Unité expérimentale

6.1

Durée de 1'unité en heures ou en JOUTS .. ATNGE s iearsssssroresssnsossasns



6.2

6.3

. 6.4

6.5
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Conditions permettant de déterminer si une unité est ensemengable ou pos
dQULes. Tes UDITES. SPNL ESEIENGEGS tu v v vt vtnresrenertseraonsnarcssonnsaes

Nombre total d'unités ensémencées et non ensemencées (dans le cas de la
conception avec zone cible et/ou zone témoin, sans distinctiodn, ceci
s'applique & chaque zone ....43..,..ﬂ.,.{....,,.....,..................

Répartition aléatoire des unités expérimentoles
illimitée [ | llmltee ]
Dans ce dernier cas, indiquer la nature des llmltes fixées sivvnnennnnnss

Période standard d'ensemencement : ....3Q.qu ?.X.lQ . heures/an

Résultats d'ehséﬁbleAdu’prbjet (pqg_de strotification ou ae'divigién)

7.1

7.2

7.3
7.3.1

7.3.2

Test(s) statistique(s) et/ouv analyses : J'Bivariate.test).de.Matonna, ek,
....YQbé{..,..........ﬁ....,.fg.....;.......a.........;.............a.;o.
Transformation(s) pour chogue test .Tuansformation.legavithmique....vv.s.
Résultats de choque test et/ou analyses

Qualitatifs o

Pas de différence [i:ij augmentation des précipitations [:::]
Diminution des précipitotionS [:l a

Diminution de la mosse de gréle

“Aptres;;égpltqts qualitatifs @ coiiiiniieiniiiiiiiiiiiiiiiiiiriiiiesienes

Iy
lllllll.!.ll.l.lIll.ll.llll.Cl!lllll...l.'.lllllll.!.ll!l.l..illl'.'.‘.'.

Quantitatifs :
Rapport ensemencement/pas d'ensemencement ;v.;.4].%.§Vr,99.m§9$§......,..
Slgnlflcotlon Stdtlsthue .ll"lf..l.l.lil'lllll..li...'l.lllllo'lil['m.l

o

Critéres .choisis -pour l'évdluotion des rééultots

8.1
8.1,1
6.1.2

Spec1f1cutlons cnalythues flxees avant le projet

Nature de la ou des stratifications(s), le cas echeant

Dimension de 1'échantillon pour chaque stratification (nombre d'unités
ensemencement/pas d'ensemencement)
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8.1.3

8.1.4

8.1.5
8.1.5.1

8.1.5.2

8.2
8.2.1
8.2.2

8.2.3

8.2.4

Test(s) et/ou onalyse(s) pour chague stratification :
Transformation(s) pour chaque stratification et pour chaque test :

Résultats pour chaque straotification, test et transformation :

Qualitatifs :

Quantitatifs :

Spécifications analytiques choisies aprés le projet
Nature de la ou des subdivision(s) :

Dimension de 1'échantillon pour chaque subdivision (nombre d'unité
ensemencement/pas d'ensemencement) :

Test(s) et/ou anolyse(s) pour chaque subdivision :

Transformation(s) pour chaque subdivision et chaque test :
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8.2.5 Résultats pour chaque subdivision, test et transformation

8.2.5.1 Qualitatifs

8.2.5.2 Quantitatifs :

9. Effets observés (c'est-a-dire & l'extérieur de la zone cible)

10,

11.

9.1 Indice de 1'effet : Pas d'effet sur la gréle dans la zone tampon
9.2 Distance maximale observée :

9.3 Signification statistique (superficie de la zone et probabilité)
Commentaires

Principales références & des résultats publiés (dans lesquels sont indiqués les
détails des procédures ci-dessus) . , L.
Publications scientifiques dans lesquelles sont descrits 1'experlence et ses
résultats : DESSENS, J., 1986 - Hail in Southwestern France.

PART I - Hailfall charactéristics and hailstorm environment. '

PART II - Results of a 30 year hail prevention project with silver iodide
seeding from the ground.

Journal of Climate and Applied Meteorology, 25, 35-58
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R/CLA/4, ANNEX B
(Israel)

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: .LoRAEL L L WXL L

1. Description of project

1.1 Project identification (name/location/organization) . . . . .

. The Israpli Rajinfall FEpbancemept, Project

Israel, Mekorot Water Co. Ltd.

1.2 Purpose(s) of project:

Precipitation augmentation - rainfall Lx_? snow / X/

Hail suppression / /

Lightning suppl;eésion /7

Other (please Specify) ¢ o ¢ o ¢ o o ¢ o o 2 o © ¢ o s 2 o » «
1.3 Major cloud type involved:

Orographic /~ / Cumulus / X/ Stratiform /~ / Frontal / Z/

2. Duration of project
2.1 Project duration in years: . .26. ¥ .. ... “ e o o
2.2 Operational period within each year: from . . .Novembey . . .

to . . .Af.’r.%l. e o o s o inclusive.

3. Seeding operation

3.1 Seeding agent: AgIl / 8/ co, / / Nacl / /
Other (please specify) . . . « o ¢ ¢ ¢ ¢ ¢ o 0 v ¢ v ¢ o o o &

3.2 Generator(s)s On ground /X 7/ Airborne /X7

If on ground, please give number of generatorss . . . . .63 .
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3.3 Piocedure for airbdrne seeding:
Altitude of seeding 600 - 1300 | | g
Lenggh'of seeding track . §0,-, 120 . U, mor km
LH00ding rate . . v v e e e e e s o Q.¢ ., . Ky n1
4. Project design
4.1 Basic design: Target only / 7/ Target + control / X/
Cross—-over /_—/' |
4.2 Distance between areas: . . . . 20 e o o« o o o km
4.3 Area definition: Fixed / x/ Variable /X /
If variable, give basis for definiﬁion go?t?s.d?p?nge?t.o? yi?d.d}r?ction
4.4 Area subdivisions, if any (give number and nature) . . . }8. e e o o
5. Project site
5.1 Project terrain: Mountainous Z_:7 Hilly E Flat E
5.2 Size of target area: 16000 e o « o o km?
5.3 Size of control area: . .2?09 e v e o ; .« . km?
5.4 Number of precipitation-gaugés;
5.4.% All types of precipitation gauges: in target area ?a}ly ?n9 fEFOfd}ng ‘
'in control area . ?a}ly ?ng fefofding
5.4,2 Recording precipitation gaugess: in target area . 9a}1¥ ?n? fefo;ding
o in control area , J2ily and recording
5.5 Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.):
- S R
6. Experimental unit
6.1 Duration of unit in hours or dayss .« « D €Ay o « « o « « o o o o o »
6.2 Conditions determining whether unit is seedable or not: . Radar, reflectivity
gloud tops height cloud top temp, and cloud base = = = = =
6.3 Total number of units seeded and not.seeded (in case of cross-over

design this applies to each area):




- h7 =
ANNEX B, p. 3
- (Israel)

6.4 Randomization of experimental units:
Unrestricted /_/ Restricted / X/
If restricted, give nature of restriction: . . . ¢ ¢« ¢« o o o s « « &
s s s e e o s e s 8 s e s s s o v & o 5 o s s s s o 8 5 s s s o 8 & s
6.5 Standard seeding periods .2,5.hQuys,ayerage, ., hours

Overall project results (no stratification or partitioning)

7.1 Name of statistical test(s) and/or analysis (analyses): . Waw L,

Rerandomization

* o' @« © o e © © © ® e © & © e e © B © © © 6 5 © ® © ® & 8 © & & © @

7.2 Transformation(s) for each tests . o o o o » o 5 © 8 © 2 o o o o o

7.3 Results for each test and/or analysiss: 15%.-.24% .Rerand.., , . . .

7.3.1 Qualitativg:

No difference / More precipitation / X/ Less precipitation / /

Less hail mass / /

Other qualitative resultSs ¢ o « ¢ ¢« o 5 « o« © o o o « o o

7.3.2 Quantitatives

—— e e s 22 o D e

Seed/no-seed ratio: .lel5 ¢ l:24statistical significances . » €3% . .

Basis for assessment of results

8.1 Analytical specifications fixed before the project

. ) according to cloud top temp.,rain
8.1.1 Nature of stratification(s), if any duration, no. of rain periods
8.1.2 Sample size for each stratification (No. of seed/no-seed units) 33
8.1.3 Test(s) and/or analysis (analyses) for each stratification: WMW, Rerand.
8.1.4 Transformation(s) for each stratification and each test; published
8.1.5 Results for each stratification, test and transformation:

8.1.5.1 Qualitative:s —

8.1.5.2 OQuantitative: X
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8.2 Analytical specifications chosen after the project |
8.2.1 Nature of partitioning(s)i See 8.1.1
g,2.2 Sample slze for each partition (No. of seed/no-seed units): 33
8.2.3 Test(s) and/or analysis (analyses) for each partition: yMw, Rerand.
8.2.4 Transformation(s) for each partition and each test:
8,2.5 Results for each partition, test and transformation: published
B.2,5.1 Qualitatives - - (
8.,2.5,2 Quantitative: Yes
9. Extended area effects (i.e., outside the target area)

10.

11.

9.1 Sign of effect:s positive

9.2 Maximum distance observed: 50 - 80 ¥m

9.3 Statistical significance (size of area and probability): NA
Comments

Principal references to published results (where details of above may be found):

Nuantative Niffusion Estimates of Cloud Seeding Nuclei Released from Airporne Generators,
M. Gagin and M, Aroyvo, Journal of Weather Modification Vol 1 1935

The Reiationship between leight and Precipitation Characteristics of Summertime
éonvective Cells in South Florida/A. Gagin, D. Rosenfeld, R.E. Lopez, Journal of

the Rtms, Sce, Vol 42 No, 1 1985

RPeanlts of Seeding for Nvnamic Effects on Rain-Cell Properties in FAGE-2/A. Gagin,

n, Posenfeld, ', 'loodley, P.R. Lopez, Jornal of Climatic Applied Met. Vol 25 1986
Conceptual Fvaluation of "Static"and "dynamic" Seeding Modes on Recent Analyses of
Tsraeli IT and ¥ACE II Experiments /A. Gagin , AMS Monograph on Glaciogenic Seeding

for precipitation Enhancement 1986
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(Italy)
REPORT ON COMPLETED WEATHER MODIFICATION PROJECT
(Please mark X in box or boxes which apply)
MEMBER OF WMO: .g.IT,AL.Y,.......-.a...e..,......a....
1, Description of project
1.1 Project identification (name/location/organization) .Internatianal. .

experiment Grossversuch IV (in Switzerland) carried out by ETH

(Switzerland) with a cooperation from GNEFA (France) and UCEA (Italy)

1.2 Purpose(s) of project:
Precipitation augmentation - rainfall./ / snow /
Hail suppression X/

Lightning suppression / /

Other (please specify) . . ¢ s« s o o o & o

1.3 Major cloud type involved:

Orographic / / Cumulus / / stratiform / / Frontal / /

2. Duration of project
2.1 Project duration in years: . SIX . vt e e e e e e e e e e e e e e
2.2 Operational period within each year: from . May . [ . . . .. ..

to . JSeptember . « « » . inclusive..

3. Seeding operation

3.1 Seeding agent: Agl / X/ co, /_/ Nacl / /
Other (please specify) « « = o o 2 o « o ¢ s o ¢ o s o o« =«
3.2 Generator(s): On ground / / Airborne / /

If on ground, please give number of generators: . « o « o o o = o &
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3.3 Procedure for airborne seeding:
Altitude of seeding . ¢« ¢ + ¢+ &« 4 o o . o WM
Length of seeding track . . « ¢« « ¢ « «. . m oOr km
Seeding rate . . 4 2 o ¢ « « & o o « « « o Kg n~i
4. ‘Project design

4.1 Basic design: Target only / / Target + control / /

Cross=-over /
4.2 Distancer between areass . . o s« o o « s o o o o Km
4.3 Area definition: Fixed /X Variable / /

If variable, give basis for definition -. . . ¢ . ¢ & v . . . . &

4.4 Area subdivisions, if any (give number and nature) . . . . . .« &

Project site

5.1 Project terrain: Mountainous L__7 Hilly _/____X7 Flat _/:/-
5.2 Size of target areas: . . . + s+ o & o o o o km?

5.3 Size of control area: . . « « « « « « « o o km?

5.4 Number of precipitation gauges:

5.4.1 All types of precipitation gauges: in target area . . .+ ¢« « o
in control area . « . o .+ . -
5.4.2 Recording precipitation gauges: in target area . . ¢ ¢ & & .
in control area + o + o o o o

5.5 Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.):

radar reflectivity, aircraft cloud measurements, hailpads

Experimental unit

.9 hours,

6.1 Duration of unit in hours or days: . s e s o = s

6.2 Conditions determining whether unit is seedable or not: . 2 §W. .
radar Squiet griterium e e e e e e e e e e e e e e e

6.3 Total number of units seeded and not seeded (in case of cross—-over

design this applies to each area):

. 96 seeded and 129 not, seeded cells
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6.4 Randomization of experimental units:
Unrestricted / X/ Restricted /_/
If restricted, give nature of restriction: . . « ¢« & &+ ¢ & ¢« o « .
6.5 Standard seeding period: . . . . o 2 & o ; . hours
Overall project results (no stratification or partitioning)
7.1 Name of statistical test(s) and/or analysis (analyses): for Italian
evaluations of data of hailpads: Mann-Whitney, Kolmogorov-Smirnoy, Fisher
7.2 Tranéformation(s) for each test: . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ 4 o 4 4 ¢ & 4 W
7.3 Results for each test and/or analySiS:i . ¢ « ¢ « « o o o ¢ o o o

7.3.1 Qualitatives

No difference / X/ More precipitation / / Less precipitation / /

Less hail mass /

Other qualitative results: . .« & o o o &

7.3.2 Quantitatives

Seed/no-seed ratio: . . . . . . Statistical significance: .

Basis for assessment of results

8.1 Rnalytical specifications fixed before the project

8.1.1 Nature of stratification(s), if any

8.1.2 Sample size for each stratification (No. of seed/no-seed units)
8.1.3 Test(s) and/or analysis (analyses) for each stratification:
8.1.4 Transformation(s) for each stratification and each test:

8.1.5 = Results for each stratification, test and transformation:

8.1.5.1 Qualitative:

8.1,5.2 Quantitative:
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8.2 Analytical specifications chosen after the project
8.2.1 Nature of partitionimg(s):
8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:
8.2.5 Results for each partition, test and transformation:

8.2.5.1 Qualitative:

B.2.5.2 Quantitatives

9. Extended area effects (i.e., outside the target area)
9.1 Sign of effect:
9.2 Maximum distance observed:
9.3 Statistical significance (size of area and probability)s

10. Comments

11. Principal references to published results (where details of above may be found):r ;

B. Federer, A. Waldvogel, W. Schmid, H.H. Schiesser, F. Hampel, M. Schweingruber,
W. Stahel, I. Bader, J.F. Mezeix, N. Doras, G. D'Aubigny, G. Der Megreditchian,
D. Vento - Main results of Grossversuch IV - J. of Climate and Appl. Met. -

July 1986. ‘
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R/CLA/4, ANNEX B
(Madagascar)

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF wmo: JADAGASCAR

1. Description of project

1.1 Project identification (name/location/organization) . . . . . .

Agt@f@c?q}.rqiqul}

1.2 Purpose(s) of project:
Precipitation augmentation - rainfall _/X__/- snow /
Hail suppression / / ‘
Lightning suppression [/ /

Other (please specify) ¢ o« o o o o o o o o o o o s o s s o »

1.3 Major cloud type involved:

Orographic /~ / cCumulus /X / Stratiform / / Frontal / /

2. Duration of project
11 i
2.1 Project duration in years: A.m:;u? . y. Clnc.i J.'f. r.eq_ue.s’fegl « s e e s e
2.2 Operational period within each year: from . Octaber, . . . .. ..
April . .
O « LY. ¢ e 4+ o o o o o o inclusive. VERY OFTEN MAY TO SEPTEMBER

3. Seeding operation

3.1 Seeding agent: AgI / / co, / _/ Nacl /X /

Other (please SpeCify) « « « ¢ ¢« o o o 2 o « 2 o o o s » s =
3.2 Generator(s): On ground / / Airborne /X /

If on ground, please give number of generators: . . « « « ¢ & o & &
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ASSOCTATION

Flat /X7

(Modagascar)
3.3 Procedure for airborne seeding:
Altitude of seeding Pg?wegn.l§09 qu.3900 m
Length of seeding track . %09 e e e e e o XNXOE km
Seeding rate . . . ¢ 4 ¢ 4 o . W ;Q . « « Kg h1
4. Project design
4.1 Basic design: Target only / X/ Target + control /_ /
Cross-over /_/
4,2 Distanchbetween AYXEAS? ¢ + 4 o s o s o s s o & km
4.3 Area definition: Fixed /_/  Variable /y/
If variable, give basis for definition Bipﬁ gu%tgrg .«
4.4 Area subdivisions, if any (give number and nature) . . .
5. Project site
5.1 Project terrain: Mountainous / / Hilly /X /
5.2 Size of target area: .lQO(2§Q I
5.3 Size of control area: . . « « « o o « o o . km?
5.4 Number of precipitation gauges: 3
5.4.1 All types of precipitation gauges: in Farget area
in control area . . .
5.4.2 Recording precipitation gauges: in target area . . .
in control area . . .
5.5 Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.):
6. Experimental unit

6.1

6.2

Duration of unit in hours or days: . « « « o « &« « & « &

Conditions determining whether unit is seedable or not: .

