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NOTE

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

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

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

The present publication is the eleventh 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
1986. For various reasons, the Register does not contain information on all
weather modification projects.

The first seven issues of the Register were similar in layout and in
the gathered information. The eighth issue (1982) contained substantially
different information and format than did the earlier Registers. With the
endorsement of the EC Panel of Experts/CAS Working Group on Cloud Physics and
Weather Modification (fifteenth session, 1983), the 1983 issue returned to the
format and information of the first seven issues (with some modifications).
This Register continues that tradition.

To assist the reader in understanding the contents of each of the
12 columns used in the tabular presentation, detailed explanations are given
in Section II. The questionnaire which was sent to all Members in
September 1987 is reproduced, in Appendix 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 Part IV. 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 Appendix B. Reports on completed programmes are found in
Section VI.

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 1986 are
listed in Section VII.

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 tc assist if necessary.




IT.

DETAILED EXPLANATIONS OF COLUMNS USED IN TABULAR INFORMATION IN THE
REGISTER

(The figure in brackets following the column heading title is the
similar item in the questionnaire shown in Appendix. 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 gquoted 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. = PForestry Res. = Research

(G) = Government Trans. = Transportation
Hyd. = Hydrological Wea. Ser. =  Meteorological

Column 8: Apparatus, seeding location (8)

Abbreviations are as follows:

Air
A/C

Airborne G/B
Aircraft Temp.

Ground-Based
Temperature

Column 9: Agents, digpersal rates (8)

Self-explanatory.

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

LWC
Obs.

Liquid water content Temp. = Temperature
Observations

Column 11: Active period during reporting year (10)

Months of activity are inclusive.

Jan = January July = July

Feb = February Aug = August
Mar = March Sept = September
Apr = April Oct =  October
May = May Nov = November
June = June Dec =  December

Column 12: Documentation (12) and (13)

"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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1986

(1 (2) (3) (4) (5) (6) (7) (8) (9) (10) (QED] (12)
ARGENTINA
AR-1 ] Op. Lucha Province of 1970 |Agr. |Air: in-cloud seeding Convective clouds. Gct. 1985 |[None
Hail Antigranizo Mendoza at Inter- (G- using rockets, ) 1 Generally bases warmer |through
foot of Andes |rupted|Provin than +10°C; tops March 1986
Mountains Yes cial) calder than -20°C.
AUSTRIA
AU-1 1 Op. 500 HTP-Lower 48 15°-48 30°N (1981 Agr. Air: 2 A/C seeding 270 1 acetone Convective clouds. 16 Days: Histaoric
Hail |Target |Austria (Hail 15 209-15 50°E |Every {(P) at cloud base with solution in 27 Generally bases May records,
Test Project) land Langenlois |year acetone hurners hours 18.9 kg AgI warmer than +10°C, through Crop
D1str1cts of Yes tota] summit temperature August damage,
Krems Feh between 0 and -20°C Hail
not accurately kpown). pads.
Subjective decisions EIS, C/B
regarding seeding. '
AU-2 | Op. 1700 HTP-Styria 46 30°-47 15°N (1982 {Agr. Air: 5 A/C seeding 8000 7 acetone Convective clouds. 37 Days: Historic
Hail |Target |(Hail Test 15 309-16 00°E |Every |(P) at cloud base with sglution in 315 Generally bases warmer [May records,
Project) Styria, year acetone bprners hpurs, 80 kg AgI than +10°C, through Crop
o districts of Yes total Summit temperatures August damage,
Weiz, Gleisdorf between 0 and Hail
and Radkersburg =20°C (not accurately pads.
Lo known). Subjective
decisions regarding
seeding. EIS, C/B
BRAZTIL
BR-1 }{ Op. 148000 tWeather modifi-|NE Brazii, 1973 [Agr. Air: 3 A/C seeding 10 1/km saturated |Convective apd 72 Days: |None
PE Target [catjon program |State of Ceard |Inter-[(G), |[in- -cloud. solution; 45000 kg {orographic clouds. Jan, Feb
(E)(R) "7 lin Ceara ) rupted |Hyd. NaC1 total Generally bases & Apr
Ext Yes  |(6), warmer than +10°C;
Wea. tops warmer thap
Ser. 0eC. Visual and
(G) Satellite obs contribute
to decisjons on seeding.
| CHINA
CN-1 {Res.& (1050 Precipitation |Western Inner- [1959 |Agr, |Ajr: 1 A/C, artillery | 30 kg/hr solid €0z2;|Convective and layer May - Aug |Historic
Op. PElTarget |Ephancement [Mongolia Every (6) & |shells. Cloud top 60 kg Agl total’ clouds. Generally bases records,
) ' and Hail ' year |{Res. [seeding using colder than +10°C.’ Crop
Suppress:on Yes (G) explosive and splid Seeding decisions based damage
' d1spens1ng un1ts on cloud depth and top
temperature




(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
CN-2 | Res.& | 50000 Precipitation |Middie-West 1958 | Agr. Air: 1 A/C, artillery |5 kg/km solid CO2; |Convective and layer .| 96 Days: Historic
Op. Target |Enhancement Ji1in Province (G) & {shells. In-cloud 20 kg AgI total clouds. Generally bases | Apr-Sept records,
Hail and Hail ’ Ener seeding -5°C using colder than +10°C. Aircraft
PE(R) Suppression Yes (G) acetone burner, abs.
explosive and solid
dispensing units.
CN-3 | Res. 330 Hail Min County, 1960 | Agr. Air: artillery shells. | 10 kg AgI total Convective clouds with |June - Aug|Historic
Hail Target |Suppression Ganshu Province (G) In-cloud seed -5°C tops colder than -20°C records,
using explosives. Crop
Yes damage
CN-4 [ Op. Precipitation |Middle-East 1967 | Agr. Air: artillery shells. | 25 kg AgI total Cumulus clouds. Seed May - Aug [Histeoric
PE(R) Enhancement Helongjiang (G) In-cloud seeding decision based radar records.
& Hail and Hail Province Yes -5°C using echo (depth and top
Suppression explosives. height).
CN-5 | Res. 4600 Hail Zhuolu Count, 1985 | Agr. Air: artiliery shells. | 14 kg AgI total Convective clouds. Seed |May - Oct |Historic
Hail Target | Suppression Hebei Province (G) In-cloud seeding decision based on radar records,
Wed. using explosives. reflectivity. Crop
Yes Ser. damage
(G). Hail
pads.
CN-6 | Res & | 50000 Hail North Xinjiang [1974 | Agr. Air: artliiery shells. | 60 kg AgI total Convective clouds. May - Sept|Historic
Op. Target | Suppression (G) In-cloud seeding using Generally bases colder records
Hail explosives. than +10°C. Operations Target/
Yes decisions based Control
on weather forecast &
45 dbz radar echo.
CN-7 | Res.& | 15000 Precipitation North slope 1978 Agr. Air: 1A/C. In-cloud 4 g/min Agl; Layer clouds. Generally | Nov - Jan [Historic
Op Enhancement of Tianshan (G) seeding between -5 and { 460 g/min bases colder than +10°C. records
PE(R) Mountain, -15°C using acetone solid CO2 Seeding criteria
Xinjiang Yes and solid dispensing base on radar echo.
units.
CN-8 | Res. 9300 Precipitation Liuyang County,] 1983 Agr. Air: artillery shells 50-150 g/cloud; Convective clouds. ) July - Aug|Rando-
PE(R) | Target | Enhancement Hunan Province (G) & 1In-cloud seeding 5.4 kg AgI total Generally bases mized,
3000 Wea. using explosives. warmer than +10°C Historic
Control Yes Ser. Seeding criteria based records
(G) on top of radar echo

(6 km, 30 dbz).




(n (z)

(3)

(4)

(5)

(6)

(7)

(8)

(2)

(10)

(12)

CN-9 Op.
PE,
Hail

CN-10 Op.
PE(R)
and

Hail

CN-11 Op.
PE,

Hail

CN-12 Op.

Hail

CN-13 Res.
PE
(Inc.

Wet)

CN-14 0Op.
PE &

Hail

FRANCE
FR-1 Res.
Ops.
Hail

5000

33000

7500

176
Target

1500
Target
1500
Control

14000
Target

470000
Target

Precipitation
Enhancement

Precipitation
Enhancement
and Hail
Suppression

Precipitation
Enhancement
and Hail
Suppression

Hail
Suppression

Precipitation
Enhancement

Precipitation
Enhancement
and Hail
Suppression

Hail Prevention
National
Association for
the study and
fight against
Atmospheric
Disturbances.

East Qinghai

Central Sichuan
Province

South Guizhou

North Tianjin

Gutian

‘|Reservior

(North of
Gutian County,
Fujian

West of Hubei
Province

SW France,

Departments 09,
11,16,17,31,33
40,64,65,66,81

1973

Yes

1959

Yes

1980

Yes

1984

Yes

1975

Yes

Yes

1952
Every
year
Yes

r.
(G

Agr.
(G)

Agr.
(6)

Agr.
(G)

Hyd.
(G)

Agr.
(G)

Agr.
(P
type
1961
inter-
depart
mental
asso-
ciation

Airt artiilery shells
In-cloud seeding with
explpsives,

Air: 1 A/C, artillery
shells. In-cloud and
cloud top seeding
using explosives and
so'lid dispensing
units.

Air: artillery shells.
In-cloud seeding using
explosives,

Air: artillery shells.,
In-cloud seeding using
explosives.

Air: artillery shells,
In-cloud seeding using
explosives,

Air: artillery shells.
In-cloud seeding using
explosives.

Ground: 462 acetone
burning generators

50 kg Agl total

10-15 kg/min NaCl;

100 kg Agl total

15 kg AgI total

16 kg AgI total

4 kg Agl total

10 kg AgI total

8 g/hr/generator;
397 kg AgI total

Convective ¢louds,
Generally bases

colder than +10°C
Seeding criteria based
on radar echo.

Convective and layer
ciouds. Generally bases
warmer than +10°C;
generally tops

between 0°C and -20°C
Cloud depth 1500 for
rainmaking.

Convective clouds.
Generally bases

colder than +10°C.
Seeding criteria based
on radar echo.

Convective clouds.
Generally .bases

colder than +10°C
Seeding criteria based
on radar echo.

Convective and layer
clouds. Generally cloud
tops between 0°C and
-20°C, Decisions based
on forecast, radar and
radiosonde data.

Convective clouds

Orographic clouds.
Generally bases warmer
than +10°C tops colder
than -20°C. Criterian
for operations:
prediction of hail
larger than 15 mm
diameter.

an

May - Qct
Apr - Aug
May - Aug
May - Aug
Apr - June
May - Aug
4 to 22
Days
depending
in Dept:

Apr - Qct

Historic
records

Historic
records
Target/
Control

Historic

1 records

Historic
records
Crop
damage.

Rando-
mized
Historic
records

Historic
records

Historic
records
Crop
damage
EIS C/B




m

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(mn

(12}

FR-2 }0p.
Fog
ERMANY, FED
DE-1 {Ops.
Hail.
DE-2 | 0Ops.
Hail.
DE-3 | Ops.
Hail
REECE
GR-1 } Res.
Op.
Hai

0.6
Target
0.6
Control

ERAL REP

200
Target
400
Control

2500
Target
7000
Control

2800
Target
2800
Control

1000
Target
1000
Control

Turboclair for
dissipation

BLIC OF

Hail
Suppression
Muchldorf/
Altoetting

Hail
Suppression
Project
Stuttgart Area

Weather
Modification
Project South
Bavaria,
Rosenheim-
Miesbach

National Hail
Suppression
Programme
(NHSP) of
Greece

Charles de
Gaulle Airport
runway 09/27 -
OFU 09

Bavaria

SW Germany
48°5'N, 10°E

Country
District
Rosenheim-
Miesbach FRG

Northern Greece

1974
Every
year
Yes

1983
Every
year
Yes

1980
Every
year
Yes

1957
AglI
rocket
1974
(air-
craft)

Yes

1984 .
Every
year
Yes

Trans.
(G)

Agr.
(Tocal
G.)

Agr.
G &P
Wea.
Ser.
(G)

Agr.
(G)

Agr.
(G)

Ground: 13 aircraft
engines type ATAR 103
placed in housings
along the border of
the runway.

Air: 1 A/C seeding at
cloud base with Agl.

Air: 1 A/C seeding
at cloud base using
pyrotechnic fiares.

Ground and Air. Six
ground based acetone
burning generators
and 2 A/C seeding at
cloud base and in-
cloud (+8 to +3°C)

using acetone burners.

Air: 5 A/C seeding at
cloud base, top and
in-cloud (-5°C to
-10°C) using
pyrotechnic flares.

Seeding rate
4 1/hr 105 1 Agl
solution total

75 g Agl per
flare; 82 flares

(through 4 Sept.)

about 300 kg Agl
solution total

70 g/km; 54 kg Agl

total

Convectives clouds.
Generally bases

warmer than +10°C

Op. decisions make use
of information from
Munich met. office.

Convective clouds.
Generally base
warmer than +10°C
and tops colder than
-20°C. Ops criteria
based on forecast of
atmos. instability
and 25 dbz radar
intensity (PPI) with
core above -5°C
isotherm and echo
top 25000 ft.

Cumulus and orographic
clouds. Generally
bases colder than +10°C
and tops colder than
-20°C.

Convective clouds with
bases generally colder
than +10°C and tops
generally colder

than -20°C. Seeding
criteria based on
radar echo of 35 dbz
above the -5°C Tlevel.

12 Days:
9 Jan

20 Days

22 Days:
May - Oct

1 May to
30 Sept.

168 Days:
15 Apr -
30 Sept.

No
evalua~
tion

Historic
records
Hati1
pads.
EIS, C/B

Historic
records
Crop
damage
c/B

Rando-
mized
Experi-
ment
Crop
damage
Hail
pads C/B




(3)

(4)

(5}

(6)

(N

(8)

(9)

(10)

(1

(12)

(1 (2)
HUNGARY
HU-I | Ops.
Hail
HU-2 | Ops.
Hail
INDIA
IN-1 |Res.
PE
INDONESIA
ID 1 {Res.
PE (E)
Ext.
INC

1200
Target

1600
Target

1600
Target
1600
Control

400
Target
460
Control

Hail
Suppression
Project of
Baranya County

Hail
Suppression
Project of
Bacs-Kiskum
county

Warm Cloud
Modification
Experiment,
Maharashtra

Rain making
(rain
enhancement)

Southern
Hungary 45°48°
46°03°N;
17°54'-18°37 E

Southern
Hungary 46°00°
46°27°N;
18°50'-19°25 E

Maharashtra
State, 18°N-
16°06°'N;

1 74°16'E-

74°38'E

West Java

1976
Every
year
Yes

1985
Every
year
Yes

1973
Every
year
No

1985
Every
year
Yes

Ins,
Co.(G)

Ins.
Co.(G)

Res.
Inst
(G)

Agr.
(G),
Enr,
(G),
For.
(G),
Hyd,
(G).

Air: in-cloud seeding
at -6 to -12°C using
rockets.

Air: in-cloud seeding
at -6 to -12°C using
rockets,

Air: A/C seeding in-
¢loud about 300 m
above cloud base
using solid
dispensing units

Air and Gnd: 6 ground
based 1iquid spray
generators, 5 A/C

with spray generators.

Seeding at ground,
cloud base and
in-cloud.

0,5 kg/rocket;
595 kg Agl tatal

0,5 kg/rocket;
880 kg AgI total

1000 kg/day;
24000 kg NaCl
total

3000 kg/day NaCl
60 tons for

21 days

(by aircraft).
300 kg/day

urea solution
(1 part urea, 3
parts water);
10000 kg for 30
days by ground
generator,

Convective clouds.
Generally bases

colder than +10°C

and tops colder )
than -20°C. Seeding
criteria based on ht of
40 dbz 5 band radar
reflectivity and
tendency parameter of
cell development.

Convective c¢louds.
Generally bases

! colder than
+10°C and tops colder

than -20°C. Seeding
criteria based on ht
of 40 dbz 5 band radar
reflectivity and
tendency parameter

of cell development.

Convective clouds.
Generally bases warmer
than +10°C and tops
warmer than 0°C Ops.

 Criteria based on

aerological sounding,
synoptic conditions,
Tow cloud amount,
cloud depth.

Convective clouds.
Generally bases warmer
than + 10°C. Tops warmer]
than 0°C. Seeding
criteria: (a) surface
tel. hum. greater than
65%, (b) average tel.
hum. from surface

(830 mb) to 700 mb is
equal or greater than
50%, (c) wind speed at
700 mb 8-12 knots.

27 Days:

|Apr - Oct

26 Days:

I Apr - Sept

24 Days:
July-Sept

‘45 days
June, July
Oct.

Historic
records
Crop
damage
Hail
pads C/B

Historic
records
Crop
damage
Hail
pads C/B

Rando-
mized
Observa-
tions of
physical
proper-
ties of
seeded
and not
seeded
clouds.
EIS, C/B

Rando-
mized
also
historic
records,
EIS.




(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

m | (@
ITALY
IT-1 ] Res.
Dev.
PR
(E)(R)
Ext,
Inc.
IT-2 | Res.
Dev
Hail
RDAN
J0-1 | Ops.
PE
(E)
(R)
Ext.
Inc.
MADAGASCAR
MG-1 {0Ops.
PE(E)

3000
Target

160
Target

40000

400
Target

Progetto
Pioggia (Rain
Project)

Co11i Albani

Jordan Rain

Enhancement
Programme

Puglia

Central Italy
(Latium)

Mainly northern

half and
western half
of country

Region of
Vohemar

1986
Every
year
Yes

1986

Yes

1986

Yes

1986

Agr.
(P);
Ener.
(P);
Wea.
Ser.
(G&P)

Agr.
(G) &
For
(G)

Wea.
Ser.
(G)

Wea.
Ser.

(G) &

De-
fense

Project in pre-
seeding phase. In-
ctoud measurements
by airborne
instrumentation

Ground: 2 Kerosene
burners.

Air and ground: 6

ground based acetone
burning generators,
1 a/c carring acetone
burners. Seeding at
ground and in-cloud

-8°cC.

Air: 1 A/C using
solid dispersing
units seeding at
cloud base and.
top.

100 g/hr (each of
2 generators),
4 kg Agl total

3.5 to 4.5
gallons/hr

56 kg AgIl (by
aircraft only)
0.5 galions/hr;
21.5 kg AgI (by
ground based
generators)

250 g/min NaC1l
powder finer than
50 micrometers,
100 kg total

Convective clouds.
Generally bases

warmer than +10°C,
tops between 0°C and
-20°C. Ops criteria
based on aerological
and synoptic data,
surface wind and radar
reflectivity.

Convective orographic
and layer clouds.
Generally bases
colder than +10°C
tops between 0°C

and -20°C. Criteria
for operations,

cloud tops colder
than -8°C, liquid
water content greater
than 0.5 g/m>, ice
particles less than
10/1.

Convective and
orographic clouds.
Generally bases

warmer than

+10°C and tops

warmer than 0°C.
Criteria for operations
based on atmospheric

in stability

20 Days

77 Days:
July-Sept
Explora-
tory
studies.

17 Days
(aircraft)
31 Days
(ground)
Nov - Dec
1986

Jan - Apr
1987

7 Days
Jan - Apr

Env. C/B

Airborne
measu-
rements
of ice
nucliei
c/B

Historic
records
measure-
ment of
precipi-
tation
in
nearby
Tocali-
ties C/B




(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

(1) (2)
MALAYSTIA
MY-1 | Ops.
Dev.
PE
(E)
(R)
MOROCCO
MA-1 |Res
Ops.
PE
(E)
(R)
augm
ent
Snow
pack
NORWAY
NO-1 |Ops.
Fog
SPAIN
ES-1 {Ops.
Hail
ES-2 | Res.
PE

1139
Target

15000
Target

5-10
Target

500
Target

300
Target

MADA Cloud
Seeding

Al-Ghait

Hail Suppres-
sion in the
Rice Producing
bordering the
Lower Jucar.

Precipitation
Stimulation on
Grand Cannary

Kedah, Malaysia
(6°N, 101'E)

High and
Central Atlas
Mountains

Osto Airport,
Fornebu and
Os1o Airport
Gardermoen

Valencia,
Tower basin
of the Jucar
River

Grand Cannary
Island

1977
Every
year
Yes

Every
year
Yes

1964
Every
year
Yes

1975
Every
year

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

Wea.
Ser.
(G)

Trans
(G)

Agr.
(G &
P)

Agr.
(G) &
Hydr.
(G)

Air: 2 A/C using
liquid spray and
solid dispersing
units., In-cloud
seeding at 11 to
15°C (6000-8000 ft).

Air and ground using
acetone burners. In-
cloud seeding between
~5° and 18°C using

3 A/C and 7 ground-
based generators.

Air: 1 A/C seeding
at cloud top and in
~-cToud ( -1°C) using
solid dispensing
units.

Seeding with rockets
dispersing solid
material

Ground

50-100 kg/min
{solid): 40-80
1/min (liquid)
140 metric tons
NaCl total also
56-100 kg/min
(solid); 40-8¢0
1/min (liquid)
60 metric tons
urea totatl.

20 g/hr Agl

100 to 150 kg
solid CO; per
seeding CO2

Capsule of chloro
sulfuric acid

| Convective c¢louds.

Generaily base
warmer than +10°C,
tops variable
from 0°C to -20°C.

Convective and
orographic clouds.
Generally bases
colder than +10°C
and tops bhetween
0 and - 20°C.

Layer clouds.
Generally cloud bases
between -3° and

-10°C with tops
between 0 and

-20°C. Operations
depend mainly on
temperature.

Convective clouds.
Generally bases
warmer than +10°C
and tops colder

than -20°C. Daily
ops. depend on hail
forecast by meteoro-
logical service.

105 Days:
May - June
Oct - Dec
1 Day,
1985, 22
Days 1986
1 Nov
1985 -

30 Apr
1986

Jan - Mar
Nov - Dec
May - Oct

Historic
records

Historic
records

c/B




()

(2)

(3)

(4)

(5)

(6)

(7}

(8)

(9)

(10)

(1)

(12)

ES-3

Ops.
Hail

SWITZERLAND

Some people use hail

THAILAND

TH-1

NI
SuU-1

N

Res,
Dev,
Ops.
PE
(E)
(R)
Inc.
PR,
Fog.

