
W0RLD MET E0R0LOG I CAL 0RGANI ZATION;
---"~"_._-~_.~>-""".~~~.o,,__•__··_._.~._.•_ ••••_~••••~•.·.·_"••_ ••".'_"'".......... .•.•• .. .•.••

= == = = = = = = = = = == = = = == = = == = = = = = = = = = = = = =
,

WEAT HER MOD I FIe ATION PRO GRAM ME
(WMP Report No.4)

REGISTER
OF

NATIONAL WEATHER MODIFICATION PROJECTS

1983

TECHNICAL DOCUMENT
WMO / TD No, 78

GENEVA, NOVEMBER 1985



•

•



I.

II.

III.

IV.

V.

- 1 -

CONTENTS

Introduction . . . . . . .

List of countries included in the Register

Detailed explanations of columns used in tabular
information in Register

Register of projects for 1983

Reporting agencies .

2

3

4

6

19

Appendix A:

Appendix B:

List of Members reporting no weather
modification projects in 1983

Copy of Questionnaire circulated to obtain
information from Members including the
form for Report on Completed Weather
Modification Project.

22

23



I. INmRQOUCTION

As part of the Weather Modification: ProgJramme approved by the Seventh
World Meteerologi.cal CongIess (Geneva, 197-5-'),... the .Secret-ary'-Genercd maintains.
a Register:o£ ~xper±mentE and op~rations- irrweather'modification carried out
within~Member.' countries'_';..

The": present- publication is the- ninth of its kind and ia- based:- on
information- received from'Member countries' on experiments: and opeJ:a-tion-s~

sponsored by governmental agencies: and~private concerns: that took place- during
1983. For variDus- reasons, the'_ re'gis,te;r:. does not contain info.rmation- on all
wea~ther modi.:Ei:ca-tion projects.

The. firs.t s-even issues::· of> the-- ~gister were simi.lar in. layout and in
the gathered information. The eighth issue (1982) contained substantially
different info=ation and fo=at than did the earlier Registers. With the
endorsement of the EC panel of EXperts/CAS Working Group on Cloud physics and
Weather Modification (15th Session, 1983), this issue returns to the fonnat·
and information- of the, first- seven isaues (with some mod±fications). To
assis.t the~' reader in under:standin,g- the,' contents of each _of the 12 columns used­
in the tabular 'presentat-ion, detailed e-xplanations' are given in Section III"
(pp. 4-5). The questionnaire which was sent to all Members in June 198'4 is.
reproduced, in Annex- A of- Appendix B: to. the report-,.- in the" four official
languaqes of WMO to ensure that. the tabular infm'mation will be readily
understood' by all readers'. Ipformation from' .these quest-ianna,ires is given in
part IV or the Register. The form to be· used in reporting completed
programmes: or for which a physica-l andlor statistical evaluation has been.
c-arri:ed out~ is reproduced as Annex B" of-- Appendix' B. However, no reports' on
complete& 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 in:. Section. II, whiTs-t"_ the: Members which replied that. no wea-ther
modificati'on activities had taken. plac-e in their country during 1981 are
listed in Appendix A.

Reque-sts - for further information- on the: pro.j-ects' may be addre-s-s:ed' to
the reporting agency for each country which is included in Section V of the·
register:. The WMO' Secretariat will be happ.y to assist if necessary.

I
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II - LIST OF COUNTRIES INCLUDED IN THE REGISTER

AUSTRALIA
AUSTRIA
BRAZIL
BULGARIA
CANADA

CHILE
DOMINICAN REPUBLIC
FRANCE
GERMANY, FEDERAL REPUBLIC OF
HUNGARY

INDIA .
INDONESIA
IRAQ
ISRAEL
ITALY .

MADAGASCAR
MALAYSIA
MOROCCO
NORWAY
PANAMA

SPAIN
THAILAND
UNION OF SOVIET SOCIALIST REPUBLICS
UNITED STATES OF AMERICA
YUGOSLAVIA

6
6
6
7
7

7
7
8
8
9

9
9
9

10
10

10
10
11
11
11

11
12
12
14
18
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III. DETAILED EXPLANATIONS ,OF COLUMNS USED IN TABULAR INFORMATION IN REGISTER

'(The figure in bracket:sfollowingthe column heading title is the
similar item in ·the questionnaire shown in Appendix B).

Column 1:

Column 2:

WMO Register No.

This consists of country indicator letters (according to ISO Standard
3I66-l'.974) and a serial number 'for each project.

Objective of project, type of organization carrying it out (l)and ·(2)

=

=
Dev
Fog
Hail =
Op

Development
Fog dissipation
Hail suppression
Operational

PE =

PR =
Res =

Precipitation enhancement
(E) = Emergency
(R) = Routine
Precipitation redistribution
Research

Column 3:

Column 5:

Column 6:

'Approximate size of project area (3J

Given in square kilometers for target and control (if any) areas.

Name of proj ect ,( 4)

Reference numbers are also quoted when supplied.

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 maybe
denoted by name; AlP = Airport.

Year project commenced and whether or not it will be continued (6)

No = indicates project will not be continued
Yes = indicates project will be continued
(?) = indicates project status is unknown

;Nature of organization sponsoring project (7)

Indicated by abbreviations as follows~

Ager
'E'l'g
lE'.t>r
(tim)

Ryd

= Agricultural
= Energy
= For-estry
= 'GoveernroentaI
= Hydrological

Mil
Wea. Ser.
(P.J
Res
Tera,ns

= Mil.itary
= Meteorological
= Private
= Re's'earch
= Trans;portati·on



Column 8:

Column 9:
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Apparatus, seeding location (8)

Abbreviations are as follows:

Air = Airborne
AlC = Aircraft
G/B = Ground-based
gen = Generator

Agents, dispersal rates

Self-explanatory.

Pyro
RIC
temp.

= Pyrotechnic
= Remote-controlled
= Temperature

Column 10: Characteristics of clouds treated, seeding criteria (9)

LWC
Obs

Liquid water content
= Observations

temp. = Temperature

Column 11: Active period during reporting year (10)

Self-explanatory.

Column 12: Documentation (12 and (13)

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



(1) (2) OJ (4) (5) (S) (7) la) (9) ( 10) (11 ) 112 )

AUSTRALIA

AU I Res.
pg(R)

(E)

3000
Target
4000
Control

Northern
Wheatbelt
Cloud Study

West Australian
Wheatbelt •
Morowa to
Bal'idu

19ao
No

Agr.
(G)
Agr.
(P)

Air: 1 A/C, solid
dispensing generator,
Seeding at cloud top

250 g/km dry ice Layer & synoptic scale IMay-Oct
disturbances; predomi-
nant cloud base tem-
perature +10 C;
Seeding criteria: cloud
top <-5 C, low cQncen­
tration of ice particles
LWC >0.1 91m3

Yes
No
Trial
seed; ng
only

AU 2 Res.
PE(R)

31S0
Target
l1SaO
Control

H.E.C. Cloud
Seeding
Experiment
Stage 2

Central High- 11979
lan~s. Tasmania No

EnergylAir: 1 A/.C, acetone
(G) burner; in-cloud

at temp. between
-5 & -15 C

~60 ~/hr; 5.5 kg AgIILaye.r; predomin.ant cloud
(total) base temperature -6 to

+7 C; seeding criteria:
clo~d top temp. <-5 C,
LWC >0. 119m3

8 d.ys:
Apr

through
Sept

Yes
Yes

AUSTRIA

AT 1 lOp. 1500 IAirborne I 4aoI5'-4ao30'N 119a1 I Agr.
Hail Target Hail Defense 15°20'-15°50'E Yes (P)

Lower Austria

AT 21 Op. 1.1200 IHail suppres-I 47°00'-47°15'N 1 19a2 I Agr.
Hail Target sian by 15°30'-lso00'E Yes (P)

ground based
generators
comb; ned wi th
aircraft
Styria

BRAZIL

Air: 2 AIC, acetone 10.7 kg/hr; 100 k9
burner; seed at cloud

base; G/B

Air: 2 A/C, acetone 1°,7 kg/hr; 808 kg
burner,seed at cloud AgI (total)
base: 30 GIS acetone
burners

Predominant cloUd base '118 dC!-ys: I No
temp. 10 to 15 C; ASI May-Sept Yes
(total). Seeding
criteria: radar
reflectivity & v1sua1
obs.

Predominant cloud base IS7. days: I No
temp. 10 to 15 C; May-Sept Yes
Seeding cri~eria: Radar
reflectivity ~ visual
obs.

'"

BR 1 ReS.
& Op.
~E (E)

400
Target
400
Control

40 0 30'W
9Q 24'S

1971
(?)

Res.
(G)

Air: A/C, liquid
spray at Cl Dud
base

40 "l/m'in; 500,000 kglconvective; predominant
NaCl (total) cloud base temp.

18 to 24 C; seeding
criteria: claud thick­
ness at least 1 km

2S0 days:
Jan-Jun;
Nov-Dec

No
Yes

BR 2 Op.
PE(R)
j, PR

140000
Target

Artificial
Seeding
PrQgranme of
the State of
Ceara

State of Ceara 1973
Yes

Agr.
HYd.
Res.
Wea.
Ser.
(G)

Air: 3 A/C, liquid
spray at cloud
base & in-cloud
at temp. between
5 & 10 C

1 kg/km; 107200 kg
NaCl (total)

Convective, orographic
& bands organized on
mesoscale; predoml~ant

Cloud base temp. 10 C;
seeding criter1a: visual
oQservations &synoptic

175 days:
Ja~-May;

Oct-Dec

NO
No



(1)

BULGARIA

(2) (3 ) (4) (5 ) (6) (7) (8) (9) (l 0) ( 11 ) ( 12)

CA 2 I Res.
PE
Ha; I

14600 ISouthern
Target Alberta

Plume Study/
Rainfall
Enhancement
AHa 83-01

1981 I Agr.
Yes (G)

Res.
(G)

BG 1

CANADA

CA I

CHILE

Res.
Dp.
Hail

Res.
PR
Hail

14200
Target

48000
Target
80300
Control

1982-II

Alberta 83-02
Alberta Hail
Project

42°N-24°E
43°0oN°23°30oE

130 km radius
of Red Deer
Industrial
Airport,Alberta

Vulcon­
Lethbridge
area of
Southern
Alberta

1969
Yes

1974
Yes

Agr.
Wea.
Serv .
Insu­
rance
(G)

Agr.
(G)
Res.
(G)

Air: Rockets. Seeding
in-cloud at temp.
between -5 & -10 C

Air: 6 AIC, acetone
burners & flares;
cloud base & cloud top
seeding (-8 to 0 C)

GIS: 92 impregnated
coke generators;

56 kg/hr, 18918 kg
PbI2 ( total)

Wing flare:
2250 g/hr; droppa­
ble flare: 10,000
g/hr; 144 kg AgI
(total). Acetone
burner 130 g/hr AgI

2 to 30 g/hr per
unit; 39.3 kg AgI
(total)

convective; predominant
cloud base temp: 13 C;
Seeding criteria based
on radar signal

Convective clouds;
predominant base temp.:
5 C; selection criteria:
radar obs. & visual
from A/C

Convective clouds;
predominant base temp.
+5 C: selection crite­
ria includes synoptic
situation, atmos.
stability and upper
level winds

64 days:
Apr-Sept

25 days:
15 May
through
31 Aug

37 days:
20 Jan
through
19 Aug

Yes
Yes

Yes
Yes

Yes
Yes

"
CL 1 Dp.

PE
(R&E)

30,000
Target

Precipitation
Stimulation
Project

Between
26 & 32 S
Andean Sector

1979
(?)

Agr.
(G)

Air: 1 A/C using
flares; seeding at
base, top & contain­
ing interior of clouds
with liquid water at
temp. lower than -5C

'13 fl ares
2.2 kg AgI (total)

Convective & stratified
clouds; predominant base
temp. from +2 to -lC
seeding criteria based

on forecasts, visual &
radar obs.

14 days:
21 May to
7 Sept

Yes
Yes

DDMINICAN REPUBLIC,
DO 1 I Dev.

PE
( R)

60DO IIncreased
Target stream flow to

dams

1984 I EnergylG/B: 30 GIS acetone
Yes (G) burners

7.5 g AgI per hour I Convective & orographic IMay-Aug
clouds, bands organized
on the mesoscale; pre-
dominant base temp.:
21 C; Seeding criteria
based on atmos.
sounding, visual & radar
obs.



(1)

FRANCE

( 2) (3 ) (4) (5 ) (6) (7) (8) (9) ( 10) (11 ) (12)

~R 1 Op. &
Res.
Hail

55000
Target
470000
Control

Hail preventionlSW Fran~e
(ANELFA) (Dept. 9, 11,

16, 17, 31, 33
40, 64, 65, 66
81 )

1952
Yes

Agr.
I pi

G/8: 455 acetone
burners

8 s/hr AgI per
9¢r1etator, 1384 kg
(total)

Gbhvective c1buds:
predominant base temp.:
o to 1b C

i:!O-40 days I Yes
tot.l Yes
(depends
on loca-
tion)
April-Oct

FR 2 Res.
Hai I

1000
Target
1.000
Control

Grossversuch
IV

(Note data
that follOws
is fot 1977
through 1981
fields 0\)$.)

Region Of
Luoern j

Switzerla.hd
47 N; 8 E

1974
pre­
para­
tions
field
1977­
1981
field
oper.
wi 11
hot
con­
tinuE!

Agr.
(G)
(P)
Insur­
anl;:e
(p)

Air: Pyrotechnic
rockets in-cloud
seeding at tE!mp. <..;5C
Z max >45 DBZ

About 15,000 kg
(total)

Convective clouds;
predominant base t~mp;~
+13 t; seeding cr,terla
based on Soviet tech­
niqUes; Sa/50 randomi2a­
tibn

120 days:
15 May to
15 Sept

Yes
Yes

00

GERMANY, FEDERAL REPUBLIC OF

DE I Hail
(Dp)

2000
Target

Hail suppres- 147~8Ni 12.0E;
sian project in Rbsenhe;m~

Rosenheim Miesbach ResiOn

1915
Yes

A!:Ir.
For.
(G)

Air: 1 A/C.
cloud base.
burner

seeding a
acetone

1500 g/hr AgI Convective 31 days:
May-Sept

No
No

DE 2 Hail 1'700
(Res.) Target

4000
Control

Hail suppres­
sion in
Oberschwabeli

Southern
Germany, Kreis
Ravensburg

1978
Yes

Agr.
(G&P)

Air: 2 A/C, aeetdhe
b~rners; seeding at
cloud base

13 kg AgI (tot'l) Convective clouds;
predominant cloud base
temp; +5 C; seed all
CumulonimbUS

30 d~YS;
May-Sept

No
Yes



(1) ( 2) (3 ) (4) (5) (6) ( 7) (8) (9) ( 10) ( 11) ( 12)

GERMANy. FEDERAL REPUBLIC OF (Contd.)
, . ,

DE 3 Hail
(op. )

2500
Target
5 con­
trol
areas
of
about
2000
km'
each

Hail preven­
t; on ;n the
Stuttgard
Region

49N, 10E:
Baden-Wurttem­
berg Reg; on

1979
Yes

Agr.
(G&P)
Hail
Insur­
ance
Co. )

Air: , A/C, seeding
at cloud base with
pyrotechnic flares

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

Convective clouds;
predominant base temp.
15C; seeding criteria
based on sounding
(stability & precipita­
ble water) & radar PPI
& RHI obs.
(25 db+tops 20000 feet)

27 days:
25 April
to 15 Oct

Yes
Yes

HUNGARY

HU 1

INDIA

IN 1

Res.
Dev.
op.
Hail

Res.
PE

1500
Target

1600
Target
1600
Control

Warm Cloud
Modification
Experiment,
Maharashtra
State, India

Baranya County
45 SON; 18 15E

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

1976
Yes

1973
Yes

Insur­
ance

(G)

Res.
Ins.
(G)

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

Air: 1 A/C seeding
in-cloud about 600 m
above cloud base
dispersing solid
particles

1 to 10 rockets per
cloud, 1000 k9 PbI
(total)

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

Convective; seeding
criteria based on radar
characteristics

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

36 days:
Apr-Oct

26 days:
Jul-Sept

Yes
Yes

NO
Yes

'0

INDONESIA,
IDl

IRAo

IQ 1

Res.
op.
PE(E)
& PR

Res.
PE(R)

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

10000
Target

Rainmaking
Experiment
Project

precipitation
Enhancement in
Mosul, Iraq

South
Kal imantan

(Riam Kanan) &
West Java
(Jatiluhur)

Mosul

1979
Yes

1983
(?)

