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L INTRODUCTION

As part of the activities which WMO carriss out in its Programme on the Physics and
Chemistry of Clouds and Weather Modification Research, a Register of National Weather
Maoadification Projects is kept. The Register has existed since 1975 when the Seventh World
Meteorological Congress agreed that an inventory of activities within Member countries related to
weather modification should be initiated and maintained. Periodic reviews have all recommended
that the Register be continued.

This present Register is the eighteenth such publication issued. It is based on information
obtained from Member countries on experiments and operations sponsored by government
agencies or private concerns that took place during 1993 and 1994, Information from each year
are separated for ease of reference.

To assist the reader in understanding the content of each of the 12 columns used in the
tabular presentation found within, detailed explanations are provided in Section . These columns
contain information that was obtained from WMO Member countries in response to questionnaires
sent to them in July 1995. The questionnaires are reproduced as Annexes A and B to ensure that
the tabular information will be readily understood by readers. These are printed in the four
languages used for reievant reports and publications of the Organization. Annex A refers to
present projects reported in Section IV for the 1993 projects and Section VI for 1994 projects.
Annex B refers to completed projects or those where physical and/or statistical evaluation have
been carried out that are reported in Section VI,

The names of Member countries who provided the information reporied in this Register are
listed in Sections il and V. Section VIl provides summaries of completed projects and Sections
X and Xl indicate which countries reported that no weather modification activities had taken place
in 1993 and 1994,

Requests for further information concerning the projects reported may be addressed to the
reporting agency for each country which is indicated in Section VHl. The WMQ Secretariat would
be pleased to assist if requested.




1. DETAILED EXPLANATION OF INFORMATION COLUMNS

(The figure in brackels following the column heading title indicates a similar item in the
guestionnaire, see Annex A).

Column 1:

Column 2:

Column 3:

Column 4:

Column 5;

Column 6:

WMO Register No.

This consists of country indicator letters {according to the 1SO Standard 3166-1974)
and a serial number for each project,

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 wet Res. =  Research

period
Op. =  QOperational

Approximate size of project area (3)

Given in square kilometres for target and control {if any) areas.

Name of project (4}

Reference numbers are also quoted when supplied.

Location of project area (5)

In some cases where co-ordinates of several points delineating the area were given,
these have been replaced by a single point at approximately the centre of the area.

Towns and islands may be denoted by name; A/P = Airport.

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:

Column 8:

Column 9:

" Column 10:

Column T11:

Column 12:

Mature of organization sponsoring project (7}

Indicated by abbreviations as foliows:

Agr. = Agricultural Muni, = Municipal

Def. =  Defense {P) = Private

Enr. = Energy Rec. = Recreation
For. = Foresiry Res. =  Research

(G) =  Government Trans. = Transpoftation
Hyd. =  Hydrological Wea. Serv. =  Meteorological

Apnparatus, seeding location (B)

Abbreviations are as follows:

Air

Airborne G/B = Ground-Based

A/C Aircraft Temp. =  Temperature
Agents, dispersal rates {8)

Self-explanatory.

Characteristics of clouds treatad, seeding criteria (9)

It

LwcC Liguid Water content Temp. =  Temperature

Obs. Observations

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

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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Project in Argentina reported by the Russian Federation whose experis performed the project.
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. REGISTER OF 19293 PROJECTS

ARGENTINA?

ARG-1* | Op. Hail

1,950 km?

Hail Suppression

Northem
Province of
Mendoza

1985
Every year
)]

Agr.

In-cloud seeding
at temp. levels -3°
- -8°C with
pyrotechnic flares
on rockets

Convective clouds
with bases
warmer than 10°C
and tops colder
than -20°C
Seeding criteria:
radar reflectivity
between 35 and
55 DBZ and
extention of 45
DBZ region
above 0°C level
exceeding 2 km
or radar
reflectivity > 55
DBZ and said
extention > 2.5
km

Nov-Dec

Evahation based on
crop damage data.
Report available
EIS-Yes

C/B-Yes

ARMENIA

AR-1 Hail

Modification of
hydrometeological
processes

Yerevan area
40°10° N
44°30" E)

1964
Every year
4]

Agr. ()

?Information submitted by the Russian Federation whose experts performed the project.
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V. REGISTER OF 1993 PROJECTS'

AUSTRALIA
AU-1 Res. PE 3,000 km? Tasmanian Dry-fce Central Plateau, 1992 Enr. (G) One A/C Dry ice, Srratiform clonds May-Oct Evaluation based on
Inc. target. Cloud Seeding Tasmania Every year dispersing dry ice | 40 kg/hour with bases colder 25 days randomization,
40,000 Experiment Yes in clouds and Total consumpsion | than 10°C and top report avajlable.
km® (DICSE), Stage III cloud tops at 4800 kg during temp. between EIS-No
control -10°C level where | the year -3°C and -25°C C/B-Yes
supercooled Seeding criteria:
LWC>0.1 g/m’ cloud depth
greater than half
the height of
cloud base,
average
supercooled
liquid water in
cloud exceeds
0.1g/m® in St and
0.5g/m’ in Cu
AUSTRIA
ATS-1 Op. Hail 1,800 km? Hail Test Program Weiz district 1985 Agr. (P) 4 A/C with 17 Vbour of Agl Convective May-Sept Evaluation based on
46°50° N Every year acetone bumers Total consumption | clouds, bases 36 days historical records,
15°45' E Yes for seeding cloud 260 kg for year colder than 10°C crop damage and
bases and tops colder hail pad dara,
than -20°C. report planned afier
Seeding criteria: 1999
regional forecasts EIS-No
and radar data C/B-No
{C-Band)
AUS-2 Op. Hail 500 km? Lower Austria - Krems district 1981 Agr. (P) 2 AJC with 12 Vhour of Agl Convective clouds | May-Aug As AUS-1
Hail Test Program 48°20° N Every year acetone burners Total consumption | with bases colder 27 days
15931 E for seeding cloud 80 kg per year than 10°C and
base tops colder than
<20°C. Seeding
criteria: as
AUS-1




v. REGISTER OF 1993 PROJECTS

BULGARIA

BG-1 Op. Res

Hail

Bulgarian Hail
Suppression Project

®-1)

42°45° N
2345’ E

1969
Every year
Yes

Agr.,

Wea. Ser.

Insurance
@

Rockets with
pyrotechnic
flares, in-cloud
seeding at temp.
between -3° and
-16°C

500 g of PBL, per
rocket.

Total consumption
1143 kg per year

Convective clonds
with bases
warmer than 10°C
and tops colder
than -20°C.
Seeding criteria
based on radar
echo top height,
hail cell top,
reflectivity

May-Aug
17 days

Evaluztion based on
historical records,
report planned.
EIS-No

C/B-Yes

BG-2
PE, PR

Res. Dev.

.2,000 km?

42° N 24°E
(Southem
Bulgaria)

1990
Every year
Yes

Res.,

‘Wea. Ser.

@

As BG-1, but
seeding temp. are
-3° 1o -10°C

500 g of PbL, per
rocket

Total consumption
74 kg per year

Convective clouds
with bases
warmer than
10°C. Seeding
criteria: cloud top
temp. between
-10° and -30°C,
radar reflectivity
=35 DBZ

May-Sept
15 days and
12 days with
no seeding

Evaluation based on
randomization
EIS-No

C/B-No

CHINA

CN-1 Op. PE

(E) Hail

10,550

Precipitation
Enhancernent and
Hail Suppression

30°N, 102°E
Sichuan
Province

1958
Every year
Yes

Agr.,

Wea. Ser.

In-cloud seeding
at -5°C level with
pyrotechnical
flares on rockets
and shells

Agl. Total
consumption
28 kg/year

Convective
orographic and
stratiform clouds
with bases colder
than 10°C and top
temp. between 0°
and -20°C.
Seeding criteria:
temp. about
-10°C and
supercooled
region > 1 km
(for PE); radar
echo = 34 DBZ,
tops higher than
8 km {for hail
suppression)

Apr-Sept
80 days

Evaluation based on
historical records
and crop damage
data

EIS-Yes

B/C-No




v. REGISTER OF 1993 PROJECTS
e
CN-2 Res. Op. 60,000 - Heilpngjiang 1975 Agr. () One A/C with Agl. Total Convective and May-Sept Evahiation based on
PE Hail km? Province Every year | Wea. Ser, acetone burner consumption stratiform: clouds 123 days historical recoxds
Yes and artillery shells | 33 keg/year with tops colder and crop damage
at temp. below than ~20°C or data, report planned
-10°C, in-cloud between { and EIS-Yes
seeding -200C C/B-Yes
CN-3 Res. Op. 25,000 - 40°40° N 1990 Agr. (B) In-cloud seeding Liguid nitrogen, Convective and Jan-Sept, Dec Estimation based on
PE, Hail Jmy? 116°30" E (near .| Every year | Hyd. with arillery 4 kg/min, stratiform clouds, hisiorical records
Beijing) Yes shells and one Total consumption | with bases colder and hail pad data
A/C. G/B 2000 kg during than 10°C and top EIS-Yes
generators and the year ternp. between (° C/B Yes
liquid spray used and -20°C.
at ternp. below Seeding criterion:
oC cloud depth more
‘ thaz 1 km
CN-4 Res. Op. 50,000 Precipitation 41°N 122°E 1992 Agr. (3) In-cloud seeding 80 kg/hour of dry Convective and - Apr-Sept Evaluarion based on
PE, (E), km? Enhancement and Liaoning Every year | Res. at temp. -5°C with | ice and 300 g/hr stratiform clouds 59 days historical records
(R) Inc., target, Hail Suppression Province Yes acetone burners of Agl. Total with bases EIS-No
Hail 10,000 and solid consumption warmer than 10°C C/B-No
m?® dispersal from 2000 kg of dry ice | and top temp.
control 2 A/C, and and 22 kg of Agl between 0° and
explosives on 20°C
shells
CN-5 Op. PE, 40,000 Precipitation Ningxia 1988 Agr. (@) In-cloud seeding Agl, total yearly Convective and May-Sept Report planned
Hail km? Enhancement and Province -Every year | Wea. Ser. with acetone consumption stratiform clouds 150 days EIS-No
Hail Suppression Yes burner from one 10 kg with top temp. C/B-Yes
A/C. Artillery between 0 and
shells for hail 20°C, Seeding
suppression criterion: radar
eche > 10-15
DBZ in stratiform
clonds
CN-6 Op. PE 1,200 km? | Precipitation Hainan.Island 1977 Agr. (&) In-cloud seeding Agl, yearly total Convective clouds | Apr-May EIS-No
(E) . Enhancement Interrupte ’ at temp. between consumption with bases 38 days C/B-No
e Yes - . 0° and 4°C with 52 kg warmer than 10°C
anillery shells and top temp.
: between 0° and -
-20°C

-10 -



v. REGISTER OF 1993 PROJECTS

36,500 - Hebei province 1990 Apr. (G) In-cloud seeding - Convective and Apr-July Evaluation based on
km?® target Every year | Res. at temp. -4 - stratiform clouds 92 days control modelling.
39,800 Yes -20°C with with bases colder Report planned
lan? acetone burner than 10°C and EIS-Yes
control from 1 A/C and tops colder than C/B-Yes
| pyrotechnic flares -200C
in rockets and
artillery shells
CN-8 Op. PE, 20,000 Precipitation Shanxi 1958 Agr. (G) In-cloud seeding 500 g/hour of Convective and Mar-Oct EIS-No
Hail (E), ki target | Enhancément and Province Intermupted | Wea. at temp, -4 - Agl. Total stratiform clouds 200 days C/B-No
Inc 10,000 Hail Suppression Yes ~10°C from A/C consumption with bases colder
m? 30 kg/year than 16°C and
* contrel tops warmer than
-20°C. Seeding
criteria: cloud top
temps. between
-5 and -20°C,
cloud depth more
than 3 ki
CN-9 Res. Op. 10,000 As CN-8 Guizhou 1958 Agr. (G) In-cloud seeding Agl Convective clouds | Mar-Oct Evalnation based on
PE Hail km? Province 27°N, Every year | For. Hyd. with rockets and with bases colder 214 days historical records
106°E Yes Wea. Ser. artillery shelis than 10°C and and hail pad data
tops colder than EIS-Yes
-20°C. Seeding C/B-No
criterion: radar
reflectivity
CROATIA
CR-1 Op. Hail 11,000 Hail Suppression Between Sava 1971 (G) In-clond seeding 2.2 kg/day of Agl. | Convective clouds | May, Oct Estimation based on
km? and Drava Every year with rockets at Total consumption | with bases 21 days comparison with
rivers, 46°N, Yes temp. -8° to -12°C | 42 kg during the warmer than 10°C historical records
17°E year and tops colder and crop damage.
than -20°C. Report is planned.
Seeding criteria: EIS-Yes
cloud top temp. C/B-No
below -28°C,
45 DBZ echo top
higher than (°C
level plus 1.4 km

-1 -



v, REGISTER OF 1993 PROJECTS

CR-2 Res. Dev, 11,000 Northern 1970 Agr (G) In-cloud seeding Total yearly As CR-1 May-Sept As CR-1 except
Op. Hail km? Croatia Every year | Wea, Ser, | with rockets at consumption 150 days C/B-Yes
Yes temp. 0° - -10°C 1,061 rockets,
with 0.4 kg of
pyrotechnics each
FRANCE
FR-1 Res. Op. 30,000 ANELFA Southwestern 1952 Agr. (P) Ground-based Agl 8 grhour per | Convective clouds | Apr-Oct Evaluation based on
Hail km? target France Every year- - seeding with 573 - | generator. Total with bases 50 days crop damage and
420,000 Yes acetone burners yearly warmer than 10°C hail pad data.
km? ‘consumption and tops colder Report is available
control 908 kg than -20°C. EIS-Yes
Seeding criterion: C/B-Yes
hailstones with
diameter
exceeding 15 mm
being forecasted
GERMANY
GE-1 Op. Hail 2,500 kom? | Had Suppression- 49°N 10°E (SW | 1980 Apgr. (G, Cloud base Agl Convective clouds | Apr-Oet Estimation based on
target Stuttgart Area Germany) Every year | P) seeding with Total consumption | with bases 31 days contparison with
7,500 ko? Yes Insurance acetone burners 120 kg per year warmer than 10°C historical records
control from 2 A/C and tops colder and hail pad data.
than -20°C Report available
Seeding criteria: EIS-Yes
based on degree C/B-Yes
of convective
instability, radar
data
GREECE
GR-1 Qp. Hail 5,000 kmn® | Helenic National Northern and 1984 Agr. (G) 5 AJ/C with Agl at a rate of Convective clouds | April-Aug Estimation based on
' Hail Suppression Central Greece Intermapted pyrotechnic flares | 240 g/min with base temp. 41 days comparison with
Program Yes for seeding in Total consumption | colder than 10°C historical records,
‘ clouds, cloud tops | 273.1 kg during and tops colder crop damage and
and bases at -8° to | the year than. -20°C hail pad data
-10°C temp. Seeding criterion: EIS-No (planned)
levels 35 DBZ above C/B-Yes
-5°C level

-12 -




REGISTER OF 1993 PROJECTS

15-1 Res. Op. Cpera- EMS-Rain Operational: 1960 Agr. (G 60 G/B acetone Agl Convective clouds | Jan-Apr, Estimation based on
PE Aug. tional: Enhancement Northern Israel Every vear | Hyd bumers and 3 Airborne: 550 with bases colder Nov-Dec randomized
4,200 kim* Experimental: Yes A/C with acetone g/hour than 10°C and 20 days experiment. Report
target Central and burners seeding at | G/B: 12 g/our tops warmer than availzble
100 km® Southern Israel cloud base level -20°C (usually) or EIS-No
control colder C/B-Yes
(sometimes).
Experi- Seeding criterion:
mental: cloud top colder
6,800 km* than -8°C
target
150 kan?
control
ITALY
IT-1 Res. PE, 3,000 kir* | Rain Project Southern Italy 1988 Agr. (G) Cloud base Agl Convective clouds | Feb-May Estimation based on
Inc. target, 16°N, 41°E Every year seeding with with bases below 22 geeded randomized
1,500 km No acetone burner 2,400 m and tops umits experiment
control from one A/C colder than -3°C EIS-Yes
C/B-No
JAPAN
Jp-1 Res. Inc. 1-10 km? Study of QOver sea near - Res. Wea. | Seeding of cloud Dry ice at a rate Convective clouds | Feb Estimation based on
PR Precipitation Japanese - Ser. tops by solid of 1.8 kg/min. with tops warmer 1 day changes in cloud
Formation in Snow Islands No dispersal from Total consumation | than -20°C and microphysical
Clouds and one A/C 10 kg LWC > 0.5 g'’ structure.
Feasibility of Smow EIS-No
Cloud Modification C/B-No
by Seeding

-13 -




. REGISTER OF 1993 PROJECTS

JORDAN
JOR-1 Res. Op. 14,500 Precipitation East of Jordan 1986 Wea, Ser, G/B and in-cloud Agl, airborpe and Orographic Oct-May Estimation based on
PE PR, km? Enhancement Valley (Gohre) Every year (&) seeding with 20 ground base; clouds with bases comparison with
(E) Program in Jordan except for generators and dispersal rate colder than 10°C historical records
(PEP) 1989-91 acetone burner 420 g/hour and and tops warmer Report planped
Tain from one A/C, 30 gm/h than -20°C EIS-Yes
Seasons respectively. Total consumption C/B-Yes
Yes Seeding criteria: 14.7 kg {A/C) anid
cloud top temp. 75.0 kg (G/B)
between -5° and
-10°C; presence
of liquid.water;
low ice particle
concentration
LIBYAN ARAB JAMAHIRIYA
LI-i Cp., PE, 25,000 Libyan Cloud Tafara Plain, 1980 Wea. Ser. Cloud top and Agl at a rate of Convective and OGct-Dec Evaluation based on
Ine km? Seeding Project west coast of Every year in-cloud seeding 130 g/h. Total orographic comparison with
target, Libya Yes from 3 A/C yearly clouds, Seeding historical records,
40,000 consumption criterion: cloud report planned
ki 53kg terap. about EIS-No
conrrol -10°C B/C-No
MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF
MAC-1 Op. Hail 25,000 Hail Suppression Republic of 1971 Wea. Ser. In-cloud seeding Agl Convective clouds | Apr-Cct Evahuation based on
km? Macedonia Every year with rockets at -6° with top temp. 29 days comparison with
Yes - -12°C temp. -28°C or lower historical records
levels and logorithm of
maximum
reflectivity
exceeding 3.5

-14 -



V. REGISTER OF 1993 PROJECTS

MAL-1 Op. PE 1,136 km? | Pedu Muda Cloud Northern part 1977 Wea. Ser. | In-cloud seeding NaCl Convective clouds | Oct-Dec Evaluation is not
(R) PR Seeding Operation of Peninsular Interrupted | (G) from i A/C. Solid | Total consumption | with bases 47 days planned
Malaysia Yes dispersal and 6,450 kg during warmer than 10°C EIS-No
liquid spray used the year and top temp. C/B-No
close to 0°C
Seeding criterion:
cloud tops
between 4.5 and
6 km
MOROCCO
MO-1 Res. PE 16,400 Programme Atlas 1984 Wea. Ser. G/B seeding with G/B seeding: Agl Convective Jan-Apr Estimation based on
E R km? target | AL CHAIT Mountains, Every year | (G) 15 acetone 20 g/hour orographic and 28 days compatison with
Inc 6,000 km® Central Basin Yes bumers and Total consumption | stratiform clouds historical records.
control propanc 32.65 kg during with bases colder Report available
dispensers. the year, Propane than 10°C and top EIS-No
Seeding cloud 2 kg/hour temps. warmer C/B-Yes
tops, bases and Airborne seeding: than -20°C
in-¢loud with Pbl, 375 gihour Seeding criteria:
acetone burners, Nal 115 g/h cloud top temp.
solid dispersal between -5° and
and pyrotechnics -20°C, cloud
from 2 A/C depth = 1 km
NORWAY
NO-1 Op. Fog Airport - Oslo Airports: - Trans. (G) | 1 A/C dispersing Dry ice Fog at temp, Jan-Feb -
nmway Formebu and Every year dry ice at fog top colder than {° but | Nov-Dec
area Gardermoen Yes level warmer than
-20°C

-15 -
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PERU
PE-1 Res. Op. 0,000 km* | Modificaton 11220°S; 1992 Enr. (@) G/B seeding with Agl, dry ice, Convective and Jan-Mar Estimation not
Inc. Artificial Del T6°20'W Interrupted | Wea. Ser. | 15 acetone NaCl Total yearly | orographic clouds planned
Tiempo Yes burners and consumption 300, | with cloud bases EIS-No
in-cloud, cloud 2,000 and 3,000 warmer than 10°C C/B-Yes
base and top kg, respectively and tops warmer
seeding with than -20°C
acetone burner
and solid
dispersal from
1 A/C
RUSSIAN FEDERATION
RE-1 Op. Hail 771 km® Hai] suppression Krasnodar 1967 Apr. (G) In-cloud seeding Agl Convective clouds | Apr-Sept Estimation based on
district Every year | Wea. Ser. at temp. between with bases 40 days historical data.
Yes -5° and -10°C warmer than 10°C Report available
with rockets and and tops colder EIS-Yes
artiflery shells than -20°C C/B-Yes
Seeding criteria:
probability of hail
| Pr = 0.4, ratio
of radar
reflectivities at
3.2 and 10 cm
wave lengths < 1
RFE-2 Op. Hail 1,035 km® | Hail suppression Northern 1967 Agr. (G) In-cloud seeding Agl Convective clonds | Apr-Sept Estimation based on
Cancasas Every year | Wea. Ser. at temp. -3° to with bases colder 38 days comparison with
Yes -15°C with than 10°C and historical records
pyrotechnical tops between (° EIS-Yes
flares on rockets and 20°C C/B-Yes
Seeding criteria:
as RF-1
RF-3 Avalanche | 150-200 Avalanche Northern 1983 Agr. Hyd. | Shelling of snow - - Jan-Apr Estimation based on
prevention | km?® | prevention Caucasas Every year | Trans. drifts on mountain Nov-Dec comparisen with a
mountainous Yes Wea. Ser. | ‘slopes to initiate control area
areas (Republic (G) early snow slips. EIS-Yes
of Cabardino- B/C-Yes
Balcaria)

-16 -
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RF4 COp. PE 26,000 Cloud seeding for Stavropol 1986 Agr. Cloud top and Agl, dry ice Convective and Moay-July Estimation based on
B km? precipitation District Every year | Wea. Ser. | in-cloud seeding Total consumption. | stratiform clouds 26 days comparison with
enhhancement (Northern Yes (&) with pyrotechnical | 6.8 kg and with base temp. historical data
Caucasas) | fares from 2 A/C | 150 kg, colder than 10°C. Report available
respectively Seeding criterion: EIS-No
in-cloud C/B-Yes
temperature
between -8° and
-15°C
SLOVENIA
SLO-1 Op. Hail 9,700 km* { Hail Suppression Eastern 1971 Agr. In-cloud seeding Agl 8 g/km® of Convective clouds | May-Sept Estimation based on
. Project of Slovenia Slovenia Every year | Wea. Ser. at temp. -5 to clond with bases 19 days historical records
Yes (G) -15°C with Total consumption | warmer than 10°C and crop damage
pyrotechnic flares 35 kg during the and tops colder data.
on rockets year than -20°C EIS-No
Seeding criterion: C/B-Yes
radar reflectiviey
> 40 DBZ at
height exceeding
0°C level by 1.5
km
SOUTH AFRICA
SA-1 Res. PE Two National Bethlehem and 1990 - A/C seeding of NaCl, KCl Convective clouds | Jan-Mar, Estimation based on
target Precipitation Carouna, South | Every year cloud bases with 12g/min with bases colder GCet-Dec randomized
areas, Research Program African Yes pyrotechmieal Total consumption { than 10°C and experiment and data
30,000 Highlands flares 250 kg during the tops colder than of microphysical
km? each year -20°C measurements
Seeding criteria: EIS-No
radar reflectivity C/B-Yes
> 30 DBZ, well
defined updraft
area
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meteoprological
data and airborme
observations

