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l. 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 sixteenth 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 1991.

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 ll. The
guestionnaire which was sent to all Members in September 1992 is reproduced in
Annex A to the report, in the four official languages of WMO, to ensure that the
tabular information will be readily understood by all readers. Information from these
questionnaires is given in Section IV. Section V provides 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 Section lll. The Member countries which replied that no weather
modification activities had taken place in their country during 1991 are listed in
Section VII.

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







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

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

Column 1:

Column 2:

Column 3:

Column 4:

Column b:

Column 6:

WMO Register No.

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

Objective of project, type of arganization 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. =  Operational

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 poini at approximately the centre of the area.

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

Year project commenced and continuity (6)

Date -- year project started

Every year -- indicates project has operated every year
Interrupted -- indicates project has not operated every year
No -- indicates project will not be continued

Yes -- indicates project will be continued

(?7) -- indicates project status is unknown



| Column 7: Nature of orgariization sponsoring project (7)

Indicated by abbreviations as follows:

Agr. = Agricuitural Muni. = Municipal

Def. =  Defense (P) = Private

Enr. =  Energy Rec. = Recreation

For. = Forestry Res. = Research

(G) =  Government Trans. =  Transportation

Hyd. = Hydrological Wea. Serv. = Meteorological
" Column 8: Apparatus, see&ing location (8)

Abbreviations are as follows:

Air = Airborne G/B =  Ground-Based
A/C = Aircraft Temp. =  Temperature
Column 9: Agents, dispersal rates (8)

Self-explanatory.

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

LwC

Liquid Water content Temp. =  Temperature

Obs. Observations

Column 11: Active period during réporting year (10)

Months of activity are inclusive.

Jan = January July = July

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

Column 12: Documentation (12) and (13)

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

-4 -
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v. REGISTER OF 1991 PROJECTS

- (l)
AUSTRALIA
AU-1 Res. PE 487 km? Melbourne Water 37°43°8 1988 Water One A/C with Agl 455g/hour Agl seeding May-Oct Evaluation,
Inc. target. Wintertime Cloud 146°15’E Every supply (G) acetone dry ice 54.2 instratiform 1991 report planned
Water 7100 km?* Seeding Project (120 km east of year burners and kg/hour. Total clouds: top temp. 60 days based on
Supply control. Melbourne) Yes dry ice consumption between -7 and randomized
augment- dispersal; 25.3 kg of Agl -25°C, experiment. No
ation cloud top and and 726 kg of LWC>0.1gm™. formal EIS,
in-cloud dry ice for year. Cumulus clouds; C/B-Yes
seeding. Agl top temp.
was seeded between -12° and
near -15°, dry -25°C,
ice seaded at LWC > 0.5gm™.
-7°C levels. Dry ice seeding
in orographic
clouds: top temp.
between -2° and
-7C.
AU-2 Op. PE 6000 km?® Cloud seeding Central Plateau, 1988 Enr. (G) One A/C with Agl 480g/hour. Convective, May-Oct Evaluation
Inc. target operations in Tasmania Every acetone burner. | Total orographic and 1991 report available
Tasmania year In-cloud consumption stratiform clouds: 33 days based on
Yes seeding at 31.7 kg tops colder than comparison
-10°C level -6°C, LWC > with historical
0.1gm? records. No
EIS, C/B-Yes
AU-3 Dev. PE 2050 km Snowy 36°05°S 148°25°E 1988 Agr. Enr. 16 G/B acetone | Agl 20g/hour Orographic Activity Evaluation
Snow Precipitation (Snowy Inter- G) burners clouds with top was limited based on
enhance- Enhancement Mountains) rupted temp. between randomized
ment Project Yes 0°C and -20°C. experiment and
Seeding was chemical
made at temp. analysis of
<-7C at precipitation,
generator site report ‘
available. EIS
is in
preparation,
C/B-Yes




v. REGISTER OF 1991 PROJECTS
AUSTRIA
AUS-1 Op. Hail 1800 km* Styria - Hail Test 40°50°N 15°45°E 1986 Agr. (P) 5 A/C with 17 l/hour of Agl. | Convective clouds | May-Sept Evaluation
Program (Weiz-Gleisdorf) Every acetone Total with bases colder 1991 based on
year burners and consumption 440 | than 10°C and 42 days historical
Yes pyrotechnic kg for year tops colder than records, crop
flares for -20°C. Seeding damage and
seeding in criteria: hail pad data,
cloud base subjective report planned.
decision of pilots EIS-No,
based on obs. of C/B-No
cloud tops,
regional forecasts
and radar data
AUS-2 Op. Hail 500 km* Lower Austria - 48°20°N 15°45°E 1981 Agr. (P) 2 A/C with 10 I/hour of Agl. | Convective clouds | May-Sept Evaluation
Hail Test Program Every acetone Total with bases colder 1991 based on
year burners and consumption 500 than 10°C and 20 days historical
Yes pyrotechnic | or 32 kg for tops colder than records, crop’
flares for year -20°C. Seeding damage and
seeding in criteria: hail pad data,
cloud base subjective report planned.
decision of pilots, EIS-No,
supported by C/B-No
regional weather
forecasts and
radar data
BULGARIA
BG-1 " Op. Res. 13,800 Bulgarian Hail 42°45°N 23°45°E 1969 Agr. Wea. Rockets with 500g of Pbl, per Convective clouds | May-Aug Evaluation
Hail km? Suppression Every Ser. (G) pyrotechnic rocket. Total with bases 1991 basad on
Project year flares into consumption warmer than 10°C | 34 days comparison
Yes clouds at temp. | 6970 kg for year | and tops colder : with historic
between -5° than -20°C. records and
and -10°C Seeding criteria hail pad data,
based on radar report planned.
echo top height, EIS-No,
hail cell top, C/B-No
reflectivity




. REGISTER OF 1991 PROJECTS
D O
BG-2 Res. PE 2,000 km* | B-2 42°N, 24°E 1991 Res. Wea. Rockets with 500g of Pbl, per Convective clouds | May-July Evaluation
PR Every Ser. (G) pyrotechnic rocket. Total with bases 1991 report not
year flares into consumption 26 warmer than 10°C available.
Yes clouds at temp. | kg for year and tops colder EIS-No,
between -3° than -20°C. C/B-Yes
and -10°C Seeding criteria
based on radar
" echo top height,
hail cell top
height, radar
reflectivity
CHILE
CHI-1 Op. PE - - Tarapaca Atacama 1987 Agr. (P) Acetone Agl 20g per Convective Dec-Mar Evaluation
Inc. Hail Coquimbo Maule Every Enr (G. P) burners and flare. Total clouds. Presence May-Sept based on
year For (P) pyrotechnic consumption 12 of super cooled May-Sept randomized
Yes Seeding at flares on two kg for year water, instability, Apr-Sept experiment,
: cloud base A/C. Se;ding turbulence, etc. historical
(~-3°C) at cloud tops records, report
and at and bases. planned.
cloud top Seeding in EIS-No,
(~-10to clouds at temp. ‘'C/B-Yes
-15°C) -10°C, -3°C,
-15°C
CHINA
CN-1 Op. PE 2,130 km® | Precipitation 40°40°’N 116°E 1990 Agr. In-cloud - Stratiform clouds, { May-Oct - Evaluation
(E) Water enhancement for (near Beijing) Every Reservoir seeding with more than | km 1991 report is not
supply two reservoirs in year filling (G) artillery shells deep, with bases 6 months planned,
augment- the North Yes at -5°C level. colder than 1¢° EIS-No,
ation Hail Liquid spray and top temp. C/B Yes
also used between (° and
-20°C
CN-2 Dev. PE 6000 km? - - - Agr. (G) In-cloud - - Mar-Oct Evaluation
Hail seeding with 1991 report planned,
artillery shells 7 months based on
and 1 A/C. historical
Explosive records
generators and
solid dispersal
used




v. REGISTER OF 1991 PROJECTS
Qy
CN-3 Op. PE 2,940 km® - - - Agr. (G) Seeding with Agl 44 8g/every Convective clouds | May-Sept No evaluation
Inc. Hail rockets and 1 time with bases 1991 planned
A/C. Explosive warmer than 10°C | 4 months
generators used and with top
temp. between
0°C and -20°C
CN-4 Res. Op. 29,239 Precipitation Precipitation 1974 Agr.Res Cloud base and | Agl total Convective and May-Sept Evaluation
PE (E) km?® Enhancement, and enhancement: Every G) in-cloud consumption 7 stratiform clouds 4 months based on crop
Inc. Hail Hail Suppression 38°10°- 38°10°N year seeding with | kg per year. Dry with bases colder damﬁge and
and 104°20°- Yes . A/C and ice total than 10°C and top hail pad data,
107°40°E Hail artillery shells consumption temp. within the report planned.
suppression: at the levels 1000 kg for year | range of -20°C to EIS-Yes,
35°00°-37°00°N with temp. less o°C C/B Yes
105°10°-107°00°E than 0°C
CN-5 Op. Hail 1,333 km* Operation of Hail 38°34" - -40°14°N; 1974 Agr. (G) In-cloud - Convective clouds | Apr-Oct Evaluation
Suppression 116°42° - -118°3'E | Every seeding with with radar echo 6 months report planned,
Tianjin Tianjin year rockets and = 30 db and top based on
Yes artillery shells heights = 9 km comparison
at temp. lower with historical
than 0°C records and
crop damage
data
CN-6 Op. PE 320 x 1¢F - Inter Mongolia 1960 Agr. (G) In-cloud Dry ice Stratiform clouds Apr-Sept No evaluation
Hail km? Every Drought seeding with 3 30 kg/km? with bases colder planned.
year resistance A/C and than -10°C and EIS-No,
Yes artillery shells. top-temp. within C/B-Yes
Acetone the range of
burners and -20°C to 0°C
dispersal of
dry ice at
temp. -4° to
-12°C

-10 -




iv. REGISTER OF 1991 PROJECTS

: o)

Province weather
modification

dispersal and
aircraft guns
from 1 A/C.
Dry ice
seeding at
temp. -10°C,
aircraft gun
seading at -4°C
level for
precipitation
enhancement
and at -15° to
-20°C temp.
range for hail
suppression

consumption §0

kg

aircraft guns) and
colder than 10°C
(for solid
dispersal)

CN-7 Op. PE 1,203 km® Precipitation Precipitation In-cloud Agl 0.2g/km and | Convective and Mar-Oct Evaluation
(E) Water Enhancement and enhancement: Every seeding with a 100 kg during stratiform clouds based on
Supply Hail Suppression Shandong year A/C, rockets the year. Dry ice with bases colder comparison
augment- Project in portion Province Hail Yes and artillery 0.4 kg/km and than 10°C and top with historical
ation Hail of Shandong suppression: shells. Acetone | 3590 kg during temp. within records and
Province northwest and east burners at the year range of -20°C to crop damage
of Shandong temp. -10°C °C data. EIS-No,
Province and dry ice ' C/B-Yes
dispersal at
temp. -5° to
-10°C
CN-8 Op. PE - Research of Heng County in 1989 Agr Res. In-cloud Agl total Convective and Feb-Nov Evaluation
Inc. PR artificial Guangxi Every Wea. Serv. seeding with 1 consumption 7 stratiform clouds based on
Hail precipitation in year Q) A/C and kg. Dry ice total with bases comparison
Water Guangxi Yes attillery shells. consumption 500 warmer than 10°C with historical
Supply . Acctone burner | kg and top temp. records. crop
augment- and explosive within range -20° damage and
ation generators at to 0°C. hail pad data.
temp. below EIS-Yes,
C C/B-Yes
CN-9 Op. PE 41,200 Science and Heilongjang 1985 Agr. Wea. In-cloud Agl total annual Convective and May-Sept Evaluation
(E) Hail km? modernization Province Every Ser. (G) seeding with consumption 120 stratiform with 110 days based on
developing design year dry ice and kg. Dry ice total bases warmer comparison
of Heilongjang Yes Agl using solid annual than 10°C (for with historical

records and
crop damage
data. EIS-yes,
C/B No

-11 -




V. REGISTER OF 1991 PROJECTS
CN-10 Op. PE 30,336 Regional Weather Xinjang 1978 Agr. Enr. In-cloud Agl 30 to 500¢g Convective Jan, Evaluation
(E) Water km?® Modification Every Wea. Ser. seeding with per operation orographic and Apr-Sept, based on
supply Project year (&) rockets, stratiform clouds Nov-Dec comparison
Hail Yes artillery shells with bases colder with historical
and 2 A/C than 10°C and records and
equipped with tops within temp. crop damage
acetone range of (¥ to data. EIS-No,
burners. Temp. -20°C. Seeding C/B-Yes
range -5° to criteria:
-20°C supercooled liquid
water in clouds
for precipitation
enhancement and
radar reflectivity
exceeding 40 dBz
for hail
suppression
CUBA
CuU-1 Res. PE 10.000 Cuban Weather 21°25°N 77°10°W 1982 Wea. Ser. In-cloud one Agl 19g per cell. Convective clouds | July-Aug Evaluation
Inc. km® Modification (Camaguey) Every G) aircraft seeding | Total annual with bases 14 days based on
Project year with consumption 0.4 warmer than 10°C randomized
Yes pyrotechnic kg and tops in temp. experiment.
flares at the range of (f to ElS-yes,
altiwde of 6 -20°C and top C/B-Yes
km and temp. heights between 6
-6 to -9°C and 8 km
FRANCE
FR-1 Op. Hail 7,900 km? ANELFA Fr-1 11 depts. in 1952 Agr. (P) Ground-based Agl 8g/hour per Convective clouds | 15 Apr- Estimation
target southwest, 1 dept. Every seeding with generator with base temp. 15 Oct based on crop
421,000 in central and year 591 acetone exceeding 10°C 50 days damage and
km® 1 dept in central- Yes burners and top temp. hail pad data.
control east lower than -20°C. EIS-Yes,
Seeding criteria: C/B-Yes
hail stone
diameter
exceeding 15 mm

-12 -




. REGISTER OF 1991 PROJECTS
(ORI N ey
GERMANY
GE-1 Res. Op. 2,400 km®> | Hagelabwehr Mountainous to 1975 County (G) Ground-based Agl 0.8 kg/hour. | Convective clouds | 1 May- Estimation
Hail Versuch der hilly terrain on Every and airborne Total annual | with base temp. 30 Sept based on
Landkreise northern side of year seeding with consumption > 10°C and top 11 days comparison
Rosenheim und Alps Yes acetone 21.2 kg temp. < -20°C. with historical
Miesbach burners. 2 A/C Seeding criteria: records and
were seeding at radar echo crop damage
cloud base parameters data. EIS-No,
level C/B-No
GE-2 (E) Hail 200 kn® Hail suppression Bavaria 1983 Agr. (G) 1 A/C with Agl 4l/hour. Convective clouds May-Sept No evaluation.
target 400 Miihldorf-AhGtling Every acetone burner Total annual with bases EIS-No,
km? year and consumption warmer than 10°C C/B-No
control Yes pyrotechnic 1201
flare seeding at
cloud base
GE-3 Op. Hail 2,500 km? Hail suppression 48°N 10°E 1980 Agr (G, P) 2 A/C with Agl 1.4 kg/hour. | Convective clouds | 25 Apr- Evaluation
target within Stutgart Every acetone Total annual with bases 15 Oct based on crop
7.600 km® area year burners consumption 7.0 warmer than 10°PC | 20 days damage, hail
control Yes seeding cloud kg and tops colder pad and
base than -20°C precipitation
seeding criteria: amount data.
convective EIS-Yes,
instability and C/B-Yes
radar echo
thresholds
ISRAEL
IL-1 Op. Res. 8,000 km® Israel Rainfall Northern and 1961 Govern- 60 ground Agl 600 g/hr Convective clouds | Nov 1990- Evaluation
PE Water target Enhancement central part of Yes ment generators and from A/C; with bases April 1991 based on
supply 3,000 km* | Project Israel Agriculture 4 A/C all with 10 g/hr from . <10°C. Cloud 59 days randomized
augument- | control Water acetone ground tops must be experment and
ation Commis- burners. A/C generators colder than -8°C comparisons
sion seeding at and cloud systems with historical
cloud base appropriately record
located relative to EIS-Yes,
the seeding tracks C/B-Yes
and generators.