Res.
(G)

Res.
(G)

Air: 4 AIC using liq.
spray & solid dispen­
sers. Seeding at cloud
base, cloud top and
i n-cl oud at temp. <20C

Work is in a planning
stage

Four tons per day
NaCl I 80 tons
(total); one ton
per day CaC12,
20 tons (total);
one ton per day
urea, 20 tons
(total); 2000 liter
per day urea solu­
tion, 50,000 liters
(total)

Convective & orographic
clouds with predominant
base temp. J5 to 20t;
seeding criteria: base
temp. <20e, wi nd speed
>15 knots at all levels
in lower troposphere

21 days: IYes
in each Yes
operational
month

May-Jun &
Sept-Dec

Yes
Yes



(1)

ISRAEL

(2 ) m (4) (5) (6) m (B) (9) (10) (11) (12)

IL 1 Res.
Op.
PE(R)

16000
Target
2300
Control

Rainfall
Stimulation
Project (EMS/

MEKOROT)

Entire country
North of
Beer-Sheva
northern part
seeded rout­
inely, southern
part randomized

1975
Yes

Agr. ,
Hyd.
(G)

Air & G/8 based
acetone !;lurner
generators: 2 aircraft
seeding at cloud base
plus 75 ground based
generators

GIS generators:
II g/hr AgI, 120 kg
(total); airborne
generators: 600
g/hr,IB6 kg (total)

Convective, synoptic
scale disturbances &
bands organized on
mesoscale; predominant
cloud base temp.:
5 to 10C; seeding
criter;~: cloud base
<1600 m, cloud top
temp. <-Be

Yes
Yes

ITALl

IT 1 IRes.
Hai 1

1200 IGrossversuch
Target IV

47N BE, Centrall1975
Swi tzerl and No

Agr.
(G)

Air: Seeding in-cloud 1120 kg pyrotechnic
at -5 to 10C using mixture/hr
rockets carrying
pyrotechnic genera-
tors

convective clouds;
seeding criteria based
on Soviet K criteria

No field
work in
19B3

NO
Yes

IT2 Op.
Hail

2000
Target
6000
Control

Campagna
Difesa Anti­

grandine
"VICENZA"

Provincia di
Vicenza
(NE Italy)

Yes Agr.
(G)

G/B & Air: 12 ground
based generators
burning AgI in
kerosene & 8TH; I A/e
using pyrotechnic
generators seeding at
cloud base

350 kg AgI (total)
consumed G/S:
1.2 kg/hr AgI
Air: 2 to 3 kg/hr
AgI

convective clouds &
synoptic scale distur­
bances; predominant
cloud base temp.:
10 to 20C; seeding
criteria based on
synoptic situation &

42 days:
Jun-$ept

Yes
Yes

,....
o

MADAGASCAR

MG 1 Op.
PE
(R&E)

40000 ICombat drought
Target

Mahafaly &
Androy regions
24S to 25.55 &
44E to 46.5E

19B3
(? )

Agr.
&

Wea.
$er.
(G)

Air: 1 A/C with solid [100 g/min, 360 kg
dispenser seeding at NaCl (total)
cloud base & in-clouds
at B to laC

convective clouds;
predominant base temp.
10C; days of operation
selected on basis of
synoptic situations
favorable for cumulus
mediocris & congestus

30 days:
Dec-Mar;
Jul-Aug

NO
No

MALAYSIA

MY 1 Op.
PR( R)

1139
Target

Mada Cloud
Seeding

Kedah. MalaYSia[1977
6N 101E Yes

Agr.
(G)

Air:; 2 A/C, in-cloud
seeding at 7000 to
9000 ft. (15 to
II deg. C) using
solid dispensing &
liquid spray genera­
tors

50-100 kg/min solid,
40-80 l/min liquid;
144 metric tons
NaCI (total);
50-100 kg/min solid,
40-80 l/min liquid;
66 metric tons urea
(total)

convective clouds;
criteria for op. day:
no synoptic scale sub­
sidence, temp. inversion
below 500 mb low level
divergence or winds
exceeding 20 knots
below 500 mb

185 days:
Mar-Jul;
Sept-Dec

No
Yes



(1) (2) (3 ) (4) (5) (6) (7 ) (8) (9) ( 10) (11 ) ( 12)

MALAYSIA (Contd.)

MOROCCO

MY 2 Op.
PR(R)

3356
Target

Temengor cloud
seeding

North Perak,
Malaysia
5.5N 101.5E

1979
Yes

EnergylAir: 4 A/C, in-cloud
(G) seeding at

7000-9000 ft
(15 to II deg. C)
using solid dispensing
& liquid spray
generators

50-100 kg/min solid,
40-80 l/min liquid,
759 metric tons
NaCl (total);
50-100 kg/min solid,
40-80 1/m;n liquid,
178 metric tons
urea (total)

Convective clouds; 1328 days:
criteria for ap. day: Jan-Dec
no synoptic scale sub-
sidence, temp. inversion
below 500 rob. low level
divergence or winds
exceeding 20 knots
below 500 rob

No
Yes

MA 1 I Res.
Dev.
PE(E)

NORWAY

Plan­
ning

stage

Project
El Ghait

Morocco north
of 29N

1982
Yes

Wea.
Ser.
(G)

Air: 2 A/C, in-cloud
seeding at -5 to -18
deg. C using pyro­
technic generators

150 9 AgI per
cumulus cloud
10.8 kg (total)

Orographic clouds 8 days:
Jan/Mar/
Jun

No
Yes

NO I

PANAMA

Op.
Fog

5-10 Fornebu and
Gardermoen
Airports

1964
Yes

Trans.
(G)

Air: 1 A/C. in-cloud
seeding at temp. below
-lC using solid
dispenSing generators

100 to 150 kg dry
ice each seeding,
5000 kg (total)

stratiform clouds with
predominant base temp.
-3 to -laC. Seeding
criteria mainly depen­
dent on temp.

Approx.
40 days
Jan-Mar
Nov-Dec

No
No

f-'
f-'

PA I

SPAIN

Op.
PE(E)

3620 &
3290
(two
targets
areas)

Emergency
project to
; ncrease ra; n
; n the Panama
Canal & region
of the Bayano
River

Bayano: 9.1N,
78.6N; Canal
9.2N, 79.5W

1983
No

Energy Air: 2 A/C seeding
& in-cloud in region of

Trans. super-cooled water &
(G) into base of clouds

with little vertical
development; pyrotech­
nic & solid dispensing
generators

23 kg AgI (total);
0.5 kg/min, 2823 kg
dry ice (total);
233 1 (total) liquid
fertilizer

convective & orographic
clouds with predominant
cloud base temp. 21C;
seeding criteria based
on clouds being colder
than OC as determined
by radar

61 days:
Jun-Aug

No
No

ES I lOp.
Hail

Agr.
(G)

Air: 2 A/C, in-cloud AgI convective



(1)

THAILAND

(2 ) (3) (4) (5) (6) (7) (8) (9) (10) (" ) (12)

TH 1 Qp.
bey.
PE
(R)(E)
PR
(R)(E)

5000 ­
12000
Target
6500
Control

~bya1 Rain­
making

Operational
Research &
Developmel1t
Project

16 -20 N
97 -lOS E

1911
Yes

Agi".
(G)
Public
Wel-

fare
(G)

Air; 14 A/C. solid
dispenser liquid
spray; ;n-c1 Dud
(location of highest
LWC); cloud base ~ top

1000-2000 kg/hr;
;08,000 kg dry ice
ttotal)
3000-6000 kg/hr;
517,150 kg NaCl
(total)
6000-1200 kg/hr;
307,Z75 kg CaC12
1500-3000 kg/hr;
551,200 kg NH4N03
(total)
1500-3000 kg/hr;
360,300 kg CO(NHz)z
(total)
9000-18000 kg/hr;
CaC2 & CaD
9000-18000 kg/hr;
194,000 kg
(total)

co~vect;ve & 9rdgraphic;
predominant cloud bas
temperature 20 to 22C
seeding criteria:
relative humidity more
than 60% in layer
o-zoooo Ft

100 to
zOo d.ys:

t-1ar-Oct

Yes
Yes

UNION'OF SOVIET SOCIALIST REPUElLICS. , .
SU 1 Op.

Hail
7000 IHai 1
Target Suppression
?OOO
Control

North Caucasus 1967
Yes

Agr. & Air: In-clOUd seed­
Weather ing using pyrotechnic
Service & explosive genera-
(G) tors carried by

rockets & artillery
shells

0.5 kg AgI per Cl0Udiconvect ve; Seeding 143 days:
196 kg (total) criter; based on radar May-Sept

paramet rs

Yes
Yes f-'

'"I

SU 2 lop.
Hai 1

SU 3 lop.
Hai 1

SU 4 lOp.
Hail

6700
Target

12000
Target

4300
Target
4300
Control

Hai 1
Suppressioh

Hail
Suppression

Hail
Suppression

Uzbek SSR

Azerbaijan SSR

Crimea regien,
Ukrainian SSR

1969
Yes

1967
Yes

1966
Yes

Agr. & Air: In-cloud seeding
Weather between -6 & -12C
Service using rockets &
(G) artillery shells

Agr. & Air: In-cloud se~ding

Weather between -5 & -12C
Service using pyrotechnic &
(G) explosive generators

carried by rockets &
artillery shells

Agr. & Air: In-cloWd seeding
Weather at -5C usi~g pyro­
Service technic generators
(G) carried by rockets

Z36.7 kg AgI (total)

164 kg AgI (total)

0.5 kg AgI per cloud

Convective; predominant
cloud base temp:
5 to 10C, selection
cr,ter;a based on radar
parameters

COhvective; predominant
cloud base temp.: DC,
seeding criteria based
on radar criteria

Convective; predominant
b.se temp.: is-zoe,
seeding criteria based
on raa~r parameters

59 days:
Apr':"'Aug

63 days:
Apr-Sept

40 days:
May-Sept

Yes
Yes

Yes
Yes

Yes
Yes



( 1) (2) (3 ) (4) (5) (6) (7) (B) (9) ( 10) (11 ) ( 12)

NION OF SOVIET SOCIALIST REPUBLICS (Contd.)

SU 5

5U 6

Op.
Hail

Op.
Hail

10B50
Target

10300
Target

Hail
suppression

Ha; 1
suppression

Georgian SSR

Armeni an SSR

1961
Yes

1964
Yes

Agr. &
Weather
Service
(G)

Agr. &
Weather
Service
(G)

Air: In-cloud seed­
ing using explosive
& pyrotechnic
generators carried
by rockets &
artillery shells

Air: In-cloud seed­
ing at -6C using
pyrotechnic genera­
tors carri ed by
rockets & artillery
shells

1BO kg AgI (total)
971 kg NaC1 (total)

561 9 AgI per cloud
419 kg AgI (total)

Convective; predominant
cloud base temp.: 9C

Convective & orographic
clouds; predominant base
temp.: 0-10C, seeding
criteria based on radar
parameters

61 days:
Apr-Sept

86 days:
Apr-Oct

Yes
Yes

Yes
Yes

SU 7 lOp.
Hai 1

SU 8 lOp.
Hail

19700
Target

3000
Target
3000
Control

Hail
suppression

Hai I
suppression

Moldavian SSR

Odessa region

1964
Yes

1980
Yes

Agr. &
Weather
Service
(G)

Agr. &
Weather
Service
(G)

Air: In-cloud seed­
ing at -6 to -lOC
using pyrotechnic
generators carried
by rockets

Air: In-cloud seed­
ing at -6 to -15C
using pyrotechnic
generators carried
by rockets

0.5 kg per cloud

16.2 kg AgI (total)

Convective clouds;
predominate base temp.:
15C; seeding criteria
based on radar para­
meters

Convective clouds with
predominate base temp.
8-12C, seeding criteria
based on radar para­
meters

50 days:
Apr-Sept

15 days:
May-Sept

Yes
Yes

Yes
Yes

I-'
W

SU 9 lOp.
Hail

6600
Target

Ha; 1
suppression

Tajik SSR 1965
Yes

Agr. &
Weather
Service
(G)

Air: In-cloud seed­
ing using
pyrotechnic flares
carried by rockets &
artillery shells

0.5 kg AgI per C10Udi Convective clouds with
predominate base temp.:

'7.4C; seeding criteria
based on radar param­
eters

50 days:
Apr-Aug

Yes
Yes

SU loIRes.&
Dev.
Hail

1000
Target
5000
Control

Complex
experiment on
influences on
hail processes

North Caucasus 1983
Yes

Res.
Inst.
(G)

Air: In-cloud seed­
ing at -6 to -12C
using explosive
generators carried
by rockets & artil­
lery shells

80-160 g AgI per
min. 16 kg (total)

Convective; predominated
cloud base temp.:
5 to 15C

18 days:
May-Sept

No
Yes

SU 1110ev.
PE

5000
Target
5000
Control

Precipitation
enhancement

DniepropetroYs
region,
Ukranian SSR

19B1
Yes

Res.
Inst.&
Weather
Service
(G)

Air: 3 AIC,
top seeding
below -4C

cloud
at temp.

0.5 kglkm dry ice,
1200 kg (total)

Frontal, multi-layer
clouds having predomi­
nant base temp.: -2C;
seeding criteria:
presence of liquid
water at temp. below -4C

17 days:
Jan-Marl
Nov-Dec

Yes
Yes



(1) m (3) (4) m (6) (f) (B) (9) (10 ) (11 ) (1 ~)

UNION OF SOVIET SOCIALIST REPUBLICS (Contd.)
. .

SU l~IR~S'
PE(R)

,OQO
T"rg~t
5000
Control

Pr~ci Rit&1::iQn
enhp.ncement

Arm~~l,," .SR 197~

Y~s

R~~.
Inst,
(G)

GIs ~ Alr: g A/C.
PYrq~echni~ ~e.~~r-~~
tQr~, s~e.qing ~~
cloud base & in.,..claud
at -5 to -~OC.

~ G/a f~mQte. contrql­
le.d pyrote.chnic
ge.ne.r"tors

1QOQ pyrQte.qhn~c

unitsl' 4Q kg Ag+
(tot.l)

~Qnve.~t;ivei or9gr~p~;G

~ srnoPtl, s,al~

disturp~nGe.? with
predominate. base temp.
of -5; see.Qing criter;~
in cold period reqwir~s
clouds at l~v~l of .
gen~rators ~~5C; -5 to
-Be cloud top t~mp. in
warm period

49 d?t)'f:ij
~Qv_F~p

Mar~M

Yes
y€,!~

SU 13IR~s· 1'0.. 0
F1~ Taraet;
( ~mer-
geney)

EXP.. er. imenta'. IL8.". ; n. g." raddeterm;natiQn region
of th~ .
effgctiveness
for t;:Qntrql1 ing
prec;ip;tati~Hl

from convec:t;ve
clouds

19BO
Ye$

Res.
Inst.

Air: , Ale ~~;ng

p.yrqt~Ghnic aerqsql
generatqr$ $e~d;ng

at 1;1oue! base

7-15 9 A9~ per ~lq~~lconv~~tive clouds hgv;nglp oay~:
2 kg Ag~"(tqt~l) pfeOQmin~t~ bas~ t~mp. Jun-AU9

of 6G; s~ed;ng criter;~

(fQr individual clouc!s):
g~Pth>gsOOOm; tOP t~mp.
=~-p; clq~d is npt
pr~ciptt~t;ng at
beginning of ~eed;ng

Np
Y~$

SU 14IR~s.
PE
Emer.,..
geney)

1000
Target
700
Oqnt,rol

FlreGi p;t?ltipn
enhancement,

~a?h"adarins­

kayC!- f!:lg;O!l.
W~b~k SSR

19B,
Yes

Res. Air; In-cloyq se~Q-

Inst. & ing at _4 to -12C
Weather ~$ing 1 ~/~ & rockets
Service carrying ~Qlid dis_
(G) Pe~sin~ &p'yrptechniG

flar~ g~n~r&~ors '

7-14 9 Ag~ p~r km,
15Q-~OO 9 Qry ic~·

per km; 4. 1 k~ AgI
(tota' )
1100 kg dry iqe
(total)

lar~.r '.'Q~dS.'. p,s~.' • to 19 .. d.NS:-5C. Seeding criteriq peq-Mqf
baSed on clOUd cover;
liquiq water at temp.
from -5 to -12; UPdraft;
insufficient natural ice
forming nuclei

Yes
Yes

""""-i>-

I

UNITED STATES OF AMERICA

US 1 lOp. 1'30 ICOld fOg Fairchild, AFB 1971 Tram,;. G/a: f~ unit?; 10 gal/hr/unit; Layer. Seeding crite- 16 qays: I YesFOg Target diSPersal Wi,l.shington Yes (Mil ) liq. spray 48p5 g?il. C3~8 ria: supercooled fog Jan-Mar Yes
syst,~m (total) Oct-Dec

US ~ lop. 15.~ IG/8 colo fog Elmenqorf, AFB 1971 Trans. G/a: 24 wnits; 12 g.l/hr; 1703 gal. ~ayer. Seeding crite- 10 days: I YesFog Target d;~s;pation Alask" Yes (M; 1) 1iq: spray C,H, (total) ria: supercooled fog Jan-Feb; Yessystem NOV-Dec

US 3 lop. [26 .. [F09.disperSal M!E!t:lforc:i. Oregon )972 Trans. Air: 1 A/C. solid 1972 kg dry ice Layer. ~eet:ling crite- 9 dar,: I ~OFOg Target proJect Yes (P) dispensing (tot"n ri?i: supercooled fog Jan-F~b No



(1) (2) (3 ) (4) (5) (6) (7) (8) (9) ( 10) (11 ) (12 )

UNITED STATES OF AMERICA (Contd.)