SPAIN
SP-1 Op. Hail 8,000 km? | Campana de Lucha Zaragoza and 1970 Agr. () G/B seeding with Agl Convective clouds | May-Oct Evaluation based on
Antigranizo en Teruel Every year 151 acetone with tops colder 168 days crop damage data
Aragon (Antthail Provinces burners than -20°C. Report available
Campaign in Seeding criterion: EIS-No
Aragon) hail predicted in
Aragon, Rioja
and Navarra
SP-2 Op. Hail 10,000 Servicio Northern Spain 1969 Agr, (G) G/B seeding with Agl. Total As 5P-1 May-Sept Evaluation based on
km* Interprovincial de Every day acefone generators | consumption 139 days hail pads and
Defepsa Antigranizo Yes 450 kg hailstone
de Alava, 12 Rioja y composition
Navarra analysis
EIS-No
C/B-No
Sp-3 Res. Op. 5,000 km?* | PALA Leon City 1985 - -Agr. (G) G/B seeding with Agl and propane. Convective clouds | June-July Evalvation based on
Hail target region Every year | Res. 10 acetone Total consumption | with bases colder randomization,
10,000 bumers 18 kg and 1,000 than 10°C and comparison with
km?® kg, respectively tops colder than historicatl records,
control -20°C. Seeding crop damage data,
criterion. as SP-1 hail pad data and
maodelling
EIS-Yes
C/B-Yes
SYRIAN ARAB REPUBLIC ‘
8Y-1 Res. PE 170,000 " | Rain Enhancement .The whole 1991 Agr. () Cloud top seeding | Agl. Total Convective and Jan-Apr, Dec Evaluation based on
(R) Ext. km? targer | Project Syria Every year with pyrotechnic consumption 18,6 orographic clouds comparison with
Increase 10,000 Yes flares from 5 A/C | kg with bases colder historical records
of run-off | k® ‘ than 10°C ard top Report available
and control témp. between EIS-No
ground and -20°C. C/N-Yes
water Seeding criteria:
TES8IVe based on routine
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THATLAND
TH-1 Op. PE - Cloud Seeding Thailand 1972 Agr, () Cloud top and NaCl plus exo- Convective and Mar-Qct Evaluation based on
E) (R) Operational Every year base seeding by and endothermic orographic clouds | 240 days crop damage data
PR Program Yes solid dispersal chemicals at a rate | with bases EIS-Yes
from 3 A/C of 2 tons within warmer than 10°C C/B-Yes
20-30 km tracks and tops warmes
than 0°C
UKRAINE
UK-1 Op. PE 5,000 km* | Precipitation Dnepropetrovsk | 1990 Agr. Res. In~cloud seeding Agl Convective and Mar, Estimation based on
{R) Ext. target Enbancement for District Every year | (@) with pyrotechnic Total consumoption | stratiform clouds May-June historical records
11,000 Agricultural 48°N 33°E Yes flares and dry ice 1,057 flares. with bases colder 8 days Report available
km? Production from 2 A/C Dry ice. than 10°C and EIS-Yes
control tops warmer than B/C-Yes
Total consumption | -20°C
750 kg during the Seeding criteria:
year presence of
droplets in clouds
with depth > 250
m and temp. <
-4°C for dry ice
and < -7°C for
Agl
UK-2 Op. Hail 5,000 k* | Hail Suppression Crimea 1968 Apr (G) In-cloud seeding Apl Convective clouds | May-Sept Estimation based on
targat Peninsular Every year with pyrotechnical | Total consumption | with bases colder 1% days comparison with
Yes flares on Tockets 9.86 kg than 10°C and historical records,
tops warmer than crop damage data
-20°C. Seeding and comparison
criteria: presence with control area
of liquid phase in EIS-Yes
clouds with depth C/B-Yes
> 400 m, temp.
< -7°C
UK-3 Op. Hail 4,000 km® | Hail Suppression Qdessa District 1980 Agr. (G) As UK-2 Apl As UK-2 May-Sept Evaluation based on
(46°N, 30°E) Every year Tota] consumption 12 days historical records
Yes 542 kg EIS-Yes
B/C-Yes
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UNITED STATES OF AMERICA
Us-1 Fog 162 km? Fairchild Cold Fog Fairchild AFE, Def. (G} Cold fog seeding Propane Jan-Apr, EIS-Yes
Dispersal 8ystem Washington with G/B propane | Total consumption Nov-Dec
NOAA 92-771 dispensers 27,3201 31 days
93-815
Us-2 PE 2,916 k> | Nevada Ruby Western Ruby Res. (&) 6 G/B acetone Agl Jan-Feb EIS-No
Mountains Project Mountains burners Total consumption Nov-Dec
NOAA 92-774 ‘Watershed 14072 g 31 days
93-816
US-3 PE 9,720 km* | Nevada Carson- Walker and Res. (G) A/C with Agl Jan-Mar EIS-No
Walker Project Carson pyrotechnic flares G/B 6 g/hour per Nov-Dec
NOAA 92.775 ‘Watershed, and wing tip " | generator, 51 days
93-817 Nevada burners airtbome 200
g/hour per
generator
Total consumption
24,194 g
Us4 PE 5,410 km? | Nevada Truckee- Truckee River Res (G) T G/B acetone Agl Jan-Apr EIS-No
Tahoe Project Watershed, bumers and Total consumption Oct-Dec
NOAA 92-776 Nevada 1 A/C with 20,665 g 26 days
93-818 pyrotechnic flares
or burners
Us-5 PE 7635 km* NOAA 92814 American River Muni. (G) 8 G/B acetone AQI 20 g/hour per Oct-Dec EIS-Yes
target Watershed, burners burner. 1 days
3,240 km* California Total consumption
control 313 g
Us-6 Snowpack | 1,620 km® § NOAA 92-793 Box Elder, Water 30 G/B acetone Agl 8 pfhours per Jan-Mar EIS-No
augmenta- | target, 93-829 Cache and Rich . TESOUTCES burners bumer. Nov-Dec
tion 16,000 Counties, Utah [43)] Total consumption 21 days
km? 19,598 g
control
us-7 Mountain 36,930 Central and Central and Water 80 G/B acetone Agl 8 g/hour per Jan-Dec EIS-No
snowpack | km? Southern Utah Southern Utah resources bumers bumer. 33 days
augmenta- | target, Cloud Seeding [13)] Total consumption
tion 24,300 NOAA 92-782 52,968 g
' Jam? 93-825
conirol
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Mountain | 810 km?® Mokelumne NOAA | Ceniral Siermra Enr. (P} 6 G/B acetone Agl 25 gfhour per Jan-Dec Evaluation is
snowpack 92-779 93-820 Nevada burmers burner. 46 days planned based on
increase Mountains, Total consumption target/control ratio
water California 38,937 g EIS-No
supply
increase
us-9 Mountain 1,620 km* | Lake Almanor Northern Sierra Eor. (P) 9 G/B acetone Apl 25 g/hour per Nov-Dec As US-8
snowpack | target, NOAA 93-821 Nevada | burners burner. 10 days
increase, 454 km? mountains Total consumption
water comntrol California 11,100 g
supply
increase
Us-10 Mountain | 650 km® WASATCH Front Utah Muni. (G} | 14 G/B acetone Agl 8 g/hour per Jan-Feb EIS-No
snowpack target, (nzountains) burners burner. 16 days
augmenta- | 490 km* NOAA 92-783 Total consemption
tion control 11,506 g
Us-11 PE 11,340 Santa Barbara Santa Barbara, Muni. (G) § 6 G/B geperators Agl 12 g/hour per Jan-Mar EIS-Yes
Jom? NOAA 92-795 California and A/C with (/B generator and 15 days
wing-tip 180 g/hour per
generators airborme generator
Total consumption
14,994 g
Us-12 FE 632 km®* Santa Clara Project Santa Clata Muni. (G) | Seeding from Agl Jaon-Apr EIS-Yes
target, NOAA 93-798 County, 1 A/C with Total consumption 2 days
1944 kw? California pyrotechnics and 400 g
control liguid fuel
generator
Us-13 Mountain 32,400 West Ulintas Norihem Utah Water 15 G/B acetone Agl, 8 gfhour per Nov-Dec EIS-No
snowpack | km® NOAA 93-829 Resources | bumers generator 4 days
augmenta- | target, ® Total consumption
tion 16,200 2338¢g
kmz
.control
Us-14 Winter 325 km? Central Colorado Vail and Water 10 G/B acetone Agl 5 g/hour to Jan-Dec EIS-Yes
snowpack | target, Program (Vail) Beaver Creek Resources | burmers 20 g/hour per 46 days
augmenta- | 2,590 km® | NOAA 92-787 areas, Colorado Pr.G) burzer.
tion PE control 93-822 Total consumption
13,684 ¢
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Us-15 Fog 3.5 km® Fog Dispersal Salt Lake City Trans. (P) | G/B dry ice Dry ice. Jan-Feb, EIS-Yes
target, NOAA 92-781 International dispersal Total consumption Nov-Dec
16.2 km® 93-824 Airport 3,640 kg 11 days
comirol
US-16 PE 765 km? American River California Mumi. - Agl. Tota] Oct-Dec -
NOAA 93-814 consumption 1 day
313 g
Us-17 PE 7,210 km* | Kings River Kings River Muni. (G) 10 G/B AgI6 to 9 g/hour Jan-May EIS-Yes
NOAA 92-794 Basin, generators, 1 A/C | per G/B generator Dec
93-830 California with 2 wing tip and 120 to 180 42 days
generators g/howur by A/C
generator
Total consumption
2,062 g
US-18 Fog 32.5 km? NOAA 93.828 Medford Trans (P) AlC Dry ice ] Nov-Dec EIS-No
airport, Oregon Total consumption 4 days
1,534 kg
Us-19 Snowpack 1,300 km® | Ogden River Upper Ogden Water 6 G/B acetone Agl 8 g/hour per Jan-Feb EIS-No
augmenta- NOAA 92-789 River and Lost Resources bumers burmer 16 days
Hon Creek ® Total consumption
Drainages 5942 ¢
Us-20 PE 3,888 km* { San Joaquin River San Joaquin Water 19 G/B generators | Agl Jan-Dec EIS-No
target, [ Project River, Resources | and pyrotechnics Total consumption 55 days
6,480 km* | NOAA 93-806 California [19] on 1 A/C 18,193 g
control
Us-21 Winter 325 km® Aspen Celorado Aspen, (03] 10 G/B acetone Agl Jan-Feb, EIS-No
snowpack | target, Program Colorado burners Total consumption Nov-Dec
augmenta- | 2,590 km* | NOAA 92-786 9213 g 39 days
tion, PE control 03-823
Us-22 Snowpack | 583 km? Big Sandy River Wyoming Muni. - Agl Nov-Dec .
augmenta- | target NOAA 93-819 Total consumption 2 days
tion 138 g
Us-23 PE 1,620 ke | Solano County Solano County, Muni. (G) 1 A/C seeding Agl 2-200 g/min Feb-Mar EIS-Yes
target, NOAA 93-799 California clouds with Total consumption 13 days
1,620 km® pyrotechnic 3,900 g
control devices at termp.
0°C to ~10°C
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US-24 FE 4,536 kin® | Southeast Idsho Southeast Idaho
NOAA 93-796 Total consumption 14 days
13,228 ¢
USs-25 PE 3,900 km?* | Tuclumme River Tuolumne (@) Local In-cloud and Agl Jan-Apr EIS-Yes
target, Project County, cloud top 1 A/C Total consumption. 31 days
7,780 k* | NOAA 93-800 Califomia seeding with 7,498 ¢
control pyrotechnic
devices and liquid
Spray
Us-26 PE 1,500 ki® | Eastern Sierra Eastern Sierma, (G) Local Clond top seeding | Agl 60 to 6,000 Jan EIS-Yes
target, Program California with pyrotechnics g/hour 7 days
- 3,240 km® | NOAA 93-801 from 1 A/C Total consumption
conirol 3,060 g
Us-27 PE 2,592 km® | Monterey Project Monterey (G) Local In-cloud and Agl 60 to 10,000 Jan-Mar EIS-Yes
fatpet, NOAA 93-804 County, cloud-top seeding g/hour 17 days
3,900 km? California with pyrotechnics | Total consumption
control and liquid fuel 5,706 g
generators, all
from 1 A/C
Us-28 PE 1,620 km®* | Kawezh River Kaweah River, {G) Local In-cloud and Apl Jan-Apt, EIS-Yes
target, Project California cloud top seeding | Total consumption Dec
3,240 k> | NOAA 93-802 with 6 G/B 9548 ¢ 32 days
control generators and
pyrotechnics and
liquid fuel
generator on
1 A/C
Us-29 PE 3,800 ki* | Kem River Project Kem River (G) Local | As US-26 Agl Jan-May EI8-Yes
target, NOAA, 93-803 basin, Total consumption 23 days
16,200 California 9,080 g
k_mZ
control
Us-30 PE 1,620 km? | San Luis Obispo California (G) Local | As US-26 but 7 Agl Jan-Feb EIS-Yes
target, NOAA 93-805 G/B generators Total consumption 25 days
3,240 km? used 11,794 ¢
comtrol
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Us-31 PE 11,340 Boise Program Boise River (G) Local 15 G/B Agl Agl B p/hour per Jan-Apr
km? NOAA 92-791 basin, Idaho generators generator Nov-Dec
93-826 Total consumption 40 days
21344 ¢
Us-32 PE 7,452 km® | Eastern Idaho Eastern Idaho Muni. - Agl Jan-Apr -
NOAA 93-797 Total consumption 23 days
25092 g
Us-33 PE 7,209 km* | Kings River, California (G) Local 12 G/B generators | Agl 8 g/hour per Jan-May EIS-Yes
California NOAA and | A/C with G/B generator, Dec
02-794 93-830 2 wing tip 120 g/hour per 42 days
penerators airborme generator
Total consumption
20,062 g
US-34 PE Hail 7,740 km? | North Dakota Western North (G) Local | Cloud base and Agl Tune-Aug EIS-No
Weather Dakota in-cloud seeding Toetal consumption 30 days
Modification with acetone 30,420 g
Program District I burners and Dry ice
NOAA 93-812 pyrotechnics from | Total consaumption
2 A/C at temp 387 kg
-2°C to -12°C
US-35 PE Hail 22,080 North Pakota North Dakota (G) Local as US-34 Agl and dry ice June-Sept EIS-No
km? Weather Total consumption 37 days
Modification 30,740 g and
Program District II 1,113 kg
NOAA 93-813 respectively
Us-36 PE 17,820 Colorado River Colorado River (G) Local Cloud-base Agl July-Sept EI8-No
km® Municipal Water basin, Texas Hyd. seading from Total consumption 14 days
District 1A/C 2,080 g
NOAA 93-808
USs-37 PE Hail 40,500 Western. Kansas West Central (G) Local Cloud base and Agl and dry ice. Jan-Apr -
km?® Weather and Southwest top seeding with Total consumption May-Sept
Modification Kansas 4 A/C 55,845 g and 67 days
NOAA 93-807 3,159 kg
respectively
US-38 Res. 39,300 TFracer Experiment North Dakota Res. (G) - Agl June-July -
km? NOAA 93-811 Total consumption 2 days
29g
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US-39 Mountain 240 lan® Feather River Middle Fork - {G) Local 10 G/B liquid Propane 12 l/hour | - Nov-Dec EIS-Yes
spowpack | target, NOAA 92-831 Feather River Hyd. propane Total consumption 4 days
enhance- 3.2 km? California dispensers 6,606 1
ment for control
water
supply
UZBEKISTAN
Uz-1 Op. Hail 800 km? Samarkand Project Zarafshan 1983 Agr. () Cloud-base and Apgl Convective clouds | Apr-Aug Evaluation based on
Valley, Every year in-cloud seeding with bases colder 22 days historical records
Samarkand Yes with rockets and than 10°C and and crop damage
District shells with tops colder than data
pyrotechnics at -20°C, Seeding EIS-Yes
temp. -6° to -10°C criterion based on C/B-Yes
radar data
UZ-2 Op. Hail 1900 km? Shahrisyabz Project | Kashkadarya 1979 Agr. (G} As UZ-1 Agl As UZ-1 As UZ-1 AsUZ-1
River, Every year
Kashkadarya Yes
District
UZ-3 Op. Hail 3,130 km® | Namangan Project Fergana Valley, | 1969 Agr. () As UZ-1 Agl As UZ-1 As UZ-1 As UZ-1
' Namangan Every year '
District Yes
UZ+4 Op. Hail 800 km* Andijan Project Eastern 1981 Agr. () As UZ-1 Agl As UZ-1 As UZ-1 As UZ-1
Fergana Valley, | Every year
Andijan District | Yes
YUGOSLAVIA
YU-1 Op. Hail 66,000 Hail Soppression in | Republic of 1567 Agr. (G) In-cloud seeding Agl Convective clouds | Apr-Oct Evaluation based on
km? Serbia Serbia Every year with pyrotechnics | Total consumption | with bases colder 39 days comparison with
Yes on rockets at 607 kg than 10°C and historical records
temp, -4° to -12°C tops colder than and crop damage
-20°C. Seeding data
cHiteria: EIS-No
rmaximum C/B Yes
reflectivity region
above 0°C level,
cloud top colder
than -28°C
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®Project in Argentina reported by the Russian Federation whose experts performed the project.
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ARGENTINA®

ARG-1*

Op. Hail

1,950 km?

Hail Suppression

Northern
Province of
Mendoza

1983
Every year
M

Agr. (G

In-cloud seeding
at temp. fevels -3°
- -9°C with
pyrotechnic flares
on rockets

Agl
Total consumption
78.6 kg

Convective clouds
with bases
warmer than 10°C
and tops colder
than 20°C
Seeding criteria:
radar reflectivity
between 35 and
55 DBZ and
extention of 45
DBZ region
above (°C level
exceeding 2 km
or radar
reflectivity > 55
DBZ and said
extention > 2.5
km

Nov-Dec

Evaluation based on
crop damage datd.
Report available
EI8-Yes

C/B-Yes

ARMENIA

AR-1 Op. Hail

4,170 km?®
target
4,000 km?
control

Modification of
hydrometeological
PIOCESSEs

Yerevan area
(40°10° N
44°30’ E)

1964
Every year
Yes

Agr. (G)

“Information submitted by the Russian Federation whose experts performed the project.
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Fom

o) 9
AU-1 Res. PE 3,000 km?* | Tasmanian Dry-Tce Central Plateaa, | 1992 Enr. (G) A/C dispersing Dry ice, Stratiform clouds May-Dct Evaluation based on
Inc. arget. Cloud Seeding Tasmania Every year dry ice in clouds 40 kg/hour with bases colder | 14 days randomization,
40,000 Experiment No and cloud tops at Total consumption | than 10°C and top report available.
km? (DICSE), Stage Il -10°C level where | 600 kg during the temap. between EIS-No
control supercooled year -3°C and -25°C C/B-Yes
LWC>0.1 g/m’ Seeding criteria:
cloud depth
greater than half
the height of
cloud base,
average
supercooled
liquid water in
cloud exceeds
0.1g/m’ in St and
0.5g/m’ in Cu
AU-2 Op. PE 13,000 The New South North West of 1954 Hyd. (G} Omne A/C Seeding Agl. 0.5 kg/hour Stratiform ¢louds Nov-Dec Evalation based on
(E) km? target | Wales Drought New South (M in-clonds, clond ‘and dry ice with bases comparison with
Relief Cloud Wales tops and bases 40 kgfhour. Total warmer than 10°C historical records
Seeding Operation with acetone consumption: and cloud top EIS-No
burners and by 30 kg of Agl and temp. between -5 C/B-Yes
solid dispersal 100 kg of dry ice and -25°C.
Seeding criteria:
as AU-1
AUSTRIA
AlJS-t Op. Hail 1,800 km? | Hail Test Program Weiz district 1985 Agr. () 3 A/C with 17 V/hour of Agl Convective May-Sept Evalvation based on
46°50° N Every year acetone bumers Total consuroption | clouds, bases 28 days historical records,
15°45" E Yes for seeding clond 205 kg for year colder than 10°C crop damage and
bases and tops colder hail pad data,
than -20°C, report planped after
Seeding criteria: 1999
regional forecasts EIS-No
and radar data C/B-No
({C-Band}
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AUS-2 Op. Hail 500 km?® Lower Austria - Krems district 1981 Agr. (B) 2 A/C with 12 Yhour of Agl Convective clouds | May-Sept As AUS-1
Hail Test Program 48°20° N Every year acetone burners Total consumption | with bases colder 24 days
15°31° E Yes for seeding cloud 42 kg per year than 10°C and
base tops colder than
20°C. Seeding
criteria: as
AUS-1
BULGARIA
BG-1 Op. Res 15,000 Bulgarian Hail 42°45° N 1969 Apgr., Rockets with Agl, 41 g per Convective clouds | Apr-Oct Evaluation based on
Hail km? Suppression Project | 23°45° B Every vear | Wea. Ser. pyrotechnic rocket. Totat with bases 43 days historical records,
B-1) : Yes Insurance flares, in~cloud consumption warmer than 10°C teport planned.
{G) seeding at temp. 147 kg per year and tops colder EiS-No
between -5° and than -20°C. C/B-Yes
-10°C Seeding criteria
based on radar
echo top height,
hail cell top,
reflectivity
BG-2 Res. Dev. 2,000 km* | B2 42° N 24°E 1990 Res., As BG-1, bat Agl, 41 g per Convective clonds | Apr-Sept Evaluation based on
PE, PR : {Southern Every year | Wea. Ser. seeding temp. are rocket. Total with bases 13 days seeded | randomization
Bulgaria} [¥] (@ -3° 1o -10°C consumption warmer than and 12 days EIS-No
3.5 kg per year 10°C. Seeding with no C/B-No
criteria: cloud top | seeding
temp. between
-10° and -30°C,
radar reflectivity
=35 DBZ
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CHINA
CN-1 Op. PE 12,800 Precipitation 30°N, 102°E 1958 Agr., In-cloud seeding Agl. Total Convective Apr-Sept Evaluation based on
(E) Hai} km? Enhancement and Sichuan Every year | Wea. Ser. | at -5°C level with | consumption orographic and 80 days historical records
Hail Suppression Province Yes pyrotechnical 37.8 ke. Liguid stratiform: clouds and crop damage
’ flares on rockets nitrogen 575 kg with bases colder data
and shetls and one than 10°C and top EIS-No
A/C. Lieqid spray temp. between O° B/C-Yes
also used and -20°C.
Seeding criteria;
top temp. about
-10°C and
supercooled
region > 1 km
(for PE); radar
echo = 34 DBZ,
tops higher than
8 km (for hail
) suppression)
CN-2 Res. Op. 60,000 Precipitation Heilongjiang 1975 Agr. {(G) One A/C with Agl Total Convective and May-Sept Evaluation based on
PE Hail km? target | Enhancement. Hail Province Every year Wea. Ser, acetone burner consumption stratiform clouds 144 days historical records
(R) 30,000 Suppression Yes and artillery shells | 28.5 kg/year with tops colder and crop damage
km? at terp. below than -20°C or dats, report planned
control -10°C, in-cloud between O and EIS-No
seeding -20°C C/B-Yes
CN-3 Res. Op. 15,000 As CN-2 40°40° N 1990 Agr. (G) In-cloud seeding Liquid nitrogen, Convective and Jan-Sept, Dec Estimation based on
PE, Hail km? 116°30° E (near | Every year | Hyd. with artillery 4 kg/min. stratiform clouds, 290 days historical records,
®) Beijing) Yes shells and one Total consurnption | with bases colder crop damage and
A/C.20G/B 2000 kg during than 10°C and top hiail pad data
generators and the year temp. between (° EIS-Yes
liguid spray used and -20°C. C/B Yes
at temp. below Seeding criterion:
o°C cloud depth more
than I km

