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I. INPRODUCTION

As: part of the Weather Modification: Programme approved by the Seventh
World Meteerolegical Congress (Géneva, 1975}, the Secretary-General maintains
a Register: of experiment:s: and operations. inm weather modification carried out
within: Member countries:

The pregsent publiecatieon is the minth of its kind and is based on
information received. from Member countries on experiments and operations
sponsored by governmental agencies and- private concernss that took place during
1983. For wvarious reasons, the register: does not contain information on all
weather modification projects.

The- first seven issues of the- Regdster were similar im layowt and in -
the gathered information: The: eighth igssue (1982) contained substantially
different information and format: than did the earlier Registers. With the
endorgsement: of the EC Panel of Experts/CAS Working Group on Cloud pPhysiecs and
Weather Modification (15th Sesgion, 1983), thig issue returns to the format
and information of the: first sewven issues (with some medifications). To
assist the reader in understanding the contents of each of the 12 columns used
in the tabular presentation, detailed explanations are givemn in Section IIT
{pp. 4=-5). The questionnaire which was sent-to all Members in June 1984 is.
reproduced, in Amnex A of Appendix B to. the report, in the four official
languages of WMO to ensure that: the tabular information will be readily
understecd by all readers., Information from these questiennaires is given in
Part IV of the Register. The form to be used in reporting completed
programmes or for which a physical and/or statistical evaluation has been
carried out is reproduced: as Annex B of  Appendix B. Heowever, no reports on
completed programmes were received and no information of this nature is
included in the 1983 Register.

The list of Members for which information is included in the Register
is-given im Section II, whilst the Members which replied that no weather
modification activities had taken place in their country during 1981 are
listed in- Appendix A.

Requests for further information on the projects may be addressed to
the reporting agency for each country which is included in Section ¥ of the:
register. The WMO Secretariat will be happy to assist if necessary.
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LIST OF COUNTRILS INCLUDED IN THE REGISTER

AUSTRALTIA
AUSTRIA
BRAZIL
BULGARTIA
CANADA

CHILE

DOMINICAN REPUBLIC

FRANCE

GERMANY, FEDERAL REPUBLIC

HUNGARY

INDIA .
INDONESIA .
IRAQ . .
ISRAEL .
ITALY .

MADAGASCAR
MALAYSTA
MOROCCO
NORWAY
PANAMA

SPAIN
THAILAND .

UNION OF SOVIET SCCIALIST
UNITED STATES OF AMERICA

YUGOSLAVIA

REPUBLICS
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DETAILED EXPLANATIONS -OF COLUMNS USED IN TABULAR INFORMATION IN REGISTER

{The figure in brackets following the column heading title is the

gimilar item im the questionnaire shown in Appendix B}.

Column 1:  #WMD Register No.
This vonsgists of country indicator letters (according to TS0 Standard
3166-19874) and a serial number fer each project.
Column 2: Objectiwve of project, type of organization carrying it out (1) and (2)
bev = Development PE = Precipitation enhancement
Pog = TFog dissipation (E) = Emergency
Hail = Hail suppressioen (R) = Routine
Qp = Operatiomal PR = Precipitatien redistribution
Res = Research
Column 3: BApproximate size of project area (3)
Given in wgsquare kilometerz for target and control (if any) areas.
Column 4; Name of project «34)
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 61 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
(7) = indicates project status is unknown
Column 73 Nature of organization sponsoring project (7)

Indicated by abbreviations as follows:

Agr = Agricultural Mil = Miilitary

Erg = Energy Wea. Ser. = Meteorological
For = TForestry {P} = Private

) = -Govermmental Res = Research

Hyd = Hydrological Trans = Transpertation
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Column 8: Apparatus, seeding location (8)
Abbreviations are as follows:
Air = Airborne Pyro = Pyrotechnic
A/C = Aircraft R/C = Remote—controlled
G/B = Ground-based temp. = Temperature
gen = Generator

Column 9: Agents, dispersal rates
Self-explanatory.

Column 10: Characteristics of clouds treated, seeding ¢riteria (9)
LWC = Liquid water content temp. = Temperature
Obs = Observations

Column 11: Active period during reporting year (10)
Self-explanatory.

Column 12: Documentation (12 and (13)

Firast (Yes or No) applies to analysis of costs and benefits
Second (Yes or No) applies to provisions for evaluation



(1) (2) (3} (4) t5) (6) (7 (8) (9) (10) (11} (12)
AUSTRALIA
AU 1 | Res. 3000 Narthern West Australian|1980 | Agr. JAir: 1 A/C, solid 250 g/km dry ice Layer & synoptic scate [May-Oct Yes
| PE(R}) | Target [Wheatbelt Wheéatbelt, No (@) dispensing generator, disturbances; predomi- No
(E} | 4000 Cloud Study Morowa to Agr. Seeding at cloud top nant ¢loud base tem- Trial
Control Ballidu {P) perature +10 C; seeding
Seeding criteria: cloud only
top <-5 C, Tow cqncen-
tration of ice particles
LWC >0.1 g/m3 i
AU 2 | Res. [3160 H.E.C. Cloud Central High- {1979 | Epergy|Air: 1 A/C, acetone 660 g/hr; 5.5 kg AgI|Layer; predominant cloud|8 days: Yes
PE(R) | Target |[Seeding lands, Tasmania| No (G) burner; in-cloud (total) hase temperature -6 to Apr Yes
11680 |Experiment jat temp. between +7 €; seeding criteria: |through
Control|Stage 2 -5 & -15 C claud top temp. <-5 C, Sept
LWC >0. 1/gm3
AUSTRIA
AT 1 |Op. 500 Airborne 48°15'-48°30'N (1981 | Agr. |Air: 2 A/C, acetone 6.7 kg/hr; 100 kg Predominant ¢loud base {18 days: | No
Hail Target |Hail Defense 15°20*-15°50'E | Yes {P) burner; seed at cloud temp. 10 to 15 C; Agl May-Sept | Yes
Lower Austria hase; G/B {total). Seeding
criteria: radar
reflectivity & visual
obs.
AT 2| Dp. {1200 Hail suppres- | 47°00'-47°15'N (1982 | Aagr. Air: 2 A/C, acetaone 0.7 kgs/hr; 808 kg Predominant cloud base |67 days: No
Hai Target |sion by 16°30*-16°00"'E | Yes | (F) burrer,seed at cloud [AgI (total) temp. 10 to 15 C; May-Sept | Yes
ground based base; 30 G/B acetone Seeding criteria: Radar
generators burners reftectivity & visual
cambined with obs.
aircraft [
Styria
BRAZTL
BR 1| Res. 400 40°30'W 1971 Res. |Air: A/C, liquid 40 "1/min; 500,000 kyg|Convective; predominant |260 days:| No
& Op. | Target 9°24'S {?) (G) spray at cloud INaC1 {(total) cloud base temp. Jan-Jun; | Yes
FPE (E)| 400 base 18 to 24 C; seeding Nov-Oec
Control criteria: cloud thick-
ness at least T km
BR 2 { Dp. 140000 [Artificial State of Ceara 1972 | Agr. Air: 3 A/C, Tiquid 1 ka/km; 107200 kg ]Convective, orographic 175 days:| No
PE(R) | Target |Seeding Yes Hyd. spray at ¢loud Nacl (total) & bands organized on Jan-May; Na
& PR | Programme of Res. base & in-cloud : mesoscale; predominant (Qct-Dec
the State of Wea. ([at temp. between ¢loud base temp. 10 C;
Ceari Ser. |5&10¢C seeding criteria: visual
(G) observations & synoptic




(1 {2} (3) (%) (5} (6) (7} (8) {9) {10) (1) (12)
BULGARIA
BG 1| Res. 14200 1982-11 42°N-24°E 1969 | Agr. Air: Rockets. Seeding | 56 kg/hr, 18918 kg | Convective; predominant |64 days: Yes
Op. Target 43°0°N°Z3°30°E | Yes | Wea. in-cloud at temp. PbIZ (total) cloud base temp: 13 C; Apr-Sept Yes
Hail Serv. |between -5 & -10 C Seeding criteria based
Insu- on radar signal
rance
(@)
CANADA
CA 1| Res. 48000 Alberta 83-02 130 km radius 1974 | Agr. Air: 6 A/C, acetone Wing flare: Convective clouds; 25 days: Yes
PR Target |Alberta Hail of Red Deer Yes (G} burners & flares; 2250 g/hr; droppa- | predominant base temp.: {15 May Yes
Hail 80300 |Project Industrial Res. cloud base & cloud top ble flare: 10,000 5 C; selection criteria: {through
Control Airport,Alberta (G) seeding (-8 to 0 Q) g/hr; 144 kg AgI radar obs. & visual 31 Aug
(total). Acetcne from A/C
burner 130 g/hr Agl
CaA Z | Res. 14600 Southern Vulcon- 1981 Agr. G/B: 92 impregnated 2 to 10 g/hr per Convective clouds; 37 days: Yes
PE Target |[Alberta Lethbridge Yes (G) coke generators; unit; 39.3 kg Agl predominant base temp. 20 Jan Yes
Hail Plume Study/ area of Res. (total) +5 C; selection crite- |[through
Rainfall Southern (G) ria includes synoptic 19 Aug
Enhancement Alberta situation, atmos.
Alta 83-01 stabitity and upper
level winds
CHILE
CL 1 ¢}0p. 30,000 |Precipitation Between 1979 Agr. Air: 1 A/C using 113 flares Convective & stratified |14 days: Yes
PE Target |Stimulation 26 & 32 § (M (G) flares; seeding at 2.2 kg Agl (total) | clouds; predominant base)2T May to )Yes
{RRE) Project Andean Sector hase, top & contain- temp. from +2 to ~iC 7 Sept
ing interior of clouds seeding criteria based
with 1Tiquid water at on forecasts, visual &
temp. Tower than -5C radar obs.
DOMINICAN REPUBLIC
DO 1| Dev. 6000 Increased 1984 Energy|G/B: 30 G/B acetone 7.5 g AgI per hour Convective & orographic |May-Aug -
PE Target |stream flow to Yes (G) burners clouds, bands organized
(R) dams on the mesoscale; pre-
dominant base temp.:
21 C; Seeding criteria
based on atmos.
sounding, visual & radar
obs.
|




(h

(a)

(2} (3) (5) (6) (7) (8) (9) (10} (1) (12)
FRENCE
FR 1 |Op. & [55000 {Hail prevention|SW Frarce 1952 |Agr. |G/B: 455 acetong B g/hr AgI per Cofvéctive tibuds; 20-40 days|ves
Res. |Target ){ANELFA} (Dept., 9, 17, Yes | (P) burhers gehgratar, 1384 kg | predomirant base temp.: |tdtdl Yes
Hail |470000 16, 17, 31; 33 {total) 0 told € {depends
Control 40, B4, 65, 66 on loca-
81) tton)
April-Oct
FR 2 [Res. [1000 Grossversuch Region of 1974 | Agr. |Air: Pyrotechnic About 15,000 kg Convective clouds; 120 days: |V&s
Hail |Target | IV Lucern, pre- | (G} rockets in-¢loud {totdl) predominant base témp:! [15 May to |Y&g
1000 {Note data Switzeriland para- | (P) seeding at temp, <-5C #13 C; séeding criteria |15 Sapt
Control|that follows 47 N; 8 E tions | Insur-|Z max >»35 DBZ based ofn Soviet tech-
is for 1977 field |ance nigues; 50/50 randomiza-
through 1981 1977~ [ (P} tion
fields Ops.) 1981
field
cper.
will
not
con-
tinue
GERMANY . FEDERAL REPUBLIC OF
DE 1 | Hail |2zooo Hail suppres- i47.8N; 12.0E; |1975 |Agr. [Air: 1 A/C, seeding at| 1500 g/hir Agl Convective 371 days: |[No
{0p) Target |sion project in|{Rosenheim- Yes | For. ¢loud base, acetane May-Sépt |[No
Rosenheim Miesbach Regign () burngr
DE 2 | Hail | 1700 Hail suppres- |Southern 1978 |Agr. |Air: 2 A/C, atetahe 13 kg Agl (totil) Convective cliouds; 30 days: |Mo
(Res.}| Target |sion in Germary, Kreis | Yes | (G&P) |burners; seeding at predeminant cloud base |May-Sept |Yes
4000 Dberschwaben Ravenshurg cloud base temp. +5 C; seed all
Control Cumulonimbus




(1}

(2)

(3)

(4)

(5

(6)

(7

(8)

(=)

{10)

(m

(12}

GERMANY, FEDERAL REPUBLIC OF (Contd.

DE 3

HUNGA

Hail
(Op.)

RY

Res.
Dev.
Op.
Hai

Res.
PE

ESTA

Res.
Op.

PE(E)
& PR

Res.
PE(R)

2500
Target
5 con-
trol
areas
of
about
2000
kmZ
each

1500
Target

160D
Target
1600
Control

1000
Target
4500
Target
Note:
Info.
is for
two
target
areas

10000
Target

Hail preven-
tion in the
Stuttgard
Region

Warm Cloud
Modification
Experiment,
Maharashtra
State, India

Rainmaking
Experiment
Project

Precipitation
Enhancement in
Mosul, Irag

49N, 10E;
Baden-Wurttem-
berg Region

Baranya County
45 30N; 18 15E

Maharashtra
State, 18N to
19 06N; 74
15E to 74 38E

South
Kalimantan
(Riam Kanan) &
West Java
{Jatiluhur)

Mosul

1979
Yes

i976
Yes

1973
Yes

1979
Yes

1983
(?)

Agr.
(G&P)
Hail
Insur-
ance
Co.)

Insur-
ance
(G)

Res.
Ins.
(G)

Res.
(G)

Res.
(G)

Air: 1 A/C, seeding
at c¢loud base with
prrotechnic flares

Air: In-cloud seeding
at temp. between -5 &
-12C

Air: 1 A/C seeding
in-cloud about &G0 m
above cloud base
dispersing solid
particles

Air: 4 A/C using Ti4g.
spray & solid dispen-
sers. Seeding at c¢loud
base, cloud top and
in-cloud at temp. <{20C

Work is in a planning
stage :

About 2000 g/hr Agl
or 20 flares/hr
18.2 kg Agl (total)

1 to 10 rockets per
cloud, 1000 kg PbI
{total)

600-1800 kg/hr,
26,000 kg NaC)
(total)

Four tons per day
NaC1, 80 tons
(total): one ton
per day CaCl2,

20 tons (total);
one ton per day
urea, 20 tons
{total); 2000 Yiters
per day urea solu-
tion, 50,000 liters
{total)

Convective clouds;
predominant base temp.
15C; seeding criteria
based on sounding
(stability & precipita-
ble water) & radar PPI
& RHI abs.