F

Dp.
Hai

6000
Target

30000
Target
30000
Control

VIET

8600
Target

Hail
Suppression

cannons in an attempt to suppress hail

The Royal
Rain-making
Research and
Development
Programme,
Kingdom of
Thailand

IALIST REPUBLI

Hail
Suppression

Northern Spain,
Provinces of
Alava, La
Rioja and
Navarra

Requesting
Provinces in
Thailand

Uzbek SSR

1983
Every
year
Yes

1969
Every
year
Yes

1967
Every
year
Yes

Agr.
(G &
P)

but th

Agr.
Forst,
Hydro,
Res,
Wea.
Ser,
Water
resou-|
rces
(all
G)

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

Ground based
generators of the
Dessens design

ere is no contrel or col

Ground and air, 1
Tiquid spray ground
generator located on
mountain top seeding
cloud base, 20 A/C
using solid dispensing
units seeding at cloud
base, in cloud and
cloud top also
rockets.

Air: in cloud seeding
between -6 and -8°C
using rockets and
artillery shells
carrying explosive
and/or pyrotechnic
flare generators.

Agl

Seeding material:
CaCt, CaCg,

C02, NaC1,

solid Ca0, urea
NH4NO3, T3

Agl

lection of informati

Convective clouds.
Generally bases
warmer than +10°C
and tops generally
colder than -20°C.

Convective and
orographic clouds.
Generally bases
warmer than +10°C
tops warmer than

0°C (for cumuli),
between 0° and -20°C
for cumulonimbi.

Convective clouds,
predominant cloud base
temp. generally warmer
than +10°C. Tops
generally colder than
-20°C. Operational alert
based on probability of
hail 0.4; seeding
criteria based on radar
reflectivity at 3.2 cm
being less than that at
10 cm wave length.

on concerning these activities.

210 Days
Apr
through
Oct.

51 Days:
Apr-Aug

Rando-
mized
Historic
records
Crop
damage.
EIS C/B

Historic
records
Crop
damage.
EIS C/B




(m

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

()

(12)

Su-2

SU-3

Su-4

Op.
Hail

Res.
and

Fog

Op.
PE(R)

7000
Target

3500
500
100 m
Target
voiume

5000
Target
10000
Control

UNION OF SOVIET SOCIALIST REPUBLICS

Hail
Suppression

Artificial
Dissipation of
Supercooled
fog

Seeding of
Clouds to
Enhance Winter
Precipitation

(Contd.)
Tajik SSR

Airport at
Kishinev,
Moldavia.

Dnepropetrovsky
Region
Ukranian SSR

1964
Every
year
Yes

1985
Every
year
Yes

1985
Every
year
Yes

Agr.
(G),
Wea~

Serv.

(G).

Res.
(G).
Wea.

Serv.

(&)

Agr.
(G).
Wea.

Serv.

(G).

Air: in-cloud seeding
between -6 and -10°C
using rockets and
artillery shells
carrying explosive
and/or pyrotechnic
flare generators.

G/B: 1iquid propane
spray

Air: seeding in-cloud
at temperatures less

than -4°C in presence
of liquid water

{using 4 A/C

and solid dispensing
units.

Agl

Propane

Dry ice (solid
C0z)

Convective clouds,
predominant cloud base
temp. generally warmer

{ than +10°C. Tops

generally colder than
-20°C. Operations alert
based on forecast hail
probability 0.4;
seeding criteria based
on radar reflectivity
at 3.2 cm being less
than that at 10 cm
wave length.

Seeding criteria based
on temp. conditions,
wind speed & presence
of supercooled Tiquid
water.

Frontal; layer clouds
with cloud base temp.
generally colder than
+10°C. Tops generally
warmer than -20°C.
Criteria for seeding
includes c¢loud thickness
greater than 500 m.

Apr-Aug

|10 pays:

Nov-Dec

Jan-Feb
Nov-Dec

34 Days:

1 tions of

1 the

25 Days: | Compar-

| tation

| 12-hr

Historic
records,
Crop
damage,
EIS, C/B

Yes/
Physical
evalua-
tion
based on
observa-

visibi-
Tity in

target &
surround-
ing area
EIS, C/B

ison of
precipi-

in
target &
control
for

periods
EIS, C/B




(n

(2) (3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

NION

SU-5

SuU-7

Su-8

F SOVIET
Res. 1000
Op. Target
PE(R) | 1000

Contro
Res. 3000
Op. Target
PE(R)
Op. 12350

Hai Target

Op. 22600
Hai Target

TALIST REPUBLI

Seeding of
Clouds to
Enhance
1|{Precipitation

Precipitation
Enhancement

Hail
Suppression

Hail
Suppression

(Contd.)

Uzbek SSR,
Kashkadarins-
kaya Region

Georgian SSR

Georgian SSR

Moldavian SSR

1985
Every
year
Yes

1985
Every
year
Yes

1964

Every

year
Yes

1964

Every

year
Yes

Agr.
(G).
Wea.

Serv.

(G).

Agr.
(G).
Wea.

Serv.

(G).

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(@)

Air: seeding in-cloud
between -4 and -18°C
using rockets and

1 A/C carrying pyro-
technic flare
generators and solid
dispensing units.

Air: pyrotechnic
flares carried by
rockets seeding
in-cloud at temp.
between -4 and -18°C.

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

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

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

AgI and Dry ice
(solid CO2)

Agl

AgI

AgIl

Layer and orographic
clouds, cloud base temp
generally colder than
+10°C. Tops warmer than
-20°C. Seeding criteria
cloud base temp. -4 to
-20°C, cloud thickness
»300 m, baseg 1000 m,
changes in absolute
moisture saturation,
speed of cloud
glaciation.

Convective clouds,
cloud base temp.
generally colder than
+10°C. Tops warmer than
-20°C. Seeding criteria
requires clouds thicker
than 2 km.

Convective clouds,
cloud base temp.
generally warmer than
+10°C. Tops colder than
-20°C. Seeding criteria
based on forecast
probability of hail
greater than 0.4 &
ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
1ength being <1.

Convective clouds,
predominant cloud base
temp. generally colder
than +10°C. Tops colder
than - 20°C.

Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of

radar reflectivity at
3.2 cm to that at 10 cm
wave length being «1.

14 Days:
Feb-Apr

25 Days:
May-Sept

72 Days:
Apr-Oct

53 Days:
May-Sept

Instru-
mental
evalua-
tion
EIS, C/B

Yes

Yes (H)
Hydro-
Togical
evalua-
tion
EIS, C/B

Historic
records,
Crop
damage,
EIS, C/B

Historic
records,
Crop
damage,
EIS, C/B




(m

(2)

(3)

(4)

(5)

()

(7}

(8)

(9)

(10$)

(n

(12)

NION
SuU-8

Su-10

SU-11

Op.
Hai

Op.
Hail

Op.
Hail

VIET

3050
Target

11300
Target

4950
Target

Hail
Suppression

Hail
Suppression

Hail
Suppression

IALIST REPLBLIC.

(Contd.)

Ukranian SSR
Odessa Region

Armenian SSR

Ukranian SSR,
Crimea Region

1980
Every
year
Yes

1964
Every
year
Yes

1968
Every
Year
Yes

Agr.
(G),
Wea.

Serv.

(6)

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

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

Air: seeding in-cloud
between -6 and -8°C
and at cloud base
using rockets and
artillery shells
carrying pyrotechnic
flare and expiosive
generators

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

Agl

Agl

Agl

Convective clouds,
cloud base temp.
generally warmer than
+10°C. Tops colder than
-206°C. Operations alert
based on forecast of 0.4
or greater probability
of hail; seeding cri-
teria based on ratio of
radar reflectivity at
3.3 cm to that at

10 cm wave Tength

being <1.

Convective clouds,
c¢loud base temp gener-
ally colder than +10°C.
Tops colder than -20°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of
radar reflectivity at
3.2 cm to that at

10 cm wave length

being <1.

Convective clouds,
cloud base temp
generally warmer than
+10°C. Tops colder

than -20°C. Opera-
tions alert based on
forecast of 0.4 or
greater probability

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

26 Days:
May-Sept

83 Days:
Apr-0ct

28 Days:
May-Sept

Historic
records,
Crop
damage,
EIS, C/B

Historic
records,
Crop
damage,
EIS, C/B

Historic
records,
Crop
damage,
EIS, C/B




(1 (2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

NIQN

SU-12 Op.
Hail

SU-13 0Op.
Hail

SU-14 Op.
Hail

F_SOVIET SQCT

7700
Target

12400
Target

8700
Target

ALIST REPUBLT

Hail
Suppression

Hail
Suppression

Hail
Suppression

(Contd.)

Krasnodar
Region

Azerbaijan SSR

Northern
Caucasus

1967

Every

year
Yes

1967
Every
Year
Yes

1967
Yes

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

Agr.
(G),
Wea.

Serv.

(G)

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

Air: seeding in-cloud
between -3 and -12°C
and at clioud base
using rockets and
artillery shells
carrying pyrotechnic
flare and explosive
generators

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

Agl

AgI

Agl

Convective clouds,
cloud base temp.
generally warmer than
+10°C. Tops colder than
-20°C. Operations alert
based on forecast

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

Convective clouds,
cloud base temp.gener-
ally colder than +10°C.
Tops colder than -20°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.

Convective clouds,
cloud base temp. gener-
ally warmer than +10°C.
Tops colder than -20°C.
Operations alert based
on forecast of 0.4 or
greater probability of
hail & seeding cri-
teria based on ratio
of radar reflectivity
at 3.2 cm to that at

10 cm wave length

being <.

52 Days:
May-Sept

58 Days:
Apr-0Oct

55 Days:
May-Sept

Historic
records,
Crop
damage,
EIS, C/B

Historic
records,
Crop
damage,
EIS, C/B

Historic
records,
Crop
damage,
EIS, C/B




(1 (2) (3)

(4)

(5)

(e)

(7)

(8)

(9)

(10}

an

(12)

NION

su-15[res. | 3000
Op. Target
PE

UNITED STATES OF AME
US 1 [Res. 7200
PE Target
7200
Control
us 2 |Op. 1350
PE(R) | Target
988
Control
us 3 | 0p. -
PE
US 4 |Ops. ]13000
PE(R) |Target

F SOVIET SOCTALIST REPUBLI

Precipitation
Enhancement

RICA

86-585 Precip-
ation Augmen-
ation for
Crops Experi-
ment

86-172
KDWDC Project

Tahoe-Truckee
Project

Walker River
Project

(Contd.)

Modavian
SSR

Central
ITlinois

Kaweah River
Watershed,
California

Lake Tahoe -
Truckee River
Watershed,
Nevada and
California

Walker River
Watershed,
California and
Nevada

1985
Every
year
Yes

1986

1976
NR
Yes

1977
NR
Yes

1977
NR
Yes

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

Wea.
Serv.
(G)

Hyd.,
(P)

Hyd.
(G-
State)

Hyd.
(G~
State)

Air: 1 airplane plus
rockets carrying
pyrotechnic

flare generators.
In-cloud seeding

-4 to -18°C

Air:

aircraft using
droppable pyro-
technic flares

G/B and Air:

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

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

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

Agl

20 g.AgI per
flare

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

10-20 g/hr/acetone
burning generator,
5.2 kg Agl total

42 g/hr/generator

(isopropylamine),

22 g/hr/generator

(acetone), 10.5 kg
Agl total

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

(27 AgI/acetone),
6.8 kg AgI total

Convective and layer
clouds, cloud base
temp. generally

colder than -10°C.
Tops generally between
0 and -20°C. Seeding
criteria cloud
thickness and water
content.

Convective clouds

Orographic clouds

Orographic clouds

Orographic clouds

60 Days:
Nov. 1985
to

March
1986
May-Sept
1986

3 Days:
July-Aug

17 Days:
Nov, Dec

22 Days:
Jan, Feb,
Nov, Dec

30 Days:
Jan, Feb,
Dec

Random-
jzed
Experi-
ment
Instru-
ment and
hydro-
Togical
evalua-
tion
Eval.
EIS, C/B




(3) (4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

S OF AMERICA (Contd.)

(1 (2)
UNITED STATE
us 5 (Op.
PE
us 6 (Op.
PE(R)
us 7 (Op.
PE(R)
us 8 0p.
PE(R)
Us 9 |(Op.
PE(R)
us 10|0p.
PE(R)
UsS 11|0ps.
PE(R)
UsS 1210p.
PE(R)
and
Op.
Hai

614 Upper
Target |American
2600 River
Control{Project

Target |Project

3120 86-491
Target [Kern River
15600 |Project
Control

2600 86-507 T-18
Target

5100 86.590
Target {Santa Barbara
County
Cloud Seeding

6240 Utah Snowpack
Target |Augmentation
26000 Program

Control

3120 86-589

1196 Ruby Mountains

Target |Big Creek

835 Project,

Control|San Joaquin
River

31200 86-573

Target {Western Kansas
Weather
Modification

Sacramento,
California

Nevada

Kern River
Watershed,
California

Texas portion
of the water-
shed of the

Red Bluff Lake

Santa Barbara
County,
California

Southern Utah
Washington
County

Upper

| San Joaquin

River,
California

West Central
and Southwest
Kansas

1979
NR
Yes

1981
NR
Yes

1982
NR
Yes

1983
NR
Yes

1982
Yes

1985

every

year
Yes

1972
NR
Yes

1975
NR -
Yes

Hyd.,
Energy
(G-
Muni.)

Res.
(G-
State)

Hyd.
(P)

Energy
and
Hyd.
(P)

Agr.
(P)
Hyd.
(P)

Hyd.
(G-
Tocal)

For-
estry
(P)
Hyd.
(P)

Hyd.
(G-
Tocal)

G/B: 8 acetone burn-
ing generators

G/B: 6 G/B aerosol
generators

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

G/B: 13 arc-type Agl
generators

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

G/B: 12 propane
burning Agl
generators

G/B and Air: acetone
burning & pyrotech-
nic flare generators.
Airborne seeding is
in-cloud

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

20 g/hr/generator,
15.3 kg AgI total

50 g/hr, 2.0 kg
Agl total

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

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

5 g/min, 0.4 kg
AgI total

6 g/hr, 14.4 kg Agl
total

8.8 kg Agl total

0.126 1/min,

64-4 kg Agl

total; 1 or 2 1bs/
min, 946 kg dry ice
(solid COz) total

Orographic clouds

Orographic clouds

Orographic clouds

Convective clouds &

synoptic scale
disturbances.

Bands organized on

mesoscale.

Orographic clouds

Orographic clouds

Convective clouds

26 Days:
Jan, Apr,
May, Nov,
Dec

10 Days:
Jan, Feb,
Dec

18 Days:
Jan-Mar
Nov, Dec

169 Days:
Jan-Dec

3 Days:
Dec

26 Days:
Jan-Apr
Dec

36 Days:
Jan-0ct
Dec

66 Days:
Apr-Sept




(@D

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

us 13

us 14

Us 15

Us 16

us 17

us 18

D TE

Ops.
Fog

Ops.
Fog

Op.
PE(R)

PEER)

Op.
Hail
and
PE(R)

Op.
PE(R)

26
Target

52
Target

11700
Target

9178
Target

17711
Target

20280
Target

[ (Contd.)

85-545
Fog Dispersal
Project

85-546
Airport Fog
Dispersal
Project

86-575
City of
San Angelo

85-549

North Dakota
Weather
Modification
Project
District I

85-550

North Dakota
Weather
Modification
Project
District II

85-552
Edwards
Underground

Water District

Medford,
Oregon

Spokane,
Washington

San Angelo,
Texas

West Central
North Dakota

Northwestern
North Dakota

West of
San Antonio,
Texas

1972
NR
Yes

1979
NR
Yes

1985

every

year
Yes

1977
NR
Yes

1977
NR
Yes

NR
Yes

Trans
(P)

Trans
(P)

Hyd.
(G-
City)

Energy
(G-
State)

Agr.
(G-
State)

Hyd.
(G-
Tocal)

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

unit

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

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

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

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

Air: 2 A/C seeding

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

678 kg dry ice
(solid COz) total

6 1bs/mile, 5500 kg
dry ice (solid
C0z) total

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

59.1 kg AgI total;
740.8 dry ice
(solid COz) total

32.9 kg Agl
total;

302.7 kg dry ice
(solid COz) total

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

pyrotechnic flare,
19.4 kg AgI total

Layer clouds. Criteria
for seeding is the
occurrence of super-
cooled fog.

Layer clouds,
predominant cloud base
temp. 0°C. Seeding
criteria based on
occurrence of
supercooled fog.

Convective clouds

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

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

Convective clouds

2 Days:
Jan-Feb

8 Days:
Jan-Nov

36 Days:
Apr-0Oct

25 Days:
June-Aug

32 Days:
June-Aug

7 Days:
July-Sept




(n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

UNITED STATES OF AMERICA (Contd.)

us 19

us 20

us 21

us 22

us 23

Op.
PE(R)

Ops.
PE(R)

Op.
PE(R)

Op.
PE(R)

Ops.
Fog

2829
Target

468
Target

650
Target

1300
Target

5.2
Target

86-576 0C-16

85-558

Wind River
Weather
Modification
Project

86-588
Mokelumne
Project

85-562
Lake Almanor
Project

85-563
Ground-based
Cold Fog
Dissipation
System

Comanche
County,
OkTahoma

Big Sandy
River Brainage,
Wyoming

Central Sierra
Nevada
Mountains,
California

Northern
Sierra Nevada
Mountains,
California

Elmendorf AFB,
Alaska

1985

every

year
Yes

1972
NR
Yes

1974
NR
Yes

1972
NR
Yes

1971
NR
Yes

Agr.
G_
Tocal)
Hyd.
(G-
local)

Agr.
(P) &
Hyd.
(P)

Agr.
(P)
Energy
(P)

Agr.
(P),
Energy
(P)

Def.
(G)

G/B: 22 arc type
generators

G/B: AgI-NHgI
propane fueled
generators

G/B: 5 acetone
burning generators

G/B: 5 acetone
burning generators

G/B: 24 tanks
(dispensers) spraying
1iquid propane

0.5 or 2.0 g/hr,
2.2 kg AgI total

10 to 15 g/hr,
7.4 kg Agl total

25 g/hr, 11.3 kg

AgI total

25 g/hr,
AgI total

15 kg

12 gal/hr/dispenser,
110 gal propane
total

Convective clouds

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

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

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

Layer c¢louds,
predominant cloud base
temp. <0°C.

Seeding criteria is
the occurrence of
supercooled fog.

28 Days:
July-Sept

24 Days:
Jan-Mar

13 Days:
Jan, Feb,
Nov, Dec

15 Days:
Jan, Feb,
Nov, Dec

1 Day:
Jdan

Ramdom-
ized

experi-
ment

Random-
ized

Experi-
ment




(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

UNTTED STATES OF AMERICA (Contd.)

us 24

Us 25

us 26

us 27

Ops.
Fog

Ops.
PE(R
Snow
for
ski
area

Ops.
PE(R)

Ops.
PE(R)

YUGQSLAVIA

YU-1

YU-2

Res.
Dev.
Ops.
Hail
& Fog

Res.
Dev.
Op.Fog

130
Target

260
Target

3900
Target
2072
Control

260
Target
2072
Control

85904
Target

15
Target

86-578
Cold Fog
Dispersal
System

85-566
Sun Valiey
Ski Area

85-568
San Juan
Program

85~567
Central
Colorado
Project

Hail
Suppression

Seeding at
Open Coal Mine
"Kolubara"

Fairchild AFB,
Washington

{Sun valley,

Idaho

Southwest
Colorado

Vail and
Beaver Creek,
Colorado

SR Slovenia
SR Croatia,
SR Bosnia &
Herzegovina
SR Serbia and
SR Macedonia

1971
NR
Yes

1980
NR
Yes

1977

Yes

1978
NR
Yes

1967
Every
year
Yes

1986

Def.
(G)

Rec.
(P)

Agr.
(P))
Hyd.
(P)

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

Agr.
(G &
P)!
Energy
(G)
Wea.
Ser.
(G)

Energy
(G)

“1G/B: 23 1iquid

propane spraying
units

G/B and Air:

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

G/B: 6 acetone
burning generators

G/B: 8 acetone
burning generators

Air: in-cloud seeding
between -5°C and
-15°C using rockets.

Ground: 15 liquid
spray generators.

10 gal/hr,
10856 gal propane
total

100 to 300 g/hr,
1.7 kg Agl total

5 to 40 g/hr,
1.1 kg AgI total

5-40 g/hr,

3.4 kg AgI total

40 g/km?3;
1469 kg Agl total

25 kg/hr; 2500 kg
propane total

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

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

Orographic clouds,
bands organized on
mesoscale.

Orographic clouds,
bands organized on
mesoscale.

Convective clouds. Gene-
rally bases warmer than
+10°C tops colder than
-20°C. Criteria for
seeding at Teast 40dbz
at ht/0°C + 1.4 km

and ht dbz max greater
than ht 0°C; ht top
greater than ht -28°C;
ht 45 dbz greater than

| ht -14°C; log Z max

greater than 4.5.

Seeding criteria:
colder than -1°C and
visibility less than
200m.

35 Days:
Jan-Mar

| Nov, Dec

8 Days:
Nov-Dec

5 Days:
Jan-Feb

11 Days:
Jan-Feb

42 Days:
15 Apr -
15 Oct

20 Days:
1 Dec -
1 Mar

c/8

cs/8

c/8

Historic
records
Crop
damage
Hail
pads C/B




n

(2)

(3)

(%) (5)

(6}

(7)

(8)

(9)

(10)

(11)

(12)

ZIMBABWE

2M-1

oP.
PE(R)

390500
Target

National Cloud ZIMBABWE
Seeding

Operation

(NACSQ)

ZIMBABWE

1973
Every
year
Yes

Wea.
Ser.