-32-



Vi, REGISTER OF 1294 PROJECTS

CN-4 Res. Op. 50,000 Precipitation 41°N 122°E 1992 Agr. () In-cloud seeding 50 kg/hour of dry Convective and Apr-Sepi Evaluation based on
PE, (E), km* Enhancement and Liaoning Every year | Res. at temp. -5°C with | ice and 300 g/hr stratiform clouds 26 days historical records
{R) inc., target, Hail Suppression Province Yes acetone burners of Agl. Total with bases EIS-Yes
Hail 10,000 and solid consumption warmer than 10°C C/B-Yes
. km? dispersal from 1500 kg of dry ice | and top temp.
control 2 A/C, and and 20 kg of Agl between 0° and
explosives on -20°C
shells
CN-5 Op. PE, 40,000 Precipitation Ningxia 1988 Agr. (G In-cloud seeding Agl, total yearly Convective and May-Sept Estimation not
Hail km? Enhancement and Province Every year | Wea. Ser. at temp. < 4°C consumption stratiform clouds 150 days planned
Hail Suppression Yes with acetone 10 kg with top temp. EIS-No
burner from A/C. between 0 and C/B-Yes
Axtillery shells 20°C. Seeding
for hail criterion: radar
suppression eche > 10-15
DBZ in stratiform
clouds
CN-6 Op. PE 920 ko Precipitation Southwest of 1977 Agr. () In-cloud seeding Agl, yearly total Convective clouds | May EIS-No
(E) Enhancement Hainan Island Interrupted at temp. between consumption with bases 31 days C/B-No
Yes 0° and 4°C with 15.6 kg warmer than 10°C
artillery shells and top emp.
between 0° and
20°C
CN-7 Res. Op. 36,500 - Hebei province 1990 Agr. (G) In-cloud seeding - Convective and Apr-Tuly Evalunation based on
PE Hail kan? target Every year | Res. at temp. -4 - stratiform clouds 118 days control modelling.
39,800 Yes -20°C with with bases colder Report planned
km? acetone burner than 10°C and EIS-Yes
contol from 1 A/C and tops colder than C/B-Yes
pyrotechnic flares -20°C. Seeding
in rockets and criteria: cloud
artillery shells base lower than
2 km, cloud
depth > 2 ki,
LWC > 0.1 g/m®
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CN-8 Op. PE, 20,000 Precipitation Shanxi 1058 Agr. (G In-cloud seeding 500 g/hour of Convective and Mar-Oct EIS-No
Hail (E), km® target | Enhbancement and Province Interrupted | Wea. at temp. -4 - Agl. Total stratiform clouds C/B-Yes
Inc 10,000 Hail Suppression Yes -10°C with consumption with bases colder
kmn? acetone bumer 35 kglyear than 10°C and
control from one A/C. tops warmer than
Rockets and shells -20°C. Seeding
also used criteria: cloud top
temps. between
-5 and -20°C,
cloud depth more
than 3 km
CN-9 Res. Op. 12,795 As CN-8 Guizhou 1658 Agr. (G) In-cloud.seeding Agl Convectve and Mar-Oct Evalnation based on
PE Hail k? Province 27°N, Intermipted For. Hyd. with rockets and orographic clouds 214 days historica] records
106°E Yes Wea. Ser. artillery shells with bases colder crop damage and
than 10°C and hail pad data
tops colder than EiS-Yes
-20°C. Seeding C/B-Yes
criterion: radar
reflectivity
CN-10 Op. Res. 20,000 Snowfall Xinjiang 1978 Agr. (G) 6 G/B generators Agl. Total All types of Jan, Nov-Dec Evaluation based on
Dev FE Jan® target | Enhancement Province, Every year | Wea. Ser, and 2 A/C with . | consumption clouds with bases | 220 days comparison with
(R) Inc. 15,000 40°N, 87°E Yes acetone burmers 10 kg colder than 10°C historics] records
km?® for in-cloud and {op temp. and crop damage
control seeding at temp. between 0° and data
-6° - -15°C -20°C. Seeding EIS-No
criteria for C/B-Yes
convective
clouds: radar
reflectivity >
40 DBZ
CN-11 Op. PE 2,300 km* | Precipitation Tiangxi 1979 Agr, (G) In-cloud seeding Agl. Total Convective clouds | July-Sept Evaluation based on
® target Enhancement Province Interrupted with artillery conswmption: 8 kg | with bases colder comparison with
3,300 km® Yes shells than 10°C and historical records
control tops colder than EIS-No
-20°C. Seeding C/B-Yes
criteria: cloud
depth 6-10 km
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Cp. PE 14,000 Precipitatdon Anbui Province | 1988 Agr. (G) In-cloud seeding Agl, 175 g/hour. Convective and July-Sept Evaluation based on
km? Enhancement by Intermupted | Wea. Ser. with acetone Total stratiform clouds 63 days historical records
Aireraft Yes burner from one consumption: 3 kg | with bases colder EIS-No
A/C at temp. than 10°C and top C/B-No
below 0°C temp. between 0°
and -20°C.
Seeding criteria:
in-cloud temp.
< (°C, radar
reflectivity
10-30 DBZ
COSTA RICA
COR-1 Op. PE 600 km® Programa de 10°30" N 1994 Enr. (G) In-cloud airborne Agl. Total Convective clouds | July-Nov Evaluation based on
Siembra de Nubes 84°50° W €2] seeding with consumption 21.5 with bases 120 days comparison with
sobre Embalse Laguna Arepal pyrotechnical kg warmer than 10°C historical records
Arenal flares at temp. and top temp. ETS-No
below -5°C between 0° and C/B-Yes
“20°C
CROATIA
CR-1 Op. Hail 11,000 Hail Suppression Between Sava 1971 [(6)] In-cloud seeding Agl. Total Convective and July, Oet Estimation based on
km® and Drava Every vear with rockets at consumeption orographic clonds | 45 days comparison with
rivers, 46°N, Yes temp. -8° to ~12°C | 230 kg during the with bases historical records
17°E and 341 G/B year warmer than 10°C and crop damage.
acetone burners and tops colder Report is planned.
than -20°C. EIS-Yes
Seeding criteria: C/B-No
cloud top temp.
below 28°C,
45 DBZ echo top
higher than 0°C
level plus 1.4 km
CR-2 Res. Dev. 11,000 As CR-1 Northern 1970 Agr (G) In-cloud seeding Total yearly As CR-1 July-Oct As CR-1 except
Op, Hail - km? Croatia Every year | Wea. Ser. with rockets at constumption 102 days C/B-Yes
Yes temp. 0° - -10°C rockets 120, with
and 341 G/B 0.4 kg of
acetone burmers pyrotechnics each.
Acetone solution
of Agl, total
19,158 1
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FRANCE
FR-1 Res. Op. 80,000 ANELFA Southwestern 1952 Agr. (P) Ground-based Apl 8 g/hour per Convecive clouds | Apr-Oct Evaluation based on
Hail km?® target France Every year seeding with 545 generator. Total with bases 38 days crop damage and
420,000 s Yes acetone burmers yearly warmer than 10°C hail pad data.
km? consumption and tops colder Report is available
contrel 784 kg than -20°C. EIS-Yes
Seeding criterion: C/B-Yes
hailstones with
diameter
exceeding 15 mm
being forecasted
GERMANY
GE-1 Op. Hail 2,500 kan® | Hail Suppression- 49°N 10°E (SW | 1980 Agr. (G, Cloud base Agl Convective clouds | Apr-Oct Estimation based on
farget Stuttgart Area Germany} Every year | P) seeding with Total consumption | with bases comparison with
7,500 km* Yes Insurance acetone burners 120 kg per year warmer than 10°C historical records
contrel from 2 A/C and tops colder apd bail pad daea.
than -20°C Report available
Seeding criteria: EIS-Yes
based on degree C/B-Yes
of convective
instability, radar
data
ISRAEL
15-1 Res. Op. Opera- EMS-Rain Operational: Experimen- | Agr. (G) 60 G/B acetone Agl. Total Convective clouds | Jan-Apr, Estimation based on
PE (R) tional: Enhancement Northern Israel tal 1960 Hyd burners and 3 consumption: A/C | with bases colder | Nov-Dec randomization
4,200 kn? Experimental: Operational A/C with acetone 200 kg G/B than 10°C and 100 days (experiment) and
target Central and 1975 burners seeding at | 200 kg tops warmer than comparison with
100 km? Southern Israel Every year cloud base level -20°C (usually) or historical records
control Yes colder (operational).
{sometimes). Report available
Experi- Seeding criteria: EIS-No
mental; cloud top colder C/B-Yes
6,800 km* than -8°C; wind
target direction
150 km’
control
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of maxinmm
reflectivity
exceeding 3.5 and
maximmm
reflectivity region
above 0°C level

ITALY
IT-1 Res. PE, 3,000 km* | Rain Project Scuthern Ttaly 1988 Agr. (G) Cloud base Agl Convective clonds | Jan-May Estimation based cn
Inc. target, 16°N, 41°E Every year seeding with seeding criteria: 36 seeded randomized
1,500 km No acetope burmer bases below units experiment
control from one A/C 2,400 m and tops EIS-Yes
' colder than -8°C C/B-No
LIBYAN ARAB JAMAHIRIYA
Li-1 Op., FE, 25,000 Libyan Cloud Tafara Piain, 1980 Wea, Ser. Cloud top and Agl at a rate of Convective and Oct-Dec Evaluation based on
Inc km® Seeding Project west coast of Every year in-cloud seeding 150 g/h. Total orographic clouds comparison with
target, Libya Yes from 3 A/C yearly with bases colder historical reconds,
40,000 consumption 6 kg than 10°C and top report planned
km? temp. between 0° EIS-No
control and -20°C. B/C-No
Seeding criterion:
cloud temp.
between -5° and
-20°C
MACEDONIA, THE FORMER YUGOSLAV REPUBLIC CF
MAC-1 Op. Hail 235,000 Hail Suppression Republic of 1971 Wea. Ser. In-cloud seeding Agl Convective clouds | Apr-Oct Evaluation based on
Jom? Macedonia Every year with, rockets at -6° top temp. Seeding | 29 days comparison with
Yes - ~12°C remp. criteria: -28°C or historical records
levels lower, logorithm
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MALAYSIA
MAL-1 Op. PE 1,136 km®* | Pedu Muda Cloud Northern part 1977 Wea. Ser. In-cloud seeding NaCl Convective clouds | Oct-Dec Evaluation is not
(R) PR Seeding Operation of Peninsular Interrupted | (@) with liquid spray Total consumption | with bases 58 days planned
Malaysia Yes from. 1 A/C 11,100 kg during warmer than 10°C EIS-No
the year and top temp. C/B-No
close to 0°C
Seeding criterion:
clond tops
between 4.5 and
6 km
MONGOLIA
MON-I Op. Res. 300 m? Hail-94 48°N 103°E 1991 Agr. (G) In-cloud seeding Agl. Total Convective and June-Sept Evaluation based on
Dev. Hail Every year ‘Wea. Ser. with shells at consumption orographic clouds 100 days comparison with
Yes temp. between 10 kg with top temp. histerical records.
-10° and -20°C below -20°C Report available
EIS-No
C/B-Yes
MOROCCO
MO-1 Res, PE 16,400 Programme Adas 1984 Wea. Ser. G/B seeding with G/B seeding: Agl Convective Jan-Apr Estimation based on
(E) (R} knv* target | AL CHAIT Mountains, Bvery year | (G) 15 acetone 20 g/hour orographic and 31 days comparison with
Inc 6,000 km?* Central Basin Yes burners and Total consumption | stratiform clouds historical records.
conirol propane 32.65 kg during with bases colder Report available
dispensers. the year. Propane than 10°C and top EIS-No
Seeding clond 2 kg/hour temps. warmer C/B-Yes
tops, bases and Airhorne seeding: than -20°C
in-cloud with PbL, 375 g/hour Seeding criteria:
acetone burners, Nal 115 g/h cloud top temop.
solid dispersal between -5° and
and pyrotechnics =20°C, cloud
from 2 A/C depth = 1 km
NORWAY
NO-1 Op. Fog Airport - QOslo Adrports: - Trans. (G) | 1 A/C dispersing Dry ice Faog at temp. Jan-Feb -
runway Fornebn and Every year dry ice at fog top colder than 0° but | Nov-Dec
area Gardermoen Yes level warmer than
20°C
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RUSSIAN FEDERATION
RF-1 Op. Hail 771 km? Hail suppression Krasnodar 1967 Agr. (G Incloud seeding Agl Convective clouds | May-Sept Estimation based on
district Every year | Wea. Ser. at temp, between with bases 12 days historical data.
Yes -5° and -10°C warmer than 10°C Report available
with rockets and and tops colder EIS-Yes
artillery shells than -20°C C/B-Yes
Seeding criteria:
probability of hail
Pr = 0.4, rztio
of radar
reflectivities at
3.2 and 10 cm
wave lengths < 1
RE-2 Op. Hail 1,006 k' | Hail suppression Northern 1967 Agr. () In-cloud seeding Agl Convective clonds | Apr-Sept Estimation based on
Cancasas Every year | Wea. Ser. at temp. -3° to with bases colder | 22 days comparison with
Yes -15%C with than 10°C and historical records
pyrotechnical tops between (° EIS-Yes
flares on rockets and -20°C C/B-Yes
Seeding criteria:
as RE-1
RF-3 Cp. PE 40,000 Cloud seeding for Stavropol 1986 Agr. Cloud top and Agl, dry ice Convective and May-July Estimation based on
&) km? precipitation District Every year | Wea. Ser. in-cloud seeding Total consumption | stratiform clouds 28 days compartison with
enhancement in (Northern Yes ()] with pyrotechnical | 6.8 kg and with base temp. historical data
large areas Caucasas) flares from 2 A/C 150 kg, colder than 10°C. Report available
respectively Seeding criterion: EIS-No
cloud top above C/B-Yes
-0°C level (from
radar data)
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SLOVENIA
SLO-1 Op. Hail 9,700 kim* | Hail Suppression Eastern 1971 Agr. In-cloud seeding Agl 8 g/km?® of Convective clouds | Jupe-Aug Estimation based an
Project of Slovenia Slovenia Every year | Wea. Ser. at temp. -5 o cloud with bases 11 days historical records
Yes ((£)] -15°C with Total consumption | warmer than 10°C and crop damage
pyrotechnic flares | 50 kg during the and tops colder data.
on rockets year than -20°C EIS-No
Seeding crirerion: C/B-Yes
radar reflectivity
= 40 DBZ at
height exceeding
0°C level by 1.5
km
SOUTH AFRICA
SA-1 Res. PE Two National Bethlehem and 1990 - A/C seeding of NaCl, KC1, MgO Convective clouds | Jan-Mar, Estimation based an
target Precipitation Carpuna, Scuth Every year cloud bases with with, bases colder QOct-Dec randomized
areas, Research Program African Yes pyrotechnical than 10°C and experiment and data
30,000 Highlands flazes tops colder than of microphysical
km? each 20°C Mmeasurements
Seeding criteria: EIS-No
radar reflectivity C/B-Yes
= 30 DBZ, well
defined updrafe
area
SPAIN
SP-1 Op. Hail 10,000 Servicio Northern Spain 1969 Agr. (G) G/B seeding with Agl. Total As SP-1 May-Sept Evaluatdon based on
km? Interprovincial de Every day acetone generators | consumption 153 days hail pads and
Defensa Antigranizo 325 kg hailstone
de Alfava, la Rioja v composition
Navarra analysis
THAILAND
TH-1 Op. PE - Cloud Seeding Thailand 1972 Agr. (G) Cloud top and NaCl plus exo- Convective and Mar-Oct Evaluation based on
(E) (R) Operational Every year base seeding by and endothermic orographic clouds crop damage data
PR Program Yes solid dispersal chemicals at a rate | with bases EIS-Yes
from 3 A/C of 2 tons within warpier than 10°C C/B-Yes
20-30 km tracks and tops warmer
than (°C
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UKRAINE
UK-1 Op. PE 5,000 km® | Precipitation Dnepropetrovsk | 1990 Agr. Res In-cloud seeding Agl Convective and Mar, Estimation based on
(R) Ext. target Enhancement for District Every year | (@) with pyrotechnic Total consumption | stratiform clouds May-June historical records
11,000 Agricultural 48°N 33°E Yes flares and dry ice | 1,000 flares. with bases colder | 7 days Report available
km? Production from 2 A/C Dry ice. than 10°C and EIS-Yes
control tops warmer than B/C-Yes
Total consumption | -20°C (stratiform
650 kg during the clouds) or colder
year (convective
clouds). Seeding
criteria; presence
of droplets in
clouds with depth
> 250 m and
temp. < -4°C for
dry ice and
< -7°C for Agl
UK-2 Op. Hail 5,000 km® | Hail Suppression Crimea 1968 Agr. (G} In-cloud seeding Agl Convective clonds | May-Sept Estimation based on
arget Peninsular Every year with pyrotechnical | Total consumption | with bases colder 14 days comparison with
Yes flares on rockets 599 kg than 16°C and historical records,
tops warmer than crop damage data
-20°C. Seeding and comparison
criteria; presence with control area
of liquid phase in EIS-Yes
clouds with depth C/B-Yes
> 400 m, temp.
< -7°C
UK-3 Op. Hail 4,000 km?* | Hail Suppression Qdessa District 1980 Agr. (G) As UK-2 Agl As UK-2 May-Sept Evaluation based on
(46°N, 30°E) Every year Total consumption 9 days historical records
Yes 199 kg EiS-Yes
B/C-Yes
UNITED STATES OF AMERICA
Us-1 Fog 162 km? Fairchild Cold Fog Fairchild AFB, - Def. (G) Cold fog seeding Propane - Jan-Mar EIS-Yes
Dispersal System Washington with G/B propane | Total consumption 25 days
NOAA 93-815 dispensers 13,0361
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Us-2 PE 10,336 Ruby Mountains Western Ruby Res. (G) 6 G/B acetone Agl . Jan-Feb EIS-No
Snowpack | km® Project Mountains bumers Total consumption Nov-Dec
augmenta- NOAA 93-816 Watershed, 14,223 g 25 days
ton 94-852 Nevada
Us-3 PE 10,423 Nevada Carson- ‘Walker and Res, (G) AJC with Agl Jan-Apr EiS-No
km? Walker Project Carsen pyrotechnic flares | G/B 6 g/hour per 16 days
NOAA 93-817 Watershed, and wing fip generator,
Nevada burners airborne 200
g/hour per
generator
Total consumption
8,821 g
Us-4 FE 3,532 km* | Truckee-Tahoe Truckee River Res () 7 G/B acetone Agl Jan-Apr EIS-No
Project Watershed, burners and Tota] consumption Nov-Dec
NOAA 93-818 Nevada 1 A/C with 53,017 ¢ 39 days
94-854 pyrotechnic flares
or burners
Us-5 PE 765 km?* NQAA 93-814 American River Muni. (G) 8 G/B acetone Agl 20 g/hour per Jan-Mar EIS-Yes
target 91-848 Watershad, burners burner. Nov-Dec
3,240 km? California Total consumption 31 days
control 18,240 ¢
Us-6 Snowpack | 310 lan? NOAA 93-829 Box Elder, Water 30 G/B acetone Agl 8 g/hours per Jan-Mar EIS-No
augmenta- | farget 94-862 Cache and Rich TeSOUICES burners bumer. Dec
tion Counties, Uzh P) Toial consumption 25 days
29,729 g
s-7 Mountain 32,400 Central and Central and Water 80 G/B acetone AgI 8 g/hour per Jan-Apr EIS-No
snowpack km" Southern Utah Sonthern Utah TESOUTCES bumers bumer. Nov-Dec
augmenta- | target, Cloud Seeding P Total consumption 34 days
tion 24,300 NOAA 93-825 58,642 g
Jan? 94-866
control
Us-8 Mountain 810 km® Mokelumne NOAA Central Sierra Enr. (P) 6 G/B acetons Agl 25 g/hour per Jan-May Evaluation is
snowpack 93-820 94-856 Nevada burners burner. Nov-Dec planned based on
increase Mountains, Total consumption 51 days target/control ratio
water California 56,706 g EIS-No
supply
increase
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Us-9 Mountain 1,620 km* | Lake Almanor Northern Sierra Enr. (P) 9 G/B acetone Agl 25 g/hour per Nov-Dec As US-8
snowpack | target, NOAA 54-857 Nevada burmners burner. 22 days
increase, 454 km® monntaing Total consumption
water control California 28,000 g
supply
merease
Us-10 Mountain 356 km® WASATCH Front Utah Muni. (G) 14 G/B acetone Agl 8 g/hour per Jan-Feb EIS-No
snowpack | target (mountains) bumners burmer. Nov-Dec
augmenta- NOAA 93-832 Total consumption 22 days
tion 94-864 9420 g
{Us-11 PE 12,960 Santa Barbara Santa Barbara, Muni. (G) | 6 G/B generators Agl 12 g/hour per Jan-Mar EIS-Yes
km? /Obispo Califomia and A/C with G/B generator and Dec
NOAA 93-827 wing-tip 180 g/hour per 13 days
94-865 SENETAtoTs airborne generator
Total consumption
15476 ¢
Us-12 PE 632 k? Santa Clara Project Santa Clara Muni. (G} | Seeding from Agl Pec EIS-Yes
target, NOQAA 94-851 Ceunty, 1 A/C with Total consumption 4 days
1944 km? California pyrotechnics and 4200 ¢
comntrol liquid fuel
generator
Us-13 Mountain 800 km* Northern Utah Northern Utah Water 15 G/B acetone Agl, 8 g/hour per Jan-Mar EIS-No
snowpack target - | NOAA 93-829 Resources | bumers generator Dec
Augmenta- 91-862 43} Total consumption 25 days
tion 29726 ¢
Us-14 Winter 325 km? Central Colorado Vail and Water 10 G/B acetone Agl 5 g/hour to Jan-Feb EIS-Yes
snowpack | target, Program (Vail) Beaver Creek Resources | burners 20 g/hour per Nov-Dec
augmenta- | 2,590 km® | NOAA 93-822 areas, Colorado {P,.&) burner. 43 days
tion PE control 94-859 Total consumption
12,982 ¢
Us-15 Fog 3.5 km? Fog Dispersal Atlanta Trans. (P) G/B dry ice Pry ice. Jan EIS-Yes
target, NOAA 93-824 Interpational dispersal Total consumption 1 day
'16.2 km? Adrport 100 kg
control
US-16 PE 765 km® American River California Muni. - Agl. Total Jan-Mar -
NOAA 93-848 consumption Nov-Dec
18,240 g 31 days
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Us-17 PE 5,184 km* | Kings River Kings River Muni. (@) 10 G/B Agl 6 to 9 g/hour Jan-Dec EIS-Yes
NOAA 94-837 Basin, : -generators, 1 A/C | per G/B generator 36 days
California with 2 wing tip and 120 to 180
generators g/hour by A/C
generator
Total consumption
39,608 g
US-18 Fog 32.5 km? NOAA 93-828 Medford Trans (P) A/C Dry ice | Jan-Dec EIS-No
94-850 airport, Oregon Total consumption 5 days
1,024 kg
Us-19 PE 1,134 km® | Calaveras River California Hyd. - Agl. Total Dec -
NOAA 94-868 Munj, consumption 2 days
170 g
Us-20 FE 3,888 kn* | San Joaquin River San Joaquin Water 19 G/B generators | Agl Jan-Dec EIS-No
target, Project River, Resources | and pyretechnics Total consumption 42 days
6,480 km* | NOAA 94-836 California 3] onl A/C 56,292 g
control
Us-21 Winter 325 km? Aspen Colorado Aspen, ® 10 G/B acetone Agl Jan-Feb EIS-No
snowpack arget, Program Colorado burners Total consumption 24 days
augmenta- | 2,500 kin* [ NOAA 93-823 : 5201 g
tion, PE control
Us-22 Snowpack | 583 km? Big Sandy River Wyoming Muni. - Agl Feb -
augmenta- NOAA 93-819 Aug-Sept
tion 94-849
Us-23 PE 1,620 km®* | Solano County Solano County, Muni. {G) 1 A/C seeding Agl 2-200 g/min Jan-Feb 8 days { EIS-Yes
target, NOAA 94-833 California clouds with Total consumption
1,620 km® pyrotechnic 12,300 g
control devices at temp.
0°C to -10°C -
Us-24 Snowpack . 842km? Lake Orovilla California Hyd. G/B seeding with Propane. Total Jan -
angmenta- NOAA 93-831 Muni propane consumption 2 days
tion dispensers 2,8081
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Us-23 PE 3,900 km® | Tuohimne River Tuolumne (G) Local In-cloud and Agl Jan-Dec EIS-Yes
target, Project County, cloud top 1 A/C Total consumption 23 days
7,780 k> | NOAA 94-834 California seeding with 17,100 g
control pyrotechnic
devices and liguid
Spray
Us-26 PE 1,460 ki® | Eastern Sierra Eastern Sierra, (G Local Cloud top seeding | Agl 60 to 6,000 Jan-Dec EIS-Yes
target, Program California with pyrotechnics g/hour 19 days
3,240 kn? | NOAA 93-801 from 1 A/C Total consumption
control | 94-835 11,840 g
Us-27 PE 2,592 kii® | Monterey Project Monterey (G} Local In-cloud and Agl 60 to 10,000 Jan-Dec EIS-Yes
- target, NOAA 94-840 County, cloud-top seeding g/hour 10 davs
3,900 km* California with pyrotechnics | Total consumption
controk and liquid fuel 10,400 g
generators, all
from 1 A/C
US-28 PE 1,620 kn® | Kaweah River EKaweah River, {G) Local In-cloud and Agl Jan-Dec EIS-Yes
target, Project California cloud rop seeding Total consumption 42 days
3,240 km* | NOAA 94-838 with 6 G/B 26,723 ¢
control generators and
pyrotechnics and
liquid firel
generator on
1 A/C
Us-29 PE 3,800 km® | Kern River Project Kemmn River (G) Local As US-26 Agl Jan-May EIS-Yes
target, NOAA 93-803 basin, Total consumption 23 days
16,200 California 9,080 g
k].nz
control
Us-30 Snowpack | 550 kar® Grand Mesa Colorado Hyd. - Agl. Total Mar-Dec -
augmenta- NOAA 94-842 Mupi. consumption 3 days
Hon 6,070 g
uUs-31 PE 11,340 1 Boise Program Boise River {G) Local 15 G/B Agl Agl 8 g/hour per Tan-Apr EIS-No
km? NOAA 93-826 basin, Idaho gEnETators generatr Nov-Dec
94-260 Total consumption 41 days
34,462 g
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X o r.‘ T T
O
Us-32 Snowpack ]| 3,240 kim® | Eastern Idaho Eastern Tdaho Muni. - Agl Dec -
augmenta- NOAA. 94-863 Total consumption 9 days
ton 25,092 g
1s-33 PE 5,184 km® | Kings River, California (G) Local 12 G/B generators | Agl & g/hour per Jan-Dec EIS-Yes
Califomia NOAA and 1 A/C with G/B generator, 36 days
93-830 94-837 2 wing tip 120 g/hour per
generators airborme generator
Total consumption
39.608 g
US-34 PE Hail 7,737km? Atmospheric North Dakota Res. - Agl, dry ice. June-Aug -
Modification Total consumption 14 days
Program. 37,170 g and
NOAA 94-844 469 kg,
Tespectively
USs-35 PE Hail 22,080 Atmospheric North Dakota Res - Agl, Total Jan-Aug -
lam?® Modification consumption 27 days
Program 129,900 g and
NOAA 94-845 1176 kg,
respectively
US-36 PE 17,820 Big Spring Colorado River (G) Local Cloud-base Agl Apr-Oct EIS-No
km? NOAA 94-846 basin, Texas Hyd. sgeding from Total consumption 14 days
1 A/C 2,360 g
Us-37 PE Hail 38,880 Western Kansas Weast Central (G) Local Cloud base and Agl and dry ice. May-Sept -
km* Weather and Southwest top seeding with Total consumption 30 days
Modification Kansas 4 AIC 73,084 g and
NOAA 93-807 2,308 kg
respectively
US-38 Snowpack | 583 lan® Wind River Wyoming Hyd. - Agl Aug-Sept -
augmenta- NOAA 93-819 Muni.
tion 94-849
Us-39 Snowpack North Colorado Colorado Hyd. - Agl. Total Nov-Dec -
augmenta- NOAA 93-818 Mumni. consumption 16 days
tion 94-841 5644 ¢
US-40 PE 650 km® Oneida County Indiana Muni. - Ag. Total Dec -
NOAA 94-843 consumption 5 days
15472 g
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reflectivity region
above 0°C level,
cloud top colder
than -28°C