(25 db+tops 20000 feet)

Convective; seeding
criteria based on radar
characteristics

Convective clouds with
predominant ¢loud base
temp. 15-16C; seeding
criteria based on
sounding cloud depth
{600-3000 m in case of
seeding randomely chosery
target-control clouds

Convective & orographic
clouds with predominant
base temp. 15 to 20C;
seeding criteria: base
temp. <20C, wind spéed
>185 knots at all levels
in lower troposphere

27 days:
25 April
to 15 Oct

36 days:
Apr-QOct

26 days:
Jul-Sept

21 days:
in each
operationa
month
May-Jun &
Sept-Dec

Yes
Yes

Yes
Yes

No
Yes

Yes
Yes

Yes
Yes




(1) (2) (3) (4) {5) (8) t7) (8} (9) (10} (1 (12)
ISRAEL
IL 1| Res. 16000 }Rainfall Entire country |1975 | Agr., | Air & G/B based G/B generators: Convective, synoptic - Yes
op. | Target |[Stimulation North of Yes | Hyd. | acetone burner 11 g/hr Ag¥, 120 kg | scale disturbances & Yes
PE(R) | 2300 Project (EMS/ | Beer-Sheva (G) generators: 2 aircraft|(total); dirborne bands organized on
Control MEKOROT) : northern part seeding at cloud base [generators: &00 mesoscale; predominant
seeded rout- plus 75 ground based {u/hr,186 kg (total) | cloud base temp.:
inely, southern generators 5 to 10C; seeding
part randomized criteria: cloud base
<1800 m, cloud top
temp. <-8C
ITALY|
IT 1| Res. 1200 Grossversuch 47N 8E, Central 1975 | Agr. Air: Seeding in-cloud |120 kg pyrotechnic |Convective clouds; No field | No
Hai1l Target Iv Switzerland No (5) at -5 to 10C using mixture/hr seeding criteria based | work in Yes
rockets carrying oh Soviet K criteria 1983
pyrotechnic genera-
tars
IT 2 | Op. 2000 Campagna Provincia di Yes | Agr. G/B & Air: 12 ground 350 kg AgI (total) Cenvective clouds & 42 days: Yes
Hail Target [Difesa Anti- Vicenza (G) based generators consumed G/B: synoptic scale distur- | Jun-Sept Yes
6000 grandine (NE Italy) burning Agl in 1.2 kg/hr AgI bances; predominant
Control | "VYICENZA" kerpsene & BTH; 1 A/C [Air: 2 to 3 kg/hr cloud base temp.:
using pyrotechnic 1agl 10 to 20C; seeding
generators seeding at criteria based on
cloud base synoptic situation &
MADAGASCAR
MG 1 | Op. 40000 |Combat drought| Mahafaly & 1983 | Agr. | Air: 1 A/C with solid |100 g/min, 380 kg Convective clouds; 30 days: No
PE Target Androy regions |(?) & dispenser seeding at [NaCl (total) predominant base temp. Dec-Mar; No
(R&E) 245 to 25.55 & Wea. ¢loud base & in-clouds 10C; days of operation | Jul-Aug
44E to 46.5E Ser. at 8 to 10C selectad on basis of
(G) synoptic situations
favorable for cumulus
mediocris & congestus
MALAYSTA
MY 1 {Qp. 1139 Mada Cloud Kedah, Malaysia|1977 | Agr. Air:; 2 A/C, in-cloud |50-100 kg/min solid,| Convective clouds: 185 days:| Ng
PR(R) | Target )Seeding 6N 101E Yes (G) seeding at 7000 to 40-80 1/min Tiquid; | criteria for op. day: Mar-Jul: Yes
9000 ft. (15 to 144 metric tons no synoptic scale sub- | Sept-Dec
11 deg. C) using NaCl (total); sidence, temp. inversion
solid dispensing & 50-100 kg/min solid,| below 500 mb Tow level
Tiquid spray genera- |40-80 1/min liquid; |divergence or winds
tors 66 metric tons urea | exceeding 20 knhots
(total) helow 500 mb

- 01



(1) (2) {3) (4) (5) (6) (7) (8) (9) (10) (1 (12)
MALAYSIA (Contd.)
MY 2 | Op. 3356 Temepgor ¢loud North Perak, 1979 | Energy|Air: 4 A/C, in-cloud [50-100 kg/min salid,|Convective clouds; 328 days: | No
PR{R) | Target |seeding Maiaysia Yes {(G) seeding at 40-80 1/min liguid, {criteria for op. day: Jan-Dec Yes
5.5N 101.5E 7000-2000 ft 759 metric tons no synoptic¢ scale sub-
{15 to 11 deg. C) NaCl (total); sidence, temp. inversion
using solid dispensingl50-100 kg/min solid,|below 500 mb, Tow Tevel
& Tigquid spray 40-80 1/min liquid, |divergence or winds
generators 178 metric tons exceeding 20 knots
urea (total) below 500 mb
MOROCCO
MA 1 | Res. Plan- Praject Morocco north 1982 | Wea. Air: 2 A/C, in-cloud 150 g Agl per QOrographic clouds 8 days: No
Dev. ning |E1 Ghait of 29N Yes | Ser. seeding at -5 to -18 jcumulus cloud Jan/Mar/ | Yes
PE(E) | stage (G) deg. C using pyro- 10.8 kg (total) Jun
technic generators
NORWAY
NO 1 {0Op. 5-10 - Fornebu and 1964 | Trans.{Air: 1 A/C, in-cloud 100 to 150 kg dry Stratiform clouds with [Approx. No
Fog Gardermoen Yes (G) seeding at temp. below|ice each seeding, predominant base temp. 40 days No
Airports -1C using solid 5000 kg (total) -3 to -10C, Seeding Jan-Mar
dispensing generators criteria mainly depen- |Nov-Dec
dent on temp.
PANAMA
PA 1 |0p. 3620 & |Emergency Bayano: 9.1N, 1983 Energy|Air: 2 A/C seeding 23 kg Agl (total); Convective & orographic |61 days: No
PE(E) | 3290 project to 78.6N; Canal No & in=cloud in region of [0.5 kg/min, 2823 kg |clouds with predominant [Jun-Aug No
{two increase rain 9.2N, 79.5W Trans.|super-cooled water & |dry ice (total}; cloud base temp. 21C;
targetsiin the Panama (G) into base of clouds 233 1 (total) liguid|seeding criteria based
areas) [Canmal & region with Tittle vertical fertilizer on clouds being colder
of the Bayano development; pyrotech- than 0C as determined
River nic & solid dispensing by radar
generators
SPAIN
ES 1 |0p. - - - - Agr. Adr: 2 A/C, in-cloud Agl Convective - -
Hai (G)

- 11



(5

(6)

(7}

(3)

(%)

(10)

(11)

{12)

(1) (2) (3) (4)
THAILAND
TH 1 [Op.  [8000 - |Royal Rain-
Dev. 12000 making
PE Target |Operational
(RY(E) 6500 Resedrch &
PR Control|Development
(R)(E) Froject
UNION OF SOVIET SQCIALIST REPUBLIECS
SU 1 |0p. 7000 Hail
Hail Target |Suppression
2000
Control
SU 2 |0p. 6700 Hail
Hai Target |Suppressioh
SU 3 [0p. 12000 }Hail
Hai Target |Suppression
SU 4 |0p. 4300 Hail
Hai Target |Suppression
4300
Coittrol

16 -20 N
97 -105 E

North Caucasus

Uzbek S5R

Azerbaijan SSR

Crimea region,
Ukrainian SSR

11971

Yes

1967
Yes

1969
Yes

1967
Yes

1966
Yes

Agr.
(G)
Pubtic
Wel-
fare
{G)

Agr. &
Weather
Service
(G)

Agr. &
Weather
Service
(G)

Agr. &
Weather
Service
(G)

Agr. &
Wgather
Service
(@)

Air: 14 A/C, solid
dispenser 1iguid
spray; in-cloud
(Tocation of highest
LWC); cloud base & top

Afr: In-cloud seed-
ing using pyrotechnic
& explosive genera-
tors carried by
rockets & artillery
shells

Air: In-cloud seéding
between -6 & -12C
using rockets &
artillery shells

Air: In~cloud seeding
between -5 & -12C
using pyrotechnic &
explosive generators
carried by rockets &

lartillery shells

Air: In-cloud seeding
at -5C using pyro-
téchnic generators
carried by rockets

1000-2000 kgi/hr;
108,000 kg dry ice
(total}

3000-6000 kg/hr;
517,150 kg NaCl
(total)

6000-1200 kg/hr;
307,275 kg CaCiz

{1500-3000 kg/hr;

551,200 kg NHzNOs
{total)

1500-3600 kg/hr;
360,300 kg CO{NH) 2
{total)

9000-18000 kg/hr;
caC; & cao0
9000-18000 kg/hr;
194,000 kg

{total)

6.5 kg AgI per cloud
196 kg (total)

236.7 kg AgI (total)

164 kg Agl (total)

0.5 kg Aal per cloud

Convective & orographic;
predominant cloud base
tefiperdture 20 to 22C;
seeding criteria:
relative humidity more
than 60% in layéer
0-20000 FL

Convective; seeding
¢ritéria based on radar
parameters

Convective; predominant
cloud base temp:

5§ to 10C, setection
criteria based on radar
parameters

Conivective; predominant
cloud base temp.: OC,
seeding criteria based
on radar criteria

Convective; predominant
base temp.: 15-20C,
Seeding critéria based
on radar parameters

100 to
200 days:
Mar-Oct

43 days:
May-Sept

59 days:
Apr-Aug

63 days:
Apr-Sept

40 days:
May-Sept

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes




(1} (2) (3) (4} (5) (6) (7) (8) (9) (10) () (12)
NIQN OF VIET IALIST REPUBLI (Contd.)
sSU 5 {0p. 10850 Hail Georgian SSR 1961 Agr, & |Air: In-cloud seed- 180 kg AgI (total) Convective; predominant |61 days: Yes
Hai Target | suppression Yes | Weather|ing using explosive 971 kg NaCl (total) | cloud base temp.: 9C Apr-Sept Yes
Service|& pyrotechnic
(G) generators carried
by rockets &
artillery shells
SuU 6 (Op. 10300 Hail Armenian SSR 1964 | Agr. & {Air: In-cloud seed- 561 g Agi per cloud | Convective & orographic |86 days: Yes
Hai Target | suppression Yes | Weather|ing at -6C using 419 kg Agl (total) clouds; predominant base|Apr-Qct Yes
Service|pyrotechnic genera- temp.: 0-10C, seeding
(G) tors carried hy criteria based on radar
rockets & artillery parameters
shells
Su 7 (Dp. 19700 Hail Moldavian SSR 1964 ! Agr. & [Air: In-cloud seed- 0.5 kg per ¢loud Convective clouds; 50 days: Yes
Hai Target | suppression Yes Weather|ing at -6 to -10C predominate base temp.: |Apr-Sept Yes
Servicelusing pyrotechnic 15C; seeding criteria
(G) generators carried based on radar para-
by rockets meters
SU § |Op. 3000 Hail Odessa region | 1980 | Agr. & |Air: In-cloud seed- 16.2 kg Agl {(total) | Convective clouds with |15 days: Yes
Hai Target | suppression Yes Weather |ing at -6 to -15C predominate base temp. May-Sept Yes
3000 Service|using pyrotechnic 8-12C, seeding criteria
Control (G) generators carried based on radar para-
by rockets meters
SU 9 (Op. 6600 Hail Tajik SSR 1965 | Agr. & [Air: In-cloud seed- 0.5 kg AgI per cloud| Convective clouds with (50 days: Yes
Hai Target | suppression Yes | Weather|ing using predominate base temp.: |Apr-Aug Yes
Service|pyrotechnic flares 7.4C; seeding criteria
(G) carried by rockets & based on radar param-
artillery shells eters
SU 10)Res.& | 100D Complex North Caucasus| 1983 Res. Air: In-cloud seed- g0-160 g Agl per Convective; predominated |18 days: No
Dev. Target | experiment on Yes Inst. ing at -6 to -12C min. 16 kg (total) cloud base temp.: May-Sept Yes
Hatl 5000 infliuences on (&) using explosive 5 to 15C
Control| hail processes generators carried
by rockets & artil-
Tery shells
SU 11 |Dev. 5000 Precipitation | Dniepropetrovsk 1981 Res. Air: 3 A/C, cloud 0.5 kg/km dry ice, Frontal, multi-Tayer 17 days: Yes
PE Target | enhancement region, Yes Inst.& |top seeding at temp. 1200 kg (total) ¢louds having predomi- Jan-Mar/ | Yes
5000 Ukranian SSR Weather|below -4C nant base temp.: -2C; Nov-Dec
Control Service seeding criteria:
(&) presence of liquid
water at temp. below -4C




(5]

(1) (2) (3) (4) {6) (7 (8) (9) (10) (11} (12)
UNION OF SQVIET SOCTIALIST REPUBLICS (Contd.)
SU i12|Res. |5000 Precipitation |Armenian SSR 1278 | Res. G/B & Air: 2 A/C, 1000 pyroteghnic Convective; arographic |40 days; | Yes
PE(R) |Target |enhancement Ygs | Inst. }pyrotechnic gemera- [units, 20 kg Agl & syrmoptic scale Nov-Fep Yes
5000 (6) tors, seeding at (total) disturbances with Mar-Jul
Control cloud base & in-cloud predominate base temp.
at -5 to -20C. of -5; seeding c¢riteria
8 G/B remote coptrel- in cold period requires
Ted pyroteghnic clouds at level of
generators generatars <-5C; -5 to
-8C cloud top temp. in
warm period
SU 13 |Res. 100 Experimental Leningrad 1980 | Res. Alr: 1 A/C using 7-15 g Agl per cloud|Convective clouds having |6 days: Ne
HE Target |determinatien |region Yes | Inst. |pyrotechnic aerpsol |2 kg Agl (total) predominate base temp. |Jun-Aug Yes
(Emer- of the ’ generators seeding of 6C; seeding criteria
gency) effectiveness at cloud base (for individual ¢louds):
for contrelling depth >25000m; top temp,
precipitation =<6; cloud is not
from convective precipitating at
clouds beginning of seeding
SU 14|Res. {1000 Precipitation [|Kashkadarins- {1983 | Res. Air; In-cloud seed- |7-14 g Agl per km, |Layer clouds, bases 5 to|9 days: Yes
PE Target |enhancement kaya region, Yes | Inst. &|ing at -4 to -12€ 150-300 g dry ice- |-5C, Seeding criteria Beg-Mar Yes
Emer- |700 Uzhek SSR Weather|using 1 A/C & rockets|per km; 4.1 kg AgI  'based on cloud caver;
gency) [Contral Service|carrying solid dis- [(total) 1iguid water at temp.
‘ (G) pensing & pyrotechnic (1100 kg dry ice from -5 to -12; updraft;
flare generators - (total) insufficient natural ice
forming nuclei
UNITED STATES QF AMERICA
us 1 |0p. 130 Cold fog Fairchild, AFB [1971 Trang, (GB/B: 23 units; 10 gal/hr/unit; Layer. Seeding crite- 16 days: Yes
fog Target ldispersal Washington Yes {Mi1) 1ig. spray 4855 gal. c3Hs ria: supercocled fog Jan-Mar Yes
) system {total} Oct-Dec
us 2 i0p. 5.2 G/8 cold fog Elmendorf, AFB (1971 | Trans. |G/B: 24 upits; 12 gal/hr; 1703 gal. [Layer. Seeding crite- 10 days: Yes
Fog Target [dissipation Alaska Yes | (Mil) 1ig. spray CaHs (total) ria: superconled fog Jan-Feb; Yes
system Nov-Dec
us 3 |op. 26 Fog dispersal ([Medford, Oregon 1972 | Trans., jAir: 1 A/C, solid 1072 kg dry ice Layer. Seeding crite- 9 days: No
Fog Target [project Yes | (P) dispensing (total) ria: supercooled fog Jan-Feh No

- ¥l



(1)

(2)

(3)

(4)

(5)

(8)

(7}

(8)

(23

(10)

(1)

12)

UNITED STATES OF AMERICA (Contd.)

us

us

us

us

us

us

us

4

10

Op.
Fog

Op.
Fog

Op.
PE(R)
&

Hail

Op.
PE (R)
& Hail

Op.
PE(R)
& Hail

Op.
PE(R)

Dp.
PE{R)
& Hail

0.5
Target

28

Target

6973
Target

22524
Target

9178

3100

23717
Target

Airport fog
dispersal
project

Superceoled
fog dispersal
project

Harding County
Weather Mod.
Programme

North Dakota
Weather Mod.
Programme
District II

North Dakota
Weather Mod.
Programme
District I

Colorado River
Municipal
Water District
Project

Muddy road
project

Spokane,
Washington

Salt Lake City.,
Utah

flarding County
South Dakota

NW North
Dakota

West Central
North Dakota

Big Springs
Texas

SW KANSAS

1979
Yes

1972
Yes

1977
Yes

1977
Yes

1977
Yes

1975
Yes

1975
Yes

Trans.
(P}

Trans.
(P}

Agr.
(G)

Agr.
(G)

Agr.
(G)

Agr.
{P)

Agr.
(P}

Air: 1 A/C, solid
dispensing

Air: 1 A/C, solid
dispensing

Air: A/C, acetone
burner, solid
dispensing, seeding
at cloud base and
in-cloud (-2 to
-12.5C)

Air: A/C, acetone
burner, solid, &
flare dispenser;
seeding at cloud base
top, in-cloud (-2 to
-12.5C)

Air: A/C, acetone
burner, solid & flare
dispensers;

Seeding at cloud
base, top, in-cloud
(-2 to -12.5C)

Air: A/C, flares;
seading at cloud base
& in-cloud {(-10C}

Adir: 3 A/C, solid,
flare dispensers,
seeding at c¢ioud
base and top

2.72 kg/mile;
1905 kg dry fice
(total)

3103 dry ice (total)

40.29 kg AgIl (total)
48.30 kg dry ice
{total)

142.82 kg Agl
(total);

403.35 kg dry ice
{total)

55.63 kg Agl {total)
216.22 kg dry ice
(total)

2.1 to 7.1 g/min;
2.94 kg Agl (total)

15.7 kg Agl (total);
759.22 kg dry ice
(total)

Layer. Seeding crite-
ria: superceooled fog

Layer. Seeding crite-
ria: supercooled fog

Convective; seeding

criteria: cloud base ht.

