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. INTRODUCTION

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

The present publication is the seventeenth of its kind and is based on
information received from Member countries on experiments and operations sponsored
by governmental agencies and private concerns that took place during 1992.

To assist the reader in understanding the content of each of the 12 columns
used in the tabular presentation, detailed explanations are given in Section Il. The
questionnaire which was sent to all Members in October 1994 is reproduced in
Annex A to the report, in the four official languages of WMO, to ensure that the
tabular information will be readily understood by all readers. Information from these
guestionnaires is given in Section IV. Section VI provides summaries of completed
weather modification projects. The form to be used in reporting completed
programmes or for which a physical and/or statistical evaluation has been carried out
is reproduced as Annex B.

The list of Member countries for which information is included in the Register
is given in Sections lll and V. The Member countries which replied that no weather
modification activities had taken place in their country during 1992 are listed in
Section VIII.

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




. DETAILED EXPLANATION OF COLUMNS USED IN TABULAR INFORMATION IN THE REGISTER

{The figure in brackets foflowing the column heading title indicates a similar jtem 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. =  Operaticnal

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

(?) -- indicates project status is unknown



Column 7:

Column 8:

Column 9:

Column 10:

Column 11:

Column 12:

Nature of organization sponsoring project {7)

Indicated by abbreviations as follows:

Agr.
Def.
Enr.
For,
{G)

Hyd.

Agricultural
Defense
Energy
Forestry
Government

Hydrological

Apparatus, seeding location (8)

Abbreviations are as follows:

Air
AIC

Airborne

Aircraft

Agents, dispersal rates (8}

Self-explanatory.

Muni,
{P)
Rec.
Res.

Trans.

Wea. Serv.

G/B

Temp.

Characteristics of clouds treated, seeding criteria {9}

LWC

QObs.

Active period during reporting year {10}

Months of activity are inclusive.

Jan
Feb
Mar
Apr
May

June

Liquid Water content

Observations

January
February
March
April
May

June

Documentation (12) and (13}

Temp.

July
Aug
Sept
Oct

Nov

Dec

=  Municipal

= Private

=  Recreation

=  Research

= Transportation

= Meteorological

Ground-Based

I

=  Temperature

=  Temperature

= July

= August

=  September
=  October

=  November

= December

"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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v. REGISTER OF 1992 PROJECTS
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ARMENIA

AR-1

Hail

10,000
km? target
8,500 km?
control

Modification of
hydrometeological
Processes

Yerevan area
(40°10" N
44°30’ E)

Agr. (@)

AUSTRAL

1A

AU-1

Res. PE

3,000 km®
target.
40,000
km?
control

Tasmanian Dry-Ice
Cloud Seeding
Experiment
(DICSE), Stage III

Central Plateau,
Tasmania

Enr. (G)

One A/C
dispersing dry ice
in clouds and
cloud tops at -5°C
level

Dry ice,

40 kg/hour

Total consumption
1200 kg during
the year

Stratiform clouds
with bases colder
than 10°C and top
temp. between
-3°C and -25°C
Seeding criteria:
cloud depth
greater than half
the height of
cloud base,
average
supercooled
liquid water in
cloud exceeds
0.1g/m’, expected
time of seedable
cloud persistance
= 30 min

May-Oct
19 days

Evaluation based on
randomization,
report planned,
EIS-No

C/B-Yes

AUSTRIA

AUS-1

Op. Hail

1,800 km?

STYRIA Hail Test
Program

Weiz district
46°50° N
15°45" E

1985
Every year
Yes

Agr. (P)

5 A/C with
acetone burners
and pyrotechnic
flares for seeding
in cloud base

17 Vhour of Agl
Total consumption
4500 1 for year

Convective
clouds, bases
colder than 10°C
and tops colder
than -20°C.
Seeding criteria:
subjective
decision of pilots,
regional forecasts
and radar data

May-Aug
30 days

Evaluation based on
historical records,
crop damage and
hail pad data,
report planned
EIS-No

C/B-No




v. REGISTER OF 1982 PROJECTS

Lower Austria -
Hail Test Program

Krems district
48720' N
1531’ E

1981
Every year

Agr. (P)

2 A/C with
acetone bumers
and pyrotechnic
flares for seeding
in cloud base

10 Vhour of Agl
Total consumption
625 1 per year

Convective clouds
with bases colder
than 10°C and
tops colder than
-20°C. Seeding
criteria: as

AUS-1

May-Aug
235 days

As AUS-1

BULGARIA

EG-1

Op. Res
Hail

15,000
km?

Bulgarian Hail
Suppression Project
(B-1}

42°45° N
23°45" E

1969
Every year
Yes

Agr.,
Wea. Ser.
Insurance
(G)

Rockets with
pyrotechnic
flares, in-cloud
seeding at temp.
between -5° and
-10°C

500 g of PBI, per
rocket.

Total consumption
9620 kg per vear

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

Apr-Sept
45 days

Evaluation based on
historical records,
report planned.
ElS-No

C/B-Yes

BG-2

Res. Dev.

PE, (E}

2,000 km?

B-2

42° N 24°E
(Southern
Bulgaria)

1990
Every year
Yes

Res.,
Wea. Ser.
(5)

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

500 g of Pbl, per
rocket

Total consumption
37 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
11 days

Evaluation hased on
randomization
EIS-No

C/B-No

CHINA

CN-1

Res., Op.

PE, Hail

300,000
km?

Every year
Yes

Agr. (G)

One A/C and
artillery shells at
-10°C 1o -20°C

Dry ice 100-1000
g/km

Total consumption
1900 kg per year

Stratiform clouds
with bases colder
than 10°C.
Seeding criteria:
cloud base lower
than 1500 m,
cloud depth more
than 600 m,
cloud top temp.
warmer than
-20°C

Apr-Tuly for
PE, Apr-Sept
for hail
suppression

Evaluation based on
historical records
and crop damage
data

B/C-Yes




. REGISTER OF 1992 PROJECTS
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CN-2 Res. Op. 60,000 - Heilongjiang - Agr. For. One A/C and Dry ice and Agl Convective and May-Oct for Evaluation based on
PE Hail km? province Every year | (G) artillery shells at (in flares) stratiform clouds hail historical records
Yes temp. Total consumption | with bases colder suppression, and crop damage
below-10°C, in- 300 kg and 5 kg than 10°C and May (23 hours | data
cloud seeding respectively tops colder than of AIC
-20°C seeding) for
PE
CN-3 Res. Op. 25,000 - 40°40° N 1950 Agr. () In-cloud seeding Liquid nitrogen, Stratiform clouds, | May 15-Oct 1 Estimation based on
PE, Hail km? 116°30" E (near | Every year with artillery 0.5-1 I’km with bases colder for hail historical records
Beijing} Yes shells and one Total consumption | than 10°C and top | suppression C/B Yes
A/C. Explosive 900 kg during the temp. between 0° July 14-Sept
generators and year and -20°C. 30 for PE
liquid spray used Seeding criterion: 33 days of hail
at temp. below cloud depth more | suppression
-5°C than 1 km 20 hours of
A/CPE
CN-4 Res. Op. 220,000 - Ainghai 1989 Agr. (G) In-cloud seeding Liquid nitrogen Stratiform clouds Mar-May for Estimation based on
PE, Hail km? province Every year with artillery 1-6 1/hour with bases colder FE, Tune-Sept historical records
Yes shells and liquid than 10°C, and for hail and crop damage
spray from 1 A/C tops warmer than suppression. data
-20°C 20 hours of
A/C PE
CN-3 Res. Op. 230,000 - Ningxia 1989 Agr. (G) In-cloud seeding 800 g/hour of Agl | Convective and May-June for Evaluation based on
PE, Hail km? province Every year with acetone and 700 g/km of stratiform clouds PE (32 hours historical records
Yes burner and dry dry ice with bases colder | of A/C and crop damage
ice dispersal from than 16°C and seeding) and data
one A/C. tops warmer than May-Sept for
Artillery shells -20°C hail
for hail suppression
Suppression
CN-6 Res. Op. 360,000 - Inner Mongolia 1960 Agr. (G) In-cloud seeding - As CN-5 Apr-Sept for As CN-5
PE, Hail kmm* province Every year with acetone PE (125
burners and solid hours},
dispersal from 2 May-Sept for
A/C. Artillery hail
shells for hail suppression
suppression




V. REGISTER OF 1992 PROJECTS
Res. Op. 600,000 Shandong 1987 Apr. (@) In-cloud and 0.25-0.35 kg/min Convective and Mar-June, Evaluation based on
PE Hail km? province Every year cloud base of Agl and 0.3-0.4 | stratiform clouds Sept-Oct for historical records
Yes seeding with kg/km of dry ice. with bases colder | PE (66 hours and crop damage
acetone bumer than 10°C and top | of A/C data
and solid temp. between seeding),
dispersal from 1 -10°C and -20°C May-Sept for
A/C. Anillery hail
shells for hail suppression
suppression
CN-8 Res. Op. 20,000 Tiangxi - Agr. Artillery shells - Convective and June-Aug for As CN-7
PE Hail km?* province Every year | Wea, Ser, are fired into stratiform clouds PE,
Yes (G) clouds and cloud with bases colder Apr-May for
bases than 10°C and hail
tops colder than - suppression
20°C. Seeding
criteria: cloud top
at more than &
km, cloud depth
more than 5 km
CN-& Res. Op. 100,000 Hebei province - Agr. (B In-cloud seeding - Convective and Apr-Tuly for As CN-7
PE Hail km® - with acetone stratiform clouds PE (60 hours
Yes burner and with bases colder of A/C
pyrotechnic flares than 10°C and seeding) and
from 1 A/C and tops colder than May-Oct for
artillery shells -20°C hail
suppression
CN-10 Res. Op. 40,000 Xinjiang 1978 Agr. (@) In-cloud and - Stratiform clouds Nov-Jan and As CN-7
PE Hail km? province Every year cloud base for PE and May-Aug for
Yes seeding with convective clouds PE (42 hours)
acetone burmers for hail and Apr-Sept
from 2 A/C and suppression. for hail
artillery shells Cloud base temp. suppression
below 10°C,
cloud top temps.
more than -20°C.

-10 -
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CN-11 Res. Op. 20,000 - Shanxi province | 1989 Agr. ((3) Cloud top and in- 1-2 kg/km of dry Stratiform clouds Mar-Sept for Evaluation based on
PE, Hail km? Every year cloud seeding by ice for PE with bases | PE (16 hours historical records
Yes solid dispersal colder than 10°C of A/C and crop damage
and artillery shells and tops warmer seeding) and data.
than -20°C. May-Sept for C/B-Yes
Seeding criteria: hail
cloud top temps. suppression
between -5 and
-20°C, cloud
depth more than
2 km and LWC
> 0.2 g/m?
CN-12 Res. Op. 130,000 - Guangxi - Agr. (G) Cloud top and in- Aglata rate of 4 Stratiform clouds Feb-Oct for As CN-7
PE Hail km? province Every year cloud seeding g/min for PE with bases | PE (30 hours
Yes with acetone colder than 10°C of A/C
bumer from 1 and tops warmer seeding) and
A/C and artillery than -20°C Feb-May for
shells hail
suppression
CN-13 Res. Op. 10,000 - Guizhou 1989 Agr. (G) Cloud base and - Convective June-Oct for As CN-7
PE Hail km? province Every year in-cloud seeding clouds. Seeding PE, Mar-Oct
Yes with rockets and criterion; radar for hail
artillery shells expert system suppression
CROATIA
CR-1 Op. Hail 11,000 Croatian Hail Between Sava 1976 Wea. Ser. In-cloud seeding 1.23 kg/day of Convective clouds | May 1-Sept 30 | Estimation based on
km? Suppression System | and Drava Every year | (G) with rockets at Agl, with bases 13 days comparison with
rivers Yes temp. -8° t0 -12°C | Total consumption | warmer than 10°C historical records,
16 kg during the and tops colder crop damage and
year than -20°C. hail pads data.
Seeding criteria: Report is planned.
cloud top temp. EIS-No
below -28°C, 45 C/B-No
DBZ echo top
higher than 0°C
level plus 1.4 km

-11 -
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FRANCE
FR-1 Res. Op. 80,000 ANELFA Southwestern 1952 Agr. (P) Ground-based Agl 8 g/hour per Convective clouds | Apr 15-Oct 15 | Evaluation based on
Hail km? target France Every year seeding with 603 generator with bases 50 days crop damage and
420,000 Yes acetone burmers warmer than 10°C hail pad data.
km? and tops colder Report is available
control than -20°C. EIS-Yes
Seeding criterion: C/B-Yes
hailstones with
diameter
exceeding 15 mm
being forecasted
GERMANY
GE-1 Res. Op. 2,400 km* | Hagelabwehrver- Mountainous to 1975 County Ground-base and 0.8 kg/hour of Convective clouds | May 1-Sept 30 | Estimation based on
Hail suchder Landkreise hilly terrain on Every year G airbome seeding Agl with bases 23 days comparison with
Rosenheim und the northern Yes with acetone Total consumption | warmer than 10°C historical records
Miesbach side of Alps generators. Two 37.8 kg during the | and tops colder and crop damage
G/B generators year than -20°C data. Report
and 2 A/C Seeding cnterion: available
seeding at cloud radar echo EIS-No
base level. parameters C/B-No
GE-2 Op. Hail 2,500 km? Hail Suppression 49°N 10°E (SW 1980 Agr, (G, Cloud base Agl Convective clouds | Apr25-Oct 15 Estimation based on
target Stuttgart Area Germany) Every year P) seeding with Total consumption with bases 31 days comparison with
7,500 km?® Yes acetone burners 315 kg per year warmer than 10°C historical records,
control from 2 A/C and tops colder crop damage and
than -20°C hail pad data.
Seeding criteria: Report available
based on degree EIS-Yes
of convective C/B-Yes
instability,
humidity, radar
data
-12 -
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{1 A2y ~{3) @) Rl Y
GREECE
GR-1 Op. Hail 5,000 km? | Helenic National Northern 1984 Agr. (G) 5 A/C with AgTat a rate of 70 | Conveciive clouds | June-Sept Estimation based on
Hail Suppression Greece Every year pyrotechnic flares | g/km with base temp. 121 days comparison with
Program Yes for seeding in Total consumption | colder than 10°C historical records,
clouds, cloud tops { 78.26 kg during and tops colder crop damage and
and bases at -53° to } the year than -20°C hail pad data
-10°C temp. Seeding criterion: EIS-No
levels 35 DBZ above C/B-Yes
-5°C level
HUNGARY
HG-1 Op. Hail 8,000 km* | - Southern 1951 Agr. (P) 67 G/B acetone Agl at a rate of § Convective clouds | May-Sept Estimation based on
Hungary Every vear and burners g/hour with bases 35 days crop damage data
Yes local Total consumption | warmer than 10°C EIS-No
ZOVern- 64 kg during the and tops colder C/B-Yes
ment year than -20°C
Seeding criteria;
1) hail clouds
forecasted 2)
radar data
ISRAEL
IL-1 Res. Op. Opera- EMS-Rain Operational: 1960 Agr. (G) 60 G/B acetone Agl Convective clouds | Nov 91- Estimation based on
PE Inc tional: Enhancement Northern Israel Every year bumers and 4 Airbomme: 550 with bases Apt 92, randomized
5,775 kot Experimental: Yes A/C with acetone g/hour warmer than 10°C | Nov 92- experiment and
target Central and burners seeding at | G/B: 12 g/hour and tops warmer Dec 92 comparison with
1,125 km* Southern Israel cloud base level Total consumption | than -20°C 180 days histerical records
control 300 kg during the (usually) or Report available
Experi- year colder EIS-No
mental; (sometimes) C/B-Yes
8,663 km?
target
1,000 km?®
control