-13 -
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REGISTER OF 1991 PROJECTS

o

JAMAICA
JAM-1 Res. (E) 11,500 Drought Jamaica 1989 (G) - - - Monthly Evaluation
Water km® Monitoring Every based on
supply year comparison
augment- Yes with historical
ation records.
EIS-No,
C/B-No
JORDAN
JOR-1 Op. PE 7,500 km* Precipitation 1986 Wea. Ser. 20 generators Agl 126g/hour Orographic Jan-Apr Evaluation
Inc. Enhancement Every G) and per generator. clouds. Cloud top 14 days based on
Project in Jordan year pyrotechnic Total temp. between comparison
except ejectable flares consumption 6.6 -10°C and -20°C with historical
1989 from 1 A/C kg cloud base temp. records.
Yes when cloud top lower than 10°C EIS-No,
temperature C/B-Yes
was between
-10°C and
-20°C
LIBYAN ARAB JAMAHIRYA
LI-1 Res. Op. 69,000 Cloud Seeding Jafara Plain, Sirt 1980 Trans. (G) Cloud top, Agl. Total Convective and Jan-Mar Evaluation
PE Inc. km® Project area and Elmarej Every base and in- consumption orographic 19 days based on
year cloud seeding 5.14 kg clouds. LWC > comparison
Yes from 3 A/C. 0.5gm? with historical
In-cloud temp. records.
in the range EIS-No,
-5°C to -20°C C/B-No

-14 -




v. REGISTER OF 1991 PROJECTS
MONGOLIA
MON-1 Op. Res. 6,000 km* | Rain Hail Central Mongolia 1990 Agr. Wea. Cloud top and Agl. Total Convective clouds | June-Aug Evaluation
PE Inc. Every Ser. (G) in-cloud consumption 4.5 with base temp. 30 days based on
Hail year (7) seeding with kg lower than 10°C comparison
pyrotzchnic and top temp. with historical
flares from 1 < -20°C records, crop
A/C and damage and
artillery shells. hail pad data.
In-cloud temp. EIS-No,
in the range C/B-Yes
-5°C to -20°C
MOROCCO
MO-1 Precip. 6.000 kn?* Programme Al- Haut Atlas 1984 Wea. Serv. Acetone Agl 20 g/h LWC > 0.5 g/m* | 1 Nov 91- Evaluation
increase for control | Ghait Central. Bassin Every burners: 7 on (solution) in the cumulus. 30 April 92 based on target
Drought Qued El Abid year ground and 375 g/h (A/C) Convective 17 days control multiple
Water Yes A/C (2) Total clouds. regression
Aug. (R) seeding at consumption. Orographic procedure
Res. cloud top and 35 kg. Agl/Nal clouds base
in-cloud solution 6 g/h < +10°C top
115 g/h (A/C) < 0°C but
2 kg/h Total > -20°C. Seeding
consumption criteria: temp. of
8.75 kg: 2 kg/h summit = -5°C;
propane LWC > 0.1 g/m?
for 10 km,
> 0.3 g/m? for
less distance

-15 -
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RUSSIAN FEDERATION
RF-1 Op. Hail 1,706 Hail suppression Krasnodar district 1967 Agr. Wea. In-cloud Agl Convective clouds | Apr-Sept Evaluation
target Every Ser. (G) seeding with with bases 51 days based on
7,706 year pyrotechnic warmer than 10°C historical
control Yes flares and and tops colder records.
explosive than -20°C. EIS-yes,
generators Seeding criteria: C/B-Yes
using rockets prob. of hail
and artillery > 0.4 and ratio
shells. Temp. of radar
in the range reflectivities at
-6°C to -10°C 3.2cmand 10 cm
' wave lengths < |
RF-2 Op. Hail 11.450 Hail suppression Northern Caucasas | 1967 Agr. Wea. In-cloud Agl Convective clouds | Apr-Sept - Evaluation
km* Every Ser. (G) seeding with with bases colder 58 days based on
year rockets with than 10° and top historical
Yes pyrotechnic temp. in the records,
flares. Temp. range of 0 to EIS-Yes,
in the range -3° -20°C. Seeding C/B-Yes
to -15°C criteria as for
RF-1
RF-3 Res. Hail 2,500 km? Comprehensive Kalardino 1983 Res. Wes. Rockets with Agl Convective clouds | May-Aug Evaluation
target Hail Experiment Balkariya Every Ser. (G) pyrotechnic with bases colder based on
3,000 km (Northern year flares seeding than 10°C and historical
control Caucasus) Yes in clouds at tops colder than records, hail
temp. in the -20°C. Seeding pad data and
range -6°C 1o criteria: as for physical effects
-10°C RF-1 of seeding.
EIS-Yes,
C/B-Yes
RF-4 Op. PE 30,000 Cloud seeding for Omsk area 1990 (7 Agr. Wea. Cloud top Agl. Total Convective and June-July Evaluation
(E) km?* precipitation ) Ser. (G) seeding with consumption 4.1 stratiform clouds 17 days based on
enhancement ’ pyrotechnic kg with bases historical
flares from warmer than 10°C records and
2 A/C and top temp. in radar data.
the range of 0°C EIS-Yes,
to -20°C C/B-Yes

-16 -
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) 2 3 @ ) ©) ) @®) ) (10) 11 (12)
RF-5 Op. PE 32,000 Cloud seeding for Novosibirsk area 1990 Agr. Wea. Cloud top Agl. Total Convective and June-July Estimation
(E) km? precipitation Inter- Ser. (G) seeding with consumption 3.8 stratoform clouds 15 days based on
enhancement rupted pyrotechnic kg with bases comparison
(€3]} flares from 2 warmer than 10°C with historical
A/C and top temp. records.
between (°C and EIS-Yes,
-20°C C/B-No
RF-6 Op. cold 84 km?* Cold fog dispersal Sheremetyevo 1989 Trans. G/B generators Liquid nitrogen Presence of super | Nov-Mar Estimation
fog at airports International A/P, Every Wea. Ser. with liquid cooled water in 5 days based on
dispersal Moscow year ()] spray seeding fog visibility
Yes fog at temp. measurements.
hetween (°C In seeded and
and -20°C un-seeded
areas. EIS-Yes.
C/B-Yes
RF-7 Op. PE 25.000 Cloud seeding for Stavropol area 1986 Agr. Wea, Cloud top Agl. Total Convective and Apr-lune, Estimation
(E) km® precipitation Every Ser. (G) seeding with consumption 8.4 stratiform clouds Sept-Oct based on
enhancement vear pyrotechnic kg with basces 27 days comparison
Yes flares from 4 warmer than 10° with historical
A/C and top temp. records and
between (°C and radar data.
-20°C EIS-Yes,
C/B-Yes
RF-8 Op. PE 30,000 Cloud seeding for Northern 1991 Agr. Wea. 2 A/C seeding Agl. Total Convective and June-July Evaluation
(E) km® precipitation Kazahstan No Ser. (G) cloud tops with consumption stratiform clouds 15 days based on
enhancement pyrotechnic 10.5 kg with bases historical
flares warmer than 10°C records and
and top temp. radar data.
between 0° and EIS-Yes,
-20°C C/B Yes

-17 -
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W @. ¥ ) ©) ©) M. ®) ) 19 ) (12)
UK-2 Op. Hail 4,015 km Hail suppression 30°N 46°E Odessa 1980 Agr. (G) As UK-1 Agl. Total As UK-1 May-Sept Evaluation can
area Every consumption 30 days be made (but
year during the year not available at
Yes 25.15 kg present) based
on comparison
with historical
records.
EIS-Yes.
C/B-No
UK-3 Res. Dev. 50 km* Precipitation 44°30°N 33°30°E 1990 Agr. Res. Cloud top and Agl. Dry ice Convective, Jan-June Evaluation-
PE Water target enhancement for Crimea Every Muni. (G) in-cloud 0.5-0.6 kg/km in orographic and 25 days Yes. EIS-Yes.
Supply 11,000 agricultural year seeding with stratiform clouds stratiform clouds B/C-Yes
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UNITED ARAB EMIRATES
UAE-1 Op. PE 83,000 UAE Rain Abu Dhabi 1982 Def. (G) In-cloud Agl 53g/hour. Convective and Nov-Apr Evaluation
Inc. PR km? Enhancement Emirates Every seeding with 2 Total orographic clouds 165 days based on
year (7) generators and consumption 725 with bases colder comparison
pyrotechnic kg SNOMAX than 10°C and with historical
flares from 135g/hour. Total cloud top temp. records and on
1 A/C consumption between O°C and comparison of
1821 kg -20°C radar
parameters of
seeded and
unseeded
clouds.
EIS-No.
C/B-Yes
UNITED STATES OF AMERICA
USs-1 Cold fog 162 knmv* FAIRCHILD AFB Fairchild AFB. - Def. (G) 23 G/B Propane, 37.8 1 - Jan-Mar. EIS-Yes
dispersed cold fog dispersal Washington propane per hour per Oct-Dee
system NOAA 90- dispensers dispenser 16 days
699 91-756
uUs-2 PE 2.916 km* Nevada Ruby Western Ruby - Res. (G) 6 G/B acetone Agl. Total - Jan-Apr, EIS-No
Mountains Project Mountains burners consumption Nov-Dee
NOAA 90-701 Watershed 10,528¢ 46 days
91-739
Us-3 PE 9.720 km¥® Nevada Carson- Walker and - Res (G) A/C with Agl. Total - Jan-Apr, EIS-No
Walker Project Carson pyrotechnic consumption Oct-Dec
NOAA 90-702. Watershed, flares and wing 15,089¢ 61 days
91-740 Nevada tip burners
3 G/B acetone
burners
Us-4 PE 5,410 km* Nevada Truckee- Truckee river - Res (G) 7 G/B acetone Agl. Total - Jan-May, EIS-No
Tahoe Project watershed, Nevada burners and | consumption Oct-Dec
NOAA 90-703 A/C with 67.519¢ 48 days
91-741 pyrotechnic
flares or
burners

-21-




V. REGISTER OF 1991 PROJECTS
(1 e} (o) @ ) ©) a C®. ©) (10) A a2
Us-5 PE 765 km? NOAA 90-704 American river - Muni. (G) 8 G/B acetone Agl 20g/hour per Jan-Dec EIS-Yes
target 91-738 watershed, burners burner. Total 16 days
3,240 km® California consumption
control 10.817g
uUs-6 Snow- 2,430 km® NOAA 90-705 Box Elder, Cache - Water 30 G/B acetone | Agl 6g/hour per Jan-Mar, EIS-No
pack larget 91-750 and Rich counties, resources burners burner. Total Dec
augment- 2,000 ko’ Utah P) consumption 17 days
ation control 18.826¢
us-7 Mountain 36,930 Central and Central and - Water 80 G/B acetone | Agl 6g/hour per Jan-Apr. EIS-No
snow-pack | km? target southern Utah southern Ulah resources burners burner. Total Nov-Dec
augment- 24,300 . cloud seeding P consumption 40 days
ation km? NOAA 90-706 73.340¢
control 91-751
Us-8 Mountain 810 kn?’ Mokelumne Central Sierra - Enr. (P) 5 G/B acetone Agl 25g/hour per Jan-May, Evaluation
snow-pack | target NOAA 90-707 Nevada burners burner. Total Nov-Dec planned based
increase. 91-746 Mountains. consumption 63 days on comparison
Water California 43.075¢ of precipitation
supply amounts in
increase target and
control areas.
EIS-No
us-9 Mountain 1,620 kn?* Lake Almanor Northern Sierra - Enr. (P) 9 G/B acetone Agl 25g/hour per Jan-May As US-8
snow-pack | target 454 NOAA 90-708 Nevada burners burner. Total Nov-Dec,
increase. km 91-747 Mountains, consumption 60 days
Water control California 74,075g
supply
increase
Us-10 Mountain 650 km? WASATCH Utah - Muni. (G) 14 G/B acetone Agl 6g/hour per Jan-Mar EIS-No
snow-pack [ target 490 FRONT burners burner. Total Nov-Dec,
augment- km? (mountains) consumption 34 days
ation control NOAA 90-709 20,238¢
91-752
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Us-11 PE 11,340 Santa Barbara Santa Barbara Muni. (G) 6 G/B Agl 9g/hour per Jan-Mar, EIS-Yes
km® NOAA 90-710 County, California ' generalors. G/B generator Dec
90-742 A/C with wing and > 80g/hour 15 days
tip generators A/C generators.
Total
consumption
19,729¢
Us-12 Snow- 583 km* Wind River Big Sandy River Hyd (G) G/B generators Agl. Total Jan-Apr, EIS-No
pack and Weather Drainage. consumption Nov
water Modification Wyoming 5.946¢ 19 days
supply Project NOAA :
increase 90-714 90-737
Us-13 Mountain 1.944 km®™ | West Uintas Northern Utah Water 13 G/B acctone | Agl 6g/hour per Jan-Mar, EIS-No
snow-pack NOAA 90-715 Resources burners burner. Total Dec
augment- 91-755 (P) consumption 19 days
ation 11.194¢
Us-14 Winter 325 knt? Central Colorado Vail and Beaver Water . 10 G/B acctone | Agl Sg/hour to Jan-Mar, EIS-Yes
snow-pack | target Program NOAA Creck arcas. Resources burners 20g/hour per Nov-Dec.
augment- 2.590 km® 90-717 91-748 Colorado (P, G) burner. Total 57 days
ation PE control ’ consumption
17.6382
US-15 Fog 3.5 km® Fog Dispersal Salt Lake City Trans. (P) G/B dry ice Dry ice. Total Jan-Feb. EIS-Yes
dispersal target NOAA 90-717A International A/P dispersal consumption Dec
16.2 km* ) 9.800 kg 17 days
control
Us-16 PE 3.564 km® | Upper San Joaquin | Upper San Joaquin Enr. (P) 19 G/B Agl 6g/hour per Jan-Sept, EIS-No
target Project NOAA River Basin. generators, G/B generator, Oct-Dec
1,040 km*® | 90-717B 91-744 California 1 A/C with and 120g/hour 80 days
control 2 acetone per A/B
burners and generator.
pyrotechnic Pyrotechnic
flares flares generated
100-200g/hour.
Total
consumption
35.577¢g
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Us-17 PE 7,210 km* | Kings River Kings River - (G) Local 10 G/B Agl 6 to 9g/hour Jan-May, EIS-Yes
California NOAA Basin, California generators, per G/B Dec
90-717C 91-756A 1 A/C with generator and 53 days
2 wing tip 120 to 180
generalors g/hour by A/C
generators. Total
consumption
21,925¢
US-18 Fog 32.5 kmv® NQAA 90-717D Medford A/P, - Trans. (P) - A/C Dry ice. Total Jan, Nov- EIS-No
dispersal 91-753 Oregon consumption Dec
6,254 kg 10 days
Us-19 Snow- 1.300 km* Ogden River Upper Ogden - Waler 5 G/B acctone Agl 6g/hour per Jan-Mar. EIS-No
pack NOAA 91-718 River and Lost Resources burners burner. Total Dec
augment- 91-754 Creek Drainages P consumption 23 days
ation 6.038¢g
Us-20 PE 11.340 NOAA 91-719 Colorado River - Muni. (G) Cloud hase Agl 180g/hour. May-Sept EIS-No
km® Basin, West Texas seeding with Total 2§ days
) pyrotechnic consumption
flares from 3.980g
1 A/C
Us-21 Winter 325 knt® Aspen, Colorado Vicinity of Aspen, - Rec. (P) 9 G/B acctone Agl 5 1o Jan-Mar, EIS-No
snow-pack | target Program NOAA Colorado burners 20g/hour. Total ’ Nov-Dec
augment- 2.590 km® 91-720 91-749 consumption 50 days
ation PE control 9.546¢
Us-22 PE 50 km* HOMESTAKE Upper Davis - P) Pyrotechnic Agl2 10 Feb-Mar EIS-No
target 650 PROJECT NOAA Creck Drainage devices from | 200¢g/min. Total 10 days
km 91-721 Basin, California A/C. Seeding consumption
control at temp. 1.640g
between O°C
and -10°C
Us-23 PE 1,620 km® | Salano County Salano-Lake - Hyd. (G) As US-2] Agl. Total Feb-Mar EIS-Yes
target NOAA 91-722 Berryessa Local consumption 13 days
1,620 km® watershed, 5,040g
target California
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Us-24 PE 1,135 km* | Calavaras River Calavaras river Hyd. (G) A/C Agl 50 to Jan-Mar, EIS-No
target Project NOAA basin, California Local 500g/hour. Total Dec
3,240 km®™ | 91-723 consumption 16 days
control 3.800g
Us-25 PE 3.900 km* Tuolumne River Tuolumne County, Hyd. (G) I A/C seeding Agl 60 to Jan-Apr, EIS-Yes
target Project NOAA California Local with 10,000g/hour. Nov-Dec
7.780 kn* | 91-724 pyrotechnic Total 21 days
control devices and consumption
liquid fuel 6.380¢g
generators. In
cloud and
cloud top
seeding
US-26 PE 1.500 km* Eastern Sierra Eastern Sierra Hyd. Enr. Cloud-top Agl 60 to Jan-July EIS-Yes
larget Program NOAA Mountains. (G) Local seeding with 6.000g/hour. 33 days
3.240 kn?® | 91-725 California pyrotechnics Total
control from | A/C consumplion
11,400g
us-27 PE 2,592 km® Monterey Project Montercy County. Hyd (G) In-cloud and Agl.60 to Jan-Apr EIS-Yes
target NOAA 91-726 California Local cloud-top 10,000g/hour. Nov-Dec
3.900 knm® seeding with Total 24 days
control pyrotechnics consumption
and airborne 6.877g
liquid fuel
generators
from | A/C
Us-28 PE 1.620 knm® Kaweah River Kaweah river Hyd. (G) In-cloud and Agl. Total Jan-Apr, EIS-Yes
target Project NOAA - basin. California Local cloud top consumption Oct-Dec
3,240 kot | 91-727 seeding with 6 9,264g 23 days
control G/B generators
and
pyrotechnics
from 1 A/C
Us-29 PE 3,800 km? Kern River Project | Kern river basin, Hyd. (G) As US-26 Agl. Total Jan-Apr, EIS-Yes
target NOAA 91-728 California Local consumption Oct-Dec
16,200 5,280g 15 days
km®
control
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Us-30 PE 1,620 km® San Luis Obispo California Hyd. (G) As US-26 but Agl. Total - Feb-Apr, EIS-Yes
target NOAA 91-729 Local 7 G/B consumption Dec
3,240 km* generators used | 5,716g
control
US-31 PE 325 kmt® Catalina Project Catalina Island, Enr. (P) A/C seeding at Agl total - Jan-Mar EIS-No
target NOAA 91-730 California -10°C level consumption 4 days
1.620 km® 1,700g. Dry ice
control total
consumption
2,061 kg
Us-32 PE 1,620 km® San Diego Project East of San Muni. (G) A/C Agl. Total - Jan-Mar, EIS-Yes
target NOAA 91-731 Diego. California Local consunption Dec
3,240 km?* 3.269g dry ice 14 days
control
US-33 PE snow- 2.270 Grand Mesa/West Woestern and Hyd. (G) 14 G/B Agl 6g/hour per - Mar-May EIS-No
pack km?2 Elks NOAA Central Colorado | LOCAL generators generator. Total 19 days
augment- target 91-732 consumption
ation 7.450 knv® 6.480¢g
control
Us-34 PE Hail 7,740 km* | North Dakota Western North (G) Local Cloud base and | Agl total Orographic and June-Aug EIS-No
Weather Dakota in-cloud consumption convecetive clouds 26 days
Modification seeding with 42.723g. Dry ice
Program District 1 acetone total
NOAA 91-733 burners and consumption
pyrotechnics 1.990 Ibs
from 2 A/C at
temp. -2°C 1o
-12.5°C
Us-35 PE Hail - North Dakota Western North (G) Local As US-34 Agl total - June-Aug EIS-No
Weather Dakota consumption 44 days
Modification 88.921¢g. Dry ice
Program total *
District II NOAA consumption
91-734 2,504 Ibs
US-36 PE 11,340 Colorado River Colorado River (G) Local Cloud-base Agl 3.3g/min. - May-Sept EIS-No
km?® Municipal Water basin, Texas seeding from 1 Total 26 days
District NOAA AlC consumption
91-735 3,980g
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Us-37 PE Hail 38,880 Western Kansas West Central and - (G) Local Cloud base Agl. Total - May-Sept -
kn? Weather Southwest Kansas seeding with consumption 66 days
Modification wing tip 78.718g dry ice
NOAA 91-736 generators
from 3/AC.
Cloud top
seeding from |
A/C
Us-38 PE 1.300 km* | San Gabricl Pacoima - (G) Local G/B seeding Agl. Total - Oct-Dec EIS-No
Mountains NOAA Drainage. Big with 10 consumption 5 days
91-743 Tujunga Drainage acetone 3.008¢
and San Gabriel burners
Drainage Basins
Us-39 Mountain 840 kn?® Lake Oroville Middle Fork - Hyd. (G) 10 g/b liquid Propane. Total - Nov-Dec EIS-Yes
snow-pack | target 3.2 Runoff Feather River Local propane consumption 4 days
augment- km* Enhancement dispensers 33571
ation control Program NOAA
water 91-756B
supply
increase
ZIMBABWE
ZM-1 Op. PE - National Cloud Harare. Chirendzi 1968 Wea. Ser. 3 A/C seeding Agl. Total Convective clouds | Nov 1991- Evaluation
Inc. Seeding and Bulawayo Every (G) cloud tops at consumption with top temp. Apr 1992 report planned.
Organization year temp. between 1976 cartridges between 0°C and 85 days C/B-Yes
(NACSO) Yes -10°C and -20°C and top
-15°C in the heights between
region of 5.8 kmand 6.7
maximum km
updraughts
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INFORMATION ON COMPLETED PROJECTS

