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NOTE

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

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

As part of the WMO activities in weather modification, as approved by
the World Meteorological Congress, the Secretary-General maintains a Register
of experiments and operations in weather modification carried out within
Member countries since 1975.

The present publication is the fifteenth of its kind and is based on
information received from Member countries on experiments and operations
sponsored by governmental agencies and private concerns that took place during
1990. For various reasons, the Register does not contain information on all
weather modification projects.

To assist the reader in understanding the content of each of the
12 columns used in the tabular presentation, detailed explanations are given
in Section II. The guestionnaire which was sent to all Members in August 1990
is reproduced, in Annex A to the report, in the four official languages of
WMO, to ensure that the tabular information will be readily understood by all
readers. Information from these questionnaires is given in Section IV.
Section V provides brief information on completed weather modification
projects. The form to be used in reporting completed programmes or for which
a physical and/or statistical evaluation has been carried out is reproduced as
Annex B.

The list of Members for which information is included in the Register
is given in Section III. The Members which replied that no weather
modification activities had taken place in their country during 1990 are
listed in Section VI.

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




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

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

Column 1: WMO Register No.

This consists of country indicator letters (according to the ISO
Standard 3166-1974) and a serial number for each project.

Column 2: Objective of project, type of organization carrying it out

(1) and (2)
Dev. = Development PE = Precipitation Enhancement
Ext. = Extend wet period (E) = Emergency :
Fog = Fog dissipation (R) = Routine
Hail = Hail suppression PR = Precipitation Redistribution
Inc. = Increase during Res. = Research
wet period
Op. = Operational

Column 3: Approximate size of project area (3)

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

Column 4: Name of project (4)

Reference numbers are also quoted when supplied.

Column 5: Location of project area (5)

In some cases where co-ordinates of several points delineating the
area were given, these have been replaced by a single point at
approximately the centre of the area. Towns and islands may be
denoted by name; A/P = Airport.

Column 6: Year project commenced and continuity (6)
Date — year project started
Every year — indicates project has operated every year
Interrupted -- indicates project has not operated every year
No —— indicates project will not be continued
Yes -- indicates project will be continued

(?7) -- indicates project status is unknown



Column 7: Nature of organization sponsoring proiject (7)
Indicated by abbreviations as follows: -
Agr. = Agricultural Muni. = Municipal
Def. = Defense (P) = Private
Enr. = Energy Rec. = Recreation
For. = Forestry Res. = Research
{e)) = Government Trans. = Transportation
Hyd. = Hydrological Wea. Ser. = Meteorological
Column 8: Apparatus, seeding location (8)
Abbreviations are as follows:
Air = Airborne G/B = Ground-Based
A/C = Aircraft Temp. = Temperature
Column 9: Agents, dispersal rates (8)
Self-explanatory.
Column 10: Characteristics of clouds treated, seeding criteria (9)
LWC = Liquid water content Temp. = Temperature
Obs. = Observations
Column ll: Active period during reporting year (10)
Months of activity are inclusive.
Jan = January July = July
Feb = February Aug =  August
Mar = March Sept =  September
Apr = April Oct =  October
May = May Nov = November
June = June Dec =  December
Column 12: Documentation (12) and (13)

"EIS" indicates that an environmental impact study has been made:
"C/B" indicates that a costs and benefits analysis has been made.
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1990

(1) {2) 3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
AUSTRA
AU-1 |Res. 487km? Melbourne and [37°43'S 1988 | Water A/C acetone AgI AgI seeding in strati- |May-Oct Evalu-
PE target.{ Metropolitan 146°15'E Every | Supply |burner and dry ice 419g/hr form cloud at -15°c and [1990 ation
Water 7100 Board of Works|(100km east Year Govern- |{dispersal. 1In all Total consumption | also in cumulous or at 18 days report
Supply | km? Wintertime of Melbourne) |Yes ment types of cloud at 3.6kg coldest temp if cloud planned.
increase| for Cloud Seeding -15°for Agl and at warmer. Dry ice seeded No formal
in wet |control| Project -7°c for dry ice at -7°c in orographic EIS
periods and cumulus clouds. C/B - Yes
Stratiform/orographic
LWC>0. 1gm™3Cumulus
LWC>0.5gm™3
AU-2 |Op. 5,780 Hydro-electric|{Central 1988 | Snr. A/C acetone Agl Both orographic and Apr-Dec. |EIS-No
PE km? Commission Plateau, Every | Govern- jburner in 480ghr/hr layer clouds seeded 1990 C/B-Yes
Water target | Precip. Tasmania Year | ment cloud at -10°c Total Consumption | Base<10°c 265 days |Evalu-
augment - 20i000 Enhanc. Yes 30kg Tops warmer than -20°c ation
ation km Project Tops must be colder than report
Inc. control -6°c. LWC >0.1gm™3 available
based on
historical
records
AUSTRIA
AUS-1|op. 1,800 STYRIA- Gleisdorf-Weiz} 1986 Private|5 A/C with AgI acetone|171/hour of AgI. Convective clouds with [May-Sep. }Evalu-
Hail km? Hail Test (46°30"'- Yes Agri- |generators and pyro- |32901 or 210kg base <10°c and tops 44 days |ation
Programme 47°15'N, cutture|technic flares for for year colder than -20°c. report
15°930'~16°00'E seeding in cloud base Subjective aided by planned
radar based on
historical
data,crop
damage &
hail pads
EIS - No
C/B - No
AUS-2|0p. 500km? Lower Austria-|Krems- 1981 Privatef2 A/C with acetone 101/hour of AglI. Convective clouds with |[May-Aug. |Evalu-
Hai Hail Test Langenlois Yes Agri- |generators and pyro- |8251 or 53kg for | base ¢10°c and tops 24 days ation
Programme (48°15'- culture|technic flares for year colder than -20°c. report
48°30'N seeding in cloud base Subjective aided by planned
15°20' -~ radar based on
15°50'E) historicat
data,crop
damage &
hail pads
EIS - No
C/B - No




) (2) {3) (4) (5) (6) (7) (8) (9) (10) (i) (12)
BULGARIA
BG-1 | Op. 135800 Bulgarian 42°-42°30'N 1969 | Govern- |Rockets with pyro- PbI, with Convective clouds with [May-Aug. [Evalu-
Res. km Hail Sup- 23°30'-24°00E |Yes ment technic flares into 500g/rocket bases »10°c and tops 1990 ation
Hail pression Agri- clouds with temps 2650kg total colder than <¢-20c 25 days planned
Project culture |between -5 to -10°¢ consumption Decision to seed based or com-
and on radar pleted?
Weather based on
Service historical
records &
hail
damage
EIS - No
C/B - No
CHINA
CN-1 | Op. ]55000 Regional Xinjiang 1978 | Govern- |30 ground generators |AgI with 30-500g |A11 types of clouds with]Jan, Evalu-
PE km Weather Province ment 2 A/C and artillery per operation bases <10° and tops Apr-Dec. |ation
(E) Modification | covering 90 Agri- shells, all with 200kg total warmer than -20°c. 30 days document
Water Project counties culture Jacetone burners. consumption For hail suppression available
supply Xinjiang Energy |Seeding in cloud radar reflectivity based on
augment - and containing supercooled 40dBZ historical
ation Weather |droplets records &
Hail Service crop
damage
EIS - No
C/B - Yes
CN-2 | Op. 30,000 Precip. Enh- Precip. Enh. 1987 | Govern-]2 A/C Rockets and AgI 0.2g/km Convective clouds with | Artillery| Evalu-
PE kmé ancement and in various lo-|Yes ment artillery with acetone|Dry Ice 0.4kg/km | bases <10° and tops from Apr-| ation
(E) 25,000 | Hail Suppres-| cations with Agri- |burners, explosives AgI total con- warmer than -20°c Sep. (62 | based on
(R) kmi sion Project | hail suppres- culture|and solid dispersal sumption 5.4kg AgI seeding at -10°c days) and| crop
Water control | in Shandang sion in NW and Released both onground|Dry Ice total con-| Bry Ice at -5 to -10°c | A/C Mar- | damage &
augment - Province E of Province and incloud sumption 2775 kg June historical
ation (13 days)| records
Hail prepared
EIS - No
C/B - Yes
CN-3] Op. 1,000 - Inner Mongotia] 1980 Govern-|3 A/C with acetone Dry Ice. 30kg/op- | Stratiform cloud with Apr-Sep. | Evalua-
PE 000kmi Yes ment burners and solid erational area. base <10¢c with tops §0 days | tion - No
Agri- |dispersal. Seeding Total consumption | warmer than -20°c. EIS - No
culture|in cloud 900kg Seeding at -4 to -12° c/B - No
and
Drought
Resis-
tance




o (2) (3) (4) (5) (6) (7) (8) (9) (10) 41} (12)
CN-4 | Op. 1,333 Hail suppres- [Tianjin 1974 |Govern- Rockets and Artillery |Agl Convective clouds with |Apr-Oct. |Evaiu-
Hai km? ston in Tian- Yes ment hells seeding in 23kg in total con-|bases >10°c and tops 1890 ation
Jin Agri- E1oud sumption colder than -20°c. Radar |39 days based on
culture echo 330 db and height historical
= 9km. Seeding at temps records &
<0°c crop
damage
EIS - No
c/8?
CN-5 | Op. 2,000 Research of Heng County 1989 |Govern- |1 A/C and 90 cannons |[Agl Convective and strati- |Feb-Aug. |Evalu-
PE km? Artificial in Gnangxi Yes ment Wwith acetone burner 10kg and 300-400kg{form clouds with bases |25 days |ation
(R)Water|control | Precipitation Agri- nd explosives. of Dry Ice in »10°c and tops warmer based on
augment-{2,000 in Gnangxi culture Eeeding in cloud at total consumption |than -20°c. Temp in historical
ation km?2 Res. t temp <0° cloud is <0°c where record,
PP on Found- seeding and cloud >2000 crop
redistr- ation & m thick damage &
ibution Weather hail pads
Hail Service EIS - Yes
C/B - Yes
CN-6 | Res.,Op. 345780 Ningxia 1974 |Govern- |1 A/C and artillery Agl total consump-|Convective and strati- [May-Sep. [Evalu-
PE km Province Yes ment shells with acetone tion 30kg. form clouds with bases |100 days |ation
(E) Agri- fburner and explosives.|Dry Ice total <10°c and tops warmer based on
Inc. culture |Seeding at cloud base |consumption 400kg |than -20°c. Seeding in crop
Res. or in clpud at temps areas <0° damage
Found- {<0°c and hail
ation damage
EIS - Yes
C/B - No
CN-7 | Dev. 140,000 Liaoning 1989 |Govern-{1 A/C and 100 ground |AgI total consump- Evalu-
PE km? Province ment generators with ex- tion 40kg ation
Inc. 80,000 plosives and solid Dry Ice total based on
Hail kmi dispersal. Seeding in |consumption 4000kg historical
control cloud records
EIS - No
C/B - Yes
CN-8 | Res.Dp. |200,000 | Sctence and 9 prefectures| 1985 |Govern-|1 A/C and artillery PbI2 0.5 to Convective & stratiform | PE~Apr- | Evalu-
PE km? Modernization [& 59 counties| Yes ment shells with seeding tkg/km total con- |clouds seeded. Bases June ation
(E) 150,000 | Developing of Weather|in cloud at -10°c. sumption 40kgs warmer than 10°c for 51 days based on
Hail km? Design of Heclongjiang Service|PE activity uses A/C. |Agl total con- artillery and <10°c use | Hai1-May-| randomized
control | Heclongliang |Province Hail suppression uses |sumption 188kgs of A/C. Cloud tops are | Sep. experiment
Province, artillery colder than -20°c. 138 days | historical
Weather Decisions to seed based compari-
Modification on weather expert sons and
systems and satellite crop
images. damage.
EIS - Yes

C/B - No




(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1

(12)

(n (2)
CN-9 |Op.
PE
Inc.
Hai1l
CUBA
Cu-1 | Dev.
Inc.
FRANCE
FR-1 | Hail
Supp
Res.
Exp.
ERMAN
GE-1 | Op.
Hail
GE-2 | Res.
Op.
Hai

10,000
kmé
155000
km
control

67000
km?
target
470000
km?
Control

2,500
2

2,400
km?

Cuban Weather
Modification
Project

Prevention

de 1a Gréle
Ass. Nat.
d'Etude et de
Lutte contre
les Fléaux
Atmosphériques

Hail Suppres-
sion Stuttgart
Area

Hagelabwehr
Versuch der
Landkreise
Rosenheim
und Miesbach

Hubei Province

21°N, 78°W

13 dépts. du
Sud-Quest

+ Cher et
Loire {Roanne)

49°N, 10°E

Mountains/
hil1ly ground
500-1900 ASL
on N.side of
Alps between
11°40' to 12°
30'E

1958

1978
Yes

1952
Every
Year
Yes

1980
Yes

1975
Yes

Govern-
ment
Agri-
culture

Govern-
ment

Weather
Service

Govern-
ment
and
Private
Agri-
culture

County
Govern-
ment

85 ground generators
using explosives

2 A/C with pyrotechnic
flares seeding in
cloud

Acetone burner
ground

2 A/C with acetone
burner seeding cloud
base

2 A/C and 6 ground
generators with
acetone burners
seeding cloud base

Agl

44 .8g/operation
Total consumption
12.85kg

Agl

8 g/h/gener
Total comsump.
746 kg/year

Agl, 70g/1
1561
total consumption

0.8kg/hr

41.2kg

total consumption
of Agl

Convective clouds with
bases »10°c and tops
warmer than -20°c

Convective clouds with
bases »>10°c and tops
warmer than -20°c.
Seeding between -1°c¢ and
-10°c at 6-8km altitude

Convectives clouds
base ¢10°C Top <-20°C
according to hail risk
evaluated by French
Met. Service

Convective clouds with
tops colder than -20°c.
Radar intensity and
height determining
factor

Convective clouds with
base »10°c and tops
colder than -20c.
Decision to seed based
on radar and synoptic
information

Mar-Oct.

June-Sep.

April-Oct
9-43 days

May-Sep.

May-Sep.
24 days

No evalu-
ation
EIS?

cB ?

Evalu-
ation
based on
randomi zed
experiment
EIS -~ Yes
C/B - Yes

Evaluatio
Report
planned
Study
prepared

Evalu-
ation
based on
historical
records,
crop dam-
age and
hail pads
EIS - Yes
c/8 -2

Evalu-
ation
based on
historical
records &
crop
damage
EIS - No
C/B -~ No




) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
ERMAN INUED
GE-3 | Op. 200km? Hail Suppres- | Bavaria 1983 Govern-|1 A/C with acetone 41/hr Convective clouds with | May-Sep. | Evalu-
(E) 400km? sion Yes ment burner and pyrotechnic|1201 total bases »10°c ation
Hail control MdhldorF~ Agri- flare seeding cloud consumption of Agl based on
Altotting culture| base hail pads
EIS - No
C/B - No
GREECE
GR-1 | Op. 5,000 Hellenic Northern 1984 | Govern-|5 A/C with pyrotechnic|Agl 70g/km Convective clouds with | Apr-Sep. | Evalu-
Hai km? National Hail | Greece Yes ment flares seeding 125.62kg total bases ¢10°c and tops 169 days | ation
Suppression Agri- throughout cloud consumption colder than -20°c. based on
Programme culture Seeding between -5°c to historical
-10°c. Radar 35db above records,
-50¢ level crop dam-
age and
hatl pads
EIC - No
C/B - Yes
INDIA
IN-1 | Op. 2,000 Gujarat State ] 21°N-24°N 1990 ] Govern~|1 A/C with solid NaCl with Convective and strati- | August Evalu-
PE km? Cloud Seeding | 70°E-74°E ment dispersal in cloud 500-1000kg per day|form clouds with bases 16 days | ation
(E) Operations Agri- Jabout 150m above base |13,000kg total »10°c with tops warmer based on
Inc. culture consumption than 0°c. Cloud depth historical
>1km LWC >0.5gm™3 record
EIS - No
C/B - No
IRAN, ISLAMIC REPUBLIC OF
IR-1 | Res. 250km? Yazd Cloud Shir Kuh 1989 | Govern-|30 ground generators |Agl No eval-
PE 200km? Seeding Mountains Yes ment with acetone burners uation
(E) control | Project South of Yazd Hydro- (releasing seeding EIS - No
City logy & |materials from ground C/B - No
Weather
Service
ISRAEL
- Israel Rain Northern half | 1961 Govern- {60 ground generators |Agl Convective and oro- Jan-Apr. | Evalu-
et gzé. Eégou Eﬁhancement of Israel and| Yes ment and 4 A/C all with 600 g/hr from A/C;|{graphic clouds with Nov-Dec.| ation
PE 2,000 Project the Neger Agri- |acetone burners re- 12g/hr from ground|bases <10°c and tops 76 days | based on
Inc. km? Desert culture {1easing seeding generators 380kg [warmer than -20c. randomized
Water control and material at ground total consumption |Cloud tops must be experiment
Supply Mekorot |and at cloud base colder than -8°c with & double
Augment - Israel favourable winds ratios.
ation Water EIS - Yes
Co.Ltd. C/B - Yes




(1) (2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

LIBYAN ARAB JAMAHIRIYA

LI-1 | Res.
Op.
PE

Inc.