US 4 Op. 0.5 Airport fog Spokane, 1979 Trans. Air: 1 A/C, solid 2.72 kg/mile; Layer. Seeding crite- 19 days: No
Fog Target dispersal Washington Yes (P) dispensing 1905 kg dry ice ria: supercooled fog Jan-Feb; No

project (total) Dec

US 5 Dp. 26
Fog Target Supercooled Salt Lake City, 1972 Trans. Air: 1 A/C, solid 3103 dry ice (total) Layer. Seeding crite- S days: No

fog dispersal Utah Yes ( P) dispensing ria: supercooled fog Jan; No
project Nov-Dec

US 6 Op. 6973 Harding County Harding County 1977 Agr. Air: AIC, acetone 40.29 kg AgI (total) Convective; seeding 24 days: No
PE(R) Target Weather Mod. South Dakota Yes (G) burner, so 1; d 48.30 kg dry ice criteria: cloud base ht. Jun-Aug Yes

& ProgralllTle dispensing, seeding (total) & diam., temp. LWC
Hail at cloud base and

in-cloud (-2 to
-'2.5C) ,

I

US 7 Op. 22524 North Dakota NW North '977 Agr. Air: A/C, acetone 142.82 kg AgI Convective; seeding 39 days: No
PE (R) Target Weather Mod. Dakota Yes (G) burner, solid, & (total) ; criteria: cloud base ht. Jun-Aug Yes
& Hail Progranme flare dispenser; 403.35 kg dry ice diam., temp., LWC

Oi stri ct II seeding at cloud base (total)
taP, in-cloud (-2 to
-12.5e)

US 8 Op. 9178 North Dakota West Central 1977 Agr. Air: A/C, acetone 55.63 kg AgI (total) Convective; seeding 34 days: No
PE(R) Weather Mod. North Dakota Yes (G) burner, solid & flare 216.22 kg dry ice criteria: cloud base Jun-Aug Yes
& Hail Progranme dispensers; (total) ht., diam., temp. LWC

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

US 9 Op. 9100 Colorado River Big Springs 1975 Agr. Air: A/C, flares; 2.1 to 7.1 g/min; Convective and layer 20 days: No
PE(R) Municipal Texas Yes ( P) seeding at cloud base 2.94 kg AgI (total) May-Aug Yes

Water District & in-cloud (-laC)
Project

US 10 Op. 23717 Muddy road SW KANSAS 1975 Agr. Air: 3 A/C, solid, 15.7 kg AgI (total); Convective 46 days: No
PEl R) Target project Yes (P) flare dispensers, 759.22 kg dry ice May-Aug No
& Hail seeding at cloud (total)

base and top

f-'
en



(10)(1) (2) (3 ) (4) (5) (6)1 (7) (8) (9) (11 ) (12)

UNITED STATES OF AMERICA (Contd.)

US 11 lOp.
PE(R)

US 1210~.
PE(R)

US 13(Op.
PE(R)

US 141op.
pE(R)

3874
rarg~t

218
target

2590
Target

614
Tar!;let
2600
Control

Project OC-9
(Me)

Project OC-4

Project T-18

Sacramento
Municipal
Utility Dist.
Weather Mod.
Project

Cottoh ahd
n " ..ah
Counties
Oklahoma

South Centra'
Texas County.
Oklahoma

Western Texas

west of Lake
Tahoe iii
California

?
Yes

1977
Yes

1976
Yes

1968.
Yes

Mr.
(P)

Agr".
( P)

Agr.
( P)

Energy
( P)

GIS: 24 arc~tYPe

generators

GIS: 10 arc-type
generators

G/a: 13 arc-type
generators

GIS: 8 acetone
burners

0,5 to 2, a g/hl'/ IConvect i y~
geheratdr; 1.572 kg
Ag! (total)

0.5 to 2.0 g/hr/ IConvective and lClyer
generators; 2.159 kg
AgI (total)

0.5 to 2.0 g/hr IConvect i vi:!
geheratbrj 0.68 k~

Ag! (total)

20 g/hr/generator; IOrCigraphi c
2.159 kg A9! (total)

32 days:
Allg·Oet

133 days;
Mar ...Odt

22 days:
Oct-Dec

6 days:
Jan--Feb

No
No

No
No

No
No

Yes
Yes

US 1510p. 1259
Snow Target
; n'"
crease
for
ski
area

Sun Vall ey
ski area

Sun Valley,
Idaho

1980
Yes

Recrea--IG/S: 1 to 2 genera~
tion tors; air (in--cloud):

(P) 1 A/C, acetone
burners & pyrotechnic
flares

100 to 300 g/hr;
3,16 kg Ag! (total)

Otogtaphit 21 days:
Ndv-Dec

No
No .....

0-

us 1610p. 14680 IWind River
PE(R) Target Weather Mod.

Project

Sig Sa~dY Riverl1972
drainage Yes
Wyoming

Agr.
(P) &
Res.
(P)

GIS: A9I"NH 4 I
generators Using
propane

10 to 15 g/hr; Idrographic
3.05 kg AgI (total)

5 days:
Nov-Dec

No
No

US 17 lo~. 1650 1Mokel urhne
PE(R) Target Project

650
Control

uS 181op, 11300 ILake Almanor
PE(R) Target Project

364
Control

Central Sierra 11974
Nevada Yes
Mountains,
California

Lake Almanor 11972
Sierra Nevada Yes
Mountains,
California

Agr. IG/S: 5 acetone
(P) burners
Energy
( P)

Agr.. !G/El: 5 .. acetone
(P) & burners
Energy
(P)

25 g/hr: 3,19 kg
Ag! (total)

25 g/hr; 6.61 kg
AgI (total)

Orographic; seeding
criteria based on ht.
of OC & ·10C isotherm,
cloud top temp., Wind
velocity

Orographic and bands
organized on mesoscale;
seeding criter,a based
on ht. of OC & -laC
isotherm; cloUd top
temp. & wind velo6ity

9 days:
Jan-feb
Nov-Dec

9 days:
Jan;
NOV-Dec

No
Yes

No
No



(1 I (2 ) (3 ) (4) (5) (6)1 (7) (8) (9) ( 10) (11 ) ( 12)

UNITED STATES OF AMERICA (Contd.)

US 19 Dp. 25900 Utah Snowpack Mountain 1974 Agr. GIS: 75 propane 6 g/hr; 8.63 kg Orographic and bands 14 days: Yes
PE(R) Target Augmentation Watersheds of No (G) operated AgI genera- AgI (total) organized on mesoscale Jan-Mar Yes

25900 Project Utah & Hyd. tors
Control (G)

US 20 ap. 3120 Bi 9 Creek Upper San 1972 Energy GIS: & Air (in- 6 g/hr & 360 g/hr; Orographic 28 days: Yes
PE(R) Target Project Joaquin River, Yes (P) & cloud): acetone 691 kg AgI (total) Jan-Feb Yes

835 San Joaquin California Hyd. burners & flares Aug-Sept
Control River (PI

I
US 21 ap. 9100 Santa Barbara Santa Barbara 1982 Agr. GIS: & Air (in- S g/min (air); Mesoscale bands I 2 days: Yes

PE(R) Target Cloud Seeding County, Yes (P) ; cloud): 1 acetone 400 gJ 15 min. I Jan No
Cal; forn; a Hyd. burner & fl ares (grd.) , 1.55 kg

(P) AgI (total)

US 22 ap. 259 Santa Catal ina Los Angeles, 1983 Hyd. Air: (cloud top): 23 to 36 kg/hr, Convective and layer 8 days: No
PE(R) Target Island, California No (P) 1 A/C, solid 934.4 kg dry ice Jan-Feb No

130 Los AngeleS dispenser ( total)
Control County project

US 23 ap. 6500 Central Central 1978 Agr. G/S: 21 acetone 5 to 40 g/hr. Orographic 36 days: Yes
PE(R) Target Colorado Colorado No (P) & burners 14.3 kg AgI (total) Jan-Mar Yes

2860 Progranme Mountains Res.
Control (P)

US 24 Op. 259 Central Va i 1 & Beaver 1978 Agr. (P) G/S: 8 acetone 5 to 40 g/hr, Orographic and bands 51 days: Yes
PE(R) Target Colorado Creek, Yes Hyd. (P) burners 17.91 kg (total) organized on mesoscale Jan-Mar; Yes

2072 Prograrrrne Colorado and Nov-Dec
Control Recrea-

tion(P)

US 25 ap. 3885 San Juan Southwest 1977 Agr. (P) G/S: 6 acetone 5 to 40 g/hr; Orographic and bands 9 days: Yes
PE(RI Target Progranme Colorado Yes & burners 2.43 kg AgI (total) organized on mesoscale Nov-Dec Yes

2072 Hyd. (P)
Control

US 26 Res. None Sierra Co- Sierra 1982 Hyd. Air: 1 A/C, solid 0.45 kg/min; Orographic and bands 7 days: No
Explo- operative Mountains, No (G) dispenser 344.3 kg dry ice organized on mesoscale Jan-Feb No
ratory Pilot Project California (total)
seed-

ing

......
'.J



(1) (2) (3) (4) (5) (6)I (7) (8) (9) ( 10) ( 11) ( 12)

IYUGOSL~VIA

YU 1 Op.
Hail 69509

Target
2078
Control

Hail
suppression
project

SR of SlQvenia
radius .......100 km
ls o 17'E
46°4'N

Yes Agr.
Hyd
Res
Ins.
Org.
(G)

Air: 2 AIC using
acetone burner and
pyrotechnic flares;
rockets using
explosive generators.
In-cloud seeding
between -5 and -15C

...... ao g/min Ag!
400 kg (tot.1)

Convective & orographic
clouds. Predominate
cloud base temp. 6C.
Criteria modified Swiss
- cloud ht. 1.4 km
above 0 isotherm, +
radar >45 d8Z

45 day~:

May-Aug
Yes
Yes

YU210p.
Hail Above

data

refers

Hai 1
suppression
project

North Croatia
between Sava &
Drava

Yes Agr.
Hyd
Res
Ins.
Org.
(G)

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

1-50 kg AgI per
cloud using 3QO g
rocket 800 kg
(total)
(refers to both

YU 2 and YU 3)

Convective & orographic
clouds. Predominate cld
base temp. 10 to 20C.
Criteria: USSR/Swiss

15 Apr ­
15 Oct

Yes
Yes

Yu 4 I Op.
Hai 1

YU 3 lOp.
Hail

SR of Macedonia I Yes

f-'
Co

IYes
Yes

Yes
Yes

Yes
Yes

72 days:
15 Apr ­
15 Oct

40 days:
May-Sept

50 days:
15 Apr ­
15 Oct

Convective & orographic
clouds. Predominate
cloud base temp. 7C.

1-50 kif! AgI per
cloud using 300 g
rocket. (refers to
both YU 2 & YU 3)

Convective & orographic
clouds predominate
cloud base temp. 8-15C
Criteria: Cloud colder
than -zac intensified
radar echo ~ -14°C,
max. radar echo above
OOC. If log ZMAX <4.5
seed 6 km in front of
convective cell, if log
ZMAX <4.5 seed cell.

40 gAg! per 1 km !convective & orographic
20ne 2000 kg (total) clouds
(refers to YU 4 and

YU 5)

40 g AsI per 1 km
20ne 2000 kg (total)
(refers to YU 4 and

YU 5)

Air: rockets using
explosive generators.
Seeding at cloud base

Air: 2 A/C using
acetone burner and
pyrotechnic flares;
rockets usi ng
eXPlosive generators.

Air: 2 A/C using
1 km acetone burner &
pyrotechnic flares;
rackets using
explosive generators.
Seeding between
-8 and -12C

Agr.
Hyd
Res
Ins.
Drg.
(G)

Agr.
Hyd
Res
Ins.
Drg.
(G)

Agr.
Hyd
Res
Ins.
Org.
(G)

Yes

Yes

SR of Serb; a
South of the
Danube & Sava

SR of Bosnia &
Herzegovina
Counties:
Gradacac.
Modrica, 80S.
Samac. Orasje

Hai 1
suppression
project

Hai 1
suppression
project

Hai 1
Suppression
Project

YU

" "

to

prq­
jects

total

Op.
Hail

YU 5



AUSTRALIA

AUSTRIA

BRAZIL

BUU:;ARIA

CANADA

CHILE
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v - ADDRESSES OF REPORTING AGENCIES

Western Australian Institute of
Technology

School of Physics and Geosciences
Kent street
BENTLEY WA 6102

Zentralanstalt fur Meteorologie
und Geodynamik:

1190 WIEN, Hohe Warte 38

Funda9ao Cearense de Meteorologia
e Chuvas Artificiais

Av. Bezerra de Menezes 820
Sao Gerardo
60.000 FORTALEZA, Ceara

Institute of Hydrology and
Meteorology

Blvd. "Lenin" 66
SOFIA

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

Servicio Agrlcola y Ganarlero
Proyecto Estimulaci6n de
Precipitaciones

Avda. Bulnes No. 140 - 6° Piso
SANTIAGO

DOMINICAN REPUBLIC

FRANCE

Corporaci6n Dominicana de
Electricidad

Edificio 8, Jardines del
Embajador

SANTO DOMINGO

Groupernent National d'Etudes
des Fleaux Atmospheriques

2, Rue des Trois Cloitres
38031 GRENOBLE CEDEX
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ADDRESSES OF REPORTING AGENCIES (Contd.)

GERMANY, FEDERAL REPUBLIC' OF

HUNGARY

INDIA

INDONESIA

lAAK

ISRAEL

ITALY

MADAGASCAR

MALAYSIA

MOROCCO

NORWAY

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

Meteorological Service of the
Hungarian People "s Republic
lVI, P.O.B. No. 38
H-1525 BUDAPEST

Indian In-st:itute of Tropical
Meteorology

PUNE - 411005

Meteorological and Geophysical
Agency

JI. Arief Rakhman Hakim No., 3
JAKARTA

Agriculture and Water Resources
Research Center

Water Resources Department
P.O. Box 2416
BAGHDAD

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

Societa Ricerche Esperienze
Meteorologiche

SO. R.E.M.
Via Pasubio II
0195 ROMA

Service Meteorologique
B. P. 1254
Arnpandrianornby
ANTANANARIVO 101

Malaysian Meteorological Service
Jalan Sultan
Petaling Jaya
SELANGOR

Meteorologie Nationale
Centre National
Centre National d'Exploitation

Meteorologique
Aeroport d 'ANFA
B.P., 8106
CASABLANCA-OASIS 02

Civil Aviation Admini.stration
P.O. Box 8124, Dep. 0032
OSLO I
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ADDRESSES OF REPORTING AGENCIES (Contd.l

PANAMA

SPAIN

THAILAND

USSR

USA

YUGOSLAVIA

Instituto de Recursos Hidraulicos
y Electrificacion

Apartado 5285
PANAMA 5

Instituto Nacional de Meteorologia
de EspaNa

Seccion de Meteorologia Agricola
y Fenologia

Apartado de Correos 285
MADRID

The Royal Rain-making Research
and Development Institute

Ministry of Agriculture and
Cooperatives

Bangkhen
BANGKOK 10900

USSR State Committee for
Hydrometeorology and Control
of Natural Environment

12, Pavlik Morozov Street
MOSCOW, 123376

National Oceanic and Atmospheric
Administration

NOM
6010 Executive Blvd.
ROCKVILLE, MD 20852

Federal Hydrometeorological
Institute

P.O. Box 604
Bircaninova 6
11000 BEOGRAD
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REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS
LIST OF MEMBERS REPORTING NO WEATHER MODIFICATION PROJECTS IN 1983

ARGENTINA
BANGLADESH
BARBADOS
BOTSWANA
BURMA
COLOMBIA
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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W 0 R L D MET E 0 R 0 LOG I CAL 0 R G A N I Z A T ION
===============================================================

APPENDIX B, ANNEX A

WEATHER MODIFICATION PROGRAMME

QUESTIONNAIRE

to gather data for the

REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

MEMBER OF liMO ••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••

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)

Activity is for routine water supply augmentation

b. Precipitation Redistribution

c. Hail Suppression .

d. Fog Dispersal

e. Other (please specify) ••••••••••••••••••••••••••.•••••••••••••••••

Research ..