LOCATION AND TERRAIN

PURPOSE AN

|i AGENT AND ALTITUDE.OF
“ SEEDING '

OR INFORMATION

AUSTRALIA

Operational cloud seeding project over

the hydro-electric storages of
Tasmania, mountainous terrain.
Target area 6,000 km?®

Rainfall augmentation
orographic, convective,
stratiform and frontal clouds
3 years

May-Oct

Airborne seeding with Agl at altitudes of
3.0-3.5 km. Seeding rate 0.48 kg/hour

Operational cloud seeding only. No
assessment of results

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

HOBART, Tasmania

7001 Australia

CHILE

Programa de Estimulacion de las
Precipitaciones mediante la siembra

acrea de nubes con AGIL. Regions 1.
11, 1V and VII, a portion of Region V

mountainous terrain

Rainfall and snowfall
augmentation, hail suppression.
Convective, stratiform and
frontal clouds

5 years |

May-Sept

in Regions III, IV and V
Jan-Mar

in Region |

Airborne seeding with Agl

CEPRISER

Centro Privado de Servicios
Acreos

Casilla 126

Correo Los Cerrillos - Cerrillos

SANTIGO

Chile

South America

CHINA

Klamayi Orographic Cloud Seeding
Project, Baiyang River basin in

Xinjiang, mountainous terrain. Target

arca: 2,116 km®. Control area:
252 knv¥

Snowfall augmentation
5 years
Oct-Jan

Seeding of orographic clouds with Agl
using aircrafl and ground generators at
altitudes 2.5-4.0 km. Seeding rate: 0.125
kg/hour

Gaoziyi, Liu Guangzhoug, Jiang Yi. 1989,
The orographic cloud seeding over the
Baiyang River basin in Klamaji, Xinjiang,
China. Preprints 5th WMO Scientific
Conference on Weather Modification and
Appl. Cloud Physics, Beijing, China, pp.
539-542

Xinjiang Weather Modification
Office and Xinjiang
Petroleum Administration

XINJIANG

China

CUBA

Proyecto Cubano de Modificasion

Artificial del Tiempo, Camaguey, flat

terrain. Target area: 20,000 km?

Rainfall augmentation
10 years

Convective clouds
July-Sept

Airborne seeding with Agl at altitudes of
6 km

M. Valdes et. al. Aumento artificial de les
precipitaciones en nubes convectivas
tropicales. Submitted to publication in "La
Meteorologia en ¢l Mundo Iberoamericano,
Spain

Instituto de Meteorologia
HABANA
Cuba
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FRANCE

Southwest part of France, flat and

hilly terrain. Target area: 79,000 km?.

Control area: 421,000 km®

Hail suppression. Convective
and frontal clouds

40 years

Apr-Oct

Agl. 591 ground-based generators

Dessens, T. 1986, "Hail in Southwestern
France. II: Results of a 30-year Hail
Prevention Project with Silver Iodide
Seeding from the Ground."” "Journal of
Climate and Appl. Meteorology"”, vol. 25,
48-58. Dessens, T. 1992, "Hailstone Size
Distributions in Southwestern France” - 11th
International Conference on Clouds and
Precipitation - Montreal, August 1992, 662-
665

ANELFA

52, rue Alfred
Duméril

31400 TOULOUSE
France

GERMANY

Hail suppression within Stuttgart area,
hilly terrain. Target area: 2500 km®.
Control area 7600 km*

Hail suppression. Convective
clouds

10 years

Apr-Oct

Agl. Airborne seeding at 1.5-2.0 km
Jevels (cloud bases). Seeding rate: 1.4-5
kg/h

Stuttgarter Hagelprojekt 1980-89-
Schlussbericht, Feb. 1990, Univ. Hoheheim,
Inst. 320, D7000 Stutigart 70, 99p

University Hohenheim
Institute 320

FG Ecoclimatology
D-7000 STUTTGART 70
Germany

ISRAEL

Northern and central Israel

Two randomized experiments
1960-67 and 1969-75. Since
1975 operational seeding in
northern Israel, experimental
seeding in central Isracl. Seeded
clouds cumulo-form. Operational
period Nov through Apr. Basic
design: target only; target -
control; and cross-over targets
and control are fixed. Target
area 8,000 km?; control area
3,000 km?, 300 rain gauges in
target areas, 60 of which are

60 ground base Agl generators plus Agl

seeding from aircraft at altitude of cloud

bases along 50 km tracks (7) seeding rate
0.6 kg/h .

1. "Assessment of Runoff Enhancement by
Randomized Cloud Seeding in case of a
Carry-over Flow 1993", Arie Ben Zvi
and Margarita Lougerman, Journal of
Hydrology . 142 (1993) 391-408

2. Gabriel K.R. and Rosenfeld, 1989 "The
Second Israeli Rainfall Stimulation
Experiment Analysis of Precipitation on
Both Targets”, Tech. Rept. 89, Dept.
of Statistics, University of Rochester,
NY

EMS Rain Stimulation Branch
P.O. Box 20

BEN GURION

70100 Israel
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LOCATION AND TERRAIN.

DURATION

| AGENT AND A
“SEEDING -

‘TO PUBLISHED RESULTS;

Northern and central Israel
(continued)

recording gauges. 150 in control
areas, 20 of which are recording
gauges. The experimental unit
24 hours a day cloud top
temperature, location of cloud
bands and wind direction
determine seeding decisions.
Seeding period 24 hours if
conditions met. 50%-50%
restricted randomization of
experimental units. Terrain is
hilly and mountainous. Radar
and airborne measurements.

59 secded units, 121 not seeded
units. Double ratio, ¢cross over,
control-target test. Results
+10-20% precipitation at

95 % statistical significance.
Basis for assessment of results.
Specified before project began:
sub-areas within target, cloud
top temperatures (4 categories)
rain amount in control area

(3 categories). Sample size for
each stratification: seed/no-seed
units 425/425. Tests double
radir statistics on permutation
tests. No transformation used
(experiment not complaed)‘
Presence or lact of dust

(2 categories), Seeding duration
per rain amount in control area
(3 categores), Latitudinal bands
2 categories)

en

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

Rosenfeld D. 1989 "The Divergent
Effects of Cloud Seeding under
Different Physical Conditions in
Israeli-1 and Isracli-2 Experiments”
Tech. Rep, Hebrew University
Jerusalem, 42 pp.

Rosenfeld D. and H. Farbstein (1992),
"Possible Influence of Desert Dust on
Seedability of Clouds in Israel”, J.
Appl. Meteor.. 31 pp. 722-731

Ben-Zvi A., "Springflow Enhancement
in Northern Israel due to Cloud
Seeding”, Isr. J. Earth Sci. 39 pp,
1992, 103-117

Gagin A., "Precipitation Enhancement -
A Scientific Challenge”, Meteorological
Monographs No. 43, American
Meteorological Society. 1986,

Chapter 7, pp. 63-76

JORDAN

Precipitation enhancement project in
Jordan, mountainous terrain. Target
area: 7,500 km?

Rainfall enhancement

6 years

with interruption during 1989/90
Nov-Apr

Agl, (NH,),CO, 20 ground-based
generators and aircraft at altitudes = 2.5
km. Seeding rate: 0.126 kg/hour per
generator

Jordan Meteorological
Department

Amman Civil Airport

Marka, AMMAN

Jordan
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MONGOLIA

Central Mongolia, mountainous
terrain. Target area: 6,000 km*

Rainfall enhancement. Hail
suppression

2 years

June-Sept

Agl. Airborne seeding at altitudes 5-8
km. Convective and stratiform clouds

Centre for Weather
Modification

Ministry of Environment

ULAANBAATOR

Mongolia

MOROCCO

Programme Al-Ghait Haut-Atlas
Central

Rain and snow augmentation
from orog{-aphic, cumulus and
stratiform clouds. 10 vears
Nov-Apr

7 Agl ground based generators, broadcast
seeding from A/C track 60 km long,
0.375 kg/h Agl seeding rate. Fixed
target/control design. -

Report WMO/TD No. 269, Papers
Submitted 1o the Fifth WMO Scientific
Conference on Weather Modification,
Beijing, China 1989

Direction de la Météorologie
National

Centre National du Climat et de
Recherches Météorologiques
(CNRM)

Aéroport CASA-ANFA

CASABLANCA-02

Morocco

SYRIAN ARAB REPUBLIC

Mountainous, hilly and {lat terrain.
Target area: 175,000 km*

Rainfall enhancement

4 months

Orographic, convective,
stratiform and frontal clouds

Agl. Airborne seeding at altiludes of 6-8
km

There is a report assessing the results of the
experiments of the rain enhancement project
which took place during 1990-1992

Mr. Alli Abbas

Rain Enhancement Project

Ministry of Agriculture and
Performance

DAMASCUS

Syrian Arab Republic

TURKEY

Instanbul Rain Enhancement Project,

hilly terrain. Target area: 2100 km?

Rainfall enhancement

8 months

Conveclive, stratiform and
frontal clouds

Agl. Airborne seeding with the rate of
0.24 kg/hour

Journal of Water, N5, 1991, ISKI, Istanbul,
pp. 36-42

Istanbul Teknik Universitest
Ucak ve uzay

Bilimlery Fakultest

Maslak 80626

ISTANBUL

Turkey
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UKRAINE

Precipitation enhancement for water
accumulation in reservoirs of the
mountainous Cremea. Target area:
50 km?

Precipitation and snow-pack
enhancement

7 months

Dec-June

Airborne seeding with Agl and dry ice at
3-6 km. Seeding rates: Agl 1 kg/hour.
Dry ice 240 kg/hour. Orographic,
convective and frontal clouds

Proceedings of the All-Union conference on
artificial modification of
hydrometeorological processes. Nalchi, 1991

Ukrainean Hydrometeorological
Research Institute

Department of Cloud Physics
and Weather Modification

37 Prospekt Nauki

KIEV 252650

Ukraine

UNITED ARAB EMIRATES

Rain enhancement. flat and
mountainous terrain

Increase in irrigation sources
5.5 months
Nov-Apr

Orographic and convective clouds.
Airborne sceding with Agi and
SNOMAX above 0°C level (about
4.5 km)

UAE Armed Forces

HQ Air Force and Air Defense
P.0O. Box 906 (A-3)

ABU DHABI

United Arab Emirates
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VI ADDRESSES OF REPORTING AGENCIES

AUSTRALIA

AUSTRIA

BULGARIA

CHILE

CHINA

CUBA

FRANCE

GERMANY

ISRAEL

JAMAICA

JORDAN

Bureau of Meteorology
GPO Box 1289K
MELBOURNE, Victoria
3001 Australia

Central Institute for Meteorology
and Geodynamics

Posttach 342

Hohe Warte 38

A-1191 WIEN

Austria

National Institute of Meteorology
and Hydrology

66, blvd. Tsarigradsko chaussee

1184 SOFIA

Bulgaria

Direccion General de Auronautica
Civil

Direccion Meteorologica de Chile

Casilla 717

SANTIAGO

Chile

State Meteorological Administration

" 46 Baishigiaolu

100081 BEUJING
China

Institute de Meteorologia
Apartado Postal 17032
CP 11700

HABANA 17

Cuba

ANELFA

52, rue Alfred Duméril
31400 TOULOUSE
France

Deutscher Wetterdienst

135 Frankfurterstr.

6050 OFFENBACH AM MAIN
Germany

Ems Rain Stimulation Branch
P.O. Box 20

Ben Gurion Airport

70100 Israel

Meteorological Service
Norman Manley International Airport
Jamaica

Meteorological Department
Marka/P.O. Box 341011
AMMAN

Jordan

- 35 -



LIBYAN ARAB JAMAHIRIYA

MONGOLIA

MOROCCO

RUSSIAN FEDERATION

SPAIN

SYRIAN ARAB REPUBLIC

THAILAND

TURKEY

UKRAINE

Libyan Cloud Seeding Project
P.B. 14616

TRIPOLI

Libyan Arab Jamahiriya

State Committee for Environment
Control

Khudaldaany gudamj 5

ULAANBATOR 11

Mongolia

Direction de la Météorologie Nationale

Centre National de Climat et de Recherche
Météorologique

Aéroport Casa-Anfa

CASABLANCA

Morocco

Committee for Hydrometeorology
and Environment Monitoring
of Russian Federation
12 Novovagankovskay str.
123376 MOSCOW
Russian Federation

Centro Meteorologico Territorial de Extrenadura
Jose Rebello Lopez Z1

06071 BADAJOZ

Spain

Servico Interprovincial Antigranizo
c/o Milicie No. 4-10

26003 LOGRONO (La Rioja)
Spain

Ministry of Defence
Meteorological Department
Joul Jammal str. |
P.O. Box 4211
DAMASCUS

Syrian Arab Republic

Meteorological Department
4353 Sukumvit Road
10260 BANGKOK
Thailand

Istanbul Teknik Universitest
UCAK VE UZAY BILIMLERT
FAKULTEST

MASLAK

80626 ISTANBUL

Turkey

Ukrainian Hydrometeorological
Research Institute

37, Prospekt Nauki

252650 KIEV

Ukraine
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UNITED ARAB EMIRATES

UNITED STATES OF AMERICA

ZIMBABWE

UAE Ministry of Communications

Directorate General of Civil
Aviation

P.O. Box 900

ABU DHABI

United Arab Emirates

NOAA
National Weather Service
SILVER SPRINGS, MD 20910

-USA

Department of Meteorological
Services

P.O. Box 150, Belvedere

HARARE

Zimbabwe

-37 -






Vil. MEMBER COUNTRIES REPORTING VO WEATHER MODIFICATION PROJECTS IN 1991

Algeria : ‘ Trinidad and Tobago
Angola Tunisia
Argentina United Kingdom
Barbados Uruguay
Belarus Vanuata
Bolivia Zambia
Botswana

Cameroon

Canada

Colombia

Congo

Costa Rica

Cyprus

Czech Republic

Denmark

Dominican Republic

Ecuador

Egypt

Ethiopia

Fiji

Finland

Greece

Honduras

Hong Kong

Hungary

India

Islamic Republic of Iran

Kenya

Republic of Korea

Kuwait

Latvia

Lithuania

Madagascar

Malawi

Myanmar

Netherlands

Sultanate of Oman

Pakistan

Romania

Rwanda

Saudi Arabia

Seychelles

Sierra Leone

Singapore

Slovakia

Sudan

Switzerland

Sweden

Togo
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QUESTIONNAIRE CIRCULATED TO OBTAIN
INFORMATION FROM MEMBER COUNTRIES






WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX A
FORM (1 JANUARY 1991)

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

QUESTIONNAIRE
TO GATHER DATA FOR THE 1991
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES

mm OF wm ® 908 0900080808080 00 00080 ERSEN0NEESS0sIPEESSANsESe e LI Y

(POOLE 5229)

No weather modification activities in 1991 /_ /

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

TYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:

(a) Precipitation enhancement .....ccceceevececccccncs ceseans
Activity is response to emergency (e.g.. droughts) ......
Activity is for routine water supply augmentation .......
Goal is to extend wet period .......cccevcoesncnne cacans .o
Goal is to increase precipitation during wet period .....