Total number of units seeded and not seeded (in case of cross-over

design this applies to each area):
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(Madagascar)

6.4 Randomization of experimental units:

Unrestricted / / Restricted / /

If restricted, give nature of restriction: . . . . . . ¢« ¢ . ¢ ¢ . .
6.5 Standard seeding period: . . . . . o ¢ « . o . hours
Overall project results (no stratification or partitioning)
7.1 Name of statistical test(s) and/or analysis (analyses): « . o« o o o .
7.2 Transformation(s) for each test: . ¢ ¢ ¢ ¢ ¢ o ¢ o o = o ¢ o o« o & =
7.3 Results for each test and/or analysSiS: . ¢ o ¢ ¢ o o o o o o « o « &
7.3.1 Qualitégigge

No difference / More precipitation /X / Less precipitation /

Less hail mass / /

Other qualitative results: . . . . . « .

Seed/no-seed ratios . . . . . . Statistical significance:

Basis for assessment of results

8.1 Analytical specifications fixed before the project

8.1.1 Nature of stratification(s), if any

8.1.2 Sample size for each stratification (No. of seed/no-seed units)
8.1.3 Test(s) and/or analysis (analyses) for each stratification:
8.1.4 Transformation(s) for each stratification and each test:

8.1.5 Results for each stratification, test and transformation:

8.1.5.1 Qualitative:

8.1.5.2 Quantitative:
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8.2 Analytical épecifications chosen after the project
8.2.1 Nature of partitioning(s):
8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:
8.2.5 Results for each partition, test and transformation:

8.2.5.1 Qualitatives

8.2,5.2 Quantitative:

9. Extended area effects (i.e., outside the target area)
9.1 Sign of effect:
9.2 Maximum distance observed:
9.3 Statistical significance (size of area and probability):

in water are evident.

10. Comments : The project concerns regions of rice culture where deficiencies

11. Principal references to published results (where details of above may be found):
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R/CLA/4, ANNEX B
(Morocco)

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBEROFWMO:-MO.RO.CCO. e o o o o o a 8 s & © o 8 © 8 ©o a & s & ® = e
1. Description of project
1.1 Project identification (name/location/organization) . . . . . .+ . .
Al-Chait Progromme - Central High Atlgs Mountains ~ |
of the National Meteorological Service
1.2 Purpose(s) of project:
Precipitation augmentation = rainfall E snow Lﬁ
Hail suppression _/;_/-
Lightning suppression / /
Other(pleasespecifyf e s s o & s o 8 = 3 8 o s s s e 4 s a e o =
1.3 Major cloud type involved:
Orographic ﬁ Cumulus / / stratiform /_/ Frontal _/1.—7
2. Duration of project
2.1 Project duration in years: .&. e s e s s s s s e v s s s s e
2,2 Operational period within each year: from . 1.’ Noye_nb.er. . .
to .3.0 .Al?rél. « + o« o « o inclusive.
3. Seeding operation
3.1 Seeding agent: Agl _{__Z/_ COy /_____/ NacCl _/:7
Other‘(pleasespecify).......................
3.2 Generator(s): On ground / / Birborne / X/

If on ground, please give number of generators: . . . ¢« ¢ ¢« & & o
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Procedure for airborne seeding:

Altitude ‘of seeding . « o + & & &

Length of seedihg track . . .4 %

Seeding rate : Using 2 aircrafts

design

4.1

Project

Basic designs: Target only / /

Cross—over /

Distance between areas:

Area definitions:

Fixed L_X_—/-

XXor km -

0.375 xg h~1

Target + control /X /

If variable, give basis for definition

Area subdivisions, if any (give number and nature)

.Nozth and South control zones.,

site
Project terrain:

16,400

Size of target area: .

Size of control area(s).7DQQ.+.3500 « o s o km2

Number of precipitation gauges:

All types of precipitation gauges:

Recording precipitation gauges:

Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.):

Mountainous /X /

in
in
in

in

Variable / /

200 km. to the gentre

Hilly /7

target area
control area

target area

HE

2000 cm

LLYAN,
HELL

MAN,

2 (J,

RI

control area « « + o o o o @

Radar reflectivity - Cloud physics measurements by qircrafts

Experimental unit

6.1

6.2

Duration of unit in hours or days:

? 1 to 3 days,

Conditions determining whether unit is seedable or not:

Total number of units seeded and not seeded (in case of cross-over

design this applies to each area):

CHARD)
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Randomization of experimental units:

Unrestricted /_/ Restricted /_/

If restricted, give nature of restriction:

2
Standard seeding periods . . . . . « « o « « » hours ?

Overall project results (no stratification or partitioning)

7.1

7.3.1

Name of statistical test(s) and/or analysis (analyses):

§‘cyd_y 'hqs _hot b.ee.n .cqmglg’c?d.

® = s e @& & e & e 8 e & * e = °© & = a

Transformation(s) for each test: . .

Results for each test and/or analysis: . .

Qualitative:

No difference / More precipitation / / Less precipitation /

Less hail mass /

Other qualitative resultsS:s . ¢« v 4 o« o ¢ & o o o o s a « o o« s o o &

Seed/no-seed ratio: . . . . . . Statistical significance:

Basis for assessment of results

8.1.5
8.1.5.1

8.1.5.2

Analytical specifications fixed before the project
Nature of stratification(s), if any

Sample size for each stratification (No. of seed/no-seed units)

Test(s) and/or analysis (analyses) for each stratification:

Transformation(s) for each stratification and each test:

Results for each stratification, test and transformation:

Qualitatives

Quantitative:
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8.2 Analytical specifications chosen after the project
8.2.1 Nature of partitioning(s):
8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:
8.2.5 Results for each partition, test and transformation:

8.2.5.1 Qualitatives

8.2.5.2 Quantitatives:

9. Extended area effects (i.e., outside the target area)
9,1 Sign of effect:
9.2 Maximum distance observed:
9;3 - Statistical significance (size of area and probability):

10. Comments

11. Principal references to published results (where details of above may be found) s
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R/CLA/4, ANNEX B
(Switzerland)

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF wMo: . SWLIZERLAND = = -

1. Description of project

l.1 Project identification (name/location/organization)

Grossversuch IV, Central Sw1tzerlqnd Atmospherlc Phy51cs ETH,

8093 Zurlch GNEFA 63170 Aublere, Frqnce, UCEA 00186 Rome, Itqu

1.2 Purpose(s) of project:

Precipitation augmentation - rainfall / / snow / /
Hail suppression /X /
Lightning suppression / /

Other (please specify) . . . ¢ ¢ ¢ ¢ o o« &« &

1.3 Major cloud type involved:

Orographic / / Cumulus /X / Stratiform / / Frontal / /

2. Duration of project
2.1 Project duration in years: é (1?77'}9§%). e e s s s s e s e e e
2,2 Operational period within each year: from . 15.Mpy. . . . . .. ..

September 1985

£tO & Tl e e ¢ e e« e s s e o inclusive.

3. Seeding operation

3.1 Seeding agent: AgI /)(/ Co, / / Nacl / [/
Other (please specify) « « « &« « . .+ &
3.2 Generator(s): On ground / / Airborne / /

If on ground, please give number of generators:
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3.3 Procedure for airborne seeding: Rockets/Oblako + PGIM

(o] (o]
Altitude of seeding :-q ? . :%p.c. e« o« m

Length of seeding track 400, . . . . . . mXOEXX¥XX
Varigble 120 kg pyrotech: mixs -1

Seeding rate .

Project design

4.1 Basic design: Target only /X, Target + control / _/
Cross-over / _/

4.2 Distance between areas: . . « « « o« » s =« « « » km

4.3  Area definition: Fixed /K/  Variable / /

If variable, give basis for definition . . . « . « + .

4.4 Area subdivisions, if any (give number and nature) . .

Project site

5.1 Project terrain: Mountainous / / Hilly 12257 Flat / /
5.2 Size of target area: .1209 e e e e e e o o km?

5.3 Size of control area: 4290. “ e e e e e e . km?

5.4 Number of precipitation gauges:

5.4.1 All types of precipitation gauges: in target area . .
in control area . .
5.4,2 Recording precipitation gauges: in target area . .
in control area . .

5.5 Other verification quantities (e.g., radar reflectivity,
cloud measurements, hailpads, etc.):
10 cm quantitative radar, 330 hailpads

Experimental unit

Noon = 09 p.m.

6.1 Duration of unit in hours or days: . . .

6.2 Conditions determining whether unit is seedable or not:
Randomization + Seeding criterion

6.3 Total number of units seeded and not seeded (in case of

design this applies to each area):

Seeded:, 37 _days, 113 cells - Not seeded: 46 days,

cross—over

140 cells
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6.4 Randomization of experimental units:

Unrestricted /X / Restricted / /

If restricted, give nature of restriction: . . . ¢ ¢« &+ ¢ ¢ ¢ o o o &
6.5 Standard seeding period: Seeding criterion « YOOWERX
Overall project results (no stratification or partitioning)
7.1 Name of statistical test(s) and/or analysis (analysesS): « « « « o« o »

Radar: Randomization test / Hailpads: +- test
7.2 Transformation(s) for each test: .;n.(hd%l.k}qgtlg ?“?F?X). « .

7.3 Results for each test and/or analysis: .

7.3.1 Qualitative:

No difference /X / More precipitation / / Less precipitation / /

Less hail mass /

Other qualitative results: . « « « ¢« « &

7.3.2 Quantitative: Seed/no-seed ratio: Radar 2.53 / Hailpads: 0,77

Statistical significance: Radar: P = 0,16 / Hailpads: P = 0,56

Basis for assessment of results

8.1 Analytical specifications fixed before the project : Please see below
8.1.1 Nature of stratification(s), if any

8.1.2 Sample size for each stratification (No. of seed/no-seed units)

8.1.3 Test(s) and/or analysis (analyses) for each stratification:

8.1.4 Transformation(s) for each stratification and each test:

8.1.5 Results for each stratification, test and transformation:

Response to 8.1 : See: Federer, B, et al., 1986:
8.1.5.1 OQualitative: Main results of Grossversuch IV, J. Climate
Appl. Meteor., in print, Table 22: Summary of
Statistical tests on seeding effects in

8.1.5.2 Quantitative: Grossversuch IV, Kind of analysis: CONFIRMATORY
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8.2 Analytical specifications chosen after the project: See below Point 11
8.2.1 Nature of partitioning(s):
8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:

10.

11.

8.2.5 Results for each partition, test and transformation:

8.2,5.1 Qualitatives
8.2.5.2 Quantitatives

Extended area effects (i.e., outside the target area)

9.1 Sign of effect: See: Schiesser, H.H., 1985: Grossversuch IV:
"Extended ares" effects on rainfall, J. Climate Appl. Meteor., 24,
236252 :

9.2 Maximum distance observeds:

9.3 Statistical significance (size of area and probability):

Comments ¢ More research will be done using the single rocket as the

statistical unit !

Principal references to published results (where details of above may be found):

See points 8 and 9,

Response to Point 8.2

See: The same paper as mentioned above - kind of analysis: Expl?ratory;
in addition an evaluation with one rocket as statistical unit.

See: Waldvogel, A. and H.H. Schiesser, 1985: Time evolution ?f s?e§ed
hail cells in Grossversuch IV. Preprints, Fourth WMO Scientific
Conference on Weather Modification, Honolulu, 541-546.
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WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX B
(USA)

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: QQ§A © o o s & s 5 6 e & s s 8 s 8 e =

1. Description of project

1.1 Project identification (name/location/organization) . §1§r;0_

Co-operative Pilot Project, Central Sierra Nevada, California

. . . a & o =

U.S. Bureau of Reclamation

1.2 Purpose(s) of project:
Precipitation augmentation - rainfall / / snow X /
Hail suppression / /

Lightning suppression [/ /

Other (please specify) .+ . v ¢ v ¢ ¢ ¢ & o & 4 ¢ o o o e o o s o @

1.3 Major cloud type involved: . .
Frontal induced stratiform

Orographic /X / Cumulus /X/ sStratiform / X/ Frontal /X/

2. Duration of project
. . 10
2.1 Project Quration in years: . . ¢ o ¢ 2 ¢ o o« o s o s o e 2 o o o o
2.2 Operational period within each year: from .L.Jgn. . . . . ... ..
to ?Q qucb e« + o o &« + o » inclusive,.
3. Seeding operation
3.1 Seeding agent: AgI /X / co, /K / Nacl / /

‘Other (please specify) .orwWay, randomization
3.2 Generator(s): On ground / / Airborne /X /

If on ground, please give number of generators: . . . « « « « &« &+ .
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3.3 Procedure for airborne seeding:
N
Altitude of seeding . . qogo. e 2 s s e s MW
Length of seeding track 37. e s e s s o« =STESE km
Seeding rate %69 * ses s e s s s s e s 4 o« Kg -1 COZ
:5'Kg h™1 ‘AgI
4, Project design
4.1 Basic designs Target only /Xx/ Target + control / /
Cross-over / [/
4.2 Distance between areas: . . . « . « o « « » o » km
4.3 Area definition: Fixed / X/ Variable /X /
If variable, give basis for definition .YOTidble for cumulus |
4.4 Area subdivisions, if any (give number and nature) .+ « + « o « & o .
5. Project site
5.1 Project terrain: Mountainous ZEL/ Hilly / / Flat / /
5.2 Size of target area: .qpq s e s e o o . km?
5.3 Size of control area: . . « « « v o o « . . km?
5.4 Number of precipitation gauges: 13
5.4.1 All types of precipitation gauges: in target area . ;3. e s e s s o
in control arxea . « « « o o o o .
5.4.2 Recording precipitation gauges: in target area . l3. « v s e e
in control area . .+ « + . ¢ . . .
5.5 Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.):
Cloud physics aircraft, 5cm_and lem radar, radiometer, ground 2D-C
and photomlcrogrqphs. Chemical tracer studies
6. Experimental unit
6.1 Duration of unit in hours or days: A 1
6.2 Conditions determining whether unit is seedable or not:quUld WQter
above threshold (.lmm radiometer . ) and crystals can target to the
Fiked "tdrget ared based or fedl-time mddel’ output, ~ " " " *°
6.3 Total number of units seeded and not seeded (in case of cross-over

design this applies to each area):

1984 all seeded 1985 -~ 3 seed 4 no-~seed

® e o ® 8 & e ¢ © e & 5 0o e 2 ®B e 6 ® ©o e o = e e
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Randomization of experimental units:

Unrestricted / / Restricted /¥ /

If resf{ricted, give nature of ge trictioné_ .wbe? Pqu’.s%t? 9%TQCt°r
communicates 16 seeder just before seeding using envelope method

2

Standard seeding period: . . .“. . . « . . . . hours

Overall project results (no stratification or partitioning) None to date

7.1 Name of statistical test(s) and/or analysis (analyses): .O?°9r99h¥9.
MRPP for convective clouds
7.2 Transformation(s) for each test: . ¢« ¢« ¢« ¢ o ¢ & o = 2 s « o« o « o =
7.3 Results for each test and/or analysis: Npt Ye? PeffP{m?d. « s e e
7.3.1 Qualitative: Orographic stratiform
No difference / / More precipitation X/_ Less precipitation /
Less hail mass /
Other qualitative yesults:.. MO?e.lge.qyxstG%s.ln P%Pme.wbe? }1qqld
water present, Increases .l- “2mm/hr snowfall rate’at surface
vsing.ope,gircraft, . . . . . . .. ... ... .o
7.3.2 Quantitative: Convective = Aircraft data only.
Seed/no-seed ratios_. . . . . . Statistical significance: .N[A. « ..
2DC’ TWC +100% at 20 min. 2DP TWC +252°at 20 min.
Basis for assessment of results A&B clouds only
8.1 Analytical specifications fixed before the project YES
A well defined conceptual model. L .
8.1.1 Nature of stratification(s), if any Degree at liquid water and ice
crystal concentration A<D clouds
8.1.2 Sample size for each stratification (No. of seed/no-seed units) OROGRAPHIC
Convective clouds 44 seed . 5 seeded
) ) Not all ramdomized
31l no seed ) , 4 non-seeded
8.1.3 Test(s) and/or analysis (analyses) for each stratification:
X . . . 6 seeded
Proposed: graphical, summary statistics, confidence .
. . (hot randomi-
intervals, linear models.
8.1.4 Transformation(s) for each stratification and each test: Zed)
T ——— e
8.1.5 Results for each stratification, test and transformation:
To be completed at end of project,
8.1.5.1 Qualitative: Sjignificant microphysical effects on cloud physics
agircraft on 2D-C and 2D-P for both convective and stratiform clouds.
8.1.5.2 OQuantitatives
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- 8.2 Analytical specifications chosen after the project
8.2.1 Nature of partitioning(s): Pre-seeded cloud physics measurement of
liquid water and ice crystal concentration along seed line.
8.2,2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:
8.2.5 Results for each partition, test and transformation:

8.2.,5.1 Qualitative:

8.2.5.2 Quantitative:

9, Extended area effects (i.e., outside the target area)
9.1 Sign of effect: Not available at this time although observations
being made.
9,2 Maximum distance observed: 30 km downwind
9.3 Statistical significance (size of area and probability):

10.  Comments: Running basically a physical studies experiment or link in the
chain with statistical studies of secondcry importance due to small sample
size and limited randomization,

11. Principal references to published results (where details of above may be found):

Rodi, AR. and J.A. Flueck, 1986: A study of aggregate seeding effects in
winter convective clouds in the high sierra., Preprints, 10th conference on
Weather Modification, May 27-30, Washington, D.C., 39-44.