MON-1| Res.
Dev.
PE

(E)
Hail

MOROCCOQ
MO-1} Precip.
increase
Drought
Water
Aug.

PHILIPPINES

Op.

PE

(E)
Water
Supply
Augment -
ation

PH-1

69,000
km

605000
km
5,000
km?
control

6000
km?
for
control

100,000
km?

Libyan Cloud
Seeding
Project

Joint
Mongol-Soviet
Experiment

Programme
Al-Ghait

Expanded Rain
Stimulation
Programme

Jafara Plain,
Sirtearea and
Elmar]

Central
Mongolia

Haut Atlas
Central.
Bassin Oued
Qumrbia

Luzon Island
Visangas
Island
Mindanao

1980
Yes

1990
Yes

Every
Year
Yes

1987
Yes

Govern-
ment
Trans-
port-
ation

Govern-
ment
Agri-
culture
and
Weather
Service

Meteo
Serv.

Govern-
ment

Agri-

culture
Energy.,
Hydro-
logy &
Health
Service

3 A/C

seeding throughout
¢loud with pyrotechnic
flares

A/C with solid dis-
dispersal in cloud
and at ¢loud top

Acetone burner
Ground and top of
cloud (aircraft)

A/C
Seeding in cloud

5.46kg total
consumption of Agl

Agl

1.2g/km
1.2kg total
consumption

Agl

20 g/h (sol)

375 g/h (avion)
Total consumption
40 kg.

NaCl

6 g/h (sol)

115 g/h (avion)

2 kg/h

Total consumption
13 kg

NaCl

250kg/hr
339,050kg total
consumption

Convective & orographic
clouds.

LWC >0.5gm~3 seeding
between -5° and -20°c

Convective clouds with
base <10°c and tops both
warmer and colder than
-20°c. Temperatures in
cloud seeded colder than
-10°c with radar =
18-24db

LWC>0.5g/m® in the
cumulus.

Convective clouds.
Orographic clouds
base <+10°C

top <0°C but >-20°C

Convective clouds with
bases »10°c and tops
warmer than 0°c¢. Cloud
conditions based on
satellite information
Seeding at 0° to 5°c

Jan-Mar.
Oct-Dec.
72 days

June
30 days

1 Nov-90
30 Apriid
31 days

Year
round
21 days/
month

Evalu-
ation
based on
historical
records
EIS - No
C/B - No

Evalu-
ation
based on
randomi zed
experiment
historical
records &
crop
damage

EIS - Yes
C/B - Yes

Evalu-
ation
based on
gauge
network
in target
areas and
rainwater
analysis
EIS - No
C/B - Yes




(m (2) (3) (4) (5) (6) (7) (8) (9) (10) Tl an (12)
RUSSIAN FEDERATION
RF-1 | Op. 4,015 Odessa area 198¢ | Govern- [Rockets with pyro- AgI Convective clouds with |[Apr-Sep. |Evalu-

Hat km? of Ukraine Yes ment technic flares with bases »10°c and tops 22 days |ation
Agri- |seeding in cloud colder than ~20°c. based on
culture Seeding between -6° to historical
Weather ~10®c. Decision to seed records
Service based on prob. of hail EIS - Yes

Ph 0.4 and relationship|” C/B - Yes
of reflectivity on two
wavelengths
3.2
10
RF-2 | Op. 7,700 Krasnodar 1967 | Govern- |Rockets and artillery |AgI As RF-1 Apr-Sep. |Evalua-
Hai km? District Yes ment shel1ls with pyro- 24 days |tion
' Agri- jtechnic flares and . based on
culture |lexplosives seeding historical
Weather [in cloud records
Service EIS - Yes
C/B - Yes
RF-3} Op. 5,070 Crimea area 1968 | Govern-|Rockets with pyro- Agl As RF-1 Mon-Sep. {Evalua-

Hat km? of Ukraine Yes ment technic flares seeding i tion
Agri- in cloud based on
culture historical
Weather records
Service EIS - Yes

C/B - Yes
RF-4| Op. 11,450 Northern 1967 | Govern-|Rockets with pyro- Agl As RF-1 except seeding |Apr-Oct. |Evalu-

Hai kmé " Caucasus Yes ment technic flares seeding between -3° and -15°c 40 days |ation
Agri- |in cloud and bases <10°c and based on
culture tops warmer than -20°c. historical
Weather records
Service EIS - Yes

C/B - Yes
RF-5] Op. 10,030 Armenia 1964 | Govern-|Rockets and artillery |Agl Convective clouds with |Apr-Nov. {Evalu-

Hai kmi Yes ment shells with explos- bases <10°c and tops 65 days |ation
Agri- ]ives and pyrotechnic colder than -20°c. based on
culture|flares, seeding in Seeding between -6° to historical
Weather |c1oud -10°¢c with decision to records
Service seed the same as RF-1 EIS - Yes

C/B ~ Yes
- Tadshikistan | 1964 | Govern-|Rockets and artillery |Agl As RF-1 Apr-Aug. |Evalu-
RF-¢ 3:51 Zﬁgon Yes ment shells with explos- except seeding between |32 days |ation
Agri- |ives and pyrotechnic -6° to -12°c based on
culture}flares, seeding in historical
Weather [cloud records
Service EIS - Yes
C/B - Yes




(n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

RF-7

RF-8

RF-9

RF-10

RF-11

RF-12

Res.
Hail

op.
Hail

Op.
Hai

Op.
Hail

Op.
(E)

Op.

PE
Water
Augment -
ation

2,500
km?
control
area of
3,000
km?

8,600
km?

24,900
km

32,000

30,000
km

Comprehensive

Hail Experi-
ment

Kabardino-
Balkarskaya

Uzbek

Azerbaijan

Moldaria

Norosibirsk

area

Omsk
area

1983
Yes

1967
Yes

1967
Yes

1964
Yes

1990
Not
known

1990
Not
known

Govern-
ment
Re-
search
Found-
ation
and
Weather
Service

Govern-
ment
Agri-
culture
Weather
Service

Govern-
ment
Agri-
culture
Weather
Service

Govern-
ment
Agri-
culture
Weather
Service

Govern-
ment
Agri-
culture

Govern-
ment
Agri-
culture

Rockets with pyro-
technic flares seeding
in cloud

Rockets and artillery
shells with explosives
and pyrotechnic flares
and seeding in cloud

Rockets and artillery
shells with explosives
and pyrotechnic flares
and seeding in cloud

Rockets with pyro-
technic flares
seeding in cloud

2 A/C with pyrotechnic
flares seeding at
cloud top

2 A/C with pyrotechnic
flares seeding at
cloud top

Agl

Agl

Agl

AgI

AgI

from 1300 small
and 350 large
flares for 3.8kg
total consumption

AgI from 1,100
small and 400
large flares for
4.1 kg total
consumption

As RF-1

As RF-1

Convective clouds with
bases <¢10°c and tops
colder than -20°c.
Seeding between -6° and
-10°c. Decision whether
to seed is the same as
RF-1

As RF-1
except seeding between
-6° and -15°c

Convective and layer
with bases warmer than
10°¢ and tops warmer
than -20°c

Convective and layer
cloud with bases »10°
and tops warmer than
-20°¢

May-Aug.

Apr-Aug.
55 days

Apr-Oct.
19 days

Apr-Sep.
45 days

Jun-Jul.
13 days

Jun-Jul.
17 days

Evalu-
ation
based on
historical
records,
hai1 pads
and the
physical
effects
of
seeding
EIS - Yes
C/B - Yes

Evalu-
ation
based on
historical
data

EIS - Yes
C/B - Yes

Evalu-
ation
based on
historical
data

EIS - Yes
c/8B - Yes

Evalu-
ation
based on
historical
records
EIS - Yes
C/B - Yes

Evalu-
ation
based on
radar
data

EIS - Yes
C/B - Yes

Evalu-
ation
based on
radar
data

EIS - Yes
C/B - No




(n (2)

{3)

(4)

(5)

(6)

(7

(8)

(9)

(10)

()

(12)

RF-13}0p.
PE
(E)

RF-14|0p.

Cold

fog dis-
persal

RF-15]0p.

PE
Water
augment -
ation

RF-16|0p.

Cold fog
dis-
persal

SAUDI ARABIA
SA-1 {Res.
PE

Inc.
Hai1l

3,600
km?

84km?

2,000
km?

105km?

Saudi Arabian
Cloud Physics
Experiment
(SACPEX)

Uzbek

Sheremetyera
A/P, Moscow

Uzbekistan

Alma Ata
A/P,
Kazakhstan

South West
Saudi Arabia

1990
Not
known

1989
Yes

1985
Yes

1988
Yes

1989
Yes

Govern-
ment
Agri-
culture
Energy
and
Weather
Service

Govern-
ment

| Trans-

port
and
Weather
Service

Govern-
ment
Agri-
culture
Weather
Service

Govern-
ment
Trans-
port
Weather
Service

Govern-
ment
Meteor-
ology
and
Envir-
mental
Protec-
tion
Adminis
tration

2 A/C with solid
dispersal seeding at
cloud top

G/B generators with
liquid spray seeding
at ground

Rockets with Tiquid
spray seeding in
cloud

G/B generators with
1iquid spray seeding
at ground

1 A/C
Seeding -
cloud tops

Agl using

0.2-0.8kg per km.

16,200kg total
consumption

Liquid nitrogen

Agl

Liquid nitrogen

Orographic and layer
clouds with bases <¢10°
and tops warmer than
-20°¢C

Layer cloud base <10°c
tops warmer than -20°c
Presence of super cooled
water in fog

Layer cloud, bases
<10°c and tops warmer
than -20°¢. Seeding
between -4°¢c and -10°c

Layer cloud base ¢10°c
tops warmer than -20°
Presence of super
cooled water in fog

Convective clouds with
bases <¢10°c and tops
warmer than -20°c.
Seeding normally between
-9° and -11°c with LWC
between 0.3 and 1gm™3
cloud at least 300m deep

Jan-Mar.
26 days

Jan-Mar.
Nov-Dec.
3 days

15 days

Jan-Mar.
Nov-Dec.
31 days

Mar-May
17 days

Jan-Mar.
Nov-Dec.

Evalu-
ation
based on
radar
data

EIS - Yes
C/B - Yes

Evalu-
ation
based on
visibility
measure-
ments in
project
area and
sur-
rounding
areas

EIS - Yes
C/B - Yes

Evalu-
ation
based on
historical
records
EIS - Yes
C/B - Yes

Evalu-
ation
based on
visibility
measure-
ments in
project
area and
sur-
rounding
areas

Evalu-
ation
based on
randomized
experiment
EIS - Yes
c/B - Yes
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(n (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
US-8 |Increase|465km® | NOAA Wind River, Govern-|G/B Agl Nov-Dec.
Snowpack 90-714 Wyoming ment 1.92kg 7 days
Hydro- total consumption
logy
Us-9 [Warm fog NOAA Salt Lake Private|A/C N1 Jan-Mar.
dis- 90-713 Int. A/P Weather Nov-Dec.
persal 89-681 Utah Modif1i- 0 days
cation
US-10 |PE 3,100 NOAA Tuolumne Private|A/C Agl Nov-Dec.
kms?2 90-712 River, Weather 1.1kg 6 days
California Modifi- total consumption
cation
US-11|PE 9,100 NOAA West Central Govern-|A/C Agl May-Sep.
km? 90-711 Texas ment 4.74kg 25 days
Local total consumption
Hydro-
logy
Us-12|PE 9,100 NOAA Santa Barbara, Govern-|A/C Agl Jan-Apr.
km? 90-710 California ment G/B 14.58kg Nov-Dec.
89-672 Tocal total consumption 9 days
US-13|Increase{520km? | NOAA Wastach Front Govern-]G/B Agl Jan-Apr.
Snowpack 90-709 Front ment 20.31kg Nav-Dec.
89-673 Utah Hydro- total consumption 31 days
Togy
US-14|Increasej1,300 NOAA Lake Almanor, Private{G/B Agl Jan-May
Snowpack|km? | 90-708 California Energy 46.43kg Nov-Dec.
89-675 total consumption 50 days
US15 |Increase|650km? | NOAA Mukelumne , Private|G/B Agl Jan-May
Snowpack 90-707 California Energy 31.2kg Nov-Dec.
89-674 total consumption 48 days
US-16| Increase| 29,500 | NOAA South and Private|G/B Agl Jan-Apr.
Snowpack kmi 90-706 Central Utah Water 75.79%g Nov-Dec.
89-683 Re- total consumption 47 days
sources
US-17| Increase} 1,950 NOAA Box Elder Private|G/B Agl Nov-Dec.
Snowpack| km? 90-705 Rich County, Water 11.93kg 13 days
Utah Re- total consumption
sources
us-18| PE 610km? | NOAA American River, Govern-|G/B Agl Jan-Mar.
90-705 California ment 9-78kg Oct-Dec.
89-671 Tocal total consumption 18 days




(‘) (2) (3) (4) (5) (5) (7) (8) (9) (10) (I]) (12)
US-19 [Increase|3,900 NOAA TrucLee—Tahoe, Govern-|A/C Agl -Jan-May
precip. |km? 90-703 Caltifornia and ment G/B 59.24kg and 112.7 Oct-Dec.
and B9-678 Nevada Desert kg of Dry Ice 47 days
Snowpack Re- total consumption
search
US-20 [Increase|3,900 NOAA Carson-Walker, Govern-fA/C AgI Jan-May
precip. [km? 90-702 Nevada and ment G/8 25.50kg Oct-Dec.
and 89-677 California Desert total consumption 59 days
Snowpack Re-
search
US-21 jIncrease|2,300 NOAA Ruby Mtn. Govern-]G/B Agl Jan-Apr.
precip. [km? 90-701 Nevada ment 6.88kg Oct-Dec.
and 89-676 Desert total consumption 45 days
Snowpack Re-
search
US-22 |PE 215500 NOAA West Kansas Govern-|A/C Agl May-Sep.
Hail km 90-700 ment 58.80kg and 47 days
Hydro- 1150kg Dry Ice
logy total consumption
Us-23|Cold 125km? | NOAA Fairchild Govern-|G/B Approx. 82501 Jan-Mar.
fog 90-699 AFB, ment of Propane Nov-Dec.
dis- 89-669 Washington Mili- total consumption 18 days
persal tary
US-24|Cold NOAA Elmendorf AFB, Govern-|{G/B Propane Jan-Apr.
fog 90-698 Arkansas ment Oct-Dec.
dis- 89-668 Miti- 0 days
persal tary
us-25JPE 17,650 | NOAA WMP Dis.I Govern-|A/C Agl Jun-Aug.
Hail km? 90-697 North Dakota ment 92.86kg and 35 days
1,000kg of Dry
Ice total
consumption
US-26 |PE 7,500 NOAA Monterey Govern-{A/C Agl Jan-Dec.
km? 90-696 County, ment 0.92kg 5 days
California Hydro- total consumption
Togy
-27|PE 21,000 | NOAA Clear Lake, Govern-|A/C Agl Jan-Feb.
vs-27 km? 90-695 California ment 0.82kg 4 days
Hydro- total consumption
logy
usS-28|PE 1,800 NOAA Grand Mesa Govern-| G/B Agl fgb;May
Snowpack |km? 90-694 West E1ks ment 5.99kg ays
increase Colorado Pr;vate total consumption
Hydro-

logy




(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
US-29 |Snowpack| 520km? | NDAA West Uintas, Govern- |G/B AgI Jan-May
increase 90-693 Utah ment 4.96kg 21 days
Private total consumption
Hydro-
Togy
US-30 [Snowpack{ 260km? [ NOAA Sun Valley, Private [A/C AgI Jan.
increase 90-692 Idaho ski 2.53kg 5 days
oper- total consumption h
ations
US-31 |PE 1,300 NOAA San Diego, City A/C Agl Jan-Dec.
km? 90-691 Californta Govern- 3.11kg 27 days
ment total consumption
Hydro-
Togy
US-32 J|PE 3,100 NOAA Kern River, Govern-]A/C Agl Nov-Dec.
km? 90-690 California ment 1.08kg 4 days
Hydro- total consumption
logy
UsS-33 {PE 1,300 NOAA Kaweah River Govern- |A/C Agl Jan-Dec.
km? 90-689 California ment ? 8.11kg 28 days
total consumption
US-34 |PE 1,150 NOAA Eastern Sierral Govern-|A/C Agl Jan-Dec.
Snowpack| km? 90-688 'California ment 18.57kg and 41 days
increase City of 38.5kg of Dry Ice
LA
us-35 |PE 3,100 NOAA San Joaquin Private|A/C Agl Jan-0ct.
km? 90-687 River, Energy |G/B 21.93kg and 20kg 62 days
California of Dry Ice
total consumption
US-36 |PE 900km?® | NOAA Calaveras Govern- |A/C Agl Jan-Dec.
90-686 River, ment 3.51kg 16 days
California Hydro- total consumption
logy
US-37 |Snowpack| 1,950 NOAA North Utah, Private|G/B Agl Jan-Apr
increase| km? 90-685 Utah Water 25.33kg 28 days
Re- total consumption
sources
US-38 |PE 2,600 NOAA Western Private |G/B Agl Jan-Apr
Snowpack] km? 89-682 Wyoming, Energy 12.25kg 24 days
increase Eastern Idaho total consumption
US-39|Cold fog| 25km? NOAA Salt Lake Private|A/C bry ice Jan-Mar.
dis- 84-680 A/P Airline 222.7kg 2 days

persal

total consumption

- 0¢ -



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

YU-1

Op.
Hai

ZIMBABWE

M-1

Op.