(b) Precipitation redistribution .......00000-. tecssecans voss

(c) Hail SUPPreSSiON ...ccoecsecssvassosssscoscsoscscsonccans

(d) Fog dispersal ....cceeeeoecsvecscscssocassssesccscoscssssns

(e) Other (please SpeCify): ...cciceececncncnccasnnssaacncsns

( Research ...... /_7 )
THIS IS PRIMARILY A : Development ... /_/ ; ACTIVITY
: Operational ... 1::7 ;

PROJECT AREA

(a) Approximate size of the project target area (m?): ......

{b) Approximate size of the control area (if used) GUam?): ...
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15. REPORTING AGENCY:
(a) Name of reporting agency: ...ceesesesccssccocnsss cesesessoanes
(b) Official title of responsible office: ...... cetecaressesnnsensa
(c) Postal address: ...csiresscanse ceesencen teeenoeccssassasaenaves
(Signature) g (Date)

, Please complete and return this questionnaire as soon as possible, and
in any case not later than 31 October 1992

The Secretary-General

World 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 activities which should be included in the Register

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

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

For example :

{a) The use of fires or heat sources to influence convective
circulation or to evaporate foq:

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

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

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

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

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

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

Weather modification activities which need not be included in the Register

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

Note: One completed copy of this 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 .

ITEM 1

ITEM 2

ITEM 3 -

ITEM 4

ITEM 5 -

ITEM 6

ITEM 7 -

ITEM 8 -

(POOLE 5229)

ki

Mark (X) in the box that corresponds to purpose of activity. By
project is meant a related series of weather modification
activities having a common objective and conducted at a
particular location.

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

- Research - investigating scientific questions;

- Development - field work to optimize procedures;

- Operational - field work intended directly for economic
benefits.. '

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

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

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

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

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

(c) 1Indicate whether the project is expected to continue by
marking (X) in the appropriate box.

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

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

example, December 1990, January-Februarv 1991,




ITEM 9

ITEM 10

ITEM 11

ITEM 12

ITEM 13

ITEM 14

ITEM 15

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

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

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

{b) Indicate the way the seeding material is prepared for

- dispersal (e.g., by burning an acetone solution of silver
iodide complex). Solid dispersal refers to the release of
pellets (e.g., dry ice), powder (e.g., NaCl), etc.:

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

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

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

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

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

This question relates to the evaluation of the effectiveness of
the project. More information on the means used to judge the
merit of the project are welcomed and can be described under
Item 14 or on a separate page.

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

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

.for further information should be directed.

This item is to permit the reporting person to include any
information not covered by items 1 through 13 but which he feels
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 WMO.
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{(de recherche .....-. /_-:7
{ —
IL S'AGIT PRINCIPALEMENT D'UNE ACTIVITE (de développement .. 7/
( ———
(d'exploitation .... 7/

ZONE COUVERTE PAR LE PROJET

.a)

b)

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

Superf:.c:.e appronmatxve de la zone témoin

(le cas echeant) (m) ' .l..'...IC'..........."I.......

TIMHIOUWDEW@DUPM: ......l........'.........l‘

.o..nno.o.-o--o-o-.-o-o..onoulo-on

.lQ.C."I....I.'Ill.l..l.l.'..'l'.l..

REPERAGE DE LA ZONE DANC LAQUELLE LE PROJET EST EXECUTE : .ccocococcres

nnctooclc-o-..-ou-.ouo-olo-noalcoocoocooloocnntol.

ceessonssacrenscsess e s

HISTORIQUE DU PROJET

.a)

b)

c)

Annde durant laquelle le projet a €té entrepris : ....cecoeccccce .

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

oui /7 Non /_/  Indéterminé 17

=

Est-il prévu de poursuivre le projet au cours de 1'année
prochaine ?

oui /7 Non /_/  Indéterminé 17



7.
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CARACTERE DE ’L_'ORGANISHE QUI PATRONNE LE PROJET (veuillez cocher la
case appropriee)

Agriculture

Enerqgie

Sylviculture

Hydrologie

Fondation de recherche

Transports

Service météorologique

Divers (veuillez préciser)

ACTIVITES RELATIVES AU PROJET EN 1991

a) Quels sont les mois de l'annde considérée pendant lesquels ont eu
lieu des opérations d'ensemencement ou d'autres activites de

modification artif;cielle du temps ?

® 9 060 2000060000000 E P00 0CD P S0P S EO0E0SESL0OPLBGGANSNITINOOSOSOESEISDT

0 0000620900080 0 0 CC00E100000000s8 00 P0"P 8000003060606 08 00066080080 00CSFGCETCEOTRSDS

(Note : Si la période considéree porte sur deux ans, comme ce

pourrait &tre le cas pour un projet s'étendant sur les mois de
décembre et de janvier, veuillez indiquer les années faisant
l'objet du rapport; exemples possibles : décembre 1990,

janvier-février 1991, ou janvier-février 1991, décembre 19971,

b) Nombre de jours de l'annde durant lesquels ont eu lieu ces
activites ?

S S0 ® B OB S 4B 080 066 EECO0EEO0SO0 LTRSS SOOI R0ENLCIOLEESCENNISOITGO00080
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9. DESCRIPTION DES APPAREILS UTILISES POUR LA MODIFICATION DU TEMPS. DES
AGENTS DE MODIFICATION ET DE LEUR VITESSE DE DISPERSION DES METHODES

EMPLOYEES, EIC. (voir les instructions)
a) Systeme de dispersion de la substance d'ensemencement :

Nombre de génerateurs !/

l\
\I

Au sol

Aéronef Nombre d'appareils /7

~

Projectiles d'artillerie l_/

~

Fuseées

Divers (veuillez preciser) ..... et eeeeeeectetatatateseatacsesatasenas

b) Type de geénérateur :
Y Fusée pyrotechnique /7

1

Bruleur a acétone

Explosif / Vaporisation de liquide /7

Dispersion de solide /7 DiVerS cvievevecsscansssanes ceean

.

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

Au sol ] /7 A la base du nuage /7

Y

Au sommet du nuage / Dans le nuage /_/

Si la dispersion est effectuee dans le nuage, a quelle
température ou en fonction de quel autre critére ?

SUBSTANCE VITESSE DE CONSOMMATION CONSOMMATION TOTALE
D' ENSEMENCEMENT (indiquer les unités) DURANT L'ANNEE (kg)

D D R e . S et e A et Sy <P =g St S~ S -l e e e A Sl S L et e e - R Sl S ettt St

MI s es0es 0L ssEsERIOSEOEREORETINTS sesersessns s °

prZ ©e e e s e a0 0aaer s s PR OESCETYS LR R B R A B A S A N A A I IR Y B BN

Neige carbonique cecacscevsscncscetosesnss

“acl @ 8 P O S ¢ 8 9 A S S S 00 20 E B e s e e e ® 0% @00 46800 09008 a s 0S8 ot s
Propane. = ...... evseseasessossosses essesessescarasascssas ceoe

es s eesce00ess s a0 e 0 e 2 p 880 0000008808000
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. 10. CARACTERISTIQUES DES NUAGES ENSEMENCES :

a) Convectifs /__7 Orographiques /_/ Couche 17
(cumulus) " (stratiforme)

b) En regle générale, les températures a la base des nuages (°C)
sont @

~

supérieures a +10°C /_ 7 inférieures & +10°C 7

c) En regle genérale, les températures au sommet des nuages sont :

supérieures a 0°C L./
inférieures a 0°C mais supérieures a -20°C 17
inférieures a -20°C 17

d) Criteéres de sélection des jours d'ensemencement ou des nuages
ensemencés : :

® 0 0.0 2 80P OB 0S¢0 CE 000 S 0L00008 00080090000 etEs _ ss0RsIEBESERCE
© 8 0 8 00 00 00 A OEL AL SO0 E PSS IELENGEON S0 S SCSN SN E080A000LEEeON SO LI

(11, DISPOSITIONS PRISES EN VUE D'UNE EVALUATION

a) Aucune : 17
b) Expérience aléatoire : 17
c) Comparaison avec des relevés anciens /7
d) Dégats gux récoltes /_/ Coussins i gréle / /
e) Divers : .....cicicrienceccncnns I tesecccecccnns .

f) Existe-t-il ou est-il préwvu
d'elaborer un document sur .
l'évaluation de l'activité ? OQui /_ / Non /_/

g) Le cas échéant, est-il
possible de le mettre a 1la - L
disposition de 1'OMM ? Oui [/ _/ Non /_/

12. DIVERS

a) Une étude concernant les
effets de ce projet sur

l'environnement a-t-elle eté L
preparée ? Cui /_/ Non /_/
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b) Les coﬁgs et les avantages
escompteés (ou réels) ont-ils _ —_—
ete analyses ? oui /1 _/ Non /_/

13. ORGANISME RESPONSABLE DU PROJET :
2) Nom du responsable tECANIQUE I v.uvueeesnecsornocsoncnsoseoseneonse
b) orgmisme: @ % 65 08 ¢ B 8 800U L0 S DSOS R e E PSP eSO NS L00CDPE LSNP EE NSNS EES

C) Adr&ssa: .llll‘!II‘Il.l."....llll..'ll....b...ll.lllIQIQD.I.‘.OCC

L A A R A B A I N R R A A I I A I AR B R A S AT B AR BB A BN I 2R 2R 2 BB B B I O B N

@ 08 $ 363 P S 00 LE0D S BE0 0L 0 00 PSP ENEIOCRELIIINEOGNSOOC PO

14, RE2MARQUES FACULTATIVES :

LA AL AL A B AR A B B B R IR B I S I R I B R I I I A A A R A O BRI S U R B S A A BN B B B I I O B A B I )

® 950080600000 000 00000050080 LCENELPET SIS EGESIEEORN0PINNNNLERNGBISeset st ase

15, ORGANISME QUI FOURNIT LES RENSEIGNEMENTS
a) Nom de 1'OrganisSmMe 2 .e.veeveseosecssoscsssosscensesssessassassasans
b) Titre officiel du bureau responsable ! .......ccovitreernvernnnnnns

C) Adresse: ® 0 6886 85 00 E 00T EL B PG NS PN SO0 E0G0ES0IECEss0LGED0LCEELON

LI IR A B I A BN R S A A I R A A R R e L R N NN N RS NN

L R N A R A I IR IR A R R N I B A B B IR B A BB S I B R A B O I B B )

® 08 0000808860000 00080 adesnte ® 8 08 2P 000 PRS0 PIRNGEOISEITEDBESEEESETBO

(Signature) (Date)

Veuillez remplir ce questionnaire et le renvoyer dés que possible, et

dans tous les cas avant le 31 octobre 1992, a 1'adresse suivante :

Monsieur le Secretaire geénéral
Organisation météorologique mondiale
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVE 2

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

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

L'ensemencement ou la dispersion dans les nuages ou dans le brouillard
de toute substance visant 3 modifier la distribution de la dimension des
gouttes, a produire des cristaux de glace ou a coaguler les gouttelettes, a
modifier 1'evolution de la gréle ou de la foudre ou a influencer d'une maniere
ou d'une autre le cycle naturel de 1l'évolution des nuages ou leur
environnement.

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

Par exemple :

a) L'utilisation de feux ou de sources de chaleur pour influencer 1la
circulation convective ou pour evaporer le brouillard.

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

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

d) La liberation -dans 1'atmosphere de particules radioactives ou
électrigquement chargées ou bien d'ions. '

e) L'application a 1'atmosphére d'ondes de choc, de sources d'énergie
acoustique ou d'autres sources explosives ou acoustiques.

£) L'utilisation du souffle des aéronefs et des 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
electromagnétique.



‘\‘“‘*""’”‘V"“*"‘*"*‘f‘***"**‘f\*‘*4‘4~*‘*4\4\f~—4‘*—\f\~g—~»4&*gﬁ4‘4MV;‘_h**\4\#?_ﬁ\4\ﬁ;ﬁw\4\‘*‘4_ﬁgﬁ
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Activités de modification artificielle du temps qu'il n'est pas nécessaire

d'inclure dans 1'inventaire

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

cultures que le gel risque d'endommager.

Note : Il convient de fournir un exemplaire dument rempli de de forn’iulai::e
pour chaque activite de modification artificielle du temps (dénommee

ci-apres le proijet)
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EXPLICATIONS COMPLEMENTAIRES
CONCERNANT LE QUESTIONNAIRE A REMPLIR POUR
L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1 - Marquer d'une croix (x) la case qui correspond 3 l'objectif de
l'activiteé. Par projet on entend une suite d'activités de
modification du temps ayant un objectif commun et se déroulant
a un endroit donné.

QUESTION 2 - Marquer d'une croix (x) la case correspondant au but de
l'activiteé :

<] recherche - portant sur des questions
scientifiques:

o developpement — activités pratiques deployées a des
finsg d' opt1mzsatzon des procedures;

o exploitation - activites prathues directement axées

sur des avantages économiques.

La zone cible est la zone dans laquelle on cherche a obtenir
une reactxon. La  ou les zones témoins sont choisies de
maniere a ne pas étre touchédes par la substance
d'ensemencement et utilisées pour évaluer les résultats
obtenus dans la zone cible.

QUESTION 3

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

QUESTION 4

Repérer l'emplacement ou est exécuté le projet de modification
du temps en indiguant les coordonnées geographiques et le nom
de la region.

QUESTION S

a) Indiquer l'année au cours de laquelle ont été déployées
les premiéres activiteés du projet:

QUESTION 6

b) Indiquer si les activités ont subl des xnterruptxons ou
si elles ont eu lieu chaque année depuis le début du

projet:;

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

QUESTION 7 - 1Indiquer les principales activités de l'organisme qui fxnance
le projet en marquant une croix (x) dans la case appropriée
(marquer plusieurs croix, le cas écheant).
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QUESTIN 8§ -
QUESTION 9 -
QUESTION 10 -

Indiquer les mois de l'année pendant lesquels les activites
ont été "déployeées sur le terrain dans le cadre du projet et le
nombre de jours d'activité. Tout autre renseignement sur le
champ d'application de 1'activite serait utile. Dans certains
cas, le projet peut s'étendre sur deux ans. Il est
souhaitable que seule la partie du projet executée pendant
1l'annee considéeree fiqure dans l'inventaire pour 1l'annee en
question. Si cela n'était pas possible. veuillez preciser les
annees pendant lesquelles les activites ont ete deployees (par
exemple, décembre .1990, janvier-fevrier 1991 ).

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

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

aeroporté, etc.

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

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

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

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

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

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

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

ensemences des autres ?



QUESTION 11 -

QUESTION 12

QUESTION 13

QUESTION 14

QUESTION 15 -

ANNEXE A, p. 11

Cette question se rapporte a 1l'évaluation de l'efficacite du
projet.- Il sera fait grand cas de tous les renseignements
pertant sur les moyens utilisés pour juger les avantages et
les inconvenients du projet qui pourraient &tre donneés en
liaison avec la question 14 ou sur une feuille distincte.