& diam., temp, LWC

Convective; seeding

criteria: cloud base ht.

diam., temp., LWC

Convective; seeding
criteria: cloud base
ht., diam., temp. LWC

Convective and layer

Convective

19 days:
Jan-Fehb;
Dec

5 days:
Jan;
Nov-Dec

24 days:
Jun-Atg

39 days:
Jun-Aug

34 days:
Jun-Aug

20 days:
May-Aug

46 days:
May--Aug

No
No

No
No

No
Yes

No
Yes

No
Yes

No
Yes

No
No

- et



(1

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10}

(11)

(12}

UNITED STATES OF AMERICA (Cantd.)

us n

us 12

us 13

us 14

Us 15

us 186

us 17

Us 18

Op.
PE(R)

Op.
FE(R)

Op.
PE(R)

Op.
PE(R)

Op.
Snow
in=
crease
for
sk
area

Op.
PE(R)

Op.
PE{R)

Op.
PE{R)

3874
Tdrget

218
Target

2590
Target

614
Target
2600
Coritrol

259
Target

4680
Target

650
Target
650
Cantrol

1300
Target
364
Cantrol

projest 0C-9
{A+B)

Project 0OC-4

Project T-18

Sacramento
Municipal
Utility Dist.
Weather Mod.
Project

Sun Valley
ski aréa

Wind River
Weather Mod.
Project

MokeTumng

Project

Lake Almanor
Project

cottoen and
Tiliman
Counties
Ok1ahoma

South Central
Texas County,
0Ok7ahoma

Western Texas

West of Lake
Tahoe in
California

Sun Valiey,
Idahp

Big Sandy River
drainage
Wyaining

Central Sierra
Nevada
Mountains,
California

Lake Almaneor
Sierra Nevada
Mountains,
California

Yes

1977
Yes

1976
Yes

1968 .

Yes

1980
Yes

1972

Yes

1974
Yes

1972
Yes

Agr.
(r)

Agr.
(P)

Agr.
(P)

Energy
(P)

Recreéa-
tion
(P)

Agr.
(P) &
Res.
(P)

Agr.
(P)
Energy
(P)

Agr.
{P) &
Erergy
(P}

G/B: 24 aré-type
génerators

G/B: 10 are-type
gererators

G/B: 13 arc-type
generators

G/B: 8 acetone
burners

G/B: 1 to 2 genera~
tors; air (in-cloud):
1 A/C, acetone
burners & pyrotechnié¢
flares

G/B: AgI-NH,I
generators using
propane

G/B: 5 acetone

burners

G/B: b acetone
burners

0.5 to 2.0 g/hr/
déreratdr; 1.872 kg
Asl (total}

0.5 to 2.0 g/hr/
generators; 2.159 kg
Agl (total)

0.5 to 2.0 g/hr
genherator; 0.68 kg
AgI (total)

20 a/hHr/genérator;
2,159 kg Agl (total)

100 to 300 g/hrj
3.16 kg AgI (total)

10 to 15 g/hr;

3.05 kg AgI (total)

25 g/hr; 3.19 kg
Agl {total}

26 g/hr; 6.61 kg
AgI (total)

Chhvective

Convective

and layer

Convective

Ordgraphic

Orographic

Orographic

Orographic; seeding
critéria based on ht.
of OC & -10€C isotherm,
gloud top temp., Wind
veldeity

Orographic anAd bands
organized on mesdscale;
seeding criterid based

on Ht.

of OC & -10C

isotherm; ¢loud top
temp. & wind velotity

82 days:
Aug-06t

133 days:

Mar-Oct

22 days:
Det-Dec

6 days:
Jan-Feb

21 days:
Nov-Dec

5 days:
Nov-Dec

9 days:
Jan-Feb
Nov-Dec

9 days:
Jah;
Nev-Des

NG
N&

No
No

Ne
Mo

Yes
Yes

No
No

No

Ne

No
Yes

No
Ny
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(1)

(2)

(33

(4)

(5)

(6) (7)

(8)

(9)

(10)

(i1}

(12}

UNTITED STATES OF AMERICA {Contd.}

us

us

us

us

us

us

us

s

19

20

21

22

23

24

25

26

Op.
FE{R)

Op.
PE{R)

Op.
PE(R)

Dp.
PE(R)

Op.
PE(R)

Op.
PE(R)

Op.
PE(R)

Res.
Explo-
ratory
seed-
ing

25900
Target
25500
Control

3120
Target
835
Control

9100
Target

259
Target
130
Control

6500
Target
2860
Control

259
Target
2072
Control

3885
Target
2072
Control

None

Utah Snowpack
Augmentation
Project

Big Creek
Project

San Joaguin
River

Santa Barbara
Cloud Seeding

Santa Catalina
Island,

Los Angeles
County Project

Central
Colarado
Programme

Central
Colorado
Programme

San Juan
Programme

Sierra Co-
operative
Pilot Project

Mountain
Watersheds of
Utah

Upper San
Joaguin River,
California

Santa Barbara
County,
California

Los Angeles,
California

Central
Colorada
Mountains

Vail & Beaver
Creek,
Colorado

Southwest
Colorado

Sierra
Mountains,
California

1974
No

1972
Yes

1982
Yes

1983
No

1978
No

1978
Yes

1977
Yes

108z
No

Agr.
(G)
& Hyd.
(G)

Energy
(P) &
Hyd.
(P)

Agr.
(P);
Hyd.
(P)

Hyd.
(P)

Agr.
(P) &
Res.
(P}

Agr.(P)
Hyd.(P)
and
Recrea-
tian(P)

Agr.(P)
&
Hyd.(P)

Hyd.
(G)

G/B: 75 propane
operated Agl genera-
tors

G/B: & Air (in-
cloud): acetone
burners & flares

G/B: & Air {in-
cloud): 1 acetone
burner & flares

Adir: (cloud top):
1 A/C, solid
dispenser

G/B: 21 acetone
burners

G/B: 8 acetone
burners

G/B: 6 acetone
burners

Air: 1 A/C, solid
dispenser

B g/hr; 8.63 kg
AgI (total)

6 g/hr & 360 g/hr;
691 kg AgI (total)

5 g/min (air);
400 g/ 15 min.
(grd.), 1.55 kg
AgI (total)

23 to 36 kg/hr,
934.4 kg dry ice
(total)

5 to 40 g/hr,
14.3 kg Agl (total)

5 to 40 g/hr,
17.91 kg (total)

5 to 40 g/hr;
2.43 kg AgI (total)

0.45 kg/min;
344.3 kg dry ice
(total)

Orographic and bands
organized on mesoscale

Orographic

Mesoscale bands

Convective and layer

Orographic

Orographic and bands
organized on mesoscaie

Orographic and bands
organized on mesoscale

Qrographic and bands
organized on mesoscale

14 days:
Jan-Mar

28 days:
Jan-fFeb
Aug-Sept

2 days:
Jan

8 days:
Jan-Feb

36 days:
Jan-Mar

51 days:
Jan-Mar;
Nov-Dec

9 days:
Nov-Dec

7 days:
Jan-Feb

Yes
Yes

Yes
Yes

Yes
No

No
No

Yes
Yes

Yes
Yes

Yes
Yes

No
No




(n (2) (3) (4) (5) (6] {7} (8) (9) {10} (o (12)
LAVIA
YU 1 | Op. Hail SR of Slovenia |Yes | Agr. Air: 2 A/C using ~80 g/min Agl Convective & orographic |45 days: Yes
Hai 69509 i suppression radius ~100 km Hyd acetone burner and 400 kg (total) clouds. Predominate May-Aug Yes
Target | project 15°17'E Res pyrotechnic flares; cloud base temp. &C.
2078 46°4'N Ins. rockets using Criteria modified Swiss
Control Org. explosive generators. - cloud ht. 1.4 km
(G) In-¢cloud seeding above 0 tsotherm, +
between -5 and -15C radar >45 dBZ
YU 2} Op. Hail North Croatia Yes | Agr. Air: rockets using 1-50 kg AgI per Convective & orographic |15 Apr - | Yes
Hai Above | suppression between Sava & Hyd explosive generators.|cloud using 300 g clouds. Predominate ¢1d {15 QOct Yes
project Drava Res In-cloud seeding rocket 800 kg base temp. 10 to 20C.
data Ins. between -5 & -12C (total) Criteria: USSR/Swiss
Org. (refers to both
refers (G) YU 2 and YU 3)
to .
YU 3 | Op. Hail SR of Bosnia & |Yes Agr. Air: rockets using 1-50 kg AgI per Convective & orographic |40 days: Yes
Hai total Suppression Herzegovina Hyd explosive generators.|cloud using 300 g ¢tlouds. Predominate May-Sept Yes
Project Counties: Res Seeding at c¢loud base|rocket. (refers to ([cloud base temp. 7C.
Yu oo Gradacac, Ins. both YU 2 & YU 3)
Modrica, Bos. Org.
pro- Samac, Orasje (G)
jects
Yu 4| Op. * " IHail SR of 3Serbia Yes | Agr. Air: Z A/C using 40 g Agl per 1 km Convective & orographic |72 days: | Yes
Hai Suppression South of the Hyd 1 km acetone burner &|zone 2000 kg (total)clouds predominate 15 Apr -~ | Yes
project Danube & Sava Res pyrotechnic flares; (refers to YU 4 and |cloud base temp. 8-15C [ 15 Oct
Ins. rockets using YU 5) Criteria: Cloud colder
Org. explosive generators. than -28C intensified
(G) Seeding between radar echo =-14°C,
-8 and -12C max. radar echo above
g°C. If loy Zmax <4.5
seed 6 km in front of
convective cell, if log
Zuax <4.5 seed cell.
YU 5 0Op. Hail SR of Macedonia | Yes | Agr. Air: 2 A/C using 40 g AgI per 1 km Convective & orographic | 50 days: Yes
Hai suppression Hyd acetone burner and zone 2000 kg (total)|clouds 15 Apr - | Yes
project Res pyrotechnic flares; (refers to YU 4 and 15 Oct
Ins. raockets using YU §)
Org. explosive generators.|
(G)

- 81
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V - ADDRESSES OF REPORTING AGENCIES

AUSTRALIA

AUSTRIA

BRAZIL

BULGARIA

CANADA

CHILE

DOMINICAN REPUBLIC

FRANCE

Western Australian Institute of
Technology

School of Physics and Geosciences

Kent Street

BENTLEY Wa 6102

Zentralanstalt fiir Meteorologie
und Geodynamik
1190 WIEN, Hohe Warte 38

Fundagac Cearense de Meteorologia
e Chuvas Artificiais

Av. Bezerra de Menezes 820

Sao Gerardo

60.000 FORTALEZA, Ceari

Institute of Hydrology and

Meteorology
Blvd, "Lenin" 66
SOFIA

Atmospheric Environment Service
4905 Dufferin Street
DOWNSVIEW, Ontario M3H 5T4

Servicio Agricola y Ganadero
Proyecto Estimulacidn de
Precipitaciones

Avda. Bulnes Wo. 140 - 6° Piso
SANTIAGO

Corporacidn PDominicana de
Electricidad

Edificio 8, Jardines del
Embajador

SANTO DOMINGO

Groupement National d4d'Etudes
des Fléaux Atmosphériques
2, Rue des Prois Cloitres
38031 GRENOBLE CEDEX
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ADDRESSES OF REPORTING AGENCIES (Contd.)

GERMANY, FEDERAL REPUBLIC' OF

HUNGARY"

INDITH

INDONESTAR

IRAK

ISRAEL:

ITALY:

MADAGASCAR

MATAVSTIRH.

MOROCCO

NORWAY

Deutscher Wetterdienst
Frankfurter Str 135
D=-6050 Offenbach a.M.

Meteorological Service of the
Hungarian People's Republic
114, P.0O.B. No. 38

H-1525 BUDAREST

Indian Institute of Tropical
Meteorology
PUNE - 411005

Meteorological and Geophysical.
Agency

JY, arief Rakhman Hakim Wo. 3

JAKARTA.

Agriculture and Water Resources
Research Center

Water Résources Department

P.O. Box 2416

BAGHDAD

E.M.5. Rainfall Stimulation Branch
P.0O. Box 20
BEN GURION AIRPORT 70100

Societa Rigerche Esperienze
Meteorologiche:

80. R.E.M.

Via Pasubio X1

0195 ROMA

Service Mété&oreclogique
B.P. 1254
Ampandrianomby-
ANTANANARIVO 101

Malaysian Meteorological Service
Jalan Sultan

Petaling Jaya

SELANGOR

Météorologie Nationale

Centre Natiomal

Centre National d'Exploitation
Météorologique

Aéroport d'ANFA

B.F. 8106

CASABLANCA-QASIS 02

Civil Aviation Administration
P.0. Box 8124, Dep. 0032
OSLO 1
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ADDRESSES OF REPORTING AGENCIES (Contd.)

PANAMA Instituto de Recursos Hidraulicos
v Electrificacidn
Apartado 5285
PANAMA 5

SPAIN Instituto Nacional de Meteorologia
de EspaNa
Seccidn de Meteorologia Agricola
v Fenologia
Apartado de Correos 285
MADRID

THATILAND The Royal Rain-making Research
and Development Institute
Ministry of Agriculture and
Cooperatives
Bangkhen
BANGKOK 10900

USSR USSR State Committee for
Hydrometeorology and Control
of Natural Environment

12, Pavlik Morozov Street
MOSCOW, 123376

usa National Oceanic and Atmospheric
Administration
NOAA
6010 Executive Blwvd.
ROCRVILLE, MD 20852

YUGOSLAVIA Federal Hydrometeorological
Institute
P.C. Box 604
Bircaninova 6
11000 BEOGRAD
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REGISTER OF NATIONAL WEATHER MODIFICATION FROJECTS
LIST OF MEMBERS REPORTING NOQ WEATHER MODIFICATION PRCJECTS IN 1983

ARGENTINA
BANGLADESH
BARBADOS
BOTSWANA

BURMA

COLEMBIA

COSTA RICA
CZCHOSLOVAKIA
DENMARK

ECUADOR

FIJI

FRENCH POLYNESIA
GERMAN DEMOCRATIC REPUBLIC
GREECE
GUATEMALA
ICELAND

ITALY

JAPAN

KENYA
NETHERLANDS

NEW CALEDONIA
PAKISTAN

PERU

PORTUGAL

QATAR

RWANDA

SAUDI ARABIA
SENEGAL

SIERRA LEONE
SUDAN

SWEDEN
SWITZERLAND
TRINIDAD AND TOBAGO
TURKEY

ZAMBIA
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WORLD METEOROLOGICAL ORGANIZATTION

APPENDIX B, ANNEX A

WEATHER MODIFICATION PROGRAMME

QUESTIONNAIRE
to gather data for the

REGISTER OF NATICNAL WEATHER MODIFICATION PROJECTS

MEMBER OF WMO .., ...ceusnesasussnsnnessuannnenssnsasesnssassatassssnnsnsssrsnans

Reporting activities in the year 1983

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

a. Precipitation Enhancement !:
Activity is response to emergency {e.g. droughts) .... [:::::]
Betivity is for routine water supply augmentation .... [:::::]
b. Precipitation Redistribution .....
c. Hail Suppression .e.csssssserssnas

d. Fog Dispersal ..ccceccssssnssnraass

il

e. Other (please SpecCifV¥} seiieecisressaasessncossvecnosesassscnsnnsnas

{ Research .eesse

(

il

2, This is primarily a ( Development ... activity
(
{ Operational ...
3. APPROXIMATE SIZE OF THE PROJECT TARGET ARER : ..esessesanrssesses km2

AND OF THE CONTROL AREA (if usSed) ¢ sevseenssrasrscnnse km?