PE

Inc.
routine
water
supply
augment -
ation

805351
km
4,069
Jkm2 (in
Bosnia &
Herzeg-
ovina)

18,000
km?

Hail suppres-
sion in Serbia
Slovenia, Mac-
edonia,Bosnia,
Croatia, Herz-
egovina

National Cloud
Seeding
Organization
{NACSO)

459-46°30'N
15°30°-19°30'E

Harare and
Chicedz1

Serbia
1967
Bosnia
1970
Slov-
enia &
Maced-
onia
1971
Cro-
atia
1976
Yes?

1968
Yes

Govern-
ment &
Private
Agri-
culture
Govern-
ment
Weather
Service
& Local
Govern-
ment

Govern-
ment

Weather
Service

in ¢loud

3 A/C with sotid

top

Rockets with pyro-
technic flares seeding

dispersal at cloud

Agl with 40gm/
rocket

3,148kg total
consumption

AgI with one
cartridge per
cloud.

1101 cartridges
used

Convective clouds with
bases colder and warmer
than 10°c 2>40db at 0°c,
material seeded between
-4° to -15°

Convective clouds with
tops warmer than -20°c.
Cloud tops need to be 19
to 20,000 feet ASL with
temp. at top -10° to
-15°c. Seeding in area
of max.updraught

May-Oct.
Macedonia
180 days,
Slovenia
25 days,
Serbia
37 days,
Bosnia &
Herzego-
vina

114 days
Croatia
35 days

Nov-Apr.
129 days

Evalu-
ation
based on
historical
records
EIS - Yes
(Serbia
only)

C/B - Yes
(Serbia
only)

No eval-
uation

EIS - No
C/B - Yes




LOCATION AND TERRAIN

PURPOSE AND DURATION

AGENT AND ALTITUDE OF SEEDING

REFERENCES TO PUBLISHED RESULTS

CONTACT FOR INFORMATION

FRANCE

1. Sud Quest
Flat terrain
Terrain accidenté

GERMANY
1. Stuttgart area, flat
terrain., 2,000km?

2. Munich area, hilly
terrain. 200km?

GREECE
). Northern Greece
covering mountainous,

hilly and flat terrain
1,000km?

INDIA

1. Gujarat State
2,000km?

MOROCCO

1. Haut Atlas Central
Mount. terrain

Hail Suppression
Stratiform clouds
39 years

18 April - 15 Oct.

Hail suppression
12 years

Hail suppression
1983-present (May-Sept)

Hail suppression
1984-1988 Apr-Sept)

Precipitation
Enhancement
1990 (August)

Precipitation
enhancement (Rain +
Snow). Stratiform
orographic, cumulus
clouds

10 years

1 Nov - 30 April

Agl
569 ground gene.

Agl 1,500-2,000m (cloud base)

Agl Various altitudes under
¢loud base

Agl 5,000m altitudes

NaC?, 1,000-1,500m

AgI - Nal

T¢-5°C

Length of seeding 60 km
0,375 kg/h

Simeonov P., Dessens J.:Comparative
study of the hail suppression
efficiency in Bulgaria and France.
Dessens J.: Use of hail pads in the
control of non-randomized hail
prevention exp. :
Second Int. Meeting on Agriculture an
Weather Modification (2amora, 1991)

Evaluations not yet available

Last evaluations were published in
1984 by Landratsamt Rosenheim

Results published in ELGA Reports

Reported in Section IV reference IN-1

Report on the 5th Scientific Conf.
on Weather Modification, China
May 1989

ANELFA

52, rue Alfred Duméri)
31400 TOULOQUSE

fFrance

Mr. Edenberger
Landratsamt Rems-murrkreis
D-7050 Waiblingen

Germany

G. Vogl

tandkreis Rosenheim
Wittelsbacherstrasse 53
8200 Rosenheim

Hellenic Agricultural Insurance
Organization

30 Patission Street

10170 Athens

Dr. A. S. R. Murty

Indian Institute of Tropical
Meteorology

Dr Homi Bhabha Road

Pashan

Pune 411008

Direction de la Météorologie
Nationale

Centre National de Climat et de
Recherche Météorologique
Aéroport Casa-Anfa

CASABLANCA

Maroc

- €7 -



LOCATION AND TERRAIN

PURPOSE AND DURATION

AGENT AND ALTITUDE OF SEEDING

REFERENCES TO PUBLISHED RESULTS

CONTACT FOR INFORMATION

SAUDI ARABIA

1. South West Saudi
Arabia
Mountainous

SPAIN

1. Province of Alava,
Rioja and Navarro over
hilly and flat terrain
10, 000km?

UNITED ARAB EMIRATES

1. United Arab Emirates
Mountainous
83,000km?

YUGOSLAVIA

1. Serbia, mountainous,
hilly and flat terrain
31, 770km?

Rain augmentation
3 to 4 years (Mar-May)

Hail suppression
activities from May-
Sept from 1969-1991

Rain augmentation
1 to 2 years (Dec-Apr.

Hail suppression
1967-1990 (inclusive)

SNOMAX at 5,900m

AgI from 110 G/B generators

AgI and SNOMAX at 5,500m

Agl at 3,500m

Major findings given in Aircraft
Studies in the Asir Region (G. vali,
May 1991). Many other reports avail-
able

Reports are available from the service

Additional information provided in
Section IV, reference UAE-1

Did Hail Suppression in Serbia lead
to Reducing Hail Fregquency

(F. Mesinget) (presented at Yugoslav
Conf. on Weather Modification in
Mavrovo, 1990)

Mr. M. D. Ajlan
MEPA

Jeddah 21431
P.0. Box 1358

Elena Beaumont Aristu
c/0 Milicie No. 4-10
26003 Logroio

La Rioja

H. Kameri

Ministry of Communications
Directorate General of Civil
Aviation

P.0. Box 900

Abu Dhubi

S. Maksimovic

Federal Hydrometeorological
Institute

P.0. Box 604

Bircaninova 6

11001 Belgrade




AUSTRALIA

AUSTRIA

BULGARIA

CHINA

cuBa

FRANCE

GERMANY

GREECE

- 25 -

VI - ADDRESSES OF REPORTING AGENCIES

CSIRO

Division of Atmospheric Research
Private Bag No.1l

Mordialloc, Vie. 3195

Hydro-electric Commission
Water Resources Department
P.0O. Box 355D

Hobart, Tasmania 7001

Snowy Mountains Council
The Secretary

G.P.0O. Box 858
Canberra, ACT 2601

Department of Climatology

Central Institute for Meteorology and Geodynamics
Hohe Warte 38

A-1190 Vienna

Naticnal Institute of Meteorology and Hydrology
Department of Modification of Atmospheric Processes
Mladost 1

1184-Sofia

State Meteorological Administration
Weather Modification Programme Office
46 Baishigiaolu Ave

Beijing 100081

Institute de Meteorologia
Dpta de Influencia Activa
Apartado Postal 17032
Habana 17, Ciudad Habana
CP 11700

ANELFA

52, rue Alfred Duméril
31400 TOULOUSE

France

Deutscher Wetterdienst-Zentralamt
Frankfurter Str. 135
D-6050 Offenbach

ELGA

Antihail Department
30 Patission Street
10170 Athens
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INDIA ’ Indian Institute of Tropical Meteorology
Dr. Homi Bhabha Road, Pashan
Pune 411 008

IRAN, ISLAMIC REPUBLIC OF Islamic Republic of Iran Meteorological
Organization (IRIMO)
Mehrabad P.O. Box 13185-461
Tehran

ISRAEL Ems Rain Stimulation Branch
P.O. Box 20
Ben Gurjon Airport
70100 Israel

LIBYAN ARAB JAMAHIRAYA Libyan Cloud Seeding Project
P.0O. Box 14616
Tripoli
MONGOLIA Hydrometeorological Research Institute

Ulan Bator 11
October Str. 5

MOROCCO Direction de la Meteorologie Nationale
Centre National de Climat et de Recherche
Météorologique
Aeroport Casa-Anfa
CASABLANCA
Maroc

PHILIPPINES Bureau of Soils and Water Management
National Rain Stimulation Office
Elliptical Road c.r Visayas Avenue
Diliman, Quezon City

RUSSIAN FEDERATION Russian Federatiuon Committee for Hydrometeorology
Weather Modification and Special Tasks
12 Pavlik Morozov Street
Moscow 123376

SAUDI ARABIA Meteorological and Environmental Protection
Administration
Research Analysis and Forecasting Department
Jeddah 21431
P.O. Box 1358

SPAIN ACV Terres de Ponext
Rouira Roure 177
25006 Lleida

Intituto Nacional de Meteorologia
Historiador Fernando de Armas, 12
Tafra Apartado de Dorreos No 20, Tafira
35017 Las Palmas de Gran Canaria
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SPAIN (cont.) Diputacion General de Aragon
Apartado 727
50080 Zaragoza

Centro Meteorologico Zonal de Badajoz
4 Jose Rebello Lopez ZI
06071 Badajoz

Servico Antigranizo
c/o Milicie No. 4-10
26003 Logrono (La Rioja)

UKRAINE Ukrainian Hydrometeorological Research Institute
‘ Prospekt Nauki 37
252650 KIEV 28
Ukraine

UNITED ARAB EMIRATES UAE Ministry of Communications
Directorate General of Civil Aviation
P.0O. Box 900
Abu Dhabi

UsAa NOAA
NWS International Activities Division
1325 East West Highway
SSMC-Z-RM 13323
Silver Spring, MD 20910

YUGOSLAVIA Federal Hydrometeorological Institute
P.O. Box 604
Bircaninova 6
1101 Beograd

ZIMBABWE National Cloud Seeding Organization
Meteorological Service
Ministry of Transport
P.0O. Box BE 150
Belvedere, Harare
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VII - REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting no weather modification projects in 1990

AFGHANISTAN MYANAMAR
ARGENTINA NAMIBIA

BAHRAIN NETHERLANDS
BARBADOS NEW CALEDONIA
BELIZE PAKISTAN

BOTSWANA PERU

BRITISH CARIBBEAN TERRITORIES POLAND

BRUNEI DARUSSALAM REPUBLIC OF KOREA
CANADA QATAR
_ COLOMBIA ROMANTA
CZECHOSLOVAKIA SEYCHELLES
DENMARK SUDAN

DOMINICAN REPUBLIC SURINAME

EGYPT SWAZILAND
ETHIOPIA SWEDEN

FINLAND SWITZERLAND
FRENCH POLYNESIA SYRIAN ARAB REPUBLIC
GHANA TANZANIA
GUINEA-BISSAU TRINIDAD & TOBAGO
GUYANA TURKEY

HUNGARY UGANDA

IRELAND U.K.

JAPAN URUGUAY

KENYA VANUATU

MALAWI ; VENEZUELA

MALI ZAMBIA

MEXTICO
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WORLD METEOROLOGICAL ORGANIZATION

———— —— e e e e e s —
p—— — —— — —_— e ——

e b ——t—

R/CLA/4, ANNEX A-
FORM (1 JANUARY 1990)

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

QUESTIONNAIRE
TO GATHER DATA FOR THE 1990
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES
MEMBER OF WMO ...... tccccesesscnasscnes cevacans cecessescnne seeasence cvesseasans
No weather modification activities in 1990 [:i7

(Piease return this form even if no weather modification activities
have taken place this year).

1. TYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:
(a) Precipitation enhancement .....cceccecececcsasconcsescacsas 1::7
Activity is response to emergency (e.g., droughts) ...... L::7

Activity is for routine water supply augmentation ....... /

Goal is to extend wet period .....ciceeeencnisncasceancas /7
Goal is to increase precipitation during wet period ..... .£::7
(b) Precipitation redistribution .......... cherseaacans cosans L::7
(c) Hail suppression ...... e eestesecssesccanans Cesecacae ceean 1::7
(d) Fog dispersal ........ cecescsesaonae casecnos cecemscensaas [::7
(e) Other (please specify): ..... ceenan tossssesensasescncnnsa
( Research ..... . E )
2. THIS IS PRIMARILY A : Development ... /_/ ; ACTIVITY
z Operational ... /_/ ;
3. PROJECT AREA
(a) Approximate size of the project target area (km®): ...........

(b) Approximate size of the control area (if used) (km?®): ........



ANNEX A, p. 2

5. LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT:
6. PROJECT HISTORY
(a) Year project started: ....cecceeiciencctiriiiiniioacienitaennas

(b) Has project been implemented each year since it was started?

Yes [/ / No / / Not known L::7

(c) 1Is it expected to continue during the coming year?

Yes [/ / No / / Not known /_/

7. NATURE OF ORGANIZATION SPONSORING PROJECT
(Please place X in appropriate box)

ACTIVITY OF ORGANIZATION GOVERNMENT PRIVATE

e e s ey e - e et P e —— o —
= — — —_——— e} — —

Agriculture

Enerqgy

Forestry

Hydrology

Research Foundation

Transportation

Weather Service

Other (please specify)




8.
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ANNEX A, p. 3

PROJECT ACTIVITY THIS YEAR

(a)

(b)

During the current reporting year, what months did seeding or
other weather modification activity take place?

(Note: if reporting period extends over two years, as it might
if a project spanning December and January is being reported,
please indicate the years being reported, one example might be:
December 1989, January-February 1990; another might be:
January-February 1990 . December 1990).

On how many days did this activity take place? .....ccececeenn

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

{a)

(b)

(c)

Ground 1::7 ......... csececen How many generators? /_/
Aircraft [::7 teetieavenssese... How many aircrafts? L::7
Rockets /_/ Artillery shells /7
Cther (please specify): ........ conee reeanss seeaasaseann .o
Type_of Generator:

Acetone burner 1::7 Pyrotechnic flare L::7
Explosive 1::7 Liquid spray L::7

Solid dispersal [::7 Other : ...evecvrcoenes seceas

/ Cloud base /

A
Cloud top / / In-cloud i::_

If release is in-cloud, at what temperature or other criterion?
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ANNEX A, p. 4

10.

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

P e S e e e et S ) et S D S 4 Sy S s e S A < h-AME e s L P e Sl S S S S AR R S S S e Sl S S s S S

PbIz @0 0 s s 0 r e sr e Rt RELRREEEE woeBCecCS e er s v 0 es s e sr e .
Dry Ice cedsestsansne cesaccacena cees  sseseessassescas sesesesencacs

NaCl eeesersccvnscenencassences es ceessscens csseas esescsesacsanse

Propane cestettenans cseccssssena ceetee eaceenes teeensseacan creesses

CHARACTERISTICS OF CLOUDS TREATED:

(a) Convective Layer

(cumulus) /_/ Orographic /_/ (stratiform) /_/
(b) 'Generally, the cloud base temperatures (°C) are:
Warmer than +10°C /_/ Colder than +10°C /_/
(c) Generally..the cloud top temperatures are:
Warmer than 0°C 1::7
Colder than 0°C but warmer than -20°C /_/
Colder than -20°C /_/

(d) Criteria used to select days or clouds for treatment:
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ANNEX A, p. 5

PROVISIONS FOR EVALUATION

(a) None / /

(b} Randomized experiment /_/

(c) Comparison with historical records i::7
(d) Crop damage /_ / Hail pads /__/
(e) Other: .......... tevececcsnescuensanas Ceccesrsanans cesresracans
(f) 1Is a document on the evaluation o _
' available or planned? YES /_/ NO [/ _/
(g) If so, is it available to WMO? YES 1::7 NO 1::7
MISCELLANEQUS
(a) Was an environmental impact
‘'study prepared for this _ -
project? YES /_/ NO / /
(b) Has an analysis been made of the
expected (or actual) costs and - —
benefits? YES /_/ NO [/ _/
CRGANIZATION IN CHARGE OF PROJECT:
(a) Name of key technical person: ........ Ceseascsssccasensarnannse
(b) Organization: ....... eescascbtensens cesescsane cveccsoe ceeeceanas
{(c) Postal address: .......... sesenecescs cesesasssacas seacsencenss :
OPTIONAL REMARKS
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15. REPORTING AGENCY:
(a) Name of reporting agency: ..eceeeececeossesrsosescosnsensaassa
(b) Official title of responsible office: ....... R TR PR
(c) Postal addresSs: .cccsscecoesasssasacncasessssccss Ceetvesesseana
(Signature) ' : (Date)

Please complete and return this questionnaire as soon as possible, and
in any case not later than 31 Qctober “1991.

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2

Switzerland
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NOTES FOR COMPLETING REPORT ON WEATHER MODIFICATION ACTIVITIES I

Weather modification activities which should be included in the Register

The seeding or dispersing into clouds or fog of any substance with the
object of ‘altering drop-size distribution, producing ice crystals or the
coagulation of droplets, altering the development 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)

(b)

(c)

(d)

(e)

(£)

(g)

The use of fires or heat sources to influence convective
circulation or to evaporate fog: ‘

The modification of the solar radiation exchange of the earth or

‘clouds, through the release of gases, dusts, liquids or aerosols

into the atmosphere;

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

The releasing of electrically charged or radiocactive particles,

or ions, into the atmosphere;

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

The use of aircraft and helicopters to produce downwash for fog
dispersal as well as the use of jet engines and other sources of
artificial wind generation;

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.

