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I. INTRODUCTION

As part of the activities which WMO carries out in its Programme on the Physics and

Chemistry of Clouds and Weather Modification Research, a Register of National Weather

Modification Projects is kept. The Register has existed since 1975 when the Seventh World

Meteorological Congress agreed that an inventory of activities within Member countries related to

weather modification should be initiated and maintained. Periodic reviews have all recommended

that the Register be continued.

This present Register is the eighteenth such publication issued. It is based on information

obtained from Member countries on experiments and operations sponsored by government

agencies or private concerns that took place during 1993 and 1994. Information from each year

are separated for ease of reference.

To assist the reader in understanding the content of each of the 12 columns used in the

tabular presentation found within, detailed explanations are provided in Section 11. These columns

contain information that was obtained from WMO Member countries in response to questionnaires

sent to them in July 1995. The questionnaires are reproduced as Annexes A and B to ensure that

the tabular information will be readily understood by readers. These are printed in the four

languages used for relevant reports and publications of the Organization. Annex A refers to

present projects reported in Section IV for the 1993 projects and Section VI for 1994 projects.

Annex B refers to completed projects or those where physical and/or statistical evaluation have

been carried out that are reported in Section VIII.

The names of Member countries who provided the information reported in this Register are

listed in Sections III and V. Section VIII provides summaries of completed projects and Sections

X and XI indicate which countries reported that no weather modification activities had taken place

in 1993 and 1994.

Requests for further information concerning the projects reported may be addressed to the

reporting agency for each country which is indicated in Section VII. The WMO Secretariat would

be pleased to assist if requested.
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11. DETAILED EXPLANATION OF INFORMATION COLUMNS

(The figure in brackets following the column heading title indicates a similar item in the

questionnaire, see Annex A).

Column 1:

Column 2:

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 organization carrying it out (1) and (2)

Dev. = Development PE = Precipitation Enhancement

Ext. Extend wet period (E) Emergency

Fog Fog dissipation (R) = Routine

Hail Hail suppression PR Precipitation Redistribution

Inc. Increase during wet Res. = Research

period

Op. = Operational

Column 3: Approximate size of project area (3)

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

Column 4:

Column 5:

Column 6:

Name of project (4)

Reference numbers are also quoted when supplied.

Location of project area (5)

In some cases where co-ordinates of several points delineating the area were given,

these have been replaced by a single point at approximately the centre of the area.

Towns and islands may be denoted by name; AlP = Airport.

Year project commenced and continuity (6)

Date

Every year

Interrupted

No

Yes

(?)

year project started

indicates project has operated every year

indicates project has not operated every year

indicates project will not be continued

indicates project will be continued

indicates project status is unknown
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Column 7:

Column 8:

Nature of organization sponsoring project (7)

Indicated by abbreviations as follows:

Agr. Agricultural Muni.

Def. Defense (PI

Enr. ~ Energy Rec.

For. ~ Forestry Res.

(G) Government Trans.

Hyd. ~ Hydrological Wea. Serv.

Apparatus, seeding location (8)

Abbreviations are as follows:

~ Municipal

Private

~ Recreation

Research

Transportation

~ Meteorological

Air

AIC

Airborne

Aircraft

GIB

Temp.

Ground-Based

Temperature

Column 9:

Column 10:

Agents, dispersal rates (8)

Self-explanatory.

Characteristics of clouds treated, seeding criteria (9)

LWC

Obs.

Liquid Water content

Observations

Temp. Temperature

Column 11: Active period during reporting year (10)

Months of activity are inclusive.

Jan January July July

Feb February Aug ~ August

Mar March Sept ~ September

Apr April Oct October

May May Nov ~ November

June June Dec ~ December

Column 12: Documentation (12) and (13)

"EIS" indicates that an environmental impact study has been made; "C/B" indicates

that a costs and benefits analysis has been made.
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Ill. MEMBER COUNTRIES REPORTING 1993 PROJECTS

Page

ARGENTINA' 7

ARMENIA '.' 7

AUSTRALIA 8

AUSTRIA 8

BULGARIA 9

CHINA 9

CROATIA 11

FRANCE 12

GERMANY 12

GREECE 12

ISRAEL 13

ITALY 13

JAPAN 13

JORDAN 14

LIBYAN ARAB JAMAHIRIYA 14

MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF 14

MALAYSIA 15

MOROCCO 15

NORWAY 15

PERU 16

RUSSIAN FEDERATION 16

SLOVENIA 17

SOUTH AFRICA 17

SPAIN 18

SYRIAN ARAB REPUBLIC 18

THAILAND 19

UKRAINE 19

UNITED STATES OF AMERICA 20

UZBEKISTAN 25

YUGOSLAVIA 25

'Project in Argentina reported by the Russian Federation whose experts performed the project.

- 5 -



IV, REGISTER OF 1993 PROJECTS

ARGENTINA'

ARG-P lop. Hail 11,950 km? I Hail Suppression I Nonllem

1

1985 I Agr. IIn-cloud seeding AgI Convective clouds Nov-Dec Evaluation based on
Province of Every year at temp. levels _30 with bases crop damage data.
Mendoza (1) - -90C with warmer than 10"C Report available

pyrotechnic flares and tops colder EIS-Yes
on rockets 1Ilan -200c CIB-Yes

Seeding criteria:
radar reflectivity
between 35 and
SS DBZ and
extention of 45
DBZ region
above O"C level
exceeding 2 km
or radar
reflectivity > 55
DBZ and said
extentioD > 2.5
!an, , , , , , , , ,

ARMENIA

AR-l Modification of Yerevan area 1964 Agr. (G)
hydrometeological (40'10' N Every year
processes 44'30' E) (1)

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

AUSTRALIA

AU-l I Res. PE 13,000 km' Tasmanian Dry-Ice Central Plateau, 1992 Em. (G) One Ale Dry ice, Stratifonn clouds May..()ct Evaluation based on
Inc. target. Cloud Seeding Tasmania Every year dispersing dry ice 40 kglbour with bases colder 25 days randomization,

40,000 Experiment Yes in clouds and Total consumption than 10"<; and top report available.
km' (DICSE), Stage III cloud tops at 4800 kg during temp. between EIS·No
control -lOoe level where the year _3°C and -25°C ClB-Yes

supercooled Seeding criteria:
LWC>O.l g/m3 cloud depth

greater than half
the height of
cloud base,
average
supercooled
liquid water in
cloud exceeds
O.lg/m3 in 8t and
O.5g/m3 in Cu

AUSTRIA

AUS-l IGp. Hail 11,800 km2 I Hail Test Program I Weiz district

1

1985 I Agr. (P) 14 AlC with 17 l/bOD! of AgI Convective May-Sept Evaluation based on
46'50' N Every year acetone burners Total consumption clouds, bases 36 days historical records,
15'45' E Yes for seeding cloud 260 kg for year colder than l00C crop damage and

bases and tops colder hail pad data,
than ~200e. report planned after
Seeding criteria: 1999
regional forecasts EIS-No
and radar data CIB~No

(C-Band)

AUS-2 lOp. Hail I 500 km' I Lower Austria - I Krems district

1

1981 IAgr. (P) 12 A/C with 12 lIhour of AgI Convective clouds IMay-Aug I As AUS-l
Hail Test Program 48'20' N Every year acetone burners Total consumption with bases colder 27 days

15°31'E for seeding cloud 80 kg per year than lOoe and
base tops colder than

~200e. Seeding
criteria: as
AUS-I
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IV. REGISTER OF 1993 PROJECTS

BULGARIA

BG-I Bulgarian Hail 42°45' N I1969 I Agr., Rockets with 500 g of PBIz per Convective clouds May-Aug Evaluation based on
Suppression Project 23°45' E EveI)' year Wea. Ser. pyrotechnic rocket. with bases 17 days historical records,
(B-1) Yes Insurance flares, inwcloud Total consumption warmer than lOOC report planned.

(G) seeding at temp. 1143 kg per year and tops colder EIS-No
between -S~ and than -200C. CIB-Yes
-lOoe Seeding criteria

based on radar
echo top height,
hail cell top,
reflectivity

BG-2 I Res. Dev. I 2,000 km' IB-2 1420 N 24°E 1990 Res., As HG-L but 500 g of Pb~ per Convective clouds May-Sept Evaluation based on
PE,PR (Southern Every year Wea. Ser. seeding temp. are rocket with bases 15 days and randomization

Bulgaria) Yes (G) _3° to -10°C Total consumption warmer than 12 days with EIS-No
74 kg per year 1O"C. Seeding no seeding CIB-No

criteria: cloud top
temp. between
_10° and _30oe,
mdar reflectivity
;,35 DBZ, , , , , , , , ,

CHINA

CN-I lop. PE 1 10,550 1 Precipitation 300N, 102°E 1958 Agr., In~cloud seeding AgI. Total Convective Apr-Sept Evaluation based on
(E) Hail km' Enhancement and Sichuan Every year Wea. Ser. at _5De level with consumption orographic and 80 days historical records

Hail Suppression Province Yes pyrotechnical 28 kg/year stratiform clouds and crop damage
flares on rockets with bases colder data
and shells than lO"C and top EIS-Yes

temp. between 00 B/C-No
and -20OC.
Seeding criteria:
temp. about
_lODC and
supercooled
region> I km
(for PE); radar
echo "2=. 34 DBZ,
tops higher than
8 km (for hail
suppression)
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IV. REGISTER OF 1993 PROJECTS

CN-2 I Res. Gp. I 60,000 I- I HeiIongjiang
1

1975 IAgr. (G) lone AIC with AgI. Total Convective and May~Sept Evaluation based on

PE Hail km' Province Every year Wea. Ser. acetone burner consumption stratiform clouds 123 days historical records

Ye' and artillery shells 33 kg/year with tops colder and crop damage
at temp. below than -zooe or data, report planned
-lOoe, in-cloud between 0 and EIS-Ye,
seeding _20ce CIB-Yes

CN-3 I Res. Op. I25,000 I- I40'40' N \1990 IAgr. (G) \In-CIOUd seeding Liquid nitrogen, Convective and Jan-Sept, Dee Estimation based on

PE, Hail km' 116°30' E (near Every year Hyd. with artillery 4 kg/min, stratifonn clouds, historical records
Beijing) Yes shells and one Total consumption with bases colder and hail pad data

NC, GIB 2000 kg during than lOoe and top EIS-Yes
generators and the year temp. between 0° CIB Yes
liquid sp.ray used and _zoce.
at temp. below Seeding criterion:
O'C cloud depth more

than 1 km

CN·4 I Res. Op. 50,000 Precipitation 41'N 122'E 1992 Agr. (G) In-cloud seeding 80 kglhour of dry Convective and . Apr-Sept Evaluation based on

PE. (E), km' Enhancement and Liaoning Every year Res. at temp. -5°C with ice and 300 g/hr stratiform clouds 59 days historical records

(R) Inc., target, Hail Suppression Province Ye, acetone burners of AgI. Total with bases EIS-No

Hail 10,000 and solid consumption wanner than 10°C C/B-No

km' dispersal from 2000 kg of dry ice and top temp.

control 2 NC, and and 22 kg of AgI between 0° and
explosives on _20°C
shells

CN-5 lap. PE, I 40,000 I Precipitation INingxia

1

1988 IAgr. (G) Ilo-cloud seeding AgI, total yearly Convective and May-Sept Report planned

Hail km' Enhancement and Province Every year Wea. Ser. with acetone consumption stratiform clouds 150 day, EIS-No

Hail Suppression Ye' burner from one 10 kg with top temp. CIB-Yes

AlC. Artillery between 0 and
shells for hail _20°C. Seeding
suppression criterion: radar

echo> 10-15
DBZ in stratifonn
clouds

CN-6 lap. PE 1 1,200 km2 I Precipitation I Hainan.Island

1
1977 IAgr. (G) IIn-cloud 'eeding AgI, yearly total Convective clouds Ape-May EIS-No

(E) Enhancement Interrupted at ·temp. between consumption with bases 38 days CIB-No

Ye, 0° and -4°C with 5.2 kg warmer than 10°C
artillery shells and top temp.

between 0° and
-20'C
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IV. REGISTER OF 1993 PROJECTS

CN-7 I Res.Op. I 36,500 Hebei province 1990 Agr. (G) In-cloud seeding Convective and Apr-July Evaluation based on
PE Hail kml target Every year Res. at temp. -4- stratifonn clouds 92 days control modelling.