2. This is primarily a Development

Operational

activity

3. APPROXIMATE SIZE OF THE PROJECT TARGET AREA

AND OF THE CONTROL AREA (if used) • .. ..
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4. NAME AND/OR REFERENCE OF PROJECT: •••.•••••••••.•••••••••••••••..•••.

.. .. ' ' ' ' ' -. ' ' ' '. ' - '. '. ' ' - ..

5. LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT :

................... ' - - -.' - - ' ' ..

6. Ca) YEAR PROJECT COMMENCED •.••••••••••••••••••••••••••••••••••••••••••

Cb) IS IT EXPECTED TO' CONTINUE DURING THE COMING YEAR?

YES NO NOT KNOWN

7. NATURE OF ORGANIZATION SPONSORINGPnOJECT(please place x in
appropriate box) •

ACTIVITY OF ORGANIZATION

Agriculture
Energy
Forestry
Hydrology
Research Foundation
Transportation
W·eather Service
Other (please specify)

.GOVERNMENT PRIVATE

8. DESCRIPTION OF WEATHER MODIFICATION APPARATUS, MODIFICATION AGENT AND
THEIR DISPERSAL RATES, TECHNIQUES EMPLOYED, ETC. (see instructions)

a. See.ding delivery system.

Gro.und L.--_l How many generators ?

Aircraft How many aircrafts ?

Rockets Artillery shells

'Other -'( plea.s-e sp~c.ify) _. ' _ '. ' - _._ ' '. '.0 _ '.- .' _•..•.. '. _ ' ..



APPENDIX B, ANNEX A, p. 3

b. Type of Generator :

Acetone burner

Explosive

Solid dispersal

Pyrotechnic flare

Liquid Spray

Other ..••...••...••••...•••...

c. Location of release of seeding material :

Ground Cloud base Cloud top

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

Seeding
Material

AgI

Dry Ice

NaCl

Rate of Consumption
(give units)

Total Consumption
during this year (kg)

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

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

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

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

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

9. CHARACTERISTICS OF CLOUDS TREATED

a. Convective
(cumulus)

Layer
( stratiforrn)I__--J

Orographic 1 __

Synoptic scale
disturbances

Bands organized
on mesoscale

b. Predominant cloud base temperature (oe) : ..

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

........................................................................
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10. a. DURING THE CURRENT REPORTING YEAR, WHAT MONTHS DID SEEDING OR OTHER

WEATHER MODIFICATION ACT·IVITY TAKE PLACE ? ••••••••••••••••••••••••••••

b. ON HOW MANY DAYS DID THIS ACT·IVITY TAKE PLACE ? ••••••••• , ••• ,.•••••

11.

12.

13.

a. WAS A PLANNING DOCUMENT PREPARED?

h. IF SO, IS IT AVAILABLE TO WMO?

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

b. IF SO, IS IT AVAILABLE TO WMO?

PROVISIONS FOR EVALUATION?

a. Randomized experiment

b. Comparison with historical
records

YES

YES

YES

YES

YES·

YES

YES

NO

NO

NO

NO

NO

NO

NO

.c. Other ••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• '" ••

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

e. If so, is it available to WMO?

YES

YES

NO

NO

14. ORGANIZATION IN CHARGE OF PROJECT •

(a} Name of key technical person , .. , .

(b} Organization , .. e_ .. e' e' e_ e'" - e' eo .. e_ e- e_ e.- e'., ..

(e} Postal address •

.................................... ~ .•...........

15. OPTIONAL REMARKS •

.. .. .. .. •. .. eo eo e_ eo " e_ e' • e_ e_ e' 0' e_._ e' e', ••

• • ' ' • e' e_ e_ e_ eo e_ .- _ e' e' e. e_ e' ..



- 27' -

APPENDIX S, ANNEX A, p. 5

16. REPORTING AGENCY ,

(a) Name of reporting agency : .

(b) Official title of responsible office, ••••••••••••••••••••••••••••

(c) Postal address , ....................................................................................................

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

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

Signed

Date,

: ..

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

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 Postale No. 5
CH-1211-GENEVA-20
Switzerland
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NOTES FOR COMPLErING REPORT ON WEATHER MODIFICATION ACTIVITIES

Weather modification activities which should be included in the
Reg,ister

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

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

For example :

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

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

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

(d) The releasing of electrically charged or radioactive' partie-Ie-s_,
or ions-, into the atmosphere,

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

(f) The use of aircraft and helicopters to produce downwash for fog
dispersal as well a'S the use of' jet engines and other sources of
artificial wind generation,

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

Weather modification activities which need not be included in the
Register

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

One canpleted copy of this form is requested for each weather
modification activity (hereafter referred to as the project)'.

!

I
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ADDITIONAL EXPLANATION
of the questions for the

REGISTER OF NATIONAL WEATHER MODIFICAITON PROJECTS

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 -­
development
operational
benefits.

investigating scientific questions,
field work to optimize procedures,

-- field work intended directly for economic

ITEM 3

ITEM 4

ITEM 5

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

Enter the name and/or reference of projects used by operator. If
the project was reported in the previous Register, please quote
the WMO Register Number which appears in Column 1.

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

ITEM 6 (a) Enter the year in which the first activities under the
present project took placel

ITEM 7

ITEM 8

(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 : AgI smoke
generators, propane devices, flares, rockets, artillery
projectiles, jet engines, etc.

(a) Seeding delivery system. Indicate, by marking (X) the
appropriate box, the nature of the delivery system, ground
based, airborne, etc.,
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(b) Indicate the way the seeding material is prepared for
dispersal (e.g. by burning an acetone solution of silver
iodide complex). Solid dispersal refers to the released
pellets (e.g. dry ice), powder (e.g. NaCl), etc.

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

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

ITEM 9 (a) Indicate, by marking (X) box, the general characteristics of
the clouds that are selected for treatment,

ITEM 10

ITEM 11

ITEM 12

ITEM 13

ITEM 14

ITEM 15

ITEM 16

(b) Indicate the predominate or general range of cloud base
temperatures 1

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

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

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

This question relates to the economic benefits expected or
achieved.

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

Please supply the name and address of 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 this 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: •• OOO.Q.O ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00

1. Description of project

1.1 Project identification (name/location/organization) •••••••••••••••• 0

0 •••••••••••••••••••••• 0 ••••••••••••••••••••••• ., •••••••••••••••••••••

0 •••••••••••••••• 000 • ., •••••••••••••• " ••••••••••••••••••••••••••••••••

.............................................
CJ
CJ

1.2 Purpose(s) of project:

Precipitation augmentation

Hail suppression

Lightning suppression

Other (please specify)

roinfall D snow D

................. 0.0 ••••••••• 0 •• 0 ••••••••••••••••••••••••••••••••• ., •••

1.3 Major claud type involved:

Orographic 0 Cumulus o Stratiform 0 Frontal 0
2. Duration of project

••••• 0.0 •••••••• 0 ••••2.1

2.2

Project duration in years:

Operational period within each year: from •• 00 •• 00 • .,."".0 •••••• 0 ••••

to •••••••••••• 0 ••• 0.0 ••••••• inclusive.

3. Seeding operation

specify) ..••.•.•.•..•.••••••••••••..••.••.•..•••• 0 ••••

3.1 Seeding agent:

Other (please

AgI D NaCl 0

3.2 Generator(s): On ground D Airborne D
If on ground, please give number of generators .•••••••••••••••••••••
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3.3 Procedure for airborne seeding:

Altitude of seeding 0 •••••••••••••••• m

Length of seeding track e- ..

Seeding rate •••••••••••••••••••••• 0.

m or krn

Kg h-l

4.1

4. Project design

Basic design: Target only c===J
Cross-over c===J

Target + control c===J

Distance between areas:

Area definition: Fixed o
km

Variable D

4.4

If variable, give basis far definition

Area subdivisions, if any (give number and nature) •••••••• 0 •• 0 ••••••

Flat 0Hilly D
km2

km2

target area •••••••••••••
control area ••••••••••••
target area ••••••••.••••
control area •.••••••• 0.0

Size of control area: 0 •••••••••• 0 ••••

Number of precipitatian gauges:
All types of precipitation gauges: in

in
Recard~ng precipitation gauges: in

in

5.1

5.2

5.3

5.4
5.4.1.

5. Pro jed site

Project terrain: Mountainous c===J
Size of target area~ 0 ••••••••••••••••

5.5 Dther verification quantities (e.g. radar reflectivity, aircraft cloud>
measurements, hailpads, etc.): •.........................•............
•••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••• •••••••••••••••

6. Experimental unit

6.1

6.2

Duration af unit in haurs or days:

Canditians determining whether unit

••••••••••••••• • •••••• 0" ••••• 0.".

is seedable ar not:

••••••••••• 0 •••••••••• 0.0 ••••••• 0· ••••••••••••••••••••••••••••••••••••

6.3 Total number af units seeded and nat seeded (in case af cross-aver

design this applies to each area): ••••• 0 •••••••••••••• 0 ••••••••• 0.0
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6.4 Randamizatian of experimental units:

Unrestricted D Restricted D
If restricted, give nature of restriction •.••••••••••••••••••••••••

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. c • 0

6.5 Standard seeding period: ••••••.•••••••••• • , hours

7. Overall project results (no stratification or partitioning)

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

Less precipitation 0

7.2

7.3

7.3.1

CO •••••••••••••••••••••••••••••••• O •••••••••••••••••••••••••••••••• 00

Transformation(s) for each test: ••••••••••••••••••••••••••••••.••••

Results for each test and/or analysis:

QuaHtative:

~~-diff:~:~ce0 More precipitation 0
Less hail mass 0
Other qualitative results: •••••••• 0 ••••••••••••••••••••• <> ••••••••• 0

••••• 0 •••••• 0<1 •••••••• 0 ••••••• 0 •••••• 0 •••••••••••••••••• 0 ••••••••••• 0

Quantitative:------------
Seed/no-seed ratio: " . Statistical significance •••••

8. Basis for assessment of results

8.1.4

Analytical specifications fixed before the project

Nature of stratification(s), if any
Sample size for each stratification (no. of seed/no-seed units)

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

Transformation(s) for each stratification and each test:
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8.1.5

8.1.5.1

8.1.5.2

8.2.3

8.2.4

8.2.5

8.2.5.1

Results for each stratification, test and transformation:

QuaH tative:

Quantitative:

Analytical specificatians chosen after the praject

Nature of partitioning(s):

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

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

Transformation(s) for each partition and each test:

Results for each partition, test and transformation:

QuaHtative :



- 35 -

APPENDIX B, ANNEX B, p. 5

8.2.5.2 Quantitative:

9. Extended area effects (i.e. autside the target area)

9.1 Sign gf effect:

9.2 Maximum distance abserved:

9.3 Statistical significance (size of area and probability)

10. Comments

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

PROGRAMME DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTIONNAIRE A REMPLIR
afin de fournir des donnees

POUR L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION
ARTIFICIELLE DU TEMPS

MEMBRE DE L' OMM ..............................................................
Renseignements sur les activites de l'annee 1983 .

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

a) Augmentation des precipitations .:..../_--"/

Activite deployee a la suite d'une situation
d'exception (par exemple, secheresse)

Activite deployee en prevision d1une augmentation
reguliere de l'approvisionnement en eau

.:..../_--"/

.:..../_--"/

2.

b) Redistribution des precipitations

c) Suppression de 1a gre1e

d) Dispersion du broui11ard

e) Divers (veuillez pr~ciser)

II slagit principalement d'une activite

.:..../_--:/

.:..../_--"/

.:..../---:/

de recherche

de deve10ppement

d'exploitation

!-/_-,/

.:..../_--"/

.:..../_--:/

3.

4.

SUPERFICIE APPROXIMATIVE DE LA ZONE CIBLE DU PROJET

DE LA ZONE TEMOIN (Ie cas echeant)

TITRE ET/OU NUMERO DE REFERENCE DU PROJET :
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5. RE~ERAGE DE LA ZONE DANS LAQUELLE LE ~ROJET EST EXECUTE :

..........' .' - - .. .- ' ' - ' ' ' - - ' '

6. a) ANNEE. DURANT LAQUELLE LE ~ROJET A ETE ENTRE~RIS :

b) EST-IL ~REVU DE ~OURSUIVRE LE ~ROJET AU COURS DE L 'ANNEE PRO­
CHAINE ?

~UI !....I_--,I NON !....I_--,I INDETERMINE .c/_-,I

7. CARACTERE DE L' ORGANISME QUI ~ATRONNE LE ~ROJET (veuillez cocher la
case appropriee) :

ACTIVLTE DE L'ORGANISME

Agriculture

Energi,e

Sylviculture

Hydrologie

Fondation de recherche

Transports

Service meteorologique

Divers (veuille~ preciser)

ORGAN I SME

GOUVERNEMENTAL
ORGANISME

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

a) Systeme de dispersion de la substance d'ensemencement

au sol / / Nombre de generateurs / /

Aeronef / / Nombre d'appareils / /

Fusees / / Projectiles d'artillerie / /

Divers (veuillez preciser) ..............................................................................

b) Type de generateur

Bruleur a acetone / / Fusee pyrotechnique / /

Explosif / / Vaporisation de liquide / /

Dispersion de Bolide / / Divers ......................................................

c) Lieu de dispersion de la substance d'ensemencement

Au sol .<.../_--,/ A la base du nuage ,<,,/__,/ Au sammet du nuage -,-/_~/

Dans Ie nuage / I

Si la dispersion est effectuee dans Ie nuage, a quelle temperature ou
en fonction de quel autre critere? .

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

Substance
d'ensemencement

AgI

Neige carbonique

NaCl

Vitesse de consommation
(indiquer les unites)

Consommation totale
durant l'annee (kg)

· .
· .

· ..
· ..
· .
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9. CARACTERISTIQUES DES NUAGES ENSEMENCES

a) Convectifs !.../_-l/
(cumulus)

Orographiques !.../_-l/ Perturbations ~/_~/

d1echelle
synoptique

Caliche·
(stratiforme)

!.../_--,/ Bandes organisees
a moyenne echelle

b) Temperature predominante a la base des nuages (oe) :

c) Criteres de selection des jours d'ensemencement ou des nuages
ensemences :

.................. ' - ..

...................................................... .. ~ .

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. '......... '...
10. a. QUELS SONT LES MOrS DE L'ANNEE CONSIDEREE PENDANT LESQUELS ONT EU

LIEU DES OPERATIONS D'ENSEMENCEMENT OU D'AUTRES ACTIVITES DE MODI­
FICATION ARTIFICIELLE DU TEMPS ?

.................................................. - ' ' - ..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ' ' - - ' - - .

b. NOMBRE DE JOURS DE L' ANNEE DURANT LESQUELS ONT ED LIEU CES ACTI-
VITES? •••••.••• , ••••••.•••.•••.••.•••••••••••.•••••••••••..•••.•

11.

12.

13.

a. UN DOCUMENT DE PLANIFICATION A-T-IL
ETE ELABORE ?

b. LE CAS ECHEANT, EST-IL POSSIBLE DE
LE METTRE A LA DISPOSITION DE L'OMM ?

a. LES COUTS ET LES AVANTAGES ESCOMPTES
(OU REELS) ONT-ILS ETEANALYSES ?

b. LE CAS ECHEANT, EST~IL POSSIBLE DE
METTRE CETTE ANALYSE A LA DISPOSITION
DE L'OMM ?

DES DISPOSITIONS ONT-ELLES ETE PRISES EN
VUE D' UNE EVALUATION ?

a} Experience aleatoire

OUI L-.!

OUI L-.!

OUI· L-.!

OUI _/_/

OUI L-.!

OUI L-.!

NON / /

NON L-.!

NON L-.!

NON _/_/

NON _/_/

NON L-.!
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b) Comparaison avec des releves anciens

c) Divers

OUI L-.! NON / /

d) Existe-t-il ou est=il prevu d'elaborer
un document sur l'evaluation de
I1 activit€! OUI _/_/ NON / /

e) Le cas echeant, est-il possible de Ie
rnettre a la disposition de l'OMM OUI _/_/ NON L-.!

14. ORGANISME RESPONSABLE DU PROJET :

a) Nom du responsable technique : .................................................... e ..

b) Organisme :

0) Adresse : ................................................................................................................

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - ..

15. REMARQUES FACULTATIVES :

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

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

16. ORGANISME QUI FOURNIT LES RENSEIGNEMENTS

a) Nom de I' organisme : ••••••••••••••••••••••••••••••••••••••••••••••

b) Titre officiel du bureau responsable : •••.•••••.•••••••...••.•••••

c) Adresse : .........................................................
. ......- .