UZ-1 Op. Hail 800 km? Samarkand Project Zarafshan 1983 Agr. (G) In-cloud seeding Agl. Total Convective clouds | Apr-Aug Evaluation: based on
Valley, Every year with rockets and consumption in with bases colder { 22 days historical records
Samarkand Yes shells with UZ-1-UZ-4 than 10°C and and crop damage
District pyrotechnics at projects 10.1 kg tops colder than data
temp. -6° to -10°C -20°C. Seeding EIS-Yes
criterion based on C/B-Yes
radar data
uz2 Op. Hail 1,900 km® | Shahrisyabz Project | Kashkadarya 1979 Agr. (G As UZ-1 Agl As UZ-1 As UZ-1 AsUZ-1
River, Every year
Kashkadarya Yes
District
Uz-3 Op. Hail 3,130 km* | Namangan Project Fergana Valley, | 1969 Agr. () As UZ-1 Agl As UZ-1 As UZ-1 As UZ-1
Namangan Every year
District Yes
Uz4 Op. Hail 800 km? Andijan Project Eastern 1981 Agr. (G) As UZ-1 Agl As UZ-1 As UZ-1 As UZ-1
Fergana Valley, | Every year
Andijan District | Yes
YUGOSLAVIA
YU-15 Op. Hail 66,000 Hail Suppression in | Republic of 1967 Apr. (G) In-cloud seeding Agl Convective clouds | Apr-Oct Evaluation based on
km? Serbia Serbia Every year with pyrotechnics with bases colder comparison with
Yes on rockets at than 10°C and historical records
temp. 4° to -12°C tops colder than and crop damage
-20°C. Seeding data
criteria: EIS-No
maximum C/B Yes

5A continuation of activities on YU-1 project in 1993,
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VII. ADDRESSES OF REPORTING AGENCIES

ARMENIA Special State Interprize on Modification
of Hydrometeorological Processes
54, Leo St.
YEREVAN
375 002 Armenia

AUSTRALIA : Hydro-Electric Commission
Cloud Seeding Department
GPO Box 355D, Hobart
TASMANIA
7001 Australia

AUSTRIA Department of Climatology
Central Institute of Meteorology
and Geodynamics
Hohe Warte 38
A-1190 VIENNA
Austria

BULGARIA National Institute of Meteorology
and Hydrology
66, blvd. Tsarigradsko chaussee
1784 SOFIA
Bulgaria

CHINA State Meteorological Administration
Weather Modification Program Office
46 Baishigiao Road
BEIJING 100081
China

COSTA RICA Instituto Costarricense de Electricidad
_ Apdo. 10032-1000, Sabana Norte
SAN JOSE
Costa Rica

CROATIA Meteorological and Hydrological
Service of Croatia
Gric 3
ZAGREB 10000
Croatia

FRANCE Association Nationale d’Etude et de
Lutte Contre les Fleaux Atmospheriques
52, rue Alfred Duméril
31400 TOULOUSE
France

GEORGIA Institute of Hydrometeorology
: Georgian Academy of Sciences
150A, Av. Agmashenebeli
380012 TBILISI
Georgia

GERMANY University of Hohenheim
D-70593 STUTTGART
Germany
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GREECE

ITALY
ISRAEL

JAPAN

JORDAN

LIBYAN ARAB REPUBLIC

MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF

MALAYSIA

MONGOLIA

MOROCCO

NORWAY

-50 -

Hellenic Agricultural Insurance
Organization

45 Mesogion St.

P.O. Box 14103

11510 ATHENS

Greece

Ufficia Centrale di Ecolosta Agraria
Via del Caravita, 7/A

00186 ROMA

Italy

Israel Meteorological Service
P.0O. Box 25

BET-DAGAN

50250 Israel

Meteorological Research Institute

Japan Meteorological Agency

1-1 Nagamine
TSUKUBA, Ibaraki 305
Japan

Jordan Meteorological Department
Marka-P.O. Box 341011
AMMAN

Jordan

Meteorological Department

Administration of Research and
Cloud Seeding

P.O. Box 5069

TRIPOLI

Libyan Arab Republic

Republic Hydrometeorological
Institute
Skupi bb
91000 SKOPJE
The Former Yugoslav Republic of Macedonia

Malaysian Meteorological Service
Ibu Pejabat Kajicuaca

Jalan Sultan

46667 PETALING JAYA
Malaysia

Ministry of Nature and Environment

Office of Hydrometeorology and
Monitoring

Hudaldaany gudang 5

ULAANBAATAR-11

Mongolia

Direction de [a Météorologie Nationale

Service de Recherche Atmospheriques/CNCRM
Aéroport CASA/ANFA

CASABLANCA

Moraocco

Civil Aviation Authority
P.O. Box 8124 Dep
0032 OSLO

Norway



PERU

RUSSIAN FEDERATION

SLOVENIA

SOUTH AFRICA

SPAIN

SYRIAN ARAB REPUBLIC

THAILAND

UKRAINE
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Servicio National de Meteorologia
¢ Hidrologia

Jr. Cahuide 805 OF. 406 CP 1308

LIMA 11

Peru

Federal Service for Hydrometeorology and
Monitoring of Environment

Administration for Weather Modification

12 Novovagankovskay str.

123342 MOSCOW

Russian Federation

Hydrometeorclogical Institute
Vojkova 1/B

LIUBLJANA

61000 Slovenia

S.A. Weather Bureau
Private Bag X15
BETHLEHEM

9700 South Africa

Gobierno de Aragon

Centro de Proteccion Vegetal
Apartado 727

ZARAGOZA 50080

Spain

Servicio Interprovincial de Defensa
Antigranizo de Alava, la Rioja
y Navarra

4 Milicias 4-1°-

26003 T.OGRONO

Spain

Universidad de Leon
Dep. de Fisica
24071 LEON

Spain

Syrian Ministry of Agriculture and
Agrarian Reform

Rain Enhancement Project

DAMASCUS

Syrian Arab Republic

Burean of the Royal Rainmaking and
Agricultural Aviation

Kasetsart University

Phahalyokin Rd., Chatuchak

BANGKOK 109000

Thailand

Ukraine Research Institute for
Hydrometeorology

37, Prospekt Nauki

252650 GSP KIEV, 28

Ukraine



UNITED STATES OF AMERICA

UZBEKISTAN

YUGOSLAVIA

-52 -

NOAA

National Weather Service
SILVER SPRINGS, MD 20910
USA

Main Administration of Hydrometeorology
Uzbek Service for Weather Modification
72, Observatorskay St.

700052 TASHKENT

Uzbekistan

Federal Hydrometeorological Institute
Bircaninova 6

11001 BEOGRAD

Yugoslavia



Vill.  MEMBER COUNTRIES REPORTING ON COMPLETED PROJECTS

Page
ARMENIA® . . e 55
CHINA ot e e 56
COSTARICA .. ittt ittt et e e e e e 56
CROATIA .« oottt et e e e e e e e e e 57
FRANCE . o ottt ettt e et e e e e e e e 57
GEORGIA .« oottt e et e e e e e 58
GERMANY . . . ottt et e e e e e e e 59
GREECE . . v vt e e e e e e e e e e e e e e e 59
L7V 22 60
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SInformation on a completed project which took place in Armenia was submitted by Georgian
experts who participated in the project. :
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1X. REPORTS ON COMPLETED PROJECTS 1993-19294

ARMENIA’

Mountainous terrain in the Lake
Sevan area

Target: 5,000 kr?

Fixed

Precipitation enhancement from
convective and stratiform clouds
1978-19%0

Apr-Oct

Nov-Mar

Apgent: Agl

Winter time: ground-based seeding with
25-30 generators at a rate of 0.8~

1.0 kg/hour

Summer time: A/C seeding at aldde
5-7 km with pyrotechnic flares at a rate
of 5-10 flares per cloud top. Seeding
criteria based on radar data on cloud
depth (1-2 km in winter), size and
reflectivity

Experimental unit: 24 hours in winter and
12 hours in summer. Seeded/unseeded
umits: 92/100 in winter and 72/69 in
summer. Restricted randomization,
provided that seeding criteria are met.
Basis for evaluation: 100 rain gauges and
10 rain recorders. Evaluation method:
comparison of seeded/unseeded units
usimg Student and selected sum tests.
Results: 20% and 30% increase in
precipitation amounts i summer and
winter, respectively, at 0.05-0.10
statistical signficance levels

1. Svanidze G.G. et. al, "On physical and
economical efficiency of precipitation
ephancement activities in Transcaucasus”
Proc. of High Mountain Geophysical
Institate, 1992, 1SS 85, pp 80-90

2. Begalishvili N.A., Methods for planning
and evaluation of efficiency of precipitation
enhancement in mountaineous regions (as
revealed in Trapscaucasus) - Announcement
on theses for doctor’s degree in physics and
mathematics ~ Thilisi, 1995

Institute of Hydrometeorology
Georgian Acadermny of Sciences
150 A, Av. Agmaskensbeli
380012 TBILISI

Georgia

’Information submitted by Georgian experts
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1X. REPORTS ON COMPLETED PRCJECTS 1893-1984

CHINA

Mountainous terrain in Baiyang River
basin

Target: 2,100 km?

Control: 1,600 km*

Both fixed, 20 km apart

Rain and snow enhancement
from arographic clouds
1983-1994

Jan-Nov

Agent: Agl. Cloud seeding at a rate of
0.125 kg/hour with 6 G/B generators and
A/C at altitudes 3-4 km. Standard seeding
period: 2 hours. Seeding criterion:
presence of supercooled water in clouds
{as revealed by A/C measurements).
Bases for evaluation: data from

10 recording precipitation gauges in
target and 5 gauges in control areas,
Evaluation method: target-control
regression analysis. Result: 22.6%
precipitation amount increase at statistical
significance level 0.0035

G. Ziyiet. al, 1989 "The orographic clond
seeding over the Beiyang River basin
Klamayi, Xinjing, China" - The 5th WMO
Scientific Conf. on Weath. Mod. and Appl.
Cloud Physics, Beijing, pp. 539-542

Weather Modification Program
Office

46 Baishiqiao Rd.

BEITING 100081

China

Flat terrain in Hebei Province
Target: 36,500 km?*

Control: 39,800 km?*
Variable, about 200 km apart

Rainfall enhancement from
stratiform clouds
1990-1994

Mar-July

Agent: Agl. Airbome seeding at a rate of
0.2 kg/hour at altitades 4-5.5 km.
Seeding criteria based on type of weather
systern, cloud type and cloud macro- and
microphysical structures. Standard
seeding periods: 1.5 - 2 hours. Seeded
days: 77 with unrestricted randomization.
Basis for evaluation: 43 and 41 recording
precipitation gauges in target and control
areas, respectively; data from radar (5 cm
wave length), PMS (airbome) and
microwave {in 13.5 and 8 mm bands)
radiometer. Result based on early
experiments {1980-1990) and airborne
measurement data: precipitation increase
by 17.7% at 0.05 signficance level

WMO/TD-No. 537, pp. 235-240
WMO/TD-No. 596, pp. 549-552, 383-386,
405-410, 627-630

Jingyan Y. et. al, "The stedy on cloud and
precipitation physics and rainfall
enhancement rechnology® - Meteorological
Press, China (year unknown)

Weather Medification Program
Office

46 Baishigiao Rd.

BEIJING 100081

China

COSTA RICA

Hilly terrain near Laguna Arenal
(10°30°N, 84°50'W)
Fixed target: 600 m®

Precipitation enhancement from
convective clouds
Fuly-Nov 1994

Agent: Agl. In-cloud airborne seeding at
temp. -5°C. Seeded: 120 days

Instituto Costarricense de
Electricidad

Apdo. 10032-1000

Sabana Norte

SAN JOSE

Costa Rica
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IX.

REPORTS ON COMPLETED PROJECTS 1993-1994

CROATIA
Mountainous, hilly and flat terrain in Hail suppression from Agent: Agl G/B seeding with - Meteorological and Hydrological
Northern Croatia convective clouds 341 generators. Seeding criteria based on Service
Fixed Target: 11,000 ko 25 years radar reflectivity and cloud top Gric 3
July-Oct temperature. Seeded: 102 days. Result: 10000 ZAGREB

less frequency of hail occurrence as Croatia

compared to historical records
FRANCE
Hilly and flat tetrain in southwestern Suppression of hail from Agent: Agl from 545 ground-based Dessens, J., 1986, "Hail in southwestern ANELFA
France convective and frontz] clouds generators. Control is based on hail pad France II: Results of a 30 year Hail 52, rue Alfred Dumeril
Target: 80,000 km? 43 years data and crop damage data. Seeding Prevention Project with Agl seeding from 31400 TOULOUSE
Control: 420,000 km® Apr-Oct criterion: hail with diameter = 15 mm the ground” - J. Appl. Meteor. and Climate, | France
Both areas fixed predicted. Seeding unit: 1 day with 25, pp. 48-58

& hours of seeding. Evaluation method:

bivariable test with logorithmic

transformation. Result: 42% decrease in

hail mass at 0.01 statistical significance

level. See also 1992 Register
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IX. REPORTS ON COMPLETED PROJECTS 1993-1994

GEORGIA

Hilly and flat area in Eastern Georgia
Two targets: 7,500 km?, 4,500 kn®

Suppression of hail and lightming
from convective and frontal
clouds.

Hail suppression:

1661-1990

Apr-Oct

Lighting suppression:
1978-1983

May-Sept

Hail suppression agents: Agl, Pbl; (in
1964-1984). Seeding criterion based on
radar data. Experimental upit: 24 hours.
Seeding objects: developing and mature
Cb (cells), Seeding with rockets and
shells at altitudes 3-8 km at a rate of
15-20 rockets or 10-15 shells per cell.
Seeded units: 1420 days. Evaluation
bases: crop damage and radar data on

_seeded/unseeded cell size and lifetime.

Results: 1) by 30-80% less crop damage
from hail in the target areas 2} smaller
size, radar reflectivity and lifetime of
seeded cells {as compared to unsesded)
Lightning_suppression agent: Pbl, from
rockets at a rate of 2 rockets/min during
13-135 min if cloud top is at 8-10 km or 4
rockets/min during 20 min if cloud top at
10-12 km '

Experimental unit: a convective cell
Randomization of seeded/unseeded units:
4/3. Seeded/unseeded units: 88/22,
Evaluation bases: radar and lightoing
recorder data. Tested hypothesis:
lessening of cloud lifetime and lighting
activity. Results: positive and negative
effect found in 53.4% and 21.6% cases,
respectively with 25.0% cases indicating
neo defiite effect

1. Kartsevadze A.L et, al, 1975, "Centain
aspects of hail processes modification using
antihail Alazen system” - Proc. Geoph. Inst.
of Georgian Academy of Sciences v. 36,
pp. 13-27

2. Bartishivili I.T., et. al, 1978, "Towards
physical bases of a method for hail
suppression” - Proc. of Transcaucasus
Research Hydrometeorological Institute

(TRHI), 1SS.67(73) pp. 73-82

3. Abshaev M.T., Burtsev LI,

Fedchenko L.M., 1990, "Antihail protection
in USSR" - Proc. All-Union Conference on
Weather Modification, Leningrad,

pp. 101-108.

Institute of Hydrometeorology
Georglan Academy of Sciences
150 A, Av. Agmaskenebeli
380012 TBILISI

Georgia
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IX. REFORTS ON COMPLETED PROJECTS 1993-1994

Yory Project Precipitation enbancement from Seeding clouds at 3-8 km with AgI from 1} Svanidze G.G. et. al, "Towards an Georgian Main Administration for

Mountainous terrain in Yory River convective clouds rockets and shells at a rate of 2-3 rockets | assessment of feasibility of cloud Hydrometeorology
and Paravany Lake Basins 1978-1990 or shells per a convective cell. Seeding modification effect determination from rain Department for Mornitoring and
Two targets: 1,000 km?® (Yory River Apr-Oct criteria: based on radar data on cell size gauge data in the wamm peried of the year", Protection from Dangerous
Basin) 2,200 kn?® (Paravany Lake and reflectivity. Experimental unit: 1981 - Proc. of TRHI, Iss.73(79) pp. 3-18 Hydrometeorological Phenomena
Basin) 12 hours or an individual convective cell, | 2) Svanidze G.G. et. al, 1986 - "Guidelines TBILIST
Control: 3,000 km* Seeding period: developing Cb. for precipitation enhancement from Georgia
Distance between areas: 20-30 km Randomization: seeded/control cells 3/2. convective clouds with antihail hardward",

Seeded cells: 196, Control cells: 92, Moscow, Hydrometeorol. Publishers

Evaluation bases: 40 rain gauges in target
area, radar observations. Evaluation
method: comparison of rainfall amount
from seeded and unseeded cells. Resuits:
60-80% increase m rainfall at statistical
significance level 0.10, Yory River run-
off increase by 40% on seeded days as
compared to unseeded. Extended area
effect: two-fold increase in precipitation
amount from an individoal cell at a
distance of 110-120 km downwind of
target area (statistical significance level

0.20)
GERMANY
Hilly terrain in Stuttgart area Suppression of hail from Airborne seeding with Agl at cloud hase - University of Hobenheim
Target: 2,500 km® convective and frontal clouds level at a rate of 2 kg/hour. For more STUTTGART
Control: 7,500 km® 15 years information see WMO Register for 1992 Germany
Boih areas are fixed and adjacent Apr-Oct
GREECE
Hilly and mountaincus terrain in Suppression of hail from Airborne seeding with Agl at -10°C level - ELGA
Northern Greece convective clouds at a rate of (.4 kg/hour. Experimentai 45 Mesogion St.
Target: 1000 km® 1984-1988 unit: 24 hours. Seeded 37 units. Seeding P.0. Box 14103
Control: 1000 ket Apr-Sept criterion: 35 DBZ echo above -5°C level. 11510 ATHENS
Both fixed . Evaluation methods: 130 hail pads in Greece

target and the same numuber in comtrol
areas. Mano-Whimey U test applied.
Resulr: 70% reduction of hail mass at
0.05 statistical signficance level. See also
WMO Register for 1992
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IX.

REPORTS ON COMPLETED PROJECTS 1993-1994

BT

Rain Project. Flat terrain in Southern
Italy, Puglia region

Target: 2,000 km?

Control: 1,500 kmn®

Cross-over design with a butfer zone

Rainfall enhancement from
convective and frontal clouds
6 years

Feb-May

Airborne seeding at 600 m level with
Agl. Experimental unit: 1 day,
Randomizatioin unrestricted. Seeded:
151 units, Unseeded: 151 units.
Evatuation based on data from 22 rain
gauges in target area and 15 rain gauges
in control area. Evatuation precedures:
single ratie, double ratio, root double
ratio, WHW, Kolmogorov-Smirnov,
Krmskal-Wallis Tests. Result: seed/no
seed ratio of rainfall is 0.161, but small
amount of data makes this result
statistically insignificant

Banistini et. al, 1993 "1 controllo diefficacia
della sperimentazione di incremento
artificiale delia ploggia net Sud del)’ Italia:
stima di durata dell’ esperimento in Puglia” -
Bollenino Geofisiko, Anno XVI, N 2-3

Via Del Caravita, 7/A
00186 ROMA
Ttaly

JORDAN

Mountains and hilly area covering
major part of Jordan )
Fixed target: 14,500 km?®

Rainfall angmentatdon from
orographic clouds
1986-1995

Oct-May

Agents: Agl and (NH,), CO, {for warm
clouds). Seeding at a rate of 0.4 kg/hour
with 20 G/B generators and A/C
operating at 3,000 m. Seeding unit:

1 day. Number of seeded/unseeded umits:

65/650. Basis for evaluation: data from
12 recording precipitation gauges in
target area. Methods for evalnation:
comparison with historical records and
precipitation efficiency maps. Result:
rainfall increase by 15-19% at 0.05
significance level

Tahboub M.IX, "Status of precipitation
enhancement program in Jordan"” -
Submitted to publication in WMO Technical
Document series

Meteorological Department
Precipitation Enhancement
Program in Jordan

P.O. Box 341011

Marka

AMMAN

Jordan

MALAYSIA

Mountainons terrain in Northern
Malaysia, Peda Muda Catchmeut
Target: 1,136 km

Fixed

Rainfall angmentation from
convective clouds
1993-1994

Aug-Nov

Adrborne seeding with NaCl at 1,5-2.1

km. Result: more precipitation presumed.

No evaliation made because of
mountainous terrain in the target area

Malaysian Meteorclogical Service

Jalan Sultan

46667 Petaling Jaya
SELANGOR
Malaysia
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IX. REPORTS ON COMPLETED PROJECTS 1993-1994

MONGOLIA

Hilly and mountainous terrain, 48°N
103°E
Fixed target: 500 kan®

Orographic and convective
clouds

1991-1995

June-Aug

Agent: Agl incloud seeding at altitude
6-7 km with pyrotechnics on rockets.
Seeding criteria based on radar data.
Seeded: 100 days. Resuit: less hail mass

Ministry of Natmre and
Environment

Office of Hydrometeorology
and Monitoring

Khudaldaany Gudamj 5

ULAANBAATAR-11

Mongolia

MOROCCO

Atlas Mountains. Mountainous terrain
Target: 16,400 km?

Control: 6,000 km®

Both fixed, 80-100 km apart

Rainfall angmentation frora all
types of clouds

10 vears

Nov-Apr

Ground-based and airborne seeding with
Apgl and Nal at terp. less than -5°C.
Seeding rate: 0.375 kg/hour. Evaluation
basis: data from 20 and 10 rain gauges in
target and control areas. Statistical
method: linier regression. Result: 14-17%
increase in rainfafl

"An Evaluation Trial of the Morocco’s
ALGHAIT Weather Modification Project”-
6th WMO Conf. or Wea. Mod., Italy, 1994

Direction de la Mééorologiée
Nationale

Service de recherches
atmospheriques/CNCRM

Aéroport

CASA/ANFA

CASABLANCA

Morocco

SPAIN

Mountainous, hilly and flat terrain. in
Navarra, Alava and La Rioja
Fixed target: 10,000 km?

Suppression of hail from
convective clouds
1969-1995

May-Sept

G/B seeding of Agl with 115 generators.
Standard seeding period: from 13 till
1930 hours local time. Number of
seeded/unseeded days: 1993 - 53/86,
1994 - 46/107

Servicio Antigranizo
4 Milicias 4 - 1*
26003 LOGRONO
Spain

SYRIAN ARAB REPUBLIC

Mountainous, hilly and flat terrain
Target: 170,000 km?®

Control: 15,000 km®

Location of target and control areas
are variable, depending on clouds and
wind direction

Precipitation enhancement from
convective and frontal clouds
1951-1995

Nov-May

Agent: Agl. Airborne seeding at 5.5 km
altimde. Total seeding duration:

100% hours. Basis for evaluation:

125 precipitation gauges (including

37 recording) in target area and

14 ganges (including 8 recording) in
conerol area. Result: precipitation
increase by 13%

WMO Report No. 22, WMO TD/No. 594,
Vol. 1, pp. 325, 341, 221

Syrian Ministry of Agriculture and
Agrarian Reform

Rain Enhancement Project

DAMASCUS

Sydan Arab Republic
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IX. REPORTS ON COMPLETED PROJECTS 1993-1994

THAILAND

Mountainous terrain. Floating target:
49,060 km?