Cette question se rapporte a toute analyse effectuée pour
pravoxr et/ou mesurer l'ensemble des mod;f:.cat:.ons subieg par
l'environnement du fait de cette activité, ainsi que toute
analyse distincte concernant les avantages economigues
escomptés ou obtenus.

Veuillez indiquer le nom et 1l'adresse de l'organisn}e 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 qu:. ne sont
pas couverts par les questxons 1 a 13 comprise et qu' elle juge
significatifs ou mtetessants. notamment les teferences a des
publications sur les resultats de 1l'operation ou de
l'expérience de modification artificielle du temps. Tout
renseignement qui ne figqure pas dans les dquestions qui
precedent, plans dgfinitifs concermant un nouveau projet,
renseignement recherche, etc. peut etre exposé en liaison
avec la question 14,

Veuillez indiguer le nom et l'adresse de 1°' orgam.sme qui
fournit ces renseignements a 1'OMM.
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R/CLA/4, ANEXQO A
" FORMULARIO (1 DE ENERO DE 1991)

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

CUESTIONARIO
PARA RECOPILAR DATOS DESTINADOS AL INVENTARIO DE 1991 DE PROYECTOS
NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

SENALAR EN LA CASILLA CORRESPONDIENTE

MIEMBRO DE LA OMM ........c00evunens sececisucsretscrensecennnss ceseesscacesaane

(3997)

El Miembro no ha llevado a cabo actividades de modificacién en / /
1991

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

TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACION ARTI-
FICIAL DEL TIEMPQ:
a) Intensificacidn de la precipitacidn .....cieceevercecrcans A

Esta actividad es la respuesta a una situacidn de urgen-
cia (por ejemplo sequias) ..... Cereeeeneeen Ceeererneeas cee 1/

Esta actividad tiene por objeto lograr un aumento del
abastecimiento normal de agua ...ccieeeccccncnsscccacnonan /[ 7/

Se trata de prolongar el periodo himedo ...ceceecrcecaoaan [/

Se trata de aumentar la precipitacidn durante el periodo
humedo ............. Cereenoens Ceeeens Cereenns Y A

b) Redistribucidn de la precipitacion .......ciceciecinieaeees /L [/

c) Supresion del granizo ......... ceeronae B S 4
d) Dispersidn de la niebla .......... S A
e) Otros (especifiquense): ....... Ceeeeceees cetracsonns ceeeas

de investigacion .... /7
SE TRATA PRINCIPALMENTE

DE UNA ACTIVIDAD de desarrollo ....... /

—~ o e o~ e

operativa ........... /7
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3. ZONA QUE CUBRE EL PROYECTO . . : .

a) Superficie aproximada de la zona del blanco (km®): .......... caee

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

0
4 NOMBRE Y/0 REFERENCIA DEL PROYECTO: ..venceecraceonronaannnncns cscsecne
5. SITUACION DE LA ZONA EN LA QUE SE EJECUTA EL PROYECTO:
6. HISTORIAL DEL PROYECTO
a) Ano del comienzo del ProyectO: .cceeeeeececceeesccncacnccesooasess

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

si /_/ No [/ / No se sabe /_/

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

si /_/ No / _/ No se sabe /_-/

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

— ——s ——— — o ——— — -

ACTIVIDAD DE LA ORGANIZACION

Agricultura

Energia

Silvicultura

Hidrologia

Fundacidn de investigacidén

Transporte _

Servicio Meteoroldgico

Otras actividades (especifiquense)

(3997) : .
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ACTIVIDADES RELATIVAS AL PROYECTO EN 1986

a)

b)

iCuidles son los meses del ano durante los cuales se han realizado
operationes de siembra u otras actividades de modificacion artifi-
cial del tiempo?

(Nota: Si el periodo abarca mis de dos anos, como podria ocurrir
si un proyecto se realiza durante los meses de diciembre y enero,
sirvase indicar los afios de que trata el informe; ejemplos posi-
bles: diciembre de 1990 , enero-febrero de 1991 o enero-febrero de
1991 diciembre de 1991 ).

Numero de dias durante los cuales se han llevado a cabo estas ac-
tividades ....cccvceeccenne cescana e eeecscsaseceessnsasesanoscens s :

DESCRIPCION DE LOS APARATOS DE MODIFICACION ARTIFICIAL DEL TIEMPO, E
INDICACION DE LOS AGENTES DE MODIFICACION Y SUS INDICES DE DISPERSION,
TECNICAS EMPLEADAS, ETC. (veéanse instrucciones)

a)

b)

c)

Procedimiento de siembra:

Desde tierra L::7 «iee... iCulntos generadores? g:::7
Desde aeronaves [::7 ....... iCuantas aeronaves? £::7
Mediante cohetes /77 Proyectiles de artillefia /77
Otros (especifiquense): ......... Ceeeesteeeteancaccaacccsocna
Tipo_de generador:

Quemador de acetona /_/ Fulguracidn pirotécnica /7
Explosivo /7 Neutralizador liqﬁidq 7
Dispersién de sus 77 Otros: ..... Cereceeaceeiaenn
tancias solidas

Lugar de_lanzamiento_del material de siembra:

En tierra L::7 Base de las nubes L::7
Cima de las nubes L::7 Interior de las nubes /7

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

-----------------------------------------------------------------
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Material dg Cantidad de material Consumo toEal durante
siembra . consumido este ano (kg) .
(dar unidades)
agI 6t eevesiccccccasenesestnanes sesssesssasssecscssessasannes
PbI: = iiiieiiiircsiannnaas Geiesess  asaserans N
Hielo SECO tiinuiiiiveeecersanrossscass sosossoasasnnssssasssoasacnas
NaCl Cereeiseesenranranasas sesess  Beeseemasecessesscescnvescnns
Propano  ....c.iiecrccsrcrsccnsaces see  sesessesecesssecsseserenacncs
10. CARACTERISTICAS DE LAS NUBES TRATADAS:

a) Convectivas _ o Capa de nubes

(cumulos) l 7/ Orograficas /__/ (estratiforme) /_/

b) En general las temperaturas de la base de las nubes (°C) son:
Superiores a +10°C 1::7 Inferiores a +10°C (::7
¢) En general, las temperaturas en la cima de las nubes son:
Superiores a 0°C. L::7
Inferiores a 0°C pero superiores a -20°C L::7
Inferiores a -20°C L::7

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

(3997)
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11. DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION
a) Ninguna /7
b) Experimento aleatorio /77
c) Comparacidn con registros histéricos /7
d) Danos causados a las cosechas L::7 Paguetes de granizo /7
e) Demas: ......... Ceteeteneaieestetanaeeanns Chrreteseesarenas ..
f) Indique si existe o si se ha pre-
visto preparar un documento sobre .
la evaluacion de la actividad ST / _/ . NO /_/
g) Si procede indique si es posible .
facilitarlo a la OMM ST /_/ NO / 7/
12. DIVERSOS
a) Indique si se ha preparado un
estudio sobre los efectos de
este proyecto para el medio .
ambiente - SI /_/ NO [/ /
b) 1Indique si se han analizado los -
costos y las ventajas previstos SI / 7/ NO /7 7/
13.  ORGANIZACION ENCARGADA DEL PROYECTO
a) Nombre de la persona encargada de los aspectos técnicos ...........
D) OFGANIZACIOM 4t tvevveeeeeeeeeensennnonnseaanneesenoansaseannaossas .
c) direccién ....... Ceeereccesnnens e eereeceicateereeeananan ceeeenano
14, DEMAS OBSERVACIONES:

(3997)
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EXPLICACION ADICIONAL

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

PREGUNTA 1

PREGUNTA 2

PREGUNTA 3

 PREGUNTA 4

PREGUNTA 5

PREGUNTA 6

PREGUNTA 7

(3997)

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

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

- investigacion - investigacidén de cuestiones cientificas:
- desarrollo - trabajos sobre el terreno para optimizar
los procedimientos
- operativa -~ trabajos sobre el terreno con la inten-
cién directa de obtener beneficios eco-—

nomicos.

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

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

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

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

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

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

Indiquense los principales intereses de la organizacidén que
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 -

(3997)

Indiquense los meses del ano durante los cuales se han reali-
zado actxvxdades sobre el terreno en el marco del proyecto Y
el_nimero de dias de actividad. Cualquier otra informacidn
sobre el campo de apliacién de la actividad. Convendria que
s6lo se mencione en el inventario la parte del proyecto reali-
zada durante el ano de que se trata. Si esto no es posible,
sirvase especificar los anos durante los cuales se han reali-
zado las actividades (por ejemplo: diciembre de 1990 . enero-

febrero de 1991 :.

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

a) procedimiento de siembra, indiquese, senalando 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 dispersidén (por ejemplo, quemando una solucidn de
yoduro de plata en acetona). La dispersion de sustancias
sdlidas se refiere al lanzamiento de granulos (por ejem—
plo, hielo seco), polvo (por ejemplo, NaCL), etc.:

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

d) indiquese qué material de siembra se utiliza y su indice

de dispersion (masa por unidad de tiempo, masa por nube,

.etc.) Indiquese la cantidad total de material empleado
durante el periodo de este informe en kilos.

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

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

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

d) iCuliles 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

(3997)
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Esta pregunta se refiere a la evaluacidon de la eficacia del
proyecto. Se acogera con satisfaccidn mayor informacidén sobre
los medios utilizados para juzgar los méritos del proyecto, y
€llo puede describirse bajo el punto 14 o en una pagina aparte.

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

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

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

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




BCEMHPHAA METEOPOJIOTHYECKASA OP"AHU3ALNA

R/CLA/4, TTPUJIOXEHHE A
O®OPMA (1 AHBAPA 1991 r.)

[TPOI'PAMMA HAYYHHWX UCCITEJOBAHUA MO OU3UKE OBJIAKOB U
AKTVBHNM BO3JEMCTBUAM HA TOI'OAY

BOITPOCHUK
[10 CbOPY JAHHHX AJ1A PEECTPA HAIIMOHAJIBHHX [MPOEKTOB I10
AKTHUBHHM BO3JAEACTBUAM HA MOT'OJAY 3A 1991 r.

[TIPOCBbBA [TOMETUTb COOTBETCTBYIOLIUE KBAJPATH
WEHBMO . oottt ittt ittt teseennenssscannsnnnss

JleATeNEHOCTh MO aKTHBHHM BO3AEACTBMAM Ha noroxy B 1991 r.
HE NMPOBOAIIACH 1]

(pockGa npuciaTs 3ty GOpMy, Aaxe eciiv AeATENLHOCTD MO AKTHBHHM
BO3/ICACTBHAM Ha NOrOAY B 3TOM I'OXY HE MPOBOAMNACE).

1. BHA (UEJIb) AEATEJIBHOCTH WJIM MPOEKTA [0 AKTUBHBM
BO3AENCTBHUAM HA TI0I'OAY:

a) YBENHUEHHE OCAIKOB « v o v ovovevnrenns I. P

JleATEBHOCTD BH3BAKA. YPEIBHTAMHEMY OGCTORTEIBCTBAMH
(HAMPHIMED, 3ACYXH) « v v v vvvrrvernereeneonncannns

JlesTensHOCTh OCYIIECTRIAETCA B LIEIAX YBETHIEHHA OOHYHOIO
BOAOCHADXKEHMA ... ooveoooasoosee

C 1enbio MPOMAEHHA BRAXKHOTO MEPHOMA . v v o oo s vvnses
b) Tlepepacrpeseneine OCAAKOB ... .o cvvvvreernocncases

d) PacceHBAHHE TYMAHA .. c.vvvvvvennconnnncnonnnens

]
1
1]
L]
C LI YBEHIEHHA OCAAKOB B TEYeHHE RIAKHOMO NEpHom .. ||
]
]
]
]

e) Jpyrue Buan (Mpock6a yKA3ATE) « o vvvvvrvvnorsonnas
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gmenomm ....... ] ;
2. 3TA AEATEJIBHOCTb HOCHUT  { 6OTOK . ....... ! ] )
) [MPEX/E BCEI'O XAPAKTEP PIpERIToR g
: OMEPATHBHHX
(MpyMererMA . . . .. ... 1 )

3.  PANOH, OXBATHBAEMHH [TPOEKTOM

a) [IpuGnnaurensAnA pasmep HeN€BOro pafiona, riae OCYUIECTBIAIOTCA
BO3AEHCTBHA, IPEAYCMOTPEHHNE MPOeKTOM (kM2): ... .............

b) [pubmisurenthni pasmMep KOHTPOALHOrO pafiona (ecnn Hcmons3yerca)

4 HA3BAHUE WHJTM OBO3HAYEHUE INPOEKTA: ................
S. MECTOHAXOX/JIEHUE PAWOHA, T'IE OCYLIECTBJAETCA
[TPOEKT:
6. HCTOPHUA ITPOEKTA
2) TOAHATANA MPOBKTA: & v vvvvveevereeeecnennonnnoneennns

~ b) Ocymecrananca 1 NpOEKT KAXAKA roj Nocsie ero Hagana?
Jo [ ] Her [_] Hemsecrno [ ]
c) Tpeananaraerca m MpoAQIXeRHe NPOEKTA B TEYEHHE CIEAYIOLIEro rosa?
Jo  [[] Her [_] Hemsecrno [__]

7. XAPAKTEP OPI'"AHHU3AIIMHU-CIIOHCOPA ITPOEKTA
(mpocsBa nocraeuTh X B COOTBETCTBYIOLIEM MecTe)
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OBJIACTD AEATEJILHOCTH OPT'AHU3ALMH MPABATEJTb.CTBEHHAA YACTHAA

Ceymcxoe XO3ARCTBO

JHepreTyka

Jlecnoe xoammicreo

I'naponorus

QoA A9 HAYVIHHX HOChe X0BAHMHT

Tpaucnopr

Mereoponoruueckan ciyx6a

[Tpoave (npockGa yxasats)

JAEATEJIBHOCTbD 1O MPOEKTY B 3TOM I'oay

a)

b)

B kaxue mecaun Texyiero oTYETHOrO rojza MPOM3BONWJICA 3aCEB WIH
NpPOBOAMNACh ApYTad AEATENbHOCTh MO AKTHBHOMY BO3AEHCTBHIO Ha
noroxy? :

(Ilpumeyanve: Ecnu oTueTH nepuoj OXBATHBAET ABa roja, HanpuMep
NMpH COOGIUIEHMH MHPOPMALMM O NMPOEKTE, OCYIIECTRIACMOM B TEYEHHE
Aekabpa M AHBapd, TO npockba yKasaTh roju. [Ipumep: aexaGpb

1990 r., sueaps-gespans 1991 r; y .
1991 r., nexaﬁphq)fQBalﬂp,)_ T.; JApyrou npumMep: AHBapb-QeBpasib

CkombKO AHER NPOBONANACH 3TA AEATENBHOCTB? .« oo vevenvonoonns

OIMUCAHUE OBOPYAOBAHHA AJiA AKTUBHOI'O BO3JAEACTBHUA
HA TIOIoay, PEAT'EHTOB AKTHBHOI'O BO3JAEWMCTBUA U
CKOPOCTH HUX PACIINJIEHUA, HCIIOJIbAYEMHX METOAOB U

T.J. (om. yxasarna) :

a)

Cucmema Jocmasku 300eUBMIOU[UX BCUIECITIS:

Haemman [ J........... Cxonexo renepatopos? [ |
Camaner [__J..... e Ckoneko caMoneTos? 1
Paxern I P Aprwuiepuiickye cmapamd [ |

JipyTHe (Mpock0a YKA3ATB): « v eovevonersansrnsscanasoscnsss
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b) Tun aenxepamopa: '
Averonoms ropenka ||  IIuporexmiveckan pakera ]
B3psBTT0C BEIIecTBO [ ] Pasbpisrusarens xmocrn [

Pacroumirens Teepax wacTil [ | JIPYTHE: «vvvvereenan..
c) Pacnorokenue eWTIYCXG 30CEUSRIOWED) BCUECITION: -

Hasemuoe [] Huxnan rpamma obnaxos [

Bepxuaa rpamma obnakos [ | B oBnakax ]

Ecnu BHmyck ocyiectmiseTca B obnake, TO NpH KaKOA TEMIIEpaType
W MO KAKMM APYTYM KDHTEDHAM?

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

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

Pearent Pacxox (ykasats emmvn OO pacxoX B TedeHNE IO
3a0eEa Y3MEpEHHA) (B xr)

10.

N3 S
Pbl, ..... ettt e, P

CYXORJIBA o vvevernrnnennoes onevevens e eeeeeee e
- 153

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

XAPAKTEPHUCTHUKH OBPABATHBAEMHX OBJIAKOB -

a) KonpexTHBHIE Cnon

(kyseswe) [ ] Oporpaduuecxue [ | (cnoucrooGpasmme)[ |
b) [lpeoGnasonas TemnepaTypa B ocHOBaHHH oGnaxa (°C)
Bume 10°C Ej Huxe 10°C 1

c) [lpeobnamoinas TemmnepaTypa B BEpIIMEE o0naKa:

Buime 0°C ]



11.