APPENDIX B, ANNEX A, p. 2

4, NAME AND/OR REFERENCE OF PROJECT 2 wucnvesreosnsnncanonsnenasssrnnneas
5. LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT .
6. {a) YEAR PROJECT COMMENCED 2 .c.vwcesrrrnessssscasnsansaanassncssrosnsses
{b) IS IT EXPFECTED TO'CONTINUE DURING THE COMING YEAR ?
. 7. NATURE OF ORGANILZATION. SPONSORING PROJECT (please place Xk imn
appropriate box) :
ACTIVITY OF ORGANIZATION GOVERNMENT f,' PRIVATE
Agriculture
Enerqy
Forestry
- Hydrology
Research Foundation
Transportation
Weather Service
Other (please specify}
8, DESCRIPTION OF WEATHER MODIFICATION APPARATUS, MODIFICATION AGENT AND

THEIR DISPERSAL RATES, TECHNIQUES EMPLOYED, ETC. (see instructiqns}'

a. Seeding delivery system i
Ground E '-'How many generators ? ]—___—]
Aircraft 71 - ' How ma-n-yl aircrafts ? 1]
Rockets - :’ o Artillery shells - l:j

Other (please SPeCIify) .eiisncesrasnnasinsseesinstacsorvuresasscnssos



o

APPENDIX B, ANNEX A, p. 3

b, Type of Generator :

Rcetone burner

Pyrotechnic flare :
]

Explosive Liguid Spray

L

S8o0lid dispersal Other ... cinnieresnnsanssnns

c. Location of release of seeding material :

Ground

Cloud base [:::::] Cloud top [:::::]

In-cloud [:::::] If release is in-cloud, at what temperature or
other Ccriterion ? .t..ieecesessssnsssnnsnsssnnnea

Seeding Rate of Consumption Total Consumption
Material (give units) during this year (kg)

AgI cmsresamssessanses e anansaaans tras st atesenbEasbeantaEtbua
PbI, esssmavevsaasstesasnnsrerass  sEmamssveemEsevEEeasse e anaass
Dry Ice s s aB s R ERE S L e PR AL LU R RSB a8 s  ABsiemsbesearateensrrrmarerae
Nacl et eestseeetsetaeressteasnes  rEmsesmasenstrmesscresacesaneas

CHARACTERISTICS OF CLOUDS TREATED ;:

a. Convective Synoptic scale

{cumulus} [::::] OrOgraphicI:::::] disturbances

Layer Bands organized

{stratiform) on mesoscale ]:]
b. Predominant cloud base temperature ("C) & sueceneecrnvonsnnnessnnans

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

LR N I R R I I B R} ¥ 5 % E B s 2wk B EEE AT EDE AU YT REAS R SRR TR SEF A E S EEEARS T E AR
L R N T I O T O R O O L I R I A R R R N R R R O R N L

LR R R R e L I R R R R I L I I N A N N A N R



10.

1I.

12,

13.

14.

15,

APPENDIX B, ANNEX A, p. 4

a. DURING THE CURRENT REPORTING YEAR, WHAT MONTHS DID SEEDING OR OTHER
WEATHER MODIFICATION ACTIVITY TAKE PLACE 7 c..vosoccsosacscscscaronnnans

L L R N o A R T I I A B A L L I I T R R T R O L R R A O e N N

b. ON HOW MANY DAYS DID THIS ACTIVITY TAKE PLACE ? ..... resrrseEEres e

a. WAS A PLANNING DOCUMENT PREPARED? YES
k. IF S50, IS IT AVAILABLE TO WMO? YES

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

I L]

L1 L]

L] 1

b. IF SO, IS IT AVAILABLE TO WMO? ves [ ] vo [ ]
| I [ 1
] [ ]

[ ] ]

PROVISTIONS FOR EVALUATION? YES . NO

a. Randomized experiment - YES NO

b. Camnparison with historical YES NO

records

€y OLREY tiscevrersnansrnsnensnnssnssssarasassnnsssssossassnnenes -

d. Is a document on the evaluation

available or planned? YES NO

e. If-so, is it available to WMO? YES

—

I

ORGANIZATION IN CHARGE OF PROJECT 1

{a) Name of key technical Person & ..eescessrisessssncssarsasasssssensan
{b) Organization I casssessnmsmnnssonsrstastossaatssarsssnaatsanassnssss
{C) POSEAL AAATESS £ 4evocescesesesntassassnssuesssssassasnesssnasananas

L I A T A N N A I I I B B I I T R A U R O O A Y R A N I N A A R R R A

OPTIONAL REMARKS :

LR T N I R O I A I BRI A B I RO A A R B N B A A I S B IR A A B A A N B )
LR T A A I N I R N N L I I R A I R R o R A S I S O B NI I A AN O BT B AR A I B R )
R N A O L I R I R I R R R LA I R B I A R R I O I N A N R R N N

D O o R I T O O O R O o O I A R R L I L T I I A A S A I O R N A N A I SR ]
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16. REPORTING AGENCY ¢

(a) Name of reporting agency :

LR N A N N I R A A I A A S BT B I I A SRR T I B B Y R

(b) Official title of responsible office :

LR RN B R R R I A R N I N N S A A W )

(c) Postal address :

LR L B B BN N B L L R B B N B R O B RN R B R RN NN BN N I R I R R B
LI I A I I I R I R R N N N Y N
& B P E B PP ST O REEY PSR STE S RNE N ECEY SRR FEE ST SO E SR

Signed & .ceeiencsussnasencsassneanancrsasrasannnas

DAt 3 cusvsssvesscnsanssassunsnssscnannesanssasnsns

Please complete and return this questionnaire as soon as possible, and in any
case not later than 30 August 1984 to:

The Secretary-General

World Meteorological Organization
Case Pogtale 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.

ARny other activity performed with the intention of producing
artificial changes in the composition, behaviocur or dynamics of the atmosphere.

For example

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

{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; '

{e) The modification of the characteristics of land or water
surfaces by dusting or treating with powders, liquid sprays,
dves, or other materialsg;

(4a) The releasing of electrically charged or radioactive particles,
or ions, into the atmosphere;

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

{f) The use of aircraft and helicopters to produce downwash for fog
digpersal 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 radiationy;

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 aireraft, 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 canpleted copy of this form is requested for each weather
modification activity {hereafter referred to as the project).
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ADDITIONAL EXPLANATION
of the questions for the
REGISTER OF NATIONAL WEATHER MODIFICAITON PROJECTS

ITEM

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 gquestions;

~ 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 proiject was reported in the previous Register, please guote

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 yvear 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).

By weather modification apparatus is meant any apparatus used with
the intention of producing artificial changes in the composition,
behavious or dynamics of the atmosphere. For example r AgI smoke
generators, propane devices, flares, rockets, artillery
projectiles, Jjet engines, etc.

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

ITEM

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 gilver
iodide complex). Solid dispersal refers to the released
pellets (e.g. dry ice), powder (e.g. WaCl), 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
~digsemination (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?

buring 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 guestion 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 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 but which he feels
is significant or of interest such as references to published
reports describing results of the weather modification operation
or experiment. Any 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 thig information to WMO.
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COPY OF QUESTIONNAIRE CIRCULATED TO MEMBER COUNTRIES
TO BE USED IN REPORTING ON COMPLETED
WEATHER MODIFICATION PROJECTS

Member OF WMO: P AC OO S0 N ONE B R B ARG BN E RN EET RN PEEI I RN RPN N ES NP EEN RS ERROTD

1.

2,

3.

Description of project

1.1 Project identification (name/location/organization) ..sevesesesssaseo
1.2 Purpose(s) of project:

Precipitation augmentation - rainfall :I show l:]

Hail suppression 1

Lightning suppression E::]

Other (pleuse specify) 488 8 82805503 APSSERFEPF PR ERARERENSN T REA NN
1.3 Major cloud type involved:

Orographic | | Cumulus Stratiform Frontal
Duration of project
2.1 Project duration in yedrs: sessececesssssssanans
2,2 Operotional period within each yedr: from ssccsscosceccsosesnssarses

£O caustasresnscasscecsanssss inclusive,

Seeding operation

3.1

3.2

Seeding agent:  Agl l: co, [:] NaCl D

Other (pledse Specify) (N R N RN N NN N NN NN NN NN NN NN

Generator(s): On ground [::j Airborne [:::]

If on ground, plecse give number of generators ..sveesasvesvessscanes
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3.3

Procedure for airborne seeding:
Altitude of seeding ocueeesascrsenssce M
Length of seeding track ...eccevevese m or km

SEEdiﬂg rate R R I N R R R N R R Kg h_l

4, Project design

5.

6.

4.1

4,2
4.3

4.4

Basic design: Target only [:::] Target + control [::]

Cross-over [:::]

Distance between aQregs: .ceeescesesce km

Area definition: Fixed || Variable |__|

If vuriuble, giVe basis for definitidn Cussesddevsetosasroatinvcunuld
Area subdivisions, if any (give number and nature) seveceeeccacesceas

AP B 0 S A SO ISR ESARESS TS RP RSP TEAERESRASE RGPS RN DETOGE I AT RES

Project site

5.1
5.2
5.3
5.4
5.4.1.

5.4.2,

5-5

Project terrain: Mountainous ‘:I Hilly l:l Flat l:]

Size of target Ored: cueesceacescanees km?

2

Size of control oreq: ceecescsescecssas KM

Number of precipitation gauges:
All types of precipitation gouges: in target 0Ted seseceecscors
: in control QIEA sseverescasns
Recording precipitation gauges: in target 0Te0 secevcescrees
) in control areg .ieeceecvoe
Other verification quantities (e.g. radar reflectivity, aircraft cloud
measurements, hailpads, etc.):

(I E RN EENNEENFNEENEENNENEREERN RN NNE NN NNYN

B AP I RSB PIE RN AT RS RGP SAD R G T RSB AS R FPIT B0 AR PTEEITRIER

Experimental unit

6.1
6,2

6.3

Duration of unit in hours Or days: sseeeessesscscncscvsscccoesssusve
Conditions determining whether unit is seedable or not: ..eeevasccas
B T R R P TR T T PP ETTTT
Total number of units seeded and not seeded {in case of cross-over

design this upplies to each areﬂ): T e T T YT NTY
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6.4 Randomization of experimental units:

Unrestricted D Restricted l:l

If restricted, give nature of restriction ..sceserosrennssanssssaass
CRCN IO B O B R N R B B N RN BT R B RS R BN N N R R R R R N N B R R R BN B BT NI B N R NI BN B N R N R B I B R -

6.5 Standard seeding period: s.eesecsessensssnas hours

Overall project results (no stratification or partitioning)

7.1 Name of statistical test(s) and/or analysis (analyses}: ..eeevevecnns
7.2 Transformation(s) for each test: Stssstersatsnattus eV RssatdnnsBunoanN
7.3 Results for each test and/or analysis:

7.3.1 Qualitotive:

No differenceD More precipitation‘:l Less precipitutionlj

Less hail mass [:]

Other qualitative TeSUlTS: ssecoesrorenssanrsassessersasrsoncansssnasea
493 agO0F s RFSOCOFS SIS A0 BN HSSNPROENESE NSO ROE ARG SEEE SO PSR AT ES S S BEPDO

7.3.2 Quantitative:

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

Basis for assessment of resultis

8.1 Analytical specifications fixed before the project

g.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:
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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

8.2,5
8‘02'55}.

Results for each strdtification, test and transformation:

Qualitative:

Quantitotive:

Anclytical specifications chosen after the project
Nature of partitioning(s):

Sample size for each partition (no. of seed/no-seed units):

Test(s) and/or analysis{onalyses) for each partition:

Transformation(s) for each partition and eoch test:

Results for each partition, test and transformation:

Qualitative:



10,

11,
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8.2.5.2 Quantitative:

Extended area effects {i.e. outside the target area)

2.1 Sign of effect:

2.2 Maximum distance observed:

2.3 Statistical significance (size of area and probability)

Comments

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




o
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(FRENCH)

PROGRAMME DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTIONNAIRE A REMPLIR
afin de fournir des données
POUR L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATEIOH
ARTIFICIELLE DU TEMPS

MEMBRE, DE L'OMM ...... e e s Re st eseasssms sttt uan st b bacnsansbrans s sanean nanaas

Renseignements sur les activités de l'annde 198 3.........0..-.

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

a) Augmentation des précipitations / 7/

Activit@ déployée & la suite d'une situation
d'exception (par exemple, s&cheresse) /! /

Activité déployée en prévision d'une augmentation

réguliére de l'approvisionnement en eau Y4
b) Redistribution des précipitations Y4
c) BSuppression de la gréle L/
d) Dispersion du brouillard VAR

e) Divers (veullleZz Pr8CLSEr)] .ueuieecvesoncessonncnarressassnansanrsns

2. ( de recherche / /
Il s'agit principalement d'une activité ( de développement / /
{ d'exploitation / /

3. SUPERFICIE APPROXIMATIVE DE LA ZONE CIBLE DU PROJET : ceerea e km2

DE LA ZONE TEMOIN (le cas &ch&ant) : ....eoe.... km?

4. TITRE ET/0U NUMERO DE REFERENCE DU PROJET I .eueaevcrsnsssancnenesannrase

© 2 % &8 B B A A4S %G S EE LRSS SE S S S E S LA S S S S E A4 S LS A AL 4 e B S E S S AAE By EE S a s
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(FRENCH)
5. REPERAGE DE LA ZONE DANS LAQUELLE LE PROJET EST EXECUTE :
6. a) ANNEE DURANT LAQUELLE LE PROJET A ETE ENTREPRIS 2 ..cevvevsvncnenn

b) EST-IL PREVU DE PQOURSUIVRE LE PROJET AU COURS DE L'ANNEE PRO-

CHAINE ?
oul / /£ . NON / / INDETERMINE [/ /
7. CARACTERE DE L'ORGANISME QUI PATRONNE LE PRCJET (veuillez cocher la

case appropriée) :

ORGANISME ORGANISME
GOUVERNEMENTAL : PRIVE

ACTIVEITE DE L'ORGANISME

Agriculture

Energie

SYlviculture

Hydrelegie

Fondation de recherche

Transports

Service météorologigque

Divers (veuillez pr&ciser)
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(FRENCH)

8, DESCRIPTION DES APPAREILS UTILISES POUR LA MODIFICATION DU YEMPS, 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 / / Nombre de générateurs L/
A&ronef / / Nombre d'appareils / /
Fusées /7 Projectiles d'artillerie / /
Divers (veuilleZ PréciBSer) .u.cciverinmcnssssccanssaascrnsanssssasas
b) Type de générateur ;
Briileur & acétone / / Fusée pyrotechnique / /
Explosif / / Vaporisation de liquide / /
Dispersion de solide / / DiVEYS woscensessaensansseansnsnnsas
¢) Lieu de dispersion de la substance d'ensemencement :
Au sol / / A la base du nuage / /  Au sommet du nuage / /
Dans le nuage / /
Si la dispersion est effectuée dans le nuage, 3 quelle température ou
en fonction de quel autre Crit@re ? L..iiccrrsensccrssssnnannan eracsann
Substance Vitesse de consommation Consommation totale

d'ensemencement

(indiquer les unités)

durant 1l'année (kg)

AglI
PbI,
Neige carbonique
NaCl

8 64 s mantdbuns st uas et

m s s e s Ve ser s R ETE S YR YNLESEETSE

mea s s e s NS IETE NI EES RS SE T

L R I R R R I I R N AL R )

es assn st eanasaan * 4 e venuunswen

L R I R N R R N LI BT I N )

8 B4 4 eV EEBAEE AR s

L L I I I A N N ]

L R R I I A B A BN N Y
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1o,

11,

12,

13.