Signature

Date

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

Veuillez rernplir ce questionnaire
tous les cas avant Ie 30 aoOt

et Ie renvoyer des que possible,
1984, a lladresse suivante :

et dans

Monsieur Ie Secretaire general
Organisation rneteorologique mondiale
Case postale N° 5
CH-1211 GENEVE 20
Suisse



o R G A N I SAT ION

- 42

MET E 0 R 0 LOG I QUE M 0 N D I ALE
=======================================================================

APPENDIX B, ANNEX A, p. 6
(FRENCH)

NOTES EXPLICATIVES POUR REMPLIR LE QUESTIONNAIRE SUR LES ACTIVITES

DE MODIFICATION ARTIFICIELLE DU TEMPS

Activites de modification artificielle du temps qui devraient figurer dans
l'inventaire

L lensemencent ou la dispersion da.ns les TIuages ou dans Ie brouillard
de toute substance visant a modifier la distribution de la dimension des gout­
teB, a produire des cristaux de glace ou a coaguler les gouttelettes, ~ modi­
fier I'evolution de la grel-e ou a:e la foudre ou a influencer a'une maniere ou
d'une autre Ie cycle naturel de I'evolution ~es TIuages ou leur environnement.

Toute autre activite deployee dans 11 intention de produi.re<:les modifi­
cations artificielles de la composition, du comportement ou de la dynamique de
1 'atmosphere.

Par exemple:

a.) L'utilisation de feux au ·de sources de chaleur pour influencer la cir­
culation convective ou pour evaporer Ie brouillard.

b) La modification du bilan du rayonne~ent solaire de la Terre au des
nuages par la liberation, dans l'atmosphere, du gaz, de poussieres~ de
liquides au d'aerosols.

c) La modification des caracteristiques des surfaces terrestres au aqua­
tiques par poudrage au par des traitements ayant recours a des pou­
dreE., des arrasages, des colorants ou d I autres substances.

d) La lib~ration dans 11atmosphere de particules radioactives ouelectri­
quement chargees ou biend'ions.

e) L I application
acoustique ou

a I' atmosphere d I andes de choc ( de sources
d I autres s·ources explosives ou acoustiques.

d'energie

f) L'utilisation du souffle des aeronefs et des helicopteres pour dissi­
per Ie brouillard, ain:si que 11 utilisation de reacteurs et d I autr-es
sources de vent artificiel.

g) Lluti.lisation de lasers· Oil d'autres sources de rayonnement electroma­
gnetique.

(Id329C)
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Activites de modification artificielle du temps qu '11 n I est pas necessaire
d'inclure dans l'inventaire

Activites de caractere purement local, par exemple, I' utilisation de
parafoudres ou de dispositifs de decharge statique sur des aeronefs, des
bateaux ou des bStirnents, ou bien l'utilisation de petites sources de chaleur,
de ventilateurs, de dispositifs fumigemes, de souffles d'aeronefs Oll d'arro­
sages pour eviter les gelees dans les regions ou les champs plantes de cultu­
res que Ie gel risque d'endornmager.

II convient de fournir un exemplaire aliment rampl! de ce formulaire
pour chaque activite de modification artificielle du temps (denommee ci-apres
Ie projet).
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EXPLICATIONS COMPLEMENTAlRES
concernant Ie questionnaire a remplir pour

L'INVENTAlRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1

QUESTION 2

Marquer d'nne croix (x) la case qui correspond a l'objectif de
l'activite. Par projet on entend nne suite d'activ-ites de
modification du temps ayant un objectif commun.

Marquer atune croix (x) la case correspondant au but de I'acti­
vite :

recherche -- portant sur des questions
developpement activiteB pratiques
d1optimisation des procedures;
explo-itation activites pratiques
deS avantages economiques.

scientifiques;
deployees a des

directement axees

fins

sur

QUESTION 3

QUESTION 4

QUESTION 5

QUESTION 6

QUESTION 7

QUESTION 8

La zone cible est la zone dans laquelle on cherche a obtenir
une reaction. La ou les zones temoins sont choisies de maniere
a ne pas etre touchees par la substance d"ensemencement et uti­
Ii sees pour evaluer les resultats obtenus dans la zone cible.

Inscrire Ie titre et/ou Ie nurnero de reference du proje,t uti­
lise par llexecutant. Si Ie projet a ete mentionne dans l l in­
ventaire precedent, veuillez indiquer Ie numero d'inventaire de
IrOMM qui figure dans la colonne 1.

Reperer I' emplacement ou est execute Ie projet de modification
du temps en indiguant les coordonnees geographiques et Ie nom
de la region.

a) Indiquer l'annee au cours de laquelle ont ete deployees les
premieresactivites du projeti

b) Indiquer slil est prevu de poursuivre Ie projeten marquant
une croix (x) dans la case appropriee.

Indiquer les principales activites de llorganisme qui finance
Ie projet en marquant une croix (x) dans la case appropriee
(marquer plusieurs croix, Ie cas echeant).

Par appareil utilise pour lamodification arti£icielle du temps
on entend tout appareil utilise dans 11 intention de produire
des modifications artificielles de la composition du comporte­
ment ou de la dynamique de 11 atmosphere. Par exemple genera­
tenrs de fumees drAgI, dispositifs a propane, torches, fusees,
projectiles dlartillerie, moteurs a reaction, etc.



- 45 -

APPENDIX A, ANNEX A, p. 9
(FRENCH)

a) Systeme de dispersion de la substance d'ensemencernent.
Indiquer en marquant une croix (x) dans la case appropr~ee,

la nature du systeme de dispersion au sol ou aeroporte, etc.

b) Indiquer comment la substance d' ensemencement est preparee
en vue de sa dispersion (par exemple, par combustion dlune
solution d'iodure d'argent dans I'acetone). Par dispersion
solide, on entend Ie degagement de granules (par exemple de
neige carbonique), de pandre - par exemple de NaCl, etc.).

c) Indiquer Ie lieu de dispersion de la substance diensemence­
ment en marquant une croix (x) dans la case appropriee.

d) Indiquer la substance d I ensemencement qui est utilisee et
la vitesse de dispersion (masse par unite de temps, masse
par nuage, etc.). Indiquer, en kilogrammes, la quantite
totale de substance dispersee durant toute la periode a
lletude.

QUESTION 9 a) Indiquer, en marquant une croix dans la case appropriee les
caracteristiques generales des nuages qui ont ete choisis
pour traitement.

b) Indiquer la temperature predominante ou un intervalIe gene­
ral de temperatures a. la base des nuages.

c) Quelles sont les caracteristiques qui permettent de distin­
guer les jours d l ensemencement ou -les nuages ensemences des
autres.

QUESTION 10 - Indiquer les mois de l'annee pendant lesquels des activites ont
ete deployees sur Ie terrain dans Ie cadre du projet et Ie nom­
bre de jours d1activite. Tout autre renseignement sur Ie champ
d1application de I'activite serait utile.

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

QUESTION 12 - Cette question porte sur les avantages economiques escomptes au
obtenus.

QUESTION 13 - Cette question se rapporte a I' evaluation de I' efficacite du
projet. II sera fait grand cas de taus les renseignements por­
tant sur les moyens utilises pour juger les avantages et les
inconvenients du projet qui pourraient etre donnes en liaison
avec la question 15 ou sur une feuil1e distincte.

QUESTION 14 - Veuillez indiquer Ie nom et 11 adresse de 11 0 rganisme auquel il
faut adresser toute demande de renseignements complementaires.
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QUESTION 15 - Cette question dait permettre a la personne qui remplit Ie
questionnaire de fournir tous les renseignements qui ne corres­
pondent pas aux questions 1 a 13 inclusivement mais qu I e11e
trouve significatifs ou interessants notarnment les references a
des publications sur les resultats de l'operation ou de I'expe­
rience de modification artificielle du temps. Tout renseigne­
ment qui ne figure pas dans les questions qui precedent, plans
definitifs concernant un nouveau projet, renseignement recher­
che, etc. pent etre expose en liaison aVec la question 15.

QUESTION 16 - Veuillez indiquer Ie nom et l'adresse de l'organisme qui four­
nit ces renseignements a I·OMM.

(Id329C)
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RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE DU TEMPS

DEJA REALISE

(veuillez cacher x dans 10 au-les cases appropriees)

Membre de 1 'OHM: ••••••••••••••••••••••••••••••••.••••••.•••••••••••••••••••••• 0 •••

1. Description du pro jet

1.1 Identification du projet (titre/zone d'executionforganisation) ............
• •••••••• -0 ••••••••••••••••••••••••••••••••••••••• I •••• I •••••••••••••••••••••

• •••••••••••••••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••

1.2 But(s) du projet

pluie I
'--

augmentation des precipitations

suppression de la grlle i I
suppression de la foudre[ I
Qutres modifications (veuillez preciser)

neige

...................................
· .

1.3 Principaux types de nuages traites

Orographiquesj:"':""::--'.c--'i Cumulus 1'--- Strati formes i
;----

Systeme fronta~
---'

2. Duree du prajet

2.1 Duree du pro jet, en annees

2.2 Periode operationne11e au cours de chaque annee

•••••••••••••••••••• inc1usivement.

3. Operations d'ensemencement

du ••••••••••.••••• ~ ••. au

Autres (veui11ez preciser)

3.1 Agent d1ensemencement AgI 0 CO2 I t NaCl ::=J
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3.2 Generateur(s) Au sol Aero porte

Dans Ie cas de
teurs utilises

ge:neroteuIS au sol, veuillez indiq'uer Ie nambre de genera-
• 0 ••••••••••••• _••••••••••••••••••••••••••••••••• '••••••••••

3.3 Methode -del ensemencement par appareil aeroporte

Altitude de l'ensemencement ••••••••••••••••••••••• D •••••••••••••• m

Longueur de 10 trajectoire suivie pour l'ensemencement ••••••••••• m ou km

T d ' t kg h-1cux ensemencemen ••••••••••••••••••••••••••••••••••••••• _.. • • • • .

4. Conception du pro jet

4.1 Conception de base Zone cible seulement

•••••••••••••••• _. • •• km4.2

4.3

Zonecible et zone teffioin

Distance entre les zones

Definition d'une zone Fixe

Zone cible et/au zone temoin
sans distinction

Variable

Si elle est variable, veuillez indiquer les criteres de definition •••.t·...

• • • • • • • .• • • • • • • • • • • • • • • • • t .

4.4 Svbdivisionsde·szanes} Ie cas echeant (indiquer Ie nambre et 10 natvre)

... ~ ~ ~ ...........•.... ~ ~ ..

5. Site du prajet

Terrain montagneux c===J occidente c===J plat

Superficie de 10 zone cible ••••••••_•.••••••• ~ .- ••• krn
2

2Superficie de 1~ zone tarnain ~ ••••••••••••••••••• km

5.1

5.2

5.3

5.4

5.4.1

5.4.2

Nombre de pluviometres :

Tous types de pluviometres

Pluviographes

Dans 10 zone cible ••••••••••••••••••••••••
Dans 10 zone temain .~ •••••••••••••••••••••

Dans 10 zone cibl.e .
Dans la zone tarnain •••••••••••••••••••••••

5.5 Autres ·rnesures de verification (par exemple, reflectivita radar, mesure
des nuages par aeronefs, coussinsa gl'"81e, etc.) : ..

................... ~ .

6. Unite experimentale

6.1 Duree de It unite en heuresou enjours .....•....•.....••................
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6.2 Conditions permettant de determiner si une unite est ensemen~able ou pas:

· .
6.3 Nombre total d'unites ensemencees et non ensemencees (dans Ie cas de 10

conception avec zone cible et/au zone temoin, sans distinction, ceci
5 I applique a cheque zone ~ ••••••••••••••••••••••••••••••••••••••••••••••

6.4 Repartition

illimitee

aleatoire des unites experimentales

limitee

Dans ce dernier cas, indiquer 10 nature des limites fixees •••..••••...••

· .
6.5 Periode standard d1ensemencement : •••••••••••••.••.••• heures

7. Resultats d'ensemble du proiet (pas de stratificotion ou de division)

7.1 Test(s) stotistique(s) et/ou anolyses : .

• • 10 •••••••• 10 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 0 •

7.2

7.3

7.3.1

Transformation(s) pour cheque test ••••.•••••••••••.•••••••••••••••••••••

Resultats de chaque test et/ou analyses:

QuaHtatifs :

Pas de difference augmentation des precipitations

Diminution des precipitations c===J
Diminution de 10 masse de grele c===J
Autres resultats qualitatifs : -.................•.......•..•.....

• ••• 10 10 •••••••••••••••••••••• 10 ••• 10 •••••••••••••••••• 10 ••••••••• 10 ••• 10 •• 10 ••••

7.3.2 Quantitati fs :

Rapport ensemencement/pas

Signification stotistique

d1ensemencement : •••••••••••••••••••••••••••••

............................ 10 ••••••• 10 • 10 •••••••••

8. Criteres choisis pour I·evaluation des resultats

8.1

8.1,1

8.1,2

Specificotions onalytiques fixees~ Ie projet

Nature de 10 ou des stratifications(s), Ie cas echeant

Dimension de I'echantillon pour chaque stratification (nombre d'unites
ensemencement/pas d'ensemencement)
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8.1.3 Test(s) et/ou onolyse(s) pour choque stratification

8.1.4 Transformation(s) pour chaque stratification et pau-r cheque test

8.1.5 Resultats pour cheque stratification, test et transformation

8.1.5.1 Qualitatifs :

8.1.5.2 Quantitatifs

8.2

8.2.1

8.2.2

8.2.3

8.2.4

Sped fications analytiques chaisies apres Ie pro jet

Nature de 10 au des subdivisian(s) :

Dimension de l'echontillon pour cheque subdivision (nambre d1unite
ensemencement/pas d-· ensemencement) :

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

Transformation(s) pour chaque subdivisionet chaque test
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8.2.5 Resultats pour chaque subdivision, test et transformation

8.2.5.1 Quolitatifs :

8.2.5.2 Quantitatifs

9. Effets observes (c'est-a-dire a l'exterieur de Ie zone cible)

9.1 Indice de l'effet :

9.2 Distance maximale observee

9.3 Signification statistique (superficie de la zone et probabilite)

10. Commentaires

11. Principales references a des resultats publies (dans lesquels sont indiques les
details des procedures ci-dessus)
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(RUSSIAN)

nporPAMMA no AKTHBH@M BOSnEITCTBITHM HA norOny

BOnpOCHITK

rro c60PY ,I1aHHbIX ,I1JIR

PEECTPA HAUITOHAnbH@X npOEKTOB no AKTITBH@M BOSnEITCTBITHM
HA norOny

qnEH BMO

Coo6~eHHe 0 ,I1eRTeJIbHOCTH B 1983 r .

1. BTIll (UEnb) llEHTEnbHOCTIT ITnIT npOEKTA no AKTITBH@M BOSnEITCTBITHM
HA norOny:

a. YBeJIMQeHHe OCa,I1KOB ....•.....•. 1 __

JleBTeJIbHOCTb BbI3BaHa Qpe3BbIQaHHbIMH 06CTOHT8JIbCTBaMH

( HarrpMMep 3aCYXH) .....•............•.•...•... ,-------

neRTeJIbHOCTb OCy~eCTBJIReTCR B u:eJIRX 06bIQHOrO

YBeJIHQeHMR B0,I10cHa6~eHMR ••.•.•.•..............

b. nepepacrrpe,I1eJIeHHe~B

c. npe,I10TBpa~eHMe rpa,I1a ...•......

d. PacceMBaHMe TYMaHa •.•...••.•..

e. npyrHe (rrpocb6a YKa3aTb) ...•.. I~ _
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2. 3Ta ~eRTenDHOCTb HOCHT
rnaBHWM 06paSOM xapaKT8P

(IlcCJIeJIOBaHHH
(
(
(PasBHTHB
(
(
(OrrepaTHBHoro
(cBoiicTBa .

)
)
)
)
)
)
)
)
)

3. TIPIlEHH3llTEflhHwn PA3MEP PAnOHA UEflIlTIPOEKTA: KM2

II KOHTPOflhHOPO PAnOHA (ecITH HCnOJIbsyeTcB): KM2

4. HA3BAHIlE ll/Ilflll OE03RAQERIlE TIPOEKTA: .•...•.•.••...........•...•.••.

• • • • • • • • • • • • o· ·0 0 .••• " • " .

5. MECTOHAXO*EEHIlE PAnORA, rUE OCymECTBflHETCH TIPOEKT:

•••• " • ·0· ••••••••• 0·. " ••••••••• " " " " •.•• o.•••• " •.••••••• " .