12.

13.
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Huxce 0°C, o saune -20°C ]
Huxe -20°C ]

d) Kpurepun, ucronbsyemue mpu BuGOpe AHEA WM OGNakoB AN MX
obpaborku:

OBOCHOBAHHA A1 OLIEHKHU

'a)  He nmesorca ]
b) PansoMuzHpOBAHHHT KCNEPHMEHT

c) CpaBienve C KCTOPHYECKHMH JAHHHMH

1

]

d) Ymep6 ypoxao [ ] Tpaxomepn [ |

el IMpome: .....ooovvevvvnennnnn.

f) Hmeerca mu AoKymeRT no oueHke
WM IUTaHHDYETCA TaKOBOA?

g) Ecm m, 10 MoXHO 7H ero
sanpasuts B BMO?

PASHOE

a) DBuna nu noaroTomrnena ana aToro
NPOEKTA OleHKA RIHARMA Ha
OKPYXal0ly10 cpexy?

b) [lpopesen s anATH3 NMpEANONATAEMEX
(W gaxTH™ecKHX) 3aTpaT ¥ BLMOA?

JA. ] HET [ ]
M [ mEr [
M [C] HET []
JA []1 HET []

HA3BAHUE OPT'AHM3ALIMH, OTBETCTBEHHOM 3A MPOEKT
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14. JIOBHE 3AMEYAHHUA

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

15. =~ OPrAHHU3ALIMA, HAIIPABJIAIOIIAA OTYET

a) Hasganue opramHzalMy, BANDARTAIOMIEH OTHET: =« oo v v venneneens
b) O¢mmanHoe Ha3BaHKE OTBETCTBEHHONO NOAPASAENEHHA: . oo o o' ...
C) TTOTTOBHI QHPEC: v vvv e eer e eneeeneresnsensnsnanennnas
............. oy SELRERLYSITERERRE

[TpocsGa 3anomHUTL M BEPHYTH 3TOT BONPOCHNK MO noauoiuocm CKOpEe M B
nobom cnygae He nosmiee 31 oktabpa 1991 r. no aapecy:

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2
Switzerland
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[MPUMEYAHUA [10 COCTABJIEHUIO OTYETA O %!%IE IbHOCTH 110
AKTHBHHM BO3AEUCTBUAM HA [IOr'OAY

aKTHEH BO3JEHCTBHUAM HA TIOTO KOTO aiexyer BKNIOINTH B

JaceMBanHe WM pacnpoCTpaHeRHe B 00NaqHOCTH WIH TyMaHe Kakoro-nnbo
BEIIECTBA C LENbIO H3IMEHEHHA pacnpeiefieHMA pa3Mepa Kanenb, obpa3oBanud
KPHCTaJUTOB JibAA MJTH KOAryJAIIMHA Kanenek, U3MeHeHHe pasEMTHA rpaja WiH MOJHUA
MM OCYIIeCTBN€HHe Kakoro-NHGo BO3AEHCTBHA HAa ECTECTBEHHOE Pa3BMTHE LMKNA
001aKOB WIH HMX OKPYXEHHE.

JlioGas Apyras AeATENBHOCTb, OCYIIECTBJIAEMAA C LENBIO BH3HBAHMA
HCKYCCTBEHHHX H3MEHEHHH B COCTaBeE, NMOBEACHHH WM AMHAMHMKE aTMOOPEPH.

Hanpumep:

a) WCNONBIOBAHME OTHA MM MCTOYHMKOB TEIUTa ANA OKA3aHWA BIMAHMA HA
KOHBEKTHBHYIO IMPKY/AILIMIO HIH ANA HCTIADEHHA TYMAHa;

- b) akTHBHOE BO3AEACTBHEe Ha OOGMeH CONHEYHOA paiMalMM 3eMIH WIN
001akoB NOCPeACTBOM BHAEJIEHHA B ATMOCDEDY IadoB, IMUTH, XHIKOCTER
WIH a3po3onen; a

c) axkTHBHOEe BO3NEACTBHE HA XapaKTePHCTHKH ‘NOBEPXHOCTEA, 3eEMH WK
BOAH NMPH NOMOIIH ONEUIEHMA MK o0paboTkH NMopoImKaMHM, XHAKUMH
PACTEUTTES MY, KPACHTEJIAMHA WM APYTHMH BEINeCTBAMH;

d) Buaenenne B aTMOOPEPY AEKTPHEECKH 33PAXKEHHHX WIHM PaAMCaKTHBHHEX
TACTHL, WIH HOHOB;

e} npuUMeHeRKe B aTMOCDEpE YIAPHHX BOJH, HCTOTHMKOB 3BYKOBOM SHEPIHH
WM APYTHX B3PHBHHX WIH aKyCTHIECKHMX HCTOIHHKOB;

f) Wcnonb3OBaNME CAMONETOB M BEPTONETOB MIA CO3JAHMA HHMCXOAAIIMX
MOTOKOB B LENAX DACCEHBaHMA TYMaHa, a TaKXke HCIO/b3OBAHUE
PEeaKTHBHHX ABMTATeJied H ApPYTHX MCTOYHHKOB CO3AAHMA MCKYCCTBEHHOIO
BEeTPa;

g) HCnoNb3oBaNMe Na3epoB WIH APYTHX HCTOYHHMKOB 3/EKTPOMArHHTHOM
pasMalyH.

ACH'I&IIEHOCPB MO aKTHBHHEM BO3AEHACTBMAM HA NOTOAY. KOTODVIO HE CleayeT BK/IOYaTh B

Peectp

JeATensHOCTs, HOCAIIYIO YHCTO JOKaNBHHA XapakTep, TaKyl0 KakK
HCNOE30BAHME OTPaXaTeNell MOJIHHA WM CTaTHCTHYECKHX Pa3pAIHVIKOB HA CAMOJieTax,
CYAaX WIH 3AAHHAX WM HCONB30BAHKE HeOONBIIMX KCTOYHMKOB TEINa, BEHTH/IATOPOB,
NMPOTHBOTYMaHAHX YCTPOWCTB, CO3JAHHE HMCXOAAIIEro BO3AYITHOrO NOTOKA
BO3AYIOHHMH CyA3AMH WIH PacnEHTENAMH ANA NPEAOTBPAIIEHHA 3aMOPO3KOB Ha
Y9aCTKaX WIHM NOMAX C MOCEBOM KYJBTYP, KOTOPHM HAHOCAT ylnepO 3aMOpO3KH HIH

MODO3H.

HDHMB'IBHHG: I JANOJHHTS O, 9K3EM JTOH MB{ Ooro B
JAEATeNbHOCTH N0 aKTHBHHM BO3JEACTBUAM HA NOLOAY (B JanbHEALIeM

HMMEHYEMOIO Kax KTi.



-
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OIOJIHUTEJIbHHE NTOAACHEHUSA K BOTIPOCAM AJ1 PEECTPA

A
HAILIMOHAJIBHHX HPOEKTUBH%(I)’O Alllg,TPlBHHM BO3/EVCTBHUAM HA -

Ykaxwure 3naukom (X) kBaApaT, KOTODHH COOTBETCTBYET LEJIAM
xesrenciocTd. [loa mpoexToM moapasymeBaeTcA CeasaHHas CepuA
JEeACTBHA MO AKTHBHHM BO3AEACTEMAM HAa NOTOXY, WMEOWNX OOLLy10
LieJTb ¥ RPOBOAMMEX B KOHKPETHOM MeECTe.

IIYHKT 1

[TYHKT 2 Yxaxre anatkom (X) kBaapaT, COOTBETCTBYIONUMMA UENH JEATEIBHOCTH:
- HOUIGZOBAHMA -  BOMPOCH HAYYHHX HWCC/IEAOBAHHN;
- paspafotki = - rnosesaA paboTa MO ONTHMM3ALMH MPOLELYD;
- OflepaTHBHHE -  Tosepad paboTa, HaNpaRrNeHHaA HeNoCcpeacT-
NPHMEHEHHA BEHHO HAa JAOCTHXEHHME 3KOHOMHYECKHMX
BHIOA.

[loa nenesum pafioHoM OCymIeCTBNEHMA BO3AEACTBHA NMOAPA3yMEBAETCA
pafoH, B npeaAenax KOTOpPOro npeanonaraeTcA OOHapyXHTh
NOCNEACTBHA AEATENBHOCTH MO aKTHBHOMY BO3AEHCTBMIO HAa NOrOAY.
[Toa xoHTponLHEM parioRoM (WM pafiOHaMH) NOHMMAETCH TEPPHTOPHA,
KoTopas BHOpaHa Tak, YTOOHW OHAa Ne NOABEprajiach BO3JEHACTBHAM
3aCEBAIOIINX BELIECTB; OHA HCNOJIL3YETCA AA OLEHKH Pe3yNLTaToB B
Nnpejenax UeneBoro parioHa. }

[IYHKT 3

Bnuinure Hassanuwe W/MAM 0603HAYEHHE NPOEKTOB, MCNOJBIYEMHX
onepatopoM. Ecin npoekT OWn 3aperHCTpUpOBaH B MpEAMIYLIEM
Peecrpe, ilpom:ﬁa yxa3aTh Homep no Peecrpy BMO, xoropuit crout B
Kononke 1. ‘

[IYHKT 4

[TYHKT 5

C nomolwEio reorpadueckuX KOOPAMHAT M HA3BAHHA PAFOHOB YKAXKMTE
MECTO OCYILECTRIIEHHA ITPOEKTa N0 aKTUBHHM BO3JEACTBHAM HA MOroLy.

a)  YkaxuTe roa oCyIIECTRAEHHA NEPBOHASANBLHOA ACATENBHOCTH 1O
HACTOAIIEMY MPOEKTY;

b)  Ykaxurte, 6HNM M NepepHBH B AEATENBHOCTH, WIH Xe OHa
APOBOAWIACH KAK KN NoA CO BpEMEHH Hadana;

¢)  Ykaxwure, NpeANONAraeTCA JIM MPOXOJLKHTH NPOEKT B GyAyieM,
nocrass a0k (X) B cooTseTCTEYI0MEM KBaXpaTe.

Yxaxwure ocHOBHYI0 06nacTh neﬂ'remﬁocm o);zrasmsaxmu, KoTOpas
cuz)ye'r npoexT, obo3naumB 3naikoM (X) coorsercTBYIOWINA
T (PN HeoOXONMMOCTH HCIIONTB3YHTE HECKOBKO JHAYKOB).

[TYHKT 6

ITYHKT 7

duHan
KsaJpa

B xaxme mecai ¥ CXONBKO AHERA OCYIIECTRIANACH ONIEpATHBHAA NONEBAA
daza npoexta? buna OH nonesna mobGaA MHPOpMALIMA, KACAIOUIAACA

LiefieA AeATEbHOCTH. B HEKOTOpHX Ciydasx NMpOeKTH OXBATHEAIOT ABA

rosa. XenarenmHo BKN B P 33 KOHK ; TONEKO

YacTh, KOTOpaf NpOBOAMAACh B OTYETHHA mnepuoA. Ecay 3rto

HEBO3MOXHO, npocsfa vka3aTh ToAH, B KOTODHE NPOBOAMNACH .
AEATEeNBHOCTb, Hanpumep Aexabpp 1989 r., misape-espame 1990 r.

[TYHKT 8




[IYHKT 9 -

[YHKT 10 -

[IYHKT 11 -

[TYHKT 12 -

[TYHKT 13 -

[TYHKT 14 -

MPUJIOXEHHUE A, crp. 9

[loa ofopyaoBaHHWeM ANA aKTHBHOrO BO3AEHCTBHA HA NOroxy
MOAPa3yMeBalOTCA JioOHWe YCTPOACTBA, HCHONb3YEMHE C LEbio
HAMEDEHHOr0 BH3KWBAHWA WMCKYCCTBEHHHX MH3MEHEHHA B COCTaBe,
NOBEAGHMH WIH AMHammke aTMochepd. Hampumep: renepatopu
3aCEHMBAaHHA HOAMCTHM cepeOpOM, npOnaHOBHE YCTPOMCTBA,
NHPOTEXHHIECKHEe YCTPOMCTBA, PAakeTH, ApPTHWUIEPHHACKHE CHApAIH,
PEAKTHBHNE JEMTaTEH H TA

a) Cucrema ZOCTABKH 33CEHBAIOMMX BEIECTB. YKAXHTE, 0GOSHATHE
3HagkoM (X) COOTBETCTBYIOIIMA KBAAPAT, XapaKTEp CHCTEMH
AOCTABKH - HA3EMHAS, BOIAYIOHAA H TJA;

b) VYkaxure cnocoG NOArOTOBKH 3aCEMBAIOLIEr0 BEMIECTBA ANA
pacnuneHua (HanpuMep, MYTEM CAHMIAHHA alleTOHOBOrO PacTBOpa
coexviHeHHA AoaucToro cepefpa). Pacnunenne Teepanx vacTyu
OTHOCHTCA K PACCEMBAHMIO NEARHHX KDYIHHOK (Hanpumep, Cyxom
nex), nopomka (ranpumep, NaCl) u T.A;

c) Ykaxure, oGosnawms 3naskom (X), COOTBETCTBYIOWMA KBAApaT,
MECTO PaCCEHBANHMA PEAreHTa;

d) VYxaxwre, kakue 3aCeHBAIONIHE PEANeRTH HCNOMB3YIOTCA Y KAKOBA
CKOPOCTh pacCeMBaHMA (Macca Ha eJMHMIy BPEMEHM, Macca Ha
obnako ¥ T.A.). YKaxuTe, B KWorpammax, obllee KOJHIECTBO
peareHTa, pacCeAHHOIO B TEYEHHE OTYETHONO NMEPHORA.

a) Ykaxwure, oGosmaums 3naukoM (X) kBazpar, obwyio
XapaKTEpHCTHKY Oo0J1akoB, KOTOphe BHOpann Ana oOpaboTKy;

b} Ykaxure npeoGnasaomui AMANA3OH TEMNEpPaTYP HA HHXKHEdH
rpanmue oGnaxos;

c) Yxaxure npeobnasaomKA AHANA30H TEMNEpPaTyp Ha BEpXHEH
rpanmue obJ1aKkos;

d) Ilo kakMM XapakTepHCTHKaM OTAHYalOT AHM MAM obnaka,
NOABEPrHYTHE BO3AEHCTBHIO, OT TeX, KOTOpPHE He Onan
NOABEPTHYTH BO3AEHCTEHIO.

JTOT BONMPOC OTHOCHTCA K OlEHKEe 3)PeKTHBHOCTH NPOEKTA.
[lpesocrasnenne Gonpimero oObemMa HMHPOPMAUMH O CpEACTBaX,
MCTIONE3YEMHX AJUA OLIEHKH NMOMOXKHMTENBHHX CTOPOH NPOEKTd, TONMLKO
NPHBETCTBYETCA, M 3Ta MHOpMALMA MOXeT OWTh MpeACTaBneHa noa
IYHKTOM 14 WiH Ha OTAENBHON CTpaHHle.

3TOT BOMPOC OTHOCHTCA K JOOOMY aHaTH3y, NPOBEAEHHOMY C HLEJLIO
pacieTa WWiH HimepeHHA oOlIero W3MEHEHHA OKpYXalolled CpeiH,
MOABEPrHYTOA BO3ACACTBHIO, H OTAENbHHHA BOMPOC KacaeTcs
NMpeANONAraeMeEX WIH NOTYYEHHHX 3KOHOMHYECKHX BHIOA.

CoobmuTe Ha3BaHMEe M ajpeC OPraEM3alMM, B KOTOPYI0 MOXHO
HANpaB/ATS 3aNpOCH O AONOMHHUTENBHOA HHPOPMAIDH.

3TOT NYHKT npeAHa3HadeH AJMA TOro, YTo0H NO3BOAMTH NHLY,
NPEACTARNAIOMIEMY OT9ET, BKJIOTHTS JUoDYI0 MHPOpMALIVIO, KOTOpas He
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IYHKT 15 -

pomia B MyHKTH ¢ 1 no 13, Ho KOTOpYIO OH CIMTAaeT BAXHOH WK
NpeACTaBNAOINeA HHTEpeC, TAaKyl0, HanmpuMep, KaK CCHika Ha
onyGnHKOBaHHHE OTYETH, NPEACTaBAAOIMHAE Pe3YNLTATH
OCYWIECTBNEHMA AKTHBHOTO BO3AEACTEMA HA NMOTOLY WA 3KCTEpHMEHTa.
JlioBas HE coobINABIMAACA paHee HHPOPMALIHA, ONMPEAEICHALIC JUTAHN HA
HOBHMA MpOEKT, MOKCK MHPOPMALMH M T.A. MOTYT OHTb OTPaXEeHH NOA
nyExToM 14.