Reynolds, D.W, and A.S. Dennis, 1986: Reference given in Part A,

Bureav of Reclamation, 1985: Design of a Randomized Exploratory Fixed Target
Experiment on Widespread Orographic Clouds. U.S. Dept. of Interior, Denver
Federal Center, Denver, 10, 52 pp.

Bureau of Reclamation, 1983: The design of SCPP-l, o randomized precipitation
adugmentation experiment on winter cellulor convection in the central Sierra
Nevada, (Second Revision). Div. Atmoc. Resources Research, D~1200,

P.0, Box 25007, Denver, CO, 61 pp.
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REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting NO weather modification projects in 1984

BRUNEI

BURMA
COLOMBIA
COSTA RICA
CZCHOSLOVAKIA
ECUADOR

EGYPT

FIJI

FINLAND
FRENCH POLYNESIA
GHANA

GERMAN DEMOCRATIC REPUBLIC
GUINEA-BISSAU
HAITI

HONG KONG
ICELAND
IRELAND

JAPAN

KENYA

LESOTHO
MALAWI

MALTA
NETHERLANDS
NEW CALEDONIA
PAKISTAN

PERU

POLAND
PORTUGAL
QATAR

ROMANTA

SAUDI ARABIA
SENEGAL
SINGAPORE
SUDAN

SWEDEN
SWITZERLAND
SYRIA
TANZANTIA
TRINIDAD AND TOBAGO
TURKEY

UNITED KINGDOM
URUGUAY
VANUATU
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APPENDIX B

REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting NO weather modification projects in 1985

BRUNEI

BURMA
COLOMBIA
COSTA RICA
CZCHOSLOVAKIA
ECUADOR

EGYPT

FIJI

FINLAND
FRENCH POLYNESIA
GHANA

GERMAN DEMOCRATIC REPUBLIC
GUINEA-BISSAU
HAITI

HONG KONG
ICELAND
IRELAND
JAPAN

KENYA
LESOTHO
MALAWI

MALTA
NETHERLANDS
NEW CALEDONIA
PAKISTAN
PERU

POLAND
PORTUGAL
QATAR
ROMANTIA

SAUDI ARABIA
SENEGAL
SINGAPORE
SPAIN

SUDAN

SWEDEN
SWITZERLAND
SYRIA
TANZANIA
TRINIDAD AND TOBAGO
TURKEY
UNITED KINGDOM
URUGUAY
VANUATU
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WORLD METEOROLOGICAL ORGANIZATION

WEATHER MODIFICATION PROGRAMME

QUESTIONNAIRE
to gather data for the

REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES
MEMBER OF WMO ... .ivtiiiniiioinneenneeeennsensnsonnsas .

Reporting activities in the years 1984 / / 1985 / /
No weather modification activities / /

Member has statutes concerning weather modification / /

Member has no statutes concderning weather modification / /

1. TYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:

a. Precipitation Enhancement [::7
Activity is response to emergency (e.g. droughts) [::7
Activity is for routine water supply augmentation .... L::7
b. Precipitation Redistribution ..... L::?
¢. Hail Suppression ........ceeceeeee 1::7
d. Fog Dispersal .......civivveenn e L::7
e. Other (please SPECIfY) ittt trrrrtottinnanssseetosssttnsasannenanes
( Research ...... 1::7 )
2. This is primarily a é Development ... 1::7 ; activity
i Operational ... L::7 ;
3. APPROXIMATE SIZE OF THE PROJECT TARGET AREA : .....cciveneecnsnns ke

AND OF THE CONTROL AREA (if used) : vvvverrevnnennnenns km?
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4.

NAME AND/OR REFERENCE OF PROJECT 2 .eseccccscosscssassossasascscsassos

® 0 © 5 909008 ETE00EsLE0LEE000L008 09060 a0000®eee00800NsBEEC0sSEEs0S00CE0SO0SSE

LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT :

(a) YEAR PROJECT COMMENCED 2cceeeaccocccccsnascesnssasassonsssansnssssas

(b) IS IT EXPECTED TO CONTINUE DURING THE COMING YEAR ?

YES /7 NO /7 NOT KNOWN / /

NATURE OF ORGANIZATION SPONSORING PROJECT (please place x in
appropriate box) :

ACTIVITY OF ORGANIZATION GOVERNMENT PRIVATE

Agriculture

Energy

Forestry

Hydrology

Research Foundation

Transportation

Weather Service

Other (please specify)

8.
THEIR DISPERSAL RATES, TECHNIQUES EMPLOYED, ETC. (see instructions)

DESCRIPTION OF WEATHER MODIFICATION APPARATUS, MODIFICATION AGENT AND

a. Seeding delivery system :

|

Ground / / How many generators ? / 7/
Aircraft / / How many aircrafts ? /
Rockets / / Artillery shells /

Other (please SpPeCify) cveeesceccscossssssecsccsseasosassocassansse




b. Type of Generator
Acetone burner
Explosive

Solid dispersal
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Pyrotechnic flare

~
N
N

~\,
N

Liquid Spray /7

]

~
~

Other .ieiieecesncacccncscacanscs

|

c. Location of release of seeding material :

Ground

~
~

In=cloud

~
~

Cloud base / / Cloud top / /

If release is in-cloud, at what temperature or
other criterion ? ....ceesecescscccccccssoncnas

Seeding Rate
Material

of Consumption Total Consumption
(give units) during this year (kg)

- Agl cscacssss

PbI,

Dry Ice ceessssae

‘NaCl seesessss

s eeossesesscsesensna D A N N R N R N N L R R R N A Y

e v eseesascaasens s e s e s s sanesssserseceDseecane e
eae s s sesesrcsssseesccen R A A N R R I I BTN I IO N
es s s s e enrsesesenssaen se e s ecases NI I eI SIOCIRTEEBERE BSOS S

CHARACTERISTICS OF CLOUDS TREATED :

a. Convective
(cumulus) .L__

Layer JE.
(stratiform)___/

Synoptic scale
OrographiC.é_;/ disturbances

Bands organized
on mesoscale

/7

b. Predominant cloud base temperatuXe (°C) 2 .veveeeccacsscocnnsesones

¢. Criteria used to select days or clouds for treatment :

®© 5 0 6 9 % 55 880800088350 00EsEeeEETEtP0 S IRNSOEOESEEsGEEEOS

S e e s es s 0 cacs e R tEEBS UGS 000ECsTAEBRORRRESEEOOOEOED TSR SESESSNS
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10. a. DURING THE CURRENT REPORTING YEAR, WHAT MONTHS DID SEEDING OR OTHER
WEATHER MODIFICATION ACTIVITY TAKE PLACE ? tceeseesscescscsccasacss

® © € 0056 E 8080000000 E0000PITEC00EESE0aSO0006E0EE08820800200808s0EAG0CeSEO0GCGS

b. ON HOW MANY DAYS DID THIS ACTIVITY TAKE PLACE ? .cccecccccccccasesns N

|
|

~
~
~
~

11. a. WAS A PLANNING DOCUMENT PREPARED? YES NO

b, IF S0, IS IT AVAILABLE TO WMO? YES NO

111
131

NO

~
~

12. a. HAS AN ANALYSIS BEEN MADE OF THE YES
EXPECTED (OR ACTUAL) COSTS AND
BENEFITS?

~N
~N

|
|

NO

~
~
~
~N|

b. IF SO, IS IT AVAILABLE TO WMO? YES

|
|

~
~
~
~

13. PROVISIONS FOR EVALUATION? YES NO

~
~
~
~

a. Randomized experiment YES NO

|
|

~
~
~
~N|

b. Comparison with historical YES
records ’

NO

|
|

o 1 o 1=

d. Is a document on the evaluation
available or planned? YES

~
~
~
~

NO

NO

~
~
~
~

e. If so, is it available to wMO? YES

l4. ORGANIZATION IN CHARGE OF PROJECT :
(a) Name of key technical person : ...ceeeeeccciacesesasescsonncsncsnsns
(D) Organization 3 cceeeecesssossccsosscsceacsnscnrsecnacncscasanansone

(C) PosStal AAAYESS 2 eesescssvescssancasnscacssoncsossscscsosssssssccsans

15. OPTIONAL REMARKS :

® 08 0 P06 66s 0060000000 0000000608008060000800000000080800008e8000000esTeITNIGTERSSTEOIROOTLS
@ 8 ® @60 6000 E0 0L 000060000805806008080088080009008s0808080E00Cs0EE0NCECEIENRAEIERIROTOEOSEOOSN
© 8 0006800 0EEDEE0 00 LET M90S 00000060 0SE0C0eseeRsAssGECAEDRRIRAEBNEOIESIBOOBOES
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16. REPORTING AGENCY
{(a) Name of reporting AgENCY & seeeeeseesscennssscncccacocccnnnnanseccss

(b) Official title of responsible OFffiCe 2 .eceeeececncosccncsscscannces

(C) POStAl AAAYESS 2 cecsccossansscenoscscsoesnssonasssssenssoossscsseans

Signed 2 ciiececcccncocnvesnrscssecsasonsnsanenenn

DAEE 2 tesveccsctoccnaccascssanscnnsssassnsascsannens

Please complete and return this questionnaire as soon as possible, and
in any case not later than 1 July 19286 to :

The Secretary-General

World Meteorological Organization
Case Postale No. 5
CH-1211-GENEVA-20

Switzerland
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NOTES FOR COMPLETING REPORT ON WEATHER MODIFICATION ACTIVITIES

Weather modification activities which should be included in the .
Register

The seeding or dispersing into clouds or fog of any substance with the
object of altering drop—size distribution, producing ice crystals or the
coagulation of droplets, altering the developing of hail or lightning, or
influencing in any way the natural development cycle of clouds or their
environment.

Any other activity performed with the intention of producing
artificial changes in the composition, behaviour or dynamics of the atmosphere,

For example :

(a) The use of fires or heat sources to influence convective
circulation or to evaporate fog;

(b) The modification of the solar radiation exchange of the earth or
clouds, through the release of gases, dusts, liquids or aerosols
into the atmosphere;

(c) The modification of the characteristics of land or water
surfaces by dusting or treating with powders, liquid sprays,
dyes, or other materials;

(d) The releasing of electrically charged or radioactive particles,
or jions, into the atmosphere;

(e) The application of shock waves, sonic energy sources, or other
explosive or acoustic sources to the atmosphere;

(£) The use of aircraft and helicopters to produce downwash for fog
dispersal as well as the use of jet engines and other sources of

artificial wind generation;

(g) The use of lasers or other sources of electromagnetic radiation;

Weather modification activities which need not be included in the
Register

Activities of a purely local nature, such as the use of lightning
deflection or static discharge devices in aircraft, boats, or buildings, or
the use of small heat sources, fans, fogging devices, aircraft downwash, or !
sprays to prevent the occurrence of frost in tracts or fields planted with ;
crops susceptible to frost or freeze damage. |

One completed copy of this form is requested for each weather
modification activity (hereafter referred to as the project).
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ADDITIONAL EXPLANATION
of questions for the
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

I1ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

Mark (X) box that corresponds to purpose of activity. By project
is meant a related series of weather modification activities
having a common objective.

Mark (X) box corresponding to goal of the activity:

- research -- investigating scientific questions;
- development -- field work to optimize procedures;
- operational -- field work intended directly for economic

benefits.

The Target Area is the area over which an effect is sought. The
Control Area (or Areas) are areas that are chosen so as to be
unaffected by the seeding material and used to evaluate results
within the Target Area.

Enter the name and/or reference of projects used by operator. If
the project was reported in the previous Register, please quote

the WMO Register Number which appears in Column 1.

Indicate the location of the weather modification project by
geographical co-ordinates and name of the region.

(a) Enter the year in which the first activities under the
present project took place;

(b) Indicate whether the project is expected to continue by
marking (X) the appropriate box.

Indicate the principal interests of the organization that funds
the project by marking (X) the appropriate box (use multiple marks
if appropriate).

The term "weather modification apparatus" here means any apparatus
used with the intention of producing artificial changes in the
composition, behaviour or dynamics of the atmosphere. For
example: AgI smoke generators, propane devices, flares, rockets,
artillery projectiles, jet engines, etc.

(a) Seeding delivery system. Indicate, by marking (X) the
appropriate box, the nature of the delivery system, ground
based, airborne, etc.;



--88 -

APPENDIX C, ANNEX A, p. 8

ITEM

I1ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

9

10

11

12

13

14

15

16

(b) Indicate the way the seeding material is prepared for
dispersal (e.g. by burning an acetone solution of silver
jodide complex). Solid dispersal refers to the released
pellets (e.g. dry ice), powder (e.g. NaCl), etc.

(c) Indicate the location at which seeding material is dispersed
by marking (X) appropriate box.

(d) Indicate what seeding material is used and the rate of
dissemination (mass per unit of time, mass per cloud,
etc.). Indicate total amount of material dispensed during
the reporting period in kilograms.

(a) Indicate, by marking (X) box, the general characteristics of
the clouds that are selected for treatment;

(b) Indicate the predominate or general range of cloud base
temperatures;

(c) What are the characteristics that distinguish days or clouds
that are treated from those that are not treated?

During what months did the project operate in the field and how
many days did operations take place ? Any other information
related to the scope of the activity would be helpful.

A planning document might contain information on the objectives,
expectations and means to achieve these.

This question relates to the economic benefits expected or
achieved.

This question relates to the evaluation of the effectiveness of
the project. More information on the means used to judge the
merit of the project are welcomed and can be described under item
15 or on a separate page. '

Please supply the name and address of the agency to which any
request for further information should be directed.

This item is to permit the reporting person to include any
information not covered by items 1 through 13, which is considered
significant or of interest such as references to published reports
describing results of the weather modification operation or
experiment. BAny information not previously reported, definite
plans for a new project, information that is sought, etc. may be
outlined under item 15.

Please supply the name and address of the agency that is
transmitting this information to WMO.
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REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO:z ¢ 4 o 4 o ¢ o o o 5 o o 6 o o o « o s &

1. Description of project

1.1

Project identification (name/location/organization) . « ¢« ¢ « ¢« ¢ + .

1.2 Purpose(s) of project:
Precipitation augmentation . - rainfall Z::? snowi;::7
Hail suppression Z::7
Lightning suppression ' /7
Other (please specify) . « ¢« o« o « ¢« & & "o e s s e s s s s s e
1.3 Major cloud type involved:
Orographic /~ / Cumulus /_/ Stratiform / / Frontal / /
2. Duration of project
2.1 Project duration in years: . . . ¢ .« . . s e e e e e o o s o s = e
2.2 Operational period within each year: from . . . . & ¢ o o o o « « &
tO &« o . 4+ 4 s e« ¢ o s « o inclusive.
3. Seeding operation
3.1 Seeding agent: AgI Z::7 COy 1:37 NaCl é::7
Other (please specify) . . . . . + + . . . s e s e s e e o o »
3.2 Generator(s): on ground / / Airborne 12:37

If on ground,

please give number of generators:
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3.3 Procedure for airborne seeding:
Altitude of seeding .« ¢« v ¢ =« o = &« o = « M
Length of seeding track . . « « « + = = . m Or km
Seeding rate . . . . . . ¢ . . . ... . . Kg n~1
Project design
4.1 Basic design: Taiget only 12:37 Target + control 12:37
Cross—over Z::?.
4.2 Distance betweeﬁ AYeaS2Z 4+ o e o o o s s s s o « km
4.3 Area definition: Fixed / / Variable /7
If variable, give basis for definition . . . . . . . . .
4.4 Area subdivisions, if any (give number and nature) . . .
Project site
5.1 Project terrain: Mountainous /_ / Hilly /~/ Flat /7
5.2 Size of target area: .+ » o o« + o o o o - o km?
5.3 Size of control area: . « « « « 2 + « o . . km?
5.4 Number of precipitation gauges:
5.4.1 All types of precipitation gauges: in target area . . .
in control area . . .
5.4.2 Recording precipitation gauges: in target area . . .
in control area . . .
5.5 Other verification quantities (e.g., radar reflectivity, aircraft

cloud measurements, hailpads, etc.):

Experimental unit

6.1

6.2

Duration of unit in hours or days: . . « o « o « s o » &

Conditions determining whether unit is seedable or not: .