Note: One completed copy of this form is requested for each weather

modification activity (hereafter referred to as the project).
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ADDITIQNAL EXPLANATION
OF QUESTIONS FOR THE
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS
ITEM 1 - Mark (X) in the box that corresponds to purpose of activity. By

ITEM 2

ITEM 3

ITEX 4

ITEM 5

ITEM 6

ITEM 7

ITEM 8

project is meant a related series of weather modification
activities having a common objective and conducted at a
particular location.

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

- Research ~ investigating scientific questions;

- Development - field work to optimize procedures;

- Operational - field work intended directly for economic
benefits.

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

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

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

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

(b) Indicate if there were breaks in activities or if
activities took place each year since it was started;

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

Indicate the principal interests of the organization that funds

. the project by marking (X) in the appropriate box (use multiple

marks if appropriate).

During what months did the project operate in the field and on
how many days did operations take place? Any other information
related to the scope of the activity would be helpful. In some
cases projects span two years. It is desirable that the portion
conducted only within the reporting vear be included in the
Register for a particular year. If this is not practical, please
indicate the years in which the activities took place, for
example, December 1989, January-February 1990.




ITEM 9

ITEM 10

ITEM 11

ITEM 12

ITEM 13

ITEM 14

ITEM 15
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By weather modification apparatus is meant any apparatus used
with the intention of producing artificial changes in the
composition, behaviour or dynamics of the atmosphere. For
example: Agl smoke generators, propane devices, flares, rockets,
artillery projectiles, jet engines, etc.

-~ (a) Seeding delivery system. Indicate, by marking (X) in the

appropriate box., the nature of the delivery system, ground
based, airborne, etc.:

(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 release of
pellets (e.g., dry ice), powder (e.g., NaCl), etc.:

(c) Indicate the location at which seeding material is
dispersed;

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

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

{(b) Indicate the predominate range of cloud base temperatures:
(c) Indicate the predominate range of cloud top temperatures:;

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

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 14 or on a separate page.

This question relates to any analysis that has been made to
predict and/or measure the total change in the environment that

.is affected by the activity and, separately, the economic

benefits expected or achieved.

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 14.

Please supply the name and address of the agency that is
transmitting this information to WMO.
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ORGANISATION METEOROLOGIQUE MONDIALE

: R/CLA/4, ANNEXE A
FORMULAIRE (ler janvier 1990)

PROGRAMME DE RECHERCHE SUR LA PHYSIQUE DES NUAGES ET
LA MODIFICATION ARTIFICIELLE DU TEMPS

QUESTIONNAIRE A REMPLIR
) AFIN DE FOURNIR DES DONNEES POUR
L'INVENTAIRE 1990 DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

COCHER LA CASE CORRESPONDANTE
mDEL'M 08 629 & 000 s e 4 ® s v 00 ..IQHIIC’I..’..I...........I.l.l. lllllll 0 a

Le Membre n'a pas déploye d'activite de modification
artificielle du temps en 1990 secoceccccsscsscsessscasssoansns l_/

(Veuillez renvoyer la premiere page de ce formulaire, méme si
aucune activite de modification artificielle du temps n'a eu
lieu cette annee)

1. IYPE (OBJECTIF) D'ACTIVITE OU DE PRCGJET DE MODIFICATION ARTIFICIELLE
DU TEMPS
a) Augmentation des precipitations ...c.cceeeeeccccsocceanas

Activite déployee a la suite d'une situation
d'exception (par exemple, SEcheresse) ....cceceececcescons

Activite déployee en prevision d'une augmentation
réguliere de l'approvisionnement en €au ....eceocacscass

l\
I\

~

Il s'agit de prolonger la période humide .c.ceceeenen. ..

|\

Il s'agit d'augmenter les précipitations
pendant la peériode humide ........ Ceteescrsesensnane ceen

J

~

b) Redistribution des precipitations .....eeeeeecvcecsancas

c) Suppression de 1a gréle ...esessessccccccasssaccancsenns

I\
~

d) Digpersion du brouillard ...ccceevesecacccccssncsacasass

e) Divers (veuillez préciser) ...c.eeeeceecses Cetesceasasans
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\I

(de recherche ...... /!
( —
IL S'AGIT PRINCIPALEMENT D'UNE ACTIVITE (de développement .. /l_/

(
(d'exploitation .... /

l\

ZONE COUVERTE PAR LE PROJET

.a) Superficie approximative de la zone cible du projet (km®) : ....

b) Superficie approximative de la zone temoin
(le cas echéant) (Km?) & t.iicieeevocecacecncossssssnsssnsassnnes

TITRE ET/0U NUMERO DE REFERENCE DU PROJET : coceevscecssssanscancsscnacns

REPERAGE DE LA ZONE DANS LAQUELLE LE PROJET EST EXECUTE ! .c.cvenvevens

»
8002000050000 S0P 0P P00 I 0 ENBORELEBPOENE00000COBECROERSOBIEEITORNEeETEETOTDS

HISTORIQUE DU PROJET
.a) Annee durant laquelle le projet a €té entrepris : ....eceeveeesaas

b) Les"activités d'exécution du projet ont-elles eu lieu chaque
année depuis le début des travaux ?

Oui / Non /_/  Indéterminé /_/

L
¢) Est-il prévu de poursuivre le projet au cours de 1'annee -
prochaine ?

oui /_7/ Non /_/  Indéterminé / _

7









10.
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CARACTERISTIQUES DES NUAGES ENSEMENCES :

a)

b)

c)

d)

Convectifs /__/ Orographiques /_/ Couche [____7

(cumulus) (stratiforme)

En régle générale, les températures 3 la base des nuages (°C)
sont

\l

supérieures a +10°C inférieures a +10°C

L

En regle générale, les températures au sommet des nuages sont :

supérieures a 0°C 1/
inférieures a 0°C mais supérieures a -20°C /7
inferieures a -20°C 17

Criteres de sélection des jours d'ensemencement ou des nuages
ensemences :

® 9 3009858008005 80008006068 3080860608 a0eCT 00088 AsFISPAIEsCeOCSetes0eeeBOe .

O &8 500006000005 S80S 000 E0LN0NEREDO0EESS LD GO0 COEOLEEOESSSSS03088e0sseNs
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b) Les couts et les avantages
escoaptes (ou réels) ont-ils ___ -
éte analyses ? Oui /_/ Non /_/
13. ORGANISME RESPONSABLE DU PROJET :
a) Nom du responsable teChniqQue I ....iicessrsereensrosccssocenosnonsse
b) orgmisme: C N N I I N R B B I B A Y N B B A B S S S A R R R S R B B A B N N BTN B R S N B A B B N O N )
c) Adresse: ..II..I.I".Q..‘......'.'..‘Q'.l'l.'..l.....'.....".....

96 8 90098 0B 0SS ENCOSTRSE0 S0 E00PI R0 0 SNBSS SO PR

14, REMARQUES FACULTATIVES :

LI B AR I R I B N A I N N I I N B B B S R S B A A I R I B A A A N R R N A R R R R A N I B BN B BN B o e
L LN EL I R B B B R I B IR A B I B I B IR B A N R A S B R RN R I S A B I R Y U TR S I DTSR I B U I N B B I e s e . e
LEC AU B A B B B I B A R I I N R B I A I I N I R B N B R O R A S R N I R I N R A N N N N I AR A N A N R .

15, ORGANISME QUI FOURNIT LES RENSEIGNEMENTS
a) Nom de 1'0OrganiSme : ..ceesscceseccrosssnsscasssosasssssasassscacas
b) Titre officiel du bureau responsable : ....c.ccceeeeirnerncecncenene
c) Adresse : ® 6 8% 5 06 8 % 0 63 000 E OO0 S0 S SRS S 0P SO e s B SO0 4 e S s AN S0t e 80 e o o 0 009

(Signature) (Date)

Veuillez remplir ce questionnaire et le renvoyer dés que possible, et
dans tous les cas avant le 31 octobre 1991, a l'adresse suivante :

Monsieur le Secrétaire géneral
Organisation météorologique mondiale
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVE 2

Suisse
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NOTES EXPLICATIVES POUR REMPLIR LE QUESTIONNAIRE SUR LES
ACTIVITES DE MODIFICATION ARTIFICIELLE DU TEMPS

Activités de modification artificielle du temps qui devraient figurer dans

1l'inventaire

L'ensemencement ou la dispersion dans les nuages ou dans le brouillard
de toute substance visant a modifier la distribution de la dimension de§
gouttes, a produire des cristaux de glace ou a coaguler les gouttelettes, a
modifier 1'évolution de la gréle ou de la foudre ou a influencer d'une maniere
ou d'une autre le cycle naturel de l'evolution des nuages ou leur
environnement. ‘

Toute autre activité deéployée dans 1'intention de produire des
modifications artificielles de la composition, du comportement ou de la
dynamique de l'atmosphere.

Par exemple :

a) L'utilisation de feux ou de sources de chaleur pour influencer la
circulation convective ou pour eévaporer le brouillard.

b) La modification du bilan du rayonnement solaire de la Terre et des
nuages par la libération, dans l'atmosphere, de gaz, de poussiéres, de
liquides ou d'aerosols.

c) La modification des caractéristiques des surfaces terrestres ou
aquatiques par poudrage ou par des traitements ayant recours a des
poudres, des arrosages, des colorants ou d'autres substances.

d) La 1libeération dans 1l'atmosphere de particules radioactives ou
€lectriquement chargées ou bien d'ions.

e) L'application a l'atmosphere d'ondes de choc, de sources d'energie
acoustique ou d'autres sources explosives ou acoustiques.

£) L'utilisation du souffle des aéronefs et des hélicoptéres pour dissiper
le brouillard, ainsi que l'utilisation de reacteurs et d'autres sources

de vent artificiel.

.g) L'utilisation de laser ou d'autres sources de rayonnement
€lectromagnétique.
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Activités de modification artificielle du temps qu'il n'est pas nécessaire

d'inclure dans l'inventaire

Activités de caractere purement local, par exemple, l'utilisation de
parafoudres et de dispositifs de deécharge statique sur des aéronefs, des
bateaux ou des batiments, ou bien l'utilisation de petites sources de chaleur,
de ventilateurs, de dispositifs fumigenes, de souffles d'aéronefs ou
d'arrosages pour eviter les gelées dans les régions ou les champs plantés de

Cultures que le gel risque d'endommager.

Note : Il convient de fournir un exemplaire dument rempli de de fom’\ulaige
pour chagque activite de modification artificielle du temps (denommee

ci-apres le proijet)
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EXPLICATIONS COMPLEMENTAIRES
CONCERNANT LE QUESTIONNAIRE A REMPLIR POUR

L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1

QUESTION 2

QUESTION 3

QUESTION 4

QUESTION 5

QUESTICN 6

QUESTION 7

Marquer d'une croix (x) la case qui correspond a 1' objectif de
l'activité. Par projet on entend une suite d'activités de
modification du temps ayant un objectif commun et se déroulant
a un endroit donné.

Marquer d'une croix (x) la case correspondant au but de
l'activite :

o recherche - portant sur des questions
scientifiques:

o développement - activités pratiques déployées a des
fins d'optimisation des procédures;

o exploitation - activites prat;ques directement axees

sur des avantages economigues.

La zone cible est la zone dans laquelle on cherche a obtenir
une reactxon. La, K ou les =zones témoins sont choisies de
maniére 3 ne pas @&tre touchées par la substance
d'ensemencement et utilisées pour €valuer les résultats
obtenus dans la zone cible.

Inscrire le titre et/ou le numéro de référence du projet
utilisé par l'exécutant. Si le projet a eté mentionne dans
1'inventaire  précedent, veuillez indiguer le  numéro
d'inventaire de 1'OMMY qui figure dans la colonne 1.

Reperer l'emplacement ou est exécuté le projet de modification
du temps en indiquant les coordonnées geéographiques et le nom
de la region.

a) Indiquer 1l'année au cours de laquelle ont été déployees
les premieres activités du projet:

b) Indiquer si les activités ont subi des interruptions ou
si elles ont eu lieu chague année depuis le debut du
projet:;

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

Indiquer les principales activités de l'organisme qui fznance
le projet en marquant une croix (x) dans la case approprice
(marquer plusieurs croix, le cas échéant).
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QUESTION 8 -
QUESTION 9 -
QUESTION 10 -
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Indiquer les mois de l'année pendant lesquels les activites
ont eté déployees sur le terrain dans le cadre du projet et le
nombre de jours d'activité. Tout autre renseignement sur le
champ d'application de l'activite serait utile. Dans certains
cas, le projet peut s'etendre sur deux ans. Il est
souhaitable gque seule la partie du projet exécutee pendant
l'annee considerée figure dans l'inventaire pour 1'annee en
question. Si cela n'etait pas possible, veuillez preciser les
annees pendant lesquelles les activites ont ete deployees (par
exemple, décembre 1989, janvier—fevrier .1990).

L'expression  “appareil utilisé pour la modification
artificielle du temps“ désigne ici tout appareil utiliseé dans
l'intention de produire des modifications artificielles de la
composition du comportement ou de la dynamigue de
l'atmosphére. Par exemple, générateurs de fumees d'AgI,
disposgitifs a propane, torches, fuseées, projectiles
d'artillerie, moteurs a réaction, etc.

a) Systeme de dispersion de la substance d'ensemencement.
Indiquer en marquant une croix (x) dans la case
appropriée, la nature du systeme de dispersion au sol ou
aeroporte, etc.

b) Indiquer comment 1la substance d'ensemencement est
préparée en vue de sa dispersion (par exemple, par
combustion d'une solution d'iodure d'argent dans
1'acetone). Par dispersion solide, on entend le
dégagement de granulés (par exemple de neige
carbonique), de poudre (par exemple de NaCl), etc.

€¢) Indiquer 1le lieu de dispersion de 1la substance
d'ensemencement.

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

a) Indiquer, en margquant une croi'x i (x) dans 1la case
appropriée les caractéristiques génerales des nuages qui
ont été choisis pour traitement.

b) Indiquer 1'intervalle predominant de températures a 1la
base des nuages.

c¢) 1Indiquer 1l'intervalle predominant de températures au
sommet des nuages.

.d) Quelles sont les caracteristiques qui permettent de

distinguer les jours d'ensemencement ou les nuages

ensemencés des autres ?



QUESTION 11

QUESTION 12

QUESTION 13 -

QUESTION 14

QUESTION 15 -
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Cette question se rapporte 3 1'évaluation de 1l'efficacité du
projet.- Il sera fait grand cas de tous les renseignements
portant sur les moyens utilisés pour juger les avantages et
les inconvénients du projet qui pourraient etre donnés en
liaison avec la question 14 ou sur une feuille distincte.

Cette question se rapporte a toute analyse effectuée pour
prevoir et/ou mesurer l'ensemble des modifications subies par
l'environnement du fait de cette activité, ainsi que toute
analyse distincte concernant les avantages économiques
escomptés ou obtenus.

Veuillez indiquer le nom et l'adresse de l'organisme auquel il
faut adresser toute demande de renseignements complementaires.

Cette question doit permettre a la personne qui remplit le
questionnaire de fournir tous les renseignements qux ne sont
pas couverts par les questzons 1'a 13 comprise et qu' elle juge
significatifs ou J.nteressants, notamment les reéférences a des
publications sur les resultats de 1l'operation ou de
l'expérience de modification artificielle du temps. Tout
renseignement qui ne figure pas dans les dquestions gqui
precedent, plans dgfinitifs concernant un nouveau projet,
renseignement recherché, etc. peut étre exposé en liaison
avec la question l4.

Veuillez indiquer le nom et l'adresse de 1' orgam.sme qui
fournit ces renseignements a 1'OMM.
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BCEMHUPHASAl METEOPOJIOTMYECKAS] OPTAHHA3ALIUA

R/CLA/4, TPUJIOXEHHE A
®OPMA (1 IHBAPA 1990 r.)

IPOTPAMMA HAYYHHX WCCITEJOBAHHA 110 OU3UKE OBJIAKOB H

BHHM BO3

AAM HA TI0I0AY

BOITPOCHHK
[10 CbOPY JAAHHHX AJIAd PEECTPA HAUMOHAJIBHHX ITPOEKTOB 110
AKTUBHHM BO3JEACTBUAM HA TOrofy 3A 1990 r.

[IPOCbbA TIOMETUTE COOTBETCTBYIOLME KBAAPATH

JleATeHOCT: MO aKTHEHOMY BO3AEACTBHIO Ha noroxy B 1990 r.

HE

ITPOBOAMNACH

1

(TTpocs6a mpucnaTe 3Ty §OpMY, AaXe eCTH AEATEBHOCTh MO aKTHBHOMY
BO3AEACTEMIO HA NOTOAY B 3TOM roXy HE MpOBOIMNACEH).

BO3JEMCTBUAM HA TI0I'OAY:

a)

b)
c)

d)

JleATeNbROCTS BH3BAKA YPE3BHTAAHEMH OOCTORTELCTEAMH

(nanprmep, 3acyxu) ........