CARACTERISTIQUES DES NUAGES ENSEMENCES

a)

b}

c)

DES

a)

Convectifs / /  Orographiques / /  Perturbations / /
{ cumulus) d'échelle

synoptique
Couche / / Bandes organisées / /
(stratiforme) 4 moyenne &chelle

Température prédominante 2 la base des nuages (C) 7 .eevsvennnsss

Critéres de s€lection des Jjours d'ensemencement ou des nuages
ensemences : '

LR R I RN R R R N N L R O R E N R R L T O
L R A S L I R N R R R A T N A N N N N R R R I R I A I L L B B A S I B

LR R I I R R R L I I I R R N R N I L I R A A T

QUELS SONT LES MOIS DE L'ANNEE CONSIDEREE PENDANT LESQUELS ONT EU
LIEY DES OPERATIONS D'ENSEMENCEMENT OU D'AUTRES ACTIVITES DE MODI-
FICATION ARTIFICIELLE DU TEMPS 7

= s s e s s ssaneasn L R R R R R R N I R I R N

LR R R N R R I I B R B R R R R L LI S B I I N R I I N B I R A S S R BN B R

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

VITES T sssascarndacsassrasssasansasnsnsossssnssanssssssnsssssoaronsss

UN DOCUMENT DE PLANIFICATION A-T-II,

ETE ELABORE ? our / / NON [/ /
LE CAS ECHEANT, EST~IL POSSIBLE DE

LE METTRE A IA DISPOSITION DE L'OMM ? ovl / / NON  / /
LES COUTS ET LES AVANTAGES ESCOMPTES

{OU REELS) ONT-ILS ETE ANALYSES ? our: / / Now /  /
LE CAS ECHEANT, EST-IL POSSIBLE DE

METTRE CETTE ANALYSE A LA DISPOSITION

DE L'OMM ? our /S [/ NON /  /
DISPOSITIONS ONT-ELLES ETE PRISES ENM

D'UNE EVALUATION ? : ' ovr / [/ NoN [/ /
Expérience aldatoire our / / NoN- / [/
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b) Comparaison avec des relevés anciens our / / NON /

C) DiVEYS et usssssesnsssnssnnssensnssssstrrsasassanassssansnnsssssssss

d) Existe-t-il ou est-il prévu d4'élaborer
un document sur l'éwvaluation de
Mactivité oul

~

;o NON /S /
¢) Le cas &chéant, est-il possible de le
mettre 3 la disposition de 1'OMM our / / NON / [/
14, ORGANISME RESPONSABLE DU PROJET :
a) Nom du responsable technique : ....onccccrsencnnanas cevescssavenana
b) Organisme 2 ...icesceencanesssnnssssactannsassosacassasnnasnansensens
€) AdYOSSE 3 .uierensncicansssscnanotosnasnsssaasosssasiasnnannasnnnns

L R R I I I R A R N I I I I R I N N A I A R S R

15. REMARQUES FACULTATIVES :

LR R R R R R R R R I N I N N N R R R T R I R R R I I A I IS B N

16. ORGANISME QUI FOURNIT LES RENSEIGNEMENTS
a) Nom de 1'OFQaNiSME & ..secvesnctsnnrocsstnaonssvosnnnossssssnsnnnsss
b) Titre officiel du bureau responsable : .....c.eiicenesrcsnnansasanss
€) AdYESSE I seecesreatvnsostocnscecnnssasasrsosassssnacnansnsnannsonnas
SignatlUre & ... ieiiecneneceacsssnsnosssonnssnssnansansnns

Date : ct e s et esvssebeienssetenn At st enT s uananan

Veuillez remplir ce dquesticonnaire et le renvoyer dé&s que possible, et dans
tous les cas avant le 30 aolt 1984, 3 1'adresse suivante :

Monsieur le Secrétaire g&néral
Organisation météorologique mondiale

Case postale N° 5
CH-1211 GENEVE 20

Suisse




—- 42

ORGANIGSATTION METEQOROLOGIQUE MONDIALE

APPENDIX

B, ANNEX A, p. 6

(FRENCH)

NOTES EXPLICATIVES POUR REMPLIR LE QUESTIONNAIRE SUR LES ACTIVITES

DE MODIFICATION ARTIFICIELLE DU TEMPS

Activités de modification artificielle du temps gqui devraient figurer dans

1l'inventaire

L'ensemencent ou la dispersion dams 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 3 coaguler les gouttelettes, i modi-
fier 1'é&volution de la gr@le ou de la foudre ou 3 influencer d'une manidre ou
d'une autre le cycle naturel de 1'é&volution des nuages ou leur environnement.

cationsg

Toute autre activité déployéerdans l'intention de produire des modifi-
artificielles de la composition, du comportement ou de la dynamique de

1'atmosphére.

a)

b)

¢)

d)

e)

£)

gl

(xd329cC)

Par exemple 1

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

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'adérosols.

La modification des caractéristigues des surfaces terrestres ou aqua-
tigques par poudrage ou par des traitements ayant recours 3 des pou—,
dres, des arrosages, des colorants ou d'autres substances.

La lib8ration dans l'atmosphdre de particules radicactives ou &lectri-
quement chargées ou bien d'ions.

L'application 3 1'atmosphére d'ondes de choc, de sources d'énergie
acoustique ou d'autres sources explosives ou acoustigues.

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.

L'utilisation de lasers ou d'autres sources de rayonnement &lectroma-
gnétigue.
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Activités de modification arxtificielle du temps gqu'il n'est pas nécessaire
d'inclure dans l'inventaire

Activités de caract@re purement local, par exemple, 1l'utilisation de
parafoudres ou de dispositifs de décharge statique sur des a&ronefs, des
bateaux ou des bitiments, ou bien l'utilisation de petites sources de chaleur,
de ventilateurs, de dispositifs fumigénes, de souffles d'aéronefs ou d'arro-
sages pour éviter les gelées dans les ré&gions ou les champs plant&s de cultu-
res gque le gel risque 4'endommager,

Il convient de fournir un exemplaire dfiment rempli de ce formulaire
pour chaque activité de modification artificielle du temps (d2nommée ci-aprés

le projet).
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EXPLICATIONS COMPLEMENTAIRES
concernant le dquestionnaire d remplir pour

I, 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

Margquer d'une croix (x) la case gui correspond 3 1'objectif de
ltactivité., Par projet on entend une suite d'activités de
modification du temps ayvant 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 dé&ployées 3 des fins
d'optimisation des procédures;

- exploitation =-- activités pratiques directement axées sur

des avantages &conomiques.

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

Inscrire le titre et/ou le numéro de référence du projet uti-
lisé par l'ex&cutant. 8Si le projet a &t& mentionné dans l'in-
ventaire précédent, veuillez indiquer le numéro d'inventaire de

1'OMM qui figure dans la colonne 1.

Repérer l'emplacement oli est exécuté le projet de modification
du temps en indigquant les coordonnées g@ographiques et le nom
de la région.

a) Indiquer l'ann€e au cours de laguelle ont &té déployées les
premiéres activités du projet;

b) 1Indiquer s'il est pré&vu de poursuivre le projet en marguant
une croix (x) dans la case appropriée.

Indiquer les principales activités de l'organisme qui finance
le projet en margquant une c¢roix (x) dans la case appropriée
{marguer plusieurs croix, le cas &chéant).

Par appareil utilis& pour la modification artificielle du temps
on entend tout appareil wutilisé dJdans 1'intention de produire
des modifications artificielles de la composition du comporte-
ment ou de la dynamigue de 1'atmosphére. Par exemple généra-

teurs de fumfes d'AgI, dispositifs 3 propane, torches, fusées,
projectiles d'artillerie, moteurs 3 réaction, etc.
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a) Systé@me de dispersion de la substance A4'ensemencement.
Indiquer en marquant une croix (x) dans la case appropriée,
la nature du systéme de dispersion au sol ou a&roporté, 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'acé&tone). Par dispersion
solide, on entend le dé&gagement 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) Indiquer la substance d'ensemencement qui est utilis&e et
la vitesse. de dispersion (masse par unité& de temps, masse
par nuage, etc.). Indiquer, en Kkilogrammes, la gquantité
totale de substance dispersée durant toute la période &
1'&tude.

a} Indiquer, en marquant une croix dans la case approprife les
caractéristiques générales des nuages qui ont &té& choisis
pour traitement.

b) Indiquer la température pr&dominante ou un intervalle gé&né-
ral de temp@ratures 3 la bage des nuages.

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

Indiquer les mois de 1l'ann&e pendant lesquels des activités ont
&té déployées sur le terrain dans le cadre du projet et le nom-—
bre de jours dl'activité&é. Tout autre renseignement sur le champ
d'application de l'activit& serait utile.

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

Cette question porte sur les avantages &conomigques escomptés ou
obtenus,

Cette guestion se rapporte & 1l'&valuation de 1l'efficacité& du
projet. Il sera fait grand cas de tous les renseignements por-
tant sur les moyens utilisés pour juger les .avantages et les
inconvénients du projet qui pourraient €tre donnés en liaison
avec la question 15 ou sur une feuille distincte.

Veuillez indiquer le nom et l'adresse de l'organisme auquel il
faut adresser toute demande de renseignements complE&mentaires.
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QUESTION 15 -

QUESTION 16 -

(1d329C)

Cette question doit permettre & la personne gui remplit le
questionnaire de fournir tous les renseignements gui ne corres-
pondent pas aux gquestions 1 A 13 inclusivement mais qu'elle
trouve significatifs ou intéressants notamment les ré&férences &
des publications sur les résultats de l'op@ration ou de 1l'expé-
rience de modification artificielle du temps. Tout renseigne-
ment gui ne figure pas dans les questions qui précédent, plans
définitifs concernant un nouveau projet, renseignement recher-
ché&, etc. peut &tre exposé en liaison avec la gquestion 15,

Veuillez indiquer le nom et l'adresse de l'organisme qui four-

nit ces renseignements 3 1'OMM.
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RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE DU TEMPS

DEJA REALISE
(veuillez cocher x dans la ou les cases appropriées)

Membre de 1'OMM 1 . ..cuvrvcsatesneueannsionsancsrrsansnsorasnrassanrsassanensnansaransases

1, Description du projet

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

R R R R R N N N I N R I N R R N A R I R N R R I R R A N A A T I N T R

R R R N NN I N I R N RN N A R R A R I R R A B A I A A A I R R R A N A A A AN A I AR R N A N ]

1.2 But(s) dv projet :
augmentation des précipitotions - pluie [ neige

suppression de la gréle !

suppression de la Foudre[:::::]

autres modifications {veulllez PIéCIiSEI) suueeeravosasrsnnesnseansrassasennnse

—

I N R N A N I R R R I R R I LI I N B R I R e O B RS N B RS}

1.3 Principaux types de nuages traités :

Orographiques’ Cumulus ' ‘ Stratiformes:_ ; Systéme frontaﬂ

2. Durée du projet

2.1 Durée du projet, en années :
2.2 Période opérationnelle au cours de chague annde : du seseessvasrsaenasess QU

ervesssssssssnsaesssinclusivement,

3. Opérations d'ensemencement

3.1 Agent d'ensemencement :  Agl CO2 NaCl

Auvtres (veuillez préciser)
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(FRENCH)
3.2

3.3

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

Dons le coas de générateurs au sol, veuvillez indiquer le nombre de généra-

teurs Utilisés cuscasrsunscasansannaussaascnansrarsonscrsnntrsstrnnsnnosas
Méthode d'ensemencement par appareil aéroporté

Altitude de 1'ensemencement s.ieeeeasanssavsansansanssasesscncavnas M
Longueur de la trajectoire suivie pour l'ensemencement «uv.eavssss m oU km

1

Taux d'ensemencement .iesessenssserassssansasssnssassessnsncsassee Kg b

4, Conception du projet

4.1

4,2
4.3

4.4

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

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

Distance entre 1es zONES .eevevecossenssesess km

Définition d'une zone : Fixe ! ’ Variable [:::]

Si elle est variable, veuvillez indiquer les critéres de définition ....«s
Subdivisions des zones, le cas échéant {indiquer le nombre et la nature)

[ AR NN RN N NN RN AN RN R AN RN NN ENENRERERENE NN N

5. Site du projet

5.1
5.2
5.3
5.4
5.4.1

5.4,2

5.5

Terrain : montagneux :] accidenté I: plat :
Superficie de la zone cible .vveenssevcosansarsas km

Superficie de la zone témoin civescavessacacacnns Kk

Nombre de pluviométres :

TOUS ‘t')ﬂpes de .plUViDmétIES H DC_I'I"IS lu Zone Cible R R R R R N S IR F T Y Y )
Dans la zone t8MOiN sasecsasssansrasasansas

Pluviographes : Dans la zone cible tvcsvserscocnssennssness
Dans la zone t6moin ...seewssscrscnansensse

Autres mesures de vérification (par exemple, réflectivité radar, mesure
des nuages par aéronefs, coussins & gréle, etC.) ! tivsessascvccnsoncasns

LR NN N N NN NN RN NS N N R P NN NN NN NE NN YN EENER NN N )

6, Unité expérimentals

6.1

Durée de 1'unité en heures ou en jOUI's PassEss Bt e s s It E A teDReEt R BRED
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(FRENCH)
6.2  Conditions permettant de déterminer si une unité est ensemencable 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'upplique a Chque ZONE % ssevessrssvsensionnansnseasroestsassasocannsns

6.4 Répartition aléutoire des unités expérimentales :
illimitée [ | limitée [___ ]
Dans ce dernier cas, indiquer la nature des limites FiX€es ssevasvassnsven

LR N A A RIS BT B I B I N I R I I B I A I I A I N R N A R I N A A N N L I I AU R BN B I IR B A )

6.5 Période standard d'ensemencement : .tuvieercnsecoanessess heures

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

7.1 Test(s) statistique(s) et/0U ANALYSES ¢ wevvevaveesrsnrsaensassscassannes
7.2 Transformation(s) pour choque test Ceeereeeiiinransarseanssanststeannnnes
7.3 Résultats de chaque test et/ou analyses :

7.3, Qualitatifs -
Pas de différence I: augmentation des précipitations ]:]
Diminution des précipitution§ [::::] ’
Diminution de la masse de gréle :
Autres résultats qualitotifs @ cievsssrvessnessersansrsscersaansnansnnssa
7.3.2 Quantitatifs :

Rapport ensemencement/pas d'ensemencement § vuesseessesssesssssssossannns

signifiCQtion Stﬂtistique l..'!l...l‘lllll'.;liilllllll.!.l..lllllll!llli

Critéres 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 Test(s) et/ou-analyse(s) pour chaque stratification :

8.1.4 Transformation(s) pour chaque stratificaetion et pour chague test :

8,1.5 Résultots pour chaque stratification, test et trensformation :

8.1.5.1 Qualitatifs :

8.1.5.2 Quantitatifs ¢

8.2 Spécifications analytiques choisies gprés le projet
8.2.1 Nature de la ou des subdivision(s) :

8.,2.2 Dimension de Ll'échantillon pour chaque subdivision (nombre d'unité
ensemencement/pas d'ensemencement) :

8.2.3 Test{s) et/ov 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 Qualitatifs :

8.2.5.2 Quantitatifs :

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

2.1 Indice de 1l'effet :
9.2 Distance maximale observée :
9.3 Signification statistique (superficie de la zone et probabilité)

10. Commentaires

11. Principales références & des résultats publiés (dans lesquels sont indiqués les
détails des procédures ci-dessus)
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[IPOI'PAMMA 110 AKTHBHBIM BOSIOEHCTBHAM HA TIOT'OLY

BOTIPOCHUK
no cbopy OaHHHX XA

PEECTPA HADHOHAJBEHHX [MPOEKTCB M0 AKTHRHHEM BO3NEACTBHAM
' HA TIorony

UIEH BMO

CocbueHde O JeATEeNRHOCTH B 1983 Dot ivv i f e i eraeae e

BUN (LEJNH} AEATEILHOCTH WKW NPOEKTA M0 AKTHBHHM BO3IEHCTBHAM
HA TIOT'OLY :

O. YBCHUEHHE OCAIKOB v v svscnnnn. l:l

JJeATeNBHOCTE BHI3BAHA UDE3BLMAHHRMHM OOCTOATENECTBAMH

( HATIDFIMED  3ECYEHM) v vt vt nnvennasoreennnenennsnsn i:l

JeATelbHOCTh OCYHNECTBIASTCA B IIEIAX ODHYHOTO

YBEIIMUEHHA BOOOCHABKEHMA +vvaevuvesocnanonnennaean I:I
b. TlepepacnpemeseHue OCATKOB .. ... I:l
c. IDegoTBPAHEHHE TDATA . cveev e [::::::]
d. PacCeHBAHHE TYMAHA +vvervvsnnn. I:
e. JIpyrue (mpocsfa YKa3aTE) ...... ':I
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(RUSSIAN)
(VecmenoBanuil ..... ) )
)
E )
2. OTa NeAT&JILHOCTL HOCHT (PA3BUTHA «veuensnn ;
T"'J1aB HEIM OGDaSOM XapaKTep ( }
{ )
{ DmepaTHBHOTO )
(croficTBE . .vvee... )
3. MPESTHU3UTENLHEA PASMEP PAROHA IEIH ITPOEKTA: . uuet it ieneancnnesn KM2
¥ KOHTPOIIRHOI') PAMOHA {cCim HMCIONbBYETCH ) v et v e o v v arsnnan KM2
4 HABBABME H/HAM OBOSHAUEHUE TPOEKTAL e nsreen e s e e snasenasnns
5. MECTOHAXOXIEHUE PAWMOHA, THE OCYWECTBIAETCH TIPOEKT:
6. ) TOHO HAUAJTA TIPOEK TA: i s e e e e it s e eeesansrsseanesmnsens fw e s e aenana
b) _HPEHHOHAPAETCH JIH TIPONOJIKEHKUE TIPOEKTA B HOBOM IOny?
TA HET ' HEHM3BECTHO
7. XAPAKTEP OPTAHM3ALIMM, 3AKASABHEHY IIPOEKT (npocefa 1OCTABHTH X B COOT—

BETCTBYIOLICM MECTe):

T - -
IEATEABHOCTE OPTAHWUSALMH TTPABHTENILCTBEHHAA YACTHAR

CenecKoe X03AHCTBO

JHEDPTETHKS

JlecHoe XO0O3AHCTBO

T'maposaorua

Hay49no-nccaenoBaTenbCcKan

TpaHCIODT

Crnyxfa noronu

[lpoyre (npocnrbfa yKa3aTs)
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8. ONUCAHUE YCTPOHCTBA AKTHBHOIO BO3JEHMCTBHA HA TOIONY, PEATEHTOB

AKTHUBHOT'O BO3INEMCTBHUA M CKOPOCTH WX PACHHIEBWA, HCIONB3YEMHX METCHOB W T.1.
(cM. yxasanuA)

qa, CucTeMa OOCTABKM MaTepuana IJd 3aceBa:

Hazemuas [::::::] CKONBKO T'eHepaTODOR? [::::::]
CamoJeT I:I CKOJBKO CAMOJETOB? - ,:
PakeTH [:::::] ADPTHILNEDHHACKHE CHADAIB ‘::::::]
[lpoyad (MPOCHEOA YKASATE) veuverrrnresn et e e

b. Tunm resepatopa:

AllEeTOHORAA TIODENKSE ' [IMpOoTEXHUYECKAA .