Total number of units seeded and not seeded (in case of cross—-over

design this applies to each area):




6.5
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Randomization of experimental units:
Unrestricted / / Restricted / /

If restricted, give nature of restriction: . . . ¢« &« ¢« « .« o .

Standard seeding period:s . . . . « + » « . « . hours

Overall project results (no stratification or partitioning)

7.1

7.2

7.3

Name of statistical test(s) and/or analysis (analyses): « « ¢« o o o« «

Transformation(s) for each tests . ¢« ¢« ¢ o o e o s o o =«

Results for each test and/or analysSisSt . ¢ o = o s o-¢ o o s s s o =

Qualitative:

e e e e e e e i

No difference / More precipitation / / Less precipitation /

Less hail mass /

Other qualitative resSultS:s . ¢ ¢ ¢ ¢ o « o o « o = o = s o « s o o«

Seed/no-seed ratio: . . . . . . Statistical significance: . . « . .

Basis - for assessment of results

8.1.4

Analytical specifications fixed before the project
Nature of stratification(s), if any

Sample size for each stratification (No. of seed/no-seed units)

Test(s) and/or analysis (analyses) for each stratification:

Transformation(s) for each stratification and each test:

Results for each stratification, test and transformation:

Qualitative:

Quantitatives
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10.

11.

8.2 Analytical specifications chosen after the project

8.2.1 Nature of partitioning(s):

8.2.2 Sample size for each partition (No. of seed/no-seed units):
8.2.3 Test(s) and/or analysis (analyses) for each partition:
8.2.4 Transformation(s) for each partition and each test:

8.2.5 Results for each.partition, test and transformation:

8.2,5.1 Qualitative:
8.2.5.2 Quantitative:

Extended area effects (i.e., outside the target area)

9.1 Sign of effect:

9.2 Maximum distance observed:

9.3 Statistical significance (size of area and probability):
Comments

Principal references to published results (where details of above may be found):




ORG
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ANISATION METEOROLOGIQUE MONDIALTE

PROGRAMME DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTIONNAIRE A REMPLIR
afin de fournir des données pour

L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

COCHER LA CASE CORRESPONDANTE

MEMBRE DE L'OMM ....0iuveeoocenresoscasossanssssnens
Renseignements sur les activités déployées en 1984 / / 1985 /  /
Le Membre n'a pas déployé d'activite
de modification artificielle du temps / /
Le Membre a une réglementation concernant
la modification artificielle du temps / /
Le Membre n'a pas de réglementation concernant
la modification artificielle du temps / /

1.

TYPE (OBJECTIF) D'ACTIVITE. OU DE PROJET DE MODIFICATION ARTIFICIELLE DU

TEMPS :

a)

b)
c)
a).

e)

11

Augmentation des précipitations / 7

Activité déployée 3 la suite d'une situation

d'exception (par exemple, sé&cheresse) /7
Activité déployée en prévision d'une augmentation
réguliére de l'approvisionnement en eau /7
Redistribution des précipitations 7
Suppression de la gréle /7
Dispersion du brouillard /S 7
Divers (veuilleZ PYrBCIiSEr) .t.iuveieuvssesesnsosrcccsssoeansaansnnananas
( de recherche /S 7
s'agit principalement d'une activité ( de développement /7

( d'exploitation / /
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3.

SUPERFICIE APPROXIMATIVE DE LA ZONE CIBLE DU PROJET ceereaeea. km?

DE LA ZONE TEMOIN (le cas &ch&ant) : .......... km2

TITRE ET/OU NUMERC DE REFERENCE DU PROJET :

REPERAGE DE LA ZONE DANS LAQUELLE LE PROJET EST EXECUTE :

a) ANNEE DURANT LAQUELLE LE PROJET A ETE ENTREPRIS : ceeersencaasesen

b) EST-IL PREVU DE POURSUIVRE LE PROJET AU COURS DE L'ANNEE PRO-
CHAINE ? -

oul / 7 NON / / INDETERMINE / /

CARACTERE DE L'ORGANISME QUI PATRONNE LE PROJET (veuillez cocher la
case appropriée) :

ACTIVITE DE L'ORGANISME

ORGANISME ORGANISME
GOUVERNEMENTAL PRIVE

Agriculture

Energie

Sylviculture

Hydrologie

Fondation de recherche

Transports

Service météorologique

Divers (veuillez pré&ciser)
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(FRENCH)

8. DESCRIPTION DES APPAREILS UTILISES POUR LA MODIFICATION DU TEMPS, DES
AGENTS DE MODIFICATION ET DE LEUR VITESSE DE DISPERSION, DES METHODES
EMPLOYEES, ETC. (voir les instructions)

a) Systéme de dispersion de la substance d'ensemencement :

au sol /7 Nombre de générateurs /7
Aéronef -7 Nombre d'appareils /7
Fusées /7 Projectiles d'artillerie /7
Divers (veuillez préciser) ..... Ceesetcessansensescsasenasonnanas .

b) Type de générateur :

Briileur 3 acétone / 7 Fusée pyrotechnique / /
Explosif / 7/ Vaporisation de liguide / /
Dispersion de solide [/ / DiVEerS ceescosncsscnccsscsccsccoces

c) Lieu de dispersion de la substance d'ensemencement :
Au sol / / A la base du nuage [/ / Au sommet du nuage / /

Dans le nuage / /

8i la dispersion est effectuée dans le nuage, 3 quelle température ou

en fonction de quel autre Critére ? ....cececccvcences cetaasaneesas e
Substance Vitesse de consommation Consommation totale
d'ensemencement (indiquer les unités) durant 1l'année (kg)
Agl cesssssecescsr s acrsrnsann teesetrenaraeesas ceessens cee
PbI2 © heassasaess tecsenaessescns . casseesassensensas cesevans .
Neige carbonigue  ......cicieeecsecsanrassencs  seens seer e cesssseseeaanenn

NaCl e, . e,

---------------------------------------------------------------

s e e e s e s e e s s s ever e ses .
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(FRENCH)
9. CARACTERISTIQUES DES NUAGES ENSEMENCES :
a) Convectifs / / Orographiques / / Perturbations / 7/
(cumulus) d'échelle
synoptique
Couche / / Bandes organisées ’ / /
(stratiforme) d moyenne échelle

b) Température prédominante 3 la base des nuages (°C) 2 iieeinnnnenns

c) Critéres de sélection des jours d'ensemencement ou des nuages
ensemenceés ; )

@ 506 8 598200660560 00ESes008 800S0 ESNOD0E0S086E00CS008220006000068TeNsCsEEO
80D 8 2206008460888 0000800800200s000008006e00eessNaEseIOsNEsIOCEBosssssedsanssc

® 5 0 0% 20 0680080008800 0E0ES0CS000000060005856000000000e0ecssBssOCREREESSsSS

10. a. QUELS SONT LES MOIS DE L'ANNEE CONSIDEREE PENDANT LESQUELS ONT EU
LIEU DES OPERATIONS D'ENSEMENCEMENT OU D'AUTRES ACTIVITES DE MODI-
FICATION ARTIFICIELLE DU TEMPS ?

® 5 6 06 5% 5880098000000 0E0060000600600P00ssRRNsesIERIERISELOEEBRSERRORDOSOEDS

b, NOMBRE DE JOURS DE L'ANNEE DURANT LESQUELS ONT EU LIEU CES ACTI-

VITES ?  suueueecossocssonassnsnenannannnasosasssonsnassassannnosss

11. a. UN DOCUMENT DE PLANIFICATION A-T-IL
" ETE ELABORE ? : our [/ / NON / 7
b. LE CAS ECHEANT, EST-IL POSSIBLE DE
LE METTRE A LA DISPOSITION DE L'OMM ? ouvr / 7/ NON [/ 7
12. a. LES COUTS ET LES AVANTAGES ESCOMPTES
(OU REELS) ONT-ILS ETE ANALYSES ? ovi / /7 NON [/ 7
b. LE CAS ECHEANT, EST-IL POSSIBLE DE
METTRE CETTE ANALYSE A LA DISPOSITION
DE L'OMM ? ovlt [/ 7 NOoN /7
13. DES DISPOSITIONS ONT-ELLES ETE PRISES EN
VUE D'UNE EVALUATION ? ovl /7 NON /7
7 NON /7

a) Expérience aléatoire oul
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b) Comparaison avec des relevés anciens oulr / 7/ NON / /

c) Divers ........ St eescecnseenncesessnetnerasanacasananonns seessens
d) Existe-t-il ou est-il prévu d'élaborer

un document sur 1l'évaluation de

ltactivité ouUl NON

e) Le cas &chéant, est-il possible de le

mettre & la disposition de 1'OMM ouI NON

14. ORGANISME RESPONSABLE DU PROJET :
a) Nom du responsable technique :. ...iivriecerensccsasncncs ceesenans
D) OrganiSme : ...ieeiececescncscrancssnssnnsssossssssasassosassssasaas
€) AdYeSSEe : .t..iiecerecroscasncesscassscasecsrrcnsosnsmcescasosnnnnas

© 0 80 8 0SS0 E 00T A000080 000000000080 eReONEPESEGEsEENCOeDB0EOD

15. REMARQUES FACULTATIVES :

L R I A I I O A R R S I I I I S O O L L N R I T S O A S I S R A A S A

16. ORGANISME QUI FOURNIT LES. RENSEIGNEMENTS

a) Nom de l'organisme : ......ieevccceescns T T P
b) Titre officiel du bureau responsable : ...... ceedenensanes cesessann
€) AAYESSE@ 2 .cuieeenttcsnisserissrnanatsenntneatttstaatonsancanronarnnnns
Signature : ....ccicee.. Ceseteseeeaeteerenasoanas teesansee
Date P  eeesscsssssssacscssscersenrssocos esenane ceeeae

Veuillez remplir ce questionnaire et le renvoyer dés que possible, et dans
tous les cas avant le ler juillet 1986, a 1'adresse suivante

Monsieur le Secrétaire général
Organisation météorologique mondiale
Case postale N° 5

CH-1211 GENEVE 20

Suisse
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NOTES EXPLICATIVES POUR REMPLIR LE QUESTIONNAIRE SUR LES ACTIVITES

DE MODIFICATION ARTIFICIELLE DU TEMPS

Activités de modlflcatlon artificielle du temps qui devraient figurer dans
1'inventaire

L'ensemencent ou la dispersion dans les nuages ou dans le brouillard
de toute substance visant 4 modifier la distribution de la dimension des gout-
tes, 3 produire des cristaux de glace ou a coaguler les gouttelettes, & modi-
fier l'évolution de la gréle ou de la foudre ou a influencer d'une maniére ou
d'une autre le cycle naturel de 1l'évolution des. nuages ou leur environnement.

Toute autre activité déployée dans l'intention de produire des modifi-
cations artificielles de la composition, du comportement ou de la dynamique de
1'atmosphére.

Par exemple :

a) L'utilisation de feux ou de sources de chaleur pour influencer la cir-
culation convective ou pour &vaporer le brouillard.

b) La modification du bilan du rayonnement. solaire de la Terre ou des
~nuages par la libération, dans l'atmosphére, du gaz, de poussiéres, de
liguides ou d'aérosols. .

c) La modification des caractéristiques des surfaces terrestres ou aqua-
tiques par poudrage ou par des traitements dyant recours 3 des pou—
dres, des arrosages, des colorants ou d'autres substances.

d) La libération dans 1'atmosphére de particules radioactives ou &lectri-
quement chargées ou bien d'ions.

e) L'application & 1'atmosphdre d'ondes de .choc, de sources d'énergie
acoustique ou d'autres sources explosives ou acoustiques.

f) L'utilisation du souffle des aéronefs et des hélicoptéres pour dissi-
per- le brouillard, ainsi que l'utilisation de réacteurs et d'autres
sources de vent artificiel.

q) L'utilisation de lasers ou d'autres sources de rayonnement &lectroma-
gnétique.
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Activités de modification artificielle du temps qu'il n'est pas nécessaire
d'inclure dans l'inventaire

Activités de caractdre purement local, par exemple, 1l'utilisation de
parafoudres ou de dispositifs de décharge statique sur des aéronefs, des
bateaux ou des bitiments, ou bien 1l'utilisation de petites sources de chaleur,
de ventilateurs, de dispositifs fumigénes, de souffles d'a&ronefs ou d'arro-
sages pour éviter les gelées dans les régions ou les champs plantés de cultu-
res que le gel risque d'endommager.

Il convient de fournir un exemplaire dlment rempli de ce formulaire
pour chaque activité de modification artificielle du temps (dénommée ci-aprés
le projet).
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EXPLICATIONS COMPLEMENTAIRES

concernant le questionnaire & remplir pour

IL,'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1

QUESTION 2

QUESTION 3

QUESTION 4

QUESTION 5

QUESTION 6

QUESTION 7

QUESTION 8

Marquer d'une croix (x) la case qui correspond 3 l'objectif de
l'activité. Par projet on entend une suite d'activités de
modification du temps ayant un objectif commun.

Marquer d'une croix (x) la case correspondant au but de l'acti-
vité

- recherche -- portant sur des questions scientifiques;

- développement =-- activit@s pratiques déployées & des fins
d'optimisation des procédures;
- exploitation =- activités pratiques directement axées sur

des avantages économiques.

Y

La zone cible est la zone dans laquelle on cherche & obtenir
une réaction. La ou les zones témoins sont choisies de maniére
3 ne pas étre touchées par la substance d'ensemencement et uti-
lisées pour évaluer les résultats obtenus dans la zone cible.

Inscrire le titre et/ou le numéro de référence du projet uti-
lisé par l'ex8cutant. Si le projet a &t& mentionné dans 1'in-
ventaire précédent, veuillez indiguer le numéro d'inventaire de

1'OMM qui figure dans la colonne l.

Repérer l'emplacement ol est exécuté le projet de modification
du temps en indiguant les coordonnées géographiques et le nom
de la région.

a) Indiquer l'année au cours de laquelle ont &té déployées les
premiéres activités du projet;

b) Indiquer s'il est prévu de poursuivre le projet en marquant
une croix (x) dans la case appropriée.

Indiquer les principales activités de l'organisme gqui finance
le projet en marquant une croix (x) dans la case appropriée
(marquer plusieurs croix, le cas &chéant).

L'expression '"appareil utilisé pour la modification artifi-
cielle du temps" désigne ici tout appareil wutilisé dans
1'intention de produire des modificiations artificielles de la
comp051t10n du comportement ou de 1la dynamique de 1l'atmo-
sphere. Par exemple, generateurs de fumées d'AgI, dispositifs
a propane, torches, fusées, projectiles d'artillerie, moteurs a

réaction, etc.
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a) Systéme de dispersion de la substance d'ensemencement.
Indiquer en marguant une croix (x). dans la case appropriée,
la nature du systéme de dispersion au sol ou aéroporté, etc.

b) Indiquer comment la substance d'ensemencement est préparée
en vue de sa dispersion (par exemple, par combustion d'une
solution d'iodure d'argent dans l'acétone). Par dispersion
solide, on entend le dégagement de granulés (par exemple de
neige carbonique), de poudre - par exemple de NaCl, etc.}.

c) Indiquer le lieu de dispersion de la substance d'ensemence-
ment en marquant une croix (x) dans la case appropriée.

d) 1Indiquer la substance d'ensemencement qui est utilisée et
la vitesse de dispersion (masse par unité de temps, masse
par nuage, etc.). Indiquer, en kilogrammes, la quantité
totale de substance dispersée durant toute la période &
1'étude.

QUESTION 9 - a) Indiquer, en marquant une croix dans la case appropriée les
caractéristiques générales des nuages gqgui ont é&t& choisis
pour traitement.

b) 1Indiquer la température prédominante ou un intervalle géné-
ral de températures & la base des nuages.

c) Quelles sont les caractéristiques qui permettent de distin-~.
guer les jours d'ensemencement ou les nuages ensemencés des
autres.

QUESTION 10 - 1Indiquer les mois de l'année pendant lesquels des activités ont
été déployées sur le terrain dans le cadre du projet et le nom-
bre de jours d'activité. Tout autre renseignement sur le champ
d'application de l'activité serait utile.

QUESTION 11 - Un document de planification peut fournir des renseignements
sur les objectifs, les résultats escomptés et les moyens mis en
oeuvre pour y parvenir.

QUESTION 12 - Cette guestion porte sur les avantages &conomiques escomptés ou
obtenus.
QUESTION 13 - Cette question se rapporte 3 1'évaluation de 1l'efficacité du

projet. Il sera fait grand cas de tous les renseignements por-
tant sur les moyens utilis&s pour juger les avantages et les
inconvénients du projet qui pourraient &tre donnés en liaison
avec ld question 15 ou sur une feuille distincte.

QUESTION 14 - Veuillez indiquer le nom et l'adresse de l'organisme auquel il
faut adresser toute demande de renseignements complémentaires.