IMpocifa coolIMMTS HaspanMe W ajpec YIpeAAeHHA, KOTOpoe nepesaet
ary vngopmapo BMO. ' ‘



FORM USED FOR REPORTING COMPLETED
WEATHER MODIFICATION PROJECTS



WORLD METEOROLOGICAL ORGANIZATION

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

mopmo: ® 9 0680008050000 4088484048062 060000000308 0000006008 e0soe e s 00 s 000 e o e

1. DESCRIPTION OF PROJECT

1.1 Project identification (name/location/organization): .....ceeceecevecess

® 0 ¢S PC R OCO00 NP SCOD000EE0EETNENORIBSEOO0OO0SENNGOO00EN OSSN LRI A R ° e e 0000
®© 8900 020¢0000 0800000000 Ces0sas0 0-0....-0--la..-.'nlli.o seescce e s ee 00800
@ e e s 0 e00esca000vacOAREGEOGGCREBATES 0 600000 P0PEBE000E00O0 00 060CEOC00CSBOCSSS IO 0 0 LIS
e 0000000060008 0cO9 YD ® 0 0 © 5000099084 SEPNEeLPROECOPEOOSSEEOCEeOE ST 2 ee s s
08 50000 000CE P EENNIE0ES 0000005000000 0000800860000 D0ECE060006006 98808360600 ose LR
ecs seeas e . ¢

1.2 Purpose(s) of project
- Precipitation augmentation - rainfall /_/ snow / /
Hail suppression 5::7
Lightning suppression !:7

Other (please SpeCify): ...cccevecnccecccacaracssasosnsnoscassosncaannss .

® ®© 006000 e000ES00006680608006030806CE000EE0C0CECEEDLSSEI0OESES0E8ES8EE060606006066060C0808CEEEOCIEOGOIEBSAITPSD

1.3 Major cloud type involved:
Orographic _/:7 Cumulus 1:_/ Stratiform /_/ Frontal /7

2. DURATION OF PROJECT

2.1 Project duration in YEALS: ..ccesesscssacosescsesscssscsssessssencosso

2.2 Operational period within each year:

From: ..coc.. TO: ....... Ainclusive.

(POOLE 5229)
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3. SEEDING OPERATION
3.1 Seeding agent: Agl L::7 CO: L::7 NaCl L::7
Other (please specify): ....... tececcsesesassencensennas eeeesesessaransas
3.2 Generator(s): On ground ﬁ::7 Airborne L::7
If on ground, please give number of generators: ...... teesessunsvaccaas
3.3 Procedure for airborne seeding:
Altitude of seeding (m): .....c000c000 essessssassecenasece Cesesnesvene
Length of seeding track (m or km): ...... ceesencascncsas Gecesecssecsnnne
Seeding rate (Kg h™'): ...... Ceteeancenetiaeeiranas Ceeeeariceneereans
4. PROJECT DESIGN
‘4.1 Bagic design: .
Target only L::7 Target + control 1::7 Cross—over 1::7
4.2 Distance between areas (km): ........ tetessevatcsessatasasecssasotanens
4.3 Area definition:
Fixed /_j Variable L____/
If variable, .give basis for definition: ............. LEERERRRRE crereoaa
4.4 Area subdivisions. if any (give number and nature): ......ccc0000.. ceae
5. PROJECT SITE
5.1 Project terrain:
Mountainous /_/ Hilly /_/ Flat /_/
5.2 Size of target area (lm®*): ..... Gesosevsssacssesescesensscssesronsos
5.3 Size of control area (Mm*): ...vciveeccnvncnvanacnoncnns Cetaneanaes .o
5.4 Number of precipitation gauges:
5.4.1 All types of_precipitation_gauges in target area: .......cccec000ene oo
All types of_precipitation_gauges in _control area: ..............0000.. .

(POOLE 5229)




5.4.2

5.5

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3

7.3.1

7.3.2

ANNEX B, p. 3

Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etC.): ...vevscencssacscns sasens ceeaasens

G e eves e st 00O ssEBOELes 0 000800000060 0000s0e00000000000000 003

EXPERIMENTAL UNIT

Duration of unit in hours or days: ..cccceeccocscoscarecaces ceceessenns
Conditions determining whether unit is seedable or not: ........c......

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

$ 0 006800 0000000008 B0 5008 S0REOLES SOV ORNROOCSS0ESNIOEBNEeeTOER0E SO0

Randomization of experimental units:

Unrestricted /_/  Restricted / /
If restricted, give nature of restriction: ....... etacecesecesecseannae

® 0 2 0606 L000ES00 00U 0SCECE0NEBE0S00E 000 ERR000CSEEGE00000800LESEsGECEeDE0S

Standard seeding period (hours): ...cccccceeee ccseccecsanoseecsassanans

OVERALL PROJECT RESULTS (no stratification or partitioning)

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

08 0 9960080000060 00000688 C006008CEEENS066000S9 068006069060 ¢€B604608 3060008646489

Transformation(s) for each tesSt: .c.cceeccececscscsosescsocasnsncsssosacne

Results for each test and/or analysis: .....ccoceee. cecvecvccccaconanes

Qualitative:

No More Less Less

Differ- _ Precipi- __ Precipi- ___ Hail

ence /1_/ tation /__/ tation [/_/ Mass /_ /

Other qualitative results: ......cicecevecsnccccans cesosesconesans cees

Quantitative:

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

(POOLE 5229)
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8. BASIS FOR ASSESSMENT OF RESULTS

8.1 Analvtical specifications fixed BEFORE the project began

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

Seed: ......... - No seed: ...coceecsanne

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

® 0094006000000 0800800s0000s00eLRsDDSE IEENENENENRNNENEENRENENENENNENESNE SRR IS S

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

8.1.5 Results for each stratification, test and transformation:
Qualitative: ......c.cveeceesccccess ccescsssesececectrsesasnens oo

Quantitative: ....cccecececnccecscnnas cosesssecsanans cecsssosanens

8.2 Analytical gpecifications chosen AFTER the project began

8.2.1 Nature of partitioning(s): ....ccececevenscccconcscncas ceressscsosanans

6.2.2 Sample size for gach partition {No. of seed/no-seed units): '
Seed: ......c0ne.e No seed: ....cccc.. -

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

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

® 900 00 0O BT SO L 0060580080000 800600000000E08sssISOEIDCEIESETSIOAEE

8.2.5 Results for each partition, test and transformation:
Wlitative: l'.......‘.......ll.!‘........l...l“'ll....."O...OCB

Quantitative: € 08 50000 E8O8 880000008 00888300CENSPOECESNSESIIOEOPEETVTTOIEESREC

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

9-1 Sigﬂ Of effﬁct: 89 0400000 EP OIS G000 008050000000 LEs0EEEER0CEEESIPIPESSSIGCTTDRS

9.2 Maximum distance observed: .....ceeeveeosccacccsesasccsnsosscesansoasss

(POOLE 5229)
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9.3 Statistical significance (size of area and probability):

D R R R A A I N I I R N N N L I I I I I I A A A A A A A SN S A AR I G IR B BT B B B B A

10. COMMENTS

"8 e008 0880000 st csacse s s e S0 s erssesecessers e e eescoo o neao0oe e aa . .
® 0 8 6806008000008 0 0000008000068 0080085000000 E0680C0C606S°00CQ00D0S8000CED0SIGCEOCIOCEEAEIEBIETDITIOIEITOETS
Se s v v scg0esPe0e0rsERRECS LR NN RN €68 8000000000 000 eRsOO G o eaeas s a s s0cs e
9 © 90008000060 800080 8000 B0ENSTISII OGS IEIECOEOEOETOCTOPES e s s ne e sse s O NS sO0C e
s 000 esseecsapecasnsose to s es e s s s0ess00ees oo ® 9 09 6095080860068 006008 008000

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

Se e e moec0eees s ©0 @0 9 0080008860686 003068008060850 90600008 CCEOSEIOSBCCEOS9POCESE 6606 &8 0306 0

B 8 850 0 00O EE P G008 00C08 0006 EIE00000800060000eC80C0ILSEOOBCEO0OSRASESESEIOCEODGCETEIEEOETE .

® 608008000 s0 00000 e 09 8000020800008 08800ES00E00sE0EEEEPNEOBB0CEESGEEES

® © 00009 P0EIEENEENNNICT S0 ENS0UOOENSES G0N ENO0CSBE00LELO0000000080IB0GESDDOCESE
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ORGANISATION METEOROLOGIQUE MONDIALE

R/CLA/4, ANNEXE B

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS DEJA REALISE

(veuillez cocher (x) dans la ou les cases appropriees])

MEMBERE DE L'OMM : ......... sesesenansa crestecnoaan ceterressans tesssavesseseseana

1. DESCRIPTION DU PROJET

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

S 8 3% 0000 E 000000 808 E 0GRS IO0 N SN 0S8 080CEE0080060000080C80Ee0s0EsIIesEe0TLS .
LRI 3 LY se 0o ace e s e s . ¢ 000 e e e . #8090 0PsPes0s0RRsecsac e © e 006000 L
es s 0 e ° . LIRS e e L] .

8 ¢ @0 006 LN N BN ] ® ® 8 & 0 930S o e e e o o 0 .0 * 6 2 40" 9 90 *® & ¢ &0 8 00 * o0 . ® 8 & 9 0 e @
e 9 6820000 sepsEeCePCOee0 0 @68 000 e e0Iseaasor es v a0 0 ® 6 0 a2 0 e 00800
® 0 © & & 99 85050 S 08 OSSN e00 B e ® 85 & @ 80 ¢ 508 0 408000 00 O0E e SR s ® & 8 0 0 " P o s 20 e o *»

1.2 But(s) du projet

Augmentation des precipitations Pluie [::7 Neige l_/

Suppression de la gréle 17
Suppression de la foudre 57

Autres modifications (veuillez pPreéciSer) : ..ceeeeeeceeccerocnnconns cee

1.3 Principaux types de nuages traités :

Orographiques _/;—/ Cumulus /_—_7 Stratiformes _/___/ Systeme frontalE
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2. DUREE DU PROJET .

2.1 Durée du projet. N ANNEES I vnvrennnennenaeenennns e ensteseareeaanans

2.2 Periode opérationnelle au cours de chague année : ’
du tiiiiiiii st se AU ceesccesscncnccsosasonss (inclusivement)

3. OPERATIONS D'ENSEMENCEMENT

3.1 Agents d'ensemencement : Agl / / Co: /7 NaCl L::7
Autres (veuillez preciser) : ...cevecevenne Ceereeseens Cerececarneneaans

3.2 Génerateur(s) : Au sol /__7 Aéroporté(s) /_/

Dans le cas de genérateurs au sol, veuillez indiguer le nombre de
genérateurs utiliseés :

3.3 Meéthode d'ensemencement par appareil aéroporté

Altitude de l'ensemencement (M) ...ccceossecnasecooosossscocssssesnsacsss

Longueur de la trajectoire suivie
pour l'ensemencement (M ou KM) ...cvecrsvcsccooncsoccssass

hgd@mmm&mﬂ(hh“)“”n””“"””“u”””

4. CONCEPTION DU PROJET

4.1 Conception de base :
Zone cible Zone cible et ___ Zone cible et/ou zone

seulement / / zone témoin /7 témoin sans distinction / 7

4.2 Distance entre les zones (M) ! cceocencrsvesocecooscscanes ceescens

4.3 Définition d'une zone :
Fixe [/ Variable 1::7

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

® 6060060008000 0s0s0sa0s eces e P e 00 s eNOCRORGEtIIEPSETRO OGRS

@0 608 s s s eacenece s ® 0688290000085 08058080000a000s00e8s00es00ad0ese0



4.4

5.1

502

5.3

5.4

5.4.1

5.4.2

5.5

6.1

6.2

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

SITE DU PROJET
Terrain
7 7 7

Montagneux / _/ Accidente /_/ Plat /__

Superficie de la zone cible (KM?) 2 veeeveenceccesrooannans Ceerecenns

Superficie de la zone temoin (MMZ) I .uetrieeerenneeecnsanasoennannens

Nombre de pluviometres :

Tous types de pluviometres dans la zone cible : ...cceeerrencecnnnssncs
Tous types de pluviométres dans la zone tEMOIN I .eevrecccecoansvoanncns
Plu&iographes dans la zone cihle ! ceessescsesveesscessecressestsancans
Pluviographes dans la zone tE€MOIM I .ceeee teevececcncononces ceescaencana

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 €N JOUTS : .cvevcecerenensocans Cerecsnaee

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

® @ 90 0 908 000008 E03C 0 5080050800608 E80CO0S5000000620000CeS800000068888060888000900e2

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

ceci s'applique a chaque zone) :

® 8 680 08090000 ROOB0CE0 0B EEOO 8 E S H010 Q8880 R0O0SS S ESENPLOO6EOC0LRELESNSIPOOEC NS

@ 2 88 8 00 090 0CDO00CEE S C00000 S 08 8080600006800 000 S GC0e 8 0DE00SNIOEECENsSsoeso0o0
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6.4 Répartition aléatoire des unités expeérimentales :

Illimitée /_ 7 Limitée /_/ )

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

® €% 090N S LGNS L LN EE000ERSBEIODOTS SN PR R I R S R A A A A I R A A R I A I A A A A A N N A

6.% Periode standard d'ensemencement (NEULES) : cceverreececsocscononanaeess

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

7.1 Test(s) statistiquel{s) et/ou analvse(s) :

8 0000 P 0 0000000850800 389600 E 0 L ESEE0 080000 8E0EE00080 00080 ENCERRIBTDBITSCETSI TS

7.2 Transformation(s) pour chaque tesSt : .....cevevrvceccnosnscaccososassnsse

7.3 Résultats de chaque test €£/0U BNALYSE I .euvereseesennnnsooncasessanees

7.3.1 Qualitatifs :

Pas de diffé- ___ Augmentation ___ Diminution _ _ Diminution
rence /__/ des précipi- /__/ des préci- /_/ de la masse / _/
tations pitations de grele

Autres résultats QUAlitatifS I ..uveeeeiceccresccccnceccsccoasanassonsns

2 0 9P 0 DEC O 0O L0 ONOEPISIIOEEOCS SN SN DEIES00ACESCENENEOIOENREPINIINESISISEENON SIS

7.3.2 Quantitatifs :

Rapport ensemencement/pas d'ensemencement : ...ccccecoceccccsssssscascns

Signification StatiStiQUe 2 ...eeecscerceosassscosnsecasesscssarssasanss

8. CRITERES CHOISIS POQUR L'EVALUATION DES RESULTATS
8.1 Spécifications analytiques fixées AVANT le projet

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

9 9 0 00 C 0 S G800 008CRCVOTOTSEPNOCEOPOBORPISN S OPEOTRSNDIAITEN LIS OINRNOORITIIETSOTBSDS

8.1.2 Dimension de l'échantillon pour chague stratification (nombre d'unités

ensemencement/pas d'ensemencement) :

EnsSemencement : c..ccceecessesss Pas d'ensemencement : .....cccc0000005

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

.
9 €0 500 C 00 5 8000005 985008000 8008000000008 0800600 C00806004819H80800469090800603 48008206
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8.1.4 Transformation(s) pour chaque stratification et pour chagque test :

8.1.5 Resultats pour chaque stratification, test et transformation :
wlitatifs : ® 5 & 5 66 0 0 050 08T QPSS S S0 0EE 0 0B D 8 S0 E PSSO O Neee s S e '. . e
Mtitatifs : ® 6 8 9 5 8 0 C & 5 OO N e SN BN PO S O P S PSR PV V OO E LSNPS S e oD 8RSt

8.2 Spécifications analytiques choisies APRES le projet

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

9 09 8 0 0680 00 9085 eLODSEGE ST SO SS S0 00 E0 Q8 S0 00009 TO0BEETIE0NONeO0ESEN ORI

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

Engemencement ! ...cocecesesonn Pas d'ensemencement : .....cccc0c00000
8.2.3 Test(s) et/ou analyse(s) pour chaque subdivision :

® € 0% 008600800 OEB AP TN SOOONNOO0COPEOEPOD0E00 S S0SEPCESVB0CREPOTICSOESEOesse

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

® 2 00008 POV ESS L PNV EREGEROO0 S S0 SRESEESDSENSS 00 ESCeeOsSNSNICPREDN IV ARSI

8.2.5 Résultats pour chaque subdivision, test et transformation :
ml’itatifs: ® © 5 € 6 O 0O 00 SV O N SPGB OO SO OO NG ED 0O R DS O P C SO OSBGOS ST e &b e IO

Quantitatifs S s e e e e s e e s e0s00c0es 000000000000 000CCOIIOIV0000c0Oc0O0ORDEROROLERG S

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

9.1 Indice de 1'effet ¢ ...ccoceccccesocarscsssocncronsncscssosnososasssanssocnss

9.2  Distance maximale ODS@IVEE I +.ceceeccsoncssossssssnsccscaccasacsannsnes

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

05 0 0 00 9088000 COPECO 0 80008000 20 6000080088060 060000 ¢8 5500080 ESPBBEIOCSEIESIIOSOIEESETDSTIOCEEDE




11.