6. a ) pon HAqAflA TIPOEKTA: ..••........•.•...••..•.•.••••.•..•••.•...•

b) TIPEnTIOflATAETClI flll TIPOnOflJKEHIlE TIPOEKTA B HOBOM PonY?

nA I---
HET I

---
HE1l3BECTHO 1 _

7. XAPAKTEP OPPAHIl3AUIlIl, 3AKA3ABffiEn TIPOEKT (npocb5a nOCTaBHTb x B COOT~

BeTcTBy~eM MecTe):

.!lElITEflhHOCTh OPPAHIl3AUIlll TIPABIlTEflhCTBEHHAlI qACTHAH

CeJIbCKOe X03BHCTBO

3BepreTHKa

fleCHoe X03BHCTBO

PH,11pOJIOrHB

HaY'lHO-HCCJIe.I\OBaTeJIbCKaB

TpaHcnopT

CJIy}j(5a nOrO.I\bI

TIpo'me (npocb5a YKaSaTb)



- 55 -

APPENDIX 8, ANNEX A, p. 3
(RUSSIAN)

8. OTIHCAHHE YCTPOHCTBA AKTHBHoro B03nEHCTBHff HA TIOrOny, PEArEHTOB

AKTHBHoro B03nEHCTBHff H CKOPOCTH HX PACTI@nEHHff, HCTIOllb3YEM@X METOnOB H T.n.
(CM. YKa3aHHfl)

a. CHCTeMa ~OCTaSKH MaTepHana ~nfl 3acesa:

Ha3eMHafl

CaMoneT

PaKeTbl I

CKonbKO reHepaTopos?

CRonbKO caMoneTOB?

TIpOqafl (ITPocb6a YKa3aTb)

b. THIT reHepaTopa:

A~eTOHOBaH ropenKa I~ __

PaCITblnHTenb TBep~blxl
qaCTH~ ~ _

ITHpoTeXHHqeCKafl
paKeTa

Pa36pbI3rHBaTenb
lKH~KOCTH

IIpoqee .

B 06JIaKe, TO rrpH

KaKOH TeMITepaType HnH ~pyroM KpHTepHH? ....

PeareHT
3acesa

AgI

PbI2
CYXOH ne~

NaCl

Pacxo~ (YKa3aTb
e~HHH~bI H3MepeHHfl)

06~HH pacxo~ B TeqeHHe
ro~a (Kr)
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9. XAPAKTEPHCT!lKA OEPAEATbJBi\EMblX OEJl!AKOB:

'-----_f

KOHBeKTHBHble I' I..' Oporpaqm-!. I' B03MYme HHblB B I I,'
lKyqeBblB) L.__-J, qeCKHe ['--__. CHHOIlTHqeCKOM L .

MaCillTa6e

CJIOR lCJIOTICTO-', " Me30MaCIIlTa6-
o6pa3HEle) _. , Hble nOJIOCbl

b ..

c. KpHTepHH, HCnOJIb3yeMEle 1l!}H BbI60pe ,IlEeH HJIH 06JIaKOB l1JIH Ila6oTbI:

a · ••_. 0'. "..,0'0 0"'.'.0 _ •• '- •. 0"" •.•- ' ••.• 0'0 0'0 _ •

• _.'._._._ •.• _ - -.- •.•. 0' 0',.-._ _ 00 0' 0' 0',0' •. 0'._ _ ._._ 0'.' - •••_ _ 0'.,.0', _._ e_ ••••_.' _ ..

10. a. B KAKHE MECHUN OTQEmHOrO rO,IlA ITPOBO,IlHnOCb 3ACEHBAHHE Hnll ,IlPYrAH

,IlElITEnbHOCTb 1'10' AKTHBHblM B03nEllCTBHHM? •••••.••••••••••,•.•.•••.•

0' 0'._" "'.0' , 0' •.•_._ •. 0'._._ 0".0 .. 0'" •._. 0'" .' - ._ •.•' .. '.' _ '._.'._._ 0'.,.- _.

CKOTIbKO ,IlHEll ITPOBO,IlHTIilCb 3TA ,IlmHTEnbHOCTb?

n. a. rOTOBHTICH TIll ITnAH PilEOTbl?

b.

.M 1_'__

"

HET I

II HET I

I HET I'

I HET I I

t HET I I

I HET I

r HET I

nA 1,-,_-J

nil f---'

.mil 1_'_-,

nil II;-"_-J

b. CpaBHeHHe C IlCTopllqeCKHMli

,IJ;aHHbIMH

b. E(!;nH nA, TO M0lKHO TIH EFO

HilITPABHTb B BMO?

C'. PaH,IlOMH3HpoBaHHbIH 3KClle­

pHMeH.'1'

OliOCHOBAHHJI nJIJI OrmHKH?

12., C'. nmnAnCl'{ TIH AHllnH3 OJKH,IlAEM011

l !WH iMKTFfqECKOll) 3\M>EKTHB-

HOCTH? nil 1_'__-<

13.

c. E1poqlle ••••••••••••••••.••. _ ••.•••••••••••••••••••••••••••••••••

d. HMeeTCH JIll 110KYMeHT 110
OI..J;8'HK8 HJH1 IIJIaHHpyeTcR
TaKOBoH? HET
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d. ECHH ~a, TO MO~HO nil era

HaITpaBl1Tb B BMO? llA HET

14. HA3BAHHE OprAHH3AUHH, OTBETCTBEHHOrr 3A npOEKT:

a) iJ?aMHJIHfl rJIaBHOrO TeXHHqeCKOrO JIHUa: .

b)

c )

OpraHH3aUHfl:

nOqTOBbIH a,I1pec:

16. OprAHH3JIIJ}ffi, HAnpABJIHIOlI\AH OT'1ET:

a) Ha3BaHHe opraHH3aUHH, HanpaBnflro~eH OTqeT ••.•••.•.•..•.••.......

b) OWHUHanbHoe Ha3BaHHe OTBeTCTBeHHoro IT0,I1pa3,I1eneHHfl: •....•.•.••..

c)

nO,I1ITHCb: .••.•••.•...•......•.•.•..•.•..•••.•...

!laTa: ....•.•..••••.•.•..•.•.•......•......•....

npocb6a 3anonHHTb H BepHYTb 3TOT BOITPOCHHK ITO B03MomHoCTH cKopee H B nro60M

cnyqae He n03,I1Hee, qeM 30 aBrYCTa 1984 r. ITO a,I1pecy:

The Secretary-General
world Meteorological Organization
Case Postale No. 5
CH-1211-GENEVA-20
SWitzerland
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TIPHME4AHHH ITO COCTABREHilD OT4ETA 0 DEHTEKbHOCTH
TIO AKTHBH@M B03nEITCTBMHM HA TIorOny

lleRTenbHOCTb no aKTHBHWM BOSneHCTBMHM Ha noro~y, KOTOPYID cne~yeT

BKJIlOlIHT-b B PeeCTp

3aC8HBaUfl€ IIJIH ·pacnpOCTpaHeHl18 B 06JIaQHOCTl1 MJIH TYMaH8 KaKOrO-JII160

BemeCTBa GueJIbID H3M8H8HHH paCrrpeA8JI8HHH paSMepa KanSJIb, oopaSOBaHHR KpHCTaJIJIOB

JIb.n:a I1JII1. KoarYJIffU;I-ill KarreJI8K, HaM8HeR-He paSBHTHR rpa~a MJIH' MOJIHRH HJJH OCYUJ;€CT­

BJIeHHB ~aKOrD~nH60 B03~eHCTBMB' Ha eCTeCTB€HHOe paSBHTH8 JJ;HKJIa oonaKOB liHH ax

OKPYJKeHliJI.

JIlO6aR;1lpyraR ,IJ;€RTenb-HOCTb" OCYIIl,8CTBJlff8MRff .CU8JlbIO BbI3bIBaHHJI HCKYCCT­

B8HHhiX R3M8a8RUM B COCTaBe, ITOB8,IleHPlH HJlPI ;IJ;HHaMHK8 aTMoccPepbl.

HanpHMep: <

a) J1:cnOJlh30BaHHeorHH H..JIH I1CTO"t.JHHKOB T8IIJIa )J;JlJ3:0KasaHHR B.rrMHHUfI

Ea _KOHB8KTHBHyroUHpKynRUHID HTIH ~nH HcrrapeHHR TYMaHa;

b) AKTHBHoe B03.lleilcTBHe Ha 06MeH COJIHeqHOil pa.llliaI1H1i 3eMJIIi HJIIi

(~.6JlaKOB nocpe,U,c'TBOM BbI;IJ;eJIe-HHH 'R aTMoccpepy raSOB ~ TIbIJIH, >KH)lKOcTei1

HJlHaSP030JI8H;

c) AKTHBHoe B03,UeHcTBfle Ha XapaK'I'epHCTPIKPI nOB8pxHOCT8M 38MJIPI MJIH

BO,IJ;-bI rrpR TJOMOmW OTJbIJIHHHH HJIFf o6pa6oTKH rrOpOIIIKaMH J >KH;IlKHMI:f pac­

ITbInHTeTIHMM, KpaCHTenRMH fiRM APyrHMH BemeCTBaMH;

d) BbI.lleJIeHHe B aTMocq,epy 3JIeKTpHQeCKH 3apJIJKeHHbIX HJIIl pa.llHOaKTHBHbIX

qaCTHU, HJIH MOHOB;

e) ITpHMeHeHHe B aTMocq,epe Y.llapHbIX BorrH, IiCTOQliHKOB 3BYKOBOil 3HeprHIi

HJII1 ,IJ;pyrPIX a:apbIBHbIX HJU1 aKYC'T}p·l8CKMX MGTO'Y:HMKOB;

f ) MCITOJIb30BaHHe CaMOJI€TOB H BepTOJIeTOB .llJIJI C03.llaHliJI HHC XO.llJIII\HX

nOTOKOB -B U;8JIRX paC-CBHBaHHffT:yMaHa, a TaK>K8 HCIIOJIb30BaHHe peaK­

THBHblX .llBHraT€JIeH II :I1pyrliX HCTOQHHKOB C03.llaHliJI HCKYCCTBeHHoro

BeTpa;

g) HCnOJIb30BaHHB na3€pOB HJIH ~yrHx HCTO~HHKOB 3JI8KTpOMarHHTHOH

PEl,l1liaI1liH.
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lleRT8JIbHOCTb no aKTHBHblM B03,.UeHCTBHHM Ha noro,n;y, KOTOPYIO He cneUyeT

BKnroqaTb B P88CTP

,IleRT8JIbHOCTb J HOCRIUYIO qHCTO JIOKaJIbHbIH xapaKTeP J TaKYIO KaK HCnOJIb30­

BaHHe OTpa~aTeJIeH MOJIHHH HJIH CTaTHCTH4eCKHX pa3pR,.UHHKOB Ha CaMOJI8TaX, cYAax

MJIH 3~aHHRX, HJIH HCrrOJIb30BaHH8 He6oJI~OOHX HCT04HHKOB TerrJIa, B8TPOB, npOTHBO­

TyMaHHhlX YCTPOHCTB J COS,IJ;aHH8 HHCXO):(Rw,ero B03.IJ:YOOHoro rrOTOKa B03,IJ;YIIlHbIMH cy,naMH

HJIH paCnWJIHT8JIRMH ,.UJIR rrpe..uOTBpa~eHHR saMop03KOB Ha yqaCTKaX HJlH nOJIRX C IToce­

BOM KynbTYP, KOTOPblM HaHOCHT YII(8P6 3aMop03KH HnH MOp03bl.

I1pocb6a 3anC\llHllTb O,I1HH SK38MnnHp SToil <!lOPMbl IJnH Ka'K)joro BH,I1a 1J8HT8nb­

HOCTH no aKTHBHhIM B03..ueHCTBHRM Ha rroro,.Uy (8 naJIbH8i1ooeM HM8HyeMoro KaK

np08KT) •
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,IlOITOJlHIlTEJlbHbJE ITOllCHEHIDI

K BorrpocaM ,I1;JlfI

PEECTPA HAUIlOHAJlbH@X ITPOEKTOB ITO AKTHBH@M B03,IlEHCTBllllM HA IToro,IlY

ITYHKT 1

ITYHKT 2

ITYHKT 3

ITYHKT 4

ITYHKT 5

ITYHKT 6

YKaJKI1T8 3HatfKOM (X) HqeHKY, KOTopaR COOTS8TcTByeT IJ;8JIRM .ueRT8JIb­

HOCTI1. Do.n; rrp08KTOM rro.u;paSYM8saeTCH CBRsaHHaH cepUfl .n;eHcTHHH: ITO

aKTHBHWM Bos.n;eHcTBHRM Ha IToro,IJ;Y, HM8romHX o6mYro ueJIb.

YKalKHT8 SHa'lKOM (X) J'l'18i1:KY, COOTB8TCTBYHllI\YHl U8JIH ,I18JIT8JIbHOCTH:

Hccne.uOBaT8JIbCKaH -- Borrpocw HayqHb~ HCGJIe.uoBaHHH;

paSBHTH8 -- nOJI8BaJI pa60Ta no OnTHMHSaUHH npOU8,I1YP;

orrepaTHBHaR -- rrOJI8BaH pa6oTa, HanpaBJI8,HHaH HerrocpenCTB8HHO

Ha .uOCTH~eHHe 3KOHOMHtfeCKHX Bwro,U.

ile.n; pai1oHoM U8JIH no,UpaSYM8BaeTCH paHoR, B ~pe,IJ;eJIax KOToporo

rrpe.urronaraeTcR o6HapY~HTD nOCJIe.uCTBHR .u;eRT8JIbHOCTH no aKTHBHOMY

BO.S,I18i1:CTBHHl Ha noro,I1Y. ITO,I1KOHTPOJIbHbIM pai1:oHoM (HJIH pai1:oHaMH)

IIOHHMalOTCH paHOHbI, KOTOPhI8 BhI6paHbI TaR, tITo6bI OHM He nOJJ.sepraJIHCb

B~3.ueHCTBHRM sac8BaromHX Be~eCTB; OHM McnORb3YIDTCff ~RH o~eHKH

P83YJIbTaTOB B np8,I18JIaX pai1:oHa U8JIH.

BnHOOHT8 Ha3BaHH8 H/HRH 0603HaQ8HH8 npoeKTOB, HcnoRb3yeMb~

on8paTopOM. ECJIH rrp08KT 6bIJI sap8rHCTPOBaH B npe,I1bI,I1YII\8M

P88CTP8, npocb6a YKasaTb HOM8P P88CTpa BMO, KOTOpbID CTOHT

B KOJIOHK8 1.

C rrOMOlI\bHl r80rpa~H'leCKHX Koop~HHaT H Ha3BaHHJI paHoHoB YKalKHT8

M8CTO ocy~ecTBneHHH npo8KTa no aKTHBHhW B03~eHcTBHHM Ha rroro~y.

a) YKalKHT8 ro,I1 OCyro8CTBJI8HHfl n8pBOHaQaJIbHoi1: ,I18JIT8JIbHOCTH rro

HaCTOJIII\8MY npo8KTY;

b) YKalKHT8, rrp8,I1rrOJIara8TCJI JIH np0,I10JIlKHTb rrp08KT B 6Y,I1YlI\eM, noc­

TaBHB SHaQOK (X) B COOTB8TCTBYHlII\8i1: JIQ8i1:K8.
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YKa~HT8 OCHOBHOH POg 3aHflTHH opraHH3aQHH, KOTopafl ~HHaHCHPY8T

np08KT, 0603Ha'lHB 3 Ha'lKOM (X) coorBeTCTBYJ(Il(YJO fl'l8HKY (nPH Heo6­

XO~HMOCTH HCnOHbSYHT8 H8CKOnbKO 3HaQKOB).

[Jag YCTPOHCTBOM aKTHBHoro B03g8HCTBHfl Ha norOgY nOgpa3YM8BaIDTCfl

JIlO6bI8 YCTPoHcTBa, HCrrOJIb3yeMbI8 C ~eJIblO HaMepeHHoro BbI3bIBaHH.fl HC­

KYCCTB8HHbIX H3M8H8HHH B CQCTaB8, nOB8.n;8HHH MJJI1 ,!J;I-iHaMHK8 aTMocdJepbl.

HanpHM8p: reHepaTopbI 3aceHBaHHfl HOgHCTblM cepe6poM, nponaHOBble

YCTpoficTBa, ITHPOT8XHHQeCKH8 YCTpoHcTBa, paK8TW, apTHJIJIepHHCKH8

CHapR,1J;bI, peaKTHBHbI8 ,IJ;BHraT8JIH Ii T • .n;.

oj CHCTeMa gOCTaBKH3aceHBaID~HX Be~eCTB. YKa~HTe, 0603Ha'lHB

3Ha'lKOM (X) COOTBeTCTBYIDIllYID flqeHKY, xapaKTep CHCTeMLI gOCTaB­

KH - HaS8MHaR, B03~Y~HaHJ H T.~.;

b) YKa~HTe cnoco6 nOgI'OTOBKH 3aceHBaIDIllero B8~8CTBa gJIfl paCllblJIe­

HHfl (HanpHMep nYTeM C~HraHHfl aQ8TOHOBOI'O paCTBopa COegHHeHHfl

HOgHCTOrO cepe6paJ. PaCnblJIeHH8 TBepgb~ qaCTHH OTHOCHTCfl K pac­

ceHBaHHro n€JIJIeTOK (HanPHMep CYXOH neg), nopOffiKa (HanPHMep

NaCl) H T.g.;

c) YKa~HTe, 0603HaqHB 3HaqKOM (X) COOTBeTCTBYrolI\Yro flqeHKY, MeCTO

pacceHBaHHfl 3aCeHBaIDlJleI'O peareHTa;

d) YK~HTe, KaKHe 3aCeHBaIDlJlHe peareHTLI HCnOJIb3yroTCfl H CKOPOCTb

pacceHBaHHfl (Macca Ha enHHHQY BpeMeHH, Macca Ha 06JIaKO H T.n.).