39,800 Yes -20°C with with bases colder RepoIt planned
km' acetone burner than l00c and EIS-Yes
control from 1 Ale and tops colder than CIB-Yes

pyrotechnic flares -20'C
in rockets and
artillery shells

CN-8 I Op. PE, 20,000 Precipitation Shanxi 1958 Agr. (G) In-cloud seeding SOO glbour of Convective and IMar-Oct I EIS-No
Hail (E), km2 target Enhancement and Province Interrupted Wea. at temp. -4- Agl. Total stratiform clouds 200 days CIB-No
Ine 10,000 Hail Suppression Yes -IO'C from A/C consumption with bases colder

km' 30 kg/year than lOoe and
, control tops warmer than

-20·C. Seeding
criteria: cloud top
temps. between
-5 and -200C,
cloud depth more
than 3 km

CN-9 I Res. Op. 1 10,000 IAs CN-8 I Guizbou 1958 Agr. (G) In-cloud seeding Agl Convective clouds Mar-Oct Evaluation based on
PE Hail km2 Province 27ON, EveIy year For. Hyd. with rockets and with bases colder 214 days historical records

106'13 Yes Wea. Ser. artillery shells than lODC and and hail pad data
tops colder than EIS-Yes
-2QDC. Seeding CIB-No
criterion: radar
reflectivity

CROATIA

CR-I Hail Suppression Between Sava 1971 (G) In-cloud seeding 2.2 kg/day of Agl. Convective clouds May, Gct Estimation based on
and Drava Every year with rockets at Total consumption with bases 21 days comparison with
rivers, 46DN, Yes temp. _8° to -12°C 42 kg during lbe wanner than IO"C historical records
17'13 year and tops colder and crop damage.

than -2O'C. Report is planned.
Seeding criteria: EIS-Yes
cloud top temp. CIB-No
below -28"C,
45 DBZ echo top
higher than O'C
level plus 1.4 km
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IV, REGISTER OF 1993 PROJECTS

CR-2 I Res. Dev. /11,000 IAs CR~l I Northern
1

1970 I Agr (G) I In-cloud soeding ITotal yearly I As CR-! IMay-Sept IAs CR-l except
Op. Hail km' Croatia EveI)' year Wea. Ser. with rockets at consumption 150 days CIB-Yes

Yes temp. 00 _ -IOoe 1,061 rockets,
with OA kg of
pyrotechnics each

FRANCE

FR-l I Res. Op. /80,000 ANELFA Southwestern 1952 Agr. (P) Ground-based AgI 8 glbou! per Convective clouds Apr-Dct Evaluation based on
Hail kml target France EveI)' year· seeding with 573 generator, Total with bases 50 days crop damage and

420,000 Yes acetone burners yearly warmer than lOoe hail pad data.
'km2 cODsumption and tops colder Report is available
control 908 kg than -20oe. EIS-Yes

Seeding criterion: CIB-Yes
hailstones with
diameter
exceeding 15 mm
being forecasted.

GERMANY

GE-! lop. Hail I 2,500 km' Hail Suppression- 49'N W'E (SW 1980 Agr. (G, Cloud base AgI Convective clouds Apr-Gct Estimation based on
target Stuttgart Area Germany) Every year p) seeding with Total consumption with bases 31 days comparison with
7,500 IOD? Yes Insurance acetone burners 120 kg per year warmer than lOoC historical records
control from 2 AlC and tops colder and hail pad data.

than w2O"C Report available
Seeding criteria: EIS-Yes
based on degree CIB-Yes
Of convective
instability, radar
data

I I , , , , , ,

GREECE

GR-l lop. Hail I 5,000 km2 IHelenic National Northern and 1984 Agr. (G) 5 AlC with AgI at a rate of Convective clouds April-Aug Estimation based on
Hail Suppression Central Greece Interrupted pyrotechnic flares 240 g/min with base temp. 41 days comparison with
Program Yes for seeding in Total consumption colder than lODC historical records,

clouds, cloud tops 273.1 kg during and tops colder crop damage and
and bases at ~8° to the year than -20'C hail pad data
-lOoC temp. Seeding criterion: EIS-No (planned)
levels 35 DBZ above CIB-Yes

~5ac level
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IV, REGISTER OF 1993 PROJECTS

ISRAEL

IS-I I Res. Op. IOpera- EMS-Rain Operational: 1960 Agr. (G) 60 GIB acetone AgI Convective clouds Jan-Apr, Estimation based on
PE Aug. tional: Enhancement Northern Israel Every year Hyd burners and 3 Airborne: 550 with bases colder Nav-Dec randomized

4,200 km' Experimental: Yes Ale with acetone glhour than l00c and 20 clays experiment. Report
target Central and burners seeding at GIB: 12 g/hour tops wanner than available
100 km2 Southern Israel cloud base level -2O"C (usually) or EIS-No
control colder CIB-Yes

(sometimes).
Experi- Seeding criterion:
mental: cloud top colder
6,800 km2 than _8°C
target
150 km?
control, ,

ITALY

IT-I I Res. PE, 13000 km' Rain Project Southern Italy 1988 Agr. (G) Cloud base AgI Convective clouds Feb-May Estimation based on

InC. target, 16'N,41'E Every year seeding with with bases below 22 seeded randomized
1,500 km No acetone burner 2,400 ID and tops units experiment

control from one Ale colder than _SaC EIS-Yes
CIB-No

JAPAN

JP-I IRes. Inc. 11-10 km' IStudy of Over sea near - Res. Wea. Seeding of cloud Dry ice at a rate Convective clouds Feb Estimation based on

PR Precipitation Japanese - Ser. tops by solid of 1.8 kg/min. with tops wanner I day changes in cloud

Formation in Snow Islands No dispersal from Total consumation than -200c and microphysical

Clouds and one AlC ID kg LWC > 0.5 g/m3 structure
Feasibility of Snow EIS-No
Cloud Modification CIB-No
by Seeding
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IV. REGISTER OF 1993 PROJECTS

JORDAN

JOR-l I Res.Op. 14,500 Precipitation East of Jordan 1986 Wea. Ser. GIB and in-cloud AgI, airborne and Orographic Oct-May Estimation based on
PE PR. km' Enhancement Valley (Gchre) Every year (G) seeding with 20 ground base; clouds with bases comparison with
(E) Program in Jordan except for generators arid dispersal rate colder than 10"C historical records

(PEP) 1989-91 acetone burner 420 g/hollr and and tops wanner Report planned
rain from one Ale, 30 gm/h than -20'C EIS-Yes
seasons respectively. Total consumption ClB-Yes
Yes Seeding criteria: 14.7 kg (AlC) arid

cloud top temp. 75.0 kg (GIB)
between _se and
-IDoe; presence
of liquid.water;
low ice particle
concentration. . . . . .

LIBYAN ARAB JAMAHllUYA

Ll-l lop., PE, 125.000 Libyan Cloud Tafara Plain, 1980 Wea; Ser. ClOud top and AgI at a rate of Convective and Oct-De:c Evaluation based on
Inc km' Seeding Project west coast of Every year in~cloud seeding 130 g/h. Total orographic comparison with

target, Libya Yes from 3 AIC yearly clouds. Seeding historical records,
40.000 consumption criterion: cloud report planned
km' 5.3 kg temp. about EIS-No
control _lOoe B/C-No

MACEDONIA. THE FORMER YUGOSLAV REPUBLIC OF

MAC-l lOp. Hail Hail Suppression Republic of 1971 Wea. Ser. In-cloud seeding Ag1 Convective clouds I Apr-Oct IEvaluatiou based 00
Macedonia Every year with rockets at _6° with top temp. 29 days comparison with

Yes - -12°e temp. -28°C or lower historical records
levels and logorithm of

maximum
reflectivity
exceeding 3.5
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IV. REGISTER OF 1993 PROJECTS

MALAYSIA

MAL-1 1 Op. PE 11.136 km' I Pedu Mud. Cloud INorthern part

1

1977 IWe•. Ser. I In-cloud seeding NaCI Convective clouds Oct-Dec Evaluation is not
(R) PR Seeding Operation of Peninsular Interrupted (G) from 1 AlC. Solid Total consumption with bases 47 days planned

Malaysia Yes dispersal and 6,450 kg during warmer than lODe EIS-No
liquid spray used the year and top temp. CIB-No

close to O"C
Seeding criterion:
cloud tops
between 4.5 and
6km. . , , . . . . ,

MOROCCO

MO-l I Res. PE 16,400 Programme Atlas 1984 Wea. SeT. GIB seeding with GIB seeding: AgI Convective Jan~Apr Estimation based on
(E) (R) kml target AL CHAIT Mountains, Every year (G) 15 acetone 20 glhour orographic and 28 days comparison with
Inc 6,000 km2 Central Basin Yes burners and Total consumption stratiform clouds historical records.

control propane 32.65 kg during with bases colder Report available
dispensers. the year. Propane than 10"C and top EIS-No
Seeding cloud 2 kg/hOUI temps. warmer CIB-Yes
tops, bases and Airborne seeding: than _20De
in-cloud with PbI,. 375 glhour Seeding criteria:
acetone burners, NaI 115 gib cloud top temp.
solid dispersal between -So and
and pyrotechnics ~20°C. cloud
from 2 Ale depth '" 1 km

NORWAY

NO-! IOp. Fog IAiIpon Oslo Airports: Trans. (G) 1 AlC dispersing Dry ice Fog at temp. IJan-Feb
runway Fomebu and Every year dry ice at fog top colder than 0" but Nov-Dec
area Gardermoen Yes level warmer than

_20°C
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IV. REGISTER OF 1993 PROJECTS

PERU

PE-l I Res. Op. 19,000 km' 1 Modification 11 '20'S; 1992 Enr. (G) GIB seeding with AgI, dry ice, Convective and Jan-Mar Estimation not

Inc. Artificial Del 76'20'W Intermpted Wea. Ser. 15 acetone NaCI. Total yearly orographic clouds planned

Tiempo Yes burners and consumption 300, with cloud bases EIS-No
in-cloud, cloud 2,000 and 3,000 warmer than lODe CIB-Yes
base and top kg, respectively and tops wanner
seeding with Ihan _20ce
aCetone burner
and solid
dispersal from

I I
1 Ale

I I I I

RUSSIAN FEDERATION

RF-1 lop. Hail I 771 km2 I Hail suppression IKrasnodar

1

1967 Ag,. (G) In-eloud seeding AgI Convective clouds Apr-Sept Estimation based on
district Every year Wea. Ser. at temp. between with bases 40 days historical data.

Y" _50 and _lODe warmer than lODe Report available
with rockets and and tops colder EIS-Yes
artillery shells than _20De CIB-Yes

Seeding criteria:
probability of hail
Pr ~ 0.4, ratio
of radar
reflectivities at
3.2 and 10 cm
wave lengths <

RF-2 I Dp. Hail I 1,035 km2 I Hail suppression I Northern 11967 IAgr. (G) IIn-e1oud seeding AgI Convective clouds Apr-8ept Estimation based on

Caucasas Every year Wea. Ser. at temp. _3° to with bases colder 38 days comparison with

Yes _15°e with than 100e and historical records
pyrotechnical tops between {)O EIS-Yes

flares on rockets and _200e C/B-Yes
Seeding criteria:
as RP-I

RF-3 I Avalanche 1150-200 1 Avalan~he INorthern 1983 Agr. Hyd. Shelling of snow lan-Apr Estimation based on

prevention km1- preventlon Caucasas Every year Tram. drifts on mountain Nov-Dec comparison with a

mountainous Yes Wea. Ser. 'slopes to initiate control area

areas. (Republic (G) early snow slips. EIS-Yes

of Cabardino- B/C-Yes

Balcaria)

- 16 -



IV, REGISTER OF 1993 PROJECTS

RF4 IOp.PE I 26,000 I Clo~d.se:ding for I Stavropol 1986 Agr. Cloud top and AgI, dry ice Convective and May-July Estimation based on
(E) km' preCIpItation District Every year Wea. Ser. in-cloud seeding Total consumption stratiform clouds 26 days comparison with

enhancement (Northern Yes (0) with pyrotechnical 6.8 kg and with base temp. historical data
Caucasas) flares from 2 Ale 150 kg, colder than lOoe. Report available

respectively Seeding criterion: EIS-No
in-cloud CIB~Yes

temperature
between _80 and
-15°C, , , , , , , , ,

SLOVENlA

SLO-I Hail Suppression Eastern 1971 Agr. In-cloud seeding AgI 8 g/km3 of Convective clouds May-Sept Estimation based on
Project of Slovenia Slovenia Every year Wea. Ser. at temp. -5 to cloud with bases 19 days historical records