P RN R N N N I I e N N N RN N NN NN N NN RIS I ISR B SR I S A I )

CICR U I R SR B I RN A B A S I I B A R S S RN I I B SR N A I A I I A I I P S IR A A A R I A BB B BB O SRR BB L B A N
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5 6 8 8 0500085000088 00000 8800 CESEBDO SN0

® 00000200008 aas st EsPOLLELEL B

PRINCIE:ALE REFERENCES A DES RESULTATS PUBLIES (dans lesquels sont
indiques les détails des procédures ci-dessus) :

¢ 00600000000 0095 89T 00 ELELE0000000C0 0000008000630 0 8000008000 0cs0ss I ssrre

AR R R AN ERENE NN N N R R NN NN AN R R R NN

5800000000000 0 L0 ECLSECOOR0930 000D ESIBRP08ERINONCRIOLTOOEPOLSe SN
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. R/CLA/4, ANEXO B

INFORME SOBRE PROYECTOS TERMINADOS DE MODIFICACION ARTIFICIAL DEL CLIMA

(Coldquese una X en la casilla 6‘casillas que corresponde)

MIEMBRO DE LA OMM: .......... soeseasan csoeces e sesesscmesaoseses et aessnnaen e
1. DESCRIPCION DEL PROYECTO
1.1 Identificacion del proyecto (nombre/lugar/organizacion) ...............
1.2 Finalidad(es) del provecto

Aumento de las precipitaciones - lluvia [/ _/ nieve 1::7

Supresién del granizo /!

Supresidén de los reldmpagos /_/

Otros (Sirvase eSPECIfiCAT) I weeeeeeornerencencnsenseenns Ceeerreeeaaas
1.3 Principales tipos de nubes de que se trata:

Orografica /_/ Cumulus /_ / Estratiforme /_ / Frontal /_/

2. DURACION DEL PROYECTO

2.1 Duracion del proyecto €n anOS: ..eceeeesaces Ceeencanans Ceerbenacaetaenns

2.2 Periodo en que se han llevado a cabo las operaciones durante cada ano:
del: ..... . al: ....... inclusive.

(3997)
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3. OPERACIONES DE SIEMBRA
3.1 Reactivo quimico de siembra: AgI /_/ Oz /7 NaCl /__/

Otros (sirvase especifiCar) ! ...eeevececass Ceeeaereanae Ceteeceecaaacns
3.2 Generador(es): Terrestre 1::7 Aerotransportado [::7

Si es terrestre, sirvase dar el nimero de generadores: ....ececececssss

3.3 - Procedimiento de siembra mediante aeronaves:

Altitud de la siembra (M) ....cveevceccccocacscanns esevcesacessssaaeas
Longitud de la trayectoria de siembra (m o km)‘ ...... teeeesecssacesnnns
Indice de la siembra (Kg h™') ...cciiiiereennnccnaccencnas cecesaas -
4, CONCEPCION DEL PROYECTO
4.1 Concepcion bisica:

S6lo en la zona del blanco /_/
En la zona del blanco y zona de control /_/

En la zona del blanco y/o zona de control

4.2 Distancia entre 1as zonas (JM): .oeeeveeeneons. tetecececnans Ceseraeanes
4.3 Determinacidén de la zona:
Fija /_7 Variable /_/
Si es variable, sirvase dar la base para la definicion: cecesenctcenane
4.4 Subdivisiones de ;a zona, en caso de que hubieran (sirvase dar el
numero y la naturaleza) ........ Ceetaeeaas Ceeeeaens tesecsenaes ceessonan
5. UBICACION DEL PROYECTO
5.1 Terreno donde se lleva a cabo el provecto:
Montanoso  /__/ Accidentado /_/ Llano /_/
5.2 Tamano de la zona del blanco (Km®) ....ccevivencnnes Ceereereneanaaaa

(3997)




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

(3997)

Tamano de la zona de control (Km%) .veeeeveeeeeenocenns Ceeessaceeanas

Numero de pluvidmetros

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

UNIDAD EXPERIMENTAL

Nimero Eptal de unidades sembradas y no sembradas (en el caso de que
el diseno sea de una zona del blanco y/0o de control indistintamente
esto se aplica a cada zona):

Seleccion aleatoria de las unidades experimentales:

No limitada / / Limitada /7 /
Si es limitada, sirvase dar el cardcter de la limitacidn: .......c..c...
Periodo de siembra normalizado (horas): ...... eessvscemscesscseesosenanes

RESULTADOS DE LOS PROYECTOS GENERALES (no estratificacidn o particiodn)

Nombre de la(s) prueba(s) estadistica(s) y/o anilisis: ....c.ceceeioeas

Transformacion(es) para cada prueba: .....ceeeceee ceestescnanes Ceaasee .
Resultados de cada prueba y/0 analisis: ........ Ceeeaa Ceesecasaceenaens
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7.3.1

7.3.2

8.1

8.1.1

8.1.2

8.1.3
8.1.4

8.1.5

8.2

8.2.1

8.2.2

(3997)

Cualitativo:

No hay Mas Menos Menos masa

dife- precipi- precipi- de gra-

rencia / / tacion / / tacion [/ / nizo [/ [/
Otros resultados cUAlitativoS: ..viveeeereraonsosoccrsacncacasassosansesasns
Cuantitativo:

Relacion de la Siembra/no SieMDIa: .veeeeescececoceoceseessonssancennes
Significado eStAdIStEICO: veveereruorertooecenesesacsssseasssaonaaassans

BASE PARA LA EVALUACION DE LOS RESULTADOS

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

Caracter de la estratificacidn(es), en caso de que hubiere: .....cese.. '

Tamano de muestra para cada estrat1f1cac1on (nimero de unidades de
siembra/o sin siembra):

Siembra: ..ccececeose Sin siembra: ceecssessceccs

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

Resultados para cada estratificacidn, prueba y transformacidn:
Cualitativo : ........ csecassnseecsancsnuanns ceenna tessecsannsennas

Cuantitativo : ...... e eetasececennesasccnncnnoannes ceceesssencenan

Especificaciones analiticas seleccionadas DESPUES de revisarse el pro-
yecto:

Caracter de la particiOn(es): c..eeeeesesncsoscscccasscaconnonnsss ceaes

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

Siembra: c.ceccceveses Siq siembra: ...iccciiecene



8.2.3

"8.2.4

8.2.5

9.1
9.2

9.3

10.

11.

(3997)
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Prueba(s) y/o analisis para cada particion:

Resultados para cada particidén, prueba y tranformacidn:

Cualitativa: ...... ceseressonceens cesesseseesseseneserecntsasenene

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

Indicio del efectO: ..cececencreonncanncncnnsoonos tesesasee cesreccas .o

Distancia miaxima observada: ........... Ceesececccstianans Ceeeencecanas .

------ ¢ e 08080060 ccscs00es 0D ees0 ®® 9 0200800006000 0000080ec00seb00ceeeree
oooooo s s e eaac s s seeveroe ® © 9 #0980 E0 0SS EPESNNA0CEN L0 00O RENS TN EE IS
----- ® 5 00000000060 ssENeEPECOeeOtNNTSSROEEsIRGRBSSIeERPREOGEOLES © 80 e 0 ceae0s00000aase
------------------- ® 608 000 0erPescr 00t R e ROseRS BBl S e s vsevso e e
"ses s0000sco0en ® esaesses se s ecscsens L R A N N N I N ) @ e s o0 e v e 0000 . .

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

®e 9000000 ese 00 s0ea0ca0ac00eNssOOCE @60 seecssncssesersencase 8 0900 cs0 0 et one e
®© 050000880008 000000C0s0es00senss R I I A R A R S I N R A A A N A N R ¢ s 680600000
90 0900686000656 00000900ee00e8s 000 0Le0R0sGES SO ev ev e se o0 s 09 e e s ve s vese0 0 e . e
@s s s s co0ase © 08 09 v ee e8P CEOEeNE0eEQORE0COessSRsITet et Ons e e s e s et 0 e o0 e
LECRCEE Y W Y LIy s e s 0 sv 0800000 e e . s o0 o s 000008 e 060000080000 s 0808000




BCEMHUPHASAl METEOPOJIO'MYECKAA OPTAHA3ALIMA

R/CLA/4, ITPUJIOXEHHUE B

OTYET O 3ABEPIITEHHOM [MPOEKTE 10 AKTUBHOMY BO3JEACTBUIO HA

[1Oroay

(Mpocs6a nocraeuTs X B COOTBETCTBYIOLIEM KBAAPATE)

G EH BMO: ..ottt it it ittt neenrenennseneenncnnns
1. OHI/ICAH_I/IE [TPOEKTA

1.1 OGosnavenye mpoexTa (Haspanvie/MECTOHaX0Xk AEHNE/OpPratM3at a) .. ... ..
1.2 Hesm(n) mpoekra:

1.3 OcHoBHO# THN 0GNAKOB:

Oporpagireacie [ | Kywesuwe [ | CrocrooGpasume [ | Oposrammie [ |
2. MMPOAOJUXHUTEJTbHOCTD IIPOEKTA
2.1 [1pOAONKHMTEILHOCTD MPOEKTA, B TOMAX: + o e o e v o v e onocsnssnnss

2.2 OnepaTHBHHHA NEPHOA B KAXKAOM TOXY:
G ieriieienes Jo: ooeinnennnn BKJOOIHTESTBHO.



T
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3. 3ACEB _
3.1 Pearent, nonommayemiiit g sacesa: Agl [ |CO, [ |NaCl [ |
' Jpyrue (mpocs6a ykazats): . ....... e heeeavenennrenenes e >
3.2 Tenepatop{m): Hazetwe [ | Bosaymmwe [ ]
Ecny resepaTop Ha3seMHHHA, TO MPoc0a YKA3ATh KOMTMYECTBO! « v v vo s o v v s
3.3 [I_p_ogempa 3a0ERa C PO3AYXA:
BrucorasaceBa (M): ...... ..ottt
Jrna Tpacch 3aceBa (M T KME « oo veveennrnnerennnnnss e
Hopma sacema (kr/gac) .........coiiiivinnienennnnnn ceeees
4. CXEMA TIPOEKTA
4.1 OcnoBHan cxema:
Uenemse [ | llenemue + xonrpormime || [lepexpecrmue D
4.2 Paccrosmme me FOHAMM (KM« - v veeeee e eeeeeaeenns,
4.3 Onpezenenvie pafiona: | |
- Mocrommman  [___| Mepemerman [ |
Ecnu nepeMeHHH, yKa3aTh OCHOBY OMPEAGTEHMA: - v v e oo v vvnonnnn.
4.4 Mompaszenerve paiiona, ey pveeTca (ykazmTs IO H XapakTept ......
S [LTOLIAZKA
5.1 Mecrrocrs:
lopwaa [__] Xomvucran [_| PosHasn 1
5.2 Pasmep ueneporo pasiona (kM2): .. ...vveverennnennnnciarananens
5.3 Paamep xoHTpONIEHOIO gajona (k2 ...... S
54 KomiuecTro ocaakomepos:
54.1 Bce susw 0caIxOMepO8 8 UEKEBOM PQUOHE: . ...oeveenneeoenann,
Bee sum ocasxomepos 6 xonmpoasHoM paiowe: ...........
5.42  OcasxoMepu-CaMONUCUl 68 UEKeBOM PAUOHE: .. ..vvevevevenensons .



5.5

6.1
6.2

6.3

6.4

6.5

7.1

72

7.3
7.3.1

732
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Ocaaxomeps-CaOMNMONUCYN 8 KOHIMPONEHOM DAUOHE: . . o v oo oo v ooesess

/lpyrne cpeictsa nposepky (HanpuMep, oTpaxarensHad CMocOOGHOCTH
PAIHOJOKATOPOB, H3MEPEHHA 00/IAKOB C CAMONETOB, FPAJOMEPH H T.L.):

IKCITEPUMEHTAJIbHAA EAMHULIA
[IpoAoNXHTEBHOCT EAVHUIM, B SACAX HITH JHAX: « v v e s oo v aessnse s

Ycnomus ANA_onpejeneHnd, NOANeXHUT AH eIMHHIA 3aCeBY WM HET: ......

OGuee xONMYIECTBO 3aCEAHHNX M HE3ACEAHHHX eWHMU (MpY nepeKkpecTHOM
NOCTPOEHHH 3TO OTHOCHTCA K KAXJAOMY DavioHy):

PanxoMisaima sxcepyuMeNTANEHBX €AMHMIL:
Heorpammaerman [ ]  Orpammesman [ |
Ecrm orpanygennan, TO AATh XApaKTEP OIPAHHECHHA: « v v v o e v v noans s

CTaHIADTHHA NEPUON 3A0EBA: + v v v v v envvnnns eeecaseie e
OBLLME PE3YJIbTATH ITPOEKTA (6e3 crpatnduiammm wim senervs)

BaHKE TUCTHIECKOI0 HCINTaHUAlUA OB):

PesynbTaTi o WM QHATHZA: o v oo ovovoconcsasens
Kavecmeernnwe:

Memine
Pazmimrin bomine Menrime - rpas no

HeT [ oamos [ ] ommos [ ] macce [ ]
JlpyTHe KA%eCTBEHHHE PEIYIBTATEE .« o v e v o vovesesonoonsoosasnsss

Koauvecrmeennwe:

CooTHolneHve 3aCeB/Her 3aCeBa: ... .. CraticTHgeckas 3HAIMMOCTD: . . . . .
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8. OBOCHOBAHME AJ14 OIIEHKH PE3YJIbTATOB v
8.17 ApamuTieeckie cnetnpdukaiyy, yeratonrnennne O npoekra '
8.1.1  XapaxTep CTPATHYUKAUMH(HH), ECTH HMEETCA: « . v o evevesnnn. Ceeees ;

8.1.2 ()61>e»)«‘ BHOOPKH ANA KAXIOA CTPaTHPHUKAUMH (IMCIO €IMHHN 3aces/HET
3aceEa);

8.1.3  Homrameln) wiwm anamis(s) A xaxiof CTpaTHUKALM:

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

8.1.4  Tpanopopmaima(um) AnA Kaxn0f CTPATHOUKAIIN M KAXKAONO HCTHTANMA:

8.1.5 PesymTath Ana kaxa0f CTpaTHPUKAINM, HCIHTAHMA WM TPAHOPOPMALIMH:

KauecTBeHHHE: .......ccvvvvieiirinnrnnrnnnnenes
KMmme ................................
8.2 Anamfmigeckie cne_m pkainy, BuGpannne [IOCJTE npoexta
82.1 Xapakrep AeNEHHMA(MAY: . ........cocvienrncnenannsannenacnnns

8.2.2 OOvem BubOPKH A KAXIOT0 JeNeHHA (IMC0 MM 32CEB/HET 3a0eBa):

8.2.3  Vcmuramme(s) Wi anams(s) AnA KaXA0M0 JeneHmA:

8.24  Tpanopopmama(iy) AMA KaXA0M0 AENEHMA H KAXKAOMO MCITTAHVA:

8.2.5 PesymraTh aAnA kaX20r0 AENEHMA, NCIHTAHMA WM TPAHOPOPMALHK:
KasecTseHHbE: ... ..vvvinetiiiiiiiiiiiiiiii
KOMMSECTBERHEE: . .0 ovevvvvrcennosannsoasannoenns

9. BO3JEACTBHUE HA APYTUE PAHOHH (r.e. 3a mpesenamu uenesoro

paiora)
9.1 [IpHEHAK BOAEACTBHA: « « oo o v vseesossonsosonsasaasonsssonanss
9.2 MaKCHMATEHOE PAOCTORHME: .« o v e e v v vecosvrosanssnsenensnsnns




9.3

10.

11.

TMPUJIOXKEHUE B, crp. 5

CraTncribeckan 35aquMoCTs (pasMep pafiom M BEPAATHOCTD):

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

CCHJTKH HA OIYBJIMKOBAHHKE PE3YJITATH (B KOTOpHX MOXHO
HaiTH Ganee AETAGHYI0 HRGOpMALIO):

oooooooooooooooooooooooooooooooooooooooooooooooooooooo
------------------------------------------------------
® ¢ 8 0 0 % 2 5 8 6P 8P S SO S P PR O S 0SS DS OO PSS S I B O STV SO S SDP S S e
------------------------------------------------------

oooooooooooooooooooooooooooooooooooooooooooooooooooooo




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 Modification by Bh. V. Ramana Murty
(September 1984)

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

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

Register of National Weather Modification Projects 1983
(November 1985)

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

Information Concerning Weather Modification Directed to'
Government Decision-Makers {June 1986)

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)

Proceedings for the Fifth WMO Scientific Conference on
Weather Modification and Applied Cloud Physics (Beijing,
China, 8-12 May 1989)

Register of National Weather Modification Projects -
1987-1988

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

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

Report of the Seventeenth Session of the Executive Council
Panel of Experts/CAS Working Group on Physics and
Chemistry of Clouds and Weather Modification Research
(Geneva, 19-23 November 1990}

WMO Meeting of Experts on the Role of Clouds in the
Chemistry, Transport, Transformation and Deposition of
Pollutants {Obninsk, 30 September-4 October 1991)
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Report of the Third International Cloud Modelling Workshop
(Toronto, Canada, 10-14 August 1992
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