- 102 -

APPENDIX C, ANNEX A, p. 10 -

(FRENCH)

QUESTION 15

QUESTION 16

Cette question doit permettre a la personne qui remplit le
questionnaire de fournir tous les renseignements qui ne sont
pas couverts par les questions 1 a 13 comprise et qui sont
jugés significatifs ou intéressants, notamment les références
a des publications sur les résultats de 1l'opération ou de
l'expérience de modification artificielle du temps. Tout
renseignement qui ne figure pas dans les questions qui préce-
dent, plans définitifs concernant un nouveau projet, rensei-
gnement recherché, etc. peut étre exposé en liaison avec la
question 15,

Veuillez indiquer le nom et 1l'adresse de 1l'organisme qui
fournit ces renseignements a 1'OMM.
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ORGANISATION METEOROLOGIQUE MONDIALTE

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE DU TEMPS
DEJA REALISE

(veuillez cocher x dans la ou les cases appropriées)

MEMBRE DE L‘OMM R R R R R A N N N N N N N N N R R NN NN RN EREE RN

1. Description du projet

1.1

1.2

1.3

Identification du projet (titre/zone d'exécution/organisation) ...eceesesos

© 2000 8 08 000 B0 0000 SPEOEN PN RNRR0ERL00ROREC008CESBOREEsENEEESNSSONSEOAEODODRAESS

S 208000 00500050 SS LSRN SIB OO NN LORNSIENNIEIDADINNEANE0EENSNSGOGESIREBEIEDEBOOEDE

But(s) du projet :

augmentation des précipitations -~ pluie ! neige

suppression de la gréle

suppression de la foudre[:::::]

autres modifications (veuillez PréCiSer) seveesseecesesesessesasosososannnes

Principaux types de nuages traités

Orographiques Cumulus I ‘ Stratiformes| Systéme frontad

2. Durée du projet

2.1

Durée du projet, en années :

2,2 Période opérationnelle au cours de chaque année : du cveseescosessssscnss QU

etesesssssssresssescinclusivement.

3. Opérations d'ensemencement

3.1

2

Agent d'ensemencement :  Agl Cco NaCl |

Autres (veuillez préciser)
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- 3.2

3.3

Générateur(s) Au sol [::::] Aéroporté [::::]

Dans le cas de générateurs au sol, veuillez indiquer le nombre de généra-

Teurs Utilisés tuiuuennenineiinessonosssssoioocncsanesnnosoasesssocsnonns
Méthode d'ensemencement par appareil aéroporté

Altitude de l'ensemencement ssssesvecessssoncccasssoessnncnssacens M
Longueur de la trajectoire suivie pour l'ensemencement vosseseeas. m ou km

-1
Taux d'ensemencement «ieevieeeusseesscscsssssssanssssassacsnssnnss kg h

Conception du projet

4.1

4.2
4.3

4.4

Site du

Conception de base : Zone cible seulement [::::]

Zone cible et zone témoin [::::] Zone cible et/ou zone témoin ‘ !
sans distinction

Distance entre les ZONES vvveseseosonsesssses km

Définition d'une zone : Fixe Variable [::::] 7 ~

5i elle est variable, veuillez indiquer les critéres de définition .e....

Subdivisions des zones, le cas échéant (indiquer le nombre et la nature)

projet

5.1
5.2
5.3
5.4
5.4.1

5.4,2

5.5

Terrain : montagneux : accidenté :] plat l ]

Superficie de la zone cible ceveeeseosecososnenss km
Superficie de la zone témoin v.eeveeeovecesoeness km2
Nombre de pluviométres :

Tous types de pluviomdtres : Dans 1a zone Cible «veeeceeeoecoocscssnonss
Dans la zone témoin .s.ecoececeeccsenncscsse

Pluviographes : Dans la zone cible tetesststtntinasasnans
Dans la Zone témoin Geces 0000000 sses e

Autres mesures de vérification (par exemple, réflectivité radar, mesure
des nuages par aéronefs, coussins & gréle, e1C.) : veesoecosassssseosnnes

$ 9000400000000 0000006000000000800000000800000000800CS0OS0E0SEIIOIRIOISESEBEBEDOEERSEDNS

Unité expérimentale

6.1

Durée de 1'unité en heures OU €N JOUTS suiveeeecoceesosrocesconsonsnsssane
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6.2 Conditions permettant de déterminer si une unité est ensemengable ou pas :
6.3 Nombre total d'unités ensemencées et non ensemencées (dans le cas de la

conception avec zone cible et/ou zone témoin, sans distinction, ceci
s'applique G chaque ZoNe 3 seeeeerscssessssssasseassacsssesasssssocssnsas

6.4 Répartition aléatoire des unités expérimentales
illimitée ! limitée [ |
Dans ce dernier cas, indiquer la nature des limites fixées cicevessccosss

6.5 Période standard d'ensemencement : s.v.ecseeessecssssss heures

Résultats d'ensemble du projet (pas de stratification ou de diyision)

7.1 Test(s) statistique(s) et/ou analyses : ;................................
7.2 Transformation(s) pour chaque tesSt ueevecesecssssscssossasansssasacsanns
7.3 Résultats de chaque test et/ou analyses

7.3.1  Qualitatifs : -
Pas de différence E:::] augmentation des précipitations [:::]
Diminution des précipitationé [::::] h
Diminution de la masse de gréle [::::]

Autres résultats qualitatifs @ c.eeeneivenenecensaoscocsnenscsnscssnonsses

© 5 0 08 0 8560808098 0C0 0080000 EEEENTEENEONSTOPENELEENEI0B00ESEIRESEG0OSBNISSERENRED

7.3.2 Quantitatifs :
Rapport ensemencement/pas d'ensemencement : c.sssoesscscssersscsanssannssa

Signification StdtiStiqUe 9 68 0000008050000 P00 GRENSIICERONIIECOOESEAEOETD OO

Critdres choisis pour l'évaluation des résultats

8.1 Spécifications analytiques fixées avant le projet
8.1.1 Nature de la ou des stratifications(s), le cas échéant

8.1.2 Dimension de 1'échantillon pour chaque stratification (nombre d'unités
ensemencement/pas d'ensemencement)
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8.1.3

8.1.4

8.1.5
8.1.5.1

8.1.5.2

8.2
8.2.1
8.2.2

8.2.3

8.2.4

Test(s) et/ou analyse(s) pour chaque stratification :
Transformation(s) pour chaque stratification et pour chaque test :

Résultats pour chaque stratification, test et transformation :

Qualitatifs :

Quantitatifs :

Spécifications analytiques choisies aprés le projet
Nature de la ou des subdivision(s) :

Dimension de 1'échantillon pour chaque subdivision (nombre d'unité
ensemencement/pas d'ensemencement) :

Test(s) et/ou analyse(s) pour chaque subdivision :

Transformation(s) pour chaque subdivision et chaque test :
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8.2.5 Résultats pour chaque subdivision, test et transformation

8.2.5.1 Qualitatifs :

8.2.5.2 Quantitatifs :

9, Effets observés (c'est-d-dire & 1'extérieur de la zone cible)

9.1 Indice de l'effet :
9.2 Distance maximale observée :
9.3 Signification statistique (superficie de la zone et probabilité)

10. Commentaires

11, Principales références & des résultats publiéé (dans lesquels sont indiqués les
détails des procédures ci-dessus)
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BCEMAPHAAL METEOPOJOIUYECKASI OPT'AHU3AIINA

[IPOTPAMMA 110 AKTVBHHIM BO3NEMCTBHUAM HA TIOIT'0LY

BONIIPOCHUK

o cCopy HaHHBIX HJIA e

PEECTPA HANMOHAJIbHEIX TIPOEKTOB II0 AKTHBHBIM BO3IEWCTB
HA Tiorony

IPOCHEA 3ANOJEUTHE COOTBETCTBYIIUE KBAIPATH
UTTEH BMO + e v v v e e e e e e e e en e e eaas e eeeaaeeanns : N
OTyer o pmeATesbHOCTH B 1984 r. / / 1985 . /7

JleATebHOCTE TIO AKTHBHOMY BO3IENUCTBWI HA HOTOXYy HE TIPOBOAUTCA [- /‘

UneH MMeeT 3aKOHH, Kacawmuecsa aKTHBHOI'O BO3ZEHCTBUA Ha HOOIrony Z ?
UseH HEe uMEEeT 3aKOHOB, KacalmuXcs aKTHBHOI'O BOéﬂeﬁéTBHH—HaTKTOﬂW -/

1. BUll (LEJL) JEATEIRHOCTH WIM NPOEKTA TI0 AKTHBHLEM BO3OEACTBUAM
HA TIOI'OHY : - C e )
a. YBejuueHue OCAIKOB / 7

JleATEeNIBHOCTE BhHI3BaHA UPE3BHUYANHNME OGCTOATENBCTBAMU
( HATIDHMED, BACYXH) «vvesesress e emaaaeae o« / /

IeATeABHOCTDL OCYHLECTBASTCA B HEeAAX OBEYHOTO

YBENMUYEHUA BONOCHAOKEHUA ...... e aaen 7
b. llepepacupelesicHUE OCAIKOB .ueeeseeess e 17
€. TIDEIOTBPAMEHUE TDAHS +«nveseescscasasanes /7
d. PacCEUBAHHE TYMAHA «eeresnnasansessnann . 7

e. Jlpyrue Bumsl {IpOCHGA YKABATH) e aseseesss VAR
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HceanenosBauuit .....

CJiaBHbM 0O6pPA30M XapDaKTeD

OnepaTUBHOI'O

(
(
(
JTa HesATeJIbHOCTH HOCUT (PaBBHTHH .........
(
(
(
(CBOHCTB& .........

et i 2t Nt e Nl e N e

[TPUBJUSUTEJBHEIA PASMEP PAMOHA IEJY MNPOEKTA: ........ e reesssaseen KM
U KOHTPOJBHOT'O PAMOHA (ecyy UCHOJB3YETCH): ve... N cee. KM

HASBAHUE H/WJU OBO3SHAUEHUE MPOEKTA: ....vvevniuvnceenn Cheseersreaenaa

@) IOl HAYAJIA TPOEKTA: R R KL I ceeteneaaans

b ) MPENNOJATAETCS JU MPOIOKEHUE [MPOEKTA B HOBOM I'OLY?

IA ' HET HEH3BECTHO

XAPAKTEP OPTAHU3AIIMHM, 3AKA3ABMEW IMPOEKT (mnpocepfa IOCTABHUTE X B COOT-
BEeTCTBYKIEM MecTe):

IEATEJIBHOCTE OPTAHU3AILTHU [TPABUTEJIbCTBEHHAA YACTHAA

Cenbckoe XO3AMCTBO

JHEDPTreTHKA

JlecHoe x03AHCTBO

T'unposorusa

Hayuno—-ucciiegoBaTesibCcKasa

TpPaHCIOPT

Cnyx6a mnoromnhl

[lpoure (mnpocrba yKa3aTh)




8. OIMMCAHME YCTPOUCTBA AKTHBHOI'O BOJJEHCTBHA HA MOTOIY, PEAIEHTOB N
AKTHBHOFO.BOBHEﬁCTBHH W CKOPOCTHU HX PACIIBUIEHUA, UCTIOJIB3YEMBIX METOMIOB M T.]I.
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(cMm. yxkazauusa)

CucTemMa HocTaBKHM MaTepHaNd IJA 3aceBa:

(RUSSIAN)

a.
HazeMuasn I l CKOJIBKO FeHepaTopoB? i l
CamoJsieT [::::::] CKOJIBKO CaMONETOB? l '
PakeTs [::::::] ADTUIINIEDUICKUE CHADAIH [::::::]
[MpoUan (TIDOCEBE YKABATD) s e s e oo v ruenentasnnensnseasasacnnsas
b. Tun remepartopa: N
AlleToHOBaA ropeyika | - [IupoTexHuuecKas
o opan ropenia [ ] femergrewseoras [
B3pHBUATOE BEHECTBO [::::::] Pa36pLI3rHBATEIE
XIKOCTH ]
PacbjiMTeNnbs TBEPIbIX TIDOUEE +evvvvenenenenenenennn
4acTuIl
c,. . PacriosoxeHnue BHIIYCKa 3aCeHBAKUErO BEHeCTBA:
2
Huxuaa BepxHaa I
Ha ,
SEMHOE rpaHuia rpanuvna ]
06J1aKOB 00JIaKOB - j
i
B o6naxax l EclM BHIOYCK OCymecTBNAETCA B OOJaKe, TO IDH g
KaKOil TeMmmoepaType HIH ADYIOM KDUTEpHH?
Pearent Pacxon (ykasaThb O6umuit pacxon B TeEYEHHE
saceBa eNUHULB U3MEDEHHNA ) roma (xr)
T e eeeaen
-1 e
CyXxoll jen = ... e et e e e et s sareastacnes  seeeecevessasieecearaaenn -

NaCl

- e e

.................................

---------------------------------

------------------------------------

------------------------------------------

---------------
-------------------------
---------------

..........

---------------




- 111 -
APPENDIX C, ANNEX A, p. 4

(RUSSIAN)
9. XAPAKTEPUCTHUKA OBPAFBATBIBAEMBIX OBJIAKOBR:
a. KOHBEKTUHBHbIE Oporpadu- BoamyueHHbE B
(kyuesbe) [::::::] yecKue ,[:::::] CHHOIITHUECKOM [::::::]

Macumrade
Cjiot { cnoucTo- 1 Mesomacmrab- —~———m———rb
o6pa3Hbie ) l | HBIE TIOJIOCH l !

b. Ilpeobnapapmasa TeMiaepaTypa B HUXHEH 4YacTtu obnaka (CO): ..........

¢. Kpurepuu, HUCHOONL3IyeMble [IDH BHOOPE OHEH UM OO6JIAKOB IJIA pPaOOTH:

................................................................

10. a. B KAKHUE MECAII OTYETHOI'O T'OIA TPOBOLOMIIOCH 3ACEMBAHUE WU IPYTAA
IEATEJBHOCTE 10 AKTHBHBIM BO3HAEMCTBHUAM? & ittt it ve e crnenenanennns
b. CKOJLBKO OHEW MMPOBOIWUNACL 3TA HEATEJBHOCTBE? . ..cvviiiiiininnnnn.
11. a. TOTOBUICA JIU TUIAH PABOTEH? TA [____I HET l |
b, ECIM A, TO MOXHO JIU HAIPA- f
BUTH EI'0 B BMO, TA [:j e
12. a. JEJAJNCH JW AHAJIU3 OXHITAEMOW
(MU ®AKTUUECKOM ) SPOEKTUB-
HOCTU? TIA I l HET ! l
b. ECJIA OA, TO MOKHQ Ji ET'O
HAIMPABUTE B BMO? IA I HET I l
13. OBOCHOBAHUA 1N OLEHKH? oA l' I HET I l
a. PanmoMu3uHpOBAHHBN BKCHOE-
DHMEHT IA [:::i::l HET | I
b. CpaBHeHue ¢ HCTOPUYECKUMU
I8 HHBIMA JA I l HET I l
c |0 ) 1522 (= T S G
d. HUmeercA iU OOKYMEHT MO
OLIEHKE WKW [MNaHUpyeTCcA )
TaKOBOH? JIA [::::::] HET ‘ !
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d. Eciu ma, TO MOXHO JuI €ro : ?
HAIpPaBUTE B BMO? IA l:l ~ HET | | :
14, HA3BAHHWE OPI'AHU3ALMHU, OTBETCTBEHHOH 3A [IPOEKT: :
!
a) OaMHIHA [JIABHODO TEXHUUCCKOTO JTHLIA: « v v v v oo vesvsonnnnnsenennnnnns §
|
- i
D) DI OHUBAIIMA: + v vttt vt te et e as e sanosssssessnsseseesoneneensseenan }
C) TIOUTOBDBIH GIDEC: &ttt e et st tns s e tnseneeesasnieeeseoenansnseseeenns
15. JIOBHE 3AMEYAHWA : !
ﬁ
16. ) OPTAHU3ALIMA, HAIPABJIAOMAA OTYET:
a) HasBauue oprapus3anyy, HAMPABIAAIMEH OTUET . vuvveesonnenennneeeeens
b) OfunmanpHoe HA3BAHHE OTBETCTBEHHOI'O MNONODASHEIICHHA: «veeerennnoeas
C) TIOUTOBBIA GIDEC: « v it e eennnnseseenensseeeeenasenenannseennsneenns
i
01 §
TIBTA . v et oo st e e eeneenesneenennoneensonseeenns |
[lpocrba 3alOJHUTL M BEeDHYTE 3TOT BOINPOCHUK IO BO3MOXHOCTH CKODEe H B JIoGOM
caydae He nosfdee, vem 1 wmoias 1986 r. o amnpecy: -
[
The Secretary-General
World Meteorological Organization
Case Postale No, 5
CH-1211-GENEVA- 20
Switzerland
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MPUMEYAHKWA [0 COCTABJIERKID OTYETA O IOEATEJHHOCTH
[0 AKTHBHLIM BOIJIEHCTBHAM HA [OTI'OJY

ﬂeHTSHBHOCTb MO0 AKTHBHBIM BOJASHCTBHAM Ha MNOrOAYy, KOTODYI CJellyeT

BKJIOYUTE B PeecTp

3acernBaHHUE WKW DACHPOCTPAHEHHE B OOJIAYHOCTU UJIM TYMAHE KakKoro-jubo
BenecTBa C HeJibio USMEHEHHA paclpelesiceHHuA pa3Mepa Kallellb, OGDaBQBaHHH KPHUCTaJJIOB
JIBa WJIM KOAryJaALMH KalleJIeK, WU3MEHEHHE DAa3BUTHUA I'pPallda WM MOJIHUHM WJI OCymecT-—
BJIEHHE KaKOro-jAub0 BO3NEWCTBUA Ha E€CTECTBEHHOE DAa3BUTHE ILUKJIA OOJIAKOB HJIH HUX
OKDYXEHudA.