Yes (0) -15°C with Total consumption warmer than lOoe and crop damage
pyrotechnic flares 35 kg during the and tops colder data.
on rockets year than -2O'C mS-No

Seeding criterion: CIB-Yes
radar reflectivity
> 40 DBZ at
height exceeding
O"C level by 1.5
km, , , , , , , , ,

SOUTII AFRICA

SA-I I Res. PE I Two National Bethlehem and 1990 AlC seeding of NaCI, KCI Convective clouds Jan-Mar, Estimation based on
target Precipitation Carouna. South Every year cloud bases with 12g/min with bases colder Oct-Dec randomized
areas, Research Program African Yes pyrotechnical Total consumption than IO"C and experiment and data
30,000 Highlands flares 250 kg during the tops colder than of microphysical

kmz each year -20"C measurements
Seeding criteria: EIS-No
radar reflectivity CIB-Yes
> 30 DBZ, well
deliMd updraft
area
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IV, REGISTER OF 1993 PROJECTS

SPAIN

SP-l I Gp. Hail I 8,000 km2 I C~pan~ de Lucha Zaragoza and 1970 Agr. (G) GIB seeding with Ag! Convective clouds May-Oct Evaluation based on
AntlgranlZO en Tentel Every year 151 acetone with tops colder 168 day, crop damage data
Aragon (Antihail Provinces burners than -20·C. Report available
Campaign in Seeding criterion: EIS-No
Aragon) hail predicted in

Aragon, Rioja
and Navarra

SP-2 I Gp. Hail I 10,000 I Servicio Northern Spain 1969 Agr. (G) GIB seeding with Ag!. Total As SP-! May-Sept Evaluation based on
km' Interprovincial de Every day acetone generators consumption 139 days hail pads and

Defensa Antigranizo Y" 450 kg hailstone
de AIava, la Rioja y composition
Navarra analysis

EIS-No
CIB-No

SP-3 I Res. Op. I 5,000 km' PAI.A Lean City 1985 Agr. (G) GIB seeding with AgI and propane. Convective clouds June-July Evaluation based on
Hail target region Every year Re,. 10 acetone Total consumption with bases colder randormzation,

10,000 burners 18 kg and 1,000 than lOoC and comparison with

km' kg, respectively tops colder than historical records,
control _20°C. Seeding crop damage data,

criterion as SP-l hail pad data and
modelling
EIS-Yes
CIB-Yes

I I , I I I I I I I

SYRIAN ARAB REPUBI.IC

SY-I I Res. PE 170,000 Rain Enhancement The whole 1991 Agr. (G) Cloud top seeding Ag!. Total Convective and lan-Apr, Dec Evaluation based on

(R) Ext. km2 target Project Syria EveI)' year with pyrotecbnic consumption 18,6 orographic clouds comparison with

Increase 10,000 Ye' flares from 5 AlC kg with bases colder historicall records

of run-off lJn' than lOoe and top Report available

and control temp. between 0 EIS-No

ground and _20°C. C/N-Yes

water Seeding criteria:

reserve based on routine
meteorological
data and airborne
observations
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THAILAND

TH-1 lop. PE Cloud Seeding Thailand 1972 Agr. (G) Cloud top and NaCl plus exo- Convective and Mar-oct Evaluation based. on
(E) (R) Operational Every year base seeding by and endothermic orographic clouds 240 days crop damage data
PR Program Yes solid dispersal chemicals at a rate with bases EIS-Yes

from 3 Ale of 2 tons within warmer than lOoe C/B-Yes
ZO-30 km tracks and tops warmer

than Doe. . . . . . . .
UKRAINE

UK-1 5,000 km.2 Precipitation Dnepropetrovsk 1990 A!l,r. Res. In-cloud seeding AgI Convective and Mar, Estimation based on
target Enhancement for District Every year (G) with pyrotechnic Total consumption stratiform clouds May-June historical records
11,000 Agricultural 48"N 33"E Yes flares and dry ice 1,057 flares. with bases colder 8 days Report available
km' Production from 2 Ale Dry ice. than lOoe and EIS-Yes
control tops warmer than B/C-Yes

Total consumption -ZO"C
750 kg during the Seeding criteria:
year presence of

droplets in clouds
with depth > 250

m and temp. <
-4°C fordry ice
and < _7°C for
AgI

UK-2 I Op.Hail I 5,000 km' IHail Suppression ICrimea

1
1968 Agr. (G) In~cloud seeding AgI Convective clouds May-Sept Estimation based on

target Peninsular Every year With pyrotechnical Total consumption with bases colder 19 days comparison with
Yes t1ates on rockets 9.86 kg than 1000C and bistorical records,

tops warmer than crop damage data
-20°C. Seeding and comparison
criteria: presence with control area
of liquid phase in EIS-Yes
clouds with depth CIB-Yes
> 400 m, temp.
< _7°C

UK-3 lOp. Hail I .4,000 km2 IHail Suppression IOdessa Distriot 1 1980 Agr. (G) As UK-2 AgI As UK-Z May-Sept IEvaluation based ou
(46°N,300 E) Every year Total consumption 12 days historical records

Yes 54Z kg EIS-Yes
B/CwYes
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UNITEDSTATESOFAMEIDCA

US-l I Fog 1162 km2 I Fairchild Cold Fog Fairchild APE, - Def. (G) Cold fog seeding
I Propane 1 Ilan-Apr, I EIS-Yes

Dispersal System Washington with GIB propane Total consumption Nov·Dec
NOAA 92-771 diSpensers 27,320 I 31 days
93-815

US-2 I PE I 2,916 km2 I Nevada Ruby Western Ruby - Res. (G) 6 GIB acetone
I AgI 1 1 lan-Feb I EIS-No

Mountains Project Mountains burners Total consumption Nov·Dec
NOAA 92-774 Watershed 14,072 g 31 days
93-816

US-3 I PE I 9,7201an2 I Nevada Carson· Walker and - Res. (G) Ale with AgI

1-
1 I.n-Mar I EIS-No

Walker Project Carson pyroteclinic flares GIB 6 glhour per Nav-Dee
NOAA 92-775 Watershed, and wing tip generator, 51 days
93-817 Nevada burners airborne 200

glhour per
generator
Total consumption
24,194 g

US-4 I PE I 5,410 km2 I Nevada Truckee- Truckee River - Res (G) 7 GIB acetone
AgI 1- Ilan-Apr I EIS-No

Tahoe Project Watershed, burners and Total consumption Oct-Dec
NOAA 92-776 Nevada 1 Ale with 29,665 g 26 days
93-818 pyrotechnic flares

or burners

US-5 I PE I 765 km' NOAA 92-814 American River - Mum. (G) 8 GIB acetone AgI 20 g/bour per I- I Gct-Dee I EIS-Yes
target Watershed; burners burner. 1 days
3,240 km2 California Total consumption
control 313 g

I Snowpack 11'620 km'
.

30 GIB acetone AgI 8 glhours per 1- 1 lan-M.r I EIS-NoUS-6 NOAA 92-793 Box Elder, - Water
augmenta~ target, 93-829 Cache and Rich . resouICes burners burner. Nov-Dee
tiOD 16,000 Counties, Utah (P) Total consumption 21 days

km' 19,598 g

control

US-7 I Mountain 36,930 Central and Central and - Water 80 GIB acetone AgI 8 glhour per 1- I lan-D"" I EIS-No
snowpack km' Southern Utah Southern Utah resources burners burner. 33 days

augmenta- target, Cloud Seeding (P) Total consumption

tion 24.300 NOAA 92-782 52,968 g

km' 93-825
control , ,
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US-8 I Mountain 810 km2 Mokelumne NOAA Central Sierra Em. (P) 6 GIB acetone AgI 25 glhour per Jan-Dee Evaluation is
snowpack 92-779 93-820 Nevada burners burner. 46 days planned based on
increase Mountains, Total consumption target/control ratio
water California 39.937 g EIS-No
supply
increase

US-9 I Mountain 1,620 km2 Lake Almanor Northem Sierra Em. (P) 9 GIB acetone AgI 25 glbour per I- I Nav-Dee I As US-8
sDowpack target, NOM 93-821 Nevada burners burner. 10 days
increase, 454 km2 mountains Total consumption
water control California 11,100 g
supply
increase

US-1O I Mountain 650 km2 WASATCH Front Utah - Muni. (G) 14 GIB acetone AgI 8 glhour per I- I Jan-Feb I EIS-No
snowpack target, (mountains) burners burner. 16 days
augroenta- 490 km2 NOM 92-783 Total consumption
tion control 11,506 g

US-11 I PE 11,340 Santa Barbara Santa Barbara, - Muni. (G) 6 GIB generators Ag112 glhour per ,- IJan-Mar I EIS-Yes
km' NOM 92-795 California and Ale with GIB generator and 15 days

wing-tip 180 g/hour per
gener;ltors airborne generator

Total consumption
14,994 g

US-12 I PE I 632 km' Santa Clara Project Santa Clara Muni. (G) Seeding from Ag! I- I Jan~Apr I EIS-Yes
target, NOM 93-798 County, 1 AlC with Total consumption 2 days
1944 km:/. California pyrotechnics and 400 g
control liquid fuel

generator

US-13 I Mountain 32,400 West Uintas Northern Utah Water 15 GIB acetone AgI, 8 glhour per I- I Nov-Dec I EIS-No
snowpack km' NOM 93-829 Resources burnets generator 4 days
augmenta- target, (F) Total consumption
tion 16,200 2.338 g

km'
control

US-14 I Winter 325 km:/. Central Colorado Vail and - Water 10 GIB acetone AgI 5 g/hour to
1- IJan-De< I EIS-Yes

snowpack target, Program (Vail) Beaver Creek Resources burners 20 glhour per 46 days

augmenta- 2,590 km:/. NOM 92-787 areas, Colorado (F,G) burner.
tion PE control 93-822 Total consumption

13,684 g
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US-15 I Fog I 3.5 km' IFog Dispersal ISalt Lake City

I
I Trans. (P) IGIB dry ice IDry ice. I I lan-Feb, I EIS-Yes

target, NOAA 92-781 International dispersal Total consumption Nav-Dee
16.2 km:!. 93-824 Airport 3,640 kg 11 days
control---

US-16 I PE I 765 km' I American River ICalifornia I- I Muni. I - I Ag!. Total

1
I Oct-Dee

NOAA 93-814 consumption 1 day
313 g

US-17 I PE I 7,210 km:!. I Kings River Kings River Muni. (G) 10 GIB AgI 6 to 9 glbou!