-13 -
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JORDAN
JOR-1 Op. FE 14,500 Precipitation Marka Airport, 1986 Wea, Ser. G/B and in-cloud Agl, airbome Orographic Oct 91- Estimation based on
PR km? Enhancement Amman Every year @ seeding with 20 dispersal rate 120 clouds with bases Apr 92, comparison with
Program (PEPQG) in except generators and g/hour colder than 10°C Oct 92-Dec 92 | historical records
Jordan 1989-9¢ acetone burner Total consumption | and tops warmer 27 days Report planned
rain season from one A/C, 5,100 kg during than -20°C EIS-No
Yes respectively. the year
Seeding criteria:
cloud top temp.
between -12° and
-20°C
MADAGASCAR
MAD-1 Op. PE - - Southwest of 1990 Agr. (G, Cloud top seeding | NaCl at a rate of Convective and Dec 91- Estimation based on
E) Lake Alaotra - P from one A/C 250 g/min orographic clouds | Mar 92 comparison with
(€3] Wea. Ser. Total consumption | with bases historical records
Def, 500 kg during the warmer than 10°C and pluviometric
year and tops warmer data
than (°C EIS-No
Seeding criterion: C/B-Yes
unstable clouds
MALAYSIA
MAL-1 Op. PE 1,445 km? | Pedu Muda Cloud Northem part 1977 Wea, Ser. In-cloud seeding NaCl Convective clouds | Aug 17- Evaluation is not
(R) PR Seeding Operation of Peninsular Interrupted | (G) from 2 A/C. Solid | Total consumption | with bases Nov 30 planned
Malaysia dispersal and liquid spray warmer than 10°C | 106 days EIS-No
liquid spray used 11,850 kg. solid and top temp. C/B-No
24,500 kg during close to (°C
the year Seeding criterion:
cloud tops
between 4.5 and
6 km
MONGOLIA
MON-1 Dev. Hail | 300 km? Hail 47° 30'N 1990 Agr. (G) In-clond seeding Apl Convective and June-Sept Estimat%on based on
102°30°E Every year | Wea. Ser. with arttllery orographic clouds 100 days comparison with
Yes shells with bases colder historical records.
than 10°C and Report available
tops colder than C/B-Yes
-20°C

-14 -
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o (B
MOROCCO (MAROC)
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 (L&)] 9 acetone burners. | 20 g/hour orographic and 17 days comparison with
Inc 6,000 km?® Central Basin Yes Seeding cloud Total consumption | stratiform clouds historical records.
control tops, bases and 26.25 kg during with bases colder Report available
in-clouds with the year than 10°C and top EIS-No
acetone bumers Airbome seeding: temps. warmer C/B-Yes
from 2 A/C Fbl, 375 g/hour than -20°C
Seeding criteria:
cloud top temp.
between -5° and
-20°C, cloud
depth = 1 km
NORWAY
NO-1 Op. Fog Alrport - Oslo Airports: - Trans. (G) | 1 A/C dispersing Dry ice Fog at temp. Jan-Feb -
runway Fornebu and Every year dry ice at fog top colder than 0° but | Nov-Dec
area Gardermoen Yes level warmer than
-20°C
PERU
PE-1 Op. PE - Modification Upper and 1992 Enr. (&) G/B seeding with Agl, dry ice, Convective and Nov 92- Estimation based on
Artificial Del middle flow of - 10 acetone NaCl orographic clouds | April 93 comparison with
Tiempo Maniaro River No burners and in- with cloud bases 120 days historical records
cloud, cloud base colder than 10°C EIS-No
and top seeding and tops warmer C/B-Yes
with acetone than -20°C
burner and solid
dispersal from 1
A/C

-15 -
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RUSSIAN FEDERATION
RF-1 Op. Hail 750 km? Hail suppression Krasnodar 1967 Agr. (G) In-cloud seeding Agl Convective clouds | Apr-Sept Estimation based on
district Every year | Wea. Ser. at temp. between with bases 37 days historical data.
Yes -6° 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, ratio
of radar
reflectivities at
3.2 and 10 cm
wave lengths < 1
RF-2 Op. Hail 1,096 km* | Hail suppression Northern 1967 Agr, (G) In-cloud seeding Agl Convective clouds | Apr-Sept Estimation based on
Caucasas Every year Wea. Ser. at temp. -3° to with bases colder 37 days comparison with
Yes ~15°C: with than 10°C and historical records
pyrotechnical tops between 0° 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 - - Dec. Estimation based on
prevention km? prevention Caucasas Every year Trans. drifts on mountain comparison with a
mountainous Yes Wea. Ser. slopes to initiate control area
areas {Republic (G} early snow slips.
of Cabardino-
Balcaria)
RF-4 Op. PE 23,000 Cloud seeding for Stavropol 1986 Agr. Cloud top seeding | Agl Convective and May-June Estimation based on
(E) km? precipitation District Every vear | Wea, Ser. with pyrotechnical | Total consumption | stratiform clouds radar data
enhancement {Northern Yes (G) flares from 2 A/C | 3 kg with base temp. Report available
Caucasas) warmer than 10°C EIS-Yes
C/B-No
RE-5 Op. Fog &4 km?* Supercooled fog Sheremetevo 1089 Trans. Fog seeding at Liguid nitrogen Supercooled fog Jan-Mar Estimaticn based on
clearing in the International Every year | Wea. Ser. temp. between (°. visibility data
ajrports Airport, No (G) and -20°C with
Moscow the G/B liquid
nitrogen generator

-16 -
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SLOVENIA
SLO-1 Op. Hail 9,700 km* | Hail suppression Eastern 1972 Agr. In-cloud seeding Agl 4 g/km? of Convective clouds | May 15- Estimation based on
system of Slovenia Slovenia Every year { Wea. Ser. | attemp. -5 to cloud with bases Oct 15 crop damage data.
Yes (G} -15°C with Total consumption | warmer than 10°C | 20 days EIS-No
pyrotechnic flares 79 kg during the and tops colder
on rockets year than -20°C
Seeding criterion;
radar reflectivity
> 40 DBZ at the
height exceeding
0°C level by 1.5
km
SOUTH AFRICA
SA-1 Res. PE 20,000 - - - - 2 A/C seeding NaCl, KCi Convective clouds | Jan-Mar, Estimation based on
km? cloud bases with 12g/min with bases colder Oct-Dec randomized
pyrotechnical Total consurnption | than 10°C and experiment, 3D
flares 250 kg during the tops warmer than radar data, rain
year -20°C gauge netwaork
Seeding criteria: EJS-in process
radar reflectivity C/B-in process
>30 DBZ, well
defined updraift
area and growing
cells on upshear
side
UKRAINE
UK-1 Cp. PE 5,000 km® | Precipitation 45°30°N 30°E 1960 Agr. Res. In-cloud seeding Agl Convective and May-June, Estimation based on
Enhancement in Every year (@ with pyrotechnic Total consumption | stratiform clouds Nov-Sept historical records
Drepropetrovsk Yes flares and dry ice 5,045 flares. with bases colder 38 days Report available
district dispersal Dry ice. than 10°C and EIS-No
Total consumption | tops warmer than B/C-Yes
5.3 tons during -20°C
the year Seeding criteria
based on radar
data
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V. REGISTER OF 1992 PROJECTS
UK-2 Op. Hail 5,010 km? | Hail Suppression in Crimea 1968 Agr. Cloud base and Agl6.0-153 g Convective clouds | May-Sept Estimation based on
target Republic of Crimea Peninsular Every year in-cloud seeding per rocket with bases comparison with
5,010 km? Yes with pyrotechnical | Total consumption | warmer than 10°C historical records,
control flares on the 32kg and tops colder crop damage data
rockets than -20°C and comparison to
Seeding criteria: control area
based on radar EIS-No
data C/B-Yes
UNITED STATES OF AMERICA
Us-1 Fog 162 km* Fairchild Cold Fog Fairchild AFB, - Def. (G) Cold fog seeding Propane - Jan-Apr, EIS-Yes
Dispersal Systemn Washington with G/B propane | Total consumption Nov-Dec
NOAA 92771 dispensers 53201 17 days
Us-2 PE 2,916 km® | Nevada Ruby Western Ruby - Res. {G) 6 G/B acetone Agl - Jan-Mar EIS-No
Mountains Project Mountains burmers Total consurnption Nov-Dec
NCAA 91-739 Watershed 17622 g 39 days
92-7761
US-3 PE 0,720 km? | Nevada Carson- Walker and - Res. (G) A/C with Agl - Jan-Mar EIS-No
‘Walker Project Carson pyrotechric flares | G/B 6 g/hour per Oct-Dec
NOAA 91-740 Watershed, and wing tip generator, 54 days
92-775 Nevada burmers airbome 200
g/hour per
generator
Total consumption
14,404 g
us-4 PE 5,410 km® | Nevada Truckee- Truckee River - Res (G) 7 G/B acetone Agl - Jan-Mar EIS-No
Tahoe Project Watershed, burners and 1 Total consumption Oct-Dec
NOAA 91-741 Nevada A/C with 46,078 g 37 days
92-776 pyrotechnic flares
or bumers
Us-5 PE 765 km® NOAA 91-738 American River | - Muni. {G) 8 G/B acetone Agl 20 g/hour per | - Jan-Mar EIS-Yes
target ‘Watershed, burners burner. 11 days
3,240 km? California Total consumption
control 5,800 g
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V. REGISTER OF 1992 PRO.JECTS
Us-6 Snowpack | 16,200 NOAA 91-750 Box Elder, Water 30 G/B acetone Agl 8 g/hours per Tan-Apr, EIS-No
augmenta- | km? 92-793 Cache and Rich resources burmers burner. Dec
tion target, Counties, Utah ® Total consumption 36 days
16,000 27212 ¢
kmz
control
us-7 Mountain 36,930 Central and Central and ‘Water 80 G/B acetone Agl 8 g/hour per Jan-Mar EIS-No
snowpack | km? Southern Utah Southern Utah TESOUICES burners burner. Nov-Dec
augmenta- | target, Cloud Seeding P Total consumption 36 days
tion 24,300 NOAA 91-751 55,295 ¢
km? 92-782
control
Us-8 Mountain 810 km® Mokelumne NOAA | Central Sierra Enr. (P) 6 G/B acetone Agl 25 g/hour per Jan-May, Evaluation is
snowpack 91-746 92-779 Nevada burners burner. Nov-Dec planned based on
increase Mountains, Total consumption 53 days target/control ratio
water California 41,631 g EIS-No
supply
increase
Us-9 Mountain 1,620 km* | Lake Almanor Northern Sierra Enr. (P) 9 G/B acetone Agl 25 g/hour per Jan-May, As US-8
snowpack | target, NOAA 91-747 Nevada bumers burner, Nov-Dec
increase 454 km? 92-780 mountains Total consumption 49 days
water control California 85325 g
supply
increase
Us-10 Mountain 650 km’ WASATCH Front Utah Muni. (&) 14 G/B acetone Agl 8 g/hour per Jan-Mar, EIS-No
snowpack target, {mountains}) burners burner. Nov-Dec
augmenta- | 490 km? NOAA 91-752 Total consumption 37 days
tion control 92-783 21,829 g
USs-11 PE 11,340 Santa Barbara Santa Barbara, Muni. (G) 6 G/B generators Agl 12 g/hour per Jan-Mar EIS-Yes
km? NOAA 91-742 California and A/C with G/B generator and Dec
92-725 wing-tip 180 g/hour per 24 days
generators airborne generator
Total consumption
14,954 ¢
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V. REGISTER OF 1922 PROJECTS
Us-12 PE 632 km® Santa Clara Project Santa Clara Muni. (G) Seeding from 1 Agl Feb-Apr EIS-Yes
target, NOAA 92-766 County, A/C with Total consumption 13 days
1944 km? California pyrotechnics and 3,260 g
control liquid fuel
generator
USs-13 Mountain 32,400 West Uintas Northern Utah Water 15 G/B acetone Agl, 8 g/hour per Jan-Mar, EIS-No
snowpack fem? NOAA 91-755 Resources | bumners generator Dec
augmenta- | target, 92-792 [¢:9] Total consumption 23 days
tion 16,200 13276 g
km®
control
us-14 Winter 325 km? Central Colorado Vail and Water 10 G/B acetone Agl Sg/hour to Jan-May, EIS-Yes
snowpack target, Program Beaver Creek Resources burners 20g/hour per Nov-Dec.
augmenta- | 2,590 km? | NOAA 91.748 areas, Colorado B.5 bumer. 48-days
tion PE control 92-787 Total consumption
14,461 g
US-15 Fog 3.5 km? Fog Dispersal Salt Lake City Trans. (P) G/B dry ice Dry iee. Jan-Feb, EIS-Yes
target, NOAA 91-735 International dispersal Total consumption Nov-Dec
16.2 km? 92-781 Alrport 20834 kg 27 days
control
Us-16 PE 3,564 km?* { Upper San Joaquin Upper San Enr. (P) 19 G/B generators | Agl 6 g/hour per Jan-Sept EIS-No
target, Project Joaguin River 1 A/C with 2 G/B generator and 77 days
1,040 km® | NOAA 91-744 Basin, acetone bumers 120 g/hour per
control California and pyrotechnic A/B generator.
flares Pyrotechnic flares
generating 100-
200 g/hour.
Total consumption
26,116 g
USs-17 PE 7,210 km* | Kings River Kings River Muni. {(G) 10 G/B Apl 6 to 9 g/hour Jan-Apr EIS-Yes
NOAA 91-756A Basin, generators, 1 A/C | per G/B generator 10 days
California with 2 wing tip and 120 to 180
EENETators g/hour by A/C
generator
Total consumption
2202 g
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IV, REGISTER COF 1992 PROJECTS
o e el e ) e ay
Us-18 Fog 32.5 km? NOAA 91-753 Medford Trans (F) A/lC Dry ice Jan,
airport, Oregon Total consumption Dec
40 kg 3 days
Us-19 Snowpack | 1,300 km?® | Ogden River Upper Ogden Water 6 G/B acetone Agl 8 g/hour per Jan-Mar, EIS-No
augmenta- NOAA 91-754 River and Lost Resources | burmers burner Dec
tion 92-789 Creek (3] Total consumption 24 days
Drainages 8,827¢g
Us-20 PE 3,888 km® | San Joaquin River San Joaquin Water 19 G/B generators | Agl Qct-Dec EIS-No
target, Project River, Resources | and pyrotechnics Total consumption 15 days
6,480 km* | NOAA 92-773 California {P) on 1 A/C 8,662 g
control
USs-21 Winter 325 km?* Aspen Colorado Aspen, (P) 10 G/B acetone Agl Jan-Mar, EIS-No
snowpack target, Program Colorado burners Total consumption Nev-Dec
augmenta- | 2,590 km? | NOAA 91-749 9,534 g 41 days
tion, PE control
Us-22 Snowpack | 583 km? Northern Colorado Willow Creek Muni {G) 15 G/B generators | Agl 8 g/hour Dec EIS-No
augmenta- NOAA 92-788 Watershed Total consumption 10 days
tion 2,792 g
Us-23 PE 1,620 kin* | Solano County Solano County, Muni. (G) 1 A/C seeding Agl 2-200 g/min Jan-Mar EIS-Yes
target, NOAA 92-757 California clouds with Total consumption 14 days
1,620 km? pyrotechnic 6,040 g
control devices at temp.
0°C to -10°C
US-24 PE 1,135 km® | Calavaras River Calavaras River (@) Local In-cloud A/C Agl 50-500 Jan-Apr EIS-No
target, Project basin, seeding at -5°C g/hour. 13 days
3,240 km* | NOAA 92-758 California level Total consumption
conirol 2310 g
Us-23 PE 3,900 km®* | Tuolumne River Tuclumne (&) Local In-cloud and Agl Jan-Apr, EIS-Yes
target, Project County, cloud top 1 A/C Total consumption Nov-Dec
7,780 km* | NOAA 92-759 California seeding with 7.060 g 20 day
control pyrotechnic
devices and liquid
spray
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VI. INFORMATION ON COMPLETED PROJECTS

AZERBATUAN

Azerbaijan
Target: 10,000 km?

Suppression of hail from
convective clouds

Seeding clouds at 3.5-5.5 km with Agl
from rockets.

State Hydrometeorological
Committee of Azerbaijan

Target: 80,000 kin®
Control: 420,000 km?
Both areas fixed

convective and frontal clouds
41 years
Apr-Oct

generators. Control is based on hail pad
data and crop damage.