. paxkera I I
B3pHBYATOE BEHECTBO [::::::] Pa3GpEI3rUBATENE
PacOuIUTENE TREPIBIX TDOUEE v iisveeseieeerennnnss

JacTHl

¢. Pacrnonoxende BHIIYCKA 3acerBanmero BemecTsa:

Heuas Bepxuaa
rpamng | | tpamme [ ]

06IAKOB 0bJ1aKOB

HazemHuoe

[ ]
B o6nakax ‘::::::::]

EcoM BHOYCK OCYWECTBJAETCHA B o0nake, TO MOpH
KaKoH TeMnepatrype HIM JPYTroM KDUTEeDHH?

Pearent Pacxon (ykazaThk O6m#i pPACXON B TEYSHHE
3aceBa eNUHUIL H3MEDeHHA ) rooa [(xr)

X
Pblz f e ket eeamearaaeranemarar  seneaeeaaeastesaameeaana
L) 1= 1

Pt

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

-------------------------------------------------------------
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XAPAKTEFHCTHKA OEPABATHIBAEMBIX OBJRAKOB:

a. HKOoHBEKTHBHEIE . Oporpadu- - BosMyuleHHIIe B :
Macurabe

Cno#t {cnomecTo- ; Mesomacumrab~ ; :
O6PR3BHEIS ) [::::::] REIG TIOJIOCH l L

| I,

o]

k. IIpeobrapawiasd TemlIeRaTyps B HUXHEH dYacTw ofmaka (C

c. HpuTepuu, HCHONAE3YEMHES DU BLOODE IREH KW 06MaKOB InA paboThl:

L L I e L I T R A I T T A T A e

10. a. B KAKHE MECHIH OTYETHOTO I'OIA MPOBOIWNOCE 3ACEUBAHWE HIM HPYI'AT
OEATEILHOCTE [10- AKTUBHEM BO3EEHCIBEAM? . .ov.ivreerinenwrmnnannn-

b. CKONBKO IYEH HPOBONHIIACD BTA IEATEIBHOCTE? ..... ..

HET

E

10000 O

11. a- TOTOBWICH I MJIAH PABOTH?

b. ECIM J&, TO MOWHO JA HAFNPA-

BUTL ETG B BMO, JA HET

(AN SAKTHUECKOR )} DPPEKTHB- )

BOCTH? a A HET

b. ECIH OA, TO MOXHO JH EI'O
HAHPABUTE: B BMO? HA

13. OBOCHOBARKST LNl OLEBKM? - DA HET

a. PaHIOMH3WDOBaHHHK 3KeNe—

PHMEHT oLy HET

1

T

]

HET [::::::]

L1

L1

b. ;ziizs;ﬁe o oropmsvm ]

C. HDOUHME ..ottt e c s trbse et eaeasstsnnttssomen e r e rs e e et

d. WMeeTcA M OOKYMEHT IO
OlUEeHKe MW NIaHHDYEeTCA
TSKOBOR? A

HET l |

I
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d. Ecim Za, TO MOKHO JIH €ro

HanpaBuTh B BMO? HA [::::::] AET l l

14. HASBAHHE OPTAHHSAIMK, OTBETCTBEHHOW 3A [MPOEKT:
o) QDAMHUIIHA TAABHOTO TEXHUUESCKOTO JHHIIA: « v v oo v ns s onsonnennsenneenns
b) ODPraHHIAIMA: . rncurrnsenrere Cree et ettt et
c) [IOUTOBBEHL ALDEC:T v veena e e i ieres bttt
15. JIOGHE 3AMEUYAHHA:

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

16. OPT'AHM3AIIAA, HAIIPABAAOMAS OTYET:
a} HaspaHHe OpPraHM3aIHM, HAMNDPABIAKHEN OTUET .« .vescrssnsaarssassanss
b) OduMuMaNbHOE HA3BAHHE OTBETCTBEHHOIO TNONPA3HEHASHHA v veceranas
C) TTOUTOBBH AIDEC: ¢ e eesvennsasasosonarnsnensusasnsesnrsneesssnsensn
TTOOTIMCE . @i s s eescnssnascotoassastosansassnansanas
T3 it ittt it ar et anssasaens o anssnarsnannas

lpocbkGa 3aro0JHETL H BEPHYTE 3TOT BOIPOCHHMK IO BO3MOXHOCTH CKOpPee M B JwoM
cnyuae e moapuee, Yem 30 aBrycra 1984 r. mo ampecy:

The Secretary-General

World Metecorological Organization
Case Postale No. 5
CH-12]11-GENEVA-20

Switzerland
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IIPAMEUAHHMS TI0 COCTABIEHHMD QTUETA O IRATEILHOCTH
[10 _AKTKHBHEM BOSIEWCTBHAM HA TIOIOIY

JeAT2HHOCTE HO AKTHBHBIM BO3ASACTBHAM Ha HOIOAY, KOTODYVH clellyeT
BKJWYHTE B PeecTp

3acevBaHREEe HIAH DACITDOCTDAHEHHE B OOBIAYHOCTH WM TYMAHES KAKOTO—-JHGO
BEHMECTBA ¢ HENHl HMIMCHOHHA DPACIPENe/SHAd DasMepa Kalenb, o0pa3oBaHHA KDHCTAJIOB
NBJE KWIM KOATYJAIIHH KalefleK, HSMeHeHUe DaBBHTHAA rpala WM MOZIHMH Wi CCYHecT—
BJIEHHE KAKOTOo-JMG0 BO3/IEMCTBHA HA ©CTECTBEHHOE DA3BHTHE IHKAA OO0JIAKCB HIHM HX

OKDYXEHHS .

Jobaa mpyrad OEATEIBRHOCTE, OCYMECTBIAEMasd € [EABK BH3HBAHWUA HCKYCCT—
BCHHBX H3MCHCHHI B coOcTapRe, MNOBEHEHWH HAM OUHAMHKE aTMocHeDs.

Rampruep: .

a) JCHONb2I0BAHHE OUHA WTH HCTOUYHHKOB TEIJld /A OKA3AHMA BIHAHUA
Ha KOHBEKTHBHYK [IHPKYAALMO HMAH HIT HCIOADSHHSA TYMAHA

b) AxrTuBHOe BO3zefCTBHE HA OOMEH COJHEUHONW DAINHAIMH 3CEMJIH HIH
0BIaK0OB NMOCPENCTRBOM BHIeseHud B artMmochepy rasos, ObITH, ¥HOKOCTeH
HAH a3po3oneh;

c) AKTHBHOER BO3LEHCTBHE HA XADAKTEDHCTHKH HOBEDXHOCTEH JeMIM WM
BOHbH OPH TIOMOHH OTILISHHA HIA 00patOTKH TOPROHKAMHM, XHIKHMMH DAC—
NEUIHMTENAMH , KPACHTENAMH HAH JADYUHMH BeMecTRaM; ‘

d) Bunoenesnue B arMochepy 3JCKTPUUCCKH SADMKCHHLX MM DAIAOAKTHBHLIX

YACTHL, HIH HOHOB;

e) IlpuMeweuwme B aTmocdepe YHADHHX BOJH, HCTOYHHKOB 3IBYKOBOH 9HEPTHH
WIH OPYIAX BIDRIBHEIX MAH AKYCTHYECKHX HCTOUYHHKOB;

f) WemosbzoBAHEE CAMONCTOB M BEPTONCTOB IJIA COSINAHUA HHAG XONAUKX
HOTOKOB B EAAX DACCEUBAHWA TYMAaHA, & TaKKe HCIONb30BAHHE DeaK—
THUBHBX IOBUTATEJEH M IDYI'MX HCTOYHWKOB CO3JAHMA HUCKYCCTBEHHOrO

BETP4;

g) HcnommbzosaHue JAAIEDPOB HIH OPYTHX HCTOYHHKOBR 3JIEKTDPOMAT HHTHOH

DAITHAIIRY .
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HeATeNEHOCTE 10 axTHBHEM BO3JICHCTBMAM HA NOCOLY, KOTCODVE HE CASOVET
BKINYATE B PeecTD

JeATenbHOCTE, HOCANY YHCTO JIOKEJBHBH XapakTep, Takyl KaK HCHONb30-
BAHHE OTpaxaTeNed MOJHHA HJIM CTATHCTUYECKHX DPa3PANHHUKOB HA CAMOJETAX, CyOax
WM 3UAHUAX, HJAH HCIONbB3OBaHHE HeOGONBUMX HCTOUHMKOB TEMi&, BETDOH, MPOTHBO-~
TYMAHHBIX YCTPOHCTE, CO3J&HHE HHCXONAMEIr'C BO3AYWHOIO NOTOKA BO3IOYVIHBMH CYHLaMy
MM PaclbIMTENAME IJIA [IDEeJOTBPamEHHA 3aMODO2KOR Ha YYacTKaX MK ToNAX ¢ [Ooce-
BOM KYJNBTYD, KOTODPHM HAHOCAT YHEEPO 3aMOPO3KH HJIH MOPO3H.

Npochbba =manonuyTh OOHH SK3EeMIIAD SToH GOpMb JJIA KaXIo'O BHIZ NeATeNb—

HOCTH 1O AKTHBHLM BOINEHCTBHMAM Ha noroly (B JaapHeHmeM HMeHYEeMOIO Kak
OPOEKT ) .
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HONOJIHHUTEIBHLE TIOACHERNUA
K BOIpOocaM Jifa
PEECTPA HAIHOHATNBHLIX MPOEKTOB 110 AKTHBHHM BO3JIEHCTBHAM HA 1OIOHY

[IVHET 1 - YxkawwTe snauykom {X) AUYEHKY, KOTODAA COOTBETCTBYET IENAM JNEATENb—
HOCTH. [lofl TDOEKTOM HOEDA3YMEBAETCA CBA3AHHAA cepdad NefAcCTBHHA Mo
AKTUBHLIM BO3OEHCTBHAM Ha MOTOAY, HUMEHMHUX OOLyD LEeJE.

IIVHET 2 - ¥xaxuTe sdaukom (X) Auedky, COOTBETCTBYONYID IENH JeATeN-HOCTH:
- HCCHEeOOBATENLCKAA —— BOIPCOCH HAYUYHBX HCCIIEIOBAHKH;
- DpaspdTHe —— NOoJNeBad patoTa [0 ONTHMH3AalHH IPOHEOYD;

— onepartdBHad —-— HoJeBad DEI.GOT&, HAIpaBJIGHHAA HEeNOoCPeICTBEHHO
H& ,II'OCTH}KBHPlé SKOHOMUYCGCKHX BHIOL.

II¥YHBKT > - [lon pdaloHOM HEeNH DOApa3yMeBaeTCH DaHoH, B npeneﬁéx KOTOPOro
npennonaraeTca OOHADYXHTE HOCHENCTBHA OeATENBEHCCTH 0 aKTHBHOMY
BO3OENCTBUD HA NMOrony. [IOIKOHTDORBHHM pafoHOM (HNM DaioHaMH )
IIOHHMAKTCA DaMOHM, KOTOPHE BHODAHH TaAK, YTOOH OHM He NONBEDPTaNHCEH
BO3NeMCTBHAM JACEBAONMX BEMECTB; OHHM HCIOAB3YKTCA MJIA OLECHKH
PE3YILTATOR B Ipelesax DaHOoHa LefH.

[IYEKT 4 -~ DBoumuTe Haspanue u/WiK 0003HAYSHHE HOPOSKTOB, HCIONEIYEMLX

ocHepaTopoM. [KclM OpoeKT ObJl 3aperMCTPOBAH B IDENBIVEEM
PeecTpe, npochfa ¥Ka3aTh HOoMep Peectrpa BMO, KOTODPBHHA CTOMT

B _KOJIOHKE 1.

OYHKT 5 - ¢ moMonbn reorpadHuYecKHX KOODIMHAT W HA3BAHHA DAWOHOB YKaXKHUTC
MECTC OCYHECTBJSHHA IPOSKTA IO AKTHBHHM BO3JefcTBHAM HA TIOrogy.

OVHKET 6 - q ) YKaxyTe ol OCYHECTRBJIEHHA [IE€DBORAYANRHON IeATeNBHOCTH [O
Ha.CTOANEMY MTDOSKTY;

b ) VkaxHTe, OPEINOAATASTCA Ju ODOAOJKUTE TDOSKT B OydymeM, NOC—
TaBuB 3navyok (¥X) B cooTBeTCTBYKIEH AucHKe.
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[IYBKT 7 - YKaxuTe OGHOBHOH DON 3aHATHH QpraHM3allMM, Koropad (HHaHCcHDyeT
IPOEKT, OCO3HAYMB 3IHAUKOM {X) COOTBETCTEYKNVIO AYelKy (OpH Heo6-
XOOMMOCTH MCTIOJIESYHTE BECKOJBKC 3HAYKOB).
NYHKT 8 - [Ilon yeTpofcTBOM AKTHBHOIO BO3OERCTBHA HA TCrOLY NOODA3YMEBAKTCA
mobble YCTDOHGTRBA, HUCHOJABAYEMBIE ¢ IIEJIBI HAMEDEHHOI'O BLISLIBEHUA HC-—
KYyCCTBEHHBIX H3MeHeHUuH B cocu"aBe, NnoceedcHHH MWW HJHHAMHKE a.TMOCCDepr.
HanmpuMep: reHepaTOoDH 3acedMBAHUA HOOWCTEM cepebDOM, TDOHAHOBHE
YCTPOHCTBA., NHUDOTEXHHUECKHE YCTDOHCTEBa, DAKEeTH, apTHIIepHHCKHEe
CHApANb, DEAKTHBHHE IBUICATENH H T.H.
o) CHCTeMa OOCTABKH 3ACEHBANNMX BemeCTH. YKaMuTe, 0603HAUWE
sHauKoM (X)) COOTBETCTBYWMYND AYEHKY, XADPaKTEeP CHCTEME OOCTAR-—
KW — Ha3eMHad, BO3Oymuas, H T.I.;
b) ¥YxaxuTe crnocod NOACOTOBKH ZACEHBANNEr0O BemecTBa IJIA DAClbe—
HuA (HAOpHUMED DNYTEeM CHHTSHHA ALETOHOBOrO DPACTBODA COENHMHEHHA
fomueToro cepefipa). PachhieHue TBEDHHX 4YacTdil OTHOCHTCA K DAac—
ceMBAHUK NEnneTok (sanpumep cyxoH Jen), nopomxka (H#anpHMmep
MoCl ) ¥ T.HO.}
c) YxaxuTe, o603HAUYMB 3HAYKOM {X) COOTBETCTBYWUNY AYEHKY, MECTO
pacceyBaHMA 3a4CEHBAKHErO peareHTa;
d) Ykawmure, xaxde 3aceHBANEME DEAreHTH MCNONB3YHOTCA H CKODOCTH
paccenbanus (Macca HAa €IMHULY BpEMeHM, MACCa Ha oOnaKo W T.H.).
YKawuTe B KWJIOrpaMMax ofmee.KOJHYE€CTBO peareHTa, PacCeAHHOIo
B TEUYEHHE OTUYETHOr'o IepHONa.
.TYHKT 9 - o] YrkaxHTe, 06G0o3HAuuB 3HaukoMm (X) AvYERKy, o6uyn XapaKTePHCTHKH
o6NaKOB, KOTODPEE BHOpaHH O7A o6paboTKH;
b} YKaxuTe rocHOACTBYIHMHMHA HJIH OOSMHuUFA AMANZ30H TEMOSPATYDP OCHOBH
oc6naka;
c) Ilo KakuM XapaKTepHCTHKaM OTIHYanT IHU unw obJjaka OnA 3acesa?
IIYBKT 10 - - B xakue MecAlll H CKONBKO IHEH OCYHeCcTBIAAMACEH CONEePATHBRAA IIOJNEeBas

daza npoekTa? Gbesa 6wr noseszdHa awbag Opyrad uebopMmalnusa, Kacanmadcd
uenei INeATeNLHOCTH?
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IIYHKT 1T -

IIYHUKT 12 -

[I¥BET 15 -

NYHKT 14 —

[O¥YHKT 15 -

[IYHKET 16 —

JoxkyMedT N0 NIAHHPOBAHHID MOXET CONSPXATE CBEIeHHA IO FIgHadaM,
OXHEQEMbPM DE3IYIIETATAM # CDeHCEBaM HX HOCTHMCHWA .