JleATENHOCTS OCYHIECTRIAETCA B Lie/AX YBETHYeHHA OOHIHOro

BOJOCHADXKEHHA . ...vevocse

C UEeNBIO MPOANEHNA RAAAKHOO MEPHOMR o e o e v v cavvvs ono

C vermio YBEHYEHHA OCAIKOB B T€YCHHE RIAXKHOIMO NEpHOAR . .

[lepepacnpesenenvie 0CRIKOB . .

BUA (LIEJIb) JEATEJIBHOCTH WJIA MPOEKTA M0 AKTHBHBM

]
]
-
]
]
1]
1
]
1
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[IPUJIOXEHHE A, crp. 2

fmenommm ....... ] ;

2. 3TA JEATEJIbLHOCTb HOCHT  (paspaGotok ........ —1 )

TPEXE BCEI'O XAPAKTEP ;
ONEPaTHBHHX

NDHMEHEHHA . . . . . . .. 1 )

- 8. PAHAOH, OXBATHBAEMHH [TPOEKTOM

a) [IpubnuauTenshuA pa3mep LIENEBOrO pafioHa, TAE OCYMIECTBIAIOTCA
BO3AEACTBHSA, NMPEAYCMOTPERHKE MPOEKTOM (KM2Z): ... vvvvvvnneen..

b) | [TpuGnusuTensENA pasMep KOHTPONEHOIO pafiona (ecnu Mcnons3yercs)

4 HA3BAHUE W/HWJIH OBO3HAYEHME IMTPOEKTA: ................
S MECTOHAXOXJAEHUE PANAOHA, TAE OCYUIECTBJIAETCA
6. HUCTOPHA ITPOEKTA

a) TOMAHATANA MPOCKTA: &+ v e v e o oo oo voeensnnssneonnnnnsnnens

b) Ocymecranaica M NPOEKT KaX A NoA HOCIE ero Hasana?
it [ Her [ ] Hemsecrno [ ]

c) [lpeanonaraerca yu NposONAEHNE NPOEKTA B TEEHHE CNEAYIOLIErO roja?
Ja [ 1 Her [ ] Hemmecrno [

7. XAPAKTEP OP'"AHU3ALNH-CITOHCOPA MMPOEKTA
(mpocs6a nocrasuTs X B COOTBETCTBYIOUIEM MECTE)
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[MPHJIOXEHHE A, crp. 3

OBNACTbH AEATENTBHOCTH OPTAHH3ALIMH ITPABUTEJILCTBEHHASA YACTHAA

Cermtxoe XO38ACTBO

3uepretTvka

- Jlecnoe xo3sncTBO

]"mpo_nomn

Doz AnA HAYIHKX HOCNEXOBAHMI

Tpancrnopr

Meteoponoruaeckan cnyx6a

[Tpomwe (mpocsfa yxazaTts)

JAEATEJIbHOCTD T1O I[MPOEKTY B 3TOM o1y

a) B xaxue mecanm TEKYWEro OTYETHOIO roja NMpOHSBOAMIICH 3aCEB WIH

nponon;macx, Apyraf JeATENbHOCT NO aKTHBHOMY BO3JEACTBHIO Ha
noroxy?

(Tipumevanne: Ecnm orveTHmi nepuoA OXBATHEAET ABA rOAR, HANDHUMED
NpH CooOIIERHH HMHPOPMALMH O MPOEKTE, OCYIUIECTRIAEMOM B TEYEHHE
Aexabpa ¥ AHBapA, To mpockba yxasats roau. [ipumep: aexaOpsb
1989 r., smsapr-peppame 1990 r.; apyroi mpumep: aHBaph-PeBpaL
1990 r., aexabps 1990 r.).

b) Ckomko MHeRA MPOBOMAACH 3T AEATENBHOCTE? + v v e v v vvevoenenns

ONUCAHHUE OBOPYJOBAHUA AJIA AKTUBHOI'O BO3JAENCTBHA
HA 1Oorojay, PEA'EHTOB AKTHBHOI'O BO3JEWCTBUA H
CKOPOCTH HX PACIINJIEHHSA, UCIOJIB3YEMHX METOAOB )51

T.J. (o4 yxazanus)
a) Cucmema ZOCMOsKU 300CLSQIOWUX 8CUECTE:

Hoemmas [ J........... Cxomsko renepatopos? [ |
Camoner [_J-cveevernn. Cxonbko caMoneTos? 1
Paxers: I P Aprwuiepniicne crapam [

JpyTHe (MpockBa YKAZATBY: + v evvverneearonnansasnsonsnnes
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b) Tun 2enepamopa:
Aneroomsropamxa [ | [Tuporexmimecan paxera ]
Bapumsatoe pemecrso || PasGpwsruarems xaumoctn [
Pacmumrens Teepmax mcrim [ | JMpyrwer . ...oioiii......
c) Pacnowkenue ewycka 300eUBRIOWED BEUECTNON:
Hazemsioe [ ] Huxnan rpamma ofnaxos [
Bepxnan rpammua obnakos [ | B ofnakax 1

Ecmn mumyck ocymectriseTca B obnake, TO NPH KaKOA TeMNepaType
W NO KAKHUM APYTHM KPHTEDHAM?

3acem M3MEpEHNA (B k)

10.

XAPAKTEPUCTHKH OBPABATHBAEMKHX OBJIAKOB

a) KoupexTrpHie Cnont

(kywesse) ~ [_] Oporpagmieckne [ ] (cnowcrooGpasmme)[ ]
b) IpeoGnamioman TemnepaTypa B ocHoBaHnK oGnaka (°C):

Bume 10°C 1 Huxe 10°C 1
c) Tlpeobnamioman TeMnepaTypa B BeplvHe obnaka:

Bume 0°C ]
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Huxe 0°C, no sume -20°C ]

Huxe -20°C ]

d) Kpurepnn, mcnonpiyemse npu Bubope AHed WiH oGnakos AnA HX
obpaborxu:

------------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

OBOCHOBAHMA 14 OLIEHKH

a) He nqeiora ]

b) PanaoMi3HpOBANHEA SKCTIEPHMEHT D

c) Cpassende C KCTOPHYECKHMH JAHHHMH E___]

d) Ymep6 ypoxao [ ] "pazomepu 1

€) TIPOTHE: oottt e ettt are e

f) Hmeerca mu A0KyMeHT Mo oueHke
W IUIaHHPYETCH TAKOBOH? JA [] HET

g) Ecw m, To MoxHO M ero

xanpasus 8 BMO? JA [[] HET
PA3HOE

a) DBrna nM NOArGTORNEHA ANA 3TOrO
NPOEXTA OlIEAKA RMAHMA K

OKpYX210Iy10 Cpeny? JA [ HET []
1

L

b) [Ilpopesen M amami3 MpexONAraeMEX

(wm gaxmmecar) satpar meroa?  JA  [__] HET
HA3BAHUE OPTAHUBALIMH, OTBETCTBEHHOM 3A IMPOEKT

a) (QaMUHA rIABHOMO TEXHHIECKONO JIHIAD « v voevveverooconnnsns
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14. JUOBHE 3AMEYAHHA

15. OPI"AHM3ALINA, HATIPABJIIOIIASAL OTYET

a) Hasganme opranvzaiiy, BANDARIAIOMIEH OTIET: « v v v v v v enencennn.
b) O@HsaTHOE BA3EAHME OTBETCTBEHHONO NOADAIAENCHMA: « « v v v v v o o«
C) TIOYTOBE HPEC: v v vvvvveeernenneeeroeeneencnseneennnas
............. oy 77 7e e SRRLLRM IRTEEREE

[Ipock6a 3anomHKUTE ¥ BEPHYTH 3TOT BONPOCHHMK MO BO3MOXHOCTH CKOpEE H B
mobom crnygae He nosmiee 31 okTabpa 1991 r. no aapecy:

The Secretary-General
World Meteorological Organization
41, Avenue Giuseppe-Motta
Case postale 2300
211 GENEVA 2
Switzerland
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MPUMEYAHUA 110 COCTABJIEHMIO OTYETA O AEATEJILHOCTH [10
AKTHUBHHM BO3/EMCTBUAM HA TIOT'OXY

eATEeNbHOCT, N0 BO3ZEHCTBHAM HA TO KGTO cnexver BKIMOTUTL B
Peecrp

JaceHBaHHE WIH PaclpOCTPaHEHHe B OONAYROCTH WM TyMaHe Kakoro-nnbo
BEUIECTEA C UENbI0 H3IMEHEHHA PpacnpejesieHHA pa3mepa Kamejbs, o0pa3oBaEms
KPHCTAJUIOB NbA2 MITH KCAry/AUMH Kanesiek, H3MeHeHHe PasBUTHA rpaja WiH MOJHHA
MM OCYIUIECTBNEHHE Kakoro-inGo BO3AEHCTBHA Ha €CTECTBEHHOE Pa3BUTHE LHMKIA
00naxoB WIH MX OKpYXEHHE.

JlioGas Apyras AeATenbHOCTh, OCYUIECTBAAEMAN C HENBIO BH3WBAHYA
HCCYCCTBEHHEX M3MEHEHHA B COCTABe, NOBEACHHH WM AHHAMMKE aTMOCDEDH.

Hanpumep:

a) WCNONE30BARKE OHA WIM HCTOIHHKOB TEIUTA ANA OK23aHWA RTMAHHA HA
KOHBEKTHEHRYIO IMPKYJIALIIO WiH ANA HCIIAPEHNA TYMana;

b) axTHBHOE BO3AEHCTEME HA OOMEH CONMHEYHOM PAaAMALMH 3eMJIH HIH
obnaxos TIOCPEACTBOM BHUIENEHHA B aTMOCDEPY ralos, MBUIH, KHIKOCTeH
W a3posonen;

C) aKTHBHOE BO3NEHCTBHE Ha XapaKTEpHCTHKH NOBEPXHOCTEH 3eMIIH WU
BOAN INPH NOMOIIH ONMEUIEHMA MM o0paboTKH MOpOINKAMM, XHIKHMH
PACILUTITENIAMY, KPACHTENIAMH WK APYTHMH BellleCTEIMM;

d) BuAenenne B aTMOCDEPY ANEKTPHYECKH 3aPAXKEHHNX WM PAIMOAKTHEHHX
TACTHAL, MM MOHOB;

e) npHMeHenHe B aT™ocepe YAAPHHX BOJH, HCTGIHHMKOB 3BYKOBOH 9HEPIHH
WM ADYTHX BI3PHBHHX WM aKyCTHIECKHX MCTOIHHKOB;

f) Wcnonk3oBaHME CAMONETOB M BEPTONIETOB AMA CO3ZAHMA HHCXOARIINX
NOTOKOB B LIENAX DAacCEeMBAHMA TYMaHa, a TaKke HCNOJb3OBAHHME
PEAKTHEHHX ABHTATENEA M APYTHX KCTOYRMKOB CO3ZANMA MCKYCCTBEHHONO

BETPa;
g) HCNONE30BAHME NA3EPOB WM APYTHX HCTOYHMKOB 3MEKTPOMATHHTHOM
PaIALMH.

EATENTFHOCTS MO aXTHBHAM BO3JEHCTEHMAM Ha OO, XOTO e exveT BKuO3aTh
Peecrp .

JeaTensHocTs, HOCAIIYI0O YMCTO JOKaNBHHA XapaxTep, TaKylo Kak
HCTIONTE30BaHNe OTpaXaTeleH MOTHHA WIH CTaTHCTHIECKHX pajpAAHHKCB HA CAMQJIeTaX,
CyJaX WIH 3AaHHAX WIH HCTIOJThI0OBaHHe HeDOTHIHX HCTOYHHKOB TeIUld, BeHTHIATOPOB,
NMPOTHBOTYMAHHHX YCTPOMCTB, CO3JaHME HHCXOAAINEro BO3AYINHOrO NOTOKAa
BO3IYIOHHMH CYA3aMH HNH PacCNHIMTE/IAMH AIA NPEAOTBpallEHHA 3aMOpO3KOB Ha
Y9aCTKAaX WIH NMOJAX C NMOCEBOM KYMABTYP, KOTOPHM BAHOCAT ywiepd 3aMOpO3KH WTH
MOPO3H.

[prmesanpe: [I 3aNOJTHHATS O, 3K3EM JTON MH Oro B
H 0 AXTHBEHHM BO3JEACTBMAM Ha noroxy (B aanpHedimem

(+



- 60 -

MMPUJTOXEHHE A, crp. 8

JOTNOJIHUTEJILHHE [MOACHEHUA K BOITPOCAM AJ151 PEECTPA
HALIMOHAJIbHHX MPOEKTOB 10 AKTHBHHM BO3JAENCTBUAM HA

fioromay

ITYHKT 1

[IYHKT 2

[IYHKT 3

[TYHKT 4

IIYHKT 5

[TYHKT 6

[IYHKT 7

[TYHKT 8

Vxaxure 3naskoM (X) kBaipaT, KOTOpHH COOTBETCTBYET LEJAM
aesrensHocTH. [loA mpoekToM mnoapasymeBaeTcA CBA3aHHAA CepHUA
ACACTBHA NO aKTHBHHM BO3AEACTBMAM Ha MOroXy, HMEIOIIHMX OOLIYIO
LieJlb ¥ MpOBOAMMEX B KOHKPETHOM MECTE.

Ykaxcure 3naukom (X) KBaapaT, COOTBETCTBYIOUI HENH AEATENEHOCTH:

- WOCNEeAOBAHWA -  BOMPOCH HAYMHHX HCC/ieAOBaHMM;
- paspabotku - rnoJsiesas paboTa NO ONTHMM3ALMH NPOLEXYD;
- onepaTHBHHE - nosiepas paboTa, HaNMpaRrIeHHaA HEMOCpeIcT-
NpHMEHEHHA BEHHO Ha JAOCTHXEHHME 3KOHOMHYECKHX
BLIOA. :

[loa nenesuM pafoHOM OCYIIECTR/IEHHA BO3ACACTBHA NMOAPA3yYMEBAETCA
panioH, B mNpeaenax KOTOPOro NpeAnonaraeTci OOHApYXHTh
NOCNIGACTBUA AEATENIBHOCTH NO aKTHBHOMY BO3AEHCTBHIO Ha MOroay.
Iloa xoxTpoNLHEM pafionoM (MMM pafoHAMH) NOHMMAETCA TEPPUTOPHA,
KoTopasa BHOpaHa Tak, YToOH OHa He MOABEprajiach BO3AEHCTBHAM
3aCepalolNX BEINECTB; OHA HCNOJB3YETCR AIA OLIEHKH pE3YJIbTaTOB B
Npesenax LeseBoro paroHa.

Bnumure masmanne w/wim o603HaveHHe NPOEKTOB, HCHONBIYEMHX
onepatopoM. Ecnu mpoekT O 3apervCTpMpoBaH B NMpEAuAyLIEM
Peecrpe, 1rrpOCbﬁa ykasats Homep no Peecrpy BMO, xotopuit cront B
KonoHke 1.

C nomolIBIO reorpadiueckiX KOOPAMHAT M Ha3BAHMA PaFiOHOB YKaXWTe
MECTO OCYLIECTBREHHMA NMPOEKTa N0 aKTHBHLWM BO3ACHCTBHAM HA NMOTOXY.

a)  Ykaxwre roa oCylIeCTBIEHMA NEPBOHAYANBHOMA AEATENILHOCTH NO
HACTOALIEMY TPOEKTY;

b) Ykaxure, GunM NM nNEpepHBH B AEATENILHOCTH, WIH Xe OHa
NPOBOAMNACH KAXAHH NoJ CO BpEeMEHH Hagasia;

c) VYkaxwre, npeanonaraeTca M MPOAOJLKHTH NMPoeKT B OyayiueM,
nocraesB 31a%0k (X) B 0OOTBETCTEYIOIIEM KBAApATE. ,

Ykaxure OCHOBHYI0 0GNacTh AEATESHLHOCTH oiramlaa.lmn, KoTopas
¢uHaHCHpYeT npoekT, obosnawe 3HaikoM (X) cooTsercTBYylOWMA
KBaapart (1pu HeoOXOAMMOCTH MCIIONE3YHTE HECKQIEKO JHATKOB).

B xakue MecAIH ¥ CxOJIHKO AHEA OCYLIECTRIATACH OflEPaTHBHAA MOJeBad
¢a3a npoexra? buna Ow monesna mobas MHPOpMAUMA, KACAIOWIAACA

Llenef AGATENHOCTH. B HEKOTOpHX CITy%asX IPOEKTH OXBATHEAIOT ABA
enaTeNsH0 BKIOIHTS B P 33 KOHK TOA_TOJLKO

Ad.
YaCTh, KOTOpad NpOBOANNACH B OTYETHHH NEPHOI. Ecnu 3ro

HEeBO3MOXHO, npoch0a yKa3aTh roAH, B KOTODHE WPOBOAMNACH
AEATENILHOCTS, Banpumep zexabpe 1989 r., siBsaps-geBpams 1990 r.