1-
Ilan-May I EIS-Yes

NOAA 92-794 Basin, generators, 1 Ale per GIB generator Dec
93-830 California with 2 wing tip and 120 to 180 42 days

generato,rs g/bou! by Ale
generator
Total consumption
2.062 g

US-18 I Fog I 32.5 km' NOAA 93-828 Medford NC Dry ice I INav-Dee I EIS~No

airport, Oregon Total consumption 4 days
1,534 kg

US-19 I Snowpack 11,300 km' Ogden River Upper Ogden - Water 6 GIB acetone AgI 8 g/hour per
1 - I Jan-Feb I EIS-No

augmenta- NOAA 92-789 River and Lost Resources burners burner 16 days
tion Creek (P) Total consumption

Drainages 5,942 g

US-20 I PE I 3;888 km'" San Joaquin River San Joaquin - Water 19 GIB generators AgI 1- I Jan-Dec I EIS-No
target, Project River, Resources and pyrotechnics Total consumption 55 days
6,480 km2 NOAA 93-806 California (P) on 1 AIC 18,193 g
control---

US-21 I Winter 325 km2 Aspen Colorado Aspen, - (P) 10 GIB acetone
AgI I Ilan-Feb, I EIS-No

snowpack target, Program Colorado burners Total conswnption Nov-Dec
augmenta- 2,590 km' NOAA 92-786 9.213 g 39 days
tion, PE control 93-823

US-22 I Snowpack 583 km? Big Sandy River Wyoming - Muni. - AgI 1 INov-Dec
augmenta- target NOAA 93-819 Total consumption 2 days
tion 138g

US-23 I PE I 1,620 km' Solano County Solano County, - Muni. (G) 1 AIC seeding AgI 2-200 g/min 1- I Feb-Mar I EIS-Yes
target, NOAA 93-799 California clouds with Total consumption 13 days

1,620 Ian2 pyrotechnic 3,900 g

control devices at temp.
oDe to _IOOC
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US-24 I PE I 4,536 km' I Southeast Idaho I Southeast Idaho I - IMuni. I- I *~ta1 consumption I I Jan-Apr
NOM 93-796 14 days

13,228 g

US-25 I PE I 3,900 km' Tuolumne River Tuolumne (0) Local In-cloud and AgI I- I lan-Apr I EIS-Yes
target, Project County, cloud top 1 AlC Total consumption 31 days
7,780 lan2 NOM 93-800 California seeding with 7,498 g
control pyrotechnic

devices and liquid
spray

US-26 I PE I 1,500 km' Eastern Sierra Eastern Sierra, - (0) Local Cloud top seeding AgI 60 to 6,000 I- I loo I EIS-Yes
target, Program California with pyrotechnics glhour 7 days
3,240 km2 NOM 93-801 from 1 Ale Total consumption
control 3,060 g

US-27 I PE I 2,592 km' Monterey Project Monterey - (0) Local In-cloud and AgI 60 to 10,000 I- I laD-Mar I EIS-Yes
target, NOM 93-804 County, cloud-top seeding glhour 17 days
3,900 lan2 California with pyrotechnics Total consumption
control and liquid fuel 5,706 g

generators, all
from 1 Ale

US-28 I PE I 1,620 km' Kaweah River Kaweah River, (0) Local In-cloud and I AgI 1- IJoo-Apr, I EIS-Yes
laIget, Project California cloud top seeding Total consumption Doe
3,240 km2 NOM 93-802 with 6 GIB 9,548 g 32 days
control generators and.

pyrotechnics and
liquid fuel
generator on
1 AlC

US-29 I PE I 3,800 km' Kern River Project Kern River (0) Local As US-26 IAgI I- IJan~May I EIS-Yes
target, NOM 93-803 basin, Total consumption 23 days
16,200 California 9,080 g
km'
control

US-30 I PE I 1,620 km' I Sao Luis Obispo ICalifornia ,- I(0) Local IM US-26 but 7 IAgl 1- I lan-Feb I EIS-Yes
laIget, NOM 93-805 GIB generators Total consumption 25 days
3,240 kmz used 11,794 g
control
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US-31 I PE I 11,340 I Boise Program I Boise River

I
I (G) Local 115 GIB Agl IAgl 8 glhoUI per I 1 Jan-Ap, I EIS-No

km' NOAA 92-791 basin, Idaho generators generator Nav-Dee
93-826 Total consumption 40 days

27.344 g

US-32 I PE I 7,452 kml Eastern Idaho 1 Eastern Idaho
1- IMuni. 1- 1 Agl I IJan~Apr

NOAA 93-797 Total consumption 23 days
25,092 g

US-33 I PE I 7,209lan2 I Kings River, California (G) Local 12 GIB generators AgI 8 glhour per

1-
1 Jan-May I EIS-Yes

California NOAA and 1 Ale with GIB generator, Dec
92-794 93-830 2 wing tip 120 g/hour per 42 days

generators airborne generator
Total consumption
20,062 g

US-34 I PE Hail I 7,740km2 I North Dakota Western North (G) Local Cloud base and Agl I- IJune~Aug I EIS-No
Weather Dakota in--cloud seeding Total consumption 30 days
Modification with acetone 30,420 g
Program District I burners and .Dry ice
NOAA 93-812 pyrotechnics from Total consumption

2 Ale at temp 387 kg
_2°C to -12°C

US-35 I PE Hail I 22,080 I North Dakota North Dakota - (G) Local as US-34 AgI and dry ice 1- I June-Sept I EJS-No
km' Weather Total consumption 37 days

Modification 80,740 g and
Program District IT 1,113 kg
NOAA 93-813 respectively

US-36 I PE I 17.820 IColorado River Colorado River - (G) Local Cloud-base AgJ ,- IJuly-Sept I EIS-No
km' Municipal Water basin, Texas Hyd. seeding from Total consumption 14 days

District 1 AlC 2,080 g
NOAA 93-808

US-37 I PE Hail I 40,800 IWestern Kansas West Central - (G) Local Cloud base and AgI and dry ice. - Jan-Apr
km' Weather and Southwest top seeding with Total consumption May-Sept

Modification ](ansaa 4AlC 55,845 g and 67 days
NOAA 93-807 3,159 kg

respectively

US-38 I Res. I 39,300 I Tracer Experiment INorth Dakota I - IRes. (G) 1- I *~~ consumption 1- IJune-July
km' NOAA 93-811 2 days

29 g
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US-39 I Mountain 840 lan2 IFeather River 1 Middle Fork

1-
I(G) Local I!0 GIB liquid 1 Propane 12 lIhour I- I Nov-Dec I EIS-Yes

snowpack target, NOAA 92-831 Feather River Hyd, propane Total consumption 4 days
enhance- 3.2lan2 California dispensers 6.606!
ment for control
water
supply

UZBEKISTAN

UZ-l lop. Hail I 800 km' I Samarkand Project I Zarafshan 1983 Agr, (G) Cloud-base and Ag! Convective clouds Apr-Aug Evaluation based on
Valley, Every year in-cloud seeding with bases colder 22 days historical records
Samarkand Yes with rockets and than 1()Oe and and crop damage
District shells with tops colder than data

pyrotechnics at -20oe. Seeding EIS-Yes
temp. _6° to _lOoe criterion based on C/B-Yes

radar data

UZ-2 I Op, Hail I 1900 km' Shahrisyabz Project Kashkadarya 1979 As UZ-l Ag1 As UZ-! I As UZ-! 11 As UZ-!
River, Every year
KasbkadilIYa Yes
District

UZ-3 lop, Hail I 3,130 km-:-I Namangan Project r;:;-ana Valley, !969 I Agr, (G) I As UZ-! I Ag! I As UZ-l I As UZ-! I As UZ-!
Namangan Every year
District Yes

UZ-4 lop, Hail I 800 km' Andijan Project Eastern 198! I Agr, (G) I As UZ-l I AgI I As UZ.! I As UZ-! I As UZ-!
Fergana Valley, Every year
Andijan District Yes

YUGOSLAVIA

YU-! I Op, Hail I 66,000 IHail Suppression in IRepublic of I!967 Agr, (G) In-cloud seeding AgI Convective clouds Apr~Oct Evaluation based. on
km' Serbia Serbia Every year with pyrotechnics Total consumption with bases colder 39 days comparison with

Yes on rockets at 607 kg than 10"C and historical records
temp. -40 to M 12GC tops colder than and crop damage

-20·C. Seeding data
criteria: EIS-No
maximum CIB Yes
reflectivity region
above O"C level,
cloud top colder
than -28"C
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ARGENTINA'

ARG-1 4 lop. Hail I 1,950 km2 I Hail SUppression I Northern

1

1985 IAgr. (G) I In-cloud seeding AgI Convective clouds Nav-Dee Evaluation based on
Province of Every year at temp. levels _3 0 Total consumption with bases crop damage data.
Mendoza (1) - -9OC with 78.6 kg warmer than lOOC Report available

pyrotechnic flares and tops colder EIS-Yes
on rockets than -20'C CIB-Yes

Seeding criteria:
radar reflectivity
between 35 and
55 DBZ and
extendoD of 45
DBZ region
above O°C level
exceeding 2 km
or radar
reflectivity > 55
DBZ and said
extendoD > 2.5
km, , , , , , , , ,

ARMENIA

AR-I lop. Hail I 4,170 km' IModificatiou of I Yerevan area I1964
I Agr. (G)

target hydrometeological (40'10' N Every year
4,000 km2 processes 44'30' E) Yes
control

41nformation submitted by the Russian Federation whose experts performed the project.

- 29-



VI. REGISTER OF 1994 PROJECTS

AUSTRALIA

AU-l I Res. PE 13,000 km' Tasmanian Dry~Jce Central Plateau, 1992 Enr. (0) Ale dispersing Dry ice, Stratiform clouds May-oct Evaluation based on
Inc. target. Cloud Seeding Tasmania Every year dry ice in clouds 40 kg/hour with bases colder 14 days randomization,

40,000 Experiment No and cloud tops at Total consumption than lOoe and top report available.
km' (DICSE), Stage ill ~lOoC level where 600 kg during the temp. between ElS-No
control supercooled year _3°C and -25°C CIB-Yes

LWC>O.l g/m] Seeding criteria:
cloud depth
greater than half
the height of
cloud base,
average
supercooled
liquid water in
cloud exceeds
O.lg/mJ in St and
O.5g/mJ in Cu

AU-2 lop. PE 113,000 I The New South North West of 1994 Hyd. (0) One Ale Seeding AgI. O.5lcg/hOUf Stratiform clouds Nav-Dee Evaluation based on
(E) lanz ta~et Wales Drought New South (1) in-clouds, cloud and dry ice with bases comparison with

Relief Cloud Wales tops and bases 40 kg/hour. Total warmer than lOoC historical records
Seeding Operation with acetone consumption: and cloud top EIS-No

burners and by 30 kg of AgI and temp. between -5 C/B-Yes
solid dispersal 100 kg of dry ice and _25°C.

Seeding criteria:
as AU-I, , , , , , , , ,

AUSTRIA

AUS-1 I Op.Hail 11,800 km2 IHail Test Program IWeiz district 1985 Agr. (P) 3 AlC with 17 llhour of AgI Convective May-Sept Evaluation based on
46'50' N Every year acetone burners Total consumption clouds, bases 28 days historical records,
15'45' E Yes for seeding cloud 205 kg for year coIder than lifC crop damage and

bases and tops colder hail pad data,
than -ZO'C. report planned after
Seeding criteria: 1999
regional forecasts EIS-No
and radar data CIB-No
(C-Band)
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AUS-2 I Op.Hail I 500 km' I Lower Austria - I Krems district

1

1981 1 Agr. (P) 12 AlC with 12 l/hour of AgI Convective clouds I May-Sept I A, AUS-l
Hail Test Program 48'20' N Every year acetone burners Total consumption with bases colder 24 days

15'31' E Ye, for seeding cloud 42 kg per year than 10'C and
base tops colder than

-20"<:. Seeding
criteria: as
AUS-l, , , , , , , . ,

BULGARIA

BG-l lop. Re, 1 15,000 I Bulgarian Hail 42'45' N 1969 Agr., Rockets with AgI, 41 g per Convective clouds Apr-Dct Evaluation based on
Hail km' Suppression Project 23'45' E Every year Wea. Ser. pyrotechnic rocket. Total with bases 43 day, historical records,

(B-1) Ye, Insurance flares. in-cloud consumption warmer than IOce report planned.
(G) seeding at temp. 147 kg per year and tops colder EIS-No

between _5° and than -20"C. CIB-Yes
-IO'C Seeding criteria

based on radar
echo top height,
hail cell top,
reflectivity

BG-2 I Res. Dev. I 2,000 km' IB-2 142' N 24'E 1990 Res., As BG-l, but AgI, 41 g per Convective clouds Apr-Sept Evaluation based on
PE, PR (Southern Every year Wea. Ser. seeding, temp. are rocket. Total with bases 13 days seeded randomization

Bulgaria) (?) (G) _3° to -IDee consumption warmer than and 12 days EIS-No
3.5 kg per year lOoe. Seeding with no ClB-No

criteria: cloud top seeding
temp. between
-10' and -30'C,
radar reflectivity
"35 DBZ
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CHINA

CN-l lOp. PE 1 12,800 I Precipitation 30'N, lO2'E 1958 Agr., In~cloud seeding AgI. Total Convective Apr-Sept Evaluation based on
(E) Hail km' Enhancement and Sichuan Every year Wea. Ser. at ~5ac level with consumption orographic and 80 days historical records

Hail Suppression Province Yes pyrotechnical 37.8 kg. Liquid stratifOrDl clouds and crop damage
flares on rockets nitrogen 575 kg with bases colder data
and shells and one than 10"C and top EIS-No
A/C. Liquid spray temp. between 0" B/e-Yes
also used and -20°C.