Seeding criterion: hafl with hailstone
diameter = 15 mm expected

Seeding unit: 1 day. Seeding time: §
hours/day

Evaluation method: bivariable test with
logorithmic transformation

Result: 42% decrease in hailstone mass at
99% statistical significance

France II: Results of a 30 year Hail
Prevention Project with Agl Seeding from
the Ground"-J. Appl. Meteot and Climate,
25, 48-58

Someonov, P., 1992, "Comparative Study of
the Hail Suppression Efficiency in Bulgaria
and France"-Atm. Res., 28, pp 227-235

25 years Seeding ciriteria based on radar 3, Rasul Rza St.
1967-1991 reflectivity. Seeding unit: I hour in the 370601 BAKU
afternoon Azerbaijan
Seeded: 105 units
Results: less hail mass
FRANCE
Hilly terrain in southwestern France Suppression of hail from Seeding with Agl with 605 ground-based Dessens, J., 1986. "Hail in Southwestern ANELFA

52, rue Alfred Dumeril
31400 TOULOUSE
France

GERMANY

Hilly terrain in Stuttgart area
Target: 2,500 km?*

Control; 7,500 km?

Both areas fixed

Suppression of hail from
convective and frontal clouds
15 years

Apr-Oct

Airborne seeding with Agl at 1.5-2 km
levels.

Experimental unit: 12 hours, 08-20 h LT
Evaluation methods: ranks (Mann-
Witney) and t-test difference of total
kinetic hail energy on seeding/unseeding
days.

Results: less hail mass, but at
insignificant statistical level

Extended area effects: increase in
precipitation frequency up to 50 km
downwind

Muller, W., 1989. "Some Results of a

10 Year Project (1980-89) on Hail
Suppression in Stuttgart Area, FRG"-WMO
Rep. No. 12, V. II, pp. 613-616

Muller, W., 1994, "Aspects of Varification
of the Efficiency of Active Hail Defence"-
Tech. Rep. No. 22, WMO Confr. on
Weather Mod., Paestom, 6.3, pp. 205-208

University of Hobenheim
D-7000 STUTTGART 70
Germany
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VI. INFORMATION CN COMPLETED PROJECTS

GREECE

Hilly and mountainous terrain in
. Northern Greece

Target: 1000 km®

Control: 1000 km?

Both fixed

Suppression of hail from
convective clouds

5 years (1984-1988)
Apr-Sept

Alirbomne seeding with Agl 14.4 kg/hour
at -10°C level

Experimental unit: 24 hours, Seeded 37
units

Seeding criterion: 35 DBZ echo above
-5°C level

Evaluaton methods: 130 hail pads in
target and same number in control areas.
Mann-Whitney U test applied

Results: 70% reduction in haifl mass at
95% statistical signficance

ELGA

Antihail Department
30, Patisson St.
10170 ATHENS

Greece

INDIA

Maharashtra State. Flat terrain
Target area: 1,600 km

Control area: 1,600 km
Distance between areas: 40 km
Cross-over design

Rainfall angmentation from
warm clouds

11 years (1973-74, 1976,
1979-86)

July-Sept

In-cloud seeding with NaCl at 200-300 m
above cloud base
Seeding criteria: cloud depth = 1 km and

Jiquid water content = 0.5 g/m®. Seeding

rate: 500-1000 kg/hour

Expertmental unit: 1 day, with standard
seeding period of 1-2 hours, 284 units
(142 pairs of days) seeded.

Basis for evaluation: 40 rain gauges in
target and the same number in control
areas and cloud parameters and chemical
composition measured from aircraft.
Mann-Wimey test applied

Results: about 24 % more rainfall at
statistical significance 96%

Murthy, A.S.R. 1989. "An Overview of
Warm Cloud Modification in India"-5th
WMO Conf. on Wea. Mod. and Cloud
Physics, WMO Report Neo. 12, pp. 521-524

Indian Institute of Tropical
Meteorology

PUNE 411008

India

ISRAEL

Flat and hilly terrain.

Target: 5,775 kn? in the north
8,663 km? in the south
Control; 1,125 km® in the north
1,000 km? in the south

All fixed

Randomized experiment

Rainfall augmentation from
convective clouds
1960-1992

Nov-Apr

Ground-based and airbomme seeding with
Agl at a rate of 0.55 kg/hour
Experimental unit: 24 hours

Basis for evaluation: more than 400 rain
gauges in each area (target and control)
Results: 13-18% increase in rainfall at
> 97.5% statistical significance

Gagin, A. and J. Neuman, 1981. "The
Second Israeli Randomized Cloud Seeding
Experiment: Evaluation of the Results"-
J. App. Met., 20, pp. 1301-1311

Israel Meteorological Service
P.0O. Box 25

BET-DAGAN 50250

Israel
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VL.

INFORMATION ON COMPLETED PROJECTS

' LOCATION AND TERRAIN ",

PURPOSE AN DURATION: | AT

MADAGASCAR

Southwestern Madagascar. Flat terrain
Target: 1,000 km?

Auvgmentation of rainfall from
convective and frontal clouds

Airborne seeding with NaCl at 1.5-2.5
km levels at a rate of 15 kg/hour

Division Application de la
Météorologie au Development

Fixed Dec-Mar Resulis: 20-50% increase in rainfall as BF 1254
compared to "normal" {multi-year ANTANANARIVO
averages based on historical records) 101 Madagascar
amounts,

MALAYSIA

Mountainous terrain
Target: 1,445 km
Fixed

Rainfall augementation from
convective clouds

3.5 months in 1992
Aug-Noy

Airborne seeding with NaCl at 1.5-2.1
km

Results: more precipitation presumed. No
evaluation made because of mountainous
terrain in the target area

Malaysian Meteorological Service
Jalan Sultan

46667 Petaling Jaya
SELANGOR

Malaysia

MOROCCO (MAROQC)

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

Rainfall augmentation from all
types of clouds

Ground-based and airborne seeding with
Agl at temp. less than -5°C. Seeding rate:

"An Evaluation Trial of the Morocco’s
ALGHAIT Weather Modification Project”-

Direction de 1a Météorologie
Nationale

Control: 6,000 km?* 10 years 0.375 kg/hour 6th WMO Conf. on Wea. Mod., Italy, 1994 Service de recherches
Both fixed Nov-Apr Evaluation basis: 20 and 10 rain gauges atmospheriques/CNCRM
in target and control areas Aéroport
Statistical method: linier regression CASA/ANFA
Results: 14-17% increase in rainfall CASABLANCA
Morocco
PERU

Upper and middle Mantara River. Flat
and hilly terrain

Precipitation augmentation for
energy production.
Convective and orographic
clouds

4 months

Nov 92-Apr 93

Seeding with 10 Agl generators. NaCl
and dry ice also used

Experimental unit: 3 hours

Basis for evaluation: 9 and 10 rain gauges
in target and control areas, respectively

Servicio Nacional de Meteorolgia
e Hidrologia

Jr. Cahuide 805

OF.411

LIMA 11

Peru
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UKRAINE

Odessa District. Flat and hilly terrain
Target: 4,000 km?

Control: 4,000 km®

Both fixed

Hail suppression from
convective clouds

13 years

May-Sept

Agl dispersed from rockets

State Commitiee on
Hydrometeorology of Ukraine
Supervisory Service for Weather

Modification
6, Zolotovorotskay St.
KIEV-34
252601 Ukraine

Dnepropetrovsk District. Flat terrain
Target: 5,000 km

Control: 5,000 km

Both fixed

Precipitation enhancement from
convective, siratiform and
frontal clouds

9 years

May-Dec

Airbome Agl and dry ice dispersal
Experimental unit: 12 hours in day time
Basis for evaluztion: 96 rain gauges in
target and control zones (each)

Result: more rainfall

State Committee on
Hydrometeorology of Ukraine
Supervisory Service for Weather

Muodification
6, Zolotovorotskay St.
KIEV-34
252601 Ukraine
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VII. ADDRESSES OF REPORTING AGENCIES

ARMENIA Service for Modification of
Hydrometeorological Processes
54, Leo St.
YEREVAN
375 002 Armenia

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

and

Melbourne Water
P.0O. Box 4342
MELBOURNE
3001 Australia

AUSTRIA Department of Climatology
Central Institute of Meteorology
and Geodynamics
Hohe Warte 38
A-1150 VIENNA
Austria

AZBRBAIIAN State Hydrometeorological Committee
for Azerbaijan
3, Rasul Rza St.
BAKU
37060 Azerbaijan

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

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

CROATIA Meteorological and Hydrological
Service of Croatia
Hail Suppression Department
Gric 3
ZAGREB 41000
Croatia

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

GREECE

HUNGARY

INDIA

ISRAEL

JORDAN

MADAGASCAR

MALAYSIA

MONGOLIA

Landraisamt Rosenheim
Wittelsbacherstr., 53
83022 ROSENHEIM
Germany

and

University of Hohentheim
D7000 STUTTGART 70
Germany

Hellenic Agricultural Insurance
Organization

Antihail Department

30, Patisson St.

ATHENS

10170 Greece

Hungarian Meteorological Service
Kitaibel Pal u.l.
1024 BUDAPEST

Hungary

Indian Institute of Tropical
Meieorology

PUNE 411008

India

Isracl Meteorological Service
Rain Enhancement Division
P.O. Box 20

Ben Gurion International Airport
70100 Israel

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

Jordan

Direction de la Météorologie

Division Application de la
Météorologie au Development

BP 1254

ANTANANARIVO (101)

Madagascar

Malaysian Meteorological Services
Ibu Pejabat Kajicuaca

Jalan Sultan

46667 Petaling Jaya

SELANGOR

Malaysia

Ministry of Nature and Environment

Office of Hydrometeorology and
Monitoring

Hudaldaany gudang 5

ULAANBAATAR-11

Mongolia
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MOROCCO (MAROC) Direction de 1a Météorologie Nationale
Service de Recherche Atmospheriques/CNCRM
Aéroport CASA/ANFA
CASABLANCA
Morocco

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

PERU Servicio National de Meteorologia
e Hidrologia
Jr. Cahuide 805 OF. 411
LIMA 11
Peru

RUSSIAN FEDERATION Federal Service for Hydrometeorology and
Monitoring of Environment
Department of Weather Modification
12 Novovagankovskay str.
123342 MOSCOW
Russian Federation

SLOVENIA Hydrometeorological Institute
113, Vojkova
LIUBLIANA
61000 Slovenia

SOUTH AFRICA National Precipitation Programme
Weather Burean
Private Bag X15
BETHLEHEM
9700 South Africa

UKRAINE State Committee on Hydrometeorology
Supervisory Service for Weather
Medification
6, Zolotovorotskay St.
KIEV-34
252601 Ukraine

UNITED STATES OF AMERICA NOAA
National Weather Service
SILVER SPRINGS, MD 20910
USA

UZBEKISTAN Main Administration of Hydrometeorology
Uzbek Service for Weather Modification
72, Observatorskay St.
700052 Uzbekistan
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VIl. MEMBER COUNTRIES REPORTING /O WEATHER MODIFICATION PROJECTS IN 1991

Albania

Algeria

Angola

Argentina

Bahrain

Belgium (Belgique)
Belize

British Caribbean and Territories
Canada

Chile

Colombia

Costa Rica

Cote d’lvoire
Denmark
Dominica

Ecuador

Egypt

Ethiopia

Fiji

Finland

Guyana

Iceland

India

Islamic Republic of lran
Japan

Kazakstan
Republic of Korea
Lao People’s Democratique Republic
Latvia

Malawi

Namibia

Nepal

Netherlands
Netherlands Antilles
New Zealand
Niger

Sultanate of Oman
Portugal

Qatar

Romania

Rwanda

Saudi Arabia
Senegal '
Seychelles

Sierra Leone
Singapore
Solomon Islands
Sri Lanka

Sudan
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Sweden

Switzeriand (Suisse)

United Republic of Tanzania
Trinidad and Tobago

Uganda

United Kingdom

Venezuela

Socialist Republic of Viet Nam
Republic of Yemen

Zambia



QUESTIONNAIRE CIRCULATED TO OBTAIN
INFORMATION FROM MEMBER COUNTRIES



WORLD METEOROLOGICAL ORGANIZATION

-
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R/CLA/4, ANNEX A.
FORM (1 JANUARY 1992)

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

. e s S i s A el S

e e

QUESTICNNAIRE
TO GATHER DATA FOR THE 1992
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

——— ittt

et g 8 s - err
e ——

.
—— —

PLEASE MARK APPROPRIATE BOXES
MEMBER OF WMO ...veveereens Cracsassaanns sresees tersassassacanrranes aeresisnares
No weather modification activities in 1992 L__—?

(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 .......o.vevserscrcecsccnasases /7
Activity is response to emergency (e.g., droughts) ,..... _/_“___7
Activity is for routine water supply augmentation ....... E
Goal is to extend wet period ......... Ceterrsteaennaes /__r/—
Goal is to increase precipitation during wet period ..... 1:7
(b) Precipitation redistribution ......eieeeiiiracsncecsranans Y
(c) Hail suppresSsion ...ceeeececccenass tessesratacsestscasanea /7
(d) Fog dispersal ....siceevevssarcanorccccsssansssnasansaonsy L—_—/
{e) Other (-please specify): tiieeervarenconnsnreana hasesearas
{ Research ...... E )
2. THIS IS PRIMARILY A : Development ... /_/ : ACTIVITY
t Operational ... E ;
3. PROJECT AREA
(a) Approximate size of the project target area (km®): ...........
(b) Approximate size of the control area (if used) 7 L T,

(POCLE 5229)



ANNEX A, p. 2

4 NAME AND/OR REFERENCE OF PROJECT: ..vcerinanennsssvovsenersannsasassnses
5 LOCATICN OF AREA IN WHICH PROJECT IS CARRIED QUT:
6. PROJECT HISIORY
(a) Year project started: ...eiivcirniisasceinns ertaetear e
(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 L::? No ﬁ::7 Not known i::?
7. NATURE OF ORGANIZATION SPONSORING PROJECT

(Please place X in appropriate box)

o e st s ey
o

- ACTIVITY QOF ORGANIZATION GOVERNMENT PRIVATE

s sy e e
— et e e ey ——————

Agriculture

Energy

Forestry

Hydrology

Research Foundation

Transportation

Weather Service

Other {please specify}

(POOLE 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 R N N N RN A NI I A B R I SR B R O I B AT R A A I B R I I R

(Note: if reporting periocd extends over two years, as it might
if a project spanning December and January is being reported,
please indicate the years being reported, one example might be:
December 1991. , -January-February 199 ; another might be:
January-February 1992, December 1992}

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

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

(a)  Seeding delivery systea:

Ground _/;____/ crnssanes caansaas How many generators? /_/
Aircraft [__—7 ......... teseaaa How many aircrafts? _/_:_7
Rockets /_/ Artillery shells /7

Other (please specify): .......... eetiaatrese tereerrasseaeaes

(b) Type_ of Generator:

Acetone burner /7 Pyrotechnic flare /_ /
Explasive /_ Liquid spray E
Solid dispersal ___7 Other @ ....ciieiicnancens, ‘e

(c) Location _of release of seeding material:

Cloud top / / In—cloud [/ __

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

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

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

{POOLE 5229)



ANNEX A, p. 4

Seeding Rate of Congumption Total Consumption
Material {give units) during this year (kg)
Agl cedreseannsras feveas tewnenss Creessarasracater et asanas
Pbi. cena feiesseesareas tenets sesumisesasnsesesanss . sase
Dry ICE fiiivinoncnennenas cerass sres eeaaieens terrae . resrancaaan
NaCl Grtieseasesrarsarassenas ceer eeesunaan crenen ‘e terasann
Propane  ..... Creseiansansa Siesrsans Cereetenissianeseressoennn
10. CHARACTERISTICS OF CLOUDS TREATED:

(a) Convective _ . -Layer -

(cumulus) / 7 Orographic /_/ (stratiform) /_/
(b) Generally, the cloud base temperatures (°C) are:

Warmer than +10°C /_/ Colder than +10°C /_/

{c) Genarally, the cloud top temperatures are:

Warmer than Q°C /__/

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

———

Colder than -20°C /_/

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

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

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

(POCLE 5229)
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11. PROVISIONS FOR EVALUATION

(a) None /_/
(b} Randomized experiment _{:___7

(c) Comparison with historical records E
I

{(d) Crop damage /___7 Hail pads / _
{e) Other: .....ccvveviivnnees teresessasacaeneres Catesenresaianrns
(£) 1Is a document on the evaluation - .
available or planned? YES [/ / NO /S
{g) If so, is it available to WMO? YES /7 No /7
12, MISCELLANEOUS
(a) Was an environmental impact
study prepared for this - _
project? YES [ _/ 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: .....v.eeescenss teseveasiisanaas
{b) Organization: ....... W eataseisceesccnsacsasnaacanoann
{c) Postal address: .....cievcavacesaccaas tesseecarresraantosenana
14, OPTIONAL REMARKS:

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

(POCLE 5229)
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15. REPORTING AGENCY:

(a) Name of reporting 3geNCy: .veececersrssccnnnnarcannsasasnsas .-

(b} OQfficial title of responsible office: ....... feerebrantararasas

(c) Postal address: ......... feemseesissssssantnsresranaans e
(Signature) {Date)

Please complete and return this questionnaire as soon as possible, and
in any case not later than 30 November -1994:

The Secretary~General

Horld Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2

Switzerland

(POOLE 5229)
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NOTES FOR COMPLETING REPORT ON WEATHER MODIFICATION ACTIVITIES

Weather modification activitiegs which should be included in the Register

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

environment,

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

For example :

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

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

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

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

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

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

artificial wind generation;

(g} The use of lasers or other sources of electromagnetic radiation.