Jliobaa ppyrad HeATeNIbHOCTE, OCyhmecCcTBJIAEeMaA C LEJIBI BBLI3BIBAHHA HMCKYCCT-—
BEHHBIX H3MEHEeHHH B cOCTaBe, IIOBEIeHHMM HUIJHM HHHAMHKEe aTMochep:l.

Hanopumep:

G) Hcnonp30BaHUE OI'HA MJIM MCTOUHHKOB Teljia JIA OKa3aHUA BJHMAHUA
Ha KOHBEKTHBHYI HUDKYJALOH HJIW A HCclIapeHHud TyMaHa;

b) AKTHBHOE BO3NEHCTBHUHE HA OOMEH COJIHEUHOM DalHallM¥ 3eMIA HIU
06J1aKOB MOCPENCTBOM BHIENEHUA B aTMmochepy ra3oB, IIblJIM, XUIKOCTEH

'

UM a9DO30JIeH ;

¢ ) AKTUBHOE BO3ICHCTBHE HA XaPaKTEPUCTHUKHA NOBEDXHOCTEH 36MIIM UMK
BOJXbl [P [IOMOWY ONBIEHWUA WM OOPaOOTKH IIODPONKAMHU, XHUIKUMH pac-
MBUIMTENAMY ,, KPACHUTEJAMA WA IOPYI'MMW BEUEeCTBaMH;

d) Bugesenue B armochepy IJIEKTDPHUECKU 3aDAKEHHBIX HIM DPAOUOSKTHUBHBIX
YaCTHIl, WUJIH HOHOB;

e) [lpuMmeneHue B aTMocdHepe yHnapHbX BOJIH, UCTOYHHMKOB 3BYKOBOW 3HEDIHU
UM OPYTHX B3DBIBHBIX HJIH AKYCTHUYECKHX HCTOYHHKOB,

f) HcHosb30BaHHE CAMOJIETOB W BEDTOJIETOB IJfA CO3NAHUA HUC XOOAMHX
[OTOKOB B LIEJIAX PACCEHMBAHMA TyMaHa, a TaKwe HCIOJB30BaHME DeaK-
THBHLIX IOBUraTesied U OPYTUX HCTOUYHHKOB CO3MAHUA HCKYCCTBEHHOTO
BETDA;

g). Hcronb30BaHUE Jla3eDOB WJIM IPYTCUX UCTOUHUKOB 3JICKTPOMATIHUTHOH
pagualnun .
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JleATEeNbHOCTh N0 AKTHBHHM BO3AEHCTBHAM HA MOrOAY, KOTODPY HE CHeLyeT

BKJIOYATH B PeectTp

JleATenpHOCTh, HOCAMYI YHCTO JIOK&J'IBHbIﬁ XxapakTep, TaKynw KaK HCIIOJIbB30-—
BaHue OoTpaxaTeJsiel MOJIHHH HJIKM CTATHCTHUYECKHUX Da3pAIHHKOB HA caMmoJieTax, cyagax
UK 3HAaHUAX, HIJIHM HCIOJbB30BaHHE HeOONMBWHX HMCTOUYHHKOB TEIJ&, BEeTPOB, IPOTHBO-
TYMaHHbIX yCTDOI:ICTB, CcOo3naHHe HHCXOoOAWEero BO3AYHMHOI'O ITOTOKA& BO3OYUIHbBIMH CYIOaMH
WJIM DacCHBUIMTEJIAMU IOJIA NPpeOTBPaleHHUa 3aMOPDO3KOB Ha Yy4dYacTKaX HJIHM IoJIAX C [10ce-—

BOM KYJIBTYD, KOTODbBIM H&HOCAT yuepd 3aMOpPO3KH HJIM MOPO3bI.

[Ipochb6a sBanomMTe OLUH JK3eMmIAp 9ToM GopMbl IJIA KaXIOTO BHIE INEATEJE-—
HOCTM IO 8KTUBHBLIM BO3NEHWCTBHUAM HA norony (B maJjpHeHmneM MMEHYEMOr'o Kak

TIPDOEKT ) .
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JNONOJIHUTEJBHBE MOACHEHUS
K BONpoOcam OJiA
PEECTPA HAUHMOHAJIBHBIX TPOEKTOB [0 AKTHBHBM BOINEHCTBUAM HA TIOTOLNY

MYHKT 1 Ykaxure sHaukoMm (X) AuelKy, KOTODas COOTBETCTBYET LejlAM HeATeJsb-
gocTu. Ilon TpOeKTOM Ioipa3yMeBaeTcsa CBA3aHHaaA cepusd HNelcTBUH IO

AKTHBHLIM BO3IOeHCTBUAM Ha MOTOHY, HUMeomUX O6MYyn LeJb.

IIYHKT 2 YkaxuTe 3HAuKoM (X) AueHKy, COOTBETCTBYOUYN IelM NeATEebEHOCTH:
-  HCCHeOOBaTEeNbCKaA —— BOMDOCH HAYUYHBIX HCCJIENOBAHUM;

- Das3BUTHE —-— ToseBad paboTa [0 ONTHMH3AIHMK TPOLEenyD;

— onepaTuBHaA —— II0JEBaAA paGOTa, HalpaBJICHHaA HEeIOCPeICTBEHHO
Ha HOCTHKECHHE DJKOHOMHYECKHX BBI'OI.

IIYHKT 3

[lon paWioHOM lLEeJH NOOpa3yMeBaeTCA PAMoH, B NpEnesiax KOTOpOro
npennonaraeTca OOHADYXHTE IOCJHENCTBUA MEATEJNBHOCTU MO AKTHBHOMY
BO3INESHCTBHID HAa norony; [IoOKOHTPOJIBHEIM pPafioHoM (UM pafioHamu )
TIOHUMAITCA PAHOHB, KOTODHE BHIODAHB TaK, UTOOH OHH HEe MOIBEPraiiCh.
BO3OEHCTBUAM 3aCEBamUX BEMECTB; OHM HCIOJB3YITCA IJA OIEHKH
PE3YJHTATOB B I[pelejyiaX pPaloHa LeJH.

MIYHKT 4 BoumuTe Ha3BaHWe W/WiM O003HAYESHHUE IPOEKTOB, MCIOJNEL3YEMbIX

OIepaTopoM. HKCJM HOPOEKT ObJl 3aperHCTPOBAH B MNPEIbAYIEM

PeecTpe, npochba yxasaTh HoMep Peectpa BMO, KOTODBIA CTOUT

B KOJIOHKe 1.

NYHKT 5 C momombio reorpadvuyecKkux KOOPAMHAT KW Ha3BAHUA DAMOHOB YKaXUTE

MECTO OCYMECTBJIEHHA MNPOEKTa MO AKTUBHbBM BOJINCHUCTBUAM HA NOCONY .

[IYHKT 6 a ) YkawuTe rOJ[ OCYWeCcTBJIeHUA NEePBOHAYAJIBHON JeATEeJIbHOCTHU IO

HaCTOAWEMY HNPDOEKTY,

b ) VYkaxure, OpennoyaraeTcdA JIA MNPOJIOJIXUTH ODPOEKT B OyIAymeMm, 0oc-—

TaByUB 3HAUOK (X) B COOTBETCTBYWUEH AYEHKE.



[IYHKT 7

[IYHKT 8

[IYRKT 9

[IYHKT 10
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YKaxuTe OCHOBHOKH DOI 3aHATHH Opra’usailud, KoTopasd (DUHAHCUDYET
OPOCKT, 0603HAuYMB 3HAYKOM (X} COOTBETCTBYKUY suYeiKy {(mOpH HeoO-—

XOIUMOCTH HUCIOJIb3YHTES HECKOJIbBKO 3HAUYKOB ). .

[logqg yCcTPOACTBOM AKTHBHOT'O BO3MEHCTBUA HA MHOT'OAY NOLADA3YMEBAKWTCHA
mobele YCTPOHCTBA, UCIOJNB3YEMEE C LEJb0 HAMEPEHHOI'O BHI3bIBAHHMA HC-—
KYCCTBEHHBIX M3MEHEHUH B COCTaBE, NOBEIEHUH WK JIHHAMUKE aTmocdephl.
Hamnpumep: reHepaTops 3aceuBaHHuA HONHUCTEM CePeOpOM, M[POIaHOBLE
YCTPOHCTBA, MNUPOTEXHHUYECKHE YCTPOWCTBA, DaKeTh, apTU/JIepUHCKUEe

CHapALb, DPEaKTHBHbE IOBUIaTEJM U T.[I.

a) Cucrema IOCTaBKH 3aCeUBaIHUX BEHECTB. YKAXUTE, 0603HAUUB
3HaYkoM (X) COOTBETCTBYNHYH AUYEHKY, XapaKTep CHUCTEMs IOCTaB-—
KM — Ha3eMHad, BO3OymWHadA, U T.QH.;

b) VYraxuTe cnoco6 MOACOTOBKH 38CEHBAKNEr0 BElecTBa A Daclbie-
HuA (HampuMep OyTEeM CKUTaHUA alleTOHOBOIO DACTBODPA COSNWHEHW
MomucToro cepebpa). PaclbUieHHe TBEDIHX UYACTHE OTHOCHUTCA K pac-—
CEeHBaHN0 MEIETOK (HaIpUMEeD CYXOH Jen), mOpoumka (HampuMeD,

MaCl ) ¥ T.0.;

c) YxaxuTe, OGO3HAUUB 3HAUKOM (X) COOTBETCTBYWIYK AYEHKY, MECTO
pacCeHBaHuA 34CEUBaARMEero DeareHTa;

d) YkaxuTe, KaKue 3acCeuBamue peareHTh UCHONLB3YITCA U CKOPOCTE
paccenBaHuA (M&CC& HA elOHHHIy BpEeMEeHH, Macca Ha o6JIako U T._II.).
YkaxuTe B KUJIOrpaMMax ofmee KONMHUYeCTBO peareHTa, pacCedaHHOro
B TedeHue OTUEeTHOro nepuopna.

a) YkaxuTe, o603HauuB 3HaAUYKOM (X), AYEHKY, OOWLYy0 XapaKTEeDHCTHKH
00J1aKOB, KOTODHE BLIOpaHb A 00pabOoTKH;

b) YKaXWTE rOCHOJCTBYWHHUE MIA OOMHH AUANS30H TEMIEDATYD OCHOBH
obJjiaka;

¢) [lo KakKMM XapaKTEPUCTHKAM OTJHYSNT IHM WaM obnaka 1A 3acepa? .

B kakue MecdAlb U CKOJBKO IHEH OCYHWEeCTBJANAach ONepaTuBHAA [oJieBasd
dasa npoexTa? bouta Obl osie3Ha JjwbaAa Apyrasa uHGopMalusa, KacaomasdcH

neneld meATeJbHOCTH?
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[YBKT 11 -

[IYHKT 12 -

[IYHKT 13 -~

IIYHKT 14 -

IMYHKT 15 -

NYHKT 16 -

JOKYMEHT MO IJIAHHDPOBAHHI MOXET COIEDXATh CBEIOEHHA [0 sanadam,
OXUIOaeMbiM pPe3yJibTaTam H CcpelIcTBaAM HX IHOCTHXCHHA.

OTOT BOIMPOC OTHOCHTCA K JKOHOMHUYECCKOW 3OHEKTHBHOCTH, KOTODYIO

OXHgaeTcAa HOCTHYB.

JTOT BOIPOC OTHOCHUTCA K OlLeHKe 3PDeKTHBHOCTH NpoeKTa. llpenocTaB-—
neuue Oosnpmero obwreMa uHOOPMALUMU 10 CPEOCTBaAM, HUCHIOJBIYEMBIM IJA
OLIEHKH TMOJIOXHTEJIbHHX CTODOH [ODOEKTa, TONBKO MNPHUBETCTBYETCA, W ITa
vHQODMAlIMA MOXeT ObTh OpelCcTaBJieHa MIOon HYHKTOM 15 WM H8 OTOEJIBHOH

CcTpaHuIle.

CoofuuTe Ha3BaHWe M aJlpec OpPraHusalliy, KOTODOH HeOoOXOIMMO HAaIlpaB-—

JIATH 3alpOoCh O Hocyenywmed HHQODMAIINU.

STOT HYHKT [O3BOJIUT JIMIY, OPEICTABJIAKLEMY OTUYET, BKJIKUYHUTE JIOOYIO
nadopmanmo, KOTOpasd HE BOma B OYHKTH ¢ 1 mo 13, HO KOTODYK OH
CUMTAaeT BAXHOHM WJIM IPEICTAaBJAKLEH HHTEPEC, TaKyl, HalIpUMEeD Kak
CCHIJIKY Ha ONYOJIMKOBAHHBIE OTYETHl, [PEICTaBJIANEAE DPE3YJbTaTH OCY-—
HEeCTBJEHUA AKTHUBHOI'O BO3IEHCTBHA HA [OUOLY HJHM SKCIEpUMEHTa. Jlo-
6ag, He CcOoOOmMABmMASACA DaHee HHPODMALWA, ONDelesieHHple NJIAHLB HA
HOBBH NPOEKT, NOwck HUHPOPMALMKA WU T.JZ., MOXET OHTH OTDAXEHA IO

OyHKTOM 15.

[Ipocrba COOOMUTE HaA3BAHUE W aIpec YUDPEXIEHUA, KOTODpOoe lepelaeT -
a1y uHbopmalun BMO.
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BCEMUPHAfI__METEOPOJIOTMYECKAA OPI'AHMSALIAT
QTUYET O 3ABEPIIEHHOM IMPOEKTE
[0 AKTWBHOMY BO3JIEACTBUIO HA [IOTOMY
(Ipochba mocTaBUThE X B COOTBETCTRBYNHmEM KBajgpaTe)
Used BMO: tiuitvvosstoessasansssosansnsns O cheeca e NN
1. OnucaHue NPOEKTA
1.1 Of6osHaueH¥WE NPOEKTa (HaBBaHHe/MecTOHaxomneHHe/opraHHBauHﬂ) ceene
1.2 TIenw(u) mpoexTa:
YBenvuenune OCalK0B — EOXIdA E:::] cHera [:::j
IlpepoTBpameHkre Ir'paja [:::]
llpegoTBpamerHue MONHHN E:::]
Ipyrue (HPOCBEOA YKABATE) euvseessnsnsssnsoncsnssnsns Ceieerene e
1.3 OQOcHoBHO# TUn 06XaKOB:
Oporpagu-— Crnoucrto— ®dpoHE-

yecKHe [:::] HKyuerne [:::] o6pasHue [:::] TalbHHE [:::]

2. [poOZONXUTENBHOCTH NPOEKTA

2.1 IIpoOXONMXHTENBHOCTh NPOEKTa IO ToKgaMm: T T T S
2.2 OmnepaTuBHHH DePHON B KaXIOM TOLY: C cersesssseces cesesersers s
i (o TN ceesraas BKJINYHUTENLHO

3. 3acesB

3.1 DPearenT 3sacesa: Aql I:l COg [: NaCl (:

Ipyrue (mpoch6a yKABATE) «..... h et i et aee et
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3.2 Teueparop(mn): Haszewmi e [:::] - Bospyutse [:::]

Ecnu reHepaToD HA3eMHBE, YKABATE KOMHUECTBO o oo eesonoeennnnnesss

3.3 Ilpouemypa 3aceBa ¢ BO3Lyxa:

BRHICOTE BACEBA +ivviievessnnee M
JIiNHa TPACCH 38CEBA sssssseaee M HIX KM
HopMa 32CEBA +:ieesssesssasess K[ U

4, JloCcTpOoeHHE TIPOEKTAa

llenerre +
4.1 OcHoBHag cxema: LeneBre [:::] [:::]

KOHTPOJXBHEHE

llepexpec THHE [:::]

4.2 PaccTogHUe MeXIY DPafOHAMHU: «iverervennesass KM

4.3 Onpezelenre pafioHa: IoCTOAHHHIH [:::] llepeMenunH [:::]

Ecnu mepeMeHHH, YKABATH OCHOBY OHPEIEHEHUA o s aseeosetonssossnss

4.4 ToxppasieneHHe palioHa, ecau wMeerTcs (yKasaTh UHCJIAO U xapakTep)

D R I I T I e I R I I I R R R O I I I T O N I R R N R S S T RS S S I S Y

5. Huowmarnka

5.1 MecTrocTh: I'opHasa [:::] XoaMuc Tas [:::] Posrasx E:::]

5.2 PasMep HeleBOT0 PAHOHA:! «evrsvrvassnonsssosas KM

5.3 PasMep KOHTDONBHOIO PAROHAL tovrrerarnmeneeas KMS

5.4 HKonuuecTBO 0CaZKOMEDPOB:

5.4.1 Bce BUIAH OCaALKOMEDPOB: B LEJIEBOM PAMOHE «.veeeeasrocssseess
B KOHTDOJBHOM DPAHOHE +vevvevnnosses
5.4.2 OcalKOMepH—-CaMOUUCHKE: B LEJEBOM PAMOHE 4 .vtreeerroessarsaa
B KOHTDPOJBHOM PAMOHE ...cvvivvnoanss

5.5 Jpyrue cpercTBa NpoBepkH (HAmpumep, OTpaxaTelbHAA CHOCOOHOCTD
PafUONOKATOPOB, H3MEPEHUA 06JaKOB C CaMOJETOB, TPafOMEPH U T.X.):

L I L I R T T O I R O I T I R I I T I T T O T T S R S R R R S



8.
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OKCHepUMEHTAJNLHAA eIHHUIA

6.5

[IPOMONKUATENBHOCTE EHHHUIH B YACAX MIU JTHAXE o eeeeseensoconssonsns

YenoBuA RXA onpeleNleHUFE, NONAEXHT JNH e€NUHUNA 3aCEBY HIH HET! ....