Seeding criteria:
top temp. about
-lOoe and
supercooled
region > 1 1an
(for PE); radar
echo ;:: 34 DBZ,
tops higher than
8 km (for hail
suppression)

CN-2 I Res.Op.
1

60
'000

Precipitation Heilongjiang 1975 Agr. (G) One Ale with AgL Total Convective and May-Sept Evaluation based on
PE Hail km2 target Enhancement. Hail Province Every year Wea. SeT. acetone burner consumption stralifonn cloUds 144 days historical records
(R) 30,000 Suppression Yes and artillery shells 285 kg/year with tops colder and crop damage

km' at temp. below than R200C or data, report planned
control -10°C, inRcloud between 0 and EIS-No

seeding R20°C CIB-Yes

CN-3 I Res.Op.
1

15
'000

IAs CN-2 140'40' N 11990 Agr. (G) InRcloud seeding Liquid nitrogen, Convective and Jan-Sept, Dec Estimation based on
PE, Hail km' 116°30' E (near Every year Hyd. with artillery 4 kg/min. stratifonn clouds, 290 days historical records,
(R) Beijing) Yes shells and one Total consumption with bases colder crop damage and

AlC. 20 GIB 2000'kg.during than lO'C and top hail pad data
generators and the year temp. between 0° EIS~Yes

liquid spray used and -20"C. CIB Yes
at temp. below Seeding criterion:
O"e cloud depth more

than 1 km
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CN-4 I Res. Gp. 50.000 Precipitation 41'N 122'E 1992 Agr. (G) In~cloud seeding 50 kglhour of dIy Convective and Apr-Sept Evaluation based on
PE, (E), km' Enhancement and Liaoning Every year Res. at temp. _ScC with ice and 300 g/hr stratiform clouds 26 days historical records
(R) Inc.• target, Hail SUppression Province Yes acetone burners of AgI. Total with bases EIS-Yes
Hail 10,000 and solid consumption wanner than lODe CIB-Yes

km' dispersal from 1500 kg of dry ice and top temp.
control 2 Ale, and and 20 kg of AgI between 00 and

explosives on -ZO°C
shells

CN-5 I Gp. PE.
1

40
•
000 .1 Precipitation Ningxia 1988 Agr. (G) In-cloud seeding AgI, total yearly Convective and May-8ept Estimation not

Hail km' Enhancement and Province Every year Wea. Ser. at temp. < -4°C consumption stratifonn clouds 150 days planned
Hail Suppression Yes with acetone 10 kg with top temp. EIS-No

burner from AlC. between 0 and CIB-Yes
Artillery shells -ZO°C. Seeding
for hail criterion: radar
suppression echo> 10-15

DBZ in stratiform
clouds

CN-6 I Gp. PE I 920 km' Precipitation Southwest of 1977 Agr. (G) In-eloud seeding AgI, yearly total Convective clouds IMay I EIS-No
(E) Enhancement Hainan Island Interrupted at temp. between consumption with bases 31 days CIB-No

Yes 0° and -4°C with 15.6 kg wanner than l00c
artillery shells and top temp.

between 0" and
-20'C

CN-7 I Res. Gp. I 36,500 Hebei province 1990 Agr. (G) In-cloud seeding Convective and Apr-July Evaluation based on
PE Hail km2 target Every year Res. at temp. -4- stratiform clouds 118 days control inodelling.

39,800 Yes -20°C with with bases calder Report planned
km' acetone burner than WOC and EIS-Yes
control from 1 AlC and tops colder than CIB-Yes

pyrotechnic flares -20'C. Seeding
in rockets and criteria: cloud
artillery shells base lower than

2 km, cloud
depth> 2 km,
LWC > 0.1 g/m3
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CN-8 I Op. PE.
1

20
'000

Precipitation Shanxi 1958 Agr. (G) In-cloud seeding 500 g/hou! of Convective and IMar-Oct IEIS-No
Hail (E), km1 target Enhancement and Province Interrupted W... at temp. -4 - Ag!. Total stratiform clouds CIB-Yes

Inc 10.000 Hail Suppression Yes _lOoe with consumption with bases colder

km' acetone burner 35 kg/year than 10"C and

control from one A/C. tops warmer than
Rockets and shells _20oe. Seeding
also used criteria: cloud top

temps. between
-5 and _20oe,
cloud depth more
than 3 km

CN-9 I Res. Gp. 1 12,795 1 As CN-8 I Guizhou

1

1958 1 Agr. (G) 1 In-cloud.seedmg IAgI 1 Convective and Mar-Oct Evaluation based on

PE Hail km' Province 27QN. Interrupted For. Hyd. with rockets and orographic clouds 214 days historical records
106GB Yes Wea. Ser. artillery shells with bases colder crop damage and

than lOoe and hail pad data
tops colder than EIS-Yes
_20oe. Seeding CIB-Yes
crirerion: radar
reflectivity

CN-1O lop. Res.
1

20

•

000 Snowfall Xinjiang 1978 Agr. (G) 6 GIB generators AgI. Total All types of Jan, Nov-Dec Evaluation based on

Dev PE km2 target Enhancement Province, Every year Wea. Ser. and 2 A/C with consumption clouds with bases 220 days comparison with

(R) Inc. 15,000 40'N.87'E Yes acetone burners 10 kg colder than lOOC historical records

km' for in-cloud and top temp. and crop damage

control seeding at temp. between 0" and data
_6" - -15"C -ZO"C. Seeding EIS-No

criteria for C/B-Yes
convective
clouds: radar
reflectivity >
40DBZ

CN-ll lOp. PE I2,300 km' Precipitation Jiangxi 1979 Agr. (G) In-cloud seeding Ag!. Total Convective clouds July-Sept Evaluation based on

(R) target Enhancement Province Intenupted with artillery consumption: 8 kg with bases colder comparison with

3,300 lan2 Yes shells than 1O'C and historical records

control tops colder than EIS-No
-2fJ'C. Seedffig CIB-Yes
criteria: cloud
depth 6-10 km
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CN-12 lOp. PE I 14.000 IPrecipitation IAnhui Province

1

1988 I Agr. (G) I In-cloud seeding AgI, 175 glhour. Convective and July-Sep. Evaluation based on
km' Enhancement by Interrupted Wea. Ser. with acetone Total stratiform clouds 63 days historical records

Aircraft Yes burner from one consumption: 3 kg with bases colder EIS-No
Ale at temp. than 100C and "'p CIB-No
below Doe temp. between 0"

and -20'C.
Seeding criteria:
in-cloud temp.
< Doe, radar
reflectivity
10-30 DBZ, , , , , , , , ,

COSTA RICA

COR-l I Op. PE I 600 km' I Programa de 10'30' N 1994 Em. (G) In-cloud airborne AgI. Total Convective clouds July-Nav Evaluation based on
Siembra de Nubes 84°50' W (?) seeding with consumption 21.5 with bases 120 days comparison with
sabre Embalse Laguna Arena! pyrotechnical kg wanner than l00C historical records
Arena! flares at temp. and top temp. EIS-No

below -5"C between 0" and CIB-Yes
-2O'C

CROATIA

CR-I Hail Suppression Between Sava 1971 (G) In-cloud seeding AgI. Total Convective and July, Oct Estimation based on
and Drava Every year with rockets at consumption orographic clouds 45 days comparison with
rivers, 46°N, Yes temp. ~8° to ~12°e 230 kg during the with bases historical records
17'E and 341 GIB year warmer than woe and crop damage.

acetone bumers and tops colder Report is planned.
than -20'C. EIS~Yes

Seeding criteria: CIB-No
cloud top temp.
below -28"C,
45 DBZ echo top
higher than O"C
level plus 1.4 km

CR-2 I Res_ Dev.
1

11,000 IAs CR-l INorthern
1

1970 Agr (G) In~cloud seeding Total yearly As CR-l July-Qct As CR-l except

Op, Hail km' Croatia Every year Wea. Ser. with rockets at consumption 102 days CIB-Yes
Yes temp. 0° - -10°C rockets 120, with

and 341 GIB 0.4 kg of
acetone burners pyrotechnics each.

Acetone solution
of AgI. "'tal
19,158 1
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FRANCE

FR-l I Res. Op. 1 80,000 ANELFA Soutbwestem 1952 Agr. (P) Ground~based AgI 8 g/hollr per Convective clouds Apr-Oct Evaluation based on
Hail lan~ target France Every year seeding with 545 generator. Total with bases 38 days crop damage and

420,000 Yes acetone burners yearly warmer than lOoe hail pad data.
km' consumption and tops colder Report is available
control 784 kg man -20°C. EISMYes

Seeding criterion: CIB-Yes
hailstones with
diameter
exceeding 15 mm
being forecasted

GERMANY

GE~ Op.Hail I 2,500 lan2 Hail Suppression- 49°N lO~E (SW 1980 Agr. (G, Cloud base AgI Convective clouds Apt-Oct Estimation based on
target Stuttgart Area Gennany) Every year P) seeding with Total consumption with bases comparison with
7,500 km2 Yes Insurance acetone burners 120 kg per year warmer than lOoe historical records
control from 2 Ale and tops colder and hail pad data.

than -20°C Report available
Seeding criteria: EIS-Yes
based on degree C/B-Yes
of convective
instability, radar
data, , , , , , , ,

ISRAEL

IS-l IRes.Op. IOpera- EMS-Rain Operational: Experimen- Agr. (G) 60 GIB acetone AgI. Total Convective clouds Jan~Apr, Estimation based on

PE (R) tional: Enhancement Northern Israel tal1960 Hyd burners and 3 consumption: AlC with bases colder Nov-Dec randomization

4,200 km1 Experimental: Operational AlC with acetone 200 kg GIB Iban lOoC and 100 days (experiment) and

target Central and 1975 burners seeding at 200 kg tops warmer than comparison with

100 kmz Southern Israel Every year cloud base level _20°C (usually) or historical records

control Y" colder (operational).
(sometimes). Report available

Experi- Seeding criteria: EIS-No

mental: cloud top colder CIB-Yes

6,8001anz than _8°C; wind

target direction

150 km2

control
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ITALY

IT-I I Res. PE, 13,000 km' Rain Project Southern Italy 1988 Agr. (G) Cloud base AgI Convective clouds Jan.-May Estimation based on
Inc. target, 16°N,41°E Every year seeding with seeding criteria: 36 seeded randomized

1,500 km No acetone burner bases below units experiment
control from ODe Ale 2,400 m and tops EIS-Yes

colder than -8OC CIB-No

LIDYANAMBJAMAHllUYA

LI-I 25,000 Libyan Cloud Tafara Plain, 1980 Wea. Ser. Cloud top and AgI at a rate of Convective and Oct-Dec Evaluation based on
km' Seeding Project west coast of Every year in-cloud seeding 150 gib. Total orographic clouds comparison with
target, Libya Yes from 3 Ale yearly with bases colder historical records,
40,000 consumption 6 kg than 10"C and top report planned
km' temp. bet\Veen 0° EIS-No
control and _20ce. B/C-No

Seeding criterion:
cloud temp.
between _50 and
-20"C, , , , , , , , ,

MACEDONIA, THE PORMER YUGOSLAV REPUBLIC OP

MAC-I Hail Suppression Republic of I 1971 I Wea. Ser. IIn-cloud seeding AgI Convective clouds I Apr-Oct IEvaluation based on
Macedonia Every year with rockets at _6° top temp. Seeding 29 days comparison with

Yes - _12°C temp. criteria: -28"C or historical records
levels lower, logorithm

of maximum
reflectivity
exceeding 3.5 and
maximum
reflectivity region
above Doe level
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MALAYSIA

MAL-I lOp. PE 11.136 km' I Pedu Mud. Cloud I Northern pan

1

1977 IWe•. Se.. I In-cloud seeding I NaCl Convective clouds Oct~Dec Evaluation is not
(R) PR Seeding Operation of Peninsular Interrupted (G) with liquid spray Total consumption with bases 58 days planned

Malaysia Yes from 1 Ale 11,100 kg during wanner Ihan 10ue EIS-No
the year and top temp. CIB-No

close to ooe
Seeding criterion:
cloud tops
between 4.5 and
6 km, , ,

MONGOLIA

MON-I 500 m2 IHail-94 I 48'N 1000E
1

1991 I Agr. (G) I In-doud seeding AgI. Total Convective and June-Sept Evaluation based on
Every year Wea. Ser. with shells at consumption orographic clouds 100 days comparison with
Yes temp. bet';Veen 10 kg with top temp. historical records.