[IYHKT O -

[TYHKT 10 -

[TYHKT 11 -

ITYHKT 12 -

[TYHKT 13 -

[TYHKT 14 -
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[lox obopyaoBanHeM AnA aKTHBHOrO BO3AEACTBHA Ha moroxy
MOAPa3yMEBAIOTCA JIoOHEe YCTPOACTBA, HCMOAB3YEMHE C LEJbI0
HaMepeHHOrO BH3WBAHHA MCKYCCTBEHHHX H3MEHEHHMH B COCTaBe,
NOBEACHMH HWIH JHHaMMKe aTtMocpepd. Hanpumep: renepaTopu
33CEeHBAHHA HOAHCTHM cepeGpoM, NpOonaHoBHE YCTPOWCTBA,
NHPOTEXHHYECKHE YCTPOACTBA, PakeTH, apTHUIEPHACKHE CHAapAIH,
PEAKTHBHNE NEATATEH H T4

a) Cucrema AOCTAaBKH 33CEHBAICUINX BEIIECTB. YKAXHTE, COO3HAIMB
3nagxoM (X) COOTBETCTBYOIMA KBAaipaT, XapakTep CHCTEMH
AOCTaBKH - HA3eMHaf, BOIXYIOHAA H T.J.;

b) VYxaxwure cnoco6 MOArOTOBKM 3aCEHBAIOIIEr0 BEWECTBA ANA
pacnuenn (HanpuMep, IyTeM CAHIaHHMA alleTOHOBOrO PacTsopa
coexiHenuA HomucToro cepebpa). Pacmiinenne TBEpAHX YacTHLL
OTHOCHTCA K PACCEMBANMIO NEAHHX KPYTHHOK (HanpuMep, Cyxod
nen), nopomka (sanprmvep, NaCl) u T3

¢) Yxaxwre, obo3nams 3raukoM (X), COOTBETCTBYIOWMA KBAADAT,
MECTO PRCCEHBaHHMA PEareHTa;

d) Ykaxwre, KaxHe 3aCeMBAIOUIHE PEAreHTH HAIONE3YIOTCA ¥ KAKOBa
CXOPOCTh PAacCEeMBAHMA (Macca Ha €XMHHMLY BPEMEHHM, Macca Ha
obnaxo M T.4). Ykaxure, B KHIOrpaMmax, obimee KONHIECTBO
pearenTa, pacCeAiHHONO B TEYEHHE OTYETHOMO NEPHOAA.

a) Ykaxure, oGosnasus 3naskoM (X) xBazpar, obmywo
XapaKTepHCTHKY o0naxos, KxoTopue puOpany xna o0paGorxy;

b) Ykaxure npeoSnazaomuii AManA3OH TEMNEpaTyp Ha HHUXHER
rpanuue obiaxos;

¢) VYkaxure npeobnazaomui AMANA30H TEMNEpaTyp Ha BEpXHEH
rpasmie oGnaxos;

d) Io xaxMM XapaKkTepHCTHKAM OTNHMIAIOT AHH MAH obnaka,
NOABEPrHYTHE BO3AEACTBHIO, OT TeX, KOTOpHe He Onun
NIOABEPTHYTH BO3ACHCTEHIO.

JTOT BONPOC OTHOCHTCA K OLEHKe 3PPEKTHBHOCTH NpOEKTa.
[Ipeaocrasnenne Gonbinero obbemMa HMHPOPMAUMH O CPEACTBAX,
HCIONB3YEMBX A OLUEHKH MONOXHTENLHEX CTOPOH NPOEKTa, TONILKO
MPHBETCTBYETCA, H 3Ta HMHPOpMAIMA MoXkeT OWTh MpeACTaBieHa mnox
myskToM 14 HiM Ha OTAENLEORA CTpaHMue.

3TOT BORPOC OTHOCKTCA K JuoDOMY aHanH3y, NPOBEAEHHOMY C LEHIO
pacuera M/WIH M3MepeHHA o0lero MaMeHeHHA OKpYyXalolleH CpelH,
MOABEPrHYTOA BO3JAEHCTBHIO, H OTAENBHHA BOMPOC KacaeTca
MPEANOJAraeMEX HIH NOTYYEHHHX 3KOHOMHMYECKHX BHIOX.

CoobliHTe Ha3BaHWE H aApeC OPraHH3alUMH, B KOTOPYIO MOXHO
HAITPaBNATS 3AMPOCH O AONOJHHTENBHOH HHPOPMAIIMH.

DTOT MYHKT npexsasHaven ANA TOro, 4ToOH RO3IBONMTR JHMLY,
NMPeACTABNAIOLIEMY OTIET, BIIOTHTH JUo0YI0 HHGOPMAIIHIO, KOTOpaA He
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TIVHKT 15 -

pomia B MyHKTH C 1 no 13, HO KOTOpYI0 OH CSMTAaeT BaXHOA HIH
NpeACTaBNAOIIEd HHTEpEC, TaKylo, HampHMep, KaK CCHJIKA Ha
ony6NHKOBaHEHE OTY€TH, MNPEACTaBAAIIINE Pe3YNbTaTH
OCYIIECTRNIEHHA AKTHEHONO BO3AEACTBHA HA NMOMOAY MNH 3KCNEPHMEHTa.
JhioGas He cooDInaBinasch panee MHPOPMALMA, ONpeAENEHHNE TUTAaHH Ha
HOBH/ NMPOEKT, NMOMCK MHPOPMAUMH H T.A. MOTYT OWTh OTpaXeHH MOZA
nyskTom 14.

[Tpock6a coolIHTL HasgaHMe M aapeC yYpeXAeHHA, KOTOpoe NepesaeT
aty madopmamsno BMO. ' :
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R/CLA/4, ANEXO A
FORMULARIO (1 DE ENERO DE 1990)

PROGRAMA DE INVESTIGACION SOBRE LA FISICA DE NUBES
Y LA MODIFICACION ARTIFICIAL DEL TIEMPO

CUESTIONARIO
PARA RECOPILAR DATOS DESTINADOS AL INVENTARIO DE 1990 DE PROYECTOS
NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPC

SENALAR EN LA CASILLA CORRESPONDIENTE
MIEMERO DE LA OMM .......ccceenne eeecescuessssssecesrassatecoccoeasssasacs s 0o

El Miembro no ha llevado a cabo actividades de modificacidén en / /
1990

(Sirvase devolver este formulario aunque no se haya llevado a cabo
ninguna actividad de modificacion artificial del tiempo este ano.)

1. TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACION ARTI-
FICIAL DEL TIEMPO:

a) Intensificacion de la precipitacidn «.ocvevevecececocasoss /
Esta actividad es la respuesta a una situacion de urgen-
cia (por ejemplo SEQUIAS) veeeeeesscccacocncacacasaneaness / /
Esta actividad tiene por objeto lograr un aumento del
abastecimiento normal de aguUa ...cccrcccccesnncanasananecn /7
Se trata de prolongar el periodo himedo .....cceccovcacess /7
Se trata de aumentar la precipitacidén durante el periodo
himedo ........ coearaas cersretenaae ceteececasianas ceoeen e 47
b) Redistribucion de la precipitaciodn ....ccceoce. R
c) Supresion del granizo ..ecceccocscscacs Ceecaenasecsacaas e 1/
d) Dispersidn de la nmiebla ...c.cicveeenenn teesesncscccncanaas /7
e) Otros (especifIiQUense): «.....cescrrerecraoniecscncaonanns

de investigacién .... /_ 7
SE TRATA PRINCIPALMENTE

2. DE UNA ACTIVIDAD de desarrollo .......

—

/
operativa .......c0.. /7 /









11.

12.

13.

14,
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DISPOSICIONES QUE SE HAN
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TOMADO PARA REALIZAR LA EVALUACION

a) Ninguna L::7

b) Experimento aleatorio 1::7

c) Comparacion con registros histdricos /17

d) Danos causados a las cosechas 1::7 Paquetes de granizo [::7
e) Demas: ....... S teeseesireretitsceeasenaaetaneananns Seecaanen

f) Indigue si existe o si se ha pre-

visto preparar un documento sobre

la evaluacion de la actividad ST /_/ NO /_/
g) Si procede indique si es posible . -
facilitarlo a la OMM 8T /_/ NO /7 /
DIVERSOS
a) Indique si se ha preparado un
estudio sobre los efectos de
este proyecto para el medio . -—
ambiente SI /_/ NO / _/
b) 1Indigue si se han analizado los _ -
costos y las ventajas previstos sI /_/ NO /4 7/
ORGANIZACION ENCARGADA DEL PROYECTO
a) Nombre de la persona encargada de los aspectos técnicos ...........
b) organizacidn ...... e et ececatsaeecacsaacstosatenttetenanenaneeaanoan
c) direccidn ......... Ce e etecteetenceeataanacacaanatacetarecatananenas
DEMAS OBSERVACIONES:
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15. ORGANISMO QUE PRESENTA LA INFORMACION:
a) Nombre del OrganisSmO:....cceceaveescassvscsccssssnssoscencascncsaassos
b) Titulo oficial de la dependencia responsable: ......ccceeevceceancns
c¢) Direccion: ........ Ceeeteeernaaaaas Cerereeeans ceereceeaaas Ceeeeeaae
(Firmado) (Fecha)

Sirvase rellenar el presente cuestionario y devolverlo lo antes posi-
ble, y en todo caso antes del 31 de octubre de 1991 a la direccion siguiente:

Senor Secretario General
Organizacion Meteorologica Mundial
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GINEBRA 2

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

Actividades de modificacion artificial del tiempo que deberan consignarse en
el inventario

La siembra o dispersidén, en las nubes o en la niebla, de cualquier
sustancia inyectada con objeto de alterar la distribucion de las dimensiones
de las gotas, que produzcan cristales de hielo o la coagulacion de gotas mi-
nusculas, que altere el proceso de formacidn de granizo o de descargas eléc-
tricas, o que incluya de un modo u otro en el desarrollo natural del ciclo de
formacidn de nubes o en el medio que las rodea.

Cualquier otra actividad, realizada con intencion de producir por me-
dios artificiales cambios en la composicion, el comportamiento o la dlnamlca
de la atmdsfera.

Por ejemplo:

a) la utilizacién de fuegos o de focos de calor con miras a influir en la
circulacion convectiva o a provocar la evaporacion de la niebla;

b) la modificacion del intercambio de la radiacion solar de la tierra o
de las nubes, mediante la emisidn de gases, polvos, liguidos o aeroso-
les en la atmdsfera:;

‘c) la modificacidén de las caracteristicas de las superficies terrestres o
lxquldas espolvoreandolas o tratandolas con sustancias pulverizadas, o
con liguidos nebulizados, materias colorantes u otros materiales:

d) la emision en la atmosfera de particulas cargadas eléctricamente o de
particulas radiativas, o bien de iones:;

e) la aplicacion a la atmdsfera de ondas de chogue, fuentes de energia
L4 - - td -
sonica u otras fuentes explosivas o acusticas:

£) la utilizacion de aviones y helicopteros para la dispersion de la nie-
bla mediante la corriente de aire provocada por las palas o helices de
los mismos, asi como la utilizacion de reactores y de otros generado-
res artificiales de viento;

g) la utilizacién de lasers u otras fuentes de radiacion electromagnética.
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Actividades de modificacidén artificial del tiempo que no deberin consignarse
en el inventario

Actividades de indole puramente local, tales como la utilizacidon de
pararrayos o dispositivos de descargas estaticas a bordo de los aviones, bu-
ques o edificios; o la utilizacidn de pequenos focos caloriferos, de ventila-
dores, de generadores de humo; o el empleo de aeronaves con miras a aprovechar
la corriente de aire provocada por las palas de los rotores o las helices, o
de riesgos para evitar la formacidon de hielo en zonas o terrenos en los que
los cultivos son susceptibles de sufrir danos por causa de las heladas.

Nota: Se solicita el envio de un ejemplar rellenado de este formulario para
cada actividad de modificacion artificial de tiempo (en adelante deno-
minado provyecto).
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EXPLICACION ADICIONAL

DE LAS PREGUNTAS QUE FIGURAN EN EL FORMULARIO PARA EL
INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACION ATIFICIAL DEL TIEMPO

PREGUNTA 1

PREGUNTA 2

PREGUNTA 3

PREGUNTA 4

PREGUNTA 5

PREGUNT2Z 6

PREGUNTA 7

Escribase una (X) en la casilla que corresponda a la finalidad
de la actividad. Se entiende por proyecto una serie relacio-
nada de actividades de modificacion artificial del tiempo que
tiene un objetivo comin y que se realiza en un lugar determi-
nado.

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

- . .« ” - - . . - [P
~ investigacion - investigacion de cuestiones cientificas:

- desarrollo = trabajos sobre el terreno para optimizar
’ los procedimientos
- operativa — trabajos sobre el terreno con la inten-
cion directa de obtener beneficios eco-
nomicos.

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

Consignese el nombre y/o referencia de los proyectos que eje-—
cuta el realizador. Si el proyecto fue comunicado ya en el
inventario anterior, rogamos cite el numero de inventario de
la OMM que aparece en la columna 1.

Indiquese el lugar donde se ejecuta el proyecto de modifica-
cion artificial del tiempo mediante coordenadas geograficas y
el nombre de la regidn.

a) Consignese el ano en que tuvieron lugar las primeras acti-
vidades en el marco del presente proyecto;

b) indiquese si se han interrumpido las "actividades o si se
han realizado cada ano desde el principio del proyecto:

c) indiquese si esta previsto que el proyecto continie, sena-
lando con una (X) la casilla adecuada.

Indiquense los principales intereses de la organizacidn gque
financia el proyecto, senalando con una (X) la casilla apro-
piada (utilicense varias senales si es necesario).
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PREGUNTA 8

PREGUNTA 9

PREGUNTA 10
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Indiquense los meses del ano durante los cuales se han reali-
zado act1v1dades sobre el terreno en el marco del proyecto y
el numero de dias de actividad. Cualquier otra informacion
sobre el campo de apliacidén de la actividad. Convendria que
so0lo se mencioneé en el inventario la parte del proyecto reali-
zada durante el ano de que se trata. Si esto no es posible,
sirvase especificar los anos durante los cuales se han reali-
zado las actividades (por ejemplo: diciembre de 1989, enero-
febrero de 1990).

Se entiende por aparato para la modificacion artificial del
tiempo cualquier apartato utilizado con la intencion de produ-
cir cambios artificiales en la composicion, comportamiento o
dinamica de la atmosfera. Por ejemplo, generadores de humo de
Agl, dispositivos de propano, fulguraciones, cohetes, proyec-
tiles de artilleria, reactores, etc.

a) procedimiento de siembra, 1nd1guese, senalando con una (X2
la casilla adecuada, el caracter del sistema de emisidn,
con base en tierra, aerotransportado, etc.:;

b) indiguese el modo en que se prepara el material de siembra
para su dispersién (por ejemplo, quemando una solucidén de
yoduro de plata en acetona). La dispersién de sustancias
solidas se refiere al lanzamiento de grdnulos (por ejem-
plo, hielo seco)., polve (por ejemplo, NaCL), etc.:

c) indiquese el lugar en el que se dispersa el material de
siembra;

d) indiquese qué material de siembra se utiliza y su indice
de dispersion (masa por unidad de tiempo, masa por nube,
etc.) 1Indiguese la cantidad total de material empleado
durante el periodo de este informe en kilos.

a) Indiquese, senalando con una (X) la casilla adecuada, las
carateristicas generales de las nubes gque se seleccionan
para el tratamiento;

b) indiquese el intervalo predominante de las temperaturas en
la base de las nubes:;

c) indiquese el intervalo predominante de las temperaturas en
la cima de las nubes;

d) <éCuidles son las caracteristicas distintivas de las nubes
en los dias en que se han sometido a tratamiento y de las
nubes no tratadas?



PREGUNTA 11

PREGUNTA 12

PREGUNTA 13

PREGUNTA 14

PREGUNTA 15
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Esta pregunta se reflete a la evaluacion de la eficacia del
proyecto. Se acogera con satisfaccidn mayor informacion sobre
los medios utilizados para juzgar los méritos del proyecto, Yy
ello puede describirse bajo el punto 14 o en una pagina aparte.

Esta pregunta se refiere a cualquier analisis realizado para
prever y/o medir el conjunto de las modificaciones del medio
ambiente como consecuencia de esta actividad asi como a cual-
guier analisis sobre las ventajas economicas previstas o al-
canzadas.

Rogamos proporcione el nombre y direccion del organismo al que
ha de dirigirse toda peticidn de mayor informacion.

Esta pregunta tiene por finalidad permitir que la persona gque
presenta el informe incluya toda informacion no tratada por
las preguntas 1 a 13 pero que estime importante o de interes,
como pueden ser las referencias a informes publicados en los
que se describen los resultados de la operacién o experimento
de modificacion artificial del tiempo. Toda informacién no
consignada anteriormente, planes concretos para un nuevo pro-
yecto, informacidn que se solicita, etc. puede exponerse en la
pregunta 14.

Rogamos proporcione el nombre y direccion del organismo que
- - . P
transmite esta informacion a la OMM.




WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX B

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: ..ccevsccenses teciseannce ceceesnaane caervesennae teesensensn ceane
1. DESCRIPTION OF PROJECT
1.1 Project identification (name/location/organization): .......... seseaass
1.2 Puépose(s) of project

- Precipitation augmentation - rainfall 1::7 snow 1::7

Hail suppression [/ /

Lightning suppression /_/

Other (please specify): ..cceeovesccasss cesssassnees Geceecssscacas ceess
1.3 Major cloud type involwed:

Orographic L::7 Cumulus [::7 Stratiform L::7 Frontal / /

2. DURATION OF PROJECT
2.1 Project duration in vears:! .ceccececcsceaces ceessrsenos cecsscessansscas
2.2 Operational period within each vear:

From: ...... . TO: teane .. Anclusive.
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3. SEEDING OPERATION
3.1 Seeding agent: AgI /_ / €O,/ _/ NaCl / 7/
Oﬁher (please specify): ...ccceinnnnas ceaaas Cesetsscesntaccsonnes seesnee
3.2 Generator(s): On ground L::7 Airborne 1::7

If on ground, please give number of generators: .....ccieieencensesanes

3.3 Procedure for airborne seeding:
Altitude of seeding (m): ..... seetoeevssecessasenanos cecens tecseresvacae
Length of seeding track (m or lm): ..... sheetatesessencessacstnanessene
Seeding rate (Kg h™'): ............ e ereeeenaenes Ceeeenn Cetereeeaa
4. PROJECT DESIGN

4.1 Bagic design:

Target only [::7 .Target + control 1::7 Cross—over [::7
4.2 Distance between areas (km): ....cieviveenncrcnncnnns ceesan cessesaenens
4.3 Area definition:

Fixed /_/ Variable L::7

If variable, give basis for definition: .......c.eecvenens sesescessesans
4.4 Area subdivisions, if any (give number and nature): .....ccceeessscncns
5. PROJECT SITE
5.1 Project terrain:

Mountainous /_/ Hilly /_/ Flat /_/
5.2 Size of target area (Km®): ...cieeevieeneeeeneenanncans cecenscansrens
5.3 Size of control area (km®): ..... Ctessacstescsaerertassrtesasncnanrann
5.4 Number of precipitation gauges:
5.4.1 All types of precipitation gauges inrtgrgeg ATBA t.ivoveenscnosncsannanss
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5.4.2 Recording precipitation gauges_in target_area: .........cciciennceeaien

Recording precipitation gauges_in control area: ........cccceevvcenncns

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

cloud measurements, hailpads, etc.): ..ciecceerersoncnccocnnns cesseorae
6. EXPERIMENTAL UNIT
6.1 Duration of unit in hours or days: ...ceccesceons sesccacscanens crsecsee
6.2 Conditions determining whether unit is seedable or not: ...... ceeesaces
6.3 Total number of units seeded and not seeded (in case of cross-—over

design this applies to each area):

6.4 Randomization of experimental units:

Unrestricted /_/  Restricted /_/

If restricted, give nature of restriction: ........ cesaean cesessscannas
6.5 - Standard seeding period (ROUrS) ! ...cceeccvccocaonsscocaroacconsasocsoanses
7. OVERALL PROJECT RESULTS (no stratification or partitioning)
7.1 Name of statistical test(s) and/or analysis (analyses):
7.2 Transformation{s) for each test: ....cc0cuc.. cecreasona ceeseccaceseass .
7.3 Results for each test and/or analysiS: cc.ccecscecncecccceass ceecsacaeses

7.3.1 Qualitative:

No More Less Less

Differ- Precipi- Precipi- =~ Hail

ence /7 tation / _/ tation [/ / Mass [/ __/

Other qualitative results: .....cvccene seceaasctcanencssacen ceaccescnan

¢ esas e s s cass

7.3.2 Quantitative:
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8. BASIS FOR ASSESSMENT OF RESULTS

8.1 Analytical specifications fixed BEFORE the project began

8.1.1 Nature of stratification(s), if any: .....ceveeececernerocccerassonnsns

8.1.2 Sample size-for each stratification (No. of seed/no-seed units):
Seed: .....c.... .o No seed: ...ceceveeeen
8.1.3 Test(s) and/or analysis (analyses) for each stratification:

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

8.1.5 Results for each stratification, test and transformation:

QUAlitative: ....iiiiierreenecannsscssanvatcsctcsccsssnressesans .o
Quantitative: Ceeraees seeceeanns eaeesacsesesesesenseanaasenrasanse
8.2 Analytical specifications chosen AFTER the project began
B8.2.1 Nature of partitioning(s): ....cciiierieienecenncennnnnanns tesessssennsa

B.2.2 Sample size for each partition (No. of seed/no-seed units):
Seed: ...... sessas No seed: ...cccveceasn
8.2.3 Test(s) and/or analysis (analyses) for each partition:

8.2.4 Transformation(s) for each partition and each test:

8.2.5 Results for each partition, test and transformation:

Qualitative: ....cvcvecocnnnn G ecesesessassssctasnsaatsaassassrsean
Quantitative: ...... sescecsecasseescectesceaersascsssossasacaanena
9. EXTENDED AREA EFFECTS (i.e., outside the target area)
9.1 Sign of effect: tiiciseieseresesccssscscsansasnnns ceievacans ceereccsenna

9.2 Maximum distance observed: ......... ceesenscsaas et isseesteteseacanennse




9.3

10.

11.
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Statistical significance (size of area and probability):

© 8 80 80 2 08GO OPC0E 000060080008 S00680 000 EEO0seRIOSSsLSS ®seo0cems o @« s 0000 e .o
COMMENTS

8 808 B L EOEIEPEDBAESBSEIOCOOEPIOEPBEOOBSEOOE 3 a08 00000008 0Rssssenco s 68000 0s0c e s 00 acs s
©0e8s B8 0I0ce0000s0sno0s 6 8 9 C 0 8 S 000 SO LSRRG COOLNLEE0INSEDOO000ESE SO EDOS ® 0 s .
-0 s es e 0s0eL 0L OTS @eecssscosoo0s s P 6000 c0ecerasOCs IO @ee 00 e 0eecvaeenes .
9 8088688 O0EEOCSEE000080066000600C48OCD 9000006086000 0000060080 o ecenscoeesas e s 000
9 90Cs00eusrsseaccOoss O 690 eevauas eoce e a0 ee 8006000 e cveaeeoas se s 0080000 . .

PRINCIPAL REFERENCES TO PUBLISHED RESULTS (where details of above may
be found):

s eese sscecescecsns o058 ee ® ¢ ¢ 8000000000 E0ISEISESNOBLOESEES cess s e - ¢ e 0 e e .
......... 2 0 00606506082 0300009250008005990080000000a60060060608060SC560ED0LOCDSSSITPLBSIEO
e e s ssR2CcRoceEsas a0 ees00s08a0 eceecaoesecennses sss e 000080 @0 0808 06000800000
@008 escsevco0socecer e eeocs a0 ° ecseas 00003000000 seeeses e s e o000 000 e

eesecancaeoe . a e

o060 s e0e00evencce B 0009 0S80 L0008 0CEsR0E0SN00B0G0G00Ge000aQ0S




- 81 -

'"ORGANISATION METEOROLOGIQUE MONDIALE

R/CLA/4, ANNEXE B

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS DEJA REALISE

(veuillaez cocher (x) dans la ou les cases approprices]

MRE DEL.M: ® 9 8@ 00 oo ® @ % 0 & 8 000 & 3 IS B NS e e eSO a0t teEnena ® ® QO ¢4 9 5 6 ¢ 8 e et 0 0w

1. DESCRIPTION DU PRQJET

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

8 0688 00802000000 0000000 08 00695080830 ¢08080a00800C0608e 00 oo 0800 s esecv s s .
080 0es2aessas e 4 %0060 LST DN COENLISPEESIIEOERBOLEBEIOSTC LRI ] o e ° 9 e s e easae
8 600 s00IeEsBEO BRI NBGS LR e oe s et 0 e s et 0c 000 . 9. 06 e s 300 saa .

S ee0 s e0a0006ss00000case s es e ee ©eeass e ec e o e s s seeenIoos 0 e s o 0 0 8 s ecs e e esee
© 08 s a0 ee P eeEn0I Ot ssnea e e e00 es s eceneos a0 e0eevsavesae ® e & o 800680000090
90 @03 eeeagcessO0 e et ey LRI I A A A A A I I A B B B BN B R N B A A A I I I R R A A A A I I B B A I

1.2 But(s) du proijet

Augmentation des précipitations Pluie /17 Neige YAl
Suppression de la grele /
Suppression de la foudre /7

Autres modifications (veuilleZ PreCiSAL) ! v..eceeececcececosenconcss ces

1.3 Principaux types de nuages traités :

Orographiques L::7 Cumuius L::7 Stratiformes i::7 Systeme frontali::7
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2. DUREE DU PROJET
2.1 Durée du projet, en années : ....... Cereeneaans e trereeeareeeaaeeaneaas
2.2 Periode operationnelle au cours de chaque annde :
o 3 ceenns e BU cessecsceratsasscncrcans (inclusivement)
3. OPERATIONS D'ENSEMENCEMENT
3.1 Agents d'ensemencement : AgI E CO- L:; NaCl C7
Autres (veuillez pPreciser) : .i.ceeeeceec.. et ereeneteeteenesaeannenna
3.2 Générateur(s) : Au sol /__7 Aéroporté(s) /_/

Da}ns’ le cas de générateurs au sol, veuillez indiquer le nombre de
genérateurs utilises :

3.3 Méthode d'ensemencement par appareil aéroporté
Altitude de l'ensemencement (M) .....cecevevaconns cescessesnes e nensee
Longueur de la trajectoire suivie
pour l'ensemencement (M OuU KM) ...cccccsccosocsanasannas secessansernes
Taux d'ensemencement (Kg h™') tiuuuiuinerernreonnnrennnnes Cereeerenaes
4, CONCEPTION DU PROJET
4.1 Conception de base :
Zone cible Zone cible et ____ Zone cible et/ou zone -

seulement /_/ zome témoin /_/ témoin sans distinction /_/

4.2 Distance entre les zones (Km) : .eccececscavoocscnscacncnosocssnsass
4.3  Définition d'une zone :
Fixe /_7/  Variable 17

Si elle est variable, veuillez indiquer les critéres de définition :

€ 8 ¢ 8 0 €000 00 0000 PPN T ECCES L0 LPDELLIBBIEREPNEEINOPSOOOSLSESENITESSeses0eea



5.1

5.2

5.3

5.4

5.4.1

5.4.2

5.5

6.1

6.2

6.3
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Subdivisions des zones, le cas eéchéant (indiquer le nombre et la
natura)

SITE DU PROJET
Terrain
Montagneux /_/ Accidentd /_/ Plat /_

Superficie de la zone cible (Mm2) & teeeeveoccncesancancnns sheceacno

Superficie de la zone témoin (Jm®) : ...ivenieecncnnnnes e

Nombre de pluvicmetres :

Tous types de pluviometres dans la zone Cible : ..ceececeseaceveacennas
Tous types de pluviometres dans la zone £€MOIN ! ...vevecceecocsonaccae
Pluﬁiographes dans la zone Cible ! t.esiiceortasisitncascaasetansonanns

Pluviographes dans la zone tEMOIN : seeeeevececsescasnnoenas Ceereeneane

Autres mesures de verification (par exemple, reéflectivité radar,

mesure des nuages par aeronefs, coussins a grele, etc.) :

3 585600080388 0360068000a80¢a000ae¢e0e0es0eDOO0sE

UNITE EXPERIMENTALE
Durée de 1l'unité en heures ou en JOUrS : ....... teseccecssesacnsesanans

Conditions permettant de determiner Si une unité est ensemencable ou
pas :

® 08 0 0BRGN RRETCEORSG S 0REEIPRCOIERSdANDO003INBSCCEOTSIAO0ECNISSOSAORNESATEOSTE

Nombre total d'unités ensemencées et non ensemencees (dans le cas de
la conception avec zone cible et/ou zone temoin, sans distinction,

ceci s'applique a chaque zone) :

S 800008060000 C0CNSGE0RESCE0G0300068 6060381009080 00000AsBCEOIBREEIOSIESEERSIOSOIOOTSESGOES

#8008 309680000 e 03300080 CESEENESS 00008809 EE06800808300caasDase L]
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6.4 Répartition aléatoire des unités expérimentales :

6.5

7.1

7.2

7.3

7.3.1

7.3.2

8.1

8.1.1

g.1.2

8.1.3

Illimitde /_/ Limitde /_/
Dans ce dernier cas, indiquer la nature des limites fixées :

Période standard d'ensemencement (hEULES) : c.eeeecesscococnasaonscosens

RESULTATS D'ENSEMBLE DU PROJET (pas de stratification ni de division)

Test(s) statistique(s) et/ou analyse(s) :

Transformation(s) pour chaque test ¢ ...cieeeeecencenscrcasnascnsascenss

Résultats de chaque test €t/OU BNA1YSE I ...uuecesenvecoconnononnennnss .

e e s e es s s s

Qualitatifs :

Pag de diffé- __ Augmentation __ Diminution ___ Diminution

rence /__/ des précipi- /_/ des préci- /_/ de la masse /__/
tations pitations de grele
Autres résultats QUALILAEIfS ! .eueeeeresosencarecceoasosanaconnnennnnes

Quantitatifs :

Rapport ensemencement/pas d'ensemencement : ..cccvcescccsans teesecnsnann

Signification statistique : ..cceececcrccacscsscenccascrctttscoscccnccns

CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS

Spécifications analytiques fixées AVANT le projet

'Nature de la (des) stratification(s}, le cas écheant :

‘Dimension de l'échantillon pour chaque stratification (nombre d'unités

ensemencement/pas d'ensemencement) :

FNESEMONCEMENE ! ccceccccceacsesess Pas d'ensemencement ¢ ...ceveesccacees

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

€ 00 8606060606 600000808050 0635000060000 8008 00E00P00®0000000saanressecstescsnianssocnsess’
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8.1.4 Transformation(s) pour chaque stratification et pour chaque test :

I I R B R R A A R R N R N N N N N N R RN NEN NN

8.1.5 Reésultats pour chaque stratification, test et transformation :
mlitatifs : " H 900 ‘ ® 8 8 0 8 0 8 8 2 ¢ 58 00 RGN 0B 6 G0 48 S E IS0 B3N IN6S S0 e e s
Mtitatifs : © 0 6 9 8 0 0 08 S S G OO0 SN 0D SS SO0 ES ST G OAEGHSS S RADEIN IO I E B0 a0 e 8o

8.2 Speécifications analytiques choisies APRES le proijet

8.2.1 Nature de la (des) subdivision(s) :

@980 0630808080 008000806806088080588480080888008636088900P888¢C0S006600080600CeS80D050E0e084s0 027

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

Ensemencement : ....cocceececes Pas d'ensemencement : ...ccccsncccncos

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

® 0 886 00800 ESO0CENOLE 00800 SE0ESICPEsE0NUNEO0SE0EENEsROCEEOEEACSESE SRS OCORS

8.2.4 Transformation(s) pour chaque subdivision et chaque test :

8.2.5 Reésultats pour chaque subdivision, test et transformation :
wlitatifs : 9 680 ¢80 3G 69 eB 8 9000 OT ® OO SO IGO0 IS G S O6CEIECEESOTAS S ST eD D e e 3D

wtitatifs T s 68 0a000008 00000000 aIE0000000000O0OC0eseResssecoRase0s0O000 SO

9, EFFETS OBSERVES (c'est-a-dire a l'extérieur de la zone cible)

9-1 IﬂdiCQ de I'Effet H © 887200088808 200000QC0E0060EE0500806$3000068000CE0ESQENSESGESDESOEGOOCS

9.2 Distance Maximale ODSBIVEE I +.cecescessocecccsseonssscesoscasaseossssess

9.3 Signification statistique (supaerficie de la zone et probabilite) :

8 00 08 000 PR 00000 880008283038 890 06808000000 CIRA000EEESE0LPRAIIGCEEEOCE®EOCEONSINOPEIIEOCEETOS®TESH
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10. COMMENTAIRES

080 8030000000060 0 0003008000030 8 5060608 006¢00RCTE000IET0B0EsSOSCLIESECHsISIDOITESGBSIseo

LRI N RS A RN S B R A A Y S B S R AR A A N N A I I A A I S B R S B A I A B I A A B A A I I IR A B B A BB B N L L L B B

11. PRINCIPALES REFERENCES A DES RESULTATS PUBLIES (dans lesquels sont
indiqués les détails des procédures ci-dessus) :

® 5 2 0000000 C LN U IS 60000 IR0 C00000EPCOREEOS0EN0000s000CEER00000E0e0sQ 0SS

® 9800000 ES 0080000000 08I ROTRPECET0 0008 90 S000ERET IR EERESOEESROGOSS S SN
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BCEMHPHAfl METEOPOJIOI'MYECKAS] OPTAHU3ALIMA

R/CLA/4, IPUJIOXEHHE B

OTYET O 3ABEPIIIEHHOM [TPOEKTE [10 AKTUBHOMY BO3/IEACTBUIO HA
[oroay

(TpocuBa nocrasyTs X B COOTBETCTEYIOLIEM KBAIPATE)

EH BMO: ..ot iiiitiiiineeeenerrensonconnonnsoseacassnansss
1. OITHCAHHUE [TPOEKTA