YKa~HTe B KHJIOrpaMMax o6Illee.KOJIMqeCTBO peaI'eHTa, pacceflHHoro

B TeqeHHe OTqeTHOrO nepHOna.

~ YKaXHTe, 0603HaqHB 3HaQKOM (X) flQeHKy, o6II\Yro xapaKTepHCTMKH

06JIaKOB, KOTopLie BLI6paHLI gJIfl o6pa6oTKH;

~ YK~HTe rocnonCTBYIDIJlHH HJIM 06~H nHana30H TeMnepaTYP OCHOBLI

06JIaKa;

~ no KaKHM xapaKTepHCTHKaM OTJIHQaroT nHH HJIH 06JIaKa gJIR 3aceBa?

[JYHKT 10 - . B KaKHe MeCflQLI H CKOJIbKO gHeH OC~eCTBJIflJIaCb onepaTHBHafl nOJIeBafl

~a3a npoeKTa? EblJIa 6bl nOJIe3Ha JIID6afl gPyrafl HH~opMaQHfl, KaCaID~aRCfl

U8JI8H ~eRTeJIbHOcTH?
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ITYHKT II - .1IoKYM8HT no UJIaHKpOHaHHIO MO)l{8T CO;uep:lKaTE> CBe;ueHH.FI ITO -aa;uaqaM,

02f@IJliaeMbIM pe.aYJlf,THTaM- Hi cpe,UC:TUaM. HX ,UOCTMJK8HH'R.

lJYHKT 12 - 3TOT BorrjJOC OTHOCHTeH K 3KOHOMIT'leCKOfi 3!W>eKTHBHoCTH, KOTOPYID

O*H,UaeTCH ,UOCTHQh.

lJYHKT 13 - 3TOT Bonpoc OTHOCHTCff If OIl;BHK8 3!W>eKTHmtoCTH rrpoeKTa. lJjJe,qOcTaB-

n8'HH8 60JIblIIerO' 06'D8Ma FlH€popMaUHH ITO C-pe,llGTBaM, HCnOJIb3yeMbIM- ,I{JIR:

OID;.8HKH ITOJIO)KH,'1'8JIbRbIX CT0J00H rrpoeKTa, TOJlb-KO npHs8TcTsye:TCJL, H aTa

lfH<!>opMaLl){H MO)l(eT' 6blTh rrpe:V;C,TaHJIeHa rro,q rrYHKToM 15 ITJIH Ha oT,qenbHofi

C'TDaHHlJ,e.

lJYHKT 14 - Go06lI\HTe HH3BHHHe H a,qpec OpI'HHH3alJ,HH, KO,TOpofi He06xo,qHMO ffarrpaB­

JIHTb 3arrpOCM 0 rrocne,qYIDlI\efi HH<!>opMalJ,){H.

lJYHKT 15 - 3TOT rrYHKT rr03BOJI){T JIHlJ,Y, rrpe,qc TaBJIHIO[j(eMY OT'leT, BKJIIO'lHT b JIl06ylO

HH<!>oPMalJ,HIO" KOTopaH He B'OlllJIa B rrYHKTbl C 1 rro 13, HO KOTOPYIO OH

C,qH,TaeT Sa:lKHoH· HnH npenCTHBJIRIOru;eM HHTepec, .TaKY-IO" HanpHMep KaK

CCbIJIKY Ha ony6JIHKO-HaHHbI8 OTQeTbI, npe,n;CTaBJIf[IOIIl;I18 peSYJ1&TaTbI OC.y­

m;8CTBJI8HHfl aKTliBHOf'O B03.ueHcTBHR:- Ha rrorq;D;Y HJIH 3KC:IIepHM8HTa... .nIO~

6aH. He C006lI\aBlllaHCH paHee HH<!>ODMalJ,HH, orrpe,qeJIeHHaH rrJIaHOM ,qJIH

HOBhIX np08-KTOH, HH<POPMaU;HJl, rrpe.n:CTaBJIHIOtIJ;-aH HHT.epec, H: T • ,II;. MO:lKeT

. 6blTb oTPalKeHa'TIO.D; rrYHKTOM 15 ..

lJYBKT 16 - lJpocb6a co06hlHTb Ha3'BHHlre If a.llpec yqpelK,qeHHH, KOTopoe. rrepe,qae"

sTy HH<liop~aU:Hlo BMO.
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OT~ET 0 3ABEPlliEHHOM ITPOEKTE
ITO AKTMBHOMY B03gEtlCTBMID HA ITOrOEY

(ITpocb6a rrOCTaBHTb X B cooTBeTcTBYID~eM KBa~paTe)

~JIeH BMO: .........................................................................

1. OrrHcaHHe rrpoeKTa

........................................................... 0· ..

1.2 UeJIb(H) rrpoeKTa:

CHera [=:=J

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

ITpe~oTBpa~eHHe rpa~a [=:=J
ITpe~oTBpa~eHHe MOJIHH~ [=:=J
EpyrHe (rrpocb6a YKasaTb)

1.3 OCHOBHO~ THrr 06JIaKoB:

Oporpaqm-
tI"eCKHe [=:J

CJIOHCTO­

o6pasHbIe [=::::J
Q;POH­
TaJIbHbIe

2.1

2.2

rrpO~OJI~HTeJIbHOCTb rrpoeKTa no ro~aM:

)1;0 BKJIJO'lHTeJIbHQ

c .

3. 3aceB

3.1 PeareHT saceBa: AqI [=:=J CO 2 c=:J Noel [=:=J
EpyrHe (rrpocb6a YKasaTb) •.•..••....••......................•....
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HaS8MHH8 c====J-
ECJfH reHepaTOp Has.8MH:DIH., yRasa.T'Ii ROJIH-qecTBO .- ••••••••••••••-•••• 0-.

3.3 IlpoI1ei\y:pa 3aeeBa e B03,i\yxa:

BbICOTa sace-Ba •••••••_._.- ••• 0- .'. M

,lIJI:mra TpaccbI saC8Ba ••.••• .- ••' M HJIH RM

ll)eJIeBble +
R ORT P-O'JIEHbI8

HnpMH saoeBa

4. rrOCTpoe~He rrpo8KTa

-1
KT q

UerreBH8 c=J,
IlepeKpeeTHMe c===J

4.• 2 Pace TORHHe M8JK,n;y paHoHaMH: •••-. 0" .' ••••••••• KM

4.3 Grrpe,n;eJI8HH8 paHQHa: ITooT'MHHhrn c===J:
ECJIH rrepeM8HHhIH, yKaSi3i-T-b DCRGBY onpe,n;e.JI8HHH· ••••••••••- •••••••••••

4.4 IlOJlpa3,i\eJIeHHe palloHH, eeJIH HMeeTeH (YKa3aTb 'meJIO H xapaKTep)

••••••..•.•••.•••.•••••.••••.••.••••- •••.•.••••'.' ••••.•.•.• 0- •.••- ••••.•••.•••••.••.••.•••

5. IIJI01I\agKa

5.1 MecTHoeTb: FopHaH c=J POBHaH c=J
5.2 Pa3Mep I1eJIeBOrO palloHa: ••••••••••••••••••••• KM 2

5.3 Pa3Mep KOHTpOJIbHOrO palloHa:

5.4 KOJIH"eeTBo Oea,i\KOMepoB:

5.4.1 Bee BH,i\M OeaJlKOMepoB: B I1eJIeBOM pallOHe .

B KOHTpOJIbHOM paltoHe ••••••••••••••

5.4.2 OeaJlKOMepM-c aMOrrHCI1bI: B I1eJIeBOM paltoHe .

B KOHTpOJIbHOM paltoHe ••••••••••••••

5.5 ~pyrHe cpeJ\cTBa npoBepKH (HanpHMep, oTpa~aTeJIbHaH cnoco6HoCTb

pa,i\HOJIOKaTOpoB, H3MepeHHH 06JIaKOB c CaMOJIeTOB, rpa,i\OMepbI H T.JI •. )'

• 0" ._ _ ._ 0" 0'.- •.•.•••- '- •.•.••.•- .'.•' .' ••••- .- •.•.• 0- ••- 0- •••- '
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6.1 rrpO~O~~HTenbHocTb eAHHH~N B ~acax linK AHHX: •••. '0' ••••••••• 0 ••••

. ... . ........................ . ................ ..... ... ...... . ....
6.3 06~ee KO~HqeCTBO 3aCeHHHRK H He3aceHHHb~ eAHHH~ (rrpH rrepeKpecTHoM

rrocTpoeHHH 3TO OTHOCHTCH K KaKAoMy paHoHy):

EaRH orpaHH~eHHaR, TO AaTh xapaKTep orpaHH~eHHH

...... '.' .
6.5 CTaHAapTHHH rrepHoA 3aceBa: .•...•••. qaCOB

7.2 TpaHcwopMa~HH(HH) A~H KaKAoro HcrrHTaHHH: ...••.•.•..••...••..•..•

7.3 PesynbTaTH Ka~Aoro HCITNTaHHH RinnE aHanKaa:

7.3.1 Ka~ecTBeHHHe

------------
Pa3~HqHfi EO~bme MeHbme

HeT ~ caaARDB ~ ocaAKOB ~
MeHbme rpaAa rro Macee ~

7.B.2 KO~HqeCTBeHHHe

COOTHomeHH8

saeeE/H8T sa08Ba

8. 060CHOBaHH8 ~nH ogeHKH pesynbTaToB

CTaTHCTHQeCKaff

3HaQHMOCTb ••••••.••••

8.1 AHanHTHQeCKH8 CITe~HWHKa~HH, yCTaHoBneHHH8 AQ rrpo8KTa

8.1.1 XapaKTep cTpaTHWHKa~HH(HH), eC~H HMeeTCH

8.1.2 06~eM BH60PKH A~H KaK~ofi cTpaTHWHKa~HH (qHC~D eAHHH~

saeeE/H8T sac8Ba)
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8.1.3 MCITNTaHHe(H) H/H~H aHanH3 (aHaAH3N) ~AH Ka~~oH cTpaTHWH­
KaIJ;I1H:

8.1. 4 TpaHc·WDpMaI1HH (HH) ~nH Ka~~oH cTpaTHWHKaI1HH H Ka~~oro

HCIIbITHHI1R:

8.1.5 Pe3Y~bTaTbI ARH Ka*~oH cTpaTHWHKa~HH, HCITMTaHHH H~H

TpaHCWOpMaI1HH:

8.1.5.2 KonH"ecTneHHNe:

8,.2 AHaJ,IHTHl:I8CRUe c rren;m;lH-IRan;HH, BbI6paHH:bI8 nOCJIe npoeKTa

8.2.2 Oo"eM BNOOpKH ~nH Ka~~DrD ~eneHHH ("HCAD e~HHHI1 3aceB/HeT
3aceBa) :

8.2.5.1 Ka'IeCTEeHHNe:
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9.1 ITpHsHaK BosAeficTBHH:

9.2 MaKcHMa~bHoe paccToHHHe:

9.3 CTaTHCTH~eCKaH 3Ha~HMOCTb (pasMep pafioHa H BepoHTHOCTb)

10. 3aMe~aHHH

11. CC~~RH Ha OITy6~HKoEaHHNe pe3Y~bTaTN (B ROTOpMX MO~HO HaRTH 60nee
AeTaHbHyro HHwopMa~Hro):
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PROGRAMA DE MODIFICACION ARTIFICIAL DEL TIEMPO

CUESTIONARIO

para recapilar datas destinadas al

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

MIEMBRO DE LA OMM

Informe de las actividades realizadas en el ana 1983 ••.•.• ., ••• ., •• ., •••• ., • .,

1. TIPO (FINALIDAD) DE LA ACTIVIDAD 0 DEL -PROYECTO DE MODIFICACION ARTIFICIAL
DEL TIEMPO:

a. Intensificaci6n de la precipitaci6n

Esta actividad es la respuesta a uno situaci6n
de urgencia (par ejemplo sequIas) ••••••••••••••••••••••• c====J
Esta actividad tiene por objeto lagrar un aumenta
del abastecimienta narmal de agua ••••••••••••••••••••••• c====J

Supresi6n del granizo 0 •••••• 0 ••• '.

Redistribuci6n de la precipitaci6nb.

c.

d. Dispersi6n de la niebla • •••••• ., q •

e. Otros (especifrquese) ".. ., -•...... 0".,." •• 00 ••••• 0 •• .,.0 0., • .,

operativa ••• 0 •••••• .,. ~

Se trata prin­
cipalmente de
una actividad

(
(
(
(
(
(
(
(
(

de investigaci6n

de desarrallo

c====J

c====J

SUPERFICIE APROXIMADA DE LA ZONA DEL BLANCO:

Y DE LA ZONA DE CONTROL (si se utiliza):

" ••• ., • .,tl.,,, ••• uu.,,Q •••••• O
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4. NOMBRE Y/O REFERENCIA DEL PROYECTO:

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

OODCOOW •••••••• O ••••• ""."O" ••••••••• " ••• " •••••••••••••••••• "0 ••••••••••••

6. oj ANO DEL COMIENZO DEL PROYECTO:

b) LSE HA PREVISTO QUE CONTINUE EL PROYECTO DURANTE EL ANO PROXIMO?

SI o NO o NO SE SABE D
7. NATURALEZA DE LA ORGANIZACION QUE PATROCINA EL PROYECTO (cal6quese una x

en 10 casillo que corresponda

ACTIVIDAD DE LA ORGANIZACION GUBERNAMENTAl PRIVADA
.

Agricultura
-

Energia

Silvicultura

Hidralog!a

Fundaci6n de investigaci6n

Transporte

Servicio meteorologico

Otras actividades (especi f !quense)

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. (v~anse instruccionesJ .

aD Procedimiento de siembra:

Desde tierra D
Desde aeronaves ·0
Mediante cohetes 0

lCuantos generadores?

"lCuantas aeronaves?

Proyectiles de artiller!a

o
o
o

Otros (especifIquense) ••••••••••••••••••••••••••••••••••••••••••••
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b. Tipo de generador:

Quemador de acetone

Explosivo

Dispersion de sustancias
solidas

CJ
o

Fulguracion pirotecnica c====J

Neutrolizodor liquido c====J

Otros .•..•.•.••....••...••....

c. Lugar de lonzomiento del material de siembra:

En tierra o Base de las nubes 0 Cima de las nubes 0
Interior de 0
las nubes

Si el lanzamiento se hace en el interior de una
nube, la que temperatura 0 eua1 otro criteria?

Material de
siembra

AgI

Hielo seeo

NaCI

Cantidad de material
consumido

(dar unidades)

Consumo total durante
este ano (kg)

••••••••• 0 ••••••••••••••••••

9. CARACTERISTICAS DE LAS NUBES TRATADAS:

a. Convectivas 0 Orograficas 0 Perturbaciones a 0(cumulas) escala sin6ptica

Capo de nubes

0
Bandas dispuestas 0(estratiforme) a mesoescala

b. Temperatura predominante de 10 base de las nubes (OC):

c. Criterios utilizados para seleccionar 105 dias 0 las nubes para el
tratamiento:

• ••••••••••••••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••

• ••••••••••••••••••••••• ~ 0 •••••••••••••••••••••••••••••••••••••••••••••

• •••••••••••••••••••••••• ~ 0 ••••••••••••••••••••••••••••••••••••••••••••
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10. o. MESES DEL ANO A QUE SE REFIERE EL PRESENTE CUESTIONARIO, DURANTE LOS
CUALES SE HAN LLEVADO A CABO OPERACIONES DE SIEMBRA U OTRAS ACTIVIDA­
DES DE MODIFICACION ARTIFICIAL DEL TIEMPO •.............•............

b. lEN CUANTOS DIAS SE REALIZO ESTA ACTIVIDAD?

11.

12.

13.

o. lSE HABIA PREPARADO UN DOCUMENTO DE SI D NO DPLANIFICACION?

b. DE SER ASI, . lPUEDE PONERSE A DISPOSICION DE SI 0 NO 0LA CX'1M?

o. lSE HA REALIZADO UN ANALISIS DE LOS COSTOS SI D NO 0Y BENEFICIOS PREVISTOS (0 REALES)?

b. DE SER ASI, . lPUEDE PONERSE A DISPOSICION DE SI D NO DLA CX'1M?