Weather modification activities which need not be included in the Register

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

crops susceptible to frost or freeze damage.

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

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

ITRM1 -

IT™™M 2 -

ITEX 3

ITEM &2 -

ITEM 5 -

ITEX 6 -~

ITEM 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 2 common objective and conducted at a
particular location.

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

- Research - investigating scientific questions:

— Development - field work to optimize procedures;

~ Operational - field work intended directly for economic
benefits.

The Target Area is the area over which an effect is sought. The

Control Area (or Areas) ars areas that are chosen so as to be
unaffected by the seeding material and used to evaluate results

within the Target Area.

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

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

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

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

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

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

marks if appropriate).

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




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

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

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

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

{b) Indicate the way the seeding material is prepared for
dispersal {e.g., by burning an acetone solution of silver
icdide complex). Solid dispersal refers to the release of
pellets (e.g., dry ice), powder (e.g., NaCl), etc.:

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

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

the reporting period in kilograms.

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

treatment;

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

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

This question relates to the evaluation of the effectiveness of
the project. More information on the means used to judge the
merit of the project are welcomed and can be described under

Item 14 or on a separate page.

This questien relates to any analysis that has been made to
predict and/or measure the total change in the environment that
is affected by the activity and, separately, the economic
benefits expected or achieved.

Please supply the name and address of agency to which any request

.for further information should be dirscted.

This item is to permit the reporting person to include any
information not covered by items 1 through 13 but which he feels
ig significant or of interest such as references to published
reports describing results of the weather modification operation
or experiment. Any information not previously reported, definite
plans for a new project, information that is sought, etc., may be

outlined under Item 14.

Please supply the name and address of the agency that is
transmitting this information to WMQO.
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: R/CLA/ 4, ANNEXE A
FORMULAIRE (1ep janvier 1992)

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

e == e 0, el -Vl el s . YA~ P . S e S e e S iy S S b e - i el o e Rl S S, St
P

QUESTICNNAIRE A REMPLIR
ArIN DE FCURNIR DES DONNEES POUR
L'INVENTAIRE 1992 DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

e ot s e s 4 it e i o ek
——— o e ety . s s i s e s — s S S i Mt - et gl S ol S . S i S i T e S
i . A < S, i et S R S S By St S e M . P el S R T .

COCHER LA CASE CORRESPONDANTE

MEMBRE DE L'OMM .......c000en0000sa Cteseedssessetsasatesanaessannsaanos s oas
Le Membre n'a pas déploye d'activitd de modification -
artificielle du temps en 1992 seesceccsrans tarstavaraan teerana _/___/

(Veuillez renvoyer la premiére page de ce formulaire, méme si
aucune activita de modification artificielle du temps n'a eu
lieu cette anneée)

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

a) Augmentation des Précipitations .v.eeeesviecscrcsnneciss /7
Activité déployee 3 la suite d'une situationm _
d'exception (par exemple. secheresse) ....ccocreeseacnse L/
Activite déployee en prevision d'une augmentation ___
réquliere de l'approvisionnement @n €au ....e.cevevevas. L/
Il s'agit de prolenger la période humide ............... 17
Il s'agit d'augmenter les précipitations .
pendant la periode humide .....ceeevieasssnes Ceerases ‘o /_/

b) Redistribution des precipitations .......ceeeeveensonsee L::F

c) Suppression da la grele .....ccceiciiiraiiiatnantananienns 17

d) Dispersion du brouillard ..... teeesaiaas P 7

@) Divers (veuillez PréciSer) ...ceevsecresioscssosnssnnsas
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{de recherche ......
{

L7

IL S'AGIT PRINCIPALEMENT D'UNE ACTIVITE (de développement .. /7
(

{d'exploitation .... /7

ZONE CCUVERTE PAR LE PRQJET

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

b) Superficie approximative de la zone témoin
{la cas €chéant) (KmM®) I tuvuureerocresasnarnsnrsnssassossananss

TITRE ET/CU NUMERO DE REFERENCE DU PROJET 2 +evcvennceresnscsscononasnass

LRI N N I A R A ) L R O R R N R I L I T I B IR S I R S I I I B N RN A A RN B )

REPERAGE DE LA ZONE DANS LAQUELLR LE PROJET EST EXECUTE : svvevvcncrnan

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

HISTORIQUE DU PROJET

.3) Année durant laquelle le projet a été entrepris I e.veeevecvenona.

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

Cui /7 Non / _/  Inddterminé / /
¢} Est-il prévu de poursuivre le projet au cours de 1'année
prochaina 7

oui /7 _7 Non /_/  Indétermind / _/
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CARACTERE DE L'ORGANISME QUI PATRONNE LE FROJET (veuillez cochaer la
case appropriee) :

—_ S,
L T e

!

ACTIVITE DE L'ORGANISME ORGANISME ORGANISHME

i e i S s bl e — - el g etk o2

Agriculture

Energie

Svlviculture

Hydrologie

Fondation de recharche

Trangports

Service météorologique

Divers (veuillez préciser)

ACTIVITES RELATIVES AU PROJET EN 1992

a)

b)

Quels sont les mois de 1l'annde considérée pendant lesquels ont eu
lieu des operations d'ensemencement ou d'autres activités de

modification artificielle du temps ?

P SO SR TS eraresara i sta R atetd N sELSReERIRARIVRbatasd sty

L R A R Y R R O R E R I I I A A A A B R A A A A I R R A I N B I B N R N NS

(Note : Si la période considerée porte sur deux ans, comme ce
pourrait étre le cas pour un projet s'stendant sur les mois de
dicembre et de janvier, veuillez indiquer les années faisant
1'objet du rapport; exemples possibles : décembra 1991 .

janvier-fevrier 1992, ou janvier-février 1992, décembre 1992.

Nombre de jours de l'année durant lesquels ont au li2u ces
activitas ?

N I A A B A A R B P e R RN R R RN S A L
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9. DESCRIPTION DES APPAREILS UTILISES PCUR LA MODIFICATION DU TEMES.

DES

AGENTS DE MODIFICATION ET DE LEUR VITESSE DP DISPERSICN, DES METHODES
EMPLOYEES., EIC. (voir les instructions)

a) Systeme de dispersion de la substance d'ensemencement :
Au sol 17 Nombre de générateurs 17
Aéronef /7 Nombre d'appareils 17
Fusées 7 Projectiles d'artillerie 17
Divers {veuillez preciser) ...... T ceteeana .
b) Type de genérateur :
Brileur a acétone 17 Fusde pyrotechnique /7
Explosif 1::7 . Vaporisation de liguide i::7
Dispersion de solide i::_ DiVverS .veeeesvenconnnvsaccsnsnnns
c) Lieu de dispersion de la substance d'ensemencement :
Au sol .i::7 A la base du nuage L::7
Au sommet du nuage _/___—/ Dans le nuage [:7

S8i la dispersion est effectuée dans le nuage, a gquelle
température ou en fonction de guel autre critare 7

SUBSTANCE VITESSE DE CONSOMMATION CONSOMMATION TOTALE

D' ENSEMENCEMENT (indiquer les uniteés) DURANT L'ANNEE (kg)

e e e s st s

e S ey et

AgL cestassssssanatnesanas - Cresesenesasisencanaens
PbIs civaaa Ceeeradsssnnnas Cerisusesaaannns caeraasa
Neige carbonique @ ........ treranessansan . teteabentaanssaassasans
NaCl ceorasna R careseseraans ensasnsceseanrsetnsasasaan
Propana saaens R fesasecann eisscesntetessoansetansn .



10,

11.

12.

CARACTERISTIQUES DES NUAGES ENSEMENCES :

a) Convectifs /__/
(cumulus)

Couche /

Orographiques /_/
(stratiforme)

ANNEXE A, p. S

— 7

—

b) En regle génerale, les températures 3 la base des nuages (°C)

sont @

superieures a +10°C 17

inférieures 3 +10°C !l _/

c) En regle générale, les températures au scmmet des nuages sont :

supérieures a 0°C

inférieures a4 0°C mais supérieures a -20°C

inferieures a -20°C

\l

L
]

7

.

d) Criteres de sélection des jours d'ensemencement ou des nuages

ensemences :

LRI SR IR BRI I Y T B O B B ]

LA R N I IR B B 4t s s sarr st antarbedont NS aBONS

DISPOSITICNS PRISES EN VUE D'UNE EVALUATION

a) Aucune
b) Expérience aléatoire
c) Comparaison avec des relevés anciens
d) Dégats aux récoltes / _/
€) Divers @ ..iiiiiiiriancioanane
f) Existe-t-il ou est-il prevu
d'elaborer un document sur -
1'évaluation de l'activité ?  Qui /_/
g) Le cas échéant, est-il
possible de le mettre a la —
disposition de 1'OMM ? Qui /_/
DIVERS
a) Une etude caoncernant les
effets de ce projet sur

1'environnement a-t-glle été
préparée 7 Oui

N

B4 b4t e st Pl alswTBES

Coussins a grele

P A B A A A A A N

A F 4 8 B EF e ¥ .

7
7
v
L7
Non /_/
Non /7
Non [ 7
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b) Les colts et les avantages
escomptés (ou reels) ont-ils o
éte analysés 7 Cui 7/

Non //

13, ORGANISME RESPONSABLE DU PROJET :
a) Nom du responsable technigue : ... eeirraiensioriocesinerencnanane
B) Organisme® I ,i.iiuiivevsrensnoscassasasiosiasscasresssssosansnnnnsos
€} Adress@ I ...i..iiiiiiiiiirarater ettt ateisea s ey

L NN N NN NN RN NN NN NN NN e

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

14. ROQARQUES FACULTATIVES :

44 b e e bsro v asEsE N ssabar e LIC RN ) [ R I R ]

AL AL A BRI N R I A R R I I R N B I B R R R A I I R A R o R B N A

15. ORGANISME QUI FOURNIT LES RENSEIGNDMENTS
a) Nom de l'organisme ! ..veeveciesacerncsnnscncannanns cesanreansraas .

b) Titre officiel du bureau responsable : ...covvveennans cesenan caeeee

C, Ad:‘ess&: LI R N I A A I A A A A N I R S SR S B BRI B B Y ) L N N N N R R ]

O R I R R R A R R R R A N R R A O LR R I N A A I A AR RS N A I N B B L I

58 2002 EB vt dadieaTaesrENS T SRR B A B A A SR I B SR SRR B R R B I B A ]

(Signature) : (Date)

Veuillez remplir ce gquestionnaire et la renvoyer des qua possible, et
dans tous les cas ayant le 30 novembre 1994 & 1'adresse suivante :

Monsieur le Secrétaire général
Organisation méteorologique mondiale
41, Avenue Giusappe-Motta

Case postale 2300

1211 GENEVE 2

Suisas
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NOTES EXPLICATIVES POUR REMPLIR LE QUESTIONNAIRE SUR LES
ACTIVITES DE MODIFICATION ARTIFICIELLE DU TEMES

Activités de modification artificielle du temps qui devraient figqurer dans

l'inventaire

L'ensemencement ou la dispersien dans les nuages ou dans le brouillard
de toute substance visant 3 modifier la distribution de la dimension des

gouttes, 3 produire des cristaux de glace cu 3 coaguler les gouttelettes, a
modifier 1'évolution de la gréle ou de la foudre ou a influencer d'une maniére
ou d'une autre le cycle naturel de 1l'évolution des nuages ou leur

environnament.

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

dynamique de l'atmosphere.
Par exemple :

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

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

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

d) La 1libération dans 1'atmosphare de particules radiocactives ou
electriquement chargees ou bien d'ions.

e) L'application 3 l'atmosphere d'ondes de choc, de scurces d'énergie
acoustique ou d'autres sources explosives ou acoustigues.

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

de vent artificiel.

.g) L'utilisation de laser ou d'autres sources de rayonnement

électromagnetique.
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Activites de modification artificielle du temps qu'il n'est pas ndcessaics
d'inclure dans l'invenktaire

Activités de caractére purement local, par exemple, l'utilisation da
parafoudres et de dispositifs de decharge statique sur des aéronefs, des
bateaux ou des bdtiments, ou bien l'utilisation de petites sources de chaleur,
da ventilateurs, de dispositifs fumigenes, de souffles d'aéronefs ou
d'arrosages pour eviter les geldes dans les régions ou les champs plantes de

cultures que le gel risque d'endommager.

Nota : Il convient de fournir un exemplaire diment rempli de de forqulaige
pour chagque activite de modification artificielle du temps (dénommes

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

L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1

QUESTION 2.

QUESTION 3

QUESTION 4

QUESTICN 5

QUESTION 6

QUESTION 7

1

Marquer d'une croix (x) la case qui correspond al ObjECtlf de
l'activité. Par projet on entend une suite d'activités de
mod;fxcatzon du temps ayant un objectif commun et se deroulant

a un endroit donné.

Marquer d'une croix (z) la case correspondant au but de
llactivité :

o recherche - portant sur des questions
scientifiques; _

o développement ~ activités pratiques deployees a des
fing d&' optxmzsat;on des procédures;

o exploitation - activites prat;ques directement axées

sur des avantages économigques.

La zone cible est la zone dans laquelle on cherche a obtenir
une reéaction. La _ ou les zones témoins. sont choisies de
maniere & ne pas @&tre touchées par la substance
d'ensemencement et utilisées pour évaluer les resultats
obtenus dans la zone cible.

Inscrire le titre et/ou le numere de référence du projet
utilise par 1l'exécutant. Si le projet a été mentionné dans
l'inventaire précedent, veuillez indiquer le  numéro
d'inventaire de 1'OM¥ qui figure dans la colcnne 1.

Repérer 1'emplacement ol est exécuté le projet de modification
du temps en indiguant les coordonnees geographigues et le nom
de la region.

a) Indiquer l'annde au cours de laquells ont éte déploydes
les premieres activites du projet:

b) Indiquer si les activités ont subi des interruptions ou
si elles ont eu lieu chague annee depuis le deébut du

projet:;

c) Indiquer s'il est prevu de poursuivre le projet en
marquant une croix (x) dans la case approprice,

Indiquer les principales activités de l'organisme qui finance
le projet en marquant une croix (:) dans la case appropride

{marquer plusieurs croix, le cas échéant).
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QUES;'IC!IS-

QUESTIN 3§ -

QUESTICH 10 -

Indiquer les mois de 1'annes pendant lesquels les activites
ont eté “déployees sur le terrain dans le cadre du projet et le
nombre de jours d'activité. Tout autre renseignement sur le
champ d'application de 1l'activitd =erait utile. Dans certains
cag, le projet peut s'etandre sur deux ans. Il est
gouhaitable que seule la partie du projet exécutée pendant
l'annee considerée figqure dans l'inventaire pour 1l'année en
question. Si cela n'etait pas pessible, veuillez preciser les
années pendant lesquelles les activites ont ats deployees (par

exemole, décembre 1991 janvier-fevrisr 1992).