Rainfall angmentation from
orographic and convective
clouds

1987-1994

Apr-Oct

Agent: Agl. Airbome cloud top seeding
at altirade about 7 km with pyrotechaic
flares (1-10 flares per cloud top). Seeding
eriteria: LWC > 1.0 g/m®, updraft
velocity = 5 m/s. Expetimental unit:
convective cell. Number of
seeded/unseeded units: 87/64. Basis for
evaluation: rain gauge data and radar
estimated rainfall data. Results: 69%

_increase of rain cell volume, high cloud

top, longer duration, larger area of
rainfall from seeded cells. More samples
required

"Thailand Applied Atmospheric Resources
Research Program (Phase 1)", Vol. 1, 2, 3,
BRRAA Technical Documents

Bureau of Royal Rainmaking and
Agricuftural Aviation (BRRAA)

Kasetsart Univ.

Phanonyotin Rd.

Chatuchak

BANGKOK 10900

Thailand
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X. MEMBER COUNTRIES REPORTING ANO WEATHER MODIFICATION PROJECTS IN 1993

Afghanistan
Angola
Azerbaijan
Bahamas
Belize
Canada
Costa Rica
Czech Republic
Djibouti
Ecuador
Egypt
Ethiopia
Georgia
Ghana

Hong Kong
Hungary
Iceland

India

Iretand
Kazakstan
Kenya
Korea, Republic of
Lebanon
Lithuania
Madagascar
Mauritius
Myanmar
Namibia
Netherlands
New Zealand
Niger

Oman

Poland

Qatar

Saint lLucia
Saudi Arabia
Seychelles
Sierra Leone
Singapore

Sri Lanka
Sudan
Sweden
Switzerland
Togo
Trinidad and Tobago
Tunisia
Turkmenistan
United Kingdom
Uruguay
Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Zambia
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Xl MEMBER COUNTRIES REPORTING /O WEATHER MODIFICATION PROJECTS IN 1994

Afghanistan
Azerbaijan
Bahamas
Belize

Brunei
Canada
Czech Republic
Dijibouti
Ecuador
Egypt
Ethiopia
Georgia
Ghana
Greece

Hong Kong
Hungary
lceland

India

Ireland
Kazakstan
Kenya
Korea, Republic of
tebanon
Lithuania
Madagascar
Mauritius
Myanmar
Namibia
Netherlands
New Zealand
Niger

Oman

Poland

Qatar

Saint Lucia
Saudi Arabia
Seychelles
Sierra Leone
Singapore
Sri Lanka
Sudan
Sweden
Switzerland
Togo
Trinidad and Tobago
Turkmenistan
United Kingdom
Uruguay
Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Zambia
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QUESTIONNAIRE CIRCULATED TO GATHER DATA FOR THE
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS



WORLD METEOROLOGICAL ORGANIZATION

<

R/CLA/4, ANNEX A-
FORM {1 JANUARY 1993 )

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

I =t Ay S 1 s P gl N 3 0 S A M iy e o e i ey W L it <
e e e e e e 4L e s et et L £ e T 0, e s o et o, SO S s S W W W s, W

QUESTIONNAIRE
TO GATHER DATA FOR THE 1993
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES
MOFWO.‘I.-.IIUQUIIl.Il'IlI'll..lI.l.l'..‘.l. lllll CEE RN B B R B A O IR N S )
No weather modification activities in 1993 52:7

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

1. TYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:
{(a) Precipitation enhancement ,......... Cereareeae Ceeveeanens L:—/"
Activity is response to emergency {e.g., droughts) ...... /7
Activity is for routine water supply augmentation ....... L:__/
Goal is to extend wet period ......... cseterssesnnsans _/;_/
Goal is to increase precipitation during wet period ..... /_Tj
(b) Precipitation redistribution ......... cesren creeesasaene . L7
(c) Hail SUPPTESSiON .uvevesseeeosannssncacnesan Ceererensnaan /7
{d) Fog dispersal .....icicivasensicniasans crasana Meremnnes - f::?
(e) Other (ﬁlease specify): ..iieinen “terasseresnasnsaarsnna
{ Research ...... 5:27 )
2. THIS IS PRIMARILY A : Development ... / 7 : ACTIVITY
: Operational ... _L:_/ ;
3. PROJECT AREA
{a) Approximate size of the project target area (km®): ...........
{b) Approximate size of the control area (if used) (km?): ........

(POOLE 5229)



ANNEX A, p. 2

4. NAME AND/OR REFERENCE OF PROJECT: it oernorrarossrsasansearsascsssoanss
5 LOCATION OF ARTA IN WHICH PROJECT IS CARRIED QUT:
6. PROJECT HISTORY

(a) Year project started: .......... feeeraasan heveseearatanssesna

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

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

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

Yes [/ / No /_/ Not knowm [/ _/

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

ACTIVITY OF ORGANIZATION GOVERNMENT PRIVATE

Agriculture

Energy

Forestry

Hydralogy

Research Foundation

Transportation

Weather Service

Other (please specify)

{PCOLE 5229)



ANNEX A, p. 3

8. PROJECT ACTIVITY THIS YEAR

(a) During the current reporting year. what months did seeding or
other weather modification activity take place?

L A A I I R A A N N

(Note: if reporting period sxtends 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 1992, January-February 1993:; another might be:
January-February 1993, December 1993j,

(b) On how many days did this activity take place? ..... teernsans

9. DESCRIPTION OF WEATHER MODIFICATION APPARATUS, 'MODIFICATION AGENT AND
THEXR DISPERSAL RATES, TECHNIQUES EMPLOYED, ETC. (see instructions)

(2) Seeding delivery system:

Ground _{:_7 How many generators? [/ _/
Aircraft /_j crarea sssesnesss How many aircrafts? _{__j
Rockets L___/ Artillery shells E

Other (please specify): ........ reseanan tesssiaraserEssesann s

(b) Type_of Generator:

Acetone burner E Pyrotechnic flare D
Explosive 17 Liquid spray 17
Solid dispersal : Other : ...... teneraan cesanuy

{c) Location of release of seeding material:

/1
Cloud top / / In-cloud /__

—r

If release is in-cloud, at what temperaturé or other criterion?

s B s st s e rAE Bl E se s e wduw et aan

(POOLE 5229)
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Seeding Rate of Consumption Total Consumption

Material {give units) during this year (kg)

AgT creerieaea Ceerarreaa e raeree Veassscsensariana

PbI: = iiiiiiiiiaeass Sasmsemsases  sestserstssarensesastiisesanes

Dry Ice  ...... Ceesres i ieereasaan Gers  semesteresiamananea veseasarsans

NaCl Ceabrseresnassecssannsanns e eemsaasan . et rerearanean

Propane @ ....iicecseeacnnacanes . etesesesrena wevesmaasenan

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 temperaturag are:

Warmer than 0°C i::?

Colder than 0°C but warmer than -20°C /__/

Colder than -20°C 1::7

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

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

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

{POCLE 5229)
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11. PROVISIONS FOR EVALUATION

(a) None / 7
(b) Randomized experiment / /

{c) Comparison with historical records /_/
7

(d) Crop damage /_ / Hail pads /
(e) other: LR B BE BE BN B BE I IR BE I RN BT RE Y NN BN NN R B RN BN Y P e %o s POe ® At et e s LI B
(f) 1Is a document on the evaluation . _
available or planned? YES [/ _/ NO /_/
(g) If so, is it available to WMO? YES / 7 N /7
12, MISCELLANEQUS
(a) Was an environmental impact
study prepared for this —_ -
project? YES / 7 NO /7
(b} Has an analysis been made of the
expected (or actual) costs and _ ___
benefits? YES /_ / NO /_/
13. ORGANIZATION IN CHARGE OF PROJECT:
{a) Name of key technical person: ....cceeseveeses cbrsarrrraasaaas
{b) Organization: ............ esrseansavsacsesannwnn researreraana
{c) Postal address: ........... . resasteenann tesensserssansana
14, OPTIONAL REMARKS:

(POOLE 5229)
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15. REPORTING AGENCY:
(a) |Name of reporting agenCy: seeeeeiesarrsccasrrassissoncassvonas
{b} Official title of responsible office: ......iciinvneiocrannes
{c) Postal address: ...iiiieseiietcesraecitinascesssarsorrnsseanan

LR R R I R R I R I L I RN B R R R R A N I L I I L B R L S

$ 2 #9002 B A BAEEINLEESESs s raanERD AT “aaa R R R R N A A A A N

(Signature) {Date)

Please complete and return this questionnaire as scon as possible, and
in any case not later than 30 November 1995.

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2

Switzerland

(POQLE 522%)
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NOTES FOR COMPLETING REPORT ON WEATHER MODIFICATION ACTIVITIES

Weather medification activities which should be included in the Register

The seeding or dispersing into clouds or fog of any substance with the
cbject of altering drop-size distribution, producing ice crystals eor the
coagulation of droplets, altering the development of hail or lightning, or
influencing in any way the natural development cycle of clouds or their

environmert.

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 aergsols
into the atmosphere:;

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

(d) The releasing of electrically charged or radicactive particles,
or ions, into the atmosphere:

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

(f) The use of aircraft and helicopters to produce downwash for fog
dispersal as well as the use of jet engines and cther scurces 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 airgraft, boats, or buildings, or
the use of small heat sources, fans, fogging devices, aircraft downwash., or
gprays to prevent the cccurrence of frost in tracts or fields planted with
crops susceptible to frost or freeze damage.

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

(POOLE 5229)
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ADDITIONAL EXPLANATION
OF QUESTIONS FOR THE
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

ITEM 1

ITM2 -

ITEM 3 -

ITEM 4 -

ITEM 5

ITEM 6

ITRM 7 -

ITEM 8 -

(POCLE 5229)

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
Contrel Area {(or Areas) are areas that are chosen so ag 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 pravious Register, pleass quote
the WMO Register number which appears in column 1.

Indicate the laocation of the wsather 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 tock place each year since it was started;

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

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

During what months did the project operate in the field and on
how many days did operations take place? Any other information
related to the scope of the aectivity would be helpful. In some
cases projects span two yesars. It is desirable that the portion
conducted only within the reporting vear be included in the
Register for a particular year. If this is not practical, please
indicate the vears in which kthe activities took place, for
example, ‘December 1990, January-February 1991.




ITRM 9 -
ITEM 10 -
ITEM 11 -
ITEM 12 -
ITEM 13 -
ITEM 14 -~
ITEM 15

{POOLE 5229}
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By weather modification apparatus is meant any apparatus used
with the intention of producing artificial changes in the
composition, behaviour or dynamics of the atmosphere. For
example: AgI smoke generators, propane devices, flares, rockets,
artillery projectiles, jet engines, etc.

- (&) 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 camplex). Solid dispersal refers to the release of
pellets (e.qg., 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,
ete.). Indicate total amount of material dispensed during
the reporting period in kilograms.

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

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

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

This question relates %o 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 heen 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 publighed
reports describing results of the weather modification operation
or experiment. Any information not previously reported. definite
plans for a new project, information that is sought, etc., may be

outlined under Item 14.

Please supply the name and address of the agency that is
transmitting this information to WMO.
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. R/CLA/4, ANNEXE A
FORMULAIRE (1&r janvier 1993)

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

PR s S S S D R S A=) WSS S R M) il el e ) A i . e e e A R s e S o

QUESTIONNAIRE A REMPLIR
AFIN DE FOURNIR DES DONNEES POUR
L'INVENTAIRE 1993 DES PROJETS NATICNAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

e st e T 2 St P A IR LA T b s ok A ) A A 3 M A 213 A D S D R - Y P Y S S S i A SR SRS S Y S SR S R D A R
o e o 7 2 51 ok i i S 3 i, e o LA R TS S B S S P R R S P i 7 L i R, . T o e R M S A I S S e s e e e e

MEMBRE DE L'OMM ....cccvevvnnananns tesedevestaseaanasaesatannnans teesereraaarra

Le Memhre n'a pas deploye d'activite de modification
artificielle du temps en1993 IllOlﬂ.l.llllll-l'l‘.l'l..h. ----- _,___,

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

I. TYPE {OBJECTIF) D'ACTIVITE CU DE PROJET DE MODIFICATICON ARTIFICIELLE
DU TEMPS :
a) Augmentation des précipitabions .....c.iveieesivecrannns

Activite déployee a la suite d'une situatien
d'exception (par exemple, secheresse) .....ccveecesseosn

Activité déployée en prévision d'une augmentation

réguliére de 1'approvisionnement n AU ...........ceses 7
Il s'agit de prolonger la période humide ............... /7
Il s'agit d'augmenter les précipitations .
pendant la periode humide .......cce0vvcavnnne teeeeraaans L/
b) Redistribution des precipitations .............. cersenan /17
C) Suppression de 1a gréle ....ssscsesscisoncstanonsassenas 17
d) Dispersion du brouillard .......veevvueen ceeene e cee ]

e) Divers (veuillez préciser) ....iecececenccasns Ceeaneenns
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{de rechercha ...... i::7
IL S'AGIT PRINCIPALEMENT D'UNE ACTIVIIE :de développement .. i::?
:d'exploitation ceen L7
ZONE COUVERTIE PAR LE PROJET
a) Superficie approximative de la zone cible du projet (km?) :
b) Superficie approximative de la zone temoin
{le cas €chéant) (M) I 4iivirevreveneeeoranesnenennsoscennnees

TITRE ET/0U NUMERO DE REFERENCE DU PROJET © vevvssoeensesasnncoaveanans

REPERAGE DE LA ZONE DANS LAQUELLE LE PROJET EST EXECUTE ! +vvvvueennnn .

5 2% 54 808N L E0 e sE L0 NeNAle A *ssmEan LA I I A B R I A R A R I R N L I I T B WY

HISTORIQUE DU PROJET
a) Année durant laquells le projet a 6té entrepris : ....... Cieeenn ..

b) Les activités d'exécution du projet ont-alles eu lieu chaque
année depuis le début des travaux 7

/

bt

Oui /7 Nen /_/  Indéterminé /__
c) Est-il prévu de poursuivre la projet au cours de 1'annde
prochaina ?
/

Qui /_/ Non /_7/  Indéterminé /__
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CARACTERE DE L'ORGANISME QUI PATRONNE LE PROJET (veuillez cocher la
case appropr;eei :

S T e e o o s ey e e e s o e e
T e i e e Aot e k- 3 . -_—

ACTIVITE DE L'ORGANISME ORGANISME ORGANISME

GOUVERNEMENTAL PRIVE

I P Ak ] Y . S~ "L 3 B3 e 2~ ) e el S bt e s e e n s s ey
oy QLSS e ——— I —

Agriculture

Energie

Sylviculturs

Hydrologie

Fondation de recharche

Transports

Service météorologique

Divers (veuillez préciser)

ACTIVITES RELATIVES AU PROJET EN 1993

a)

b)

Quels sont les mois de l'année considérée pendant lesquels ont eu
lieu des opérations d'ensemencement ou d'autres activités de
modification artificielle du temps ?

R N N N N R R R R R N T ..

LR e N N N N N N NN N A Y R E R R R R R

(Note : S; la période considérde porte sur deux ans, comme ce
pou:ta;t etre le cas pour un projet s'étendant sur les mois de
décemhre et de janvier, veuillez indiquer les anndes faisant
l'objet du rapport; exemples possibles décembre 1992,

janvier-favrier 1993, ou janvier-fevrier 1993 décembre 1993),

Nombrs de jours de 1'annde durant lesquels ont eu lleu ces
activites 7

AL LU LI B A L I R B A I AT B B S I BRI BN B N RE B S I AN B B BE R Y R BTN R B R B N I I S I R R Ry
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3.

DESCRIPTICN DES AFPAREILS UTILISES POUR LA MODIFICATICN DU TEMPS, DES

AGENTS DE MODIFICATION ET DE LEUR VITESSE DE DISPERSION, DES METHODES

EMPLOYEES, ETC.

voir les instructions)

a) Systeme de dispersion de la substance d'ensemencement :
Ay sol 17 Nombre de generateurs L7
Aéronef /7 Nombre d'appareils 7
Fusdes /7 Projectilas d'artillerie 17
Divers (veuillez préciser) ..... G ereraeeaees et rrebeateaierataeraas
b) Type de générateur :
Brileur 3 acétoene /7 Fusée pyrotechnique ;7
Explosif L—/ Vaporisation de liguide /_j
Dispersion de solide _/__?/- Divers ..... B T W
c) Lieu de dispersion de 'l_a substance d'ensemencement :
Au sol {j A la bass du nuags i/
Au sommet du nuage /_? Dans le nuage L7
Si la dispersion est effectude dans le nuage, a quelle
temperature ou en fonction de quel autre critére ?
-gl}l:g;;NCE - V-‘ES-EE—;;&;SO&’LAI“ION —;;!-EMION TOTALE =
D' ENSEMENCEMENT {indigquer les unites) DURANT L'ANNEE (kg)
AgT Cresasarensstrasanacnns ‘e catisersctensnrsnannias .
PbI. sasenasesanaa sersanaranas Seeseresassartenanas .
Neige carbonique taraeaas O teesaasasas e ennns
NaCl s ecaenescana seaneaurs et a s tsaat et batanan -
Propana . = ..... Cemiaanae tesasrarere evanress satssenvassasaans
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149. CARACTERISTIQUES DES NUAGES ENSEMENCES :

a)

b)

c)

d)

Convectifs /_/ Orographiques / / Couche L/
(cumulus) (stratiforme)

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

supérieures & +10°C /_7 inférieures 3 +10°C ‘7

En régle ginérale, les températures au sommet des nuagss sont :

supérieures a 0°C /7
inférieures 3 0°C mais supérieures a -20°C 7
inferieures a -20°C 17

Crit%res,de sélection des jours d'ensemencement ou des nuages
ensemencés :

ﬂ..C.l!l.l'.Illl.lIl.l.lI.l.l.'.H.lClllﬂll.l.l!.l!l.'llllll.ﬂ‘le..!
o.t-l.-nn..-u---nq..t---c--.cl-u.-o-l.lnao-o-o-nlncr---l- --------- *

L A R I O R R I N T T ) LA L L R R R I R I L I T I O R R

11. DISPOSITIONS PRISES EN VUE D'UNE EVALUATION

a) Aucune : 17
b) Expérience aldatoire L7
c} Comparaison avec des relevés anciens 7
d) Dégits aux récoltes / / Coussins a gréle / /
e’ Divers : @ % 8 8 A0 BN O EY A .I‘...Qo‘...........‘BGI"'.... ..........
f) Existe-t-il ou est-il prévu
d'élaborer un document sur -
1'évaluation de l'activité ? Qui /_/ Non /_ /
g} Le cas echéant, est-il_
possible de le mettre a la —_ -
disposition de 1'OMM ? Qui /7 7/ Non /_/
12. DIVERS
a) Une étude cancernant les

effets de ce projet sur .
l'environnement a-t-elle ete —_
preparée ? Oui / Nen /_ 7/

|\
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b) Les couts et les avantages
esccaptés {(ou reels) ont-ila -
¢t€ analyses ? oui /_/ Non /_/

13. ORGANISME RESPONS23BLE DU PROJET :

2) Nom du responsable tachnique I ...uievverervncessronnrreresesensane

b) orgmisma: ..-'.‘l....I'......'0‘..."....‘....' .... 28 8 & b kP eV oR

c} Adressa: .!‘..'.'0.."..‘.....'..I....ll.l.l'.".l.l....'...'.'.I.

L N N N N N N N N N N N ]

AL N R R R A N I R A N N I N A A R YN R RN ]

14, R2MARQUES FACULTATIVES :

@ 4889500288000 98308 69 vETAe 0N 4SS L N O N NN L N ] * @ oD 8 s s .
L N N L RN R T T L R I I N I N A I B A R N R S
P20 OS ST LOTESEEEEA Lo L LR R R Y A N I RN I L R R R R R B T I I I R TP L

15, ORGANISHME QUI FOURNIT LES RENSEIGNEMENTS
a) Nom de l'organisme [ ...viesesee e e eatasese et et ettt esaaanons .

b) Titre officiel du bureau responsable ! ......c...... teeraees teseeas

Ill..'.llﬂ..‘.ul!llllll‘I'Il.lll'll-.l.. ...... * 8 B A S A4S N TR * a9 -

C) AdLESS@ I ti.iiiiiriiovasrentosonansassosvavoneennsnsnas Crieen e cesaa

..l...ll‘Illl.lll‘.‘...ll"ﬂll!ll.l!.e. IIIII A I I RN T N BN DR B B B R

" 4 5 8 88 a8 4 « & nw s L ] a9 Y & aF L & 3 N 8 a8+ 4« 4 & 4 & & g i 4+ " a2 2 n » -
.‘.....ICI..I'GI.!.I.I.lﬂ.ll.. I.lllll..oll.!'!.lll.lll‘.Illl

{Signature) (Date)

Veuillez remplir ce guestionnaire et ls renvoyer dés que possible. et
dans tous les cas avant le 30 novembre 1995 2 1'adresses suivante :

Monsieur le Secretaire géneral
Organisation météorclogique mondiale
41, Avenuas Giusappe-Hotta

Casa poatals 2300

1211 GENEVE 2

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

Activités de modification artificislle du temps gqui devraient figqurer dans

l'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, & produire des cristaux de glace ou & coagulsr les gouttelettes, a
modifier 1'évolution de la gréle ou de la foudre ou a influencer d'une maniare
ou d'une autre le cycle naturel de 1l'évolution des nuages ou leur
environnement.,

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

Par exemple :

a) L'utilisation de feux ou de sources de chaleur pour influencer 1la
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'atmosphéere., de gaz, de poussidres, de
liquides ou dfaerosols.

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

d) La libération dans 1'atmosphére de particules radiocactives ou
électriquement chargees ou bien d'ions.

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

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

de vent artificiel.

.q) L'utilisation de laser ou d'autres sources de rayonnement
électromagnetique.
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Activités da medification artificielle du temps qu'il n'est pas nécassaire
d'inclure dane 1l'inventaire

Activites de caractére purement local, par exempls, l'utilisation de
parafoudres et de dispositifs de decharge statique sur des aéronefs, des
bateaux ou des batiments, ou bien l'utilisation de petitas sources de chaleur,
da wventilataura, da d;spos;tlfs fum;genes. dea souffles d'adronefs ou
d'arrosages pour eviter las gelées dans les régions ou les champs plantés de
cultures que le gel risqua d'endommager.

Il convient de fournir un exemplaira diment rempli de de formulaire
ur chagque activite de modification artificiella du temps (denommee

ci-apres le proiet)

Nota :
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EXPLICATIONS COMPLEMENTAIRES
CONCERNANT LE QUESTICNNAIRE A REMPLIR POUR

L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1

QUESTION 2

QUESTION 3

QUESTION 4

QUESTICN S

QUESTION 6

QUESTION 7

Marquer d'une creix (x) la case qui correspcnd al Objectlf de
l'activité. Par projet on entend une suite d'activités de
mod;fzcat;on du temps ayant un objectif commun et se deroulant
3 un endroit donnd.

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

o recherche - portant sur des questions
scientifiques;

) développement - activitéa pratiques déployées a des
fins d'optimisation des procédures;

o exploitation - activites pratiques directement axées

sur des avantages économigues.

La zone cible est la zone dans laquella on cherche a obtenir
une react;cn. La _ou lea zones témoins sont choisies de
maniére a ne pas étre touchdes par la substance
d'ensemencement et utiliseées pour évaluer les résultats
obtenus dans la zone cible.

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

Repérer 1'emplacement ol est exdcuté le pro;et de modification
du temps en indiguant les coordonnées gecgraph;ques et le nom
de la region.

a) Indiquer 1 année au cours de laquelle ont £te déploydes
les premiares activités du projet;

b) Indiquer si les activités ont subi des interrupt%ons ou
si elles ont eu lieu chaquse anneée depuis le début du
projst;

c) Indiquer s'il est prevu de poursuivrs la projet en
marquant une croix (x) dans la case appropride.