_100 and -20°C below -20aC Report available
EIS-No
C/B-Yes, , , , , ,

MOROCCO

MO-I I Res. PE 16,400 Programme Adas 1984 Wea. Ser. GIB seeding with GIB seeding: Ag! Convective lan-Apr Estimation based on
(E) (R) km2 target AL CHAIT Mountains, Every year (G) 15 acetone 20 g/hour orographic and 31 days comparison with
Ine 6,000 lan2 Central Basin Yes burners and Total consumption stratiform clouds historical records.

control propane 32.65 kg during with bases colder Report available
dispensers. the year. Propane than 100C and top EIS-No
Seeding cloud 2 kglhour temps. warmer CIB-Yes
tops. bases and Airborne seeding: than -20"C
in-cloud with PbI, 375 g/hour Seeding criteria:
acetone burners, Nal1l5 g/h cloud top temp.
solid dispersal between _50 and
and pyrotechnics _20uC, cloud
from 2 AlC depth 2=: 1 km

NORWAY

NO-I lop. Fog I Airport Oslo Airports: Trans. (G) 1 AIC dispersing Dry ice Fog at temp. I Jan-Feb

runway Fornebu and Every year dry ice at fog top colder than 00 but Nov-Dec

.rea Gardennoen Yes level warmer than
-200e
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RUSSIAN FEDERATION

RF-I lop. Hail I 771 k:m2 I Hail suppression I Krasnodar
1

1967 I Agr. (G) I In·doud seeding AgI Convective clouds May-Sept Estimation based on
district Every year Wea. Ser. at temp. between with bases 12 days historical data.

Yes _5° and _lODe wanner than lO"C Report available
with rockets and and tops colder EIS-Yes
artillery shells than -20'C CIB-Yes

Seeding criteria:
probability of hail
Pr ~ 0.4, ratio
of radar
reflectivities at
3.2 and 10 cm
wave lengths < 1

RF-2 I Op. Hail I 1,006 k:m2 IHail suppression INorthern

1

1967 Agr. (G) In-cloud seeding AgI Convective clouds Apr-Sept Estimation based on
Caucasas Every year Wea. Ser. at temp. _3° to with bases colder 22 days comparison with

Yes -lye with than W'C and historical records
pyrotechnical tops between 0" EIS-Yes
flares on rockets and _20°C CIB-Yes

Seeding criteria:
as RF~l

RF-3 lOp. PE I 40,000 I Clo~d. se:ding for Stavropol 1986 Agr. Cloud top and AgI, dry ice Convective and May-July Estimation based on
(E) km' preclpltatlon District Every year Wea. Ser. in~cloud seeding Total consumption stratiform clouds 28 days comparison with

enhancement in (Northern Yes (G) with pyrotechnical 6.8 kg and with base temp. historical data
large areas Caucasas) flares from 2 AlC 150 kg, colder than lO"C. Report available

respectively Seeding criterion: EIS-No
cloud top above CIB-Yes
-Q"C level (from
radar data)
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SLOVENIA

SLO-1 lop. Hail I 9,700 km' I Hail Suppression I Eastern
1

1971 I Agr. I In-cloud "'ding AgI 8 g/km3 of Convective clouds Juue~Aug Estimation based on
Project of Slovenia Slovenia Every year Wea. Ser. at temp. ~5 to cloud wilh bases 11 days historical records

Ye, (G) _15°C with Total consumption warmer than l00c and crop damage
pyrotechnic flares 50 kg during the and tops colder data.
OD rockets year than _20°C EIS-No

Seeding criterion: ClB-Yes
radar reflectivity
::2:. 40 DBZ at
height exceeding
Doe level by 1.5
km. , , ,

SOUTH AFRlCA

SA-I I Res. PE I Two National Bethlehem and 1990 A/e seeding of NaCl, KCl, MgO Convective clouds Jan-Mar, Estimation based on
target Precipitation Carouna. South Every year cloud bases with with bases colder Oct-Dec randomized
areas, Research Program African Yes pyrotechnical than 100e and experiment and data
30,000 Highlands flares tops colder than of microphysical
kmz each ~20°C measurements

Seeding criteria: EIS-No
radar reflectivity C/B-Yes
~ 30 DBZ, well
defined updraft
area, , , , , , , ,

SPAIN

SP-1 I Cp. Hail 1 10,000 IServicio Northern Spain 1969 Agr. (G) GIB seeding with AgI. Total As SP-l May-Sept Evaluation based on
km2 Interprovincial de Every day acetone generators consumption 153 days hail pads and

Defensa Antigranizo 325 kg hailstone
de Alava, la Rioja y composition
Navarra analysis

THAILAND

TH-1 lop. PE - Cloud Seeding Thailand 1972 Agr. (G) Cloud top and NaCI plus exo- Convective and Mar-Cct Evaluation based on

(E) (R) Operational Every year base seeding by and endothermic orographic clouds crop damage data

PR Program Yes solid dispersal chemicals at a rate with bases EIS-Yes
from 3 AlC of 2 tons within warmer than lQoC CIB-Yes

20-30 km tracks and tops warmer
than ooe
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UKRAINE

UK-I 5,000 lan2 Precipitation Dnepropetrovsk 1990 Agr. Res. In-cloud seeding AgI Convective and Mar, Estimation based on
target Enhancement for District Every year (G) with pyrotechnic Total consumption stratiform clouds May-June historical records
11.000 Agricultural 48"N 33"E Yes flares and dry ice 1,000 flares. with bases colder 7 days Report available
km' Production from 2 AIC Dry ice. than lOoe and EIS-Yes
control tops warmer than B/C-Yes

Total consumption -20"e (stratifOIDl
650 kg during the clouds) or colder
year (convective

clouds). Seeding
criteria: presence
of droplets in
clouds with depth
> 250 m and
temp. < -4"C for
dry ice and
< -7"C for AgI

UK-2 I Op, Hail I 5.000 km' IHail Suppression 1 Crimea I1968 Agr. (G) In-cloud seeding AgI Convective clouds May-Sept Estimation based on
target Peninsular Every year with pyrotechnical Total consumption with bases colder 14 days comparison with

Yes flares on rockets 5.99 kg than lOoC and historical records,
tops warmer than crop damage data
_20°C. Seeding and comparison
criteria: presence with control area
of liquid phase in EIS-Yes
clouds with depth CIB-Yes
> 400 m, temp.
< _7°C

UK-3 lOp. Hail I 4,000 km2 IHail Suppression IOdessa District 1 1980 Agr. (G) As UK-2 AgI As UK-2 May-Sept Evaluation based on
(46°N, 300E) Every year Total consumption 9 days historical records

Yes 199 kg EIS-Yes
B/C-Yes

UNITEDSTATESOPAMEIDCA

US-l I Fog 1,162 km2 I Fairchild Cold Fog I Fairchild APB. ,- IDef. (G) I Cold fog seeding IPropane I- I Jan-Mar I EIS-Yes
Dispersal System Washington with GIB propane Total consumption 25 days
NOAA 93-815 dispensers 13.0361
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US-2 I PE 10.336 Ruby Mountains Western Ruby Res. (G) 6 GIB acetone Agl

1

1 Jan-Feb I EIS-No
Snowpack km' Project Mountains burners Total consumption Nov~Dec

augmenta- NOM 93-816 Watershed, 14.223 g 25 days
tion 94-852 Nevada

US-3 I PE 10,423 Nevada Carson- Walker and Res. (G) Ale with AgI I- I lan-Apr I EIS-No
km' Walker Project Carson pyrotechnic flares GIB 6 glhour per 16 days

NOM 93-817 Watershed, and wing tip generator,
Nevada burners airborne 200

g/hour per
generator
Total consumption
8,821 g

US-4 I PE I 3,532 km2 I Truckee-Tahoe Truckee River - Res (G) 7 GIB acetone
AgI 1- 1 Jan-ApT I EIS-No

Project Watershed, burners and Total consumption Nav-Dec
NOM 93-818 Nevada 1 Ale with 55,017 g 39 days
94-854 pyroteclmic flares

or burners

US-5 I PE I 765 km' NOM 93-814 American River - Muni. (G) 8 GIB acetone AgI 20 glhour per - lan-Mar I EIS~Yes

target 91-848 Watershed, burners burner. Nov-Dec
3,240 km2 California Total consumption 31 days
control 18,240 g

US-6 I Snowpack 1810 km' NOM 93-829 Box Elder, - Water 30 GIB acetone AgI 8 g/hours per - Jan~Mar I EIS-No
augmenta~ target 94-862 Cache and Rich resources burners burner. Dee

tion Counties, Utah (P) Total consumption 25 days
29.729 g

US-7 I Mountain 32,400 Central and Central and - Water 80 GIB acetone AgI 8 g/hour per - Jan~Apr 1 EIS~No
snowpack km' Southern Utah Southern Utah resources burners burner. Nov~Dec

augmenta~ target, Cloud Seeding (P) Total consumption 34 days

tion 24,300 NOM 93-825 58,642 g

km' 94-866
control

US-8 I Mountain 810 km2 Mokelumne NOAA Central Sierra - Eur. (P) 6 GIB acetone AgI 25 glhour per - Jan-May Evaluation is

snowpack 93-820 94-856 Nevada burners burner. Nov~Dec planned based on

increase Mountains, Total consumption 51 days target/control ratio

water California 56.706 g EIS~No

supply
increase
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US-9 I Mountain 1,620 km' Lake Almanor Northern Sierra Enr. (P) 9 GIB acetone AgI 25 g/hour per I- INov-Dec I As US-8
snowpack target, NOM 94-857 Nevada burners burner. 22 days
increase, 454 km? mountains Total consumption
water control California 28,000 g
supply
increase

US-10 I Mountain 356 km'" WASATCH Front Utah - Muni. (G) 14 GIB acetone AgI 8 g/hour per I 1Ian-Feb I EIS-No
snowpack target (mountains) burners burner. Nov-Dec
augmenta- NOM 93-832 Total consumption 22 days
tion 94-864 9,420 g

US-lI I PE 12.960 Santa Barbara Santa Barbara, - Muni. (G) 6 GIB generators AgI 12 g/honr per 1- I Ian-Mar I EIS-Yes
km' IObispo California and Ale with GIB generator and Dee

NOM 93-827 wing-tip 180 g/hour per 13 days
94-865 generators airborne generator

Total consumption
15,476 g

US-12 I PE I 632 km' Santa Clara Project Santa Clara Mum. (G) Seeding from AgI I- IDec I EIS-Yes
target, NOM 94-851 County, 1 Ale with Total consumption 4 days
1944 km'" California pyrotechnics and 4,200 g
control liquid fuel

generator

US-13 I Mountain 800 km'" Northern Utah Northern Utah - Water 15 GIB acetone AgI, 8 g/hour per I IIan-Mar I EIS-No
snowpack target NOM 93-829 Resources burners generator Dee
augmenta- 91-862 (P) Total consumption 25 days
tion 29,726 g

US-14 I Winter 325 km2 Central Colorado VaiI aod - Water 10 GIB acetone AgI 5 glbour to ,- IIan-Feb I EIS-Yes
snowpack target, Program (VaiI) Beaver Creek Resources burners 20 glbour per Nov-Dec
augmenta~ 2,590 km2 NOM 93-822 areas, Colorado (P,G) burner. 43 days
tion PE control 94-859 Total consumption

12,982 g

US-15 I Fog I 3.5 km' Fog Dispersal Atlanta - Trans. (P) GIB dry ice Dry ice. I- I Ian I EIS-Yes
target, NOM 93-824 International dispersal Total consumption I day
16.2 km2 Allport 100 kg
control

US-16 I PE I 765 km' American River California - Mum. - AgI. Total - Jan-Mar
NOM 93-848 consumption Nov-Dec

18,240 g 31 days
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US-17 I PE I S, 184 kml I Kings River I Kings River

1-
1Muni. (G) 110 GIB AgI 6 to 9 glhour I - IJan~Dec I EIS-Yes

NOAA 94-837 Basin, generators, 1 Ale per GIB generator 36 days
California with 2 wing tip and 120 to 180

gener~tors glhour by Ale
generator
Total consumption
39,608 g

US-18 I Fog I 32.5 km' NOAA 93-828 Medford Ale 1 Dry ice I I Jan~Dec I EIS-No
94-850 airport, Oregon Total consumption 5 days

1,024 kg

US-19 I PE I 1,134 km' Calaveras River California Agl. Total I IDee
NOAA 94-868 consumption 2 days

170 g

US-20 I PE I 3,888 km' San Joaquin River San Joaquin Water 19 GIB generators AgI I - IJan-Dec I EIS-No
target, Project River, Resources and pyrotechnics Total consumption 42 days
6,480 km'" NOAA 94-836 California (P) on 1 Ale 56,292 g
control---

US-21 I Winter 325 km'" Aspen Colorado Aspen, - (P) 10 GIB acetone AgI I- Ilan-Feb I EIS-No
snowpack target, Program Colorado burners Total consumption 24 days
augmenta- 2,590 km'" NOAA 93-823 5,201 g
tion, PE control

US-22 I Snowpack 583 km2 Big Sandy River Wyoming - Muni. - AgI I IFeb
augmenta~ NOAA 93-819 Aug-Sept
tion 94-849

US-23 I PE 1,620 km' Solano County Solano County ~ - Muni. (G) 1 Ale seeding IAgI 2-200 gI- I - I Jan~Feb 8 days I EIS-Yes
target, NOAA 94-833 California clouds with Total consumption
1,620 km' pyrotechnic 12,300 g
control devices at temp.