L'expression  “appareil utilise pour la  modificatien
artificielle du temps" désigne ici tout appareil utilisé dans
l'intention de produire des modifications artificielles da la
composition du comportement ou de la dynamique de
l'atmosphére. Par exemple, générateurs de fumdes d'AgI,
dispositifs a propane, torches, fusees, projectiles
d'artillerie, moteurs a réaction, stc.

a) Systeme de dispersion de la substance d4'ensemencement.
Indiquer en marquant une croix (%) dans la case
appropride, la nature du systeme de dispersion au sol ou
aeroporte, etc.

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

¢) Indiquer le lieu de dispersion de la substance
d'ensemencemeant.

d) Indiquer la substance d'ensemencement qui est utilisée
et la vitesse de dispersion (masse par unité de temps,
magse par nuage, etc.). Indiquer, en kilogrammes, la
quantité totale de substance disperses durant toute la
périodes a 1'édtude.

a) Indiquer, en marquant une croix (x) dans la casa

approprida les caracteristiques géneérales des nuages qui
ont eté choisis pour traitement.

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

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

d)  Quelles sont les caractéristiques qui permettent de
distinguer les jours d'ensemencement ou .1lgs nuages

ensemences des autres ?



QUESTION 11

QUESTION 12

QUESTICN 13

QUESTION 14

QUESTION 15 -
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Cette gquestion se rapporte a l'évaluation da l'efficacite du
projet.- Il sera fait grand cas da tous les renseignements
portant sur les moyens utilises pour juger les avantages et
les inconvénients du projet gqui pourraient stre donnés en
liaison avec la question 14 ou sur une feuille distincte.

Cette question se rapporte 2 toute analyse effectuée pour
prévoir et/ou mesurer l'ensemble des md:.f:.cat:.cns subies par
l'environnement du fait de cette activité, ainsi gque toute
analyse distincte concermant las avantages économigues

escomptés ou obtenus.

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

Cette question doit permettre a la personne qui remplit le
questionnaire de fournir tous les renseignements qui ne sont
pas couverts par les quest:.ons 1a 13 comprise et gqu’ elle juge
significatifs ou :.nteressants. notamment les references a des
publications sur les résultats de 1l'opération ou de
l'experience de modification artificielle du temps. Tout
renseignement qui ne figqure pas dans les gquestions qui
précedent, plans dgfinitifs concermant un nouveau projet,
renseignement recherché, etc. peut etre exposé en liaison
avec la question 14,

Veuillez indiquer le nom et l'adresse de 1°' orgam.sme qui
fournit ces renseignements a 1'OMM.




ORGANIZACION METEOROLOGICA MUNDIAL

R/CLA/4, ANEXO A
FORMULARIO (1 DE ENERQO DE 1992)

R MA NVESTI ION (sl N
M ACION ARTIFICIA TIEMP
CUESTICNARIO

PARA RECOPILAR DATQS DESTINADOS AL TNVENTARIQ DE 1994.DE PROYECTOS
NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

—— o — e s e St bt Sttt e LA B S s e
— —— —3 e — e e e e e e i st S S

SENALAR EN LA CASILLA CORRESPONDIENTE
MIEMBRO DE LA OMB .ot iiiusaensnaesonsensencnnonssnssansassssassannanaeanensns .

El Miembro no ha llevado a cabo actividades de modificacidn en / 7/
1992

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

/
1. TIPQ (FINALIDAD) DE LA ACTIVID2D O DEL PROYECTO DE MODIFICACION ARTII-~
FICIAL DEL TIEMPO:
a) Intensificacidn de la precipitacion .veecuiiviveseesvsacnns /7

Esta actividad es la respuesta a una situacidn de urgen-
cia (por ejemplo 5equias) ..e.cveierrintsanansasarsaansans '

Esta actividad tiene por objeto leograr un aumento del
abastecimiento normal de agUa ... virtiiieniiiiiiianacaans /

Se trata de prolongar el periodo himedo ......coveosennacn /7

Se trata de aumentar la precipitacidn durante el pericdo

BUMEAO ... iiieviereaaroonransatescrassnssasssnnnns vee L7
b) Redistribucidn de la precipitacion ...eceeiesevievnse ST S
c) 'Supresic':n del GLANIZO vevvevnnevrrrnrensenssennnnnansnione 17
d) Dispersion de la Riebla ..ec.ccvureenvcnsnranacsancnaaansss 77
e) Otros (especifigUense): c...ieiesseeereseoassnacaasasoanss

SE TRATA PRINCIPAIMFNTE

de investigacion .... [/ /
2. DE UNA ACTIVIDAD /

de des;rrol lo ..., /

ey

operativa ........... [/



ANEXO A, p. 2

ZCNA QUE CUBRE EL PROYECTQ
a) Superficie aproximada de la zona del blanco (lm®): ....cevvnnneen

b) Superficie aproximada de la zona de control (si procede)
e T

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

HISTCRIAL DEL PROYECIOQ
a) 2no del comienzo del DrOYECEQ! +evicirrusireaasascsoncnsrossananns

b) Indique si el proyecto se ha rsalizado cada ano desde el principio

de los trabzjos

si /7 No [/ _/ No se sabe

c) iSe ha previsto que continde el proyecto durante el afo proximo?

r —_—

S1 /7 No ! 7/ No se sabe

NATURALEZA DE LA ORGANIZACIdﬁ QUE PATRCCINA EL PROYECTO

(coléquese uma X en la casilla gue correspeonda)

ACTIVIDAD DE LA ORGANIZACI&N GUBERNAMENTAL

Agricultura

Energia

Silvicultura

Hidrologia

Fundacion de investigacidn

Transporte

Servicio Meteoroldgice

Otras actividades (especifiquense)
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ACTIVIDADES RELATIVAS AL PROYECIOC EN 1992

a)

b)

tCudles son los meses del ano durante los cuales se han realizado

. - . » . . . P . .
operaciones de siembra u otras actividades de modificacion artifi-
cial del tiempo?

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

{Nota: Si el periodo abarca mas de dos anos, c¢omo podria ocurrir
si un proyecto se realiza durante los meses de diciembre y enero,
sirvase indicar leos anos de que trata el informe: ejemplos posi-
bles: diciembre de 1994r enero-fehrero de 1992 o enero—febrero de
1952, diciembre de 1992 ).

Nimero de dias durante los cuales se han llevado a cabo estas ac-
tividades ......................................... Csaceeasaseaennn

DE’SCRIPCION DE LOS APARATOS DE MODIFIGACION ARTIFICIAL DEL, TIEMPOQ. E
IHDICACION DE LOS AGENTES DE MODIFICACION ¥ SUS INDICES DE DISPERSION
TECNICAS EMPLEADAS, ETC. (véanse instrucciones)

a)

b)

c)

Procedimiento de_siembra:

Desde tierra [ e, i{Cudntos generadores? /]
Desde aeronaves VA iCuintas aeronaves? ’ 7
Mediante cohetes _::7 Proyectiles de artilleria r_7
Otros (eSpecifiqUensS@): suesscsrsssacsssesssnenrnsecnencaenss .-
Tipo_de generador:

Quemador de acetona [/ / Fulguracidon pirotécnica L/
Explosivo !/ Neutralizador liquido T
Dispersion de sus- !/ / OLrOS: svevruenes Ceeeeaeaaas

tancias solidas

En tierra !/ Base de las nubes £/
Cima de las nubes [/ / Interior de las nubes /7

Si el lanzamiento se hace en el interior de una nube, ca que tem-—
peratura o cuil criterio?

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

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



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

Agl cree e Se et asaaeiaetans  sesssessastesassessesuacnoaa .
Pbi.; G taereresasarEttsseransaraes  tarseresn P ariia e teeesa

1a.

Hielo Seco ......... fesease e et rerae  meeres e e atar At et et et

NacC] e T T e seean

Propano Ceeeesraesena
)

LR B A ] A 9 82 w s 4 8 AR ap dwd g e u b dgas bt ks S s b sty st A AP e AT YA EoN

.‘-..llﬂ ---------- 4 & 8 & m ok a s m ey 4 % M 4 4 0 " A g 3 s S B B P ASSET AT N FaA R 8 4 " s 4 NS ST g e

LA A BN A 3 LI L I O R R I S I N ) 4 & 8 N = a =S # & 40 4 * & E &S AT RSP 4 R N A A d A s A 4 % 4 & a

I'd
CARACTERISTICAS DE LAS NUBES TRATADAS:

a) Convectivas . Capa de nubes
(cumulos) /7 Orograficas /__/ {estratiforme) / /

b) En general las temperaturas de la base de las nubes (°C) son:
Superiores a +10°C i::? Inferiores a +10°C [::?

c) En general, las temperaturas en la cima de las nubes son:
Superiores a 0°C i::7
Inferiores a 0°C, pero superiores a -20°C ﬁ::?

Inferiores a -20°C /__/

d) Criterios de seleccidn de los dias de siembra o daz las nubes sem-
bradas: .

L R I I I A R N I N R I B R T T I O T R R O I O R B B A B R )
L R A R TN I S R R N I e e R R R I N R B A A I A R R N A N A

------------- P T R I R I R R T O I O I R I I I R A I R R A L R N R R L
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, ‘
DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION

a) Ninguna /7
b} Experimento aleatorio /7
c) Comparacidn con registros histéricos /7
d) Danos causados a las cosechas i::? Paquetes de granizo YA/
=« - TP
f) Indique si existe o si se ha pre-

visto preparar un documento scbre - o

la evaluacidn de la actividad St /_/ No /_ 7/
g) Si procede indique si es posible _

facilitarlo a la OMM St ¢ _/ No / 7/
DIVERSCS
a) Indique si se ha preparado un

estudic sobre los efectos de

este proyecto para el medio .

ambiente s No / 7/
b) Indigue si se han a2nalizado los _

costos y las ventajas previstos St /7 A4

p ,

ORGANIZACION ENCARGADA DEL PROYECTO
a) Nombre de la persona encargada de los aspectos técnicos ........ ean

D) OrGaMizZACION tiviiusreeeeiaseanonararnesssaaaorsasssasansscsananasnsn
C)  AIrBOCION 4ttt it et it eanetnssnsostessasecasaasnannocaoaronnconssns

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

-
----------------------------------------------------------------------
-----
------------------------------------------------------------------
. e
--------------------------------------------------------------------

ane
--------------------------------------------------------------------
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2
15. ORCANISMO QUE PRESENTA LA INFORMACICN:
a) Nombre del OTFgaNmiSmMO:. .. isisnincerasransnsmcasromransannssanssaasrsans
b) Titulo oficial de la dependencia respansable: ...... e erracaaaan

L R R I A R A R R ® e a4 84 s 4 aE s sassadrETEDa L R R R N I A A LI B N L

C‘.) Dil’.’eccion: R R "2 st a s s ted s vinss el igaranaduTiat ARy

L N L B AP R A N A I R R R R R T R R R N S B AR N I R R I N
LI R I 4% s e a s e 40 e s s omy R R RN BN O A R ) * a0 e a L) ..
L R L I I R R I I P T R R N A A AR R A R A BN R B A A N R I s 8w

L R R R R R R N N I I R e N N R N N AN NN

(Firmado) a {Facha)

Sirvase rellenar el presents cuestionario y devolverlo lo antes posi-
ble, y en todo caso antes del 30 de noviembre de 1994 a la direccion siguiente:

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

Case postale 2300

1211 GINEBRA 2

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

Actividades de modificacion artificial del tiempo que deberidn consignarse en
el inwventario

La siembra o dispersién, en las nubes ¢ 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-
misculas, que altere el proceso de formacidén de granizo o de descargas eléc-
tricas, o que incluya de un modo u otro en el desarrolle natural del ciclo de
formacidn de nubes o en el medio que las rodea.

Cualguier otra actividad, reallzada con intencion de producir por me-
dios artxf;c;ales cambios en la composicidén, el comportamiento o la dinimica
de la atmosfera.

Por ejemplo:

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

b) la modificacion del intercambio de la radiacidn solar de la tierra o
de las nubes, mediante la emisidn de gases, polvos, liquidos o aeroso-—
les en la atmosfera:;

c) la modificacidn de las caracteristicas de las superficies terrestres o
lxquldas espolvoreandolas o tratindolas con sustancias pulverizadas., o
con liguidos nebulizados, materias colorantes u otros materiales;

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

e) la aplicacidon a la atmdsfera de ondas de choque, fuentes de energia
sénica u otras fuentes explosivas o acusticas;

£) la utilizacidn de aviones y helicdpteros para la dispersidn de la nie-
bla mediante la corriente de aire provocada por las palas o hélices de
los mismos, asi como la utilizacion de reactores ¥ de otros gemerado-

res artificiales de wviento:

g} la utilizacidn de lasers u otras fuentes de radiacidn electromagnética.
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Actividades de modificacidn artificial del tiempo que no deberidn consignarse
an el inventario

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 pequenios focos caloriferos, de ventila-
dores, de gensradores de humo; o el emplec de aercnaves con miras a aprovechar
la corriente de aire provecada por las palas de los rotores o las hélices, o
de riesgos para evitar la formacidn de hielo en zonas o terrenos en los gue
los cultives son susceptibles de sufrir danos por causa de las heladas.

Nota: Se solicita el envio de un ejemplar rellenado de este formulario para
cada actividad de modificacidn artificial de tiempo (en adelante deno—
minade provectol.
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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

PREGUNTA 5

PREGUNT2 &

PREGUNTA 7

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

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

'~ investigacién - investigacidn de cuestiones cientificas:;

— desarrollo - trabajos sobre el terreno para optimizar

: los procedimientos

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

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

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

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

a) Consignese el ano en que tuvieron lugar las primeras acti-
widades en el marce del presente proyecte;

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

¢) - indiquese si estd previsto que el proyecto continde, sena-
lando con una (X) la casilla adecuada.

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

PREGUNTA 9

PREGUNTA 10

Indigquense los meses del ano durante los cuales se han reali-
zado actlvzdades sabre el terrenc en el marco del proyecto 4
el numero de dias de act*vzdad Cualguier otra informacién

sobre el campe de apliacidn de la actividad. Convendria gque

s6lo se mencione en el inventario la parte del proyecto reali-
zada durante el ano de gue se trata. Si esko no es oosible,
sirvase especificar los anos durante los cuales se han reali-
zado las actividades (por ejemplo: dicismbre de 1990 . enero—
febrero de 1991, )

Se entiende por aparato para la modificacidn artificial del
tiempo cualguier apartato utilizado con la intencidén de produ-
cir cambios artificiales en la composicidén. comportamisnto o
dinidmica de la atmésfera. Por ejemplo, generadores de humo de
AgI., dispositivos de propano, fulguraciones, cohetes, proyec-
tiles de artilleria, reactores, etc.

a) procedimiento de siembra, indiquesa, senalande con una (X)
la casilla adecuada, el caracter del sistema de emision,
con base en tierra, aerotransportado, etc.:

b) indiquese el modo en que se prepara el material de siembra.
para su dispersidn {(por ejemplo, quemande una solucidn de
yoduro de plata en acstona). La dispersidn de sustancias
sdlidas se refiere al lanzamiento de granulos (por ejem—
plo, hielo seco), polvo {por ejemplo, NaCL), etc.:

c¢) indiguese el lugar en el gue se dispersa el matsrial de
Siembra;

d} indiguese qué material de siembra se utiliza y su indice
de dispersién (masa por unidad de tiempo, masa por nube,
etec.) Indlqunse la cantidad total de material empleado
durante el periodo de esta informe en kilos.

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

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

¢) indiquese 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 prequnta 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 puntc 14 o en una pagina aparte.

Esta pregqunta se refiere a cualquier analisis realizado para
prever y/o medir el conjunto de las modificaciecnes del medio
ambiente como consecuencia de esta actividad asi como a cual-
gquier andlisis sobre las ventajas econdmicas previstas o al-
canzadas.