Air: 2 A/C seeding
with pyrothnic flares
at cloud top and in-
cloud at -10°C or
below.

1505 Cartridges type
TB 2 consumed (AgI)
to seed 1106 clouds

Convective clouds.
Generally bases
warmer than +10°C
tops between 0°C and
-20°C. Developing CU
with tops at or below
-10°C (about 21000 ft
above mean sea level)
are seeded.

63 Days
17 Nov
1986
10 Apr
1987

c/B
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V=-ADDRESSES OF REPORTING AGENCIES

ARGENTINA Servicio Meteorologico Nacional
25 de Mayo 658
1002 BUENOS AIRES

AUSTRIA Zafmug
- Zentralanstalt fur Meteorologie und
Geodynamik
Hohe Warte 38
A-1190 VIENNA

BRAZIL Funceme
Av. Bezerra de Menezes 1900
60099 FORTALEZA - CEARA

CHINA State Meteorological Administration
46, Baishiqiaolu
Western suburb,
BEIJING, 100081

FRANCE Aéroports de Paris
Service Maintenance Nord
B.P. 20111
95711 ROISSY CHARLES DE GAULLE CEDEX

GERMANY, FEDERAIL REPUBLIC OF Deutscher Wetterdienst - Zentralamt
Frankfurter Str. 135
6050 OFFENBACH AM MAIN

GREECE OGA
Antihail Department
30, Patission Str.
10170 ATHENS

HUNGARY Meteorological Service of the
Hungarian People's Republic
P.0. Box 38
H-1525 BUDAPEST

INDIA Indian Institute of Tropical Meteorology
PUNE - 411005

INDONESIA Unit Pelaksana Teknis Hujan Buatan
Badan Pengkajian Dan Penerapan Teknologi
Jin M.H. Thamrin No. 8
JAKARTA PUSAT

ITALY TECNAGRO
Via Vittorio Emanuelle 173
00186 ROMA



JORDAN

MADAGASCAR

MALAYSIA

MOROCCO

NORWAY

SPAIN

SWITZERLAND

THAILAND

USSR

uUsa

- 26 -

Jordan Meteorological Dept.
Research Division

Amman Civil Airport

P.O. Box 341011

AMMAN

Direction de la Météorologie
Nationale

Division de la Météorologie Agricole

B.P. 1254

ANTANANARIVO 101

Malaysian Meteorological Service
Jalan-Sultan 46667

"Petaling Jaya

SELANGOR

Direction de la Méteorologie Nationale
Programme Al-Ghait
Division du Développement et
de la Recherche
B.P. 8106 CASA/QOASIS
CASABLANCA 02

.Norwegian Meteorological Institute

P.0O. Box 43 Blindern
0313 OSLO 3

Instituto Nacional de Meteorologia
Ciudad Universitaria
28040 MADRID

Atmospheric Physics ETH
CH-8093 ZURICH

The Royal Rainmaking Research and
Development Institute

Ministry of Agriculture and
Cooperatives

Bangkhen

BANGKOK 10900

USSR State Committee for Hydrometeorology
and Control of Natural Environment

12, Pavlik Morozov Street

123376 MOSCOW

National Oceanic and Atmospheric
Administration
6010 Executive Blvd.

""ROCKVILLE, MD 20852




USA (cont'd)

YUGOSLAVIA

ZIMBABWE
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U.S. Bureau of Reclamation

Division of Atmospheric Resources
Research

471 Maidu Drive

AUBURN, CA 95603

Federal Hydrometeorological Institute
Bircaninova 6

P.0O.B. 604

11000 BEOGRAD

Dept. of Meteorology Services
Box BE ISO
BELVEDERE HARARE
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REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF wMo: ..ESderal Republic of Germany . . ... ... ... ...
1. DESCRIPTION OF PROJECT
1.1 Project identification (name/location/organization) ............c. v

DE/3 Stuttgart Area

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

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

1.2 Purpose(s) of proiject

Precipitation augmentation - vrainfall /_ / snow VA4

Hail suppression [:37

Lightning suppression [/ /

Other (please specify) @ ... iiii ittt eneeansotonsnsoransnsennss

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

1.3 Major cloud type involved :

Orographic / / Cumulus /x_ Stratiform /_/ Frontal / /

2. DURATION OF PROJECT

2.1 Project duration in years: since.1979.(operational.since.198Q Juli) ...
: = 8 seasons

2.2 Operational period within each year :

-------

From: ..2L. April To: 10. 0Oct. inclusive. 173 days



wn

3

.4,
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SEEDING OPERATION

Seeding agent : AgI L}j?- CO2 £:i7 NaCl 1::7'

Cther (please specify) : ..........., I T veeeen
Generator(s) : On ground L::7 Airborne 1:27
If on ground, please give number of generators : .........vviiinneennn,

Procedure for airborne seeding :

Altitude of seeding (m) ..¢loud.base.(.27100Q-13QQm) ., .......c.vnt...,
Length of seeding track (m or km) .00 m se v b e as e aas e
Seeding rate (Kg h™') 0:.150.-,0.600 kg/hail call ... .. .............

PROJECT DESIGN

Basic design :

Target only 12:7 Target + control 5327‘ Cross—over.L:j7

Distance betwsen areas (km) : .100 and adjascent . ...... e -

Area definition :

Fixed / x/ Variable /_/

If variable, give basis for definition : ...... S

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

...5.cqntnal.aneas.Q&.adjacen$”.same.surface;than.target).....n .........
1 distant control area

PROJECT SITE

Project terrain :

Mountainous 1::7 Hiliy 1;;7 - Flat 1::7

Size of target area (km°) .. 2900 km2, ... beessarenenneaas ety

Size of control area (km®) .4.8very,~2500 km?, .1 further:+.1000 .km? . -

Number of precipitation gauges

_— ST L e T AT N T ST T T~




7.

.4,
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-----------------------

Other verification quantities (e.g., radar reflectivitysfaircraft
cloud measurementssfhailpads, e

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

EXPERIMENTAL UNIT

Duration of unit in hours or days : ..173.days.(09:20.r.‘) .eyery.seasqn, |

Conditions determining whether unit is seedable or not :

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

- Criteria: radar: PPJ:_2 '35 °dbz core intensity if "between -5% C isotherme
- ° C isotherme. RHJ > | gs .
Total number of units seeded and not seeded (in case of cross-over

design this applies to each area)

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

Randomization of experimental units : No-randomisation, due to ecomonical
—_ ___ 'purposes
Unrestricted / 7/ Restricted / /

If restricted, give nature of restriction : ........ .

D I R O L T I I T T I R I I I I R R

OVERALL PROJECT RESULTS (no stratification or partitioning) (under way)

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

a) Precipitation, b) testirmg gf differences frequency distributions of echo

. - -tntensitiee, treated ceﬂlsjﬁﬂkigfgﬁ;;c)fhailustone.diameten.(hailpads): gau
[9)

bivariate function
Transformation{(s) for each test & ..t eiveineeteeeotreeeoneeeennneas

Results for each test and/or analysSis : ...cvvevrnnroennn N

Qualitative : (tendency to:)

No More Less Less

Differ- Precipi- Precipi- Hail

ence /7 tation /X tation /_/ Mass /7 X

Other qualitative results : not.yet.sufficient.casesl..................
Quantitative



8.1.1

8.1.4

8.1.5

8.2

g.2.1

8.2.2

8.2.3

8.2.4 .

9.1

9.2
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BASIS FOR ASSESSMENT OF RESULTS -

Analytlcal spec1f1cat10ns fixed BEFORE the prqlect began
7 - 1) hail cells extension 2)
Nature of stratification(s), if any : duratian > 45 DBZ .. 3). mean-max.hail
diamet. 4) hail total energy

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

Seed: > 30 cases No seed: srensvaracna.

...........

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

b1var1ate functlon

------- R EEE N R N A ST S AN RSN SN S I I ]

to 3) in 8. 11 gauss

Transformation(s) for each stratification and each test :
Chetenee e st aneseat e eras e et et aratte et ata Nttt aasore st eet
Results for each stratification, test and transformation :
Qualitative & tieiieiiirtriiniereeniartraaeaen T T
Quantitative I ittt i ittt et i

Analytical specifications chosen AFTER the project began.

Nature of partitioning(sS) & ..ievienieeennonnennnonnaones e
Sample ‘size £or each partition (No. of seed/no-seed units) :
Seed: .iiieiininan No seed: ..uieveevncnns

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

T I I S SR SRR B A N A S N A A A N A A A € % 8 @ 2 AT P AAS T EP O EIE SO RO EGEEPOOREOETEYENO

Transformation(s) for each partition and each test :

I I N SR S SN A @ @ ® € 6 6 E T S T W& e Qe N e A e P S S SR P S E T EEEEOE NSS4 EAs e n s

- Results for each partition, test and transformation :

Qualitative @ v.uiiiieiiiieiciiii it aa e e

Quantitative : ....iiiiiiiieine e aees et r At e et

EXTENDED AREA EFFECTS (i.e., outside the target area)

Sign of effect : kee.precipitation. amaunt .an .seeding .days .(na significant)

trend to increase v
Max1mum dlstance ODSErved | Liiiiiiiiiai et
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9.3 Statistical significance (size of area and probability) :

10. COMMENTS

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

1) MUller, W. (1982): Hagelklimatologische Kennzeichnung des Stuttgarter

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

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

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

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

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

3) Miller, W. (1985): Hagelbek&mpfung in Baden-Wirttemberg in:
Hagelbek&mpfung Hagelforschung
Bayr. Staatsministerium f. Wasserwirtschaft und Verkehr, Minchen 1985,
pp. 21-31
4) Miller, W.  (1986): Reliable methods in hail prevention. - J. of Weather
_ Modif. vol. 18
in press: a) Hail climatology in Stuttgart area
b) Influence of hail supression experiment by AgJ on the precipitation
amount? ' ) ,
c) Zur rdumlichen und zeitlichen Verteilung von Radarechos 2 45 dbz
(potentiellen "Hagelzellen") in Sidwestdeutschland (Stuttgarter
Gebiet) '
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WORLD M E EORCLOGICAL ORGANIZATION

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF wMo: Federal Republic of Germany. .

+

1. DESCRIPTION OF FPROJECT
1.1 Project identification (name/location/organization) .......... ... ...,

‘e .ﬁ;ii.é&éé;;éé;;;.i..“.....“ ....... Ceiseestensan PN |

‘...M&ehiéoéf.:-élkgéééigg‘.'.“W'.'”...”'...“‘..‘“... Ceehens

|

1.2 Purpose(s) of project

Precipitation augmentation - rainfall 1::7 snow 5::7

Hail suppression 5:27

Lightning suppression i::7

Other (please specify) & .iiviuiiiiiiiorenenionsiransnsiasosncns .

1.3 Major cloud type involved :

Orographic 1::7 Cumulus L::7 Stratiform / ¥x/ Frontal 1;:7

2. DURATION OF PROJECT
from 1983 - 1987

2.1 Project duration in years: ... .0 . .00 0 5 e e
2.2 Operational period within each year :
From: OL.+. 05 TO: +vuu. .. inclusive.

May September

........
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SEEDING OPERATION

Seeding agent : AgI LSZ7 CO:. L::7 NaCl 1::7

Other (please specify)
Generator{(s) : On ground L::7 Airborne /y /

If on ground, please give number of generators

Procedure for airborne seeding :

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

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

Altitude of seeding (m) ..... 200, m <. 300Q.m
Length of seeding track (m or km) ....15 km
Seeding rate (Kg h™') .....4 .1tr per hour

PROJECT DESIGN

Basic design :

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

Target oﬁly /7 Target + control / x/ Cross—-over /f—?
Distance between areas (km) : ........... 200 vt vttt e e

Area definition :

Fixed / / Variable / X/
If variable, give basis for definition : ...... .. . it

Arez subdivisions, if any (give number and nature)

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

PROJECT SITE

Proiject terrain :

Mountainous /7 / Hilly /x/ Flat / y

Size of target area (k) oo 200
: q 400

Size of control area (KM ) ... ittt et tnnnestananoascnnnsns

NMumber of precipitation gauges

All types of precipitation_gauges in_target area
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Recording precipitation gauges_in target_area : ....... e . .
Recording precipitation gauges_in control argea + .......iceeiceirennnn., »
Other verification gquantities (e.g., radar reflectivity, aircraft

cloud measurements, hailpads, etc.) : .......... Ceeseesraresenieteennas
EXPERIMENTAL UNIT

Duration of unit in hours or days : ......c.eeeeeve [P e
Conditiohs determining whether unit is seedable or mot : ..............
Total number of units seeded and not seeded (in case of cross-over -
design this applies to each area)

Randomization of experimental units :

Unrestricted / _/ Reztricted / _/

If restricted, give nature of restriction : ...... .. et
Standard seeding period (hours) : ............ceiviennnnan R R
OVERALL PROJECT RESULTS (no stratification or partitioning)

Name of statistical test(s) and/or analysis (analyses) ;
Transformation(s) for each test : ....... cheeneen Peeeeuase it Ceeeaes '
Results for each test and/or AnalysSisS ! ciseirtcerriraeenans e e
Qualitative

No More Less Less

Differ- Precipi- _ Precipi- __ Hail

ence [/ - tation [/ _/ tation /_/ Mass [/ /
Other qualitative results : ..........cv.venn s e h et ee e e
Quantitative

e m - -




%)
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BASIS FOR ASSESSMENT OF RESULTS

Analytical specifications fixed BEFORE the project began

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

Seed: ... No seed: .....cvicveus

Results for each stratification, test and transformation :
Qualitative : (...t ieaninanrennnas ettt ese it e
QUANE 1AL IVE I ittt ittt e e s et

Analytical specifications chosen AFTER the project began

Nature of partitioning{s) I ...ttt iieeiineransaeesnsassoanensnns
Sample size for each partition (No. of seed/no-seed units)
Seed: ............ No seed: ........ccuu

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

Results for each partition, test and transformation :
Qualitative I L. i e e e s

QUantitative & ittt i e i e i et

EXTENDED AREA EFFECTS (i.e., outside the target area)

Sign Of @fFECE & ittt it i i et e e e

Maximum distance ObServed I . vvieeeetoasnesnssossssosssnasossasansonsns




9.

3

10.

11.

~

Statistical significance (size of area and probébility)-:

. . $ e s e e st e s s s s e e s se e P s e s s s s st e s anae * e e s o s e s P e s s s e nes s
...... L R L I L I R R R R R A A
) s 08 s e s a0 e 00 e I R S R R R R R R I I I I S AT AT t e s e v e .
......... ¢ e s s e 0 s e L N I I R R N R I R I R A S e R O A
.o .o . D I R R A A A I I I I I A A R t e e e s s t P e s s s e s es s s e

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

“ o e a8 000 . L] . e s - LRI - LR SR - e oo e m e e v e . R A A A )
® s 20 000 . A N I NI S R ) L} . s 0 e s s 923002 . s e s e o0 . . LR
L) LI I IR Y . e s 000 0. L A e 00 . . s a0 v LI Y s e e p e e e
.o . “ o 00 0 0 s . e ¢ e s .. . L LRI * o v m ey . s 00 00 e .
L R A Y LAY * . .. . “ s 908090 s o000 0. . . L] . . L I S B S Y
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WORLD METEOROLOGICAL ORGANIZATION

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: ............ LOREECE L e
1. DESCRIPTION OF PROJECT
1.1 Project identification (name/location/organization) ..............vuvnn

.=.National Czop.and. Sociale. Fnsuranee Agency (0GA). . ...............
1.2 Purpose(s) of project
Precipitation augmentation - rainfall [::7 snow L::7

Hail suppression a4

Lightning guppression /7

Other (please SpecCify) : .ot iiiiii it iiinnreneanetnennsenencennnenn
1.3 Major cloud type involved :
Orographic / _/  Cumulus / X/  Stratiform /_ / Frontal /7
2. DURATION OF PROJECT
2.1 Project duration in years: 5 years (1984-1988)
2.2 Operational period within each year :

From: .L5 .Apzril To:30.Septembahclusive.
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SEEDING OPERATION

Seeding agent : AgI 12:7 CO. L::7 NaCl / 7

Cther (please specify) & tuiiiin it ittt it iir e ieinrnnraeneerenenanans
Generator(s) : On ground / / Airborne / X/
If on ground, please give number of generators : .......c.ooveirvnennnn.

Procedure for airborne seeding :

Altitude of seeding (m) ......5000 m. (-10"C)

LRI

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

Length of seeding track (m or km) .......... 5000, m .

Seeding rate (Kg h™") . ... ... _14,4Kg.\ ..., il

PROJECT DESIGN

“Basic design :

Target only 1::7 Target + control 1};7 Cross-over 1:£f
Distance between areas (km) : .......... ZeTo | . ... e
Area definition :

Fixed [::7 Variable [::7

If variable, give basis for definition : ........ e U
Area subdivisions, if any (give number and nature) .........cc.0en.n.
PROJECT SITE

Project terrain :

Mountainous L::7 Hilly 1;:7 Flat L::?

Size of target area (km®) ca 1000
Size of control area (km°) ...... 1000 ’

Number of precipitation gauges

_ =T DT Y T et I TN T T T T

..............
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5.4.2 Recording precipitation gauges in target area : ..... None, .............
Recording precipitation gauges_in control area ....N?p? ..............
5.5 Other verification quaptities (e.g., radar reflectivity, aircraft
cloud measurements}'hallpads, it ec e et .
......... e Hadlpads
6. EXPERIMENTAL UNIT
6.1 Duration of unit in hours or days : ' 24 hours
6.2 Conditions determining whether unit is seedable ornot : ..............

35 dbz about - 5°C

6.3 1otal number of units seedéd and not seeded {in case of cross-over
design this applies to each area)

L8, days . @aCh. Or et . o e e e e

6.4 Randomization of experimental units

Unrestricted /*/ Restricted / /

If restricted, give nature of restriction ! .......ciiiviinrinrnnnnnn,
6.5 Standard seeding period (hours) : 24, hours. L
7. QVERALL PROJECT RESULTS (no stratification or partitioning)
Preliminary results
7.1 Name of statistical test(s) and/or analysis (analyses)

Mann Whitney U Test

7.2 Transformation{s) for each tezst : .. NORG + vt eernetttneennernstenenan

7.3 Results for each test and/or analysis @ ..ottt ittt cnn e

7.3.1 Qualitative : (tendency to:)

No More Less Less
Differ- Precipi- Precipi- Hail
ence /7 tation /_/ tation / _/ Mass / X/
Other gualitative results
7.3.2 Quantitative
Seed/no-seed ratio: .../Q.%.... Statistical significance: ..n.??.%..
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BASIS FOR ASSESSMENT OF RESULTS

Analytical specifications fixed BEFORE the project began (not applied)

Nature of -stratification(s), if any : None
Sample size for each stratification (No. of seed/no-seed units)
Seed: ........... 0 No seed: .............

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

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

Results for each stratification, test and transformation :
QUAlIitative & ittt i i e ettt ee e i et
Quantitative & Lttt i i ittt r e e e et s

Analytical specifications chosen AFTER the project began

Nature of partitioning(s) : ...... None ...ooviiii i e
Sample size for each partition (No. of seed/no-seed units) 1984 - 86
Seed: ...3%9....... No seed: ....39......

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

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

Results for each partition, test and transformation :
Qualitative & ...t i i e e e REERREENNPE

QUANEIitative : vovenrnnnes 70.%. reductian. ..o

EXTENDED AREA EFFECTS (i.e., outside the target area)

Sign of effect

Maximum distance observed : .... ..ttt ettt
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9.3 Statistical significance (size of area and probability) :

10. COMMENTS

..... L R I I I R A S R R AP LI I R T T T S R I R I RN A A R A A A Y
o800 a0 e s P R R R R e L L AL R I B A D I I R R R N S
P R e R R R RIS ©e 6 v e e cs s e esso e e . R I S A NI R
@ 8 5 6 4 80 64 % % 8 P B 5 e 9O S8 L0 B B E RSOSSN O S EAS 6L s L A A LI TR Y LFINY
----- 6 40606 % 000 s e e s 800 s s e s s ssue0 e I R R I R R N T I IS S N S R Y

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

660 0030608 0O e S50 GCH8 40N S EEFIGO 86895 S PeBae 0 .o s 6 0 a R R R N S S
90 e % ® 00606 ° 8D e 020606000 s0ee e o e % v s 8. . e st 0 - ¢ 6 2 a8 v et s 0 e w0000 00w
o CECEE - e o e e ® 6 ® e 8 e 8 0w e e a0 00 SO O e RS e o800 8 0 8 a a2 s 8 e s 0 ve s e o a0
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WORLD METEOROLOGICAL ORGANIZATION

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: ..JovdAn .Meteorplogical.Department......... e,
1. DESCRIPTION OF PROJECT .
1.1 Project identification (name/location/organization) ......... Creeeaaone
ceeraens Jardan. Rain .Enhancment. PragrammG ... covvenn. Cheaverenenenans
]ordan _

Meteorolog1ca1 Depa.rtment

2 0.8 0 6 8 5. 0.0 2 658 0 S S0 80 e 00 e es 0L L A A N R A} L I R S T S R I R S T I O O A e.» 0

1.2 Purpose(s) of project
Precipitation augmentation - rainfall /X / snow /__/

Hail suppression [/ /

Lightning suppression [j

Other (please specify) : .......... et e secestete s causea st st e ean
1.3 Major cloud type involved :

Orographlc E Cumulus /_—5__7 Stratiform /x / -Frontal L?

2. DURATION OF PROJECT

. : . 1987/1988 is the second _year
2.1 Project duration in years: .......... t e s eeseseevecranan s e we s et
2.2 Operational period within each vear :

st. th.
From: ......Nov. To: 15...4pr.nclusive.




SEEPING OPERATION

Seeding agent : AgI /x/ CO, /_/  NaCl /_ 7

Other (please sSpeCify) I (. iiiiiiiiiiiniitintetenenenetsesesonenenenans
Generator(s) : On ground 13;7 Airborne 1:;7
If on ground, please give number of generators : ...... 12

Procedure for airborne seeding :

oc® To -10¢°

5.