1.1 O603nagerne npoekTa (HaIBanHe/MECTOHAX0XK ACHHE/OPranu3alMA) . . ... . .
1.2 Hem(n) npoexTa:

Yeemmenve ocankos - goxan [ | ciera [
TMomsnenwe rpas —1

Mpesotspamerme mormmt ~ [__]

JlpyrHe (MpochBa YKA3ATE): « o v vvevenvenreoanoaannnoancaansss

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

13 Ocuosrof Tvm obnakoe: |
Oporpaguseae [ | Kywesue [ | Croucroobpasawe [ | Opowrammmse [ |
2. [MPOAOJIXHUTEJIbHOCTD [TPOEKTA

2.1 [IpOACTKHTENEHOCTD MPOEKTA, BTOMAX: o+ ceoonsoarsocnsanoonnons
2.2 OnepaTVBHET NEPHOA B KAXKAOM TOAY:

G teten i Jo: vviiiiiieann BKJIOTHTENBLHO.
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[MPUJIOXEHHE B, ctp. 2
3. 3ACEB .
3.1  Pearenr, cnomsyemsti ana sacera: Agl [ |CO; [ NaCl [ |
JpyTHe (MpOCE0a YKA3ATB)Y: - oot vvvenrenrnonnsonsosnesoannens
32 Tenepatoplu): Haemme [ | Bosgymmme [ |
Ecny renepaTop Ha3eMHRHH, TO NMPOCh0a yKA3aTh KONHYECTBO: . « v v v v o s o s

3.3 [Iponeaypa 3acepa ¢ po3ayxa:

BucorazaceBa (Mi: ...t

Jrma Tpacch 3a0eB2 (M M KME « oo vvevnncnonrnnnnnonnsnnaness

HopMa zaceBa (KI/maC) ... vvvvieiniiien i iereronncnnanananns
CXEMA IPOEKTA

4.1 Ocnosnan cxema:
LUenesse [ | llenemue + xonrpommme [ | Iepexpectime [

42 Paccromme me FOHAMH (KM): .+ oot oo vt eeeneeneeeneonnnnnns
- 43 Onpeaenerve paiona:

Mocrommmn [ Mepememmn [ |

Ecny nepemeHHIM, YKa3aTh OCHOBY OMPEAEIIEHMA: « . oo oo evveonocnns
4.4 Moapaszenenve paiona, ecy ymeercd (ykasaTh TMCIO ¥ XapakTep): .. .. ..
S [LUTOLIAIKA
5.1 Mecrhocrs:

Topman [__| Xommcras [_] Posnan 1
52 Pasmep 1eneporo pamona (KM2): o . oovvvvereernneneneranananeans
5.3 Pa3mep KOHTPONEHOrO parioHa (KM2Z): . .vovvvvnrncannnnneanannnn.
54 Kommecrso ocaakomepos:
54.1 Boe susw 0CaIKOMEpO8 6 UEHCBOM POUOHE: .. evovsvesenoasonnns

Bce sufw ocaIxoMepos 8 KOHIMPOABHOM DOUOHE: .« oo euvessenssns

542  OcoaxoMeph-COMOTIUCUN 6 UCKCBOM PAUOHE: . .oeveveeeencnnvenns



9.0

6.1
6.2

6.3

6.4

6.5

71

72
7.3
7.3.1

7.3.2
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[MIPUJTOXEHHME B, crp. 3

Ocaixomepl-CaMONUCY 8 KOHITPOAHOM DQUOHE: .+ oo o v v o e oo nsoses
Jpyrue cpeacrsa mposepky (hampumep, OTpaxaTenbHas CROCOGHOCTH

PAIHONIOKATOPOB, HIMEPEHNA OGAKOB C CAMOJIETOB, IPAJOMEPH H T.I.):

SKCIEPUMEHTAJIBHASA EAMHHLIA
TipoAQNAKHTENBHOCTS EAMHMIN, B SACAX W JHAX: & v ovveevnensnsanns

OGmee KONMWYECTBO 3aCEAHHEX W HE3ACEeANHHNX €aVHIII mpn epeKpecTHOM
NTOCTPOEHHH 31O OTHOCHTCA K KaX XOMY paHo ﬂ!!‘.

Heorparmmennas [ | Orpammennas [ |

Ecrm orpannsennasd, T0 AaTh XapaxTep OTPAHMUCHMA: . oo o v oo e v vvnnn o
CTaHAADTHIT NEDHOA 33CEBA” « « o ¢ « « o o s e s o0 0 nosooscoesssnnensss
OBLIME PE3YJIbTATH ITPOEKTA (Ge3 crpatndmxaims win AeneHus)
BAHWE CTATHCTHYECKOrn M) W/WH OB}

T i3] OO MCTIHITAHMA: o o o oo o oo e v ovoooncnsnss
PesymtaTi KaXA0r0 WCONTARNA WK anamsa: fereeeaerenaaaeaans
Kavecmeennwe:

Memzine
Pazrmroii bomme _ Mempme rpam no
HeT ] oamos [ ] oamos [ ] mcce [ ]
Jlpyrie Ka9eCTBEHHHE PEIYIBTATHE o o oo o vonovsenonnsososnsnsons
Koxuvecrmeennwe:

CooTHolnenHe 3aceR/HeT 3a0eBa: . . . . . CraTrCTHIecxan 3RAYMMOCTS: . . . . .
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[MPUNTOXEHHUE B, crp. 4

8. OBOCHOBAHHE AJ11 OLIEHKH PE3YJIbTATOB

8.1 Anammieqae cnemmukaiy, ycranornermre JI0 npoeicra

8.1.1  Xapaxrep CTPATHOHKAIMH(HA), ECTH MMEETCH: + v v vv v v e venenensses

'8.1.2 O6nem BHOODKM ANA KaXIOA CTPAaTHGUKAUMH (IMCNO €AMEML 3aCeB/HeT

3acea):

5 %To -} S Herzacema: ............

8.1.3 MHowrranmeln) Wwm anams{i) Ana KkaxXI0A CrpaTHHKAIDDA:

8.1.4  Tpanopopmaima(im) ANA KaXAOA CTPATHGHKAIM M KAXKAOMO MCIHTAHUA:

8.1.5 Pesymtatd ana kaxxof CrpaTHpHKAUMM, MCINTAHNA MIH TPAHOPOPMALIMM:
KaueCTBEHHHE: .. ..vvvvvvevnenncrreecanennonnens
KOMMUECTBEHHHE: .« oo vvvvevneenrecreneeaneennasss

8.2 Anannmymeckue cnemmduxamm, subpannue [IOCJTE npoekTa

82.1  Xapakrep AeneHMAMMAL .. ..ottt

8.2.2 O61em BubOPKM AA KaXA0r0 JenenuA (Tcno eavnmn 3aCeR/HeT 3acena):
3a08B: .....0vennnn Herszacesa: ............

82.3 Howramve(s) n/wm anamn(s) AnA KaXa0r0 AeneHua:

824  Tpancpopmaimaluy) AN KAKAOrO AENEHNA M KAXAOMO MCIHTAHMA:

8.2.5 PesymbTaTH ANA KAXAOTO ACJIEHNMA, NCIHTAHNA WIH TpaHOpOpMAIH:
Kasecrsenmme: R R R R TR
KOMMUECTBEHHRE: .+« oo v v vvvenrrneencocnonreacnesns

9. BO3AEACTBUE HA JAPYI'HE PAMOHH (r.e. 32 mpezenammu uenesoro

panona)
9.1 [IDM3HAK BOBAEHACTBHA: « v e e o coesossonsonsnnasancnnssaannnans
92 MaKCHMATTEHOE PACCTORHME: « « « « o o ¢ o v oo asovvannnnsnansonanans



9.3

10.

11.
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MMPUNOXEHHE B, crp. 5

CraticTiueckas JHATMMOCT (pa3Mep pafioRa M BEpORTHOCTB):

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

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

CCHJIKH HA OITYBJIMKOBAHHHE PE3YJIbTATH (B koTOpHX MOXKHO
RaiTH Gonee ACTANLHYIO HHGOPMALMIO):

® 3500000020 8008800008000 00 E SRS 0NeD0seO0D0e R e e PSS I esCO e
------------------------------------------------------
------------------------------------------------------
------------------------------------------------------










ANEXO B, p. 4

7.3.1

7.3.2

8.1.3

8.1.4

8.1.5

Cualitativo:

No hay Mas Menos Menos masa
dife- precipi- precipi- de gra-

rencia / / tacién /_/ tacion / nizo /

Otros resultados cualitativoS: .v..veenceereecoeseeesoennecassosconnnas

Cuantitativo:

Relacion de 1a Siembra/no SIieMDLa: ..eeececceceesssscscaccsncososaseses

Significado eStaAdiStito:r ueeeeeerecreeeesenneseeecsesoeossasnssnnnnnns

BASE PARA LA EVALUACION DE LOS RESULTADOS

Especificaciones analiticas fijadas ANTES de que se haya llevado a ca-
bo el proyecto

Caricter de la estratificacidn(es), en caso de gue hubiere: ...........

Tamano de muestra para cada estratificacidn (nimero de unidades de
siembra/o sin siembra):

Siembra: ...ecevece.. Sin siembra: ......c00004-
Prueba(s) y/o analisis para cada estratificacidn:
Transformacidn(es) para cada estratificacion y cada prueba:
Resultados para cada estratificacion, prueba y transformaciodn:
CualitabtivVo ! .civiiieseecesanesncenocoassossenasnnascossasnancnns

CUantitatiVO 2 cvevecencncsccaccsonssoeaosassccsossacsssctosacccscss

Especificaciones snaliticas sgleccionadas DESEUES, 9 SRRES,. S5 PRg-




8.2.3

8.2.4

8.2.5

9.1

9.2

9.3

10.

11.
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ANEXO B, p. 5
Prueba(s) y/o analisis para cada particidn:
Transformacion(es) para cada particidén y cada prueba:
Resultados para cada particidn, prueba y tranformacion:
Cualitativa: ......cc0cvnene eeesteascnccoacacoannans cresssaeeeeves

CUantitativa: cveecececoccasecescsonesascsncsoososscssosssassosasasss

EFECTOS QUE TIENE FUERA DE LA ZONA (por ejemplo fuera de la zona del
blanco)

PRINCIPALES REFERENCIAS PARA QUE SE PUBLIQUEN LOS RESULTADOS (lugar en
el que se pueden encontrar los detalles antes mencionados):

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

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




WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

10

11

12
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LIST OF WEATHER MODIFICATION PROGRAMME REPORTS

Review of Warm Cloud Modification by
Bh. V. Ramana Murty (September 1984) ...........

Papers Presented at the Fourth WMO

Scientific Conference on Weather

Modification

(Honolulu, Hawaii, 12-14 August 1985) ..........

Notes for the International Cloud Modelling
Workshop/Conference

(Irsee, Federal Republic of Germany,

15-19 July 1985). (Out of print) ........ce.....

Register of National Weather Modification
Projects 1983 (November 1985) .........cvveeenns

The Evaluation of Hail Suppression
Experiments ~ Report of Meeting of
Experts (March 1986) .......ccceceees sessencoans

Information Concerning Weather Modification
Directed to Government Decision-Makers
(June 19868) c.iveienescaneenenassarsscesacasnsnsse

Trends in Weather Modification - 1975-1983
(L.R. Koenig, Geneva, November 1986) ...........

Report of the International Cloud Modelling
Workshop

(Irsee, Federal Republic of Germany,

15-19 July 1985) ..cieiieennnnsransnnns sersaanas

Register of National Weather Modification
Projects - 1984 and 1985
(Geneva, July 1987) ....iiccceeccsassscsnsasoacns

Register of National Weather Modification
Projects - 1986
(Geneva, December 1988) ....cciveveeesansecnancns

Report of the Second International Cloud
Modelling Workshop
(Toulouse, B8-12 August 1988) ...cicccvecconannna

Proceedings for the Fifth WMO Scientific
Conference on Weather Modification and Applied
Cloud Physics

(Beijing, China, 8-12 May 1989) ......icvvevnnnn

WMO/TD-No.

WMO/TD-No.

WMO/TD—-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

53

57

78

97

123

139

182

208

268

269



WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No .

13

14

15

16

17
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Registef of National Weather Modification

Projects - 1987-1988 ......ccvieeninennns cecevese WMO/TD-No.

Register of National Weather Modification
Projects - 1989

(Geneva, May 1991) ......cccu0n Ceraessasassseaas WMO/TD-No.

Report of a Meeting of Experts to review
Findings and make Recommendations on the

Saudi Arabia Cloud Physics Experiment (SACPEX)
(Geneva, 14-16 November 1990) ..... Crecsactaanns

Report of the Seventeenth Session of the
Executive Council Panel of Experts/CAS Working
Group on Physics and Chemistry of Clouds

and Weather Modification Research

(Geneva, 19-23 November 1990) ....ccovvcececacs

WMO Meeting of Experts on the Role of Clouds
in the Chemistry, Transport, Transformation
and Deposition of Pollutants

(Obninsk, 30 September—4 October 1991 ......... WMO/TD-No.

330

417

448
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LIST OF PRECIPITATIONvENHANCEMENT PROJECTS REPORTIS

Report No. 1 Report of the First Session of the Interim Precipitation
Enhancement Project Board
(Geneva, November 1976)

Report No. 2 Position Papers Used in the Preparation of the Plan for PEP
(Geneva, November 1976)

Report No. 3 Plan for the Precipitation Enhancement Project
{Geneva, November 1976)

Report No. 4 A Review of the Hydrological Aspect of Evaluation of
Precipitation Enhancement
(Geneva, May 1977)

Report No. 5 Cloud Seeding Reagents (Sofia, Bulgaria, October 1977)
(Geneva, November 1977)

Report No. 6 Areal Extent of Seeding Effects in Relation to the
Precipitation Enhancement Project (Charlottsville, VA, USA,
November 1877) - (Geneva, December 1977)

Report No. 7 Aircraft Instrumentation for Cloud Physics Research and
Weather Modification Programmes (Boulder, CO, USA,
February 1978) - (Geneva, March 1978)

Report No. 8 Report of the Second Session of the Interim Precipitation
Enhancement Project Board - (Geneva, April 1978)

Report No. 9 PEP Design Document - (Geneva, April 1978)

Report No. 10 Survey of the Climatology and Symoptic Weather Patterns at
the Proposed PEP Site in Spain - (Geneva, November 1978)

Report No. 11 Operations Plan for Site-Selection Phase-3
(Geneva, November 1978)

Report No. 12 Preliminary Environmental Impact Study of the Site Proposed
for PEP (Geneva, December 1978) - (Geneva, August 1979)

Report No. 13 WMO Training Workshop on Weather Modification for
Meteorologists -~ Lecture Notes - (Geneva, December 1979)

Report No. 14 The Dispersion of Cloud Seeding Reagents (Valladolid, Spain,
March 1979) - (Geneva, April 1980)

Report No. 15 PEP Site Selection Phase-3, 1979 Field Programme - Overview
and Data Catalogue - (Geneva, February 1980)

Report No. 16 Report of the Third Session of the Precipitation Enhancement
Project Board (Geneva, September 1979)
(Geneva, November 1579)
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LIST OF PEP PROJECTS REPORIS, p. 2

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

17

18

19

.20

21

22

23

24

25

26

27

28

29

30

31

32

Statistical Design Considerations for Precipitation
Enhancement Projects (Moscow, USSR, 29 October to
2 November 1979) - (Geneva, February 1980)

PEP Site Selection Phase-~3, 1979 Field Programme — General
Weather Conditions and Rainfall Characteristics
(Geneva, March 1980)

PEP Site Selection Phase~3, 1979 Field Programme - Two
Studies of Precipitation Patterns - (Geneva, March 1980)

Report of the Fourth Session of the Precipitation Enhancement
Project Board (Valladolid, Spain, May 1980)
(Geneva, May 1980)

PEP Site Selection Phasg—B, 1980 Field Season — Overview and
Data Catalogue - (Geneva, October 1980)

PEP Site Selectioh Phase~3, 1980 Field Season - General
Weather Conditions and Cloud Structures
(Geneva, November 1980)

Rainstorms, Synoptic Background and Radar-Seen Clouds During
the 1980 PEP Season - (Geneva, November 1980)

The Uses of Numerical Models in Weather Modification Research
and Operations (Toronto, Montreal, Canada, December 1980) -
(Geneva, April 1981)

Report of the Fifth Session of the Precipitation Enhancement
Project Board (Geneva, May 1981) - (Geneva, May 1981)

PEP Site Selection Phase-3, 1981 Field Season - Data
Catalogue Weather Conditions and Cloud Structures
(Geneva, September 1981)

Report of the Sixth Session of the Precipitation Enhancement
Project Board (Geneva, March 1982) - (Geneva, April 1982)

Preliminary Assessment Report of the Site Selection Phase-3
of the Precipitation Enhancement Project
(Geneva, April 1982)

PEP Site Selection Phase~3 - Studies Based on Data Acquired
by Radar (Geneva, January 1983)

PEP Site Selection Phase-3, Supplementary Report on Analysis
of Duero River Basin Data (Geneva, February 1984)

Modification of Precipitation from Cumulus Clouds
(Geneva, February 1984)

Numerical Simulation of Cloud Behavior Based on Duero
River Basin Data (Geneva, June 1984)