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

Esta pregunta tiene por finalidad permitir que la persona gue
presenta el informe incluya toda informacidn no tratada por
las prequntas 1 a 13 pero que estime importante o de interés,
como pueden ser las referencias a informes publicados en los
gue se describen los resultados de la operacidn o experimento
de modificacidén artificial del tiempo. Toda informacion no
consignada anteriormente, planes concretos para. ul nuevo pro—
vecto, informacidn que se solicita, ete. puede exponerse en la

pregunta 14.

Rogamos proporcione el nombre y direccidén del organismo que
transmite esta infarmacion a la OMM. '




BCEMHPHAA METEOPOJIOTHYECKAA OPTAHH3ALIAA

R/CLA/4, [IPHJIOXEHME A
OOPMA (1 AHBAPA 1992 r.)

[TPOT'PAMMA HAYYHHX UCCNMEJOBAHUH IO OUBUKE OBJAKOB H
AKTUBHNM BO3JAFMCTBHUAM HA TTOT'OAY

BOIMTPOCHHUK
[10 CBOPY JAHHHX AJId PEECTPA HAIMOHAJIBHHX TTPOEKTOB 10
AKTHBHHM BO3/EACTBAAM HA MOI'OAY 3A 1992 r.

[TPOCLEA TIOMETHTE COOTBETCTBYIOUIME KBAAPATH
BIEH BMO . .o i i et e

JesATensRoCTb MO aKTHRHHM BO3ACHCTEMAM Ha noroxy B 1992 r.
He NMPOBOAMNACE ]

{ITpocsGa npHcnaTh 31y GopMy, Aake eciii AEKTENBHOCTE 1O AKTHREEM
BO3JEHCTBUAM Ha MOCORY B 3TOM FOIY HE NPOBOAMIACH).

1. BHU/ (UEJIb) JAEATEJIBHOCTH HJIA NPOEKTA 10 AKTUBHHM
BO3/ZFMCTBHAM HA TIOrojay:

JleSTenBROCT: BHERARL IPESBHTAAHBMH OOCTOATEIBCTEAMM
(HanpuMep, 38CYXH) ... ovii it i e

JleATe T HOCT: OCYIIECTBNAETCA B LIESAX YBETMSeHHA OGHTROIo
BOBOCHAOXKEHMA .....cvvvisionncensonnanoeonnan

C uenLio NPOANIEHNA RIAKHOMO IEPHOIA + v v v v v v v evnaens
C uemio ysenMwenHa oCAIKOB B TedeHHe BILXHONO NMEpHOMA . .

b) Tlepepacrpesenesnite OCAIKOB + v v v v veeeerenunuernenns

Jooooo oo
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B3

Emenom ....... 1 ;
3TA JEATENBHOCTD HOCUT  (paspabotok ........ 1 )
TIPEXE BCET'O XAPAKTEP ;

ONEPATABHAX

MPHMEREHHA . . . . . . .. C 1 )

PAHOH, OXBATHBAEMKH MPOEKTOM

a) [lpuGHsHTENbHHA paMep LENeBOr0 padoOHa, e OCYWECTEAAIOTCA
BOJAGACTEHA, MPEAYCMOTPEHHNE TPOEKTOM (KM2): . ... vvvivuenn .

b) (I'Iﬁ)ﬁmmmm pasMep KOHTPOMBHONO pafioHa (ecnH Hcmonssyerca)

HA3BAHHE W/WIH OBO3HAYEHME ITPOEKTA: ....ovvvnnnnn.n

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

MECTOHAXOXAEHKE PAAOHA, TI'AE OCYILIECTBJIAETCA
[IPOEKT:

HCTOPHA MMPOEKTA
a) TOAHATANE MPOCKTA: v vt v v v veevee s eennerenneseonennsens
b) OcymecTananca MM NPOEKT K2k AKH [OA NOCTe ero Hasana?
yi-1 [ ] Her [ ]| Hemmecrno [ |
¢) Tlpeanonaraerca /i APOSONXERHE NPOEXTA B TEYEHHE CIEAYIOMEro roga?
a [ ] Her [__] Hemmecrno [__]

XAPAKTEP OPTAHH3AIIMH-CIIOHCOPA ITPOEKTA
{mpocsBa mocTasuTs X B COOTBETCTBYIOUIEM MECTE)
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OBJIACTS AEATENTBHOCTH OPTAHH3ALIMH NPABHTEITLCTBEHHAA YACTHAA

Cemcxoe X039ACTRO

JHepreTvka

Jlecroe xo3mficTBO

["'uaponorns

(Qonn AnA HAYWHEX HOCIEA0BAHMH

Tpancnopr

Mereoponorieckas cnyx6a

[Tpoave (rpockba ykazaTe)

JEATEABHOCTD [10 TPOEKTY B 3TOM I'OAY

a) B xakve MecAln Texylmero OTYETHOrO rOiA MPOHM3BOIMNCA 33CSB WIH
NMPOBOAMNACL ADYram ACEATESILHOCTh MO aKTHBHOMY BO3XEHCTBHIO HA
noroxy?

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

([pumeuanve: Ecnu orvernui NEpHOA OXBATHBAET ABA rOAA, HAMPAMED
NMpH COOBUIEHHH HHGOPMALMK O MPOCKTE, OCYMIECTRIIACMOM B TETCHUE
lllegfcgafpx W AHBADA, TO npf)é:aga ykazars roan. [lpumep: aexaGps
I., AHBADb-QEBpaL I.; APYTOH NMpHMEp: AHBaph-QeB
1992 r., nexabps 1992 r.). P pHMEP pL-gempaty

b} Ckomko miei NPOBOAMNACE 3T2 ACATENBHOCTE? + v v vevvevuvvonnnn

OIMMCAHUE OBOPYAOBAHMA AJIA AKTUBHOT'O BO3JAEWUCTBHUSA
HA [I0I'0AY, PEAT'EHTOB AKTHBHOI'O BO3JEWMCTBUA H
CKOPOCTH HX PACIINJIEHHS, HCIIOJIB3YEMHX METOAOB H

T.A. (M. yxazanus)

a) Cuanesma A0CMaexu 30CPLUESTIOWLX BEUECINS:
Haoemman [ ]........... Cxomsxo reneparopos? [ |
Camoner [ J........... Cxonsko camaneTos? 1
Paket [: ........... ApTwutepuiicaie crpamH ||
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b) Tun aenepamopa:
Averowomsropea || [luporexomeccas pakera [
Bopurmroe pemectso [ | Pasbpiorymatem xommoctn [

Pacrvrens Toepasx mCTHI | | JDYTHE: vvvvviviiannnn.
¢) Pocrosokenue swryoco 3oceusmowex Sewecmsa:

Hazessioe [ ] Hiknan rpamma ofnaxos [ |

Bepxudaa rpammua obnakos |:_—_| B ofnaxax ]

Ecm Bumyck ocymecrsiserca B obnake, TO NP Kaxkod TeMuepaType
HIH N0 KAKHM ZDYTHM KDHTEDHAM?

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

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

ACER H3MEDeHHA K1}

10.

ATl e e e
7] O Y

CyXOM B v iiit ittt iiieaare tieeosnnasnnneonnracanns
5 T 5]

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

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

XAPAKTEPHCTHUKH OBPABATHBAEMNX OBJIAKOB

a} KousexTvanne Cnon

(kywesue) [ ] Oporpagmaecsue [ ] (cnoucroobpasmme) [ |
b} [peoGnasoman TemnepaTypa B oCHOBAHHH ofnaxa (°Ck
Bume 10°C ] Huxe 10°C ]

c¢) [lpecOnamioman TemnepaTypa B pepuIMHe ofnaka:

Bume 0°C [
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Huxe 0°C, xo mume -20°C |:|

Huxe -20°C ]

d) Kpurepun, ncrnonsiyemwe npH BHOODE AHER MAM o0NakoB AMA HX
obpabotxku:

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

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

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

OBOCHOBAHMA A1 OLIEHKH

a) He mveioren ]

b) PamiomisMpoBaHHWA akCmepuMent [ |

c) Cpamienve C HCTODHYeCKMMH JammeMH ||

d) Ymep6 ypoxao [ | Tpasomepn [ ]

e) Mpome: .......oovvevvnien..... e

f)  Hmeerca mm 20KyMeHT o oueHke
ATH MNaHMPYETCA TAKOBOA? JA [ HET

g)  Ecnu m, To Moo mu ero
nampasuts 8 BMO? JA [_] HET

PASHOE

a) DBwna nu noaroTornena ana 3roro
NMPOEXTA OLICHKA RTHAHWA HA
OKpyXaiolly1o cpexy? A [ HET []
]

il

b) TlpoBcaen i aHRMH3 MpeANONAraEMbX
(W gaxTHIecoIX) 3aTpaT M Beroa’? JA [_] HET

HA3BAHUE OPTAHHU3ALIMH, OTBETCTBEHHOH 3A TPOEKT

a) DamMuniA CNABHOMO TEXHHYECKOID JTHIES « v o oo oo veaceoonoorenes

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

---------------------------------------------------
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14. JIOBHE 3AMEYAHUA

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

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

15. OPT'AHHBALINAA, HATIPABJIIOLIAA OTYET

a) Hasmnue opramyzaiiy, BANPARIMOMEN OTHET: + v v verevereennn.
b} Od¢mmmnaoe HAIBAHKE OTEETCTDEHRONO NOAPAINENEHHA: + oo e eras s .
(o B ¥ (6T 10):°217 12 - o A
............. TESSTSCEREERERIERE R YISTELLLLS

[IpocrGa 3anomHNTE B BEPHYTE 3TOT BOMPOCHHK MO BOSMOXHOCTH CKOpEE H B
moboM cnysae He noszHee 30 mosGpa 1994 r. ~ no aApecy:

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2

Switzerland
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[TPUMEYAHHA 1O COCTABJIEHHIO OTYETA O ZI%I%IBHOCT H IO
AKTUBHNM BO3JEMCTBHAM HA [1I0T'O1Y

AEHTEHBHOCTB N0 aXTHEHHM BO3AEHCTBHAM HA TIOrofy. KOTODYIO CleNyeT BXTOIHTh B

Peectp

JaceHBaHHe WIH PacTIpOCTpaHende B o0NavHOCTH HIH TYMaHe Kakoro-nuio
BEUIECTER C LeNbi0 M3MEeHeHMA pacnpejefleHHA pasMepa Kamens, o0pasosaBus
KPHCTAUIOB AbAL WM KOAry/AllMH Kanenex, H3MeHeHHe DasEHTHA IPajd WiIH MOJTHHH
HWIY OCYIleCTRNIEHHe Kakoro-AH0o BO3AEHCTBHA Ha €CTECTBEHHOE PasBHTHE HHKNA

00/1aKOB WIH HX OKpYXKEHHE.

JlioGas Apyras AefTeNbHOCTB, OCYIIECTBAAEMAS C LENHI0 BHIWBAHMA
HCXYCCTBEHHHX HIMEHEHHH B COCTaBe, NOBEACHHH WIH AMHAMMKE aTMOCHEDH.

Hanprmep:

a) HCNONBIOBANHE OHA WM HCTOYHHKOB TEMNA ALA OKA3ARMA RNMAHMA Ha
KOHBEKTHEBHYIO LIMPKYNAIDGO MM ANA HCIAPEHHA TyMaHa;

b) akTHBHOE BO3AEACTEHE Ha OOMeH CONHEYHOH paiMaudM 3eMITH HIH
00naxoB MOCPEACTBOM BLAETEHHA B aTMOOPEpY ralos, TMHUTH, XKHIKOCTEH
HITH a3p0o3oNed; a

C}) aKTHBHOE BO3AEACTBHE Ha XAPAKTEDHUCTHKM NOBEPXHOCTEH 3eMITH WM
BOAH NPH NOMOIIH OMEUIEHHA MNHM OGpPabOTKH MOpOIDKAMM, XKHIKHMH
PACTIRUTHTEIAMH, KPaCHTENAMMA KK ADYTHMH BEIISCTRAMI;

d) Buaenemme B aTMOCDHEpY INEXTPHICCKH 32PAKEHHNX WIH PATMCAKTHEHEX
YACTHI, KAH HOHOB

e} TmpHMeHeHne B aTMOCPEpE YAADHHX BOJIH, HCTOUHHKOB 3BYKOBO/ SHEPIHM
HTH XPYTHX B3DHBHHX WIH aKyCTHYECKHX HCTOMHHKOB;

f) HCIOML30BAHHE CAMONETOR H BEPTONETOB A CQO3JAHHA HHCXOAALINX
NOTOKOB B LeNAx PaCCEHBAHHA TYMdHa, a TaKXe HCIONL3I0OBAHHNE
PEAKTHBHRX JBUTaTened | ApYTHIX KCTOTHHKOE CO3JAHHMA HCKYCOCTBEHHOIO
BETPa;
g) HCIMONE3OBAHHE a3epOB HAH APYTHMX HCTOYHHKOB GJIeKTpOMEU'HHTHOIT{
PAJYaINH.
EATENTLH M0 AKXTHBHEM eRCTRHAM Ha oMo KOTO HE CIIeAVeT BK/TIOY2TE B
Peectp :

JeaTensHocTs, HOCAIIYI0 9HMCTO JNOKAILHHA XapakTep, TaKkyld Kak
HCHONE3ORLIME OTPAKATENSH MOIHHA WK CTATHCTHYSCKHX PaspAIHMKOB HA CAMONETaX,
CYZAX WIH 3IAHHAX HIH KCTKJIBIOBARKE HeDO/BLNX KCTOTHHKOR TE1a, BEHTHIIATOPOB,
MPOTHBOTYMAHRHX YCTPOACTB, CO3ZaHHE HMCXOXAIIErQ BOIAYIIHOTO OTOKA
BO3IYIDHHMH CyJA3aMH WIH DACMEIHTESIAMH ARA NpPESOTEPAIIEHHA 33AMODO3KOB Ha
Y9aCTKaX MM NMOMAX C NOCEBOM KYJBTYP, KOTOPHM HAHOCAT YINepd 3aMOPO3KH HJTH
MOPO3H.

Mpymemanve: 11 3ANMOJHHTD O 3K3eM Iroy ME A1 KBXAOTO B
ESTENLHOCTH MO _aKTHBHRM BO3AEHCTBHAM Ha MO B BHEAIDEM

HMEHYEMOIO KaK .
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JOTMOJIHATEJILHHE [MOACHEHHWA K BOITPOCAM AJIA PEECTPA
HALIMOHAJIEHHX [TPOEKTOB 10 AKTHBHHM BO3JEHCTBHAAM HA

[10rogy

[IYHKT 1

[TIYHKT 2

I[TYHKT 3

[TYHKT 4

[TYHKT 5

[IYHKT 6

[TYHKT 7

[IYHKT 8

Ykaxure 3Haskom (X) KBaspaT, KOTOPHHA COOTBETCTBYET LE/LAM
JEATENBHOCTH, [JOA NMPOEKTOM MOADA3IYMERAETCH CRA3AHHAR CEpHA
ZEACTRHA MO aXTHBHHM BO3AEACTBHAM Ha MOTOXY, MMeOWIHX ofIMyio
LeTh ¥ NPOBOAMMEX B KOHKPETHOM MECTe,

Yxaxarre 3paskom (X) KBaapaT, COOTBETCTBYIOUIMA LENH JEATENTRHOCTH:

- HOCNEAOB3HMA - BOMPOCH HAYYHHX HCCNEJOBAHHH;
- paspalorkH - nonesad paboTa no ONTHMH3ALM SPOLELYD;
- OflepaTHBHHE - noneead paboTa, HANDARIEHHAA HENOCPEACT-
NpHMeHeHHA BEHEO Ha JOCTHXKEHHE 3KOHOMHYECKHX
BHI'OL.

[loa nenesum pafionomM OCYLIECTRNEHHA BO3AEHACTEH MOAPA3YMEBIETCH
PanOH, B Tpeienax KOTOPOrO RpeAnoNaragrca o0HapyXHTh
TIOCREACTBHA AEATENLHOCTH MO 3XTHEBHOMY BO3AEHCTBHIO Ha MOrony.
[loa xouTpOU/BHEM pafioROM (WTH paROHEMH) MOHMMAETCH TepPHTODHA,
KOTOpa2d BHOpana Tax, Yro0H OHa He MOXBEPraniach BO3JEACTBUAM
3aCEBAIOMHKX BelNECTR; OHA HCMOMBLIYETCA AA OLEHKH PE3yNLTATOB B

Mpeaenax Leneporo panoHa.