5.

5.

5.

5.

1

2

3

4

4.

1

Altitude of seeding (m) = . 0 il i i i it ittt e e
Length of seeding track (m or lm) ....YQF%4b¥§ ........................
Seeding rate (Kg h™') .. 2.1 gm/min. 'Per Generator . . . . . . ..
PROJECT DESIGN

Basic design :

Target only L::7 Target + control 1::7 Cross-over 1::7
Distance between areas (km) : """'-""""";1 .....................
Area definition :

Fixed [::7 Variable 1}{7

If variable, give basis for definition : ......iiviiii ittt
Area subdivisions, if any (give number and nature) ....................
PROJECT SITE

Project terrain :

Mountainous ng7 Hilly 1;;7 Flat /

Size of target area (km®) ..... QQJQQQ .................................
Size of control area (KM®) .. .euiuirnintieeieenreeneennnansnoannanns

Number of precipitation gauges

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

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



5.4.

5.5

6.1

" 6.2

6.3

6.4

6.5

7.2

7.3

7.3.

7.3

2

1

.2
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Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.) : .Radar..Step. Scans,.dircarft....

data - Temp., press., Liq. water, Ice particle concentrations

oooooo . I R O R N I T S R R A S Y T e I A I I A I SRR Y

EXPERIMENTAL UNIT

Duration of unit in hours or days : .....cceven Ceeserenenes Ceres e
Conditions determining whether unit is seedable or not ¢ ..civveveennn.

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

Lo I A T N S A A R A I A R I B © 8.0 5 8 6 6 9 5.0 0 6 0 0 8 s & 6 0 2 8 5O 8 eSS EEENLEO ESO .. 00

Randomization of experimental units

Unrestricted / / Restricted / /
If restricted, give nature of restriction ¢ ........... et e -
Standard seeding period (hours) : ..Ei.hgﬁ' ........ weans . .

OVERALL PROJECT RESULTS (no stratification or partitioning)

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

Transformation(s) for each test ¢ ......... freceee e e ee s e

Results for each test and/or analysis ¢ ceveveeecnnceoneas Ceci e

Qualitative :

No More Less Less

Differ- Precipi- Precipi- Hail

ence /7 tation / 7/ tation [/ / Mass / /
Other qualitative results @ ... ...ttt iiierertossonennaenansaens
Quantitative

Seed/no-geed ratio: ..., ... S[tatistiral eianificancas: ...
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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 : ...
8.1.2 Sample size for each stratification (No. of seed/no-seed units)
Seed: ............ No seed: ..... eeeeans

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 : ........... Cesaeateenn ceras f et tec et e
Quantitative R R R R
8.2 Analytical specifications chosen AFTER the project began
8.2.1 Nature of partitioning(s) : .......... C s esaas ettt

8.2.2 Sample size for each partition (No. of seed/no-seed units)
Seed: ............ No seed: .............
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 I ittt et ittt ettt et
Quantitative : .......... Ce i e et i ettt e
9. EXTENDED AREA EFFECTS (i.e., outside the target area)
9.1 Sign Of effeCt & i iui it e i e e e e i e e e e

9.2 Maximum distance observed & . ...t iet ittt it ettt ettt ot e et s -
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9.3 Statistical significance {size of area and probability) :

10. COMMENTS

.......... Q.dafe. we.have .heen. conducting .an. operational ..............

programme. In the near future however, its our intension

----------- 4 8 6008000080 L I R R I R I R R I I A A I R R R A R R B I R N A A N N S Y

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

...........
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ORGANISATION METEOROLOGIQUE MONDIALE

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS DEJA REALISE

[veuillez cocher (x) dans la ou les cases appropriées]

MEMBRE DE L'OMM : .......-MADAGASCAR AR.I..................... e,
1, DESCRIPTION DU PROJET
1.1 Identification du projet (titre/zone d'exécution/organisation)

Region .de Yohémar . ............... e e .
1.2 But(s) du projet

Augmentation des précipitations Pluie /*-/ Neige /!

Suppression de la grele !/

Suppression de la foudre / /7

Autres modifications (veuillez préciser) .Sécheresse ...... Loa ...
1.3 Principaux types de nuages traités :

Orographiques LEZ7 Cumulus / +/ Stratiformes / / Systeme frontali::7



3.2

3.3

4.1

4.2

4.3

- 52 -

DUREE DU PROJET

Durée du projet, en anndes : ..1986 . .. .. ... e teeteceeneeraeenn ceeen

Période opérationnelle au cours de chaque année :

du ..Mmois de Jonvier . ... au ...mois.d'Avril........ (inclusivement)

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

OPERATIONS D'ENSEMENCEMENT

Agents d'ensemencement : AgI / / €Oz £/ NaCl /+ /
Autres (veuillez Preéciser) : .co.eveeecevenenns tesesaiterrirasasnaacannsn
Générateur(s) : ~ Au sol /__/ Aéroporté(s) / +/

Dans le cas de génerateurs au sol, veuillez indiquer le nombre de
” ' d - - rd - -
generateurs utilises :

e a8 e s s 0000 e s0es 00 € 9.8 5.4 4 0 9 5 5 ¢ 65859 PSS 0L EERELSLEOSSSEBIOCEECESES v s

Méthode d'ensemencement par appareil aéroporte

Altitude de 1'ensemencement (m) ..72.000..0.3.000 Métres ..... PR
Longueur de la trajectoire suivie

pour l'ensemencement {m ou km) SR < T < cesessescanen
Taux d'ensemencement (Kg h™') vev..18.Kg par heure . ... .........

CONCEPTION DU PROJET

Conception de base :

Zone cible Zone cible et Zone cible et/ou zone

seulement /% / zone témoin / _/ témoin sans distinction /_/
Distance entre les zones (km) : .......cccvceevernctrioennannne ceeeanann

Définition d'une zone :

Fixe / +/ Variable /7

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

L T I O R R T R R N A I IS A R B S R BN A B A B S I R I A I I ] s 00 00

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




4.4

5.1

5.2

5.3

5.4

5.4.1

5.4.2

5.5

6.3
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Subdivisions des zones, le cas échéant (indiquer le nombre et la
nature)

SITE DU PROJET

Terrain

Peu —_
Montagneux / / Accidente / +/ Plat /7
Superficie de la zone cible (km?®) : .40Q0..... ceerecanaaaas Ceeanan cee
Superficie de la zone témoin (km?) : =......... e terreenreere e

Nombre de pluviométres : deux

Tous types de pluviometres dans la zone cible : LOML L
Tous types de pluviometres dans la zone témoin : ..... ceerresreseeasnes
Pluviographes dans la zone cible : ....an........}... .................
Pluviographes dans la zome témMOInM & .....veiuinirvneinvnnnnenennenenenn,

Autres mesures de vérification (par exemple, réflectivité radar,
mesure des nuages par aeronefs, coussins a grele, etc.) :

Néont.

LR A Y ® 0006000000 % a0 e 06 e s 0200000 00c0e9s02C0e0VEELE 98 e 8 s 0 00 s 0 et e s 0 .

UNITE EXPERIMENTALE :  -non traitée

Durée de 1'unité en heuUres OU €N JOULS § v uuuviveenenrnrensoenenrenens .

Conditions permettant de déterminer si une unité est ensemencable ou
pas :

Nombre total d'unités ensemencées et non ensemencées (dans le cas de
la conception avec zone cible et/ou zone temoin, sans distinction,
ceci s'applique a chaque zone)




6.4

6.5

7.1

7.3

7.3.1

7.3.2

8.1

g8.1.1

g8.1.2

8.1.3
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Repartition aléatoire des unités expérimentales :

Illimitée / / Limitée /[ 7/
Dans ce dernier cas, indiquer la nature des limites fixées :

Période standard d'ensemencement (heures) : ....... ettt

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

Test(s) statistique{s) et/ou analyse(s) : comparaison des

ultats obtenus avec les données statistiques

TéS

r(/)

Transformation(s) pour chaque test : .........ciuiiiiiiiiiniiiniiionns,

Pas de diffe- Augmentation + Diminution Diminution

rence !/ "/ des precipi- / ~ 7/ des préci- / "/ de la masse / N
tations pitations de grele

Autres résultats qualitatifs : ..Néant..........cciiiiiiiiiiean.... ceen

9 00 0000 e e D R R I I R R R I R AR A B A BT A A R BN N R I A I B R T B A N ]

Rapport ensemencement/pas d'ensemencement : Lpositif oL

Signification statistique : . + 120 & 180 % por ropport & la normale

CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS hon traité

Spécifications analytiques fixées AVANT le projet

Nature de la ou des stratification(s), le cas échéant :

LI I R N R A A R R N I I R SR S A I R 3 R I N I I S S T R I o I R O I I R A R I R I N A I ]

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

Ensemencement : .....ccc0.0...... Pas d'ensemencement : ....... ceeesnnan

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




8.1.4

8.1.5

8.2

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5
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Transformation(s) pour chaque stratification et pour chaque test :

Résultats pour chaque stratification, test et transformation :

Qualitatifs ¢ ......ciiiiiieiinnnennnnns ceoraresenas crteereteaeeeenas .o
Quantitatifs ! ...ttt ceeens feeraeseiarsereaean
Spécifications analytiques choisies APRES le projet

Nature de la ou des subdivision(s)

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

Ensemencement : ............. .. Pas d'ensemencement : .......cc00000.-
Test(s) et/ou analyse(s) pour chaque subdivision : »
Transformation(s) pour chaque subdivision et chaque test :

Reésultats pour chaque subdivision, test et transformation :

Qualitatifs : t.veecveeronnnesann et eerosrneesenn e Cerereensensenaveeee

Quantitatifs : ............. et eesserresannn et csconenrsnan

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

. Sve 2 i i 4
Indice de 1'effet : ,g§qu}9552mﬁﬂfs?Eggsgﬁwgtng%f%gfj?ﬁl.f.Q.g?PPTaﬁﬁs

opérations
Distance maximale observée : ... 45. 0. 20.km............. et

-

Signification statistique (superficie de la zone et probabilité) :




10.

11,

- K6 -

COMMENTAIRES

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

PRINCIPALES REFERENCES A DES RESULTATS PUBLIES
indiqués les détails des procédures ci-dessus)

------ @ e 2 ce e s 80 es 0000880 ses T T as00e e s s 0000 o e e

------ R I R A I S N R S B A S A A S A S R R R B R B A N A S R

-------- L R O I I R I I I e R R A I LI I BN A A A A I .o
@

. LRCEC R SR AR e e e 0000 A A A I R A * a0 a0c 0 0 o e oo s

(dans lesquels sont

s e ec e s e s nenan v ea e
......... eer e s e s e e e
R I R R A e O I .
R s 20w 0000

et es s s s essc e sv e e e
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METEOROLOGIQUE MONDIALE

ORGANISATION

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU_TEMPS DE.JA REALISE

[veuillez cocher {x) dans la ou les cases appropriees)

MEMBRE DE L'OMM : ., birecteur ae la Wetcorologle Raulonale  ALIAVEE MY UGNY- .
1. DESCRIPTION DU PROJET
1.1 Identification du projet (titre/zone d'exécution/organisation)
................ Le .Programme .congiste .2 .1'augmentation .. .ccooveennn....
. 2 00 o0 *® Tifre: AL GHAIT ..... 0 L) L LI ) L & » » 0 e o 0 00 L]
. coesssss.done.diexécution: HAUT.ATLAS . et . CENTRAL ;ATLAS.......
.............. V.Qrgonisation;: Directian .de.la. Météoralagie..........
Nationale
1.2 But(s) du projet
Augmentation des précipitations Pluie 1/ Neige /1 X/
Suppression de la gréle /7
Suppression de la foudre 1::7
Autres modifications (veuillez PréciSer) & .....ceeveeeovecoeeonneennnn
1.3 Principaux types de nuages traités :

Orographiques /537 Cumulus /SZ/ Stratiformes _:37 Systéme frontal/X/



to

4.1

4.2

4.3

- A8 -

DUREE DU PROJET

Duree du projet, en annses : .5, pour .une .premiére. période.............

Periode operationnelle au cours de chaque année :

du .. Q1 .Novemhre ......... au ..30.Avril, . ... ........ (inclusivenent)

Agents d'ensemencement : AgI / X_/ CO. D NaCl / /
Autres (veuillez PLECISEL) & tuvururvennnenennonoasanoassaasaonencasnns
Générateur(s) : Au sol /_x/ Aéroporté(s) / x/

Dans le cas de géneérateurs au sol, veuillez indiquer le nombre de
generateurs utilises :

7 pour le moment 11 prochainement

Méthode d'ensemencement par appareil aéroporte

Altitude de 1'ensemencement (m} ..AU.NIVEAU.T. ..—_<.-. S ol's DO

Longueur de la trajectoire suivie " .
pour l'ensemencement (m ou km) .........0 U . Ko« v vcvcvvvens eees et

Taux d'ensemencement (Kg h™') ....-.....,,,,,,,Q' 35&‘(/9\
’ )

CONCEPTION DU PROJET

Conception de base :

Zone cible Zone cible et __ Zone cible et/ou zone -
seulement / /  zone témoin / x/ . témoin sans distinction / /
Distance entre les zones (km) : 100 km

Définition d'une zone :

Fixe E Variable L—:/-

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

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




5.

.1

2

5.3

5.

4

5.4.1

5.

5.

6.

4.2

5

3
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Subdivisions des zones, le cas échéant (indiquer le nombre et la

nature)

SITE DU PROJET

Terrain

Montagneux / x/ Accidenté /_/ Plat /7

Superficie de la zone cible (km?) 15000 " K2

Superficie de la zone témoin (km?) : ............. e cen
Nombre de pluviometres :

Tous types de pluviometres dans la zone cible : .3........ Cheer et
Tous types de pluviometres dans la zone temoin : 15...... cheeeen e
Pluviographes dans la zone cible : .......... SO N

Pluviographes dans la zone temoin : ..... et ie e ear et

Autres mesures de veérification (par exemple, réflectivite radar,
mesure des nuages par aéronefs, coussins a grele, etc.) :

veeevee....Teflectivité radar, naramétre. microphysique.per.avion. ... ...,

ceee.-.....loboratoire kgl .que qancentration. ep. eay, liquide.et...........
cristaux de glace

UNITE EXPERIMENTALE

Durée de 1'unité en heures OU 8N JOULS : suveeeverenenrennnnonenrnennnns

Conditions permettant de déterminer si une unité est ensemencable ou
pas :

< Anaiyse-mesdechelle ‘et -resultats des modéles microphysiques- - -

telque "Guide®™ "Atlas model”
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) :




6.4 Répartition aléatoire des unités expérimentales:

Illimitée /_/ limitée /7

Dans ce dernier cas, indiquer la nature des limites fixées :

6.5 Période standard d'ensemencement (heures) & ......ueeeeevennnnneneenn.ns
7. RESULTATS D'ENSEMBLE DU PROJET (pas de stratification ni de division)
7.1 Test(s) statistiquel(s) et/ou analyse(s) :

® 0 5°0 0 2 6 0 9 B S0 5 5.0 0 8 S S S S S N S S UGN PSS S AL 0 S0 S0 UL G0 S SGE 00O EESELONEo

7.2 Transformation(s) pour chaque test : ....... e eae cetsessanes cevereeaioan

7.3 Resultats de chaque text et/ou analySe ! .....eceeveceossansoseannan e

7.3.1 Qualitatifs :

- Pas de diffé- ___ Augmentation ‘Diminution ___ Diminution
rence /__/ des précipi- / / des préci- / / de la masse / /
tations pitations de grele
Autres résultats qualitatifs & .....ccecesececnccasccrsecncocnanans e
7.3.2° Quantitatifs :

Rapport ensemencement/pas d'ensemencement : .......cicicicicianennn hee e

Signification statistique & ....iieeeeentrenncctatcecsersnctcncaneranns .

8. CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS

8.1 Spécifications analytiques fixées AVANT le projet

8.1.1 Nature de la ou des stratification(s), le cas échéant :

0

O O L I I R R S T S T T A S R A A A S B A A A A I L B A A L L AL AL B O B L

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

Ensemencement : .c..sve.00.00..... Pas d'ensemrncement : ....... . 000000

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




B.1.5

8.2

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

9.1

9.2

9.3

:Quantitatifs Dttt iiiecii e e
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Transformation(s) pour chaque stratification et pour chague test
Résultats pour chaque stratification, test et transformation :

Qualitatifs :

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

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

Spécifications analytiques choisies APRES le projet

Nature de la ou des subdivision(s)

Dimension de 1l'eéchantillon pour chaque subdivision (nombre d'unite
ensemencement/pas d'ensemencement) :

Ensemencement : ............... Pas d'ensemencement : ................
Test(s) et/ou analyse(s) pour chaque subdivision :

Transformation(s) pour chaque subdivision et chaque test :

Résultats pour chaque subdivision, test et transformation :

Qualitatifs : .....covverenanns ceesssacrennsnns N Chsescrrsenaeeaa

Quantitatifs @ .......cc0000 Ceeeeacoes Ceserreerranans e ieseeaeea oo

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

Indice de l'effet : ....cccvune.. et e e saanec s ececec o et aae e e,

Distance Maximale ODSEIVEE & .t veeeeenereneneeeneennoensnssenennenensnas

Signification statistique (superficie de la zone et probabilité)




10.

11.

COMMENTAIRES
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........................................................................

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

L R R R R R I R I I R R R R I I I T O R R N I I R L AL N R A B R I B I

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

PRINCIPALES REFERENCES A DES RESULTATS PUBLIES

------

indiqués les détails des procédures ci-dessus)

ee e s s s e s a0 e e a8 s e s e s s s s e ees s s e v e e e
................................................... e e o s
......................................... . s e e s 00 0000
o0 e a e e st s e s e s 0 e e e na s s es s e s s 00000 . . s s 000
e s s e s e e st s s as s s e . s e e s s e s e s e e00eeos s e e s e e 0

(dans lesquels sont

.........

---------
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ORGANISATION METEOROLOGIQUE MONDIALE

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS DEJA REALISE

[veuillez cocher (x) dans la ou les cases appropriées]

MEMBRE DE L'OMM : ....... Chteeemesocarane SUISSE . i iiiiiiiiieiiiiiteteannnane
1. DESCRIPTION DU PROJET
1.1 Identification du projet (titre/zone d'exécution/organisation)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

In the meantime the final report appeared in: Federer, B. et al.

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

1.2 But(s) du proijet
Augmentation des précipitations Pluie 1::7 Neige i::7
Suppression de la gréle /7
Suppression de la foudre /7
Autres modifications (veuillez préciser) : ........... Ceteeescaaeeenaes

1.3 Principaux types de nuages traités :

Orographiques 1::7 Cumulus 1::7 Stratiformes 1::7 Systeme fronta1£::7



2.1

2.2

3.1

3.2

3.3

4.1

4.2

4.3
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DUREE DU PROJET

Durée du projet, en années : ..... Ceveeseens Cheeseasasenen Ceeereennnann

Période opérationnelle au cours de chaque année :

du ... iiiecercnctatanen cee AU ceeoen cseceasas ceesssese (inclusivement)

Agents d'ensemencement AgI / / Coz [/ / NaCl /_/
Autres (veuillez PréciSer) : ...eeeeeecescascensones Ceerennaaes ceeneaae
Génerateur(s) : Au sol /__7 Aéroporté(s) /_/

Dans le cas de générateurs au sol, veuillez indiquer le nombre de
generateurs utilises :

PR N S R R A A B R I SR AP R Y P Y R R N A I S A I A A I BRI I IR R I I I I A

Méthode d'ensemencement par appareil aéroporté

Altitude de 1'ensemencement (M) ...eeeeeeececescscsasaccasssscoasssssioss

Longueur de la trajectoire suivie

pour l'ensemencement (m ou Km) ..ccsevnccacscssrevecscrcsnsscsascasans

Taux d'ensemencement (Kg h™') ..cueveivieeivenccsonacsnssassoasonnaas

CONCEPTION DU PROJET

Conception de base :

Zone cible ' Zone :cible et Zone cible et/ou zone .
seulement /_ / zone témoin / _/ témoin sans distinction [/ /

Distance entre les zones (km) ¢ ....icciercensecccaceccocnoscccanssonans

Définition d'une zone :

.
~~

Variable

~

Fixe 7

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

P T I I I I A AP AP A BRI I S B I I I A L AL I I R A S
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Subdivisions des zones, le cas échéant (indiquer le nombre et la
nature)

#0609 8 0200 00O OO AN O E 0L S L OO BTSSR LU S LSO ST S L0 E 0SS LSS0 SO LSS NSO08O0BO00 6D O

SITE DU PROJET
Terrain

Montagneux / / Accidenté / / Plat /7

Superficie de la zone cible (km?) :

5 8 6060250000080 00sEE00sRs0 SO NIESTTYTESN

Superficie de la zone témoin (km?) : .