ITOT BOHPOC OTHOCHTEA K JKOHOMAYECKOR 5ODeKTHRHOCTH, KOTODYD
ONHAZCTET OOCTHYIE .

JTOT BOIPOC OTHOCHTCH K OHeHKE 3QDeKTHBHOCTH NRPOSKTa. [IpenocTas—
AeHHe GonbMErc ofbeMs: HAGOPMAIHH M0 CPEeNCTEaM, HCIOJE3YEeMLM IJUL
OMEHKH DOJAOKETCILEIA CTOPOH HPOeKTa, TORBKO [IPHEETCTBYETeA, W 3Ta
EFHQOPMAUMA MOXeT OhThE BDEeNSTABJISHS HOJN DYVHKTOM 15 HIM Ha OTISIIBHOH
CTPaHUIE .

CoobnuTe HA3BAHME H SHADEC ODIABH3ALNE, KOTODOH HEOBXOIMMO HAIDAB-—
JIATDL 3&NPOCH O HOCTEAYLUeH HHPODMOIMH.

JTOT NYHKT IO3BOMHT JIHHNY, NPEHCTaBIARUEMY OTYET, BKIKYHTh JIOOYK
nHbopManmuie, KOTODag HE BOlINIa B AYHKTH ¢ 1 ne 1%, Ho KOTOPYID: O
CYMTAeT BaMHO HHH'HpeﬂCT&BHHEMEﬁVHHTepeC,A%aKym;_HaHDHMeD KaK
CCHJIKY HA OIyOJIMKOBaHHEE OTYETH, BDEACTABIARNME PE3YABTATH OCY-—
ECTBIEHHA AKTHBHOTO BOSﬂéﬁCTBHH Ha HOFQﬂy-HHH SKCIePUMEeHT&. Jlo—
bang, He coofmaBiadAcd paHee HHDOPMANHA, onﬁeneﬁeﬁﬁah,nﬂaﬂom SR
HOBHX HNPOEKTOB, HuPopmanus, HDEHCTaBﬂHmmaH.KHTepeC, M T.0. MOKEST

'6HTB OTPAKEHATON HYHKTOM 15.

llpoenba coobuETs HA3BAHAS H alPec YUYDEKISHHS, KOTODOe. nepelaeT
ary undopmamo BMO. '
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OTYET 0 3ABEPIEHHOM ITPOEKTE
[0 AKTHEHOMY BO3IEHCTBHUN HA TOTOZY

{IlpoceBa mpocTaBUTE X B COOTBETCTBYLNEM KEBaLparTe)

UMeH BMO:I 4ttt uesonaseannssonssensstontsonestenssossnsnosesnnssarssssnsrsssasss

1. OnHcaHHe IPOEKTA

1.1 - O6oz3HaYeHHe TpOeKTAa (HaSBaHHe/MeCTOHaXDEAeHHe/OPPaHHSaHHH) seas

L R I L R R R N R N L I I R R I I N I N R R L A N I I R R B A I A A I

L R L R I R R I R R R I R I I I R L L I I I R I R I I A I I I B N ]

1.2 llexn(m) mpoexra:
YpeanuenHde o0caIKOB - JOXIA [::::] CHETA [:::]
[IpesoTBpamedune rpala [:::]
HpeﬂOTBPameHHe MOJHE & [:::j
Ipyrie (HIDPOCBHOA FKABATE) +eeertesvaossasansstsssasanssoastasasss

L I I e L R R I R R R R R I R R L I I R e N I A I I LI I BTN I B R NN I )

1.3 OcuoBHO#f THn 0OXAKOB:

Oporpagu- Cromcro- OpoH~—

wectwe [ | ywemwe [ ] oopasmwe [_] ramemme [ ]

2. IHporoaxuTeIbHOCTH OPOEKTA

2.1 TIpOoFONKHTENBHOCTE HNPOEKTA 110 TOTAME .t eeiscrsanrrasassossnssasnns
2.2 OnmepaTHBHHH HDEDPHOJ B KAXJAOM TOLF: C eeeeotrnosacrrsaocanasancasnnan

TO ssotsessssssacncasss BRIDUHATEABHO

3. 3acesn

3.1 PeareHT 3aceBa: Aql D CO, [:] NaCl :!

Ipyrie {TPOCESS FEKABATD) +useseassrnostasnssssaassornssaanssansasns:
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3.2 Tenmeparop(m): Hazewnne [::::1 Bospymume [:::]:

Eern renepaTop WaseMmHHH, yKAZATE KONHUUECTBO tavevrrmecascsvsnenon

3.3 Ilpouexypa maceBa ¢ BOIZyXa:
BueoTa zaceBa cviiiiineiniene M
LIRRS TPECCH 38CCBEA srv.v--vrew M HIH KM

HopMa 32CEBEA seievsewsnsareses KD U

4. JlocrTpoeHHe FDOeKTS

. - enesHe +
4.1 OcHosBHan cxeMa:l lleresue [::::l 1 [:::]

KOHTDOABHEE

llepexpec THEE |:

4.2 Pacerognue MeRAY DPAHOHAMH! .. vivevevsseeses HM

4.3 Ompelencure palioHa: HocTosHHHH [:::]2 e peMeHHHE [:::]

Ecnw nmepeMeHHHME, YKa38TE CUCHOBY OIPELENEHHR " tavescrssranscsonsens

4.4 [opgpasgenexnue palioma, ecuM HMeeTcs (yxa3zaTh YHGRO M XaDAKTeD)

LI R I I N AR I I N S T R T A O I LT I S ST

5. Iacuarka
5.1 MeerHocTh: TFopHasn I: YoauucTas : - PoBH&EdA :
5.2 PasMeDp HeNeBOI'0 PEHOHAD ..voresitsrmcaerrssnsn KMo
5.3 TPazmep KOoHTPOILHOTO paioHa? ;.......;........ KMZ
5.4 HoauuvecTso 0CAXKOMEPOB:

5.4.1 Bce BHIH 0CaIKOMEPOB: B LENEBOM PAHOHE .vsiirvcvsrassvnviv
B KOHTPOABHEHOM DAHOHE .o.vvcvsvsasns

5.4.2 Ocagxomepm-camdnnonm: B HereBoM PafioHe (.. iveiiiienacesian
. B KOHTDOXBHOM PafOHE .....cicvnsnvan

5.5 [JIpyrue cpexcTBa NpPOBepXKH (HarpUMep, OTpaxaTelbHAS CNocoOHOCTE
pazjHoNoKaTOPOE, H3MeDeHHS 0ONAKOB ¢ caMoXeTO0B, I'PaJoMeDpH H T.X%.)!

I I R R N A o N O A A O A O A I IR T I N N SR A S RS R A B R
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6. DKonepHMEHTAJbHAA eIMHHIE

6.1 T[poRONXUTENEHOCTE €IHHHMIH B YacCaX HIM JHAX: «sseessssssoonatensns
6.2 VYcnoBMA AIf COPelell€H¥#d, NOIIeXHT JH €JWHHIR B3aCERy HIH HET: ....
e m e e st Eau bt et e aa e a e e et n ettt et ha e s e e
6.3 Ofmee KOAMYeCTBO 3ACEAHHEHX M HE33CEHHHWX eAHHHI] (IpH TepeKpeCcTHOM
NOCTPOSHHH 9T0 OTHOCHTCA K KAKIOMY DPAKOHY I wvrrvernaoranensnsrons
6.4 PaHzoMH3aLHg SKCHEePHUMEHTANLHHX eNWHUI:

Heorparnvenwan E:::] Orpa"uvyeHHas [:::]

Ecan orpaHHyYeHHaa, TC IAaT: XaPAKTeD OFPAHHBEUYEHUA o v e s oo aoenossneesa

6.5 CraHjgapTHHE DEePHOL 24CEBA: .vssses.. HACOEB

7, OfmHe pesyreTaTy OpoeKTa (Ges cTpATHPUKAIMH M ITeJleHMA)

7.1 HasBanHWe CTATHCTHuecKOro HclOmranug(wit) u/miau amarusa (aHaJH3O0E)
7.2 Tpamchopmanug(HH) IAA KAXIOTO HCIHTAHEAL 1eererresssnnontonssneenns
7.3 PeaylIbTaTH KaxJoTro HCHOHTAHHA H/HIM analHza:

7.3.1 HadecrBeHHLE

Pasznuuuit Bonnue Menbme

HeT [:::] 0CcajgKoB I [ 0CaKOB [:::]
Mexwrme rpafa OO0 Macce E:l

Jpyrue KaueCcTBEHHHE PEBYVIBTATH! % oseansersssnrssassssasass

7.8.2 KoruuecTBeHHHE

CoOTHOWMEHHE CTaTHCTHUECKAR
38CeB/HET BACEBA +rrertanensoans BHAUEMOCTD . v vveeruns o

8. (O6ocHoBaHHe INA QUEHKH DesyIbTaTOB

8.1 AHalHWTHYeCKHe CRHeUMPUKAINE, yCcTaHOBJeHHHe J0 DPOEKTa
8.1.1 Xapagrep crpaTufuxanui(ufl), ecnd umeeTcH

8.1.2 06beM BHOODXH IJis8 KaxIol#t cTpaTH(MKanui (UHCIO eJHHHI
sacen/HeT 3acenBa)
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8.1.3 MWenwranue(sa) B/Bau ananus {aHalusH) LA KAaxZOH ©Tparudn—

8.2 Amanpur

KaIHy s

TpaucfopManus (MH) pig xaxJod cTpaTHOUKALMM ¥ KaxLol'o
HCIHTAHNAA

Pe3yAbTaATH IAA XKaXpo# CTRATHPHKAINH,

HCHHTAHUS HIZA
TpaHcdopMal UK 2

8.1.5.1 KauecTBeHHHE:

8.1.5.2 HKonxHuuecTBeHHHE:

HYecKHe clefUQHKANHY, BubSpaHHHE LOCHAE IpPOEKTa

XaparTep meneausa{nf):

O6neM BHOODKH IIS KaxIOTOo JedeHHs (UHCIO e€XMHHUI saceB/HET
sacena):

Henuranue (#) u/uin agansus (analu8H) Iif KAXZOr0o JeJeHHA:

Tpaucdopmalta (MA) I KaXmOr0 AeleHBs H KaMIOT0 HCTIHTOHHS:

PepyabraTu LIS RaX)0T0 ZeleHHA, HCOHTAHHA HIM TpancdopManHi:

8.2.5.1 HXauecTBeHHHEe:

8.2.5.2 HKoauuecTBeHHHE:
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11.
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BogfeficTBHe He, npyr#e pationw {T.e. =a mpeZeXaM¥ LeleBor'o palioHa)

9.1 IlpusHark BOosZeficTBHA:

9.2 MarcHMaJIbHOe DPacCTOAHHEe:

9.3 CraTHCTHYECKafg 3HAYEMOCTE (pasMep palfioHa M BEepPOATHOCTE)

JaMeuyagnd

CCHJIRM Ha OMySIMKOBAHHHE PesyIbTaTH (B KOTOPHX MOXHO HaliTH Goree
neTalpHy®n HWHHODMAUHD ) : ’
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PROGRAMA DE MODIFICACION ARTIFICTIAL DEL TIEMPO

CUESTIONARIO

para recopilar datos destinados al

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

MIEMBRO DE LA OMM ...c.vceece DoOsaesvDaO0 D00 E0G0eEURsT0Es000000D G D cecocoescssaou

Informe de las actividades realizadas en el afio 1983, .. .. ccevrecomcnsanono

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

Intensificacidn de la precipitacidn

a.
Esta actividad es la respuesta a una situacidn
de urgencio (por ejemplo sequfos) .ce.ececccosercecsacsns
Esta actividad tiene por objeto logror un aumento
del dbastecimiento normal de ague ...cevcevnsrennerancaas
b, Redistribucién de la precipitacién
¢, Supresidn del granizo ....... ceses
d. Dispersién de la niebla ....... cos
e, Otros (ESPeCiFiqUese) PasasasscasOREbemEBEa CoUCegeRCOUREaSsOCBACSE coescosn
(
{ de investigacién ......
§
S? trata prin- ( de desarrello .........
cipolmente de
una actividad E
' { operativa svuceecesso
(
SUPERFICIE APROXIMADA DE LA ZONA DEL BLANCO: ceeecevcoonasuoso Grnees vo km

Y DE LA ZONA DE CONTROL (si se utiliza): ceeevcrvcevonesecoancasue km
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4. NOMBRE Y/0 REFERENCIA DEL PROYECTO!  nuunvrvmonnsvsnnnenesnens Meveenanes
5. SITUACION DE LA ZONA EN LA QUE SE EJECUTA EL PROYECTO
6. a) ANO DEL COMIENZO DEL PROYECTO: 4euooseoeassorareossssoeccassoseasnss

b) ¢SEHAPREVISTO QUE CONTINUE EL PROYECTQ DURANTE EL ANO PROXIMO?

51 NO NO SE SABE

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

ACTIVIDAD DE LA ORGANIZACICON GUBERNAMENTAL PRIVADA

Agricultura

Energia

Silvicultura

Hidrologia

Fundacidn de investigacidn

Transporte -

Servicio meteorcldgico

Otras actividades (especifiguense)

8. DESCRIPCION DE LOS APARATOS DE MODIFICACION ARTIFICIAL DEL TIEMPO, E
INDICACION DE LOS AGENTES DE MODIFICACION Y SUS INDICES DE DISPERSION,
" TECNICAS EMPLEADAS ETC. (véanse instrucciones)

a. Procedimiento de siembra:

Desde tierrc ;Cuéntos generadores?
Desde aeronaves . -;Cuéintas aeronaves?
Mediante cohetes . Proyectiles de artilleria

Otros (especifiquense) .....veviceeesevesavaronnson ceeccoassens eves
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b, Tipo de generador:

Quemador de acetona

Explosive

Dispersién de sustancias
s6lidas

APPENDIX B, ANNEX A, p., 3
(SPANISH)

Fulguracién pirotécnica

Neutralizador liguido

Otros veveensnssavnnsnas

CRCIE B I}

c. Lugar de lanzomiento del material de siembra:

En tierra

Intericr de
las nubes

L R N - N I N R R N N A N L

Base de las nubes

Cima de las nubes

5i el lanzemiento se hace en el interior de una
nube, é{a gué temperatura o cudl otro criterio?

tea s s P rarD AT e

Cantidad de material

Moterial de .
consumido

Consumo total durante

siembra (dar unidades) este ano (kg)
Agl eesecavcaossetaraansanruns cteseceraasrrtrasrseat s
PbIz cEreeaasresasncsenssananna cesbresrceerasrastas e aannns

Hielo seco

LI R R A N R LI R R

NaCl

seramnsme e e s aametensagdadbangtessan

maseBRDPRIOAARRTeEIRNRSEREERER RS

TareTra s 48 s s asessaECE PN E N TAasBsasS

CARACTERISTICAS DE LAS NUBES TRATADAS:

a, Convectivas
{cUmulos)

Capa de nubes
{estratiforme)

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

Orogrdficas

L R N IR A S R N A I N N

e B s evsananttnrtanpteusbashEEe

B Ea s m tamssevear gttt AEES

L R N N I I A A R N N N )

44 #3900 AERTE S EASsasEEsan s

Perturbaciones a
escala sindptica

Bandas dispuestas
a mesoescala

ERC I A RN R |

¢, Criterios utilizados para seleccionar los dias o las nubes para el

tratamiento:
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10.

11.

12.