Bruioure Hassamme w/mnm ofo3nasesHe NPOEKTOB, HCMONB3YEMHX
onepaTopoM. EcnM npoexT O 34 Pperncrpn BAH B MpeamAyeM

Peectpe, mpocefa yxazaTs Homep no O, xoTopH# CTOMT B
KOJIoHKeE 1.

C noMouibi0 reorpadHgecxyX KOOPAMHAT H HAIBAHHMA PEyiOHOB YKAXHTE
MECTO OCYIIECTB/IEHUA MPOEKTA NO AKTHEHHM BO3ACHCTBAAM Ha MOTOLY.

a)  YKAXHTE roa OCYHIECTBIEHHA NEPBORASANEHON AEATEARKOCTH O
HACTOALIEMY ITPOEKTY;

bl  Ykaxure, 6uny nu MEPEpPHBE B XEATENBLHOCTH, HIH XE OHa
NMPOBOAXNACH KaKAHH roj CO BpeMeHH Hasaiia;

c)  Ykaxure, mpeinonaraerca JIH NMPOAOXHTS NPOEKT B GYXYIIEM,
NOCTAEMB 3Ha40K (X) B COOTBETCTEYIOUIEM KBLIDATE.

YxaxvnTe ocoBHy0 00AaCTh AEATENTLHOCTH cgg ,» KoTOpas
cpmxan yeT npoexT, 05o3HawHE 3xavKoM (X) coome'rmyiomnn

B HeoOXOMHMOCTH HCTIONBIYyATE HECKOIBKO JHATKOB).

B xaxue mecuili ¥ XQNBKO AHER OCYINECTRMANACH ONEPATHBHAA MOJERad
Paza npoekTa? DBuna OK nonesna nobad HHGOPMAIDIA, KACIOUAACA
Henef AeATESHHOCTH. B HeKOTOpMX CMy<SasX MPOEKTH OXBATHEBAKT ABA
rosa. XenaTemHo BKIOIKTE B PeeCTD 30 KOHK fi TOA_TOJNEKO T
93acTh, KOTODAaR NDOBOAMAACH B OTYETHWH nepuos. FEcmm 3To
HEBOIMOXHO, mnpocsfa yKalaTs TroiH, B KOTODHE NPOBOAMJACH
JAESTTeNRbHOCTD, Hampumep rexabps 1990 r., sueapb-despans 1991 T.




[IYHKT 9 -

[TYHKT 10 -

[TYHKT 11 -

[TYHKT 12 -

[TIYHKT 13 -

[TYHKT 14 -
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[lox oGopyaoearHeM AnA axKTHBHOTO BO3AEHCTBHA Ha NOroay
MOAPa3yMEBAIOTCA JNIOOHE YCTPOACTBA, HCNONb3yEMHE G LENbI0
HaAMEepDEHHOT0 BH3LBAHWA HCKYCCTBEHHHX H3MEeHeHHH B COCTage,
NOBEAEHHH HNH AMHaMyKe aTMocheph. Hanpumep: renepatopu
3aCeMBAHHA FOANCTHM CepebpoM, MNpONAHOBHE YCTPOACTEA,
NMHPOTEXHHYECKHe YCTDOHCTBA, pakeTH, apTHJUIEDHHCKHE CHapAJH,
PEAKTHEHHE JRMTAaTE H T4

a) CuCreMa AOCTABKH 34CEHBLIOINX BEUIECTB. YKAXKHTE, OOOIHATHE
3HagkoM (X} COOTBETCTBYIOIIMA KBAADAT, XaPAKTEP CHCTEMH
AOCTABKH - HA3EMHAA, BOGAYIIHAA H TJA;

b) ¥Yxaxure cnocoS nOAroTOBKH 3aCEHBAIOUIEr0 BEINeCTEa AIA
PACTIHTEHHA (HANPHMEp, TyTeM CKHIaEMA aUETOHOBOrO PacTBOpa
COeXMHENHA HomucToro cepebpa). Pacmminense TBepANX 9acTHI
OTHOCHTCA K DACCEMBANMIO NEAAHHX KPYTHHOK (HanpuMep, CyXoR
nex), nopomxa (sanpumep, NaCl) # T.4.; '

c) Yxaxure, o5o3nags 3HazkoM (X), COOTBETCTBYIOUIMA KBaIparT,
MECTO DACCEHBAHHA PeAreHTa;

d) ¥Ykaxwure, kakHe 3aCeMBAOLIHE PEATCHTH HCNOIB3YIOTCA M KAKOBA
CKOPOCTh pacCeHBaHMA (Macca Ha €AMHHMIY BpPEMEHH, MAcca Ha
o6naxo ¥ T.L). YxaxwTe, B KWIOTPaMMaX, oOliee KOMHIECTBO
DEareHTa, PACCERHHOMO B TEYEHHE OTYETHOO NEpPHOM.

al Yxaxure, obosmasus amaskoM (X) xksazpat, ofwmyio
XapaKTEePHCTHKY 0(1axo8, KoTOpre BHOpakH and obpaboTiy;

b) Ykaxure npeofnasaiomuA AMaNa3cH TEMNEPATYpP Ha HHXHEf
rpanyne o0Naxos;

¢) Yxaxute npeofnaralomui AHANA30H TEMIEpAaTyp Ha BepXHeR
rpamdie oOnaxos;

d) Tlo xakHM XapaKkTepHCTHKaM OTAHYAOT AHM HAH ofbnaxa,
MOABEPrHYTHE BO3AEACTBHIO, OT Te€X, KOTOpWEé He OHJM
NOABEPIHYTH BO3AEHCTEHIO.

JTOT BOMPOC OTHOCHTCA K OleHKe 3@PeKTHBHOCTH INpOEKTa.
[Ipesocrasnenue Goasimero o0beMa HHPOPMauMH O CpeACTBaX,
HCIIONB3YEeMEX 1A OLEHKH NOJNOXKHTENLHHX CTOPOH NPOEKTa, TOJIBKO
NMPHBETCTBYETCH, H 3Ta HHPOPMALMA MOXeT OMTh MpeACTaRNeHa Noj
nyHkToM 14 1AM Ha OTAETEROH CTpalMIe.

JTOT BOMPOC OTHOCHTCA K /WOSOMY aHAMM3Y, MPOBEAGHHOMY C ILIEMEIO
pacdeTa H/MMH HimepeHHA OOLIEro HaMeHeHMA OKpyXalolled CpelH,
NMOABEPrHYTOR BO3AEACTBHIO, H OTAENHHH BOMPOC KacaeTrcA
MPEATIONAraeMEX HITH NOTYSEHHMX 3KOHOMHIECKHX BLTOA.

Coo0iHTe HaiBaHHE M aapeC OPraHH3ZlHMH, B KOTOPYI0 MOXHO
HAIPABIIATE 3APOCH O AONOMHHTENEHOH HHGODMALIAML.

3TOT NYHKT npeaHa3Haved AMA TOro, ITo0W MO3BOAMTL JHLY,
NPEACTABNAIOUIEMY OTIET, BETIOIHTD MoOyio HEPOPMALIMIO, KOTOpaA He
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[IYHKT 15 -

pomna B MyHKTH ¢ 1 nmo 13, Ho xoTOpy10 OH CITaEeT BAXHOH WIH
MpeACTaBnAlolnef HHTEpeC, TAKyl, HanpHMep, KaK CCWka Ha
OnyONHKOBaHHNE OTYETH, NPEICTABAAIOHE Pe3YJNbTaTH
OCYINECTR/IEHHA AKTHEHROTO BOIAEACTRHA HA MOTOXY WIH SKCIIEDHMERTA.
JhoGan Be cooOINARMARCA paHee HHPOPMAINA, ONpeAesIeHENe MNaHt Ha
HOBHH [pOEKT, MOHCK HHPOPMALMH H T.A. MOTYT OHWTh OTpaXeHH NoZ

myrkToM 14

[TpocrGa coolimuTs HA3BAHME K axpec YIpeRA€HHA, KOTOpO® NepenaeT
ary medopsainnio BMO.



FORM USED FOR REPORTING COMPLETED
WEATHER WMODIFICATION PROJECTS



REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER QF WMO: . .iiivivennncansasans e sesenaraistasanens Ceneaeaneas e aeanes
1. DESCRIPTION OF PROJECT
1.1 Project identification (name/location/organization): .......vevevneeans
1.2 Purpose(s) of project

Precipitation augmentation - rainfall {: Enow Lj

Hail suppression / /

Lightning suppression /_/

Other (please specify): ..ivivevncannanncos Ceaseieiennan Geseeaeanrenaas .
1.3 Major cloud type involved:

Orographic 1::7 Cumulus L::7 Stratiform i::F Frontal /7 7/

2. DURATICN OF PROJECT
2.1 Project duration in vears: ....... cssans veraens cresnanorans toeecsanss
2.2 Cperational period within each year:

From: ....... To: ...ec.e inclusive

(POOLE 5229)
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3. SEEDING CPERATION

3.1 Seeding agent: AgI i::?

----------

Other (please specify): ....... . e .
3.2 Generator(s): On ground [::; Airborne /_/

If on ground, please give number of generators: .....ccececevrrscnarnes
3.3 Procedure for airborne seeding:

Altitude of seeding (m): ...... teaaeaainetenserssaaitstanasracannrens .

Length of seeding track (mor km): .......... PP

Seading rate (Kg R 1) viovrerrereeeneanncornnceanannnnsnns rereainn
4, PROJECT DESIGN
4.1 Bagic desiqnm:

Target only E Target + contrel _/j Cross—over E
4,2 Distance between areas (Jm): ......... Sememieatratanenennneny cesaavaan
4,3 Area definition:

Fixed E Variable /___/

If variable, give basis for definition: ...vceesccsrossncnsnsancannnsana
4.4 Araa subdivisions, if anv (give number and nature): ....ecevceeenccacens
5 PROJECT SITE
5.1 Project terrain:

Mountainous /_/ Hilly / 7/ Flat /_/
5.2 Size of target area (JM )i cuuiverrenecrrresnceceansnenananns vessaanas
5.3 Size of control area (km?): .......ec.. e ereteecesarenaanan Ceeeeeanas
5.4 Number of precipitation gauges:

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

S.4.1 All types of precipitation gauges in target area:

(POQLE 5229)


















4.4

5.1

5.2

5.3

5.4

5.4.1

5.4.2

5.5

6.1

6.2

6.3
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Subdivisions deg zones, le cas dchéant {indiquer le nombre et la
naturcea)

SITE DU PROJET

Terrain

Montagneux / /7 Accidentd /7 Plat 17
Superficia de la zonme cible {lam®) ¢ t.evvrennennnnns ....;..... .......
Superficie de la zone témoin (lm?®) : .......... s Ceteetrarereens
Nombre de pluviomatres :

Tous types de pluviometres dans la zone cible : ........... e rraane .
Tous types de pluviometres dans la zone £EmMOIN ! ...eueevne.. ferrraeaae
Plu&iographes dans 13 zone Cible ! ..evecaene etecans Catetrteacaenaneana
Pluviographes dans la zZone £EMOLIM § ..veveevenovanrornnans ...... ........

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

UNITE EXPERIMENTALE

Durée de l'unité en heures ou en JOULS © covveveccnces Ceerecesaneanaons

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

I R R R R R R R R N T T T N I A A I R e R N N R e NN RN

Nombre total d’'unités ensemencées et non ensemencees {dans le cas de
1a conception avec zone cible et/ou zZone temoin, sans distinction.

ceci s'apoligue a chaque zone) :

LI I R I R R  L ICI I NC RN B R BN RN N )

445080 8% REACR PRSI awdrsanse By
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6.4

7.2
7.3

7.3.1

7.3.2

8.1

g8.1.1

8.1.2

8.1.3

Répartition alaatoire des unités experimentales :

r——

Illimitée / _/ Limitde / 7
Dans ce dernier cas, indiquer la nature des limites fixees :

LR NI R N R R A R I R N N IR RO R R A O B R B B R B I R A N A A I B N A N L R IR A B A A A N B

Periode standard d'ensemencement (NEULES) { wveveeerecoccssssononssasans

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

Test{g) statistiquel(s) et/ou analvsals) :

CR A B R R R TR B R R R N N B N R R B R IR N N )

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

Résultats de chagque test 8t/ou analysSe I ,....eeececenees Ceenes Ceeeanna

Qualitatifs : )

Pas de diffe- Augmentation Diminution __ Diminutien

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

Autres résultats QUAlitatifS ¢ .uvieeeverescsocnosraraesnseannns cenanens

LI A B R N N I AR A A B B BN SR IR RS B R R O B I SR A B R BN Y Y Y

Quantitatifs :

— " —

Rapport ensemencement/pas d'ensemencement & .cicecciviincscccnsarscsscnns

Sig’nification Statistique i s sadsaEsssseesetetanssEsr e aRuIBARNAREEESa

CRITERES CHOISIS POUR L'EVALUAIION DES RESULTATS

Spécifications analytiques fixdes AVANT le projet

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

IR NN RN N NN NN N N N N NN NN NN RN EEEE LR N NN NENEE RN

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

ensamancement/pas d'ensemencement)} :

Ensemancemenl ! c.ccoeccescances Pas dlensemancement : ....cuca0uv202a0 .

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

ailsssssasBTssEses s nsasn MY R EEE R R R E TR T N A A I N AR I B R B BB I B B BB L B O B BN IR A )
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8.1.4 Transformation(s) pour chaque stratification et pour chaque test :

L R A A I I I e R R I A I LI B Y B B N I R R IR N ]

8.1.5 Resultats pour chaque stratification., test et transformation :
Cualitatifs & ittt erratretvstiasratr st nnans e msesesertaneasan

QUﬂntitatifS: LN A B A A IR S R A B B S B B R R R B A B R B R A B Y B I A A B R RN I B B LB R BN

8.2 Specifications analytiques choisies APRES le projet

8.2.1 Nature de la (des) subdivision(s)

IR N N N R R R R R R R N I I A B R A R Y BN BN A BN A B I A B R B R A

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

Ensemencement : ...cecesassnnss Pas d'ensemencemant : ....conve0vssasass

8.2.3 Test(s) et/cu analyse(s) pour chagque subdivisgion :

L RN RN A R I R B O B B B R A A A N I N BT A I B I S R R R B BN B B N BRI SN S B R A B )

-

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

LR L I I I R A A R A N A A I Y LR I R R R I S I R O I R L LI T N IR S O S R B I

8.2.5 Résultats pour chaque subdivision, test et transformation :

Qualitatifﬂ H % s 020 r 0 e sceananaan 4 8 G o s dadthe s e st e se VA alasbeosy

Quantitatifs : ......... weesscsesamaste s areren st athes o s anEnnas .o

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

9-1 Indice de l'effat: % 8 9 ® 0% a vdaPdi g et H BT bEA N $ED A Se O ESEpae s A g A L]
9.2 Distance maximale ODS@LVES ! ...ceeencecsascacncnnanas creesanceanes ceees

9.3  Signification statistigue (superficie de la zone et probabilité) :

2 8 8 4 2 8 9 N AL G ENSBE SR T gAY PO IR I I I B IR T BN TR RO B I B R R R R B R N R RPN R SR ]
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10.

11.