® #2808 060 0008008 °ET0000000060TE0 OGS

Nombre de pluviometres :

Tous types de pluviométres dans la zone Cible : v..evecieonoecencecenns
Tous types de pluviometres dans la zone té€mOin ! +.cevevevcenonncannans
Pluviographes dans la zone cible : ...............;....................
Pluviographes dans 1a zone t€MOIN & tuuiveeetocencoeenconeronenoroneenns

Autres mesures de vérification (par exemple, réflectivité radar,
Id - - ~
mesure des nuages par aeronefs, coussins a grele, etec.) :

L R R R I I I I I O I R N I IR I I I I S I I N ]

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

UNITE EXPERIMENTALE

Durée de 1'unité en heures ou en JOULS [ tvevocecsnososassoossssacsnsss

Conditions permettant de déterminer si une unité est ensemencable ou
pas :

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

Nombre total d'unités ensemencées et non ensemencées (dans le cas de
. . Id » . » .
la conception avec zone cible et/ou zone temoin, sans distinction,
. Py )
ceci s'applique a chaque zone) :

® © @ 0003 0% 800 S S0P B S G O E RO LSS LSOO 60000606 0E0 9SO 0E0eS LIS NSIAIEIOOEIE
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Répartition aléatoire des unités expérimentales :

Illimitée /_/ Limitée /_ /

Dans ce dernier cas, indiquer la nature des limites fixées :

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

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

LI B AU B B A AN SR B I I BB B SR N I A N O I RN I B B W Y 9 0 0 5 68000000 0E0 RS8OI OSSN ERENIDETLEEN S .e

Transformation(s) pour chaque test : .cccececcnncen tsesessscseacaseens e

Résultats de chaque text et/OU ANALYSE : ceeeveosveccconosacocssansanans

Qualitatifs :

Pas de diffé- ___ Augmentation Diminution __ Diminution ___

rence /__/ des précipi- / _/ des préci- /_/ de la masse /_/
tations pitations de gréle

Autres reésultats qualitatifs : ......eceveecean. Cetesesescsesesteesarene

Signification statistique : €@ 9 P P 0 000 ¢S G LTSPE NGO T 0000 0O EENIOSSERBOOSS

CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS

Spécifications analytiques fixées AVANT le projet

Nature de la ou des stratification(s), le cas échéant :

- 4 . e = . 2 - s
Dimension de 1l'echantillon pour chaque stratification (nombre d’'unites
ensemencement/pas d'ensemencement) :

Ensemencement 2 ...ceecrvcccsccns Pas d'ensemencement ! ...cccoccccncces

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

Résultats pour chaque stratification, test et transformation :

Qualitatifs & ...ciiiecotrttetenttaasosctessotaaraonnnas ceetscsscssrnanans
Quantitatifs : ..ccoeenenn ceseereenenana e iteetessesesetaseeneacananannn
Spécifications analytiques choisies APRES le projet

Nature de la ou des subdivision(s) :

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

Ensemencement : .....cccc00000 Pas d'ensemencement : .....

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

Transformation(s) pour chaque subdivision et chaque test :

Resultats pour chaque subdivision, test et transformation :

Qualitatifs : ..ecoccecccces tsesssscrecnesas ceccesscenesescssassanaan .
Quantitatifs : ....cv0cieriiiecnnans ceerssann seseacecseeea ceovanes ceee

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

Indice de 1l'effet ¢ ...cvececcocsccescsnosasans .
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ANNEXE B, p. 6

10. COMMENTAIRES

@ e es e s s e ces o 0seeceoe e e 0 e 0o L IR I B B RS B N R A A A B I IR B R ]

11. PRINCIPALES REFERENCéS A DES RESULTATS PUBLIES
indiqués les détails des procédures ci-dessus) :

0% e s e0ss0s s e es s * s o000 ® 0 e e s e s 00 s 0 0B eCe I EBSECees

® 9 4 9 2 5 68 2 8 60 U 8 G 4U S S0 0 S PG00 LE IO SOEsIESSERIEOIEPLIEISOTOO

® 9 5 2 9 680808 9909 B0 0 0 e LS8 0D 00N R0 A0SO SSEEDNOSS

ee s 0 s eossseersesasos
seessessrsssnses e
ssceosssssessscesss e
s e s e esaseess s s s e e

(dans lesquels sont

e 0 e s e s s e eBes O e

e e e P csac0 s e e
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VII-REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting NO weather modification projects in 1986

AUSTRALIA STATE OF KUWAIT
BAHAMAS LEBANON

BAHRAIN LUXEMBOURG
BARBADOS MALAWI

BELGIQUE MALTA

BOTSWANA MAURITIUS
BRUNET MOZAMBIQUE
CANADA THE NETHERLANDS
CHILE NOUVELLE-CALEDONIE
COLOMBIA DAKISTAN
DENMARK POLAND

FIJI STATE OF QATAR
FINLAND RWANDA

GABON SAUDI ARABIA
GERMAN DEMOCRATIC REPUBLIC SEYCHELLES
GHANA SINGAPORE
GUINE-BISSAU SUDAN

GUYANA SYRIAN ARAB REPUBLIC
HAITI TOGO

ICELAND TRINIDAD AND TOBAGO
IRAQ TUNISIE

IRELAND TURKEY

KENYA UNITED KINGDOM

REPUBLIC OF KOREA

VANUATU
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WORLD METEOROLOGICAL ORGANIZATION

APPENDIX A, ANNEX A

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

QUESTIONNAIRE
TO GATHER DATA FOR THE 1986 ‘
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES

MEMBER OF WMO ....... Ceearrsesues cheserrstennsncansse

No weather modification activities in 1986 /_ /

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

TYPE (PURPOSE) QOF WEATHER MODIFICATION ACTIVITY OR PROJECT:

(a) Precipitation enhancement ........... e Ceeinenn /7
Activity is response to emergency (e.g., droughts) ...... L::7
Activity is for routine water supply augmentation R [::7
Goal is to extend wet period .......ciiiiiiiiiiiiiiiiaaann L::7
Goal is to increase precipitation during wet period ..... 1i:7

{b) Precipitation redistribution ...... ittt oo [::7

(c) Hail suppression ...... it re e eiaers st e L::7

(d) Pog dispersal ......... chereeaea Cereatsersre s aaas e 1::7

(e) Other (please specify) : ... ....... it ear it etesanaann

{ Research ...... [::7 )
THIS IS PRIMARILY A § Development ... [::7 ; ACTIVITY
i Operational ... [::7 ;

PROJECT AREA

(a) Approximate size of the project target area (km®) : ...........

(b) Approximate size of the control area (if used) (km®) : .......
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APPENDIX A, ANNEX A, p.2

(a)

(b)

(c)

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

PROJECT HISTORY

Year project started : ...ttt i it et

Has project been implemented each year since it was started ?

Yes / / No / 7/ Not known 1::7

Is it expected to continue during the coming year ?

Yes [/ / No / / . Not known [/ /

NATURE OF ORGANIZATION SPONSORING PROJECT

(Please place X in appropriate box)

ACTIVITY OF ORGANIZATION GOVERNMENT PRIVATE

Agriculture

Energy

Forestry

Hydrology o

Research Foundation N

Transportation . ' .

Weather Service

Other (please specify)
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APPENDIX A, ANNEX A, p. 3

PROJECT ACTIVITY THIS YEAR

(a) 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 1985, January-February 1986; another might be:
January-February 1986, December 1986).

(b) On how many days did this activity take place 7 ......oceue.nn
DESCRIPTION OF WEATHER MODIFICATION APPARATUS, MODIFICATION AGENT AND
THEIR DISPERSAL RATES, TECHNIQUES EMPLOYED, ETC. (see instructions)

(a) Seeding delivery system :

Ground AT et eseane How many generators ? 1::7
A;rcraft i::? ......... ceeean ... How many. aircrafts ? L::7
Rockets /_/ Artillery shells /7

Other (please specify) : J..viveeene ;........... ..............

(b) Type_of Generator :

Acetone burner / 7/ Pyrotechnic flare / /
Explosive /7 Liquid spray /7
Solid dispersal / / Other @ ...iiviienrnrnininnnas

(c) Location of release of seeding material :

/ Cloud base / /

Q
-
Q
[
o
(ng
(*]
o)
|\
~

In-cloud az

If release is ih—cloud, at what temperature or other criterion ?
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APPENDIX A, ANNEX A, p.4

Seeding Rate of Consumption Total Consumption

Material (give units) during this year (kg)

Agl il it e s e s ias st s aates  sessseesesessenasenesuoenaenn

20 o st et seesteetaa s anns

Dry ICe @ ciiteeecesncsvanannonan Ceses  weeeseresaes Cees e e s e asen

NaCl = i ii i innns Ceeeacase  sessaseas ceeeeiiecevaeeianann

Propane @ cii ittt ittt ee tesaiaeatases et enaaaanaons

10. CHARACTERISTICS OF CLOUDS TREATED :

(a) Convective _ o 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 / /

Colder than 0°C but warmer than —20°C 1::7

Colder than -20°C / /

(d) Criteria used to select days or clouds for treatment :
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PROVISIONS FOR EVALUATION

(a) None / /

(b) Randomized experiment / /

(c) Comparison with historical records / /

(d) Crop damage /_ / Hail pads /. /
() Other @ ...iiiiiiinitiineerineeonnnnannns st ettt
(f) Is a document on the evaluation _
available or planned? YES [/ / NO / /
(g) If so, is it available to WMO ? YES / / NO / /
MISCELLANEOQOUS
(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 7 YES [/ [/ NO / /
ORGANIZATION IN CHARGE OF PROJECT :
(a) Name of key technical pPersomn @ .......cocvevsnnnonsnscnansoess
(b) Organization : .......c00... e e e e ettt
(c) Postal address & ... iiitiiii ittt ittt

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

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

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

--------------------------------------------------------------------
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APPENDIX A, ANNEX A, p.6

15, REPORTING AGENCY :
(a) Name of reporting agency : ....... £t meesene e
(b) Official title of responsible office : ....ciiveeiiiini ey
{c) Postal address o ....iiiiiniiiiiinienns e e esr s e
(Signature) : (Date)

Please complete and return this questionnaire as soon as possible, and
in any case not later than 31 December 1987 to :

The Secretary-General

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

Switzerland
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APPENDIX A, ANNEX A, p. 7

NOTES FOR COMPLETING REPORT ON WEATHER MODIFICATION ACTIVITIES

- Weather modification activities which should be included in the Register

The seeding or dispersing into clouds or fog of any substance with the
object of altering drop-size distribution, producing ice crystals or the
coagulation of droplets, altering the 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) The use of fires or heat sources to influence convective
circulation or to evaporate fog;

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

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

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

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

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

artificial wind generation;

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

Weather modification activities which need not be included in the Register

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

Note: One completed copy of this fdrm is requested for each weather
modification activity (hereafter referred to as the project).




- 78 -

APPENDIX A, ANNEX A, p.8

ADDITIONAL EXPLANATION
OF QUESTIONS FOR THE
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

ITEM 1

ITEM 2

ITEM 3

ITEM 4

ITEM 5

ITEM 6

ITEM 7

ITEM 8

Mark (X) in the box that corresponds to purpose of activity. By
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 7 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 year 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 1985, January-February 1986.




ITEM 9

ITEM 10

ITEM 11

ITEM 12

ITEM 13

ITEM 14

- "EM 15
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APPENDIX A,ANNEX A, p. 9

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: AgI 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 7

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 Ttem 14.

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

APPENDIX A, ANNEX B A
(FRENCH)

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 1986 DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

COCHER LA CASE CORRESPONDANTE

Le Membre n'a pas déploye d'activite de modification
artificielle du temps en 1986 .......vccvunuen ereetecetterasann !/

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

1. TYPE (OBJECTIF) D'ACTIVITE OU DE PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS : ' '
(a) Augmentation des precipitations .........cieviieiniiannn /7

Activité déployée a la suite d'une situation L
d'exception (par exemple, sécheresse) .......... Ceeraeen /!

Activité déployée en prévision d'une augmentation
réguliére de 1'approvisionnement en €au .......ceooveesns /
7

Il s'agit de prolonger la période humide ............... /

I1 s'agit d'augmenter les précipitations

pendant la période humide ......ccvveeverenrenennnnn e /7
(b) Redistribution des précipitations ........c.0ceens e /7
(c) Suppression de 1a gréle .....ceveeernesnennsnsennnanoanns /7
(d) Dispersion du brouillard et a;

(e) Divers {veuillez PreCiSer) «iveeevisessssoecsnsensonsnss
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APPENDIX A, ANNEX B,

(de recherche
(

IL S'AGIT PRINCIPALEMENT D'UNE ACTIVITE (de développement ..

(

(d'exploitation ....

ZONE COUVERTE PAR LE PROJET

...... /7
Y
!/

(a) Superficie approximative de la zone cible du projet (km?)

(b) Superficie approximative de la zone témoin

(le cas chéant) (KM2) & veirrevenseoererenennnonss

HISTORIQUE DU PROJET
(a) Année durant laquelle le projet a été entrepris :

(b) Les activités d'exécution du projet ont-elles
année depuis le début des travaux ?

Oui /_/ Non / / Indéterminé

eu lieu chaque

/7

(c) Est-il érévu de poursuivre le projet au cours de 1l'année

prochaine ?

Oui / / Non / 7/ Indéterminé

/7
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APPENDIX A, ANNEX B, p.3

7. . CARACTERE DE L'ORGANISME QUI PATRONNE LE PROJET (veuillez cocher la

case appropriée) :

ACTIVITE DE L'ORGANISME ORGANISME ORGANISME
GOUVERNEMENTAL ~ PRIVE
Agriculture
Energie
Sylviculture
Hydrologie

Fondation de recherche

Transports

Service météorologique

Divers (veuillez préciser)

8. ACTIVITES RELATIVES AU PROJET EN 1986

(a) Quels sont les mois de l'année considérée pendant lesquels ont eu

lieu des opérations d'ensemencement ou d'autres activites
modification artificielle du temps ?

L R I R R I R I I I I I I I I R I I I I R R R I R A SRR R A}

I S I A R O I O S R I I I I O I I I I R I S R I I I I R R R I I I I A I R B I ]

(Note : Si la période considérée porte sur deux ans, comme ce
pourrait étre le cas pour un projet s'étendant sur les mois de
décembre et de janvier, veuillez indiquer les années faisant
l'objet du rapport; exemples possibles : décembre 1985,

janvier-février 1986, ou janvier-février 1986, décembre 1986).

(b) Nombre de jours de 1l'année durant lesquels ont eu lieu ces

activites ?
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APPENDIX A, ANNEX B, p.4

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

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

Au sol /7 Nombre de générateurs /7

Aéronef 7/ Nombre d'appareils /7

Fusées Y Projectiles d'artillerie /7
Divers (veuillez préciser) .......... e . e eteeeere e,
{b) Type de genérateur :

Brileur a acétone /7 Fusée pyrotechnique /7

Explosif 1::7 Vaporisation de liquide 1::7

Dispersion de solide [::7 Divers .....eievevennnnn e

(c) Lieu de dispersion de la substance d'ensemencement :

Au sol

Au sommet du nuage /

Si 1la

~

/
i

dispersion est effectuée

A la base du nuage /7

Dans le nuage /7

dans le nuage, a quelle

température ou en fonction de quel autre criteére ?

SUBSTANCE
D' ENSEMENCEMENT

VITESSE DE CONSOMMATION
(indiquer les unités)

CONSCOMMATION TOTALE
DURANT L'ANNEE (kg)

Agl
Pbl;
Neige carbonique
NaCl

Propane

.........................
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ANNEX B, p.5

CARACTERISTIQUES DES NUAGES ENSEMENCES :

(a)

(b)

(c)

(d)

Convectifs [::7 Orographiques Z::7 Couche 1::7
{cumulus) (stratiforme)

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

supérieures a +10°C /__/ inférieures 3 +10°C /7

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

supérieures a 0°C /7
inférieures a 0°C mais supérieures a -20°C /!
inférieures a -20°C : /_/

Critéres de sélection des jours d'ensemencement ou des nuages
L d
ensemencés :

----- R R R R N T N I I R e R I N R R R NN R NN

DISPOSITIONS PRISES EN VUE D'UNE EVALUATION

(a)
(b)
(c)
(d)
(e)

(£)

(g)

Aucune . A /7
Expérience aléatoire'

Comparaison avec des relevés anciens
Dégits aux recoltes /_/ Coussins a gréle !/

Divers : .vceivinrennnnennns ceteaseneas ....;....; ..................
Existe-t-il ou est-il prévu

d'elaborer un document sur o
1'evaluation de l'activite ? Oui /_/ Non /_/

Le cas echéant, est-il

possible de le mettre a la _
disposition de 1'OMM ? Oui / [/ Non

|\
~

DIVERS

(a)

Une étude concernant les
effets de ce projet sur
1l'environnement a-t-elle ete

préparée ? Oui Non

‘\
~
l\
~
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(b) Les couts et les avantages
escomptés (ou réels) ont-ils
éte analysés ? Oui

~
\|

Non / /

13, ORGANISME RESPONSABLE DU PROJET :

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

(D) OrganisSme I .....ciiceeiovooonovossaseeeennansanoacasannnansnnoosso
(C) Adresse @ .t.iiiiinrrnnnnennnn . cheeeataaa cee et neanenens et
14. REMARQUES FACULTATIVES :
15. - ORGANISME QUI FOURNIT LES RENSEIGNEMENTS
(a) Nom de l'organisme : .......... Ceseeseiecrasaeaeneasreeanenaaan e
(b) Titre officiel du bureau responsable : ........... see st
(c) Adresse : . ..iiiierresstosrassonensnnnansa e eesesacasans Ceerees

(Signature) (Date)

Veuillez remplir ce questionnaire et le renvoyer des que possible, et
dans tous les cas avant le 31 décembre 1987, a 1l'adresse suivante :

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

CH-1211 GENEVE 20
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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 des
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 1'évolution des nuages ou leur
environnement,

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

Par exemple :

(a) L'utilisation de feux ou de sources de chaleur pour influencer la
circulation convective ou pour évaporer 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 pou551eres, de
llquldes ou d'aérosols. : :

(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 libération dans 1l'atmosphere de particules radioactives ou
électriquement chargées ou bien d'ions.

(e) L'application a 1'atmosphére d'ondes de choc, de sources d'énergie
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 réacteurs et d'autres sources
de vent artificiel.

(g) L'utilisation de laser ou d'autres sources de rayonnement
électromagnétique.
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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 décharge 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 gelees dans les regions ou les champs plantés de
cultures que le gel risque d'endommager.

Note : Il convient de fournir un exemplaire dument rempli de de formulaire
pour chaque activité de modification artificielle du temps (dénommee
ci-apres le projet)
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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

QUESTION 6

QUESTION 7

Marquer d'une croix (x) la case qui correspond a 1l'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;

) developpement - activités pratiques déployées a des
fins d'optimisation des procédures;

o exploitation - activités pratiques directement axées

sur des avantages économiques.

La zone cible est la zone dans laguelle on cherche a obtenir
une réaction. La ou les zones témoins sont choisies de
maniere a ne pas etre touchées par la substance
d'ensemencement et utilisées pour evaluer les resultats
obtenus dans la zone cible.

Inscrire le titre et/ou le numéro de reférence du projet
utilisé par 1l'exécutant. Si le projet a été mentionné dans
l'inventaire  précédent, veuillez indiquer le  numéro
d'inventaire de 1'OMM qui figure dans la colonne 1.

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

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

(b) Indigquer si les activités ont subi des interruptions ou
si elles ont eu lieu chaque année depuis le deébut du
projet;

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

Indiquer les principales activités de l'organisme qui finance
le projet en marquant une croix (x) dans la case appropriee
(marquer plusieurs croix, le cas echeant}.
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QUESTION 8 - Indiquer les mois de 1l'année pendant lesquels les activités
ont été déployées 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'activité serait utile. Dans certains
cas, le projet peut s'étendre sur deux ans. I1 est
souhaitable que seule la partie du projet exécutée pendant
l'annee considérée figure dans 1l'inventaire pour 1l'année en
question. Si cela n'était pas possible, veuillez préciser les
années pendant lesquelles les activités ont été déployées (par
exemple, décembre 1985, janvier-février 1986).

QUESTION 9 -~ L'expression "appareil utilise pour - la modification
artificielle du temps" désigne ici tout appareil utilisé dans
1'intention de produire des modifications artificielles de la
composition du  comportement ou de la dynamique de
1'atmosphere. Par exemple, générateurs de fumées d'AgI,
dispositifs a propane, torches, fusées, projectiles
d'artillerie, moteurs a réaction, etc.

(a) Systéeme de dispersion de la substance d'ensemencement.
Indiquer en marguant une c¢roix (x). dans 1la case
appropriée, la nature du systeme de dispersion au sol ou
aéroporté, etc.

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

(c) Indiquer 1le lieu de dispersion de 1la substance
d'ensemencement.

(d) Indiguer la substance d'ensemencement qui est utilisee
et la vitesse de dispersion (masse par unité de temps,
masse par nuage, etc.). Indiquer, en kilogrammes, la

_quantité totale de substance dispersée durant toute la
periode a 1'étude.

QUESTION 10 - (a) Indiquer, en marquant une croix (x) dans la case
appropriée les caractéristiques générales des nuages qui
ont éte choisis pour traitement.

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

(c) Indiquer 1'intervalle prédominant de températures au
sommet des nuages.

(d) Quelles sont les caractéristiques qui permettent de
distinguer les jours d'ensemencement ou les nuag=s
ensemencés des autres ?
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QUESTION 11

QUESTION 12

QUESTION 13

QUESTION 14

QUESTION 15 -

- Cette question se rapporte a 1l'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
prévoir et/ou mesurer l'ensemble des modifications subies par
l'environnement du fait de cette activité, ainsi que toute
analyse distincte concernant les avantages économigues
escomptés ou obtenus.

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

Cette question doit permettre a la personne qui remplit le
questionnaire de fournir tous les renseignements qui ne sont
pas couverts par les questions 1 a 13 comprise et qu elle juge
significatifs ou intéressants, notamment les références a des
publications sur les résultats de 1' operation ou de
l'expérience de modification artificielle du temps. Tout
renseignement qui ne figure pas dans les questions qui
précédent, plans définitifs concernant un nouveau projet,
renseignement recherché, etc. peut étre exposé en liaison
avec la question 14.

Veuillez indiquer le nom et 1l'adresse de 1l'organisme qui
fournit ces renseignements a 1'OMM.
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APPENDIX A, ANNEX C
(RUSSIAN)

NPOrPAMMA NO AKTWBHbIM BO3AEACTBMAM HA NOCOLY

BOMNPOCHKK
N0 CBOPY AAHHHX IAA PEECTPA NPOEKTOB HA AKTMBHbIM
BO3JAEACTBAAM HA NOTOAY - 1986 r.

NPOCbEA 3ANCAHUTL COOTBETCTBYHUME KBAAPATH
UJEH BMO titniiiirietensenonencecensasssonssnsassuasnoncsasnccassssaones

JeATeNbHOCTL MO 8K TMBHOMY BO3AENCTBUI HA NOroldy He NPOBOAWAACHL B

1986 r. L/

(MpocbGa npuchaTh 3Ty HOpMy, JaXe ecAu JeATENbHOCTb MO aKTWB-
HOMY BO3JENCTBWI Ha NOroAy B 3TOM FOlYy HE MPOBOAWMAACH).