13,

14,

15,

(SPANISH)

a. MESES DEL ANO A QUE SE REFIERE EL PRESENTE CUESTIONARIO, DURANTE LOS
CUALES SE HAN LLLEVADO A CABO OPERACIONES DE SIEMBRA U OTRAS ACTIVIDA-

DES DE MODIFICACION ARTIFICIAL DEL TIEMPO (.iviiiiiiiirinanctnsnsnanns
b, ¢EN CUANTOS DIAS SE REALTZO ESTA ACTIVIDAD? .. ... veceernnorsnssenas
a. &SE HABIA PREPARADO UN DOCUMENTC DE ST - NO
PLANIFICACION?
b. DE SER ASI, :{PUEDE PONERSE A DISPOSICION DE st NO
LA OMM?
a. &SE HA REALIZADO UN ANALISIS DE LOS COSTOS SI NO
Y BENEFICIOS PREVISTOS (O REALES)?
b. DE SER ASI, iPUEDE PONERSE A DISPOSICION DE ST NO
LA OMM?
¢DISPOSICIONES PARA LA EVALUACION? SI NO
a., Experimento de seleccién aleatoria SI 1 | NO l
b, Comparacion con los registros histérices sI NO
CT. OtroS seierusreveassrseancancaasssmsassasannescansassontanssnsnsnasnan
d. ;5e dispone de un documento sobre la evalua- ST NO

c¢idén o se ha previsto elaborarle?

e. De ser asi, ;puede ponerse a disposicién de ST NO

la OMM?

ORGANIZACION ENCARGADA DEL PROYECTO:

a) Nombre del principal miembro del personal técnico: .....ue.vevcvneesss
b} Organizacidn: ...ccciceececcecacreccancas Gt tastsssstesaannsaneenusan
c) Senas postales: .....c.iiiieseisicnienonnaess Meettsetacsancsenansnans

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

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

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

--------------------------------------------------------------------------
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16. ORGANISMO QUE PRESENTA LA INFORMACION:
a) Nombre del organismo que presenta la informacidn: ............ feenan
b} Titulo oficial de la dependencia responsable: et rreanraes ceraean
€} SeNTS POSEALES:  tuuuvuervaeenonenseaseotacocrotnsasesanassnesonsnons
Firmado: L.e.icvenvearvaccans Cetiarsraetassesaeana
Fecha: ..... Ceatharsetitanans cennen Cesirisaranenas

Rogamos so rellene el presente cuestionario y se devuelva lo antes posible, y en
todo caso antes del 30 de agosto de 1984 o las sefius siguientes :

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 artificigl del tiempo gue deberdin consignorse en el in-
ventario '

La siembra o dispersién, en las nubes o en la niebla, de cualquier sustan-
¢iq inyectada con objeto de alterar la distribucidén de las dimensiones de las gotas,
que produzcan cristales de hielo o la coagulocién de gotas mindsculas, que altere el
proceso de fermacién de granize o de descargas eléctricas, o que influyo de un modo u
otro en el desarrollo natural del ciclo de formacién de nubes o en el medio que las
rodea,

Cualquier otra actividad, realizada con intencién de producir por medios ar-
tificiales cumbios en la composicidén, el comportamiento o la dindmica de la atmésfera.

Por ejemplo:

a) la vtilizacién de fuegos o de focos de calor con miras o influir en lo cir—
culacidn convectiva o a provocar la evaporacién de la nieblg;

b) la modificacién del intercombio de la rodiacidén solar de la tierra o de las
nubes, medionte lo emisidén de guses, polvos, liguidos o derosoles en la at-
mésfera;

c) la modificacién de las coracteristicas de las superficies terresires o 1i-

quidus espolvoredndolas o traténdelas con sustancias pulverizadas, o con 1li-
quidos nebulizados, materias colorontes v otros materiales;

d) lg emisién en la atmésfera de particulas corgadas eléctricamente o de parti-
culas radiativas, o bien de iones; 1

e) la oplicacién a la gtmésfera de ondas de choque, fuentes de energia sénica
v otras fuentes explosivas o dgcdsticas;

f) lo uvtilizacidén de aviones y helicédpteros pora la dispersién de la niebla me-
diante la corriente de dire provocada por las palas o hélices de los mismos,
asi como la vtilizacidn de reactores y de otros generadores artificioles de
viento;

g) la utilizagcién de losers u otras fuentes de radiacién electromagnética,

Actividudes de modificacidn artificial del tiempo gue no deberdn consignarse en el
inventario

Actividodes de iIndole puramente locol, taoles como la utilizacién de pararra-
yos o dispositivos de descargas estéticas a bordo de los aviones, buques o edificios;
o lo utilizacién de pequefios focos coloriferos, de ventilodores, de generadores de hu-
mo; o el empleo de ceronaves con miras o aprovechar la corriente de oire provocada por
lus pales de los rotores o las hélices, o de riesgos para evitar lg formacidn de hielo
en zonhdas o terrenocs en los que los cultivos son susceptibles de sufrir dafios por cousa
de las heladas.

Se solicita el envio de un ejemplar rellenade de este formulario para cada
gctividad de modificacién artificial de tiempo {en adelante denominado proyecto),
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EXPLICACION ADICIONAL
de las preguntas que figuran en el formulario para el

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPQ

PREGUNTA- 1

PREGUNTA 2

PREGUNTA 3

PREGUNTA 4

PREGUNTA 5

PREGUNTA 6

PREGUNTA 7

PREGUNTA 3

Escribase una (X) en la casilla que corresponda a la finalidad de la
actividad., Se entiende por proyecte una serie relacionada de octivi-
dodes de modificacién artificial del tiempo que tienen un objetive
comln.

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

- investigacién - investigocién de cuestiones cientificas;

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

- operativa - trabojos sobre el terrenc con la intencidn directa de
obtener beneficios econfmicos.

La zona del blonco es oquella en la que se trata de obtener un efecto.
La zona (o zonas) de control es cquella que se escoge para que no sea
afectada por el moterial de siembra y se utilizo para evoluar les re-
sultados dentro de la zono del blanco.

Consignese el nombre y/o referencia de los proyectos que ejecuta el
realizador. S5i el provecto fue comunicado ya en el inventorio ante-
rior, rogamos cite el nimero de inventario de la OMM gue aparece en la

Columna 1.

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

a) Consignese el afio en que tuvieron lugar las primeras actividades
en el morco del presente proyecto.

b} Indiquese si estd previsto que el proyecto continde, sefialando con
vna (X) la cosilla adecuada,

Indiquense los principales intereses de la orgonizacidén que financia el
proyecto, sefialando con una (X) la casille apropiade (utilicense varias
seffales si es necesario).

Se entiende por aparato para la modificacién artificial del tiempo
cualquier aparato utilizado con la intencién de producir combios arti-
ficiales en la composicidn, comportomiento o dindmico de la atmésfera.
Por ejemplo, generadores de humo de Agl, dispositivas de propano, ful-
guraciones, cohetes, proyectiles de artilleria, reactores, etc.

a) Procedimiento de siembra, indiquese, sefialando con una (X) la casi-
1lla adecuada, el cardcter del sistema de emisién, con base en tie-
rra, aerotransportado, etc,
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PREGUNTA ¢

PREGUNTA 10

PREGUNTA 11 .

PREGUNTA 12

PREGUNTA 13

PREGUNTA 14

PREGUNTA 15

PREGUNTA 16

h) 1Indiquese el modo en que se prepara el material de siembra para
su dispersién (por ejemplo, guemando una solucién de yeduro de
plata en acetona). Lo dispersién de sustancias sélidas se refie-
re al lanzamienteo de grénulos (por ejemplo hielo seco), polve
(por ejemplo, NaCl}, etc.

c) Indiquese el lugar en el que se dispersa el material de siembra
seffalando. con una (X) lo casilla adecuada,

d) Indiquese qué material de siembra se utiliza y su Indice de
dispersién (masa por unided de tiempo, masa por nube, etc.). In-
digquese la cantidad total de material empleado durante el periodo
de este informe en kiles. '

oy Indiquese, sefialando con una {X) la casilla adecuada, las carac—
teristicas generales de las nubes que se seleccionon para el ira-
tamiento.

b) Indiquese Ia gqﬁa'predbmincnte ngenerol de las temperaturas de
la bose de las nubes.

€) ;Cubles son lus caracteristicas distintivas de las nubes en los
dias en que se han sometido g trotomiento y de las nubes no tro-
tadas?

:Durante qué meses se desarrolld el proyecto sobre el terreno y en cudn-
tos dias se reglizaron los operaciones? Serfla (til cualquier otra
informacién reletiva a lo duracidén de la actividad;

.Un documento de plonificacién podria contener informacién relativa a

los aobjetivos y espectativas y a los medios de aclcanzerlos.

Esta pregunta se refiere a las ventajus econémicas previstas o alcon-
zadas, :

Esta pregunta se refiere a la evaluacién de la eficacia del proyecto.
Se acogerd con satisfaccién mayor informacidn sobre los medios utili-

‘zados para juzgar los mérites del proyecto, y ello puede describirse

bajo el punte 15 o en una pdgina aparte.

Rogamos proporcionen el nombre y direccién del organismo al que ha de
dirigirse toda peticidn de mayor informacién.

Esta pregunto tiene por finalidad permitir que la persono que presenta
el informe incluyo toda informacién no tratada por las preguntas 1 al3
pero que estime importante o de interés, como pueden ser las referen-
cias a informes publicados en los gue se describen los resultados de
la operacién o experimento de modificacién artificial del tiempo, To-
do informacién no consignade anteriormente, planes concretos para um
nuevo proyecto, informecidén que se solicita, etc. puede exponerse en
Lo pregunta 15,

Rogamos proporcione el nombre y direccidn del organismo que transmite
esta informacidr o la OMM,
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INFORME SOBRE PROYECTOS TERMINADOS DE MODIF ICACION ARTIFICIAL DEL ClLIMA

(Coléquese una X en la casilla o casillas que corresponde)

Miembro de Io OMM: ... iicirieetiennsotosnsacasnrasansraascassacssnrasascsosnassasasssasses

1.

Descripcién del proyecto

1.1 Identificacidn del proyecto (nombre/lugar/organizacin)i «vseeeeeecseesoons

L R R R R R I R R R I I I R A R I R I R R I L I T N I B R N A R A S B )

1.2 Finalidad{es) del proyecto:

Aumento de las precipitaciones - 1luvis [:::::] nieve [:::::]
Supresién del granizo D

Supresién de los relémpages [:::::]

Otros (sErvase eSpecificar) vveveeesesssecsscasnsssosnessssnseasnonosonens

N N N R N N N A I NN R R R R R R R R Y

1.3 Principales tipos de nubes de que se trata:

Orogréafica [:::] Cumulus [:::] Estratiforme [:::J Frontal [:::]

Duracién del provecto

2.1 Duracidn del proyecto en afioS .esesnsecssssssassssnossnsansacasnsssnsosonans
2.2 Perfodo en que se han llevado o cabo lus operaociones durante cada afio:

del SraeB e s AFEEI PR IAP LA B EREANS al N N N N Y N inClUSiVeo

Qperaciones de siembro

3.1 Reactivo quimico de siembra: Agl [:::::] CO2 [:::::] NaCl [:::::]

Otras (sfirvase especifiCOr) vvueeesseneseseesrsasssonesssssecosansonsonses
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3.2
3.3
4,

Generader(es): Terrestre [:::::::] Aerotransportadoe [:::::::]

51 es terrestre, sirvose dar el nimero de generadores ..i.cecscencsarsasnss

Procedimiento de siembra medionte aeronaves:
Altitud de lu siembro civevieeoorerssesarssasassnsssassnncnrsssarsan
Longitud de la trayectoria de siembrd ..veviessvrresenrrrnsarsensaea M 0 km

-1

Indice de SiemMbIO .iuicecssceenseacnneascnsssvssrvasarassnnnssnssass Kg

Congepcidn del provecto

4.1

4,2

4.3

4.4

Concepcidn bdsicus S5élo en la zona del blanco [:::::::] £n la zona del
blanco y zgna de control [:::::::] En la zona del blanco y/o zona de

control [:::::::]

Distoncio entre 1as ZOMAS! ..seseesncrsssnanconrsssasesrasssnssnansress K

Determinacién de la zona: Fija [:::::::] Variable [:::::::]

51 es variable, sfirvase dor la base parc la definicidn ....veeecvsssnanens
LI R B R RUEE B B R RS N B B B B RU RS BB I NN NP R RIS BN BN B B IR O I B O B N N R R NN R IR R R R R RGN N A R I R N I NN LR R

Subdivisiones de la zona, en caso de que hubiera (sirvase dar el nlmero y

1o ncturulezu) e s e T s atE e BB IR TRt s st S TRt At s TR e

S ¢ p A e d AT awD AR EE g DA RSN R E BN PE RS e g UES SN YO RS R AR BRI A TR RAS RS

Ubicocidn del proyecto

5.1

5.2
5.3
5.4

Terreno donde se lleva o cabo el proyecto: Montofioso [:] Accidentado [:]
Llano D

Tanafio de 1a zona del BLaNCO: sesessesesssasssrsessnnssessnnsaresenes K2
Tamafio de la zona de contIol: .ieeeesscssversnsesssactnsassssssscnses kmZ

Nﬁmero de plU‘V.ié'me'tI'OS: ase s s s bAnReesd NP R EN SO RRs PR rneeddbanEnBInS

5.4,1 Todos los tipos de pluvidmetros: enlazonadel blanco .veseenvasns
en 1o zona de control ...vvesinnan
5.4,2 Registro de los pluvidmetros: en la zona del blanco se.svosasans

en la zona de control .ocevoennecas
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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, efc.): .ieeeeseees

L R N A R I I R R I R N N N N R R R R N R I

Unidad experimental

6-1 DUraci6n de la Unidﬂd an horas o diﬂs: N N R R S S I I S N N IS W W}

6.2 Condiciones que determinan si una uvnidad puede ser sembrada o nNo: ..evises

L R I I R R N N N N N N NN NN NN NN NN

L I I I I I I I R N I I I A R O N e R N A N I I )

6.3 Némero 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

Uplicﬂ a Cadu Zond): B s e s tE It AlE bR IRIsaae st P E R PR A RS EIGEELIRNAIISRIRRERANETRTD

LI A O A W Y

L R R N N N N N N N NN NI NI N A A I A B R AR I AR A I NN RN A I I )

6.4  Seleccién aleatoria de las unidades experimentales:

No 1initada I Lini tada —

51 es limitada, s{rvase dar el cardcter de la limitocidn .eeesvecavsssanns

6,5 Perfodo

Resultados de

LI R I R I N R N I I A R N I A I A I R I R S A B B I R I B A A

de Siembrﬂ normulizudo: ‘et sersrar Rttt bRt LI AR RS S horﬂs IR

los proyectos generales (no estratificacién o purticién)

7.1  Nombre de la(s) prueba(s) estadfstica(s) y/o_unélisis: ceesessmanacatanne

LR N R N I N N N IR N N RN N N R N NN

7.2  Transformacién(es) para codd prueba: cuuuveeeeesssscensnenssacasaensnannes

7.3 Resulted

7.3.1

os de cada prueba y/o anélisis:

Cualitativo

Ne hay diferencia [::::::] Més precipitacibn [:::::::]
Menos precipitocién [:I Menos masa de gronizo [:}

Otros resultodos cUdlitativos: ..ievieesonoscenaacsstssasssannres

LU BRI R N BN I N I R R B BT I BN B R N N L RN BT R BT R B R R R RN N A A N LR N R R O R R R B B N N N RN B R
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7.3.2 Egantifgfivgz

Relacién de la semilla/no $emilla: weeeosssceessasassacsansnvonns

Significado estadfstico: .eeeoesasssansossnnrssrcassosasrarsanenasrs

it Base pare lo evaluacién de los resultodos

8.1 Especificaciones analiticas fijadas antes de que se haya llevado o cabo el

proyecto

8.1.1 Carfcter de lg estratificqcién(es), en caso de que hubiere

8.1.2 Tamafio de muestro para coda estratificacién {némero de unidades de

semillcs/b no semillas):

8.1.3 Prueba(s) y/o andlisis pura cada estratificacidn:

8.1.4 Transformacién(es) para cada estratificacién y cada prueba:

8.1.5 Resultodos para coda estratificacibn, prueba y transformacibn:

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

Carficter de la particién(es):

Tamafio de muestra para cada particién (nfmero de unidades de

semilla/no semilla):

Prueba(s) y/o anélisis para cada particidn:

Transformacién(es) para cada particién y cada prueba:

Resultados para cada particién, pruebo y transformacién:

8.2.5.1 Cualitativo:

8.2.5,2 Cuantitativo:
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2. Efectos que tiene fuera de la zona (por ejemplo fuera de la zona del- blanco)

2.1 Indicio del efecto:

9.2 Distancia méxima observada:

! 9.3 Significado estadistico {tamafio de la zona y probabilidad) :

10. Comentarios

11. Principales referencias para que se publiguen los resultados (lugar en el gue se

pueden encontrar los detalles antes mencionados):