Indiquer les principales activites de l'organisme qui fxnance
le projet en marquant une croix (x) dans la case appropriéde
{marquer plusieurs croix, le cas déchéant).
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QUESTION 8 -

QUESTION § -

QUESTION 10 -

Ind;quer les mois de 1'annde pendant lesquals les activités
ont ets “déploydes sur le terrain dang le cadre du praojet et la
nombra de jours d'activita. Tout autre renseignement sur le
champ d'application de l'activits serait utile. Dans certains
¢as, le projet peut s'etendre sur deux ans. Il est
souhastable que seule la partie du prodet exscutde pendant
l'annse considarse f:.gura dans l'inventaire pour l'annee en
quest.r.on Si cala n'atait pas poss:.hle, veu:.llez Erec:.ser les
anneeg pendant lesqualles les activites ont eta deployees (par

exemple, décembre 1991 janvier-fevrier 1992).

L'expression  "appareil utilise ©pour la modifiecation
artificielle du temps" designe ici tout appareil utilisé dans
l'intention de produire dea modifications artificislles de la
composition du comportement ou de la dynamique de
l'atmosphére. Par exemple, générateurs de fumées d'AgI,
dispogitifs a propana, torches, fusées, projectiles
d'artillerie, moteurs a réaction, etc.

a} Systeme de dispersion de la substance d'ensemencemant.
Indiquer en marquant une croix (%) dans la case
appraprzee, la nature du systeme de dispersion au sol ou
asroporte, etc.

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

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

d) Indiquer la substance d'ensemencement qui est utilisée
et la vitesse de dispersion (masse par unité de temps,
masse par nuage, etc.). Indiquer, en kilogrammes, la
quant;te totale de substance dispersée durant toute la
periode a l'étude.

a) Ind;quer, en marquant une croix (x) dans la case
appreprzee les caractéristiques generales des nuages qui
ont éte choisis pour traitemant.

b} Indiquer 1l'intervalla prédominant de temperatures 3 la
base des nuages.

¢} Indiquer 1l'intervalla predominant de températures au
sommet des nuages,

d)  Quelles sont les caractéristiques qui permettent de
distinguer lea jours d'ensemencement ou .lgs nuages

ensemences des autres ?



QUESTION 11 -

QUESTION 12

QUESTION 13

QUESTION 14

QUESTION 15 -
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Cette question se rapporte i l'dvaluation de 1'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 &tre donnés en
liaigon avec la question 14 ou sur une feuille distinate.

Cette question se rapporte 3 touts 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 concermant les avantages eéconomiques

escomptés ou obtenus.

Veuillez indiquer le nom et l'adresse de l'organisn}e auquel il
faut adresser toute demands de renseignements complementaires.

Cette question doit permettre a la parsonne qui remplit le
questionnaire de fournir tous les renseignements gqui ne sont
pas couverts par les questions 1 3 13 comprisa et qu'elle juge
significatifs ou interessants, notamment les références 3 des
publications sur les résultats de l'opération ou de
l'exparience de modification artificielle du temps. Tout
renseignement qui ne figure pas dans las questions qui
précedent, plans dg¢finitifs concermant un nouveau projet,
renseignement recherché, etc. peut @atre exposé en Lliaison
avec la question 14.

Veuillez indigquer le nom et 1'adresse de l'organisme qui
fournit ces renseignements a 1'OMM. :



ORGAN!ZAC_ION METEOROLOGICA MUNDIAL

R/CLA/4, ANEXO A
FORMULARIO (1 DE ENERO DE "1593 \

CUESTIONARIQ
PARA RECOPILAR DATOS DESTINADOS AL TNVENTARIQ DE 1993 DE PROYECTOS
NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

e i -t o S 8 bz ettty rriemqer——_—_— e e .
—— T e TS e el . M S e . et e S Ml s e i~ S S e e o

SENALAR EN LA CASILLA CORRESPONDIENTE

MIEMBRO DE LA OMM .. .. ...iicinneneranareonsnncnas .o

El Miembro no ha llevado a cabo actividades de medificacidn en 7/ 7/
1993

(Sirvase devolver este formulario aunque ne se haya llevado a cabo
ninguna actividad de modificacidon artificial del tiempo este ano.)

1. TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACIO'N ARTI-
FICIAL DEL TIEMPOQ:

a) Intensificacion de la precipitacidn .....eeeeveve.. cevanes T
Esta actividad es la respuesta a una situacién de urgen-
ciz {por ejemplo Sequias) .......eceeeunn cetiereanaca ceese L7
Esta actividad tiene por objeto lograr un aumento del :
abastecimiento normal de agua .....c00eans. tesessisecsanes /7
Se trata de prolongar el periode humedo ....... feresesaaas a;
Se trata de aumentar la precipitacidn durante el periodo
h'm‘edo lllll " p 9 9 " e R0 s 44 4 2 & a®F e ean ¥ O FE S S S S e RS - o n / /
b) Redistribucidn de la precipitacidén ........ teesnsean ceviee 47
c) Supresion del granizo ............ T Y
d) Dispersion de 1a niebla .....cieeeeennnnn beeiveerarinnans /!
e) Otros (especifiguense): ....... creeenrnen ieeaes beressnaes
( de investigacién . L.:__/-
SE TRATA PRINCIPALMENTE ( -
2. DE UNA ACTIVIDAD ( de desarrollo ....... L/
{ _
{ operativa .....cvac.. 7/
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ZONA QUE CUBRE EL PROYECTO
a) Superficie aproximada de la zona del blanco (Jm®): ....evvvivurnn.

b) Superficie aproximada de la zona de control (si procede)
8 R

HISTORIAL DEL PROYECIO
a) Ano del comienzo del ProyeChO: .e.eeeseeeseeessessccnencnnosns cees

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

» —_— —_— ——

81 [/ 7/ Ne 7 / No se sabe [/ 7/

c) iSe ha previsto que continle el proyecto durante el ano proximo?

- — ———— —_—

- Y S 4 No / ¢/ No ge sabe /_/

, .
NATURALEZA DE LA ORGANIZACION QUE PATRCCINA EL PROYECTO
(cologuese una X en la casilla que corresponda)

ACTIVIDAD DE LA ORGANIZACIéN GUBERNAMENTAL PRIVADA,

Agricultura

Energia

-Silvicultura

Hidrologia

Fundacidn de investigacidn

Transporte

- - L -
. Servicio Mekteorologico

Otras actividades (especifiquensa)
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ACTIVIDADES RELATIVAS AL PROYECTO EN 1993

a) iCudles son los meses del ano durante los cuales g2 han realizado
operaciones de siembra u otras actividades de modificacidn artifi-
cial del tiempo?

(Nota: Si el periodo abarca mds de dos anos, como podria ocurrir
51 un proyecto se realiza durante los meses de diciembre y enero,
sirvase indicar los afos de que trata el informe; ejemplos posi-
bles: diciembre de 1992,. enero—-febrero de 1993 o enero-febrero de
1993) diciembre de 19933,

b) Nimero de dias durante los cuales se han llevado a cabo estas ac-—
tividades .......................... e v rraaness e crrenes s i ar e

DESCRIPC;QN DE LOS APARATOS DE MDDIFICACION ARTIFICIAL DEL TIEMPO, E
IHDICACIOM DE LOS AGENTES DE MODIFICACION ¥ SUs INDICES DE DISPERSION
TECNICAS EMPLEADAS, ETC. (véanse instrucciones)

a) Procedimiento de siembra:

Desde tierra L7 .. iCuantos generadores? r_7
Desde aercnaves I 7 ... iCudntas aeronaves? ;7
Mediante cohetes /7 Proyectiles de artilleria 7
Otros (especifiquense): ....... Ceereiannaenn C e teiierciaaraaas

b) Tipo_de generador:

Quemador de acetona /7 / Fulguracion pirotécnica /!
Explosivo ' Neutralizador liguido /7
Dispersion de sus- / OErOS: .ivivinevrnnnannnnn ..

tancias sdlidas

¢} Lugar de_ lanzamiento del material de siembra:

\i

En tierra / Base de las nubes / /7

Cima de las nubes / 7/ Interior de las nubes / /7

Si el lanzamiento se hace en el interior de una nube, ia que tem—
peratura o cual criterio?

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

-----------------------------------------------------------------
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Material de Cantidad de material Consumo toEal durante
siembra consumido este ano (kg)
{dar unidades)
AgT f s e e e et aa sttt aareesaneeean P eeesataecensnan
PbI: Tt et e et e deae et meaaaidabae  seseeres it enaanc ettt eonaees
2 T A
NaCl Tt et i eessase et naa s seassassisenisnsanana sereaene
Propano St e e s e s e ae s et Attt st ahatrrase sttt seat becesenena

A L A Y R R N T T T T T

M R R R R I I A R I T I R

¢ aw s e R I R I R I N I T T S T T T

10. CARACTERféTICAS DE LAS NUBES TRATADAS:

a) Convectivag Capa de nubes

{ctmulos) YA Orograficas /7 {estratiforme) / /
b} En general las temperaturas de la base de las nubes (°C) son:
Superiores a +10°C 1:::7 Inferiores a +10°C 1::7
c) En general, las temperaturas en la cima de las nubes son:
Superiores a 0°C {::7-
Inferiores a 0°C, pero superiores a -20°C [::7

Inferiores a -20°C / 7/

d) Criterios de seleccidn de los dias de siembra o de las nubes sem—
bradas:

L R R I I N # % 8 28 4 8 assdkaanEan sv a2 s anas D N T NN RN
L L I R R N R N R L R T T Y

L N L R N N N B I N AP D R I R R I R O R I N T B B N T T S R S



11.

12,

13,

14,
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. /
DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION

a) Ninguna _{_j
b} Experimento aleatorio /_j
¢) Comparacidn con registros histdricos /7
d) Danos causados a las cosechas C? Paquetes de granize /_/
3) Otras: ------------ *e T oL e senIenma st T s enmare I N T T .o
£) Indigue =i existe o si se ha pre-

visto preparar un documento sobre -

la evaluacion de la actividad St 7/ No /7
g) S5i procede indique si es posible o

facilitarlo a la OMM St 7 v No ¢z 7/
DIVERSCS
a) Indigque si se ha preparado un

estudio sobre los efectos de

este proyecto para el medio .

ambiente si /1 [/ Ne /7 7/
b) Indique si se han analizado los - _

costos y las ventajas previstos Si /7 No {_7

, :

ORGANIZACION ENCARGADA DEL PROYECTO
a) Nombte de la persona encargada de los aspectos técnicos ...........
B) Organizacion .i..iiiieverereninnennnnnens Ceerreas fecaianenea ceescnann
C) AirecCidn wunvierienecnnencan. Ceeaan cecaeans creena
OTRAS OBSERVACIONES:

-----------------------------------------------------------------------
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/
15, ORGANISMO QUE PRESENTA LA INFORMACION:

a) Nombre del organismo:.....icciveceenrarasnesens

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

»

b} Titulo oficial de la dependencia responsable! sueeiieceesesiensscns

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

C) Di.feccj.én: L R R I R N R N L IR R I A N S I R BRI S R

L R R I I I R L I O e O I R A I I I A R I A I O B A I B I R A A A A I RN ]

L R R R R A N R N N R NN NN ]

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

’ .
L R R R R R R R R R L I A R R A A I I R R I I B R A N N B I N R

LRI R R R R B A N R

{Firmado) {Fecha)

Sirvase rellenar el presente cuestionario y devolwverle lo antes posi-
ble, y en todo caso antes del 30 de noviembre de 1995 a la direccion siguiente:

Senor Secretario General
Organizacidn Meteorcldgica Mundial
41, Avenue Giuseppe-Motta

Case postale 2300 -

1211 GINEBRA 2

Suiza
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NOTAS ACLARATORIAS PARA RELLENAR EL INFORME SOBRE ACTIVIDADES

DE MODIFICACION ARTIFICIAL DEL TIEMPO

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

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

formacidn de nubes o en el medio que las rodea.

Cualquier otra actividad, realizada con intencidén de producir por me-
dios artificiales cambios en la composicidén, el comportamiento o la dinimica
de la atmosfera.

Por sjemplo:

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

b) la modificacién del intercambio de la radiacidn solar de la tierra o
. de las nubes, mediante la emisidn de gases, polvos, liguidos o aeroso-
les en la atmdsfera; -

c) la modificacidn de las caracteristicas de las superficies terrestres o
L4 - , » . 0
- liquidas espolvoreindolas o tratindolas con sustancias pulverizadas, o
con ligquidos nebulizados, materias colorantes u otros materiales;

d) la emisién en la atmdsfera de particulas cargadas eléctricamente o de
particulas radiativas, o bien de iones:

e) la aplicacion a la atmosfera de ondas de choque, fuentes de energia
: sénica u otras fuentes explosivas o acusticas:;

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

g) la utilizacion de lasers u otras fuentes de radiacidn electromagnética.
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Actividades de modificacion artificial del tiempo que no deberan consignarse
en el iaventario

Actividades de indole puramente local, tales como la utilizacidn de
pararrayos o dispositivos de descargas estiticas a bordo de los aviones, bu-
ques o edificios; o la utilizacidn de pequenos focos calorifercs, de ventila-
dores, de generadores de humo; o 2l emplec de aervnaves con miras a aprovechar
la corriente de aire provocada por las palas de los rotores o las helices, o
de riesgos para evitar la formacidn de hielo en zonas o terfrenos en los que
los cultivos son susceptibles de sufrir danos por causa de las heladas.

Nota: Se solicita el envio de un e¢jemplar rellenado de este formulario para
cada actividad de modificacidon artificial de tiempo (en adelante deno-
minado provecto}.
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EXPLICACION ADICIONAL

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

PREGUNTA 1

PREGUNTA 2

PREGUNTA 3

PREGUNTA 4

PREGINTA 5

PREGUNTA 6

PREGUNTA 7

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

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

'— investigacidn - investigacidn de cuestiones cientificas:

~ desarrollo = trabajos scbre el terreno para optimizar

: los procedimientos

- operativa - trabajos sobre el terreno con la inten-
cion directa de obtener beneficios eco—
némicos.

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

Consignese el nombre y/o referencia de los proyectos que eje-
cuta el realizador. 8i el proyecto fue comunicade ya en el
inventario anterior, rogamos cite el numero de inventaric de
la OMY que aparece en la columna 1.

Ind:.quese el lugar donde se ejecuta el proyecto de modifica-
cidén artificial del t:.empo mediante coordenadas geografzcas Y
el nombre de la region.

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

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

¢} indiguese si esta previsto que el proyecto continle, sena-
lando con una (X) la casilla adecuada.

Indiquense los principales intereses de la organizacidn gque
financia el proyecto, senalando con una (X) la casilla apro-
piada (utilicense varias senales si es necesarioc).
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PREGUNT2 8

FREGUNTA 9

PREGUNTA 10

Indiquense los meses del afio durante los cuales se han reali-
zado actzvzdades sobre el terreno en el marco del proyecto Y
el numero de dias de actividad. Cualquier otra informacidn

‘sobre el campe de apliacidn de la actividad. Convendria que

s5lo se mencione en el inventario la parte del proyecto reali-
zada durante el ano de que se Erata. Si estoc no es posibles,
slrvase especificar los anos durante los cuales ss han reali-
zado las actividades (por ejemplo: diciembre de 1990, enero-
febrerc de 1991, '

Se entiende por aparato para la modificacidn artificial del
t;empo cualquier apartato utilizado con la intencion de produ-
cir cambios artificiales en la composicion, comportamiente o
dindmica de la atmésfera. Por ejemplo, generadores de humo de
AgI, dispositivos de propano, fulguraciones, cohetes, proyeg—
tiles de artilleria, reactores, stc.

a2) procedimiento de siembra, indiguese, sefalando com una (X¥)
la casilla adecuada, el caracter del sistema de emision,
con base en tierra, aerotransportado, ete.;

b) indigquese 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 dlsperszon da sustancias
solidas se refiere al lanzamiento de granulos (por ejem—
Plo, hielo seco), polve (por ejemplo, NaCL), etc.:

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

d) indiquese qué material de siembra se utiliza v su indice
de dlSperS;on (masa por unidad de tiempo, masa por nube,
gtc.) Indlquese la cantidad total de material empleado
durante el periodo de este informe en kilos.

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

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

c) indiguese el intervalo predominante de las temperaturas en
la cima de las nubes:

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



PREGUNTA 11

PREGUNTA 12

PREGUNTA 13

PREGUNTA 14

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

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

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

Esta pregunta tiene por finalidad permitir que la persona que
presenta el informe incluya teda informacion no tratada por
las preguntas 1 a 13 pero que estime importante o de interés,
como pueden ser las referencias a informes publxcados en los
que se describen los resultados de la operacion o experxmento
de modificacion artificial del tiempo. Toda informacidn no
consignada anteriormente, planes concretos para. un nuevo pro—
vecto, informacidn que se solicita, ete. puede exponerse en la
pregunta 14,

Rogamos proporcione el nombre y direccidn del organismo gque
transmite esta informacidn a la OMM.




BCEMHPHAA METEOPOJIOTHYECKAA OPTAHU3ALIHUA

R/CLA/4, [TPUJIOXEHHE A
®OPMA (1 AHBAPA 1993 r.)

[TPOTPAMMA HAYYHHNX UCCITEJOBAHUA 1O OU3UKE OBJIAKOB U
AKTUBHHNM BO3 HUAM HA [IOI'01Y

BOIPOCHUK
[10 CBOPY JAHHHX AJ1d PEECTPA HAIMOHAJIBHHIX ITPOEKTOB [10
AKTHUBHHM BO3JEUCTBHAM HA TIOI'OAY 3A 1993 r.

[TIPOCBbBA TIOMETHTb COOTBETCTBYIOIIHUE KBAAPATH
B 1 X 5 5[

JleATENLHOCTS 10 AKTHBHKM BO3AEHACTRUAM Ha moroxy B 1993 1.
HE IPOBOAMIIACH 1

(l'lpoq:ﬁa NpHUCIATh 3Ty GOPMY, AaXe eCiy AEATENBHOCTE 1O AKTHBHHM
BO3ACHCTBUAM HA NOTOAY B 3TOM rogy HE NMPOBOAWIACSH).

1. BUA (UEJIb) AEATEJIBHOCTH WJIM MPOEKTA IO AKTHBHHM
BO3/JIEUCTBHUAM HA TTOT'OAY:

2) YBENMUEHME OCANKOB .+ v e vevosnnscnoacs e heaesnnaa

JlesTemBAOCTD BR3BANA IPEIBRTAAHEMH O0OCTOATENECTBAMH
(Hampumep, 3aCYXH) ... . oiiiiei i

JleATennHOCTh OCYHIECTRIACTCA B LIENAX YBERHYEHHA OOHIHOMO
BOBOCHADKEHMA . . v v oo vvsenacrasocsosososanncens

C Lensio MpoAnEHHA BIAKHOMO MEPHOAR « v v v v v v v v veenes

b) [lepepacpesenelHe OCAITKOB v v v vveeenanneoonennn-

]
]
]
L1
C 1e/bI0 YBETHYEHHA OCAAKOB B TeSeHHE BIAXCHOMO NepHom .. ||
]
]
1]
1
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gmenomm{ﬁ ....... ] ;

2. 3TA JEATENRHOCTb HOCUT  (paspaBoTok ........ 1 )

[IPEOKE BCET'O XAPAKTEP ;
ONEpaTHBHEX

TPUMEHEHHHA . . « « . . . 1 )

3.  PANOH, OXBATHBAEMHH [TPOEKTOM

a) [pubnuanTensHuil pasmMep LENEBOro PafioHa, TAe OCYINECTBRAIOTCA
BO3AEHACTBHS, MPEXYCMOTPEHHHE MPOEKTOM (KM} . ... vvvnvara s

b) [pubamurensHuit pasMep KOHTPOMLHOMO paiiona (ecnx Hcnons3yerca)

M) o i it
4, HA3BAHUE W/WJIM OBO3HAYEHME [TPOEKTA: ................

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

3. MECTOHAXOX/JIEHUE PAWOHA, TAE OCYUIECTBJIAETCA
[TIPOEKT:

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

6. HCTOPHUA NPOEKTA
a) TOXBAYANG FPOEKTA: + v oo et et saeseaenenensnenesnenanss
b} OcymecTeasincs /o1 MpoeKT KAXINA 01 NOCHKE ero Hagna?
yio} [ ] Her [__] Hemseecrno [__]
¢} [Tlpeanonaraercs MM NpOAGXEHUE MPOEKTA B TEYEHHE CNEAYIOWEro roja?
;%) [ 1 Her [ | Hemsecrno  [__]

7. XAPAKTEP OPAHU3ALIMH-CITOHCOPA MPOEKTA
(mpocyfa nocTaskTs X B COOTBETCTBYIOUIEM MECTE)
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OBJIACTD AEATEJIbHOCTH OPTAHH3ALIHH [TPABUTENLCTBEHHAA YACTHAA

Cemckoe X03M7CTBO

OHepreTika

Jlechoe xoasncTeo

["raponorys

(ona_ana HAYSHHX MOCNEROBAHMI

Tpaucnopr

Mereoponornseckan cyx6a

Tpoare (mpockBa yxasaTs)

AEATEJIBHOCTD MO MMPOEKTY B 3TOM I'oAy

a) B xaxue MeCAUH TeKyIlero oTYETHOTO oA MPOM3BONMACA 3aCER WM
NMPOBOIWNAC, ADYraf AEATENBHOCTL MO AKTHBHOMY BO3JAEHCTBHIO HA
noroxy?

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

(Opumeyanve: Ecmn oreernmit nepioa oxsaTusaer Asa roga, HaApHUMep
NMpX COODIENMH MRGOPMALMY O NPOEKTE, OCYIIECTRIACMOM B TEYCHHE
nexaﬁl;a " ﬂHBapg, TO np(])gib%a ykasats roau. [Ipwmep: aexabpn

< T., ANBapb-(eBpais I'; APYrod NMpUMEP: AHBAPL-PEBpAIL
1993 'r., sekabp, 1993 r.). pANEP Prgempal

b} Cxo/EkO AHER NMPOBOMIACH STA AEATENBHOCTB? . oo vvvvvrnrnenann

OINMUACAHUE OBOPYJOBAHWA JAJIA AKTUBHOI'O BO3AENCTBUA
HA 1101roay, PEAI'EHTOB AKTHUBHOI'O BO3JEWCTBUA H
CKOPOCTH HX PACIIHJIEHHA, UCIOJIB3YEMHX METOJOB H

T.J. (oM. ykazanus)
a) Cucnese JoCMasKu 300eUSTIOUUX GCUECIIE

Hasesman [__J........... Cxonsxo renepatopos? [ ]
Camoner [ J.ooooon.... CxonLKo caMoneTos? 1
Pakeru I PO Aprwuepuicae aapame [ |

Jlpyrre (MpoCH0a YKABATEY ... v v vvvoononrenncnnnorooennnss
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b) Tun aenepamopa:
Avetonorad ropenka || [luporexmmeckan pakera [
Bspuwaatoe BemecTso || Pasfpebrumarens souxoctn [
PacuHTes TBepRX BCTHY | | JDYTHE +vvieeevernnns
c) Pacromokenue eITYCKG 30CEUSTIOWED EEUECTNIEN:
Hasestioe [ ] Hignan rpamma ofnaxes [ |
Bepxauin rpazma o6naxos [ | B ofnaxax ]

Ecnu Bwnyak ocymecTsiserca B ofnlaxe, TO NpH XaX0H TeMiepaType
WM NIO KAKYM APYTHM KDHTEDHAM!

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

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

Pearent Pacxos (vkazats emnpoms  Ofumat pacxon B Tesenue rom
3acem MaMeperHs) (8 xr)

10.