1. BWUA (UEAL) AEATEABHOCTHA WAW NPOEKTA NO AKTWBHbHM BO3AENCTBWMAM HA
Nnoroay:
3)  YBEAUUEHMUE OCALKOB +evsveocansscnsenncnsennnnosos l/

JEeATEALHOCTL BbH3BAHA HDESBHUaﬂHHMM O0CTOATENb-
CTBaMU (HANPUMEP, 33CYXU) tevvvreorsoorssnsssons

JeATENBLHOCTE OCYWECTBAALTCA B UEARX OOLYHOrO
YBEANULHWUA BOAOCHAOXEHUA o vvrevreosenoossannnns

NI\

C Uuenbl NPOANEHUA BNAXHOIO NEPUOAA cvvvcrseeenss

C uenbw yBEAWYEHUA OCALKOB B TEUYEHWE BAAXHOIO
MEPUCAE +eecvecesvosasssorssoscasscssansnsessossoans

NI\

b) fepepacnpefefieHNE OCAAKOB «eveovssccncansscensos
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C) NPEAOTBPAUEHUE TPAAA tvuevnrernennnrenanennennns L/
b)  PACCENBARME TYMAHA «vveeneennenncenneeneennennes LT
e) JApyrue Buab (MPOCbGA YKA3ATb) vevacsencens ceeens
(MCCARAOBAHUA o.vwws. L7 )
( )
2. 3TA JEATEALHOCTL HOCHMT (PA3BUTUR vuvenvnnn. YAV
{ NABHbIM OBPA30M XAPAKTEP ( )
(OnepaTtuBHOrO )
(CBOMCTBA vvvvnnnnae L)
3. PAAOH NPOEKTA
a) TIPUGANSNTEALHb PA3MEp panoHa UEAM MPOEKTa (KMZ): ........

b) NpUGAN3UTENbHbIA PasMEP KOHTPOAbHOTrO0 panoHa (ecau

MCMOMB3YETCH) (KMZ) 2 v eeneensensaneansnnens e,
4, HA3BAHWE W/WAW OB03HAYEHWE NPOEKTA: ....... P R
5 MECTOHAXOX AEHWE PAUOHA, AE OCYUECTBAAETCA NPOEKT:
6. UCTOPUA NPOEKTA
a) T04 HAYana NPOEKTA: .eveecccone C et eeeetesssasanaaneeeseenone

b) OcywecTBARACA AW NPOEKT KaxAiui roA nocne ero Hauvana?

la £/ hetr £/ He u3sectHo /7




- 93 -

APPENDIX A, ANNEX C, p.3

¢) TMpeanonaraeTcA AW NPOACAXEHWE NPOEKTa B TEUYEHUE CAELYIUErO
roaa?

Ja a4 Hetr [/ He wssectHo [/ /

XAPAKTEP OPFAHU3AUMM, 3AKA3ABIUER NPOEKT
(npocb0a NocTaBuTb X B COOTBETCTBYWWEM MeCTe)

Cenbckoe x03ANCTBO

JHepreTuka

flecHoe x03AKWCTBO

(niponorua

HayJyHo-UCCNeA0BaTEALCKASR

TpaHcnopT

Cayxda norghbl

ﬂDOqu‘(ﬂDOCbﬁa yKasaTth)

8.

JAEATEABHOCTH NO NPOEKTY B 3TOM r0OAYy

a) B kakve MecHub TeKyuwero OTYETHOro roAa MNPOU3BOAWACA 33CEB YAM
NpOBOAWAACH APYyras ABATEAbHOCTb MO AKTUBHOMY BO3JEWCTBWAK Ha
noroay?

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

(lpumMeyaHue. Ecay oTueTHuH Nepuoa oxBaThsaeT ABa rola,
HanpuMep, npw coO0OWEeHWU WHPOpMAUUKM O NPOEKTE, OCYWECTBAAEMOM
B nepvoa lexkadOpA v AHBapA, TO nNpocb0a yKa3aTb rolu. [ipamep:
jexkadpb 1985 r., AHBapb-fespans 1986 r.; APYroin nNpwuMep:
AHBapb-fespans 1986 r., aexkadpb 1986 r.).
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b) CKONbKO JAHEA NPOBOAMNACH 3Ta AEATEABHOCTH? ..vueenn Ceeeeenaen,
9. OMUCARWE YCTPOWCTBA AKTWBHOrO BO3JEACTBMA HA NOroAy, PEATEHTOB

AKTWBHOI O BO3AECTBUA ¥ CKOPOCTW WX PACMHAEHNA, WCNOAb3YEMbIX
METOM0B WU T.4. (cM. yKa3aHua)

a) CwucTtema A0CTaBKM MaTtepuana Ana 3acesa:

HazeMHad £/ viiveinnnnnnn CKO/IbKO reHepaTopos? LT
CamonéT LT i CKOAbKO CaMOAEeToB? 7
Paket [/ J ApTuanepuinckue cHapaas /7
Mpouan (nprbGa YKB3ATb) seveusessosnssssesoncnsnsaroossssasnns

b) Twn reHepaTopa:

AUETOHOBAR ropeska /~7 [upoTexHaueckas paketa /7
B3pHBUATOE BEWECTBO /7 Pas0pu3rusaTens xuakoctw 2/
PacnuAnTeNb TBEPLHX YACTUL £/ NPOUEE: vvvrvvnverecnnoenaans

c) PacnonoxeHWe BHINYCKa 3acevBawuWero BewecTsa:

HaseMHoe /—7 HuxHaAa rpanvua odnakos
BepxHas rpaHuua odrakos /7 . B oGnanax v

Ecav BHNYCK OCYWECTBAAETCA B 00naKe, TO NPWU KAKOW TeMnepaType
WAW APYroM KpuTepun?

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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PearexT Pacxoa O6uuin pacxol B
3acesa (YKa3aTb elAuHWUbN W3MEPEHUA) B Teyenue roaa (Kr)

10.

PbI,

NaCl

XAPAKTEPUCTUKW OBPABATHBAEMbIX OBJIAKOB:

al

b)

c)

KOHBEK TUBHLIE Cron
(Ky4yeBsbie) /7 QOporpaguuyeckue /7 (caouctooBpasHue) 2/

MpeoGnasanuan TemnepaTypa B HWXHER yacTW odnaka (CO):
Buwe +100C £/ Huxe +100C L7
peoGaajawuan TeMnepaTypa B BEPXHEM 4YacTu o6naKa:
Bwwe 00C
Huxe 00C, Ho Bhuwe -200C 7
Huxe -200C L7

Kputepuu, UCNOoNb3yeMHe npu BLOOPE AHEH WAWM 00AaK0B A8 padoTh:

---------------------------------------------------------------
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11. OBOCHOBAHWA ANA OUEHKW
a) He umeetca [/
b) PaHAOMW3WPOBAHHbUIA 3KCNEPUMEHT 7
c) CpaBHEHWE C UCTOPUYECKWUMA JaHHbMW /7
d) Yuep6 ypoxaw /7 Fpasomeps 2/
e) fpouve: ......... e, .

f) WMeeTCA AW AOKYMEHT NO OLEHKe
WAW NNAGHWUPYETCA TaKOBOW? W L7 HET ./

g) Ecau pa, TO MOXHO Au €ro
HanpasnWTb B BMO? , N 7 HET

Q

12. PA3HOE
a) bunaa AuM NOAroTOBAEHA ANA 3TOrO0
NPOEKTa OUEHKA BAWAHWA HA ,
OKpyXamuyw cpely? W L7 HET [/

b) TMpoBefeH AM aHaNW3 NpPeAnonaraeMbiX :
(WAn daKTuyeckux) 3aTpaT v Bwroa? AR 7 HET

13. HA3BAHME OPFAHW3ALWKM, OTBETCTBEHHOW 3A MPOEKT:
a) 0aMUAMA rNaBHOMO TEXHUYECKOrOo AUUA: ...... R TR R TR
b) OPraHU3aUMAL ieuirerieeencsronsososssocssasnnss ,...f ..........

C) TIOUTOBHIM AAPEC: vieeeeeeenssacssonns Ceesecesssesetetseenaeesens

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

© 6 € 0 5 0 0 € 0 58 6T 5068 06000 08806 CEOE SN E OSSO0 L 0SS L et
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14, JOGHE 3AMEYEHNA :

LA B N A I I R RO I B B I R EEEE R EE N IR SR A RN PR I I I SN N S A A R A A A A )
oooooooooooooooo s ecs s e e s 0B sose #9000 e e e 000000 es PP OGO OES
e s e e o0 ¢ s e eewevaescsso S oo e e $ 0 0 0 08 002 0P 0 S EEEL P PO BELEN ST e eSO
. ® 5 8 0 9 6 8 8 5 0 B 8 & B O 0 O 6L P OO S S S B S S L] ® S O 0 8 9 ¢ 0 "0 O S B S S S s e 0" 8 e 0 s e

15. OPTAHU3AUMA, HANPABAANWAR OTUET:

a) Ha3BaHWe opraHu3aunm, HanpPasASHUEA OTUYCT: weeenseen e eeesennnas

b) OfuunanbHoe HA3BAHWE OTBETCTBEHHOMO MOAPA3ACNEHUA: vvreennonns

C) T(OYTOBHA AAPEC: weveeenn C e eeseancseesntescssecaeassaesoreenennas
(NoAnuch) ' (JaTa)

pocbGa 3aN0AKNTL W BEPHYTb 3TOT BOMPOCHWK NO BO3MOXHOCTW CKOpee
M B NMOOOM Cayuyae He No3aHee, uyeM 31 jpekadpa 1987 r. no ajpecy:

The Secretary-General

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

Switzerland
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PUMEYAHMA NO COCTABAEHWE OTYETA O ﬂEﬂTEﬂBHOCTM '
N0 _AKTWBHbHM BO3AEMCTBMAM HA NOrO4Y

JleATeNbHOCTb N0 AKTWUBHLM BO3ACACTBMAM HA NOroAY, KOTOPYH chaeayeT BKANYUTb

B_PeecT1p

3acevBaHne WM pacnpocTpaHeHWe B 0GA3YHOCTM UAU TyMaHe
Kakoro-ando BellecTBa C UEAbH W3MEHEHWA pacnpefefeHWA pa3Mepa Kanehs,
00pa30BaHWA KPUCTANNOB Abla MAM'KoarynﬂuMM Kanefek, W3MEHEHWE pa3BUTUA
rpaja WAy MOAHWA WA OCYWECTBAEBHUE KAKOr0-AnG0 BO3AEMCTBWA Ha
ECTECTBEHHOE Pa3BUTHE UWKAE 006NaKOB MAM UX OKPYXEHUE.

Jindasn Apyrafa JEATENbHOCTb, OCYWECTBAAEMAA C UE/bH BbI3bIBAHWUA
UCKYCCTBEHHbX W3MEHEHWA B COCTaBe, NOBEAEHWUM WAW AUHAMUKE aTMOCHEpH.

Hanpumep:’

al

b)

c)

d)

e)

)

NCNOAb30BAHWE OFHA MAW UCTOYHWUKOB Tenna AAA OKa3aH!A BANAHUA
Ha KOHBEKTWBHYH UWPKYARUWID WUAK ANA WUCNAPEHWA TyMaHa;

AKTUBHOE BO3JEiWCTBWE HA OOMEH CONHEYHOW PaAvauMn 3eMAn UK
06NaKOB NOCPEACTBOM BHAEAEHMA B aTmochepy rasos, Nbuau,
XVWAKOCTER MAW a3po30aei;

AKTUBHOE BO3AEHCTBME HA XAPaKTEPUCTWKK NOBEPXHOCTEN 3EMAN WU
BOAb NP NMOMOWW ONbAEHWA WMAXM 00pPaGOTKM NOPOWKAMA, XWUIAKWMA
pacnbianTenAMn, KpacwutenaMn nan ApyruMi BEWECTBAMU,

BolpeneHne B aTMocHepy 3NEKTPUUYECKW 3aPAXEHHHIX WK
PAaANOGKTUBHLIX YacTwud, WAKW UOHOB;

[ipuMeHeHWe B aTMochepe yJaapHHX BOAH, WUCTOYHWMKOB 3BYKOBOW
3HEPrUN UAN APYTUX B3PbLIBHHIX UAKM BKYCTUYECKUX WUCTOUYHWKOB;,

Ncnonb30B8aHWe CaMONETOB W BEPTOAETOB ANA CO3A3HUA HUCXOAAWLKX
NOTOKOB B UENAX paccevBaHWA TyMaHa, a TaKXe UCNOAb30BAHUE
PEAKTUBHLIX ABAraTeNen M ApYrux UCTOYHWUKOB CO3AaHWA
UCKYCCTBEHHOr0 BETPA;
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g) MCﬂOﬂb3OBaHME.HGBEDOB UAKn APYTUX UCTOUHUKOB 3NEKTPOMArHUTHOM
paanauunn.

eATeAbHOCTh N0 aKTWUBHLIM BO3AENCTBUAM H3 NOCOAY, KOTODYI HE cAelveT
BKANYATb B PeecTp

leATEAbHOCTb, HOCAWLYH YACTO NOKANbHHA XapaKTep, TaKyW Kak
UCNONb30BAHWE OTPaxaTenen MONHUA WAW CTATUCTUUYECKUX Pa3pALHUKOB Ha
camoneTtax, cyjpax uauM 34aHUAX, UAK UCNONL30BAHWE HEOONbWWX WUCTOUHWMKOB
Tenna, BEHTUAATOPOB, NPOTUBOTYMAHHHX YCTPOWCTB, CO3A3HWE HUCXOAAWErO
BO3AYWHOr0 NOTOKA BO3AYWHbLMA CYyAaMU WUAK PACNBAUTENAMU ANR NPEeA0TBPaAWlEeHuA
3aMOPO3KOB HA y4YacTKax Wian NoAAX C NOCEBOM KY/AbTYP, KOTOPHM HAHOCAT yuepd
3aMOPO3KX WA MOPO3H.

[lpuMeyeHne. [pocb0a_3anN0AHUTL OAWMH 3IK3eMNAAD 3TOn @OpMH ANA KaxAorg suja
JEATENbHOCTW N0 8KTWUBHHM BO3JEMCTBWUAM Ha Noroay (B
JanbHEenWeM UMEHYEMOrQ KaK NPOoeKT).
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JONOAHUTEALHHE NOACHEHMS
K BONPOCAM 1A
PEECTPA HALVOHA/bHNX NPOEKTOB NO AKTMBHHM BO3AEACTBUAM HA NOFOY

NMYHKT 1 - YKaxuTe 3HAUKOM (X) RUEiKY, KOTOpPaA COOTBETCTBYET UEAAM
JeATenbHocTU. flog NpOEKTOM NoApa3yMeBaeTCA CBA3aHHAA CepuA
JeACTBUIM NO aKTWBHLHIM BO3JAEMCTBUAM Ha Noroly, WMenunx oouywn
LeAb W NPOBOAWMBIX B KOHKPETHOM MecTe.

NYHKT 2 - YkaxuTe 3HAUKOM (X) AYeirKy, COOTBETCTBYWUYHN UEAX AERTENbHOCTH:
- WcchepoBatenbCKas - BONPOCH HayUHbX WUCCAEA0BAHWNA;
- passuTue - noseBaf padoTa No ONTUMA3AUNMK
npoueayp

- 0onepaTuBHaA - nojesaf pacoTa, HanpasAEHHAA HENo-
‘ ~ CPEACTBEHHO Ha AOCTUxeHWe 3KOHOMU-
UECKWX BHIOA.

Nlod paioHOM UEeun ﬂOﬂDa3YMéBGETCﬂ painoH, B NPEAenax KoTtoporo
npeanonaraetca OGHApyXWTb NOCAEACTBUA ABATEABHOCTWU NO

aK TUBHOMY BO3AEWCTBMI HA NOroly. (oA KOHTPOAbHHM PAROHOM
(MAW paioHaMU) NOHMMAKNTCA PanoHb, KOTOPbE BHOPAHH TaK, 4YTOOH
OHW HE NOABEPranuch BO3JENCTBWAM 3aceBawlMX BEUECTB; OHW
UCNONb3YHTCA ANA OUEHKW PEe3ynAbTaTOB B MPEAENAX PANOHE UEAW.

NYKHT 3

BnuwuTe Ha3BaHWE W/Wan 0603HAYEHWE NPOEKTOB, WCNOAb3YEMbIX
onepatopoM. EcCay NpoexkT ObiA 3aperucTpupoBaH B NPeabAyweM
PeecTpe, npocb0a yka3aTb Homep PeecTpa BMO, KOTOPHM CTO4T B
KosoHKe 1.

NYHKT 4

C noMoubi reorpafuuyeckux KoOpAMHAT W HA3BAHMA PanoHOB YKAXUTE
MECTO OCYWECTBAEHUA NPOEKTA NO aKTWUBHHM BO3LEWCTBUAM HA
noroay.

NYHKT 5

i

a) YKaxuTe rol ocyuecTBAeHWA NEepBOHAYANbHOW AECATEALHOCTA NO
HACTOAWEMY NPOEKTY;

NYHKT 6




NYHKT 7

NYHKT 8

NYHKT 9
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b) YKaxure, Gbau AWM NepepuBbl B ABATEABHOCTW WAW Xe 0Ha
nNpoBOAMANGCH KaxAbh rof CO BPEMEHM Hauana;

C) YKaxuTe, npeanofaraeTcA AM NPOAOAXUTbL MNPOEKT B OYAYUEM,
NOCTaBWB 3HAUOK (X) B COOTBETCTBYWUEH AUELHKE.

' YKaxuTe OCHOBHOW POA 3@HATUIA OpraHusauuun, KoTopasn

fuHaHCUpYyeT npoexkT, 00603HAUUMB 3HAUKOM (X) COOTBETCTBYHWLYH
Avenky (nNpu HeoOXO0AUMMOCTW WUCNOAb3YMTE HECKO/bKO 3HAUKOB).

B Kakve MeCcAubl U CKOAbKO AHE# OCYWecTBAANACH OMNEpPaTMBHAA
nonesan (asa npoekTa? bbiaa Ob nNonesHa awdas uHHopmauus,
Kacawuanaca ueneit JEATEAbHOCTW. B HEKOTOPHX CAYYaRX NPOEK TH
OXBaTHBaKWT ABa rola. XenpaTenbHO BKAWUYMTL B PeecTp 3a
KOHKDPETHHMA 04 TOAbKO TY 4YacTb, KOTOpas NpoBOAMAAChH B
OTUETHHNM Nepuol. ECAM 3T0 HEBO3MOXHO, NPocb6a yKa3aTb COAH,

B_KOTODHE NPOBOAMAACH JEATEAbHOCTb, HAaNpUMep, Jexadpb
1985 r., AHeapb-fespans 1986 r.

lod YyCTPOWCTBOM aKTUBHOIO BO3AEMCTBMA HAa NOroAy
nolpa3yMeBawTCA AWObHE YyCTPOACTBA, WCMOAbB3YEMLIE C UEALI
HAMEPEHHOM 0 BbI3bIBAHWMA WCKYCCTBEHHLX W3MEHEHWM B COCTase,
NOBEABHUM WU AUHAMWKE aTmochepsl. Hanpumep: reHepaTops
3acenBaHnA MOAUCTHM CepedpoM, MPONaHoBHE ycTponcTtsea,
NMUPOTEXHUYECKWUE yCTpOKCTBE, PAKETH, APTUANEPUNCKWUE CHAPAA,
peaKTWUBHHX ABWratenn n T.A.

a) CucTeMa A0CTaBKW 33cCenBawWwWX BewecTs. YKaxute,
0603HAUMB 3HAUKOM (X) COOTBETCTBYWUYH AYEHNKY, XapaKTep
CACTeMb AO0CTAaBKW - Ha3eMmHaa, BO3AyWHAA W T.A.;

b) YkaxuTe cnocod NOAr0TOBKW 3aCEWBAWWEro BeWecTsa AAR
pacnuaeHna (HanpuMep, NYTEM CXWraHua aueTOoHOBOrO
pacTsopa COEAUHEHWA HoaucToro cepedpa). Pacnuaexqe
TBEPAWX YaCTWL OTHOCWTCA K PACCEUBAHUI ABAAHHX KPYyNAHOK
(HanpuMep, cyxow ael), nopowka (Hanpumep, NaCl) 4 7.A.;

C) YKaxuTe, 0003HauuMB 3HAUKOM (X), COOTBETCTBYWUYW AUEHKY,
MECTO pacCCeVWBaHWA 3aCEWBAWLEro peareHTa;
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NYHKT 10

NYHKT 11

NYHKT 12

NYHKT 13

NYHKT 14

~

d) YkaxuTe, KaKue 3acevsanwiiue peareHTh UCNONb3YRTCA W
| CKOpPOCTb pacceuBaHua (Macca Ha eluHWUY BPEMEHW, Macca Ha
00N/aKO W T.A.). YKAXxuUTe B Kuaorpammax oGuWee KOAUYECTBO
pearedta, PAacCEAHHOro B TEYEHWE OTUETHOrO0 nepwola.

a) YKaxute, 00603HauMB 3HAUKOM (X), Aueiky, o6uyw
XapaKTEPUCTUKY 006NaKoB, KOTopoe BblOpaHs AA8 0GpadoTKY;

b) YkaxuTe npeo6najanuuii AMana3oH TEMNepaTyp Ha HUXHEN
rpaHnue odnaka;

C) YKaxuTe npeoGnajawudiz AMana3oH TEMNEpaTyp Ha BEPXHE
rpaHuue o6naxa;

d) T[lo KaKUM XapaKTepucTuKaM 0T/AMYaKT AHW UAW odnaka,
NOABEPrHYTHE BO3AEACTBWI, OT TeX, KOTOPHE He Oban
NOABEPTrHYTH BO3AEGKCTBUI?