8 8 3 & 8 8 4 ® 5 S e 5 S % 8 s S s e & S s 8 B & 8 B 8 E 4 T SO 8 E B e s s NS S 8 S s s e e E e e s A0 AN

O6uee KOJNHYECTBO B3aCefAHHHX M He3acCeAHHHX eIWHUI[ (IpUH HepeKpecTHOM
THOCTPOEHUU HTO OTHOCHTCA K KAKAOMY DAHOHY): vuvveneeirrnrnennnans
PanpoMusalud SKCIEePUMEHTANBHHX €JIWHUIL:

HeorpanuueHHasa [:::] OrpanwueHHaa [:::]

Ecau orpaduueHHad, TO LaTh XaPaKTeD OTPAHHUUCHHUA «sovrensonsocsnas

LI T T R R O I I I O I R R S I O N L I R R R T R I S A R S S S N S S Y

CTaHIapPTHHE IePHOZ 38CEBA: ..se0.... YACOB

O6mue peayaAbTaTH NpoekTa (0es3 cTpaTHPURANUY U NeJeHUSA)

7.1

HasBaHve CTaTUCTWUeCKOTo McnuTanug(uit) m/unu amanwza (aHanuzob)

TpascopManua(Uu) IIA KAKIOTO HCTHTAHEAS v eeeovsosseananasnonses

PesyanaTm KaXIEOTI'0O HCHEITaHUA H/Hﬂﬂ aHaJlu3a: - .-

7.3.1 KauecTBeHHHE

Pasauuni Bonnme Meunme

HeT [:::] 0CaIKOB i l 0CcajgKoB [:::]
Memrme rpagza Hno Macce E:::]

Ipyrue KAUECTBEHHHE PE3YIABTATH: s eesesesoascrootnassasonsas

7.8.2 KonndecTBeHHLE

CooTHOmeHHE CraTucTuYeckad
SaCGB/HeT BACEBA «s e s s v e esssoaa BHAUNMOCTD . c s s aos s ese

O6ocHOBAHUE IJA OUEHKU DPEe3yJILTATOB

8.1

AnanuTHYeCcKUe CHeUWPUKALNK, yCTAHOBJIEHHHE A0 NPOEKTa
8.1.1 XapakTep crpatudpuxanuu(uii), ecau umMeeTcsa

8.1.2 O6beM BHOODPKHM NJA Kaxiol cTpaTuduranunm (4YHCIO elHHHII
sacen/HeT 3aceBa)
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UcmuTauue (a) u/uau avanus (asHajusb) LIA KAXNLOH CTparTUdH-
Kal[uH: :

TpaHC@OpMaHHH(HH) INA KaxIoW CcTpaTUuUKAIMUM H KaXIoro
HCTMHTAHUA:

PesyabpTaTy nas xaxzofi cTpaTHPUKALHMKU, HCIOHTAHUA HJIHU
TpaHcHOpMauu

8.1.5.1 KauecTBeHHHE:

8.1.5.2 KoauuecTBeHHLE:

8.2 AmajyuTUuecKHe clleQUPUKaOUK, BHOPAHHEE IIOCJE HPOeKTa

8.2.5

XapakTep nenemug(uit):

O6heM BHOODKY NLIf KaXIOTO LeleHWa (YHCIO eIWHHUI 3aceB/HeT
3acesa): :

Hcnnranue(a) u/unu amanus (aHaluMss) LI KAXILOTO LEJEHUA:
TpaHcopman¥a (MKM) IAA KaAxXJOT0 AeJeHUS M KaXIOl0 HCIOHTAHUA:
PeayanTaTy LIA KaXIOTO JNeJeHUR, HCIHTAHMA UIH TPaHCHODMAIIUH :

8.2.5.1 KauvecTBeHHHE:

8.2.5.2 KojHuecTBeHHELE



10.

11.
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BosneiicTBUe Ha NpyrHe palioHH (T.e. 3a mperelaMu IeJeBOTO paﬁoua)

9.1 IlpusHax BOo3IelCTBUA:
9.2 MakxcuManbHOE PaCCTOAHUE:

9.3 (raTHCTHUeCKAas 3HAUMMOCTEL (pasMep pailioHa ¥ BepPOATHOCTD)

3amedyauusg

CoHMIKM Ha ONyVGIMKOBAHHEE PesyaAbTaTH (B KOTODHX MOXHO HaliTm Goree

LeTalbHY® HHGODPMALKD)
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ORGANIZACION METEOROLOGICA MUNDTIAL

PROGRAMA DE MODIFICACION ARTIFICIAL DEL TIEMPO

CUESTIONARIO
para recopilar datos destinados al

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

SENALAR EN LA CASILLA CORRESPONDIENTE:
MIEMBRO DE LA OMM ..ttt it e iiieena
Informe de las actividades realizadas en los afios 1984 [:::] 1985 [:::]

No se llevan o cabo actividades de modificacidn [::::]

El Miembro tiene sometido a reglamentacidn la
modificacion artificial del tiempo

El Mjembro no tiene sometido a reglamentacidn
la modificacidén artificial del tiempo [::::]

1, TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACION ARTIFICIAL
DEL TIEMPO:

da. Intensificacién de la precipitacién

Esta actividad es la respuesta a una situacién
de urgencia (por ejemplo seqULAS) soveooeccoceceosceoosoe

Esta actividad tiene por objeto lograr un aumento
del abastecimiento normal de agua cecosesssersrncscasnsno

b. Redistribucién de la precipitacién

c. Supresidn del granizo ceseecececes

d. Dispersién de la niebla .veevveco.

e. Otros (espeCifIqUeSe) ® % e SN 0EN0EN000ENRNLEI000808000080 0000600000 8R08 O

de investigacidn ..e.o.

2., Se t in-
° rata prin de desarrollo ..,.... e
cipalmente de
una actividad
operativVa seeoeeeensos

SN SN TN TN TN N N
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3. SUPERFICIE APROXIMADA DE LA ZONA DEL BLANCO: ouueoevcooesscosccacsonne km?
Y DE LA ZONA DE CONTROL (si se utiliza): vue.... Geevouana cesevavoo km2

4, NOMBRE Y/0 REFERENCIA DEL PROYECTO 6o s s eentaneecacennecnesontoasnsnnna

5 SITUACION DE LA ZONA EN LA QUE SE EJECUTA EL PROYECTO

6. a) ANO DEL COMIENZO DEL PROYECTO: eesococececsccecasoascnonens Ceoesenne .

b) ¢SEHA PREVISTO QUE CONTINUE EL PROYECTO DURANTE EL ANO PROXIMO?

sI — NO | NO SE SABE

7. NATURALEZA DE LA ORGANIZACION QUE PATROCINA EL PROYECTO (coldquese una x
en la casilla que corresponda

1

ACTIVIDAD DE LA ORGANIZACION GUBERNAMENTAL | PRIVADA

Agricultura

Energia

Silvicultura

Hidrologia

Fundacidn de investigacién

Transporte

Servicio meteoroldgico

Otras actividades (especifiquense)

8. DESCRIPCION DE LOS APARATOS DE MODIFICACION ARTiFICIAL'DEL TIEMPOI E
INDICACION DE LOS AGENTES DE MODIFICACION Y SUS INDICES DE DISPERSION,
TECNICAS EMPLEADAS, ETC (véanse instrucciones)

a. Procedimiento de 51embra.

Desde tierra (Cudntos generadores?
Desde aeronaves ;Cudntas aeronaves?
Mediante cohetes Proyectiles de artilleria

Otros (especifiquense) ...... cecoesetactasecasensoans ceiosesecsccens




b. Tipo de generador:

Quemador de acetona

Explosivo

Dispersién de sustancias

sélidas
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Fulguracién pirotécnica

Neutralizador liquido

c. Lugar de lanzamiento del material de siembra:

En tierra

Interior de
las nubes

Base de las nubes Cima de las nubes

Si el lanzamiento se hace en el interior de una
nube, ¢{a qué temperatura o cudl otro criterio?

© 906 000008 000 0s 8086000 0¢90000e000stes000sSssar e

Material de

Cantidad de material

. Consumo total durante
consumido

siembra (dar unidades) este ano (kg)
Agl ersessecoceesecasrseassaes it essesessescnsaesaceeannnse
Pb12 cetecasentesrenectsseeeann hecececacasscacenccosasssas

Hielo seco

€00 e 0200000000800 e0 000

NaCl e

esesss s sesercesscese e

ses e s ses 0s s00encs0ss e

CARACTERISTICAS DE LAS -NUBES TRATADAS:

a. Convectivas
A
(cdmulos)

Capa de nubes
(estratiforme)

Orogrdficas

es®ss00ccens

S e o e e ns e ces st s a0

Perturbaciones a
escala sindptica

Bandas dispuestas
a mesoescala

es es s ess v

b. Temperatura predominante de la base de las nubes (°C):

c. Criterios vutilizados para seleccionar los dias o las nubes para el
tratamiento:
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10.

11,

12.

13.

14,

15,

a. MESES DEL ANO A QUE SE REFIERE EL PRESENTE CUESTIONARIO, DURANTE LOS !
' CUALES SE HAN LLEVADO A CABO OPERACIONES DE SIEMBRA U OTRAS ACTIVIDA-
DES DE MODIFICACION ARTIFICIAL DEL TIEMPO ...v'v'evrrnenrrnncnnnnncnnns
b. ¢EN CUANTOS DIAS SE REALIZO ESTA ACfIVIDAD? ........................
a. ¢SE HABIA PREPARADO UN DOCUMENTO DE sI 7 NO
PLANIFICACION? :
b. DE SER ASI, (PUEDE PONERSE A DISPOSICION DE SI NO
LA OMM?
a. ¢SE HA REALIZADO UN ANALISIS DE LOS COSTOS SI NO
Y BENEFICIOS PREVISTOS (O REALES)?
“b. DE SER ASI, ¢(PUEDE PONERSE A DISPOSICION DE ST NO
LA OMM?
¢DISPOSICIONES PARA LA EVALUACION? SI NO
a. Experimento de seleccidn aleatoria SI l | NO l
b. Comparacién con los registros histéricos SI NO
Co Otros .iieiiireerereranennsons Sessenecscesecssassessecesans errescenans
d. ;Se dispone de un documento sobre la evalua- SI NO

cidn o se ha previsto elaborarlo?

e. De ser asi, ;puede ponerse a disposicién de SI ) NO
la OMM?

ORGANIZACION ENCARGADA DEL PROYECTO:

a) Nombre del principal miembro del personal técnico: ........ ceeseseans
b) Organizacidn: ...ceiveveeonnnn. N
€)  Senas Postales: ..ii.iiieeieiiniierieeneeienceetienenrarans ceeraens .

------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------
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16. ORGANISMO QUE PRESENTA LA INFORMACION:
a) Nombre del organismo que presenta la informacidn: .....c.ieveeeianen
b) Titulo oficial de la dependencia responsable: ......c.ceviernvacenss
c) Senas postales: ...eeeeeonon Coreeecneas cocoserecsanse Cetereerecnnocas
Firmado: ....viveiccienronnannans Cesreesesanseaens
Fecha: i.iiiiiiiiorieneiianesereseesssaseraossanns

Rogamos se rellene el presente cuestionario y se devuelva lo antes posible, y en
todo caso antes del 1 de julio de 1986 al:

Senor Secretario General
Organizacidn Meteoroldgica Mundial
Case postal N° 5

CH-1211 GENEVE 20

Sviza
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NOTAS ACLARATORIAS PARA RELLENAR EL. INFORME SOBRE
ACTIVIDADES DE MODIFICACION ARTIFICIAL DEL TIEMPO

Actividades de modificacién artificial del tiempo que deberdn consignarse en el in-
ventario o

La siembra o dispersién, en las nubes o en la niebla, de cualquier sustan-
cia inyectada con objeto de alterar la distribucién de las dimensiones de las gotas,
que produzcan cristales de hielo o la coagulacidn de gotas mindsculas, que altere el
proceso de formacién de granizo o de descargas eléctricas, o que influya de un modo u
otro en el desarrollo natural del ciclo de formacién de nubes o en el medio que las
rodeq,

Cualquier otra actividad, realizada con intencidén de producir por medios ar-
tificiales cambios en la composicién, el comportamiento o la dindmica de la atmdsfera,

Por ejemplo:

a) lg vtilizacién de fuegos o de focos de calor con miras a influir en la cir-
culacién convectiva o a provocar la evaporacién de la nieblg; :

b) la modificacién del intercombio de la radiacién solar de la tierra o de las
nubes, mediante la emisién de gases, polvos, liquidos o derosoles en la at-
mésfera;

c) la modificacién de las coracteristicas de las superficies terrestres o li-

quidas espolvoredndolas o tratdndolas con sustancias pulverizadas, o con 1li-
quidos nebulizados, materias colorantes u otros materiales;

d) la emisién en la atmésfera de particulas cargadas eléctricamente o de parti-
culas radiativas, o bien de iones;

e) la aplicacién a la atmésfera de ondas de choque, fuentes de energia sénica
u otras fuentes explosivas o acdsticas;

f) la vtilizacidn de aviones y helicédpteros para la dispersién de la niebla me-
diante la corriente de uire provocada por las palas o hélices de los mismos,
asi como la utilizacién de reactores y de otros generadores artificiales de
viento;

g) la vtilizacién de lasers u otras fuentes de radiacién electromagnética.

Actividades de modificacién artificial del tiempo que no deberdn consignarse en el
inventario

Actividades de indole puramente local, tales como la utilizacién de pararra-
yos o dispositivos de descargas estéticas a bordo de los aviones, buques o edificios;
o la utilizacién de pequefios focos caloriferos, de ventiladores, de generadores de hu-
mo; o el empleo de aeronaves con miras a aprovechar la corriente de aire provocada por
las palas de los rotores o las hélices, o de riesgos para evitar la formacién de hielo
en zonas o terrenos en los que los cultivos son susceptibles de sufrir dafios por causa
de las heladas.

Se solicita el envio de un ejemplar rellenado de este formulario para cada
actividad de modificacién artificial de tiempo (en adelante denominado proyecto).
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EXP
U

ACTON ADICIONAL
de las preguntas q U

C
iguran en el formulario para el

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

PREGUNTA" 1

PREGUNTA 2

PREGUNTA 3

PREGUNTA 4

PREGUNTA 5

PREGUNTA 6

PREGUNTA 7

PREGUNTA 8

Escribase una (X) en la casilla que corresponda a la finalidad de la
actividad. Se entiende por proyecto una serie relacionada de activi-
dades de modificacién artificial del tiempo que tienen un objetivo
comin,

Escribase una (X) en la casilla correspondiente a la finalidad de la
actividad:

- investigacidén - investigacién de cuestiones cientificas;

- desarrollo - trabajos sobre el terreno para optimizar los procedi-
mientos;

- operativa - trabajos sobre el terreno con la intencién directa de
obtener beneficios econémicos,

La zona del blanco es aquella en la que se trata de obtener un efecto.
La zona (o zonas) de control es aquella que se escoge para que no sea
afectada por el material de siembra y se utiliza para evaluar los re-
sultados dentro de la zona del blanco.

Consignese el nombre y/o referencia de los proyectos que ejecuta el
realizador. 3Si el proyecto fue comunicado ya en el inventario ante-
rior, rogamos cite el ndmero de inventario de la OMM que aparece en la

Columna 1.