ODC,to _lODe

US-24 I Snowpack I842km' ILake OrovilIa I California
1- IHyd. IGIB seeding with Propane. Total Jan

augmenta- NOAA 93-831 Muni. propane consumption 2 days
tion dispensers 2,8081
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US-25 I PE I 3,900 km' Tuolumne River Tuolumne (G) Local In-cloud and I AgI 1- I lan-Dee I EIS-Yes
target, Project County, cloud top 1 Ale Total consumption 23 days
7,780 km' NOAA 94-834 California seeding with 17,100 g
control pyrotechnic

devices and liquid
spray

US-26 I PE I 1,460 km' Eastern Sierra Eastern Sierra, - (G) Local Cloud top seeding AgI 60 to 6,000 I- I Jan-Dec I EIS-Yes
target, Program California with pyrotechnics glbeur 19 days
3,240 km2 NOAA 93-801 from 1 Ale Total consumption
control 94-835 11,840 g

US-27 I PE I 2,592 km' Monterey Project Monterey - (G) Local In-cloud and AgI 60 to 10,000 1- I Jan~Dec I EIS-Yes
. target, NOAA 94-840 County, cloud-top seeding glhour 10 days
3,900 km2 California with pyrotechnics Total consumption
control and liquid fuel 10,400 g

generators, all
from 1 Ale

US-28 I PE I 1,620 km' Kaweah River Kaweah River, (G) Local In-cloud and I AgI 1- I Jan-Dec I EIS~Yes

target, Project California cloud top seeding Total consumption 42 days
3,240 km2 NOAA 94-838 with 6 GIB 26,723 g
control generators and

pyrotechnics and
liquid fuel
generator on
1 Ale

US-29 I PE I 3,800 km' Kern River Project Kern River (G) Local As US-26 I AgI 1- I Jan·May I EIS-Yes
target, NOAA 93-803 basin, Total consumption 23 days
16,200 California 9,080 g
km'
control

US-30 I Snowpack I550 km' Grand Mesa Colorado - Hyd. - AgI. Total - Mar-Dee
augmenta- NOAA 94-842 Muni. consumption 3 days
tion 6,070 g

US-31 I PE I 11,340 Boise Program Boise River - (G) Local IS GIB AgI AgI 8 glhour per - Jan-Apr I EIS-No
km' NOAA 93-826 basin, Idaho generators generator Noy-Dec

94-860 Total consumption 41 days
34,462 g
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US-32 I Soowpack 13'240 km' Eastern Idaho Eastern Idaho Muni. AgI I IDec
augmenta~ NOAA 94-863 Total consumption 9 days
tion 25.092 g

US-33 I PE I 5,184 !an! Kings River, California (G) Local 12 GIB generators AgI 8 g/hour per I- IJan-Dec I EIS-Yes
California NOAA and 1 Ale with GIB generator, 36 days
93-830 94-837 2 wing tip 120 g/bour per

generators airborne generator
Total consumption
39,608 g

US-34 I PEHail I 7,737km2 I Atmospheric North Dakota Res. AgI, dry ice. I- IJune-Ang
Modification Total consumption 14 days
Program 37,170 g and
NOAA 94-844 469 kg,

respectively

US-35 I PE Hail I 22,080 IAtmospheric North Dakota Res. AgL Total I- I Jan-Aug
km' Modification consumption 27 days

Program 129,900 g and
NOAA 94-845 1176 kg,

respectively

US-36 I PE I 17,820 I Big Spring Colorado River (G) Local Cloud-base AgI I I Apr~Oct I EIS-No
km' NOAA 94-846 basin, Texas Hyd. seeding from Total consumption 14 days

lAIC 2.360 g

US-37 I PE Hail I 38,880 IWestern Kansas West Central (G) Local Cloud base and Agl and dry ice. 1- IMay-Sept
km' Weather and Southwest top seeding with Total consumption 50 days

Modification Kansas 4A1C 73,084 g and
NOAA 93-807 2,308 kg

respectively

US-38 I Snowpack 583 lanz Wind River I Wyoming I- IHyd. I- IAgI I - I Aug-Sept
augmenta- NOAA 93-819 Muni.
tion 94-849

US-39 I Snowpack North Colorado Colorado - Hyd. - Agl. Total I INov~Dec
augmenta~ NOAA 93-818 Muni. consumption 16 days

tion 94-841 5,644 g

US-40 I PE 650 kmz Oneida County Indiana - Muni. - Ag. Total I- IDee
NOAA 94-843 consumption 5 days

15,472 g
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UZBEKISTAN

UZ-! IOp. Hail I 800 km' I Samarkand Project I Zarafshan !983 Agr. (0) In-cloud seeding AgI. Total Convective clouds Apr-Aug Evaluation based on
Valley, Every year with rockets and consumption in with bases colder 22 days historical records
Samarkand Yes shells with UZ-! - UZ-4 than !o'e and and crop damage
District pyrotechnics at projects 10.1 kg tops colder than data

temp. -60 to -IO"C -20oe. Seeding EIS-Yes
criterion based on CIB-Yes
radar data

UZ-2 lop. Hail I !.9OO km' . Shahrisyabz Project Kashkadarya !979 As UZ-! Ag! As UZ-l I As UZ-! I As UZ-!
River, Every year
Kashkadarya Yes
District

UZ-3 I Op. Hail I 3,130 kml Namangan Project r;:;-ana Valley, !969 I Agr. (0) I As UZ-! I Ag! I As UZ-! I As UZ-! I As UZ-!
Namangan Every year
District Yes

UZ-4 lop. Hail I 800 km' Andijan Project Eastern !98! I Agr. (0) I As UZ-! I AgI I As UZ-! I As UZ-! I As UZ-!
Fergana Valley, Every year
Andijan District Yes

YUGOSLAVIA

YU_Is I~. Hail I 66.000 I Hail Suppression in I Republic of 1!967 IAgr. (0) I In-cloud seeding AgI Convective clouds Apr-Oct Evaluation based on
km' Serbia Serbia Every year with pyrotechnics with bases colder comparison with

Yes on rockets at than 100e and historical records
temp. -40 to _12°C tops colder than and crop damage

-ZOOC. Seeding data
criteria: EIS-No
maximum CIB Yes
reflectivity region
above O"C level,
cloud top colder
than -Z8°C

SA continuation of activities on YU-1 project in 1993.
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VU. ADDRESSES OF REPORTING AGENCIES

ARMENIA

AUSTRALIA

AUSTRIA

BULGARIA

CHINA

COSTA RICA

CROATIA

FRANCE

GEORGIA

GERMANY
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Special State Interprize on Modification
of Hydrometeorological Processes

54, Leo SI.
YEREVAN
375 002 Armenia

Hydro-Electric Commission
Cloud Seeding Department
GPO Box 355D, Hobart
TASMANIA
700I Australia

Department of Climatology
Central Institute of Meteorology

and Geodynamics
Hohe Warte 38
A-1l90 VIENNA
Austria

National Institute of Meteorology
and Hydrology

66, blvd. Tsarigradsko chaussee
1784 SOFIA
Bulgaria

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

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

Meteorological and Hydrological
Service of Croatia

Gric 3
ZAGREB 10000
Croatia

Association Nationaie d'Etude et de
LUlle Contre les Fleaux Atrnospheriques

52, rue Alfred Dumerii
31400 TOULOUSE
France

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

University of Hohenheim
D-70593 STUTTGART
Germany



GREECE

ITALY

ISRAEL

JAPAN

JORDAN

LIBYAN ARAB REPUBLIC

MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF

MALAYSIA

MONGOLIA

MOROCCO

NORWAY
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Hellenic Agricultural Insurance
Organization

45 Mesogion SI.
P.O. Box 14103
11510 ATHENS
Greece

Ufficia Centrale di Ecolosta Agraria
Via del Caravita, 71A
00186 ROMA
Italy

Israel Meteorological Service
P.O. Box 25
BET-DAGAN
50250 Israel

Meteorological Research Institute
Japan Meteorological Agency
1-1 Nagarnine
TSUKUBA, Ibaraki 305
Japan

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

Meteorological Department
Administration of Research and

Cloud Seeding
P.O. Box 5069
TRIPOLI
Libyan Arab Republic

Republic Hydrometeorological
Institute

Skupi bb
91000 SKOPJE
The Former Yugoslav Republic of Macedonia

Malaysian Meteorological Service
Ibu Pejabat Kajicuaca
Jalan Sultan
46667 PETALING JAYA
Malaysia

Ministry of Nature and Environment
Office of Hydrometeorology and

Monitoring
Hudaldaany gudang 5
ULAANBAATAR-11
Mongolia

Direction de la Meteorologie Nationale
Service de Recherche AtmospheriquesfCNCRM
Aeroport CASA/ANFA
CASABLANCA
Morocco

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



PERU

RUSSIAN FEDERATION

SLOVENIA

SOUTH AFRICA

SPAIN

SYRIAN ARAB REPUBLIC

THAILAND

UKRAINE
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Servicio National de Meteorologia
e Hidrologia

Jr. Cahuide 805 OF. 406 CP 1308
LIMA 11
Peru

Federal Service for Hydrometeorology and
Monitoring of Environment

Administration for Weather Modification
12 Novovagankovskay str.
123342 MOSCOW
Russian Federation

Hydrometeorological Institute
Vojkova liB
LJUBLJANA
61000 Slovenia

S.A. Weather Bureau
Private Bag XI5
BETHLEHEM
9700 South Africa

Gobierno de Aragon
Centro de Proteccion Vegetal
Apartado 727
ZARAGOZA 50080
Spaln

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

4 Milicias 4-1"
26003 LOGRONO
Spain

Universidad de Leon
Dep. de Fisica
24071 LEON
Spain

Syrian Ministry of AgricuJture and
Agrarian Reform

Rain Enhancement Project
DAMASCUS
Syrian Arab Republic

Bureau of the Royal Rainmaking and
Agricultural Aviation

Kasetsart Uuiversity
Phahalyokin Rd., Chatuchak
BANGKOK 109000
Thailand

Ukraine Research Institute for
Hydrometeorology

37, Prospekt Nauki
252650 GSP KIEV, 28
Ukralne



UNITED STATES OF AMERICA

UZBEKISTAN

YUGOSLAVIA
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NOAA
National Weather Service
SILVER SPRINGS, MD 20910
USA

Main Administration of Hydrometeorology
Uzbek Service for Weather Modification
72, Observatorskay SI.
700052 TASHKENT
Uzbekistan

Federal Hydrometeorological Institnte
Bircaninova 6
11001 BEOGRAD
Yugoslavia



VIII. MEMBER COUNTRIES REPORTING ON COMPLETED PROJECTS

Page

ARMENIA· 55

CHINA 56

COSTA RICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

CROATIA 57

FRANCE 57

GEORGIA 58

GERMANY 59

GREECE 59

ITALY , 60

JORDAN 60

MALAYSIA 60

MONGOLIA 61

MOROCCO 61

SPAIN 61

SYRIAN ARAB REPUBLIC 61

THAILAND 62

·Information on a completed project which took place in Armenia was submitted by Georgian
experts who participated in the project.
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IX. REPORTS ON COMPLETED PROJECTS 1993-1994

ARMENIA7

Mountainous terrain in the Lake
Sevan area
Target: 5,000 km2

Fixed

Precipitation enhancement from
convective and stratifom1 clouds
1978-1990
Apr~Oct