N1 S
=) Y

CYXOR JIBA o v i it eeiintnnesas snsanssvenssanennsnsnns
NaCl ......... f et erante  emeenseseseieneceeanees

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

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

XAPAKTEPHCTHKH OBPABATHBAEMHEX OBJIAKOB

a) KomsexTyenne Croit

(kygeBue) [7] Oporpagimeckue [___] (concroobpasmme) |
b) TlpeoGnasaoman TeMnepaTypa B OCHOBAHHHK ofnaxa (°Ch

Bume 10°C [ ] Huxe 10°C 1

¢} [lpecGnasaionas TeMnepaTypa B bepiomne oOnaka:

Buime 0°C :l
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Huxe 0°C, ro swme -20°C ]

Huxe -20°C :

d} Kpurepnd, ucnonssyemsie npH Bubope AHeA min o6nakoB AnA X
obpaboTxu:

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

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

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

OBOCHOBAHUA AJTA OLIEHKH

a) He mmeiorcn ]

b) PanaoMMIHPOBAHMNF KCNEPHMEHT [

c} Cpasmenve ¢ ucropwsecknmy masmsvMA ||

d) Ymep6 ypoxao [ | T"pazomeps 1]

e} TIpomHe: ... i i e e e

f)  Hmeercn M1 AOKyMeHT 1O OliEHKE

WIH TUTAHHPYETCA TAKOBOH? JA [ ] HET [
g) Ecnu A, TO MOXHO NH €10

nanpasuts 8 BMO? JA [ HET []
PASHOE

a) Buna aM noaroToRneRa ARA ITOTO
TMPOEKTA OLEHKA RIMAHMA HA

OKpyX210LIYI0 Cpeny? A [ ] HET [

b} Tlpoesex jm amaMs MPEANONAIAEMELX

(wm paxmwveckux) satpat mmaron? JA [ HET [
HA3BAHHME OPT'AHHU3ALIH, OTBETCTBEHHOH! 3A [POEKT
a) OaMWHA TNABHONO TEXHWIECKOTO JIAD o v v e s s nuvonoonasennsn
b} OpPraHMBAMMA: ... vv oo eeecaearaoroannsnenesnnenssenn

C) TIOTTOBHFI AHPEC: .+ . v v ete i eeeera et sannennnsnanennan

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

---------------------------------------------------
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14. JIOBHE 3AMEYAHIA

------------------------------------------------------
------------------------------------------------------
L R I R I T T I R T R L L I R S R T N B R I R

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

I3 OPT'AHH3ALINA, HATIPABJTAIOILAA OTYET

a) Hasgamsie OpraHMzAIVH, HANPARIMOWEH OTET: « . vvr e v orrennnses
b) OfMmmmmmEce HAIBAHKE OTBETCTBCHAOTO MOAPAZENEHHA: .+ o v o v vu v . s s
C) TTOTTOBMIA AAPEC: + v v vv oot et e ie s anscnnsesnannsnnnsnases
....... oy 7T RRLEERL Y SETEERLLES

[Ipocz6a 3aMOMHHTE ¥ BEPHYTSH 3TOT BOMPOCHHK IO BOSMOZKHOCTH CKOpee H B
mobom cnysae e noaanee 30 nosabpa 1995 r. no agpecy:

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2
Switzerland
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MPUMEYAHHA 110 COCTABJEHUI) OTYETA O %I%inOCT H 110
AKTHBHHM BO3AEVCTBUAM HA [IOTOAY -

Peecrp

3aceMBanHe WM DACTIPOCTpaHEHHe B OONAaTHOCTH MMM TYMale Kaxoro-nubo
BELIECTEA C L0 H3MEHEHMA pacnpejesieHHA pasMepa Kanenb, o0pasoBanus
KPHCTaJUIOB JIbA2 MM KOAryJAIHMH KaNeneK, H3IMEHEHHME DasBHTHA rpajd MM MOSHUM
WM OCYIIECTRIEHHEe Kakoro-nubo BO3AEGACTBHA Ha ECTECTBEHHOE PasBHUTHE LHKIA
o0NIaKOB WIH HX OKpYXEHHe.

Jliobas Apyrad AeATeNbHOCTh, OCYINECTBAAEMAA C LEABIO BH3IHBAHMHA
HCKYCCTBEHHHX H3MEHEHHH B COCTaBe, NOBEACHWW HIH AVMHIMMKE aTMOCHEpH.

Hanpymep:

a) WCNONLIOBAHHME OTHA MMM HCTOTHHKOR Teia And OKA3AHMA RTMAHKA Ha
KOHBEKTHBHYI0 IIMPKY/TALMIO WM A1 HCNAPEHHA TyMana;

b) akTHEHOE BO3ZEACTBME Ha OOMeH CONHEYHOR DaiMALMH 3eMIN WM
O0/TAKOB NOCPEACTBOM BHAEJICHAR B aTMOCDEpY ralos, MLUTH, AKMIKOCTeH
WIH a3po3oned; .

C) axTHBHOE BO3AEHCTBHE Ha XapaKkTepHCTHKH ‘NOBEDXHOCTER 38MIH WMH
BOAX NDH MOMOWIM OMBUTEHMA MM 06paboTKM MOPOMIKaMH, XHIKHMH
PACTHUTHTESAMH, KPACHTE/IAMH JUTH ADYTHMH BElleCTBAMH;

d) Bezenenre B aTMOCPEPY ANEKTPHUEECKH JAPAKEHHNX WM PAIMCAKTHEHLX
93CTHII, WIH HOHOB;

e) npUMEHEHHE B ATMOCPEPE YAADHEX BOJH, HCTOIHHKOB 3BYKOBOA SHEPIHM
WM APYTHX BSPHBHHX WIH aKyCTHYECKHX HCTOYHHKOB;

f)  MCrONB3OBaHME CAMONETOB MW BEPTONETOB ANA CO3JAHMA HHMCXOAALINX
MOTOKOB B UeNIAX DacCEHMBAHMA TYMaHa, d TaKXKe HCIONbL30BaHHE
PEaKTHBHHX ABUIaTeNefl M APYTMX HCTOTHMKOB CO3ZRHHA MCKYCCTBEHHOTO

BETPa;
g) WCTONLIoBAHME Na3EpOB WIM ADYTHMX MCTOYHMKOB 3MEKTPOMATHHTHOM
PINAIIH.
JleATeIBHOCTE N0 AKTHEHHM BOBAEACTBHAM Ha NMOTOAY, KOTOPYIO He cliefyeT BKNOJaTh B
Peecrp :

JeATenbHOCTh, HOCHIIYIO YHMCTO NOKANbHHA XapakTep, TakKyld Kak
MCTIQUTS30BINME OTPAKATENEH MOTHWA WM CTATHCTHIECKHX PaIpASHHKOB HA CAMOJIETAX,
CYZAaX WIH 3AaHMAX MM BCIIOJIB30BaHNE HeGOMBIINX HCTOUHMKOB Teilna, BEHTWIATOPOB,
NPOTHBOTYMAHHNX YCTPOACTB, CO3ZaHHEe HHCXOARIUIErc BO3AYIDHOIO JIOTOKA
BO3AYIIHHMHY CyRAMH HIH PaciMAHTENAMH ANA FPEAOTBpAINEHHMS 3aMOPO3KOB Ha
YYACTKAX HIHM AOAAX C NOCEBOM KYNBTYP, KOTOPHM HAHOCAT yimepl 3aMOPO3KH WMAH
MOPO3H.

[Ipymesamve: [Ipocr0a 3ano/HUTE OMH SK3EMIAAD TOA GODMN AJIA KaXKJAOCO BHAZ
CATEILHOCTH MO aKTHRHLM BO3JZEACTBUAM Ha norojxy (s BHEAIIEM

FMEHYEMOIO KaK NPOEKT).
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JOTIOJHUTESIBHHE HOACHEHHWA K BOITPOCAM AJ1A PEECTPA
HAUMOHAJIBHHX [TPOEKTOB 10 AKTHBHRM BO3JAEHCTBHAM HA

florogy

ITYHKT 1

[TYHKT 2

[IYHKT 3

[TYHKT 4

[TYHKT S5

ITYHKT 6

[TIYHKT 7

[TYHKT 8

Ykaxure 3saoM (X) xBaipaT, KOTOPHA COOTBETCTBYeT LEJIAM
ZeatensHocTd. [lox mpoexToM noApazymeBaeTca CBA3aHHAA CepHA
ACACTBHA FO axkTHBHEWM BO3AEACTBMAM HA ROrOAY, HMeoMmux 0o5uIyio
e/ Y MPOBOAMMBX B KOHKPETEOM MECTE.

Yxaxyre 3nawkomM {X) KBaapaT, COOTBETCTBYIOIHA LEH AEATELHOCTH:

- HOUIeZ0BaHMA - BOMPCCH HaYYHEX HCCTeAOBAHMHA;
- paspaborku - rnonepad paboTa MO ONTHMMBALUNH NPOLEAYP;
- omepaTMBEHE -  ToJieead paboTa, HaNMpaBNeHHAA HeMoCpeICT-
NpHMEHEHHR BEHHO H3 AOCTHXEHHE OIKOHOMWIECKHX
BHI'OA

[lox nenestM pafiooM OCYUIECTRAGHUA BOIACACTBAA NOAPAIYMEBAETCA
pafioN, B Npeienax KOTOPOro npeanofaraeTcA OOHADYXHTh
TIOCNEACTBHA ZEATENLHOCTH NO aKTHBHOMY BO3JAEHCTBHMIC Ha TOroay.
Toa xouTponsuuM pavionom (MM pasioHaMM) NOHMMAETCH TEPPHTODHUS,
KOTOPaR BHOpana Tax, WroOH OHA He ROABEPraNacs BO3AEHCTBMAM
32CEEAIOUIMX BEUIECTB; OHA HCMONBIYETCA AA OLEHKH Pe3yJbTaToB B
npeenax LeneBoro pakoHa.

BrumuTe Haseanue w/unv o0O3HAYEHHE MPOEKTOB, HCHONMb3YEMBIX
onepaTopoM. EcnM npoext BN 3APErHCTPHDPOBAH B MpEAHAYIIEM
Peectpe, ilpocma ykazaTs Homep no Peectpy BMO, xotopu#i crouT B
Kosnonke 1.

C nomowIbIo reorpadreeckix KOOPAMHAT H HA3BAHMA PAOHOB YKAXMHTE
MECTO OCYLIECTRIEHHA POEKTA MO aKTHBHRM BO3ASHCTRHAM HA NMOTOLY.

a)  YKaxXuTe roi 6CymeCTRAEHHS NEPBOHAYANLHOA AEATENLHOCTH NO
HACTOAIIEMY NPOEKTY;

b}  Ykaxure, GHAM NH NEPEpHBH B AGATENLHOCTH, WIM Xe OHa
NPOBOAMASCH KAXALA IO CO BPeMEHH Hadana;

¢}  Ykaxwure, nMpeanonaraeTca N¥ NMPOICIKHTD NPOeXT B Dy AyineM,
nocrarnp 36a%0k (X) B cooTseTCTEYIOIEM KBaapare.

YkaxHTe oCHoBHYI0 0ONacTh AGATENBHOCTH OPraHW3alMH, KOTOpas
dHHaHCHPYeT npoexT, o0O3HaMB JHadkoM (X) cooTmeTcTBYIOUHA
KBaspaT {Mpy HeOOXOMMMOCTH HCTIONB3YATE HECKONBEKO 3HAYKOR).

B xaxie mMecum M xopK0 AHEH OCYUIECTRIANACH OIEPATHEHAA NQUEEan
daza mpoexta? bana 6n nmonesna suoGas MEHPOpMALINA, KACAIOMAACHK
feNef AeATENHOCTH. B HEKOTODHX CNywasx NpOeKTH OXBATHEAIOT ABA
roza. KenatenpHo BKUIOIATL B PeecTp 3a KOHKDETHRI M'OA TOARKO TY
93CTh, KOTODaj NDOBOAMJIAChE B OTYEeTHHH nepwoi. Eoim aTo

HEBO3MOXKHO, INpockfia yKa3aTs TOAH, B KOTODHE TMDOBOAUJIACH
AEATENbHOCTS, HanpHmMep aexabps 1990 r., aneaps-geppams 1991 1.




[TYHKT 9 -

[TYHKT 10 -

[TYHKT 11 -

[TYHKT 12 -

[IYHKT 13 -

[IVHKT 14 -
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[lox obGopyaoBanneM ANA aKTHBHOrO BO3JEACTBHA HA NOrOAY
MOZPa3yMEBAIOTCA JoOHe YCTPOHCTBA, HMCMNOMB3YEMHE C LENBIO
HAMEPEHHOrO BH3HBAHMA HMCKYCCTBEHHHX HM3MEHEHHMH B COCTaBe,
MOBEAEHMH HAM XMHAMMKe aTMocpepd. Hanpumep: remepatopu
3aCEeHBaHHA HOAMCTHM cepeOpoM, NpONaHOBHE YCTPOHCTEA,
RHPOTEXHHYECKHE YCTPOMCTBA, pPaKeTH, APTHUIEDHACKWE CHADHAAN,
PEAXTHBHEE JBHI'ATEH H T.A

a) ChcremMa ZOCTAaBKH 3aCEHBAIOMMX BEHIECTB, YKaXuTe, 0DO3HATME
aHaukoM (X) COOTBETCTBYOINMA KBAADAT, XapakTeD CHCTEMH
JOCTABKH - HajeMHad, BOXYIIHAA H T.A;

b) VYxaxwure cmocol NOArOTOBKH 34CEHBAIOUIEro BEWECTBA LA
pacnunenna (BAnNpHMep, MyTeM GKHIAHMA aleTOHOBOrO PaCTBOPA
coexHHeHNA HomicToro cepelpa). Pacnunenne TBEpIHX 9aCTHU
OTHOCHTCA K PACCEMBANMIO JIEARHHX KPYIHHOK (Hanmpumep, CyXon
nex), nopoinka (sanpumep, NaCl) ¥ T.43 '

c) Ykaxwure, oBosname 3natxkom (X), COOTBETCTBYIOIOMA KBAAPAT,
MECTO PaCCEHBAHMA PEAreNTa;

d) Yxaxwure, Kakue 3aCEHBAIOIIME PEAreHTH HCNONB3YIOTCA M KAKOBA
CKOPOCTh paccedBaHHA {Macca Ha eAMHHLY BpEMEHH, Macca Ha
obnako ¥ T.4.). Ykaxure, 3 kuaorpamMmax, ofwee KOJNMIECTBO
peareHTa, PAaCcCEAHHOTO B TEYEHHE OTIETHOMO NEPHOAAL

a) ¥Yxaxwure, oGossaaus 3masxkoM (X) kmazpar, obBmyw
XapaKTepHCTHKY 061ax08, Kovopue BHOpat ana obpaboTky;

b) Ykaxure npeofrasaioWnA AMAna3oH TEMNEPATYpP HA HMAHER
rpaHHlie oOnakos;

¢) Ykaxure npeoOnaiaomMi AHANA3OH TEMIEPATYD HAa BEDXHER
rpanvue o0naxon;

d) [lo xaxum xapakTepuCTHKAM OT/HYAOT AHM MaM obnaka,
MOZBEPrHYTHE BO3AEACTBHIO, OT Te€X, KOTOpHe He OHaH
NOAREPTHYTH BO3ACACTEHIO.

JTOT BOMPOC OTHOCHTCA K OueHke 3PPEeKTHBHOCTH NPOEKTa.
pexocraenenne Gonkimero ofneMa HHPOPMaUMH O CpPEACTBax,
HCIONB3YEMHX /A OLEHKH NOROXKTENBHMX CTOPOH NPOEKTa, TONILKO
NPUBETCTBYETCH, H 3T4 MHQPOpMANMA MOXeT OWTh NMpeACTaBleHa ROx
MYHKTOM 14 WM Ha OTAEMBHON CTpaHHLe.

JTOT BOMPOC OTHOCHTCA K MOOOMY aHARH3Y, NMPOBEAEHHOMY C UENLIo
pacieTa M/WTH HIMEDEHHMA GOLIEro HaMeHEHHA OKpYXAlolled CDeiH,
MOABEPrHYTOR BO3AEHCTBHIO, M OTAENRHHH BORPOC KacaeTcs
MpeMIOArAEMEX WM FOTYYEHHHX SKOHOMMIECKHX BAIOA.

CooDillMTe Ha3paHHe M ajApPeC OPraHH3AUMH, B KOTOPYIO MOXHO
HANPABJIATE 3aNPOCH O AOMOJHHTENRHOH HHGOPMAIDIH,

3TOT MYHKT TpeAHalHaueH AN Toro, 9ToOb JO3BOAMTL JULY,
MPEACTARAIOIIEMY OTYET, BKMIOUMTD Juo0YI0 MHPOpMANHo, KOTOpad He
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[IYHKT 15 -

somna B MyHKTH ¢ 1 no 13, HO KoTOpYy0 OH CYMTaeT BAXKHOM KTH
NpeACTARNAINGR HMHTEPEC, TaKyl0, HanpHMep, Kax CCHJIKa Ha
ony0OnHKOBaHHHE OTYeTH, NpeACTaBIADIIHE PpEe3YABTATH
OCYILECTRIEHHA AKTHAROIO BOIAEHCTBYA HA MOTOXY WIH SKCHEPHMEHTA.
JhioGan He coollABInancA panee HHPOPMALA, ONMpEAeNeHALE TUTAHKE Ha
HOBHA MPCEXT, MOHCK WHPOPMAUMH M T.A. MOTYT ONTL OTPRXKEHH NMOA
nyEkToM 14

[IpocsGa coobinuTe Haseauue ¥ apec YIpeXAeHHA, KOTOpO® NepeseT
aty mafopramnno BMO.



FORM USED FOR REPORTING ON COMPLETED
WEATHER MODIFICATION PROJECTS



WORLD METEOROLOGICAL ORGANIZATION

REPORT ON COMPLETED WEATHER MODIFYCATION PROJECT

(Please mark X in box or boxes which apply)

MOFWMO: BB S 8 850 S sEBE s a2 s v e e a * W e saa o8 #4888 08P ® ¥ B e s o rd by b sa s
1. DESCRIPTION OF PROJECT
1.1 Project identification (name/location/organization): ......... s N
1.2 Pufgpsets) of project

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

Hail suppression /_/

Lightning suppression /_/

Other (please specify): ..... assesnes sesossassraans srenasas csresnes seaa
1.3 Major cloud type involved:

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

2. DURATION OF PROJECT
2.1 Project duration in Y@ars: ....cescsessasssscas anesses ressana chesesanes
2.2 Operational period within each vyear:

From: .....s. To: ....i.. inclusive.

(POOLE 5229)
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3. SEEDING OPERATION
3.1 Seeding agent: AgI /__;—/ €02 E NaCl _/__7
Cther (please gpecify): ....... ........-... ................. esrreararens
3.2 Generator{s): On ground E Airborne /_/
If on ground, please give number of generators: ......vievmvssaraaacans
3.3 Procedure for airbhorne seeding:
Altitude of seeding (m): .o.veiiaveansns Siedoemaseasateansne e
Length of seseding track (mor Jm)! ....cvivvinennnnens cerattesssrennss
Seeding rate (Rg h™!): ..... e etterrerettattaneraarnnranes ceeasen
4. PROJECT DESIGN

4.1 Basic design:

Target only E .Target + control !____7 Cross-over /_—7
4.2 Distance between areas (Jam): ......uiiiinrrnanianoornossnanansnnnasanns
4.3 Area definition:

Fixed E Variable _{j

If variable, give basis for definitlon: .......ceevcevnnanes .' ..........
4.4 Area subdivisions, if any (give number and nmature): ....ceevvenccrarcas
5 PROJECT SITE
5.1 Project terrain:

Mountainous /_/ Hilly /_/ Flat /_/
5.2 Size of target area (km®): ..... fetereetreertesrenasatencaananceennes
5.3 Size of control area (Jm®): ....cceevunvenn ot eerireeataeieenecaeanans
5.4 Number of precipitation gauges:
5.4.1 All types of precipitation gauges in target area: ..........cciuvencaeas

All types of precipitation gauges in_control area: ............ii00unnn

{POCLE 5229}



5.4.2 Recording precipitation gauges in target area: ........ B

Recording precipitation gauges_in control area: .....cccoveceensnecssas

5.5 Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, e£C.): ..viivreiavecnannces teerenacnans ‘e
6. EXPERIMENTAL UNIT
6.1 Duration of unit in hours or dayvsS! ..ceveersanses scesrsensassasrsan caan
6.2 Conditions determining whether unit is seedable or not: .....ievevenans
6.3 Total number of units seeded and not seeded (in case of cross—over
design this applies to each area):
6.4 Randomization of experimental units:
Unrestricted /_/  Restricted /__/
If restricted, give nature of restriction: .........c.eec.. ceseccsasatas
6.5 - Standard seeding period (hours): ...cececoncranraacecssennas trdecaarana
7. OVERALL PROJECT RESULTS (no stratification or partitioning)
7.1 Name of statistical test(s) and/or analysis (analyses):
7.2 Transformation(s) for each test: c...evivisveneriasans seerrrana Ceeaans .
7.3 Results for each test and/or analysis: ........ teressnreerrasaeniraasna

7.3.1 Qualitative:

No More Less Less

Differ— Precipi- ___ Precipi- _ Hail __

ence £/ tation [/ _/ tation /_/ Mass / /
Other qualitative results: .............. seseasass teessenvisianaranaaan

7.3.2 Quantitative:

Seed/no-seed ratio: ........... Statisgtical significance: ....c.vovuee

(POOLE 5229)
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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: ......iiteeenieerercncrcnncarceers
8.1.2 Sample size for each stratification (No. of seed/no-seed units):
Seed: ....¢c 00 No Zeed: ..cesvesnnsae
8.1.3 Test(s) and/or analysis (analyses) for each stratification:
.8.1.4 TYransformation{s) for each stratification and each test:
8.1.5 Results for each stratification, test and transformation:
DUl A dVe . it cirescsasssnnunssssnassesssttsacacarnsrtassensntrne
QUANE I ative: i..oetitnveenceaosnonsssvattrtaescsananatnransasanane

R.2 Analytical gpecificatiens chosen AFTER tha projact began

B.2.1 Nature of partitioning(s): ..u.veiervnsesnrnsercanorossaseanscsssnsnnnns
8.2.2 Sample size for each partition (No. of seed/no-seed units):

Sead: ......iiv0000 No seed: ....vcciansea
B.2.3 Test(s) and/or analysis (analyses) for esach partition:

8 8332008008 8SSEEASSESESSEedNSSESES e ILotusuenn %S EESsNEP LS tdakdaanysadase e

8.2.4 Transformation{s) for sach partition and each test:

0 %@ 330 8%2daaeisassadFaD3000 S THSSNAAs93ICAEAIARAIDFAPEEIENPOFTABDE 20 s ETTIAGE B

8.2.5 Results for sach partition, test and transformation:
Cualitative: .ioeoaen 9 easanescancnaaassasbasaanacecasoneasanes asas

CuAnbitalive. ..cssvesossssveaconcaeonasobeasonasaesasatarsanssana

2. FXTENDED AREA EFFECTS {i.e2., ouksidse the target ar=sa)

. . -
9.1 Sign of effant: ..cnsessensassusssossvsonassssaa e easasmevoasssosanoeass

3.2 Maximum distance observed: sa.veseavianonoosesssosossansassnsanancsssasa

{PCOLE 5229)
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9.3 Statistical gignificance (size of area and probabhility):

IR RN RN NN I A N N I R A S BN B I ) aa e

10. COMMENTS

2RO B DA EBLE B F O LEB AT TO RSN ED TE B AP E B GASEAEA SO

LR N N R NN RN LN I A I L R B R A R LI BN BCRLEE B I (RN R RN RS . - L
L N R R R N N Y N L R R N N R ] resas e s + e "800
% 8% 2 800 ABET000ERY BRSSP RIEEECHAGRDEED IR R N RN A I ) LECECRC R R )
(B R RS R R E R RN EENNENNE] LA R R N RN NI S P4 4sUSBEIESEC N SR ER R ® D LECI N )

1l. PRINCIFAL REFERENCES TO PUBLISHED RESULTS (where details of above may
be found):

L R I N N e N Y ) 458058 405 0N ds RIS supBERORES ao s ser sy .
4 b ST R BOEO0B0ssuaUp LR N ] *+vmoessava s + 488 0aas seneamwean LR R R NN EREE NN L]
e ave s es 88 mease 428 22 s uoaV NN taas T4 s 9o sapeeDE e e [N RN NN EE] #9028 %8s 8&na
fecassmeEnaans LR R I A 3 $4 9800400 asBER RSO TRAS L N N N 40 8 e a4 saewa
LRI R I LI B A SR R O B I A R A A A I A N ts e s easea S8 9 B ABSLO AR SEEBCR OO P AN ST e ..

(POOLE 5229)
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ORGANISATION METEOROLOGIQUE MHONDTIALE

R/CLA/4, ANNEXE B

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU _TEMPS DEJA REALISE

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

MEMERE DE L'OMM 2 .. ccvvvcnnn sannas Seteotsrescacon s cecansae st etevnonaane vrrsaa
1, DESCRIPTION DU PROJET
1.1 Tdentification du projet (titre/zone d4'exécution/organisation)
1.2 But(2} du proijet
Augmentation des précipitations Pluie 7/ Neige /7
Suppression de la gréle /7
Suppregsion de la foudre ' /_/
Autres modifications (veuillez PrécCiSer) & ..vieveeerercencnecncnans -
1.3 Principaux types de nuages traités :

Orographiques /7 Cumlus /_/ Stratiformes /7 Systime frontal/ 7
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3.1

3.2

3!3

4.1

4.2

4.3

DUREE DU PRQJET

Durée du Projet, I AMMEAE 1 . uue st ticoennnetnacsennsanaesncaensses

Periods operationnelle au cours de chaque année :

Agents d'engemencement : Agl /_ / CGz /7 NaCl /_/
Autres (veuillez preciser) : ........... Ceerstaeneen  eeeenanataraeians .
Générateur(s) Au sol /7 Adroporté(s) /_/

Dans le cas de generateurs au sol, veuillez indiquer le nombre de
générataurs utilisés :

LR R B I S N I R ] S aseavas TR NLs e N L]

Méthoda d'ensemencement par adpareil aéroporté

Altitude de l'ensemencement (m) ..... rotsaeesecestraur et ansus e eaas

Longueur de la trajectoire suivie
pour l'ensemencement (m ou KM} ...ieviasreecess vesesaas Cicstrrarsetsaas

Taux d'ensemencement {Kg h™') .......... careeas crreaanees fieaeseaaann

CONCEPTICN DU PRQJET

Conception de base :

Zone cible _ __  Zone cible et ___ Zone cible et/ou zone -
seulement / / zone témoin /_/ temoin sans distinction / /

Distance entre lesg zones (km) : .....i.c0v0nanne esessiesenrraasesanns .