Indiquese el lugar donde se ejecuta el proyecto de modificacién artifi-
cial del tiempo mediante coordenadas geogrdficas y el nombre de la re-
gién.

a) Consignese el afio en que tuvieron lugar las primeras actividades
en el marco del presente proyecto.

b) Indiquese si estd previsto que el proyecto continle, sefialando con
vna (X) la casilla adecuada.

Indiquense los principales intereses de la organizacién que financia el
proyecto, sefialando con una (X) la casilla apropiada (utilicense varias
sefiales si es necesario),

Se entiende por aparato para la modificacién artificial del tiempo
cualquier aparato utilizado con la intencién de producir cambios arti-
ficiales en la composicién, comportamiento o dindmica de la atmésfera.
Por ejemplo, generadores de humo de AgI,dispositivos de propano, ful-
guraciones, cohetes, proyectiles de artilleria, reactores, etc,

a) Procedimiento de siembra, indiquese, sefialando con una (X) la casi-
lla adecuada, el cardcter del sistema de emisién, con base en tie-
rra, aerotransportado, etc.
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PREGUNTA 9

PREGUNTA 10

PREGUNTA 11

PREGUNTA 12

PREGUNTA 13

PREGUNTA 14

PREGUNTA 15

PREGUNTA 16

b) 1Indiquese el modo en que se prepara el material de siembra para
su dispersién (por ejemplo, quemando una solucién de yoduro de
plata en acetona). La dispersién de sustancias sélidas se refie-
re al lanzamiento de grénulos (por ejemplo hielo seco), polvo
(por ejemplo, NaCl), etc.

c) Indiquese el lugar en el que se dispersa el material de siembra
sefialando con una (X) la casilla adecuada.

d) Indiquese qué material de siembra se utiliza y su Indice de
dispersién (masa por unidad de tiempo, masa por nube, etc.). In-
diquese la cantidad total de material empleado durante el perfiodo
de este informe en kilos.

a) Indiquese, sefialando con una (X) la casilla adecuada, las carac-
terfsticas generales de las nubes que se seleccionan para el tra-
tamiento,

b) Indiquese la gama predominante o general de las temperaturas de
la base de las nubes.

c) (Cubles son las caracteristicas distintivas de las nubes en los
dias en que se han sometido a tratamiento y de las nubes no tra-
tadas?

iDurante qué meses se desarrolld el proyecto sobre el terreno y en cudn-
tos dias se realizaron las operaciones? Seria (til cualquier otra
informacién relativa a la duracién de la actividad;

Un documento de planificacién podria contener informacién relativa a
los objetivos y espectativas y a los medios de alcanzerlos. -

Esta pregunta se refiere a las ventajas econémicas previstas o alcan-
zadas., :

Esta pregunta se refiere a la evaluacién de la eficacia del proyecto.
Se acogerd con satisfaccién mayor informacién sobre los medios utili-
zados para juzgoar los méritos del proyecto, y ello puede describirse
bajo el punto 15 o en una pdgina aparte.

Rogamos proporcionen el nombre y direccién del organismo al que ha de
dirigirse toda peticién de mayor informacién.

Esta pregunta tiene por finalidad permitir que la persona que presenta
el informe incluya toda informacién no tratada por las preguntas 1aql3
pero que estime importante o de interés, como pueden ser las referen-.
cias a informes publicados en los que se describen los resultados de
la operacién o experimento de modificacién artificial del tiempo. To-
da informacién no consignada anteriormente, planes concretos para un
nuevo proyecto, informacién que se solicita, etc. puede exponerse en
la pregunta 15,

Rogamos proporcione el nombre y direceién del organismo que transmite
esta informacién a la OMM,
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ORGANIZACION METEOROLOGICA MUNDIAL

INFORME SOBRE PROYECTOS TERMINADOS DE MODIF ICACION ARTIFICIAL DEL CLIMA

(Coléquese una X en la casilla o casillas que corresponde)

MIEMBRO DE LA OMM: <vveveveerenvenennsncecscannsasnnses censesrsatecasas cesessarasesores

1. Descripcidn del proyecto

1.1 Identificacidn del proyecto (nombre/lugar/organizacibn): veeeeeeeeseoscees

9800600090008 08080 080000800 6cae80¢6eCDeDICIIDOINIOEIOEEIEIOOLIOOSEEOEESEED sees e

2060060 E o000 R0SRIGESIOEONCEIPOPEETPTTIETDNTS #5000 R I E OO0 CEN0LLESO0SSESESGEEROLECEIESIOIEINERIROETLITOTTRES

1.2 Finalidad(es) del proyecto:
Aumento de las precipitaciones - lluvia [:::::] nieve [:::::]
Supresién del grdnizo :
Supresién de los reldmpagos [:::::]

Otros (sirvase especificcr) e ceceessecanennans cseesarocses

1.3 Principales tipos de nubes de que se trata:

Orogrdfica [:::] Cumulus [:::] Estratiforme [:::] Frontal [:::]

2. Duracién del proyecto

2.1 Duracién del proyecto en af0S cesesescessssssesssscssscacsssssosasssasnoas
2,2 Perfodo en que se han llevado a cabo las operaciones durante cada afio:

del ® 8 0609 090008 08¢0 PODONFEI SISO Ql ® 0 0 8 09 08 00RO BRSSO SO0DNSSPSS inClUSive'

3. Operaciones de siembra

3.1 Reactivo quimico de siembra: Agl [:::::] CO2 [:::::] NaCl [:::::]

Otras (SErvase eSPeCifiCOT) uueeeesseecoacsscsasssssasoacnonossassnnsnanns
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3.2

3.3

. Generador(es): Terrestre [:::::::] Aerotransportado [:::::::]

Si es terrestre, sirvase dar el nlmero de generadores ....esveeseccccsscss

Procedimiento de siembra mediante aeronaves:
ALtitud de 1o SIeMDIG sevesocsnsonsessosenssenconcansancnsassnsosas M
Longitud de ld trdyectoria de Siembrq seeossceescsssscessecseessesse N O km

Indice de siembra ® 00050000088 00060008060000006000000606000800000000ssssT Kg h-l

4, Concepcién del proyecto

4.1

4,2

4,3

4.4

Concepcién bédsica: S6lo en la zona del blanco [:::::::] En la zona del
blanco y zona de control [:::::::] En la zona del blanco y/o zona de

control [:::::::]

Distancia entre las ZONAS: ..ceuesvssccaosnsssossssssscsnsssssonsssscs KM

Determinacién de la zona: Fija [:::::::] Variable [:::::::]

Si es variable, sfrvase dar la base para la definicibn ...eevsevsceosceces

Subdivisiones de la zona, en caso de que hubiera (sirvase dar el némero y

lu natUrGleZG) © 9 0050608892000 0PI ONR0se0N0SEDRIEINELIOEOITROIRORCRRISIORINOYQTS

L A N N R O N N N N N N NN NN RN N EE NN NN I RN N

5. Ubicacidén del proyecto

5.1

5.2
5.3
5.4

Terreno donde se lleva a cabo el proyecto: Montafioso [:] Accidentado [:]
Llano [:]

Tamafio de 1a zona del bLaNCo: veeeesecessesssssssssssssesscssosnasses km2
Tamafo de la zona de GONEIOL: vuvesesesssseosessasssssnasassnnannnsns km2

NGmero de pluvidmeltroS: seeeeecssacescssscasscesscessassassosnssssense

5,4,1 Todos los tipos de pluviémetros: en la zonadel blanco seseeeavsess
en la zonade control ....icavcaee
5.4.2 Registro de los pluvidmetros: en la zona del blanco .c.vveoeveens

en la zonadecontrol ,sevieencosss
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5.5 Otra serie de verificaciones (por ejemplo reflectividad del radar, medida

de las nubes mediante una aeronave, paquetes de granizo, etC.): .eeeesovses

L N R A T I R R R N N R A I R A R S N N AR R RN R R A N R N RN

Unidad experimental

6.1 Duracién de la unidad en horas o dias: .eeeeersostescsscscocncaccsncncnns
6,2 Condiciones que determinan si una unidad puede ser sembrada o no: ..e..e.

© 8 2800080 0R0B S0P CELPS0OILEODEED00S0000000800C00PNINOSP0000SESSOBSOBNETTIOEBREGEETSE

6.3 Nlmero total de unidades sembradas y no sembradas (en el caso de que el
disefio sea de una zona del blanco y/o de control indistintamente esto se

aplica G CAdO ZONA): saeeeeoesesssoccnnnossscssessssasssacasssasosscasess
O 8 ST 00880000000 SP00000C00CO000C6E0D 000NN NS ESINOS 0500 LEBEN0ELRSON0CNEDS

6.4 Seleccién aleatoria de las unidades experimentales:

No limitada ] Limitada 1

Si es limitada, sfirvase dar el carficter de La Limitacién «eeeesesesssoncss

6.5 Per.{odo de siembra nOl‘malideo: ...nooouuooo-.n-----‘oo..aoo hOrG_S s0000see

Resultados de los proyectos generales (no estratificacién o purticién)

7.1  Nombre de la(s) pruebc(s) estadfstica(s) y/o andlisis: ..eeencsecssersncs
7.2  Transformacién(es) para cada pruebd: cu.eesessceescsoesoscscsosssssosnanas
7.3 Resultados de cada prueba y/o andlisis:

7.3,1 Cualitativo

No hay diferencia E_—_:j Més precipitacibn E::]
Menos precipitacién [::: Menos masa de granizo [::]

Otros resultados cualitativoS: ..seeeoscecevevsossssccssscesasasne

#0084 0850060600800 80809008050060eC00s0080E0008000800EESLLIOCOBRSEBEECEIVPOEOETTRDSINTISIDS
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7.3.2 Cuantitative:

Relacibén de la semilla/no semilla: e eeetetnenteretrenenanosaans

Significado estadistico: .e.eeeecessccoccncscsrssansescascssoccacss

8. Base para la evaluacién de los resultados

8.1  Especificaciones analfticas fijadas antes de que se haya llevado a cabo el

proyecto

8.1.1 Carfcter de la estratificacién(es), en caso de que hubiere

8.1.2 Tamafio de muestra para cada estratificacién (nGmero de unidades de

semillas/o no semillas):

8.1.3 Prueba(s) y/o anélisis para cada estratificacién:

8.1.4 Transformacién(es) para cada estratificacién y cada prueba:

8.1.5 Resultados p&ra cada estratificacién, prueba y transformacién:

8.1.5.1 Cualitativo:

8.1,5,2 Cuantitativo:




8.2
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Especificaciones analfticas seleccionadas después de revisarse el proyecto:

8.2,1

8.2,2

8.2.3

8.2,4

8.2.5

Carécter de la particién(es):

Tamafio de muestra para cada particiédn (nGmero de unidades de

semilla/no semilla):

Prueba(s) y/o andlisis para cada particién:

Transformacién(es) para cada particibén y cada prueba:

Resultados para cada particidn, prueba y transformacién:

8.2.5.1 Cualitativo:

8.2.5,2 Cuantitativo:
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9. Efectos que tiene fuera de la zona (por ejemplo fuera de la zona del blanco)

9.1 Indicio del efecto: . i

9.2 Distancia méxima observada:

9.3 Significado estadfstico (tamafio de la zona y probabilidad):

10. Comentarios

11. Principales referencias para que se publiguen los resultados (lugar en el que se !

pueden encontrar los detalles antes mencionados): .




WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

LIST OF CLOUD PHYSICS AND WEATHER MODIFICATION

RESEARCH PROGRAMME REPORTS

Review of Warm Cloud Modification by
Bh. V. Ramana Murty (September 1984)

Papers Presented at the Fourth WMO
Scientific Conference on Weather
Modification

(Honolulu, Hawaii, 12-14 August 1985)

Notes for the International Cloud Modelling
Workshop/Conference

(Irsee, Federal Republic of Germany,

15-19 July 1985). (Out of print)

Register of National Weather Modification
Projects 1983 (November 1985)

The Evaluation of Hail Suppression
Experiments - Report of Meeting of
Experts (March 1986)

Information Concerning Weather Modification
Directed to Government Decision-Makers
(June 1986)

Trends in Weather Modification - 1975-1983
(L.R. Koenig, Geneva, November 1986)

Report of the International Cloud Modelling
Workshop

(Irsee, Federal Republic of Germany,

15-19 July 1985)

Register of National Weather Modification
Projects — 1984 and 1985
(Geneva, July 1987)

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

)

03

o7
78

97

123

139

182



- LIST OF PRECIPITATION ENHANCEMENT PROJECT REPORTS

Report of the First Session of the Interim Precipitation Enhancement

Report No. 1
Project Board
(Geneva, November 1976)

Report No. 2 Position Papers Used in the Preparation of the Plan for PEP (Geneva,
November 1976)

Report No. 3 Plan for the Precipitation Enhancement Project
(Geneva, November 1976)

Report Ne. 4 A Review of the Hydrological Aspect of Evaluation of Precipitation
Enhancement
(Geneva, May 1977)

Report No. b Cloud Seeding Reagents (Sofia, Bulgaria, October 1977)
(Geneva, November 1977)

Report No. 6 Areal Extent of Seeding Effeets in Relation to the Precipitation
Enhancement Project (Charlottsville, VA, USA, November 1977) -
(Geneva, December 1977)

Report No. 7 Aireraft Instrumentation for Cloud Physics Research and Weather
Medification Programmes (Boulder, CO, USA, February 1978) -
(Geneva, Mareh 1978)

Report No. 8 Report of the Second Session of the Interim Precipitation
Enhancement Project Board - (Geneva, April 1978)

Report No. 9 PEP Design Document - (Geneva, April 1978)

Report No. 10 Survey of the Climatology and Synoptic Weather Patterns at the
Proposed PEP Site in Spain - (Geneva, November 1978)

Report No. 11 Operations Plan for Site-Selection Phase~3
(Geneva, November 1978)

Report No. 12 Preliminary Environmental Immpact Study of the Site Proposed for PEP
(Geneva, December 1978) - (Geneva, August. 1979)

Report No. 13 WMO Training Workshop on Weather Modification for Meteorologists —
Lecture Notes - (Geneva, December 1979)

Report No. 14 The Dispersion of Cloud Seeding Reagents (Valladolid, Spain, March
1979) - (Geneva, April 1980)

Report No. 15 PEP Site Selection Phase-3, 1979 Field Programme - Overview and
Data Catalogue - (Geneva, February 1980)

Report No. 16 Report of the Third Session of the Precipitation Enhancement Project

Board (Geneva, September 1979)
(Geneva, November 1979)



LIST OF PEP PROJECT REPORTS (Contd.)

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

Report No.

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Statistical Design Considerations for Precipitation Enhancement
Projects (Moscow, USSR, 29 October to '
2 November 1979) - (Geneva, February 1980)

PEP Site Selection Phase-3, 1979 Field Programme - General Weather
Conditions and Rainfall Charaetemstlcs
(Geneva, March 1980)

PEP Site Selection Phase-3, 1979 Field Programme - Two Studies of
Precipitation Patterns - (Geneva, March 1980)

Report of the Fourth Session of the Precipitation Enhancement
Project Board (Valladolid, Spain, May 1980)
(Geneva, May 1980)

PEP Site Selection Phase-3, 1980 Field Season - Overview and Data
Catalogue - (Geneva, October 1980)

PEP Site Selection Phase-3, 1980 Field Season — General Weather
Conditions and Cloud Structures
(Geneva, November 1980)

Rainstorms, Synoptic Background and Radar-Seen Clouds During the
1980 PEP Season - (Geneva, November 1980) -

The Uses of Numerical Models in Weather Modification Research and
Operations (Toronto, Montreal Canada, December 1980) - (Geneva,
April 1981)

Report of the Fifth Session of the Precipitation Enhancement Project
Board (Geneva, May 1981) - (Geneva, May 1981)

PEP Site Selection Phase-3, 1981 Field Season - Data Catalogue
Weather Conditions and Cloud Structures
(Geneva, September 1981)

Report of the Sixth Session of the Precipitation Enhancement Project
Board (Geneva, March 1982) - (Geneva, April 1982)

Preliminary Assessment Report of the Site Selection Phase-3 of the

Precipitation Enhancement Project
(Geneva, April 1982)

PEP Site Selection Phase-3 - Studies Based on Data Acquired by
Radar (Geneva, January 1983)

PEP Site Selection Phase-3, Supplementary Report on Analysis of
Duero River Basin Data (Geneva, February 1984)

Modification of Precipitation from Cumulus Clouds
(Geneva, February 1984)

Numerical Simulation of Cloud Behavior Based on Duero
River Basin Data (Geneva, June 1984)

A\l




LIST OF PEP PROJECT REPORTS (Contd.)

Report No. 33 PEP Site Selection Phase-3, Descriptions of Regions of Potential
Identified by Aerial Reconnaissance
(Geneva, May 1985)

Report No. 34 Synopsis of the Precipitation Enhancement Project — 1985 (Geneva,
August 1986)
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