CCOMMENTAIRES

L A R R N O I I R I R N N LN

[N RN N R NN RN N I I I R I N B R N N BN R A B Y B B A B B I ]

LI BRI B A N 2R T I A A R A R A A NN SRR R L
L N A S N BRI A B AR R R ]

LI RN I N I B B R I A I N A R

[ R RN RN R N N R A A B R I N AR A I B B I I O IR B A B B R )

PRI}FCIEAIE REFERENCES A DES RESULTAIS PUBLIES
indigues les détails des procédures ci-dessus) :

LA I I B B R BN BN I O A B A B R R A I I N I N O I RO N B R S B N A AN Y

LELAUIE I AL IR BN N I O I R R B R A A A R A N I O AN B A R I R A R ]
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LR A AR A I B I BN A L

R R EEEE NN IR B I B A B R BN I

s ad b & WD 4O S e R oaday

L A N I A A I AR I A N A B I

S e B S 2@ e S a b sty taes »



ORGANIZACION METEQCROLOGICA MUNDIAL

R/CLA/4, ANEXO B

INFORME SOBERE PROYECTOS TERMINADOS DE MODIFICACION ARTIFICIAL DEL CLIMA

(Cologuese unz X en la casilla o casillas que corresponde)

MIEMERO DE LA OMM: ... ..iieerennncons St Eswesrseases st s s AN cana s esansenane s
1. DESCRIPCION DEL PROYECTO
1.1 Identificacidn del proyecto (nombre/lugar/organizacidn) ........ eeaia
1.2 Finalidad(es) del proyecto
Aumento de las precipitaciones - lluvia a; nieve /7
Supresidn del granizo /_/
Supresidn de los reldmpagos 17
Otros (sirvase especifiCar) I .ccevesss Ceeeteeraaiesesacanacennttienens
1.3 Principales tipos de nubes de que se trata:
Orografica /_/ Cuwnulus /_/ Estratiforme / / Frontal /_/
Vi
2. DURACION DEL PROYECTIO
2.1 Duracion del DProvecto N BII0S: «eeeresccsastosoananansancnansnssesanses
2.2 Periodo en que se han llevado a cabo las operaciones durante cada afo:

del: ....... al: ... inclusive.



ANEXO B, p. 2

3. QPERACIONES DE SIEMERA
3.1 Reactivo quimico de siembra: gl /7 CO: [::7 NaCl {::7
Otros'(sirvase esSPeCifiCar) ! tiiveecieaocansossonansanns N
3.2 Generador{es): Terrestre [::7 Aerotransportado i::?
Si es terrestre, sirvase dar el nimero de generadores: .;; .............
3.3 Procaedimiento de siembra mediante asronaves:
Altitud de la siembrz (M) s.veviveeessnsnrnssasuannsannssacans cerananna
Longitud de la trayectoria de siembra (m o km) .eeivuniiaininniinananns
Indice de la Siembra (KG B ') trvrenrivnnnnncenninsscnsnacrosarnnnns
g, CONCEZPCION DEL PROYECTO
4.1 Concepcion bisica:

Sélo en la zona del blanco /_/

En la zona del blanco y zona de control L/

En la zona del blanco y/o zona de control _::7
4.2 Distancia entre 1as ZomES (M) & eueeseonsencnsonsncnnanenncsoeansnnnen
4.3 Determinacidén de la zona:

Fija / 7 Variable /_/

Si es variable, sirvase dar la base para la definicidn: .eovevesevevoe..
4.2 Subdivisiones de la zoma, en caso de que hubieran {sirvase dar el

NUMEro ¥ 1a RAtUCrAleZa) vvuvevesvecearecasssoseossassonssanaasenseananas
5. UBICACION DEL PROYECTO
3.1 Terrenoc donde se lleva a cabo el proyecto:

Montanoso {::7 Accidentado 5::?' Llano [::?

5.2 Tamano de la zona del blanco (km*) ...iceeevonennn Ceereenan Ceeeasenas




5.3

5.4

5.4.1

5-4-2

5.5

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3

ANEXQ B, p. 3

Tamano de la zona de contral (MM3) ...eeeevrreveaccroancsnsansonassnns

Nimero de pluvidmetros

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

s s e uw D N N LR I R R R I I I I I I R R e R e A N I I I R I I B ]

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

UNIDAD EXPERIMENTAL

Duracion de la unidad en horas o GIaS: +uuoeeeserncecneconsconarosenns

Condicicnes que determinan si una unidad puede ser sembrada © no: ....

------------- L R I O O I I R I R I R e I L I A I R A N N

Numero total de unidades sembradas y no sembradas (en el caso de gque
el diseno sea de una zomna del blanco y/o de control indistintamente
gsto se aplica a cada zeona):

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

Seleccion aleatoria de las unidades experimentales:

—

No limitada / / Limitada / /
Si es limitada, sirvase dar el cardcter de la limitacidn: ......cuieee.e

Periodo de siembra normalizado (ROCES): wiueesscresennasssscrosonnsenns

RESULTADOS DE LOS PROYECTOS GENERALES (no estratificacidn o particidn)

Nombre de la(s) pruebals}) estadistica(s) y/0 anilisSis: ..e.eeceaeiaione-

---------- T N R R I N N R R

Transformacidn{es) para cada prueba: ....... Ceeeretienaraenes eeiaanas

Resultados de cada prueba y/o anilisis: ....... Ceeraee e eveeeaaaa R
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7.3.1

7.3.2

8.1

8.1.1

g.1.2

B.1l.3

8.1.4

g.1.5

g.2

8.2.1

8.2.2

Cualitativa:

No hay Mas Menos Menos masa

dife~ precipi-~ prec%pi- de gra—

rencia / / tagcion /¢ 7/ tacien [/ [/ riza / [/
Otros resultados cualitabivos: .overvrvennssonnns it seesstearana s ar e
Cuantitativo:

Relacidn de 1a Siembra/Iio SIemBIE: «eeveeee.caaerassnssoeeooassssnssass

Significado estadistico! vevrvvevuncesessannoanetesossrtannacsaansanons

BASE PARA LA EVALUACIdh DE LOS RESULTADQS

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

Caracter de la estratificacidnles), en caso de gque hubiers: ......... -

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

Siembra: ............ Sin siembra: .....eeveoe...
Prueba(s) y/o anilisis para cada estratificacidn:

----- L R R R A R R R R R T I I R R I N O R R I N B N R A I B B A IR I O B

Resultados para cada estratificacidn, prueba y transformacidn:
Clalitativo & L .itiiiineanscsoscesusnecnnconasseeanasasanansnsennnes
CUANEIEAEIVO & ttieiiiunneneiancasassesssaraasasotasesasessansans

/! .
Especificaciones analiticas seleccionadas DESPUES de revisarse el pro-
yecta:

Cardcter de la particidn{es): .c.eevescssenunsarsssassasnonnorasnnansns

- - - ” - -
Tamano de muestra para cada particion (numero de unidades de siembra/
Sin siembra):

Siembra: .vivivieeesas Sin siembra: ...eec-cersae



8.2.3

8.2.4

8.2.5

9.1
9.2

9.3

10.

11,

ANEXO B, p. 5

Prueba(s) y/o anilisis para cada particion:

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

Resultados para cada particidn, prueba y tranformacicn:
CUalifativa: tuvuineeiierertiaesrocorrssaasssonessnasarsensnnaasnns

Cuantitativa: cueieeennresconsrocasenaa e et beteratreteras et .

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

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

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

LR R T T R I O L R R R I L I R R R I )

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

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

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




BCEMHWPHAA METEOPOJIOTMYECKAA OPI"’AHU3ALIAA

R/CLA/4, MIPUJIOZKEHHUE B

OTYET O 3ABEPIITEHHOM [TPQEKTE 10 AKTHBHOMY BO3JEACTBHIO HA

[oroay

([IpocsGa nocraeuTs X B COOTBETCTEYIOMEM KBAADATE)

L 00 5 21 (R
1. OIMHUCAHHE [TPOEKTA

1.1 OGosavenyie poexTa (Ha3parme/MeCTORAXOK AeHHE/OPraHHaaIMA) .. .. . ..
1.2 Hemn(u) mpoexra:

1.3 Ocoprod_Tn o0naxos:

Oporpagsrecse [ | Kysemue [ ] CroncrooSpasise || Opomrammse [ |
2. MMPOAOJTXUTEJSILHOCTD [TPOEKTA
2.1 [IDOACAKHTENBHOCTS MPOEKTE, B TOJAX! - v vasscvanonscsncnosonsna
2.2 OnepaTHBHEGT NEpHOA B Xa % A0M_TOIV:




[TPHJTOXEHHKE B, crp. 2

3. 3ACEB
3.1 Pearent, venomavevsnt gia sacesa: Agl [ |COp [ [NaCl [ |
JpyTHE (MPOCEO YKAZATB): v v v v v e v v inrenvansnrrnenaneennss
3.2 I"enepatop(u}: Hazesmie :I Bozgyimme r—_—’
Ecny resepaTop HaseMuud, TO MpOCh62 YKA3aTh KOTHIECTBO: « v v vo o s v s s s
3.3 [Tporesypa 3acera ¢ Bo3IyXa:
Bucotaaacesa (M: ...

JiHa TPACCH 32CeBA (M HIH KM) v ve v reenennransooocaacnns
Hopma 3acesa (KI/eac)k ......covvevreirinnnecnnennnnss R
CXEMA TTPOEKTA

4.1 OcnoBnan cxema:

Uenemie [~ | Llenesue + xowrpormmme || Ilepexpecrsme [ |

42 Paccrosmie Mex Ay padoBaMy (KM} + v v v e oo oot et s n e
4.3 Ompesenerye pafiona:
Mocrommer [ | Mepemermzit [ |

Ecnn nepeMeHHHH, YXa3aTh OCHOBY ONMPEIETEHER: .« o v v v vvvvannvsnnn .
4.4 [Tospasaenenwe paniona, ecr umeerca (YXasaTs SHCNO H XapakTep): ......
> TUIOIHA KA
5.1 MectHocTs:

Topms [ | Xomucran [ Posnas 1
52 Pasmep tenesoro padona (KM2): ... iv v nerine it iii s
5.3 PasMep XOHTDONEHOMD PAFOHE (KM2): .. v v vveiirncneioneennnannn-
5.4 Komvecrso_ocaxoMepos:
34.1  Bee sum ocoaxoMepog 8 UesesaM PAIOHE: ... v.iveeeinnnssonan

Boe sum ocamxomepos 8 KOHMPDOIBHOM DAUOHE: ..o v vveveeeeeens

54.2  Ccoaxoseph-COMONUCUN 8 USICEOM DOUOHE: o . u.ve v eenannnanas



MPUTOXEHHE B, crp. 3

OCRIKOMEDH-CAMOTIUCUN 8 KOHIMPOABHOM DOUOHE: o v v s e v v e s v s rns
5.5 THe CTBa BEDKH (HaNpUMEp, oTpaxaTensHad CnocoSHOCTE

PaIHOAOKATOPOB, K3MEPEHHA O5/IAK0B C CAMQMIETOB, TPAIOMEPH H T.L):

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

6. SKCIEPUMEHTAJTbHAA EAMHHLA

6.1 [TpoACAXHUTETLHOCTS: EAMHUIE, B TACAY FUTH FHIX: + v v v e e enseuncneens
6.2 Ycnoena ang onpeseneyvia, NOANEXHT MH eMHVIE 3A08BY WIH HET: . ... ..
6.3 Ofmee KomiuecTeo 2aceqHHNX W H HHX £IWHH H_NEDEKPECTHOM
II aTo OCHTCH X 0 [
6.4 PansoMyzaiig skCnepUMENTATBHEX e MVHVLL
Heorpuimwemras [ |  Orpammemmas [ |
Ecw orpanyeensas, ToO A2Th XaDAKTED OIPAHHIEHHMA: . .o vev e nenr ..
6.5 CTas ADTH MEDHIOA BA0EBA: o v v o v v e v v esvancnnnnoanossennes
7. OBIIHE PE3YJIbTATH I[TPOEKTA (6e3 crpamidvxamm wm Zenenus)
7.1 A3BAHVE CTATHCTHIECXOrO Wi} W OBk
7.2 T 50 Oro0_H ket tae s esee e

7.3 PeaympTaTa KAXAOMO MCTITAHMA W AHATIHBA: + v v v e es v o avooennenns

7.3.1 Kavecrnserrve:

Memme
Pazmam bonms1e Mesxzme rpasa no
HeT [ ] ommos [___| ocamos macce ]
JIpPYTHE KA9ECTBEHHEE PETYMBTATH: + v v v v o v vreasanuronnnooanssss

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

7.3.2  Koauvecmoernwe:

CoorHoloeHye 2aCeR/HeT 2acepas ... .. CraThCTreeckan 3HA9MMOCTE: « - o . .
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8.1
8.1.1

8.1.2
8.1.3
8.1.4
8.1.5
8.2
821
8.2.2
8.2.3
824

82.5

9.1
9:2

OBOCHOBAHHUE A OLEHKH PE3YJIETATOB
AHa mITHIECKHE CTle crasornemwe 10 KTa
XapaxTep CTPATHOMKALH{HI), ECTH HMEETC! < v v v v v evnoanrnorunsns

OGLea}f_ BHOOPKH AN1A KaXIOA CTPAaTHEHKAUMH {TMCIO eNMHML 33CeB/HET
saceak

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

PesyyeTaTh AnA xaxnof CIpaTHPHKAINH, HCTBTAHIA W TPAHOPOPMAIH:

Kageo et v v i e s i e ettt it s ee s ea e

XapPAKTED ACTEHHAAE .« v v vt v v e vr e inensecseananranannnen-
O6bemM BuBOpKH A KaxA0r0 Aenenua (Iwcio el 3aces/HeT 3acesak:

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

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

Pesymrmat 418 kaxI0ro JesieHnd, ROTARNA WK TPRRCHOpMAITI:
KATECTBEHHHE: « - et v o v e anoroenoessnsenaannnosess

KOIGIGOCTBEHHLIE: o v o e o v s csecsnnacaoeansnanasas

BO3JAEACTBUE HA APYI'HE PAMOHH ({r.e. 3a mpezenams ueneporo
pafoHa)
[TDH3HAK BOAEHCTBHA: + v v v v v v v vavasasonnnsssosoennesnanssnss




9.3

10.

.

TIPRJIOZXEHHE B, crp. 5

CraTrcrHueckan 35agmMocTs (pasmep paiosa H BEpaATROCTH):

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

------------------------------------------------------
L N I R I T LR IR
------------------------------------------------------
------------------------------------------------------

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

CCHJIKH HA OITYBJIMKOBAHHKE PE3YJIETATH {8 xoTOpHX MOXHO
BaATH GQilee AeTamHYI0 HEGOpMALELO):

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

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




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.

WMP-No.

10

11

12

13

14

15

16

17

18

WEATHER MODIFICATION PROGRAMME REPORTS

Review of Warm Cloud Medification by Bh. V. Ramana Murty
{September 1984)

Papers Presented at the Fourth WMO Scientific Conference
on Weather Modification (Honolulu, Hawaii, 12-14 August
1985

Notes for the International Cloud Modelling
Workshop/Conference (Irsee, Federal Republic of Germany,
15-19 July 1985} (QOut-of-print}

Register of National Weather Modification Projects 1983
{November 1985)

The Evaluation of Hail Suppression Experiments - Report of
Meeting of Experts {March 1286}

Information Concerning Weather Modification Directed to
Government Decision-iMakers (June 1988)

Trends in Weather Modification - 1975-1983 {L.R. Koenig,
Geneva, November 1986}

Report of the International Cloud Modelling Workshop (irsee,
Federal Republic of Germany, 15-19 July 1985}

Register of National Weather Modification Projects - 1984 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 WMO Scientific Conference on
Weather Modification and Applied Cloud Physics {Beijing,
China, 8-12 May 1989}

Regisier of National Weather Modification Projects -
1987-1988

Register of National Weather Medification Projects - 1989
{Geneva, May 1291)

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 1990}

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

Register of National Weather Modification Projects 1890

WMO/TD-No. 5

WMO/TD-No. 53

WMO/TD-No. 57

WMQ/TD-No. 78

WMO/TD-No. 97

WMO/TD-No. 123

WMO/TD-No. 138

WMO/TD-No. 182

WMO/TB-No. 208

WMO/TD-No. 268

WMO/TD-No. 269

WMO/TD-No. 330

WMO/TD-No. 417

WMGO/TD-No. 448

WMO/TD-No. 449



WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

20

21

22

23

Proceedings - WMO Workshep an Cloud Microphysics and
Applications to Global Change (Toronto, Canada,
10-14 August 1892)

Report of the Third International Cloud Modelling Workshop
(Foronto, Canada, 10-14 August 1992

Register of National Weather Maodification Projects 19891

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

Register of National Weather Modification Projects 1992

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.,

WMO/TD-No.

537

bgb

575

596

686