Definition d'una zone :

Fixe /! Variable / [/

Si elle est variable, veuillez indiguer les critiares da définition :

R NN N LR N] LN N N N A N RN NN



5.1

5.2

5.3

5.4

5.4.1

5.4.2

5.5

6.1

6.2

6.3

ANNEXE B, p. 3

Subdivisions des zones, le cag échéant (indigquer le nombre et la
nature)

SITE DU PROJET

Terrain

Montagneux /_/ Accidentd /7 Plat ‘7
Superficie de la zone cible (lm?) : ..................u.;..... ...... .
Superficie de la zone témoin {(km?®) & .....cvvveneinnns PR cereeas
Nombre de pluviometres :

Tous types da pluviometres dans la zone cible : .....cecnena. eerieenen
Tous types de pluviomeétres dans la zone témoin : .......... ceesiersaans
Pluviographes dans la zone Cible { «.veeevevennsnscinncens tesaertesaanae
Pluviographes dans la zone £€mOifl I .vveveveceerans Cercteneeone ;.......

Autres mesures de verification (par exemple, reflectivité radar,
mesure des nuages par aercnefs, coussins a gréle, etc.) :

UNITE EXPERIMENTALE

Duree de 1'unité en heures OU €N JOULS : .overeevcsonnconcoanonsossnean

Conditions permettant de determiner si uhe unité est ensemencable ou
pas : _

LI AL N RN TR I BRI L R N N N N RN NN AR RN NN NN RN N ]

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

(RN RN NN RN N NN NN NN NN NN NN NEERE RN NN EEENE NN N

R o I N N I I A R R R I B R R I N A A I L I A O I B A B I A I B R BB R BB I B A B I

LR IR B B LR BE L I O I )
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5-4

7.2
7.3

7.3.1

7.3.2

8.1

g.1.1

8.1.2

8.1.3

Repartition aléatoire des unités expérimentales :

Illimitde / _/ Limitde /_7/

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

LR B BE BN SO N R R A A R R A B A B R I IR B R R B B ) " E P T e A F N TR

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

Teat{a) statistigque{s) et/ou analvysels) :

2883083 EBIRRNGEe TR AN Soeudd st e rTdodnaas B0 EaBETSN

TraﬂSfﬁm_t_i.OllfS) mur Ch.aq‘ue tegt: [N E R NEN NI NS A IR R A R BN A

Résultats de chaque test €t/0U ANAlyYSE & ,iuivvesveveesornvocanens cesees

Qualitatifsg :

Pas de diffé- ___ Augmentation Diminution ___ Diminution

renca /__/ des précipi- /__/ des préci~ /_/ de 1la massa / [/
tations pitations de grele
Autras resultats Qualitatifs ! ..oviievevnisasaraces Ceevssesassenianana .

— i A —

CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS

Specifications analvtiques fixées AVANT le proiet

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

PR N N N N N N NN N I A AN A AR A A B N R B R R B Y NN A B BRI R A Y B B RN RE AR R B B RN NI IO I

Dimenaion da l'échantillon pour chagque stratification (nombra d'unités

ensamencemant/pas d'ensemencement)
Ensemehcement Y taenasnana teeease Pas d'ansemencemant ! ...iccicsnccacas

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

LR R A T O B N N A N NN R R I N A R A A R A N N N B A AR Y B R N N A N R N R S I I N N ]
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8.1.4 Transformation(s) pour chaque stratification st pour chaque test :

LRI IR AL B R N N N AR NN ENE NN NN NE N NE NN NN NN NN NN ERENENNERNEEN LR NN

8.1.5 Resultats pour chagque stratification, test et transformation :
Qualitatifs & .oiiinieiiiriiirieionattrreriasarsasesnsetessorasenrrosann
Quantitalifig ¢ c..iiciicirniniiiininicictaitaastrtetiaatitaoaasaneenenna

8.2 Spécifications analytiques choisies APRES le projet

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

4 89 082850000 ReNN N0 EARBEES O BB S RO EERS S SO LS EIE ST AT AP NS U PPN EEA P

8.2.2 Dimension de 1'échantillon pour chaque subdivision (nombre d'unite
ensemencement/pas d4d'ensemencement) :

Engemancement ! ..cocoesvsvscsse Pas d'ensemencement © ...ecoasssscansas

B.2.3 Test(s) et/ou analyse(s) pour chague subdivision :

8.2.4 Transformation{s) pour chagque subdivision et chaque test :

8.2.5 Résultats pour chaque subdivision, test et transformation :
mlitatifs: LI B B B B I B I N R L L R I A B BN NE R BN N B BE N RN RN NN R RN N RN BN RN NN NN N N ORE B NN NN NN R R N B N NN RN R Y

Quantitatifs H LI B BB BRI A B S BN U I RO B B BRI R B R B R Y LRI S L IR B B U IR B RN R N I A )

9. EFFETS OBSERVES (c'est-a-dire & l'extérieur de la zone cibla)

901 Indice de 1'eff3t H L IR NN NN N A R I B R R N B R R A A B A IO B I NI A N I A A R A I RN R RS N R )

9-2 Distame mximle Obg_eﬂe'e : AssasssorDoNBsssesEsEBORERT LN a*e s asecanne »

9.3 Signification statistique (superficie de la zona et probabilité) :

R R R R R R R R R T N T I N A I B N B R I B O B R R SN RN S N Y A R R O A A N
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10. COMMENTAIRES

P N N N N R I I I A I R R B B I B R e R I B I A ) LU B R B R B B ]

CRERE O B R B BB B B B AR R O L R B IR LI IR IR L A B B B B A B B O B B B BT B LN B YRR B RN B RN R B B B RN BN A L

-------- LI I I A A A I A RN O BB B RN B RN A ]

T LB 40 A ST EELD AN SR BB S P I I A N A A AR R S A R A I N A A AN A A R N N N N A A A A A A A N NN

11. PRINCIP'ALE REFERENCES A DES RESULTATS PUBLIES (dans lesquels sont
indiqués les details des procédures ci-dessus) :

L R I N N N RN A I N O R N B R R I A B R R R NN I A S R A B B B B B B S S A LR I I B A RN I BRI I O A ]

® P et S PSRN SSE RS OB STSs PP EFEE S B RE SRR [ N IR BN A BRI L BN R A N NN R AR ]

LR S BRI O O I B AN N B B I A I IC I B N S B2 0e%es e et AN EsNIsERERESIIEBRBOERERERSEIRNPTENS

(AR N RN RN R NN RN R 2 s e s amense s aadt e sy

L R N R N L I NI R R BB N B B I B L N R RN RN N NN R NN N NN NNENN]
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INFORME SOBRE PROYECTOS TERMINADOS DE MODIFICACIdk ARTIFICIAL DEL CLIMA

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

mRODEmOm: s % ® e & & m " O ®IESE S LB B B B O B Y LY L I L R LB B A O L B B B L R AR )
1. DESCRIPCION DEL PROYECTO
1.1 Identificacidn del proyecto (nombre/lugar/organizacidn) ......... vesane
1.2 Finalidad(es) del provecto

Aumento de las precipitaciones - lluvia [/ 7/ nieve /_/

Supresidn del granizo A

Supresion de los relampagos 17

Otros (sirvase esSpecificar) & c.vevecoroacrescennans tesessessrarasanans
1.3 Principales tipos de nubes de cque se trata:

Orogrifica /_/ Cumulus /_/ Estratiforme / / Frontal / /

2. DURACIOiI DEL, PROYECTO
2.1 Duracidon del proyecto €n anoOS! ....... Ceesanens Crrtaeresesianaa ceeasaens
2.2 Periodo en que se han llevado a cabo las operaciones durante cada ano:

del: ....... al: ....... inclusive,
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3.1

3.2

3.3

4.1

4.2

4.3

4.4

5.1

5.2

QPERACICNES DE SIEMBRA

Reactivo quimico de siembra: Agl / / CO; /_/  MNaCl / 7/

Otros (sirvase especificar) : .....

Generador{es): Terrestre ﬁ::7

Si es terrestre, sirvase dar el nimero de generadores:

Aerotransportade / /

Procedimiento de siembra mediante aercnaves:

Altitud de la siembra (m) .........
Longitud de la trayectoria de siembra (m o km) ..

Indice de la diembra (Kg h™') ....

CONCEPCION DEL. PROYECTO

Concepcion basica:

Solo en la zona del blanco / /

En la zona del blanco y zona de control /7

En la zona del blanco y/o zona de control

-----

-----------

-----------

ooooooooooo

-----------

Distancia enktre las zomas (KmM): ..uieeeivsceesosssoensansnenns et e

Determinacidn de la zona:

Fija [/ / Variable i::?

Si es variable, sirvase dar la base para la definigidn: ...

Subdivisiones de la zona, en caso de que hubieran (sirvase dar el

nimero y la naturaleza) ..........

UBICACION DEL PROYECTO

Terreno donde se lleva a cabo el proyecto:

Montanoso / Accidentado

Tamano de la zona del blanco (km?)

/7 Llano /_/

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

-----------



5.3

5.4

6.

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3

Tamano de la zona de control {(Mm®) ..eicveereceeanoasnas tesceds et v reaaa

Nimero de pluvidmetros

Todos los tipos de_pluvidmetros en_la zona_del blanco: .....eoeeeevess- .
Todos los tipos de_pluvidmetros en_la zona_de control: tesaee ceraana
Registro_de los pluvidmetros_en la_zona del Blanco: .veceescesavess .
Registro_de los pluvidmetros_en la_zona de_controli....c.eveveeseasass

Otra serie de verificaciones (por ejemplo reflectividad del radar, me-
dida de las nubes mediante una aeronave, paquetes de granizo, eta.):

UNIDAD EXPERIMENTAL

Duracion de la unidad en horas o diasS: ceeeeeecess e rrsasnseacananon ..

Numero Eptal de unidades sembradas v no semhradas {en el caso de que
el diseno sea de una zona del blanco v/o de control indistintamente
esto se aplica a cada zona)l:

Seleccidn aleatoria de las unidades experimentales:

No limitada / /7 Limitada / /
Si es limitada, sirvase dar el caricter de la limitacidn: ....ceveennnn
Periodo de siembra normalizado (horas): ....... ceeaaa eenveassecasssnesans

RESULTADOS DE LOS PROYECTOS GENERALES (no estratificacidn o particidn)

Nombre de la({s) prueba(s) estadisticals) y/o ANAlIiSIiST cevvecenccasanens
Transformacidn(es) para cada prueba: .....c.eeiesennns Ceneeeasenan vere

Resultados de cada prueba v/0 analisisS: ..eeiicvireniccceanracanranancas
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7.3.1

7.3.2

8.1

g.1.1

g.1.2

8.1.3

g.1.4

8.1.5

g§.2

8.2.1

§.2.2

Cualitativo:

No hay Mas Menos Menos masa
dife- precipi- precipi- de gra-
rencia / / tacién 7/ _/ tacién /_/ nizo /__/

Otros resultados oualitativos: o..viversriarsenacssorssstsioosnssansasss

L L A A B R B LN I B A R B R I I I R B R I S I B I B N R R B I R O I B A B A A LR B B A R AL B I IR )

Cuantitativo:
Relacidn de la siembra/no Siembra: «eeeeseseees. C et ressersaveanaaeeaens
Significado estadistico:! +vvveevvrerarosenrrersisancananns Ceeesaaeaea

BASE PARA [A EVALUACION DE LOS RESULTADOS

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

Caracter de la estratificacidnles), en caso de que hubBiere: .....ce-oev.

Tamano de muestra para cada estratificacidn {mimero de unidades de
siembra/o sin siembra}:

Siembra: ....iie..e.n Sin siembra: ....cieesseve

Prueba(s) y/o andlisis para cada estratificacion:

Transformacidn(es) para cada estratificacion y cada prueba:

Resultados para cada estratificacidn, prueba y transformacidn: -
Cualitativo: LR SR B B A A B T B B B B R N L B B B B B B B B L L B IR I R BE BRI R B Y B R B
CuAnEIitAEIVO & tiiiunusenetaassanscnsssssesassasiaseanssesnssannnnss

», - - , -
Especificaciones analiticas seleccionadas DESPUES de revisarse el pro-
yecto: ’

Cardcter de 1a particion{esS): cuueecevesrerssscsasssconanensaacoarssass

Tamano de muestra para cada particion (nimerc de unidades de siembra/
sin siembra}:

Siembra: .ocecveacens Sin siembra: ...c.eicscaan



8.2.3

8.2.4

8.2.5

9.1

8.2

9.3

10.

11.

ANEXO B, p. 5

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

Transformacion(es) para cada particidn y cada prueba:

Resultados para cada particidn, prueba y tranformacidn:
Cualitativa: ....c000.. Ceecaeeenna .

Cuantitativa: ...... St entms it nan Lissseorencanresnsane srasean.

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

-------------------------- L R R N L R B R R N N ]
COMENTARIOS
L LU R R ] 4 8 8 4 4 49 48 4D 4 &4 wysowd - a CRC R R I I I Y I I ) LI N LR IR NN L R B B B B
R arB Pt r N avarsar % s a s aw ¢ s av s avaasraa LRI A A Y . Ser o reasnns L] - e .
-8 L N R ) e s s A - ) ® 4 % P h e SRS A - - " o F s FEa AN LN A A N N RS L] [
LR B BB B N B I R I B N I N I ) * = » 5082 LRI I V9 & B8 S sE a8 [ B A A N ] a et vee - L ..
LI I R R R LN B B SN " se e sssasun L A N N * e s s veesE s L] a * e e

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

&% @ 5 P DS P & ee t B @ dE eSS S S E S aAS * 0 @ R 038 &S e TR SR 04 B % ® ST S eAS e 9 PR
- . 4 48 B8 & s a8 S ESsEEOE DS S 5 % % YN A AT S EFERFArEES S LI &« b p a0 B SRS E AN +* a4 - LI A
atrasesce sas s s e v e ser s o v s rands sssaassnv e sesas e AP EDANBN NIRRT AS .
------- R R T T T N N N A R T I AN I I A AN SR N R A N )




BCEMHUPHAA METEOPOJTOI'MYECKAA OPI"AHH3ALIUA

R/CLA/4, [TPUJIOXEHUE B

OTYET O 3ABEPIITEHHOM ITPOEKTE [10 AKTUBHOMY BO3JIEACTBHIO HA

HOFOAY

(TpocsBa nocrasute X B COOTBETCTBYIOWIEM KBAIP2TE)

UIEH BMO: ...ttt ittt i iitecavrononssneacansasansas
1. OIIMCAHHE [TPOEKTA

1.1 OGo3naserye npoexTa (Ha3panHe/MeCTORAX0X EHHE/OPraHi3ania) . . . . . . .
1.2 [lem{u) npoexTa:

Tosamnenne rpasa ]
Mpesotspamenve momumt ||
ApyrHe (MpOCEOa YKA3ATBE + v v v v it v v e e v s s evnonasooonnnnnns

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

1.3 Ocunosroft THIT OORAXOR:
Oporpagumeckse E: Kysesue [ | CnoncrooGpasiue [ | Oponransame :
2. MPOJOJTKHTEJILHOCTD MPOEKTA

2.1 [IpoacnXurensHOCTE MPOEKTA, BTOMX: « v e v v srevenns et e

22 OnepaTHBHHI MEPHOA B KAXKJIOM NOAY:
Jdo: v i BKITOUUTENLHO,



[MPUNIOXEHHE B, ctp. 2

3. 3ACEB
3.1 Pearenr, wanomayemut g sacera: Agl [ |COo [ |NaCl [ ]
Apyrrie (NpOChBa YKAZATH): .« o v e v v e v ir i erer e s ennnnaeennenss
32  Tleneparopluk  Hasesswe [ | Boayymmme [ |
Ecnyt rerepaTop HaseMHRH, TO MpoCh0a YKA3aTh KQTHYECTBO: « o v v v v v e s
3.3 [Tpouesypa 3acera ¢ po3xyxa:
BrcotazaceBa (Ml ... ... e
Jmana Tpacc 3aCeBa (M MM KM) v oo i iis e teenenanencansnsanss
Hopma 3zacesa {kr/aac.): I e
4, CXEMA IPOEKTA
4.1 OcoBHan cxema:
Ueneswe [ | Ilenemue + xortpormime || [Mepexpecrime [
42 PaccTomime MeAAy padonawy (KME: o e
4.3- Onpegenenvie panona: |
[ocroammi 1 Mepemernmn [ |
Ecnu nepemennti, yKasaTs OCHOBY OMPEENEHHA: + . v vveuunnecnnnnn.
44 [oapaznenenvie pafiona, ecm yMeeTCH (ykazams mcno u xapaxrep): . ... ..
3 [UTOLIAJKA
2.1 Mecrnects
Fopmas Xommcran Posnasn 1
5.2 Pasmep neneporo pariona (kM2): ... ... ... . e
5.3 Pa3sMep KOHTDONBHOLO DAOKA (KM2E .« .. voveeereeeeevenennenns,
5.4 Kosmmectso ocankomepos:
S4.1  Bee euiw OCQIKOMEDOS 6 UBACEOM DAUOHE: .. .......... PR
Bee sum ocaswomepos 8 KOHMPOABHOM PAUOHE: . ... .ovenceoeea.

54.2  OcaixoMepy-Casonucusl 8 UeACEOM DAUOHE . ... eueveeeannnnnn



2.9

6.1
6.2

6.3

6.4

6.5

7.1

7.2

7.3
7.3.1

7.3.2

[IPHJTOXKEHHE B, crp. 3

OcaioMepsi-CONOTIUCYN 8 KOHMPOAHOM pailone: ... ..... e
Jipyrae CpeAcTBa_NpOBEDKH (HanmpuMep, OTpaXaTeSibHad CROCOGHOCTD

PAAHOIIOKATOPOB, VIMEpEHHA OBIAKOB C CAMONETOR, TPAJIOMEPH M T.L):

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

SKCIIEPUMEHTAJIbHAA EAMHHUHA
[IpOAOIEHTEBHOCT EAVIIMN, B TCAX MM JHAKS © v v v v v v revnansrs s
Ycnosus And onpeseneHua, NOANEXUT M efVINIRE 3306BY WIM HET: . ... ..

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

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

Panaomysatmin SKCTEDUMEHTANEHBIX ML
Heorpamimerman [ | Orpammwenman [ |
Ecm orpamsfiensan, TO AATh XAPAKTED OTPAHMUEHMA: . oo v v vnvcnsnns

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

CTalmpTHHA MEPHOA BA0EBAT « v v o v v v e s v senreonanssreaaresennes
OBIIUE PE3YJIbTATH [TPOEKTA (6e3 crpaT@ukamm nm 1enenis)

Hazegamve cratrcrvmecxoro wamumanma(uin) v/wms amanmsalos):

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

T M OT0 VCTIRTAHKMH: « + o o o e s o venvaonncnnns
PeaviptaTl o | T AHATMBAT « v v v veonnsoensoness
Kavecreennwe:

Memnme
Pazmrani borsine Mensine rpasa no
Her OGRAKOB OCRIKOB macce ||
JlpyTHe KA9eCTBEHHBE PEIYNBTATH: - . v v vv v s oo sanronnnnasssmenus
Kouusecmneennve:
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8.1
8.1.1

8.1.2

8.1.3

8.14

8.1.5

8.2
8.2.1
8.2.2

8.2.3

8.2.4

8.2.5

9.1
92

OBOCHOBAHUE AJ1A OHEHKH PE3YJIETATOB
AnanuTieecKHe crne crauosnexnue JO KTa

XapaxTep CTpaTHHUKAIMMIL), CTH MMEETCH: .40 vvvveneenneronssss

Oﬁwa){. BHOOpKH ANA KAXIOA CTpaTHHXAIMH (TICNO eAMHMI 3aCEB/HET
3acem):

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

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

KageCTBeHHEE: & v i ittt e e vt s menanasnnorensnans

XapaxTep ACEHHAMAY ..o vvnr s nnnn. e e IETRTEE

OGvem BHOOPKY A KAKIOMO AENEHMA {THCI0 eAMHIL 3aCeR/HeT 3acesal:

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

Pe3yabTaThl AR KAXAOIO ASNEHHMA, NCIHTAHAA KT Tpaﬂoq;opmmm
' Kasecreensme: .......... Gt araiaiesieaeeacanas
KOMMaecTBeHHBIE: .+« oo o i v vnr et eecaaannocennnnsnns
BO3JEACTBUE HA JAPYT'ME PAHOHH (r.e. 3a npeienamu LeneBoro
parioHa)
[IDH3HAK BOBACHCTEHA: + oo v o v o v nvenesnonnonssnnssrennansons
MaKCHMATLHOE DACCTORHME: + v 2 oo s e v s s v savonnannsonnnennnansas



9.3

10.

11.

[MPUJIOZKEHMUE B, crp. 5

CraTrcTieckas 3EaTHMOCTS (pasMep pafiona H BEPORTROCTB:

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

------------------------------------------------------
RS AR NN R AL R I ]
------------------------------------------------------
------------------------------------------------------

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

CCHJIKH HA OIIYBJTMKOBAHHHE PE3YJIbTATH (8 xoTOprx MoxHO
HARTH Gonee AETAMEHYI0 MEGOPMAIMIO):

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

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




WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No,

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WiP-No.

10

11

12

13

14

ib

16

17

18

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,
15-18 July 1985) (Out-of-print}

Register of National Weather Modification Projects 1983
{November 1985}

The Evaluation of Hail Suppression Experiments - Report of
Meeting of Experts (March 1986)

Information Concerning Weather Modification Directed to
Government Decision-Makers {June 19886}

Trends in Weather Modification - 1975-1283 (L.R. Koenig,
Geneva, November 1986}

Report of the International Cloud Modelling Workshop {Irsee,
Federal Republic of Germany, 15-19 July 1985)

Register of National Weather Modification Projects - 1884 and

1985 {Geneva, July 1987)

Register of National Weather Modification Projects - 1986
(Geneva, December 1988}

Report of the Second International Cloud Modelling Workshop
(Toulouse, 8-12 August 1988)

Papers Submitted to the Fifth WMOQO Scientific Conference on
Weather Modification and Applied Cloud Physics (Beijing,
China, 8-12 May 1989}

Register of National Weather Modification Projects -
1987-1988

Register of National Weather Modification Projects - 1989
(Geneva, May 1991)

Report of a Meeting of Experts to Review Findings and Make
Recommendations on the Saudi Arabia Cloud Physics
Experiment {SACPEX} {Geneva, 14-16 November 1990}

Report of the Seventeenth Session of the Executive Council
Panel of Experts/CAS Working Group on Physics and
Chemistry of Clouds and Weather Modification Research
(Geneva, 19-23 November 19920}

WMO Meeting of Experts on the Role of Clouds in tha
Chemistry, Transport, Transformation and Deposition of
Pollutants {Qbninsk, 30 September-4 October 1991)

Register of National Weather Modification Projects 1980

WMO/TD-Ne. 5

WMO/TD-No. 53

WMO/TD-Na. 57

WMO/TD-No. 78

WMO/TD-No. 97

WMO/TD-No. 123

WMO/TD-No. 138

WMO/TD-No. 182

WMO/TD-No. 208

WMO/TD-No. 268

WMO/TD-No. 269

WMO/TD-No. 330

WMO/TD-No. 417

WMO/TD-No. 448

WMO/TD-No. 449



WMP-No.

WMP-No,

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No,

19

20

21

22

23

24

25

Proceedings - WMO Workshop on Cloqd Microphysics and
Applications to Global Change (Teronto, Canada,
10-14 August 1992)

Report of the Third International Cloud Modelling Workshop
{Toronto, Canada, 10-14 August 1992

Register of National Weather Madification Projects 1991

Sixth WMO Scientific Conference on Weather Modification
Volumes | and Il {Paestum, [taly, 30 May - 4 June 1994}

Register of National Weather Modification Projects 1982

Eighteenth Session of the Executive Council Panel of
Experts/CAS Working Group on Physics and Chemistry of
Clouds and Weather Modification Research {Geneva,
Switzerland, 30 January - 3 February 1995}

Register of National Weather Modification Projects 1993 and

1984

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-Ne.

537

565

575

596

686

687

745