ODISPOSICIONES PARA LA EVALUACIDN? SI 0 NO D
o. Experimento de selecci6n aleatoric SI 0 NO 0
b. Comparacion con los registros historicos SI D NO D
c. Otros .. ...................... " •••••••••••••••••••••••• <> ••••••••••••••••

d. ~Se dispone de un documento sabre 10 evalua- SI 0 NO 0cion 0 se he previsto elaborarlo?

e. De ser asi, lPuede ponerse a disposici6n de S1 0 NO 010 <X'V'I?

14. ORGAN1ZAC1DN ENCARGADA DEL PROYECTO:

0) Nombre del principal miembro del personal tecnica: ............................
.. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. " ..

b) Organizaci6n:

c) Senas postales:

••• "0 •• " " •••••

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

.. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. • • .. • • •.• • • • • • • • • • • • • • <0 .<0 <0 •

<0 <0 •.<0 " <0 • <0 .•••••••.• <0 ••.•••.• <0 <0 • <0 <0 ••••••••.•

15. COMENTARIOS FACULTAT1VOS:

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

......................... " ..... 0." ••• " ••••••••••••••• " ••••••••••••••••.••••••••

• • • • • • • • • .• • • • • • • • • .• • • • .• • • • " • 0 .

•••••••••••••• " ••••••••••••••• D · •••• ·•••• D ••••• •••
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16. ORGANISMO QUE PRESENTA LA INFORMACION:

a) Nombre del organismo que presenta 10 informacion:

b) Titulo oficial de la dependencia responsable:

c) Senas postales:

Firmado:

Fecha:

Rogamos se rellene e1 presente cuestionario y 58 devuelva 10 antes posible, Y, en
todo coso antes del 30 de egosta de 1984 a las senes siguientes :

Senor Secretario General
Organizaci6n Meteoro16gica Mundiel
Case postal N° 5
CH-1211 GENEVE 20

Suiza
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NOTAS ACLARATORIAS PARA RELLENAR EL INFORME SOBRE

ACTIVIDADES DE MODIFICACION ARTIFICIAL DEL TIEMPO

Actividades de modificaci6n artificial del tiempo gue deber6n consignarse en el in
ventario

La siembra a dispersi6n! en las nubes 0 en 10 niebIa, de cualquier sus tan­
cia inyectada con objeto de citeror 10 distribuci6n de las dimensiones de las gatos,
que produzcan cristales de hielo 0 10 coagulaci6n de gatos minuscules, que altere e1
proceso de formaci on de granizo 0 de des cargos €lectricas, 0 que' influya de un modo u
otro en e1 desarrollo natural del cicIo de formaci6n de nubes 0 en e1 media que las
rodeo!

Cualquier otro actividad, realizada con intenci6n de producir por medios or­
tificiales combios en 10 composici6n, el comportomiento 0 10 dinomica de 10 atm6sfera.

Par ejempla:

a)

b)

c)

d)

e)

f)

g)

10 utilizoci6n de fuegos 0 de facas de color can miros 0 influir en 10 cir­
culocian convectivo 0 0 provocor 10 evoporocian de 10 nieblo;

10 madificoci6n del intercambio ~e 10 radioci6n salor de 10 tierra 0 de las
nubes, mediante 10 emisi6n de gases, polvos, l1quidos a aerosales en 10 at­
mosfera;

10 modificaci6n de las caracteristicos de las superficies terrestres 0 11­
quidos. espolvoreandolos 0 trot6ndolas con sustancios pulverizadas, 0 con lr­
quidos nebulizados, materias colorantes U otros moteriales;

10 emisi6n en 10 atmosfera de porticulos cargodos electricamente 0 de parti­
culas radiativas, 0 bien de ianes;

10 aplicaci6n a 10 otm6sfera de andas de choque, Fuentes de energia s6nico
u otras fuentes explosivas 0 acusticas;

10 utilizaci6n de aviones y helic6pteros para 10 dispersi6n de 10 niebla me­
diante 10 corriente de aire provocado por las palos 0 helices de los mismos,
asi como 10 utilizaci6n de reoctores y de otros generadores ortificiales de
viento;

10 utilizaci6n de lasers u otras Fuentes de rodioci6n electromognetica.

Actividades de modificacion artificial del tiempo que no debercn consignarse en el
inventorio

Actividodes de indole puramente local, tales como 10 utilizaci6n de porarra­
yos 0 dispositivos de descargos est6ticas a bordo de los aviones, buques 0 edificias;
o 10 utilizaci6n de pequenas facas color!feros, de ventiladares, de generadores de hu­
rna; 0 el empleo de aeronoves can miros a aprovechar 10 corriente de aire provocada par
las palos de los rotores a las helices, 0 de riesgos para evitar 10 formaci on de hielo
en zonas 0 terrenos en los que los cultivos son susceptibles de sufrir danos par causa
de las heladas.

Se solicita el envlo de un ejemplar rel1enado de este formulario para coda
actividad de modificoci6n 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 TIEMPO

PREGUNTA 1

PREGUNTA 2

PREGUNTA 3

PREGLNTA 4

PREGUNTA 5

PREGt1'ITA 6

PREGlJllTA 7

PREGUNTA 8

EscrIbase una (X) en la casilla que corresponda a la finalidad de la
octividad. Se entiende par proyecto una serie relacionada de activi­
dades de modificaci6n artificial del tiempo que tienen un objetivo
cornun.

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

investigaci6n - investigaci6n de cuestiones cientificasi
desarrollo - trobajos sobre el terreno para optimizar los procedi­
mientosi
operativa - trabajos sabre el terreno con 10 intencion directa de
obtener beneficios econ6rnicas.

La zona del blanco es aquella en la que se trata de abtener un efecto.
La zona (0 zonas) de control es aquel1a que se escoge para que no sea
afectoda por el material de siembra y se utilizapara evaluar los re­
sultados dentro de la zona del blanco.

Consfgnese el nornbre y/o referencia de los proyectos que ejecuta el
realizador. Si el proyecto fue comunicado yo en 61 inventario ante­
rior, rogamos cite 61 numero de inventario de 10 OMM que aparece en 10
Columna 1.

IndIquese el Iugar donde se ejecuto el proyecto de modificaci6n artifi­
cial del tiempo mediante coordenadas geogr6ficas y el nombre de la re­
gion.

a) ConsIgnese el ano en que tuvieron lugar las primeras actividades
en el marco del presente proyecto.

b) IndIquese si est6 previsto que el proyecto continue, senalando con
una (X) la casilIa adecuada.

Indiquense los principales intereses de 10 orgonizaci6n que finoncia el
proyecto, senalando con una (X) la casilla apropiada (utilIcense varias
senoles si es necesorio).

Se entiende par operata para 10 modificoci6n artificial del tiernpo
cuolquier oparata utilizado con 10 intenci6n de praducir combias arti­
ficiales en 10 composici6n, compartomiento 0 dinamica de 10 atm6sfera.
Por ejemplo, generadores de humo de AgI,dispositivos de propano, ful­
gurociones, cohetes, proyectiles de ortillerla, reactores, etc.

a) Procedimiento de siembra, indfquese, senalando can una (X) 10 casi­
llo adecuada, el caracter del sistema de emisi6n, can base en tie­
rra, oerotransportado r etc.
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h): Indlques.e e1 modo en que g-e prepare e1 material de si~:lmbra para
su dispersi6n' (par ejemplo, quemando una solucion de yoduro de
plata en ace-t.onaL La: dispersion de susfancies solidas- se ref ie­
re al lanz'amienta d'e gr6nulos (por ejemplo hielo seco), polvo
(por ejempla, NaGl), etc.

c) lndlque-se e1 lugor- en e1 que se dispersa e1 material dOe siembra
se5alando con una (X) la casilla adecuada.

d} Indiquese que material de siembra se utiliza y su indice de
dispersion (masa: por unidad: de' tiempor masa por ntibe, e'tc.):. In­
diquese la contidod total de material empleado durante el periado
de esfe informe, en kilos.

PREGUNTA 9

PREGUNTA 10

PREGUNTA 11

PREGUNTA 12

PREGUNTA 13

PREGUNTA 14

PREGUNTA 15

PREGUNTA 16

or) Indiquese, sef'ialondo con ana (X) la casilla ad'ecuado, las carac­
terIsticos generales de las nubes que se seleccionan para e1 trQ­
torniento.

b) Indiquese Ia gama predominante 0 general de los temperaturas de
10 bose de las nubes.

c) ;,Cu61es son las caroeterIsticas dIstintives de. las nubes en los
dras en que se han sametida a tratamiento y de las nubes no tro­
tades?

lOurante que meses sa desarroll& el proyecto sobre el terreno y en cudn-­
tos dias se realizaron las operaciones? Seria util cualquier otra
informaci6n relativo a la duraci6n de la actividad;

.Un documento de planificaci6n podria contener informaci6n relative a
los objetivos y espectotivas y a los medios de alconzorlos.

Esta pregunta se refiere a las ventajas econ6micas previstas 0 alcan­
-zodas.

Esta pregunto se refiere' a 10 evaluoci6n de- 10- eficocia del proyecto.
Se acoger6 con satisfacci6n mayor informaci6n sobre los medios utili­
zados para juzgar los meritos del proyecto, y ello puede describirse
bajo el punto 15 0 en una p6gina aparte.

Rogomos proporcionen el nombre y direcci6n del organisma al que ha de
dirigirse todo petici6n de mayor informaci6n.

Esta pregunto tiene por finolidod permi tir que la persona que presento
el informe incluyo todo informoci6n no trotodo por las preguntos 1013
pero que es-time importante 0 de intereSt como pueden ser las referen­
cias a in formes publicados en los que se describen los resultados de
la operoci6n 0 experimento de modificaci6n artificial del tiempo. To­
do informoci6n no consignado anteriormente, planes concretes para un
nuevo proyecto, in-formaci6n que se solicita, etc. puede exponerse en_
la pregunto 15.

Rogamos proporcione el nombre y direcci6n del organisme que transmite
esta informaci6n a 10 OMM,
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INFORME SOBRE PROYECTOS TERMINADOS DE MODIFICACION ARTIFICIAL DEL CLIMA

(Col6quese una X en 10 casillo 0 casillos que corresponde)

Miembro de 10 OMM: ......••..........•.. 0 ••••••••••••••••••••••••••••••••••••••••••••

1. Descripci6n del proyecto

1.1 Identificaci6n del proyecto (nombrejlugarjorgonizaci6n): ••••••••••••••••.

· .
· .

•••• 0 •••••••••••••••••••••••••••••••••••••••••

1.2 Finalidad(es) del proyecto:

Aumento de las precipitaciones - lluvia

Supresi6n del granizo I~----~r----,
Supresi6n de los rel6mpogos

Otros (sIrvase especificar)

nieve

• •••••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

1.3 Principales tipos

Orogr6fica 0
de nubes de que se trata:

Cumulus 0 Estrati forme o Frontal 0

2. Duraci6n del proyecto

2.1 Duraci6n del proyecto en anos • •••••••••••••••••••••••••••• 0 •••••••• • •••••

202 Periodo en que se han llevado a cabo las operaciones durante cada ano:

del •••• 0 ••••••••••••••••••••• 01 ..••••....•............•.. inclusive.

3. Operaciones de siembra

3.1 Reactivo qulmico de siembra: AgI I CO
2

I NaCI 1 _

Otras (sirvase especificar) .. 00 ••••••••• 0 ••••••••••• 00 •• 0 •• 0 •••••••••• 0 ••
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3.2 Generadar( es): Terr€" tre Aerotransportado

Si es terres·trel slrvase :dar e1 nom-era de generadores

3.3 Procedimiento de siembra medianteaeronaves:

................... -...

Altitud de I-a siembra _••• _•••••••••• _••• _••• _ m

Longi tud de 10 trayectoria de si:embra 0 0 m 0 km

Indice de siembra •••••.•••••••••••••••.••••••••••••••••••••••••••. Kg h-l

4. CancepciiSn del prayecta

4.1 C-oncepci6n basic:a: 5010 ·en 10 ;z-ona del blanco En 10 zona del

blanco Y zQna -de control

control

En Ie zona del bIan-co ylo zona de

4.• 2 Distancia ent-re lacs zan'o.s·: ••• -•• 0" _ _ a_ km

4.3 De"terminaci6n de Xa zona: Fila Variable

Si BS variable, sfrva-se ·dar 10 base para 10 definicion .

. - ' -.- ~ .
4.4 Subdivisiones dela zona, en -casode que hubiera (sirvase dar e1 n6mero y

,10 natura1eza) 0·.·••••••••• ·••••• , ·•••••••••••• · .

.......... .. .... .. .. .. .' '.

5. Ubicucion del proyecto

5.1 T€rrena donde se llevo a cabo "el proyeeto: Montanoso 0 Accidentoda 0
Llano 0

Numero de pluvi6metros: •••••••••••••••••••••••••••••••••••••••••••••

5.2

5,3

5.4

Tamano de 10 zona del blanco:

romano de 10 zona de control:

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

..................•....................
km 2

km2

5.4.1

5.4.2

Todos los tipos de pluvi6metros:

Registro de los pluviometros:

en 10 zona del blanco

en la zona de control

en 10 zona del blanco

en 10 zona de control

·-. ' .
· - -.

• •.••• a .... '.....

· '.
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5.5 Dtra serie de verificacianes (par ejemplo reflectividad del radar, medida

de las nubes mediante una aeronave, paquetes de granizo J etc.): .

· .

6. Unidad experimental

6.1 Duraci6n de 10 unidad en horas adios: .........................................................
6.2 Condiciones que determinen si una vnided puede ser sembrada 0 no:

............................................................................................................................
.. .. .. • .. • .. .. • .. .. g .

6.3 NGmero total de unidades sembrodos y no sembrados (en el coso de que el

diseno sea de una zona del blanco y/o de control indistintamente esto S6

aplice a cada zona): .

.. .. .. .. .. .. .. .. • • .. • .. .. .. .. • • • • • • • .. .. .. .. .. .. • • • • • • • I •••••••••••••- ••••••• -•••••••••••••••••

6.4, Selecci6n aleatoria de las unidades experimentales:

No limitada Limitada

Si es limitada J sirvase dar el caracter de la limitaci6n .................
• ••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••••••••• I ••••••••••••

6.5 Perlodo de siembra normalizado: ••••••••••••••••••••••••••• horas ••••••••

7. Resultados de los proyectos generales (no estratificaci6n a partici6n)

7.1 Nombre de la(s) prueba(s) estadistica(s) ylo on61isis:

• •••••••••••••••••••••••••••••••••••• I •••••••••• I •••••••••••••••••••••••••

7.2 Transformaci6n(es) para coda prueba: ••••.•••••••••.•••••••••••••.••••••••

7.3 Resultados de cada prueba ylo an61isis:

7.3.1 Cualitativo

No hay diferencia I I
Menos precipi taci6n 1 '

Otros resultados cualitativos:

M6s precipitaci6n

Menos masa de granizo

••••••••••••••••• I .
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7.3.2 Cuantitativo:

Relaci6n de 10 semilla/no semilla: • e_ e_ •••••••• 0- ••• 0-

Significado estadistico: ............ .. o '" ..

8. Base para 10 evaluaci6n de los resultados

8.1 Especificaciones analiticas fijadas antes de que se hayo llevado a cabo el

proyecto

8.1.1

8.1.2

Car6cter de 10 estratificaci6n(es), en coso de que hubiere

Tamano de- muestra para cada estratificaci6n (numero de unidades de

semillas/o no semillas):

8.1.3 Prueba(s) y/o an61isis para coda estratificaci6n:

8.1.4 Transformaci6n(es) para coda estratificaci6n y coda prueba:

8.1. 5 Resultados para coda estratificaci6n, prueba y transformaci6n:

8.1.5.1 Cualitativo:

8.1.5.2 Cuantitativo:
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8.2 Especificaciones analfticas seleccionadas despues de revisarse e1 proyecto~

8.2.1

8.2.2

Car6cter de la partici6n(es):

Tamana de muestra para cada partici6n (n6mera de unidades de

semilla/na semilla):

8.2.3 Prueba(s) y/a an61isis para cada partici6n:

8.2.4 Transfarmaci6n(es) para cada partici6n y cada prueba:

8.2.5 Resultados para cada partici6n, prueba y transformaci6n:

8.2.5.1

8.2.5.2

Cuali tativo:

Cuantitativo:
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9. Efed:os gue tiene fue'ra de la zona (por ejemplo fuera de la zona del- blanco)

9.1 Indicio del eJecto:

9.2 Distan-cia m6xima observada:

9.3 Significado estadIstico (tamano de la zonD y probabilidad):

10. CDmentarios

11. Principalesreferencias para gue se publiguen los resultados (luger en el que se

puedenencontrar los detalles antes mencionados):