3T0T BONPOC OTHOCUTCA K OUEHKEe 30)eKTWBHOCTW NpOeKTa.
pepocrtasaeHne 60Abwero o6beMa WHHOpPMAUUM N0 CPeacTBaM,
UCNONb3YEMHM ANA OUEHKW MNOJIOXUTEAbHLIX CTOPOH NPOEKTa, TOAbKO
NPUMBETCTBYETCA, M 3Ta MHOOPMaUMA MOXeT GbTb NPeACTaBAEHE NOA
NYHKTOM 14 Wan HA OTAENbHOR cTpaHuue.

3TOT BONPOC OTHOCWUTCA K JWGOMY aHanu3y, NPOBEIAEHHOMY C UEAbH
pacueTa W/WanM W3MEPEHUA OOWEer0o W3MEHEHUA OKPpyXxawuWewn cpeas,
NoOABEPrHYTOW BO3AEACTBUN, W OTAE/AbHHMA BONPOC KAacaeTcA
npeangnaraeMelx UaAM NOAYyUYEHHHX 3KOHOMWUECKWX BHIFrOA.

CooGunTe HasBaHWe W AAPEC OPraHu3auvWn, B KOTOPYH MOXHO
HanpaBNATbL 3anpockl 0 NOCAELYBWEA WHEOPMALWK.

JTOT NYHKT NO3BOAUT AWUY, NPeACTaBAfAlUEMY OTYET, BKANUATH
AOGYH0 MHHOPMaLKK, KOTOpPaA He BowAa B NYHKTH C 1 no 13, HO
KOTOPYW OH CUMTAET 8AXHOW WUAUM NPEACTABAANUER WUHTEPEC, TaKyi,
HanpuMep, KakK CCHAKY Ha ONyOAMKOBAHHHE OTUETH,
NpeACTaBAAKNME PE3YNLTATH OCYWECTBAEHWA AKTWBHOMO
BO3JENCTBWA Ha NOroay Win 3KcnepumeHTa. Jindaa He
cooduaBlWwanacA paHee uHGopMmauus, ONPEAEAEHHHE MNAAHb Ha HOBHN
NPOEKT, NMOMCK MHBOpMAUMM W T.A. MOTYT ObiTb OTPaXEHs NOA4
NyHKTOM 14,
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NYHKT 15 - [pocb6a cooluMTb HA3BaHWE W AAPEC YUPEXAEHWA, KOTOpPOe
nepegaeT 3Ty wHpopmauunw BMO.
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(SPANISH))
PROGRAMA DE INVESTIGACION SOBRE LA FISICA DE NUBES
¥ LA MODIFICACION ARTIFICIAL DEL TIEMPO

CUESTIONARIO
PARA RECOPILAR DATOS DESTINADOS AL INVENTARIO DE 1986
DE PROYECTOS NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

SENALAR EN LA CASILLA CORRESPONDIENTE
MIEMBRO DE LA OMM &+ ot vv v vensenneseensossosonsnssosesensesenessnssasensesssanes

El Miembro no ha llevado a cabo actividades de modificacion / 7/
en 1986

(Sirvase devolver este formulario aunque no se haya llevado a cabo

ninguna actividad de modificacidn artificial del tiempo este ano.)

1. TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTQO DE MODIFICACiON
ARTIFICIAL DEL TIEMPO:
a) Intensificacidn de la precipitacion .............. teease /7

Esta actividad es la respuesta a una situacidn .
de urgencia (por ejemplo SEqUIAS) ..eeeveeercrncecscncees / 7/

Esta actividad tiene por objeto lograr un aumento

del abastecimiento normal de agua .....cciviciieiiaanenn, /7
Se trata de prolongar el periodo himedo .......ovveesennn /7
Se trata de aumentar la precipitacidn durante el o
periodo hmedo .........evevevevurnniienineninnes R
b) Redistribucidén de la precipitacion ....... Ceerens ceeann e 7
c) Supresion del graniZo ......eeeeeceerocsocsronesssncncnes /7
d) Dispersion de 1a niebla ...veeeesenscanensconnsnconennnns /7

e) Otros (especifiquense): ........ ceeeenes Ciesasitecaeneans
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( de investigacién .... / /
SE TRATA PRINCI- ( -
PALMENTE DE UNA ( de desarrollo ....... !l 7/
ACTIVIDAD ¢ L
( operativa ........... /7
ZONA QUE CUBRE EL PROYECTO
a) Superficie aproximada de la zona del blanco (km®): ...........
b) Superficie aproximada de la zona de control (si procede)
0 TP
NOMBRE Y/O REFERENCIA DEL PROYECTO: ..ivecveoonerscaccsnnssnacssannanns

HISTORIAL DEL PROYECTO
a) Ano del comienzo del Proyecto: «.eveeeeerecneneneronearancnsns

b) Indique si el proyecto se ha realizado cada ano desde el
principio de los trabajos

S 7/ _/ No / / No se sabe [/ /

c) iSe ha previsto que continde el proyecto durante el ano préximo?

”

S/ _/ No / / No se sabe / 7/
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7. NATURALEZA DE LA ORGANIZACION QUE PATROCINA EL PROYECTO
(cologuese una X en la casilla que corresponda)
ACTIVIDAD DE LA ORGANIZACION GUBERNAMENTAL PRIVADA
Agricultura
Energia
Silvicultura
Hidrologia
Fundacion de investigaciodn
Transporte
Servicio Meteoroldgico
Otras actividades (especifiquense)
8. ACTIVIDADES RELATIVAS AL PROYECTO EN 1986
a) iCuales son los meses del ano durante los cuales se han
realizado operaciones de siembra u otras actividades de
modificacidén artificial del tiempo?
(Nota: Si el periodo abarca mas de dos anos, como podria
ocurrir si un proyecto se rea11za durante los meses de diciembre
y enero, sirvase indicar los anos de que trata el informe;
ejemplos posibles: diciembre de 1985, enero-febrero de 1986 o
enero-febrero de 1986, diciembre de 1986).
b) Nimero de dias durante los cuales se han llevado a cabo estas
actividades ......... e eearesss et e e Ceenan e
9. DESCRIPCION DE LOS APARATOS DE MODIFICACION ARTIFICIAL DEL TIEMPO, E

INDICACION DE LOS AGENTES DE MODIFICACION Y SUS INDICES DE DISPERSION,
TECNICAS EMPLEADAS, ETC. (véanse instrucciones)

a)

Procedimiento de siembra:

|
~

Desde tierra / _/ ...... iCuantos generadores?

~
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Desde aeronaves A AN iCuantas aeronaves? /7
Mediante cohetes /7 Proyectiles de artilleria / /
Otros (especifiqUense): ..uieeeeeereosooeeonaennonasneannnnes

b) Tipo_de generador:
Quemador de acetona i::7 Fulguracidn pirotécnica i::7
Explosivo ‘ /7 Neutralizador liquido /7
Dispersién de sus- /7 OLLOS:  tuvevvvnocnonnaecnsas
tancias solidas

c) Lugar de_lanzamiento_del material de siembra:
En tierra i::7 Base de las nubes [::7
Cima de las nubes 1::7 Interior de las nubes [::7

Si el lanzamiento se hace en el interior de una nube, &a que
14 . °
temperatura o cual criterio?

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

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

Material de Cantidad de material Consumo total durante
siembra consumido este ano (kg)
{(dar unidades)

Agl e e s e s e eac s s e s ensc e anrasos s s esersaeoaeseseseareeeerenne
PbIz = i iieeieiiccrascsacsnanres Cees  cresescescassaaseaerenaineens
HiClo S@CO st vennenseeassconstssnssses ssesosssnonsassasanasoenssnnens
NaCl it ceietneoesanosaosnsosooss sesseassssnsssnnassnostonenes
Propano et e e s e i ere et e et acen s aas  sessesttessaseeseas et

.......................................................................
-----------------------------------------------------------------------
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10. CARACTERISTICAS DE LAS NUBES TRATADAS:
a) Cogvectivas _ i . Capa de nubes .
* {cumulos) /7 Orograficas /_ / (estratiforme) / /
b) En general las temperaturas de la base de las nubes (°C) son:
Superiores a +10°C [::7 Inferiores a +10°C [::7
c) En general, las temperaturas en la cima de las nubes son:

Superiores a 0°C [/ /
Inferiores a 0°C pero superiores a -20°C 1::7

Inferiores a -20°C L::7

d) Criterios de seleccién de los dias de siembra o de las nubes
sembradas:
11. DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION
a) Ninguna /7
b) Experimento aleatorio / /
c) Comparacién con registros histéricos / /
d) Danos causados a las cosechas 1::7 Paquetes de granizo [j:7
e) DEMAS: 4t vatevuanansoeeeoannnnnnnseeseesesannnsnsnsanneenensss
£) Indique si existe o si se ha pre-
visto preparar un documento sobre o o
la evaluacion de la actividad’ ST /_/ NO [/ /
g) Si procede indique si es posible L .
facilitarlo a la OMM ST /_/ NO /7 /
12, DIVERSOS
a) Indique si se ha preparado un

estudio sobre los efectos de
este proyecto para el medio

ambiente SI NO

I\
~
l\
~
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b) Indique si se han analizado los - .
costos y las ventajas previstos SI /_/ NO / 7/
13. ORGANIZACION ENCARGADA DEL PROYECTO
a) Nombre de la persona encargada de los aspectos tecnicos ......
b) OrQaANIiZACION +ttuerntoetoeeeraeenenoenesasossarseaesosassnans
c) AirECCION vt etnsrtestoesneesasooananasnssonnssnsnesacnnnnsns
14. DEMAS OBSERVACIONES:
15. ORGANISMO QUE PRESENTA LA INFORMACION:
a) Nombre del OrganismoO: ... .oueieeesevosroonanetosonssasanennsanss
b) Titulo oficial de la dependencia responsable: ................
c) DiLECCIOM: ettt tnesas e e eneeosanencesaeaneonneananeanaannenss

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

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

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

(Firmado) (Fecha)
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Sirvase rellenar el presente cuestionario y devolverlo lo antes
posible, y en todo caso antes del 31 de diciembre de 1987 a la direccidn

siguiente:

Senor Secretario General
Organizacion Meteoroldgica Mundial
Case Postale No. 5
CH-1211-GINEBRA-20

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 deberdn consignarse en
el inventario

La siembra o dispersion, 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
mindsculas, que altere el proceso de formacidn de granizo o de descargas
eléctricas, o que incluya de un modo u otro en el desarrollo natural del ciclo
de formacion de nubes o en el medio que las rodea.

Cualquier otra actividad, realizada con intencion de producir por
. » . . . . « 7 . - ” -
medios artificiales cambios en la composicion, el comportamiento o la dinamica
de la atmosfera. .

Por ejemplo:

a) la utilizacidn de fuegos o de focos de calor con miras a influir
N .’ . . 7
en la circulacion convectiva o a provocar la evaporacion de la
niebla;
b) la modificacidén del intercambio de la radiacidn solar de la

tierra o de las nubes, mediante la emisién de gases, polvos,
’ - Id
liguidos o aerosoles en la atmosfera:

c) la modificacion de las caracteristicas de las superficies
terrestres o liquidas espolvoreandolas o tratandolas con
sustancias pulverizadas, o con liquidos 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 aplicacidén a la atmosfera de ondas de choque, fuentes de
4 7 . . I .
energlia sonica u otras fuentes explosivas o acusticas:;

£) la utilizacion de aviones y helicdpteros para la dispersion de
la niebla mediante la corriente de aire provocada por las palas
o hélices de los mismos, asi como la utilizacidn de reactores y
de otros generadores artificiales de viento;

g) la utilizacién de lasers u otras fuentes de radiacion
eletromagnetica.

Actividades de modificacidén artificial del tiempo que no deberan consignarse
en el inventario

Actividades de indole puramente local, tales como la utilizacion de
- . . Ll . -
pararrayos o dispositivos de descargas estaticas a bordo de los aviones,
K3 = » . 3 . hnd '
buques o edificios; o la utilizacidon de pequenos focos caloriferos. de
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ventiladores, 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
» . . = s 7 »

helices, o de riesgos para evitar la formacion 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
denominado proyecto).
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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

PREGUNTA 6

PREGUNTA 7

Escribase una (X) en la casilla que caorresponda a la finalidad
de la actividad. Se entiende por proyecto una serie
relacionada de actividades de modificacion artificial del
tiempo que tiene un objetivo comin y que se realiza en un
lugar determinado.

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

- investigacion - investigacidén de cuestiones cientificas;

- desarrollo - trabajos sobre el terreno para optimizar
los procedimientos '

- operativa - trabajos sobre el terreno con la
- « £ . . )
intencion directa de obtener beneficios
economicos. '

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

Consignese el nombre y/o referencia de los proyectos que
ejecuta 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.

Indigquese el lugar donde se ejecuta el proyecto de
modificacidén artificial del tiempo mediante coordenadas
geograficas y el nombre de la region.

a) Consignese el ano en que tuvieron lugar las primeras
actividades 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:

¢) indiquese si estd previsto que el proyecto continue,
senalando con una (X) la casilla adecuada.

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

PREGUNTA 9

PREGUNTA 10

PREGUNTA 11

Indiguense los meses del ano durante los cuales se han
realizado actividades sobre el terreno en el marco del
proyecto y el nimero de dias de actividad. Cualquier otra
informacion sobre el campo de apliacidén de la actividad.
Convendria que sélo se mencione en el inventario la parte del
proyecto realizada durante el ano de que se trata. Si esto no
es posible, sirvase especificar los anos durante los cuales se
han realizado las actividades (por ejemplo: diciembre de
1985, enero-febrero de 1986).

Se entiende por aparato para la modificacidn artificial del
tiempo cualquier apartato utilizado con la intencidn de
producir cambios artificiales en la composicién,
comportamiento o dinamica de la atmdsfera. Por ejemplo,
generadores de humo de AgI, dispositivos de propano,
fulguraciones, cohetes, proyectiles de artilleria, reactores,
etc.

a) procedimiento de siembra, indiquese, senalando con una (X)
-« ’ . . « 7
la casilla adecuada, el caracter del sistema de emision,
con base en tierra, aerotransportado, etc.;

b) indiquese el modo en que se prepara el material de siembra
para su dispersién (por ejemplo, quemando una solucidn de
yoduro de plata en acetona). La dispersidén de sustancias
sélidas se refiere al lanzamiento de granulos (por
ejemplo, hielo seco), polvo (por ejemplo, NaCL), etc.;

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

d) indiquese qué material de siembra se utiliza y su indice
de dispersion (masa por unidad de tiempo, masa por nube,
etc.) Indiquese 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 que 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) ¢iCuales son las caracteristicas distintivas de las nubes
en los dias en que se han sometido a tratamiento y de las
nubes no tratadas?

Esta pregunta se refiere a la evaluacion de la eficaci§ del
proyecto. Se acogera con satisfaccién mayor informacion sobre
los medios utilizados para juzgar los meritos del proyecto, y

ello puede describirse bajo el punto 14 o en una pagina aparte.
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PREGUNTA 12 - 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
cualquier analisis sobre las ventajas econdmicas previstas o
alcanzadas.

PREGUNTA 13 - Rogamos proporcione el nombre y direccion del organismo al que
ha de dirigirse toda peticidn de mayor informacion.

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

PREGUNTA 15 - Rogamos proporcione el nombre y direccion del organismo que
transmite esta informacidn a la OMM.
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WORLD METEOROLOGICAL ORGANIZATION

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

Member Of HMO: ©0860000608006660520080680800000ROCO0AOBDOD00G68000COCSUESEGOCOSGCEOO0EESESOC0IOCCEESEOCSSEEOOCRNDOO

ll

2,

Description of project

1.1 Project identification (name/location/orgunization) wecocceasscacaseo

©8 800 ¢ 00N EEPLOIVOSCTIORO0OPOSSB00600000OGC§0092890CQC0BCO0000ES0OCEO0CEO0OMININCROIBOCRIRBICEESEE

OP OB O0000S0P0000860000000606000060800068600800000E0CCEOG0REEISSAESEECO0B8AGCIO000ABCO0S

1.2 Purpose(s) of project:
Precipitation augmentation - rainfall E snow D
Hail suppression [:]
Lightning suppression t::]
Other (please SPecify) sesseeesccsoceccocecoseceassosesascansasncnse

98 0060280000030 900606000600C30060000008A00605900066000Ce000000060COCIEERACE0CECEC0C6TECSHS

1.3 Major cloud type involved:.

Orographic [:] Cumulus Stratiform Frontal

Duration of project

2.1 Project duration in yedrs: .ceucececsescsecocesss
2,2 Operational period within each year: from secceeccsceccecessscscccas

to 3 0000PEBEB00008800000B8CDSEES inClUSiVE.

Seeding operation

3.1 Seeding agent: Agl [:) Co, D NaCl D

Other (please SPECifY) cuvonrensanssscasacescranesecncscsssssscacensns

3.2 Generator(s): On ground I:l Airborne ':]

If on ground, please give number of generators .eisasesccesa ceeevcoss
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4.

5.

3.3

Procedure for airborne seeding:
Altitude Of Seeding csassecsasssscesvse M
Length of seeding track tecsscecsssse M O km

Seeding rate Sse0c0ess00scecnensesace Kg h—l

Project design

4.1

4.2
4.3

4.4

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

Cross-over [:::]

Distance between areas: .oeeeececeeos km

Area definition: Fixed [:::] Variable [::]

If Vuriable, give bqsis fOI definition 8906000000800 0006000000000 00008
Area subdivisions, if any (give number and nOture) eeeeeeesccecsseces

@02 55000000030 00000¢00000006000800000800000032 068808000 e¢0 00600600800 GSGCOOGCRIESESES

Project site

5.1
5.2
5.3
5.4
5.4.1.

5.4.2.

5.5

Project terrain: Mountainous [:::] Hilly [:::] Flat [:::]

Size of torget area: civesecescecocane km2

2

Size of control area: sececececesceccess km

Number of precipitation gauges:
All types of precipitation gauges: in target ared scecesececese
in control area c.eeevescece
Recording precipitation gauges: =~ in target ared ceeceeeccoese
) in control areG c.eesecscces
Other verification quantities (e.g. radar reflectivity, aircraft cloud
measurements, hailpads, etc.):

@S 80002080 FPINOSORNO000000000RSRPRRC0L00900000RCNE0RIGIEDRENITOIECGSITSTOIBOTDS

Experimental unit

6.1
6.2

6.3

Duration Of Unit in hOUIs or dgys: 2000000000900 000NRERIC0RSCESICROS
Conditions determining whether unit is seedable or not: oceeeesescces
Total number of units seeded and not seeded (in case of cross-over

design this applies to €ach GT€G): ececeecssssoassaressccesssaanssces




6.4

6.5
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Randomization of experimental units:

Unrestricted [:::] Restricted [::]

If restricted, give nature of restriction ..eeecsssccsnccocosscesess

Standard seeding period: ....cs0scc0000s0s0. hours

Overall project results (no stratification or partitioning)

7.1
7.2

7.3
7.3.1

7.3.2

Name of statistical test(s) and/or analysis (analyses): esceesssessss
Transformation(s) for each test: .ceececescecscacccoeccaaccsoccsasanos
Results for each test and/or analysis:

Qualitative:

No difference[:::] More precipitation[:::] Less precipitation[:::]
Less hail mass D '

Other qUQlitQtiVe reSUlts: ® C 00 EEC P L0000 NE0CE000000C@E6000R00C0SCRO
Quantitative:

Seed/no-seed ratio: csescseessscesess Statistical significance e.c..

Basis for assessment of results

8.1

8.1.1
8.1.2

8.1.3

8.1.4

Analytical specifications fixed before the project

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

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

Transformation(s) for each stratification and each test:
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8.1.5
8.1.5.1

8.1.5.2

8.2
8.2.1
8.2.2

8.2.3

8.2.4

802'5

Results for each stratification, test and transformation:

Qualitative:

Quantitative:

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

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

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

Transformation(s) for each partition and each test:

Results for each partition, test and transformation:

8.2.5.1 Qualitative:
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8.2,5.2 Quantitative:

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

9.1 Sign of effect:
9.2 Maximum distance observed:
9.3 Statistical significance (size of area and probability)

10. Comments

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

ORGANISATION METEOROLOGIQUE MONDIALE

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE DU TEMPS

DEJA REALISE
(veuillez cocher x dans la ou les cases a propriées)
P

Membre de - 1'OMM 1 L iieeersocovosncosssonsasosccssancsoscaeossasassssssssasnnsasssssssnccesns

1, Description du projet

1,1 Identification du projet (titre/zone d'exécution/organisation) ...eeeeecece

B85 0600086000000 0PCII0O0ESTEREEsEENS00L00C60000000006000000C00PRAIERINEIROIEOERCOREDSTTDORTARSTTSITD

1.2 But(s) du projet :
augmentation des précipitations - pluie l neige |

suppression de la gréle

suppression de la foudre[::::::}

autres modifications (veuillez PICISEr) vuueececsosccsccssscnssacaseaasnnns

1.3 Principaux types de nuages traités :

Orographiques Cumulus I Stratiformesl I Systéme frontaﬂ
— e s e e——a—

2. Durée du projet

2.1 Durée du projet, en années :
2,2 Période opérationnelle au cours de chaque année : du ciuieveeercscecsneess QU

eevsssssssssasssssssinclusivement,

3. Opérations d'ensemencement

3.1 Agent d'ensemencement :  Agl CO2 NaCl

r——
]

Autres (veuillez préciser)




3.2

3.3

- 125 -

APPENDIX B ANNEX B, p.2

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

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

teurs ULtilis€s .ucuieevecensesencnsroccsonsacesscassscasesssansnsancansnas
Méthode d'ensemencement par appareil aéroporté

Altitude de l'ensemencement .i.ioveencoscsensorsccsscasocsccscnscse M
Longueur de la trajectoire suivie pour l'ensemencement ccc.csveess m ou km

-1

Taux d'ensemencement c.ceeeessosscaceessccasssssssesassssnnansccsss kgh

Conception du projet

4.1

4.2
4.3

4.4

Site du

Conception de base : Zone cible seulement [:::]
Zone cible et zone témoin [::::] Zone cible et/ou zone témoin I !

sans distinction
Distance entre les zones ..oscocececsccncssss Km
Définition d'une zone : Fixe [::::] Variable [:::]
Si elle est variable, veuillez indiquer les critéres de définition ...c..

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

209 0C0030CEH0DECORNB0SP00CEE0G00000000000EC@O0PREFCCVCEE0802600GCG0CO00D00AGSRIINSRINIGTIE

5.1
5.2
5.3
5.4
5.4.1

5.4.2

5.5

projet

Terrain : montagneux D accidenté E: plat [:
Superficie de la zone cible cecveievececocacssocsa km

Superficie de la zone témoin c.ccococecvecsscosse km

Nombre de pluviométres :

Tous types de pluviomdtres : Dans la zone cible .vicececccscsccsoscscase
Dans la Zone témoin 960000906005 EPE9RINOITE

Pluviographes : Dans la zone cible .visessevscccsesscasascns
Dans la zone témoin ccecccssscsencsecencnns

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

Unité expérimentale

6.1

Durée de l'Unité en hEUres ouU en iours $09c000000CecRetORERPOARGROROGEOROCRSSROERD
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6.2

6.3

6.4

6.5

Conditions permettant de déterminer si une unité est ensemengable ou pas :

Nombre total d'unités ensemencées et non ensemencées (dans le cas de la
conception avec zone cible et/ou zone témoin, sans distinction, ceci
s'applique & chaque ZONE 3 sieeeervcscsrsosssasasscsssnessasssssossvssnnne

Répartition aléatoire des unités expérimentales :
illimitée | ] limitée [ |
Dans ce dernier cas, indiquer la nature des limites fixées eeceuicevarnsss

2 08 6 0 0 008 08 000800500 306001000000020080080CRNS00C0csersssessesinnsoscsrssesrsesna

Période standard d'ensemencement : ....cessscssccssssas heures

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

7.1

7.2

7.3
7.3.1

7.3.2

Test(s) stutistique(s) €t/oU analySes : sececesccsassesnosecccccsasesones
Transformation(s) pour chaque test seciieessocccascesscocscssnnssssvasacs
Résultats de chaque test et/ou analyses :

Qualitatifs : .

Pas de différence [:::j augmentation des précipitations [::::]
Diminution des précipitations [::::J '

Diminution de la masse de gréle ::l

Autres résultats quulitutifs : ..‘.II.I-l...'.'..l'..'..I.......l..l..-...
Quantitatifs :

Rapport ensemencement/pas d'ensemencement ! siiicosssesssscsssconcsccncns

Significotion StQtiStiqUe .O!l....l'.l.‘.lilll.tllll........l.lll.....l..

Critéres choisis pour l'évaluation des résultats

8.1
8.1.1
8.1.2

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

Dimension de 1'échantillon pour chaque stratification (nombre d'unités
ensemencement/pas d'ensemencement)
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8.1.3 Test(s) et/ou analyse(s) pour chaque stratificotion :
8.1.4 Transformation(s) pour chaque stratification et pour chaque test :

8.1.5 Résultats pour chaque stratification, test et transformation :

8.1.5.1 Qualitatifs :

8.1.5.2 Quantitatifs :

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

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

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

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

8.2.5 Résultats pour chaque subdivision, test et transformation

8.2.5.1 Qualitatifs :

8.2.5.2 Quantitatifs :

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

9.1 Indice de 1'effet ¢
9.2 Distance maximale observée :

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

10. Commentaires

11. Principales références & des résultats publiés (dans lesquels sont indiqués les
détails des procédures ci-dessus)
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RUSSIAN
BCEMMPHAR__METEQFUJIOTHUECKAS _OPTAHUSALUA
OTYET O_3ABEPIIEHHOM ITPOEKTE
0 AKTHBHOMY BO3IEHCTBUI) HA DIOI'ONY
(lpocr6a nocTaBUTs X B COOTBETCTBYWWEM KBajgpaTe)
Uner BMO: ..o eceeescsoncacsscccsns cecosencasnn chsseneane ch e eas s aaas .

1. OmnMcaHHe NPOEKTa

1.1 O6osHayeHHe npoekTa (HazBaHWe/MeCTOHAXOXIEHWE/OPTaHMUBANUA) .....

@5 5 2 o9 09 90000088888 O8O0 5 0LE T L0000 900 e S0 e e s 8 2SS a 0SS0 OGS e D SO0

1.2 lexn(m) mpoekrTa:
YBequueHHe 0CAIKOB —~ NOXAA [::::] cCHera [::::]
IlpefioTBpamesue rpaga [:::]
llpegoTBpameHHe MOJHHH [:::]

Ipyrue (mpocnf6a ykasarTsh) AR

D

1.3 OcHopHOf#fi THO 0O6JAKOB:

Oporpagu-- Croucro- ®pon~-

wecxme [ | Kyweswe [ ] oopacmme [ | ramsume [ ]

2. IpoJoJXHTeJLHOCTEL NPOEKTAa

2.1 IpoZOoNEXUTENBLHOCTE NPOEKTA IO TOKAM: ceeesocceanstononsacasssssns

2.2 OnepaTHBHHH NePHOJ B KAEJOM TOJY: C sososesscceosscsonsosasasveans

JO cesevocsscosssoosoes BKINUHTEJIBLHO

3. 3aces

3.1 ©Pearesr sacesa: Aql l: CO, [: NaCl E:l

Ipyrue (mpOCHOA YKABATE) evssassscssscansaacsnssscnansssans cesaaen
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5.

3.2

Teneparop(u): Hazemuue [:::] BosnymHue [:::]

Ecan TeHepaToD Ha3eMHHH, yKa3aTh KOJHUYECTBO «veeseeocavscscnocnasaas

lIlpouenypa s3aceBa C BO3JyXxa:
BHCOTA 3ACEBA ctteesvsnsencce M
JivHa TPACCH 38CEBE eseceseceee M HIK KM

HopMa 38CEBA .c.iveeeseeenseas KI' U

JlocTpoeHHe TNPOEKTA
LenesHne +
4.1 OcHoBHAA cXeMa: llenesue [:::] [:::j
KOHTPOJBHHE
HepexpecTHHe [:::]
4.2 PaccTosaHHe MeXIYy DPalOHAMH! +..cccecessoascess KM
4.3 Onpegenende pajtona: IlocTosHHLH [:::] llepeMennuit [:::]
Ecnu nepeMeHHHY, YKa3aTh OCHOBY OIPEJENEHHH cosscosccscccacanacssse
4.4 TlozgpasjeneHde pafioHa, ecau HMeeTcs (ykKasaTh YHCJIO K XapakTep)
Ilnomagka

5.1
5.2
5.3
5.4

‘D.H

MecTHocTr: TopHas [:::] XoamucTasd [:::j Posuan [:::]

Pasmep neneBOoro palioHA: .cecececoccscscnsssnne KM
PasMep KOHTPOJNBHOTO PABOHAY .ceececcssanvsccnss K<
KosnuecTBO OCAIKOMEpPOB:

5.4.1 Bce BUIH OCAIZKOMEPOB: B HEJEBOM DPAHOHE .iceicocrescscnnnis
B KOHTPOJBLHOM PalioHE ...cevsscvaccn

5.4.2 OcaIKkoMepH-CaMONHCHH: B IeJeBOM PaAllOHE ....icivcascnvanes
B KOHTDOJBHOM PABOHE «ceeeccorvcess

Iipyrue cpeixcTBa npoBepkH (Hanpumep, oTpaxaTelbHad CHOCOGHOCTE
pPaIMoOJOKATOPOB, M3MEDEHUA O06JAKOB C CaMoNeTOB, IPAjOMEPH H T.X.):




8.
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JKCHEePUMEHTaJbHAad eJHHKIA

6.1 IIpOXONKUTENBHOCTE E€IUEHIH B UYACAX HIU JHAXD 4ioenestsenenonarsoans
6.2 YcunosBug JIJA OUpejelleHUA, MNOJZJIEXUT JH eLUHHUIA 3aCeBYy HJIH HET: ....
6.3 Of6mee KOJIMYECTBO 3AcCeAHHHX K He3aCedAHHHX eNHHUI (NP HepeKpecTHOM

NOCTPOEHHH 5TO OTHOCHTCH K KAXIOMY PAROHY)! .uveveoseneraseccnons
6.4 PanjoMH3alHAg DKCIEPHUMEHTANBHHEX €JIUHHIL:

HeorpauuueHHas [:::j Orpanuuensas E:::j

Ecau Or'PaHHUYEeHHaA, TO LaTh XaApPaKTep OTIDAHHUYECHMA coocecsosesoosecoes

6.5 CragjapTHHHY NEPHONL 33CEBAS cesscsos. UYACOB

O6mue pesynbTaTH npoexTa (6es CTpaTHRHUKANUH H LeleHHHA)

7.1 HaszpagHe CTATHCTHUECKOro HcnuTauua(uit) u/wau anaruza (aHaIu30B)
7.2 TpaHchopManua(HMH) INA KAKNOTO HCHHTAHHAD +ocecossscssossssonsssan
7.3 PeaynpraTH Kaxioro HMCHHTAHHA H/HJIM aHaIuza:

7.3.1 KauecTBeHHHe

Pasnauunfl Boarme Mexbme

Mensme rpaja mno Macce [::j]

JIpyrue KAYECTBEHHHE PEBYABTATH: «eoesoescocosesnocssosssnsas

7.8.2 Koar¥uecTBeHHHE

CooTHoOmEeHHE CraTHcTHUYeCcKad
38CEB/HET BACEBA +ecvocencssecoes BHAUUMOCTD . v o s ovnneens

QO60oCHOBaHHe IJigd OHEHKH pPes3yIALTAaTOB :

8.1 AHajrWTHYecKHe CcHeUHHKalM¥, YCTaHOBJEHHHEe JI0 NPOeKTa
8.1.1 XapakTep cTpaTudEKanuu(Hit), ecau HmeeTcsH

8.1.2 O6neM BHOODKH JJA KaxAoi cTpaTHdHUkanuu (YHCIO eIHHHUI
saces/HeT 3acesa)
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8.1.4

Ucnuranue (8) u/unru ananus (aHanuae) LJIA Kaxnofi cTpaTudu-
Kalliy: :

Tpaucdopmauusa (HKH) ans kKaxgoff cTpaTudUKalU¥ M Kaxjoro
UCHHTAHHUA

PesynrTaTh nnxa Kaxio# cTpaTuduKalud, HCIHTaIHMA HIH
TpaHcdopmManuu:

8.1.5.1 KauvecTBeHHHE:

8.1.5.2 KoauuvecTBeHHHE:

8.2 AmanuTHueckKHe chnenuduKaunvy, BHOpDaHHHE IIOCJE NpPOEKTa

8.2.3

XapakTep nenenus(mii):

O06rem BHOODKH IJA KaxJOI'0 JesJeHHA (uncao exuHuL 3aceB/HeT
saceBa):

Ucnuranue (1) u/uiu ananus (aHaausH) Iag KaxLOTO JeJNeHHA:
Tpancpopmanea{¥MH) ANA KaxJOro JEJEeHHA M KaxJOTo HMCIHTaHHUA:
PesyanTaTH IJA KaXJOr0 AeJeHHA, HCIOHNTAHMA HJIM TpaHcHOpMamum:

8.2.5.1 KauecTBeHHHE: .

8.2.5.2 HKoiHuecTBeHHHE:




10.

11.
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BoaxeficTBMe Ha IPYyrHe pabonnm (T.e. Ba npemeiamH IeJeBoro pafiona)

9.1 IlpusHaK BO3JeHiCcTBHUA:
9.2 MaxcuMaJabHOe paccTOfHHUE:

9.3 (raTHCTHYeCKad 3HAUHMOCTh {(pasMep pafioHa M BEpPOSATHOCTE)

SaMeyaHud

CeHIKY Ha ooyOIMKOBAHHHE DPE3VALTATH (B KOTODHX MOXHO HaHTH 6Gojlee
LEeTalbHyn HHOODMALUD): ’
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SPANISH

ORGANIZACION METEOROLOGICA MUNDTIAL

INFORME SOBRE PROYECTOS TERMINADOS DE MODIF ICACION ARTIFICIAL DEL CLIMA

(Coléquese una X en la casilla o casillas que corres onde)
q q p
Miembro de la OMM: .......ceveennnsn feecesasesancanas teteecensuctasesatanesatrasonsus

1. Descripcién del proyecto

1.1 Identificacién del proyecto (norﬁbre/lugcr/orgoniz_ocién): ....... eecassesan

1.2 Finalidad(es) del proyecto:

Aumento de las precipitaciones - lluvia [:] nieve [::]
Supresibn del granizo :
Supresién de los relémpagos E

Otros (sfrvase especificar) .....................................V.........

s 00 a v s P s Resosene s e 0evaseers0s e PG OORNEBROTE evsesvo00scs080 e es s s sss e

1.3 Principales tipos de nubes de que se trata:

Orografica [:] Cumulus E Estratiforme E__—, Frontal D

2. Duracién del proyecto

2.1 Duracién del proyecto en afioS coeecoccsccseseacscscrssoscensssnsnssasnnnss
2,2 Perfodo en que se han llevado a cabo las operaciones durante cada afio:

del e e 000000 sOPOOIOIECEOINOSISIQRIRPOTEOIEITDRTES 01 2000600 c0ss 0008000 0cstTasan iﬁClUSive.

- 3., Operaciones de siembra

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

Otras (sfirvase especificar) .cveteseeescocesoncssosssssssassosssasscssases
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3.2 Generador(es): Terrestre E::] Aerotransportado [:::]

Si es terrestre, sirvase dar el nimero de generadores .....evececeassnnnas

3.3 Procedimiento de siembra mediante aeronaves:
Altitud de ld Siembrc ® % 80 5 60D 9 S SO 008 S B ON S S0 0SBSOS S O8SSEISNeesele m

Longitud de lo trayectoria de siembra ....ccccivoccocsscccneoscsees m 0 km

Indice de siembra ...cieeeoeiosrosnsecncessoanosenccesssasesanassss Kg h-1

Concepcibn del proyecto

4.1 Concepcién blsica: S6lo en la zona del blanco E En la zona del
blanco y zona de control [::] En la zona del blanco y/o zona de

control E::j

4,2 Distancia entre 1as ZonaS: .eeoeoscscscsecsccscasnssessssscsssesssseaa KM

4,3 Determinacién de la zona: Fija [ ]  Variable [_____]

Si es variacble, sfrvase dar la base para la definicifn .v.cevevcssnessoacs

4,4 Subdivisiones de la zona, en caso de que hubiera (sfrvase dar el némero y

lu nuturcleza) l..‘l'I.D...Ql.I.l.O......l.'..llIi.....B'.Il‘...'.l'.'.-..'l

2000080 00C PSS PS000IEON0ANOCENDOTSADDEINNGsVIEEONSODs0RENPBEGEROERERSTEICTODRDTERSSS

Ubicacién del proyecto

5.1 Terreno donde se lleva a cabo el proyecto: Montafioso D Accidentado D
LlanoD

5.2 Tomafio de 1a zona del blanCO: «esessesecesesosecessssssssssssassnnnss km2

5.3 Tamafio de la zona de control: ...iiieieiiiieciiiieciinsieracicaiiannns km?2

5.4 NOmero de plUvIOMELIOS: eueeeeoecscsncccosocoscasosssasnsssasscsnscns

5.4.1 Todos los tipos de pluviémetros: en la zonadel blanco .seceesecsecs
en la zonade control ..eceececens
5.4.2 Registro de los pluviémetros: en la zonadel blanco ..ecucerccss

en la zonadecontrol .eecceecoces
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5,5 Otra serie de verificaciones (por ejemplo reflectividad del radar, medida

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

Unidad experimental

6.1 Duracién de la unidad en horas o dfas: ....ieeiecsnsosesoscocsasascnncans
6.2 Condiciones que determinan si una unidad puede ser sembrada o no: .......

P ¥O S S E 08 ST B0ELE BN 0000000080600 0 000 CPPICEESILIABRO0EsECEIOTS 9080800002 SILIDODIOSEDOTD

6.3 NGmero total de unidades sembradas y no sembradas (en el caso de que el
disefio sea de una zona del blanco y/o de control indistintamente esto se

Oplicu a Cada zona): #0800 5000000000000000000000000s09s000R0CROOPIRIQTOIOROIDOTDS
¢ 8 5085006800000 06000000 0eT 0P eN0000EssTRLsBsIEITSEIRNAEIEEOEsERNIOORIOIERROBOLROORESETsOERRdIOTE

6.4 Seleccibn aleatoria de las unidades experimentales:

No limitada ] Linitada ]

Si es limitada, sfirvase dar el carfcter de la limitacibn sceeeevevseoscnns

6.5 Periodo de Siembro nOrmOlizado: eS8 s s 0B DEseBetReNGss R OROODS horas s0eesese

Resultados de los proyectos generales (no estratificacién o porticién)

7.1 Nombre de la(s) prueba(s) estadfstica(s) y/o‘ondlisis: cececcscasnssassss
7.2 Trunsformoci6n(es) para cada prueba: .ececeeersstocescacscessasssscrrsnnoca
7.3 Resultados de cada prueba y/o anélisis:

7.3.1 Cualitativo

No hay diferencia [:::::::] Més precipitacidn [:::::::]
Menos precipitacién [:::l Menos masa de granizo [::::]

Otros resultados cualitutivos:_ seccesstcssacscnasenasesnsasensans

P89 60 2B 0508 00 0CSE0LEELESS0 500000000 REDESSNEGP00CSINOESIESENEBNESBSIe0
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7.3.2 Cuantitativo:

Relacién de la semilla/no semilla: c.oevsscesess

e cos0cca s 000030

Significado estadistico: .iveevvososcsasasanss

5. Base para la evaluacién de los resultados

8.1 Especificaciones analfticas fijodas antes de que se hoya llevado a cabo el

proyecto

8.1.1 Carfcter de la estratificacién(es), en caso de que hubiere

8.1.2 Tomafio de muestra poro cada estratificacién (némero de unidades de

semillos/o no semillas):

8.1.3 Prueba(s) y/o anflisis para cada esiratificacidn:

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

8.1.5 Resultados para cada estratificacién, prueba y transformacién:

8.1.591A Cualitativo:

8.1.5.,2 Cuantitativo:
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8.2 Especificaciones analfticas seleccionadas después de revisarse el proyecto:

8.2.1 Carlcter de la partici6n(es):

8.2.2 Tamafio de muestra para cada particién (ndmero de unidades de

semilla/no semilla):

8.2.3 Prueba(s) y/o anflisis pdra cada particién:

8.2.4 Transformacién(es) para cada particién y cada prueba:

8.2.5 Resultados para cada particién, prueba y transformacién:

8.2.5.1 Cualitativo:

8.2.5.2 Cuantitativo:
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9. Efectos que tiene fuera de la zona (por ejemplo fuera de la zona del blanco)

9.1 Indicio del efecto:

9.2 Distancia méxima observada:

9.3 Significado estadfstico (tamafio de la zona y probabilidad) :

10. Comentarios

11. Principales referencias para que se publigquen 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

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) .....eveeennn.

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

The Evaluation of Hail Suppression
Experiments — Report of Meeting of
Experts (March 1986) .......ciiiiiienncencnnnnas

Information Concerning Weather Modification
Directed to Government Decision-Makers
(June 1986) ..vvvveerrereoncncansoeronnoanncnnsse

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) ..vtiniinininnenccracecannannas

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

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

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

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

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

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.

5

53

57

78

97

123

139

182

208

268

269



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.

10

11

12

13

14

15

16

LIST OF PRECIPITATION ENHANCEMENT PROJECT REPORTS

Report of the First Session of the Interim Precipitation
Enhancement Project Board
(Geneva, November 1976)

Position Papers Used in the Preparation of the Plan for PEP
(Geneva, November 1976)

Plan for the Precipitation Enhancement Project
(Geneva, November 1976)

A Review of the Hydrological Aspect of Evaluation of
Precipitation Enhancement
(Geneva, May 1977)

Cloud Seeding Reagents (Sofia, Bulgaria, October 1977)
(Geneva, November 1977)

Areal Extent of Seeding Effects in Relation to the
Precipitation Enhancement Project (Charlottsville, VA, USA,
November 1977) - (Geneva, December 1977)

Aircraft Instrumentation for Cloud Physics Research and
Weather Modification Programmes (Boulder, CO, USA,
February 1978) - (Geneva, March 1978)

Report of the Second Session of the Interim Precipitation
Enhancement Project Board - (Geneva, April 1978)

PEP Design Document — (Geneva, April 1378)

Survey of the Climatology and Synoptic Weather Patterns at
the Proposed PEP Site in Spain - (Geneva, November 1978)

Operationg Plan for Site-Selection Phase-3
(Geneva, November 1978)

Preliminary Environmental Impact Study of the Site Proposed
for PEP (Geneva, December 1978) - (Geneva, August 1979)

WMO Training Workshop on Weather Modification for
Meteorologists — Lecture Notes - (Geneva, December 1979)

The Dispersion of Cloud Seeding Reagents (Valladolid, Spain,
March 1979) - (Geneva, April 1980)

PEP Site Selection Phase-3, 1979 Field Programme — Overview
and Data Catalogue - (Geneva, February 1980)

Report of the Third Session of the Precipitation Enhancement
Project Board (Geneva, September 1979)
(Geneva, November 1979)



LIST OF PEP PROJECT REPORTS (Contd.)

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

No. 17
No. 18
No. 19
No. 20
No. 21
No. 22
No. 23
No. 24
No. 25
No. 26
No. 27
No. 28
No. 29
No. 30
No. 31
No. 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 Phase-3, 1980 Field Season - Overview and
Data Catalogue - (Geneva, October 1980)

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

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

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

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

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

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

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

PEP Site Selection Phage-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)




LIST OF PEP PROJECT REPORTS (Contd.)

Report No. 33 PEP Site Selection Phase-3, Descriptions of Regions of

Potential Identified by Aerial Reconnaissance
(Geneva, May 1985)

Report No. 34 Synopsis of the Precipitation Enhancement Project — 1985

-(Geneva, August 1986)