Nov~Mar

Agent: AgI
Winter time: ground-based seeding with
25-30 generators ata rate of 0.8-
1.0 kglhour
Summer time: AIC seeding at altitude
5·7 km with pyrotechnic flares at a rate
of 5-10 flares per cloud top. Seeding
criteria based on radar data on cloud
depth (1-2 km in winter), size and
reflectivity
Experimental unit: 24 hours in winter and
12 hours in summer. Seeded/unseeded
units: 92/100 in winter and 72169 in
summer. Restricted randomization,
provided that seeding criteria are met.
Basis for evaluation: 100 rain gauges and
10 rain recorders. Evaluation method:
comparison of seeded/unseeded units
using Student and selected sum tests.
Results: 20% and 30% increase in
precipitation amounts in summer and
winter, respectively, at 0.05-0.10
statistical signficance levels

1. Svanidze G.G. et. ai, "On physical and
economical efficiency of precipitation
enhancement activities in Transcaucasus"
Proc. of High Mountain Geophysical
Institute, 1992, ISS 85, pp 80-90
2. Begalishvili N.A., Methods for planning
and evaluation of efficiency of precipitation
enhancement in mountaineous regions (as
revealed in Transcaucasus) - Announcement
on theses for doctor's degree in physics and
mathematics - Tbilisi, 1995

Institute of Hydrometeoro!ogy
Georgian Academy of Sciences
150 A, Av. Agmaskenebeli
380012 TBILISI
Georgia

'Information submitted by Georgian experts
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IX. REPORTS ON COMPLETED PROJECTS 1993.1994

CHINA

Mountainous terrain in Baiyang River
basin
Target: 2,100 km2

Control: 1.600 km2

Both fixed, 20 km apart

Flat terrain in Hebei Province
Target: 36,500 km2

Control: 39,800 km1

Variable, about 200 km apart

COSTA RICA

Hilly terrain near Laguna Arenal
(lO'30'N, 84'50'W)
Fixed target: 600 m2

Rain and snow enhancement
from orogrliphic clouds
1983-1994
lan-Nay

Rainfall enhancement from
stratifonn clouds
1990-1994
Mar-July

Precipitation enhancement from
convective clouds
July-Nov 1994

Agent: AgI. Cloud seeding at a rate of
O.l2.5 kgfhour with 6 GIB generators and
Ale at altitudes 3-4 km. Standard seeding
period: 2 hours. Seeding criterion:
presence of supercooled water in clouds
(as revealed by Ale measurements).
Bases for evaluation: data from
10 recording precipitation gauges in
target and 5 gauges in control areas.
Evaluation method: target-control
regression analysis. Result: 22.6%
precipitation amount increase at statistical
significance level 0.0035

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

Agent: AgI. In~cloud airborne seeding at
temp. -SoC. Seeded: 120 days

- 56 -

G. Ziyi et. aI, 1989 ~The orographic cloud
seeding over the Baiyang River basin
Klamayi, Xinjing, China~ ~ The 5th WI\.10
Scientific Conf. on Weath. Mod. and Appl.
Cloud Physics, Beijing, pp. 539-542

WMO/TD-No. 537. pp. 235-240
WMO/TD-No. 596. pp. 549-552. 383-386.
409-410. 627-630

Jingyan Y. et, aI, ~The study on cloud and
precipitation physics and rainfall
enhancement technology~ - Meteorological
Press, China (year unknown)

Weather Modification Program
Office

46 Baishiqiao Rd.
BEIJING 100081
China

Weather Modification Program
Office

46 Baishiqiao Rd.
BEIJING 100081
China

Instituto Costarricense de
Electricidad

Apdo. 10032-1000
Sabana Norte
SAN JOSE
Costa Rica



IX. REPORTS ON COMPLETED PROJECTS 1993-1994

CROATIA

Mountainous, hilly and flat tenain in
Northern Croatia
Fixed Target: 11,000 km.2

FRANCE

Hilly and flat terrain in southwestern
France
Target: 80,000 km2

Control: 420,000 km?
Both areas fixed

Hail suppression from
convective clouds
25 years
July-oct

Suppression of hail from
convective and frontal clouds
43 years
Apr-Oct

Agent: AgI GIB seeding with
341 generators. Seeding criteria based on
radar reflectivity and cloud top
temperature. Seeded: 102 days. Result:
less frequency of hail occurrence as
compared to historical records

Agent: AgI from 545 ground-based
generators. Control is based on bail pad
data and crop damage data. Seeding
criterion: hail with diameter ~ 15 mm
prediCted. Seeding unit: 1 day with
8 hours of seeding. Evaluation method:
bivariable test with logarithmic
transformation. Result: 42%decrease in
hail mass at 0.01 statistical significance
level. See also 1992 Register
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Dessens, 1., 1986, "Hail in southwestern
France IT: Results of a 30 year Hail
Prevention Project with AgI seeding from
the ground" - J. Appl. Meteor. and Climate,
25. pp. 48-58

Meteorological and Hydrological
Service

Gric3
10000 ZAGREB
Croatia

ANELFA
52, rue Alfred. Dumeril
31400 TOULOUSE
FIllIlce



IX. REPORTS ON COMPLETED PROJECTS 1993-1994

GEORGIA

Hilly and flat area in Eastern Georgia
Two targets: 7,500 lanz, 4,500 kmz

Suppression of hail and lightning
from convective and frontal
clouds.
Hail suppression:
1961-1990
Apt-Oct
Lightning suppression:
1978-1983
May-Sept

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

. Results: 1) by 30-80% less crop damage
from hail in the target areas 2) smaller
size, radar reflectivity and lifetime of
seeded cells (as compared to unseeded)
Lightning suppression agent: Pb4 from
rockets at a rate of 2 rockets/min during
13-15 min if cloud top is at 8-10 lan or 4
rockets/min duririg 20 min if cloud top at
10-12 km
Experimental unit: a convective cell
Rand'omization of seededfunseeded. units:
4/3. Seeded/unseeded units: 88122.
Evaluation bases: radar and lightning
recorder data. Tested hypothesis:
lessening of cloud lifetime and lightning
activity. Results: positive and negative
effect found in 53.4% and 21.6% cases,
respectively with 25.0 % cases indicating
no defmite effect
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1. Kartsevadze A.!. et. al, 1975, "Certain
aspects of hail processes modification using
antihail Alazan system" - Proc. Geoph. Inst.
of Georgian Academy of Sciences v. 36,
pp. 13-27
2. Bartishivili LT., et. al, 1978, "Towards
physical bases of a method for hail
suppression" - Proe. of Transcaucasus
Research Hydrometeorological Institute

.(TRHI), ISS.67(73) pp. 73-82
3. Abshaev M.T., Burtsev I.I.,
Fedchenko L.M., 1990, "Antihail protection
in USSR" - Proe. All-Union Conference on
Weather Modification, Leningrad,
pp. 101-108.

Institute of Hydrometeorology
Georgian Academy of Sciences
150 A, Av. Agmaskenebeli
380012 TBlLISI
Georgia



IX. REPORTS ON COMPLETED PROJECTS 1993-1994

Yory Project
Mountainous terrain in Yory River
and Paravany Lake Basins
Two targets: 1,000 km? (Yory River
Basin) 2,200 km2 (Paravany Lake
Basin)
Control: 3,000 km?
Distance between areas: 20-30 km

GERMANY

Hilly terrain in Stuttgart area
Target: 2,500 km2

Control: 7,500 lcm2

Both areas are fixed and adjacent

GREECE

Hilly and mountainous terrain in
Northern Greece
Target: 1000 lcm2

Cootrol: 1000 km'
Both fIXed

Precipitation enhancement from
convective clouds
1978-1990
Apr-Oct

Suppression of hail from
convective and frontal clouds
15 years
Apr-Oct

Suppression of hail from
convective clouds
1984-1988
Apr-Sept

Seeding clouds at 3-8 km with AgI from
rockets and shells at a rate of 2-3 rockets
or shells per a convective cell. Seeding
criteria: based on radar data on cell size
and reflectivity. Experimental unit:
12 hours or an individual convective cell.
Seeding period: developing Cb.
Randomization: seeded/control cells 3/2.
Seeded cells: 196. Control cells: 92.
Evaluation bases: 40 rain gauges in target
area, radar observations. Evaluation
method: comparison of rainfall amount
from seeded and unseeded cells. Results:
60-80% increase in rainfall at statistical
significance level 0.10. Yory River run
off increase by 40% on seeded days as
compared to unseeded. Extended area
effect: two-fold increase in precipitation
amount from an individual cell at a
distance of 110-120 km downwind of
target area (statistical significance level
0.20)

Airborne seeding with AgI at cloud base
level at a rate of 2 kglhour. For more
infonnation see WMO Register for 1992

Airborne seeding with AgI at _lOoe level
at a rate of 0.4 kglhour. Experimental
unit: 24 hours. Seeded 37 units. Seeding
criterion: 35 DBZ echo above -5'C level.
Evaluation methods: 130 hail pads in
target and the same number in control
areas. Mann-Whitney U test applied.
Result: 70% reduction of hail mass at
0.05 statistical signficance level. See also
WMO Register for 1992
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I) Svanidze G.G. et. al, "Towards an
assessment of feasibility of cloud
modification effect determination from rain
gauge data in the warm. period of the year",
1981 - Proc. of TRHI, Iss.73(79) pp. 3-18
2) Svanidze G.G. et. ai, 1986 - -Guidelines
for precipitation enhancement from
convective clouds with antihail hardward",
Moscow, Hydrometeorol. Publishers

Georgian Main Administratibn for
Hydrometeorology

Department for Monitoring lUld
Protection from Dangerous
Hydrometeorological Phenomena

TBILISI
Georgia

University of Hobenheim
STUTTGART
Germany

ELGA
45 Mesogion St.
P.D. Box 14103
11510 ATIlENS
Greece



IX. REPORTS ON COMPLETED PROJECTS 1993-1994

ITALY

Rain Project. Flat terrain in Southern
Italy, Puglia region
Target: 3,000 km2

Control: 1.500 la:n2

Cross-over design with a buffer zone

JORDAN

Mountains and hilly area covering
major part of Jordan
Fixed target: 14,500 kmz

MALAYSIA

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

Rainfall enhancement from
convective and frontal clouds
6 years
Feb~May

Rainfall augmentation from
orographic clouds
1986-1995
Oct~May

Rainfall augmentation from
convective clouds
1993-1994
Aug-Nov

Airborne seeding at 600 m level with
Agl. Experimental unit: 1 day.
Randomizatioin unrestricted. Seeded:
151 units, Unseeded: 151 units.
Evaluation based on data from 22 rain
gauges in target area and 15 rain gauges
in control area. Evaluation procedures:
single ratio, double ratio, root double
ratio, WHW, Kolmogorov-SmimoY,
Kruskal-Wallis Tests. Result: seedlno
seed ratio of rainfall is 0.161, but small
amount of data makes this result
statistically insignificant

Agents: AgI and (NH4)z C03 (for warm
clouds). Seeding at a rate of 0.4 kg/hour
with 20 GIB generators and AlC
operating at 3,000 rn. Seeding unit:
1 day. Number of seeded/unseeded units:
65/650. Basis for evaluation: data from
12 recording precipitation gauges in
target area. Methods for evaluation:
comparison with historical records and
precipitation efficiency maps. Result:
rainfall increase by 15~19% at 0.05
significance level

Airborne seeding with NaCI at 1.5~2.1

km. Result: more precipitation presumed.
No evaluation made because of
mountainous terrain in the target area
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Bauistini et. al, 1993 "D controllo diefficacia
della sperimentazione di incremento
artificiale della ploggia net Sud dell' Italia:
srima di durata dell' esperimento in Puglia" ~

Bolleuino Geofisiko, Anno XVI, N 2M 3

Tahboub M.I.-K, "Status of precipitation
enhancement program in Jordan" ~

Submitted to publication in WMO Tecbnical
Document series

Via Del Caravita, 7/A
OO186RDMA
Italy

Meteorological Deparnnent
Precipitation Enhancement
Program in Jordan

P.D. Box 341011
Marka
AMMAN
Jordan

Malaysian Meteorological Service
JaIan Sultan
46667 Petaling Jaya
SELANGOR
Malaysia



IX. REPORTS ON COMPLETED PROJECTS 1993-1994

MONGOLIA

Hilly and mountainous tenain, 48"N
103°E
Fixed target: Soo km2

MOROCCO

Atlas Mountains. Mountainous terrain
Target: 16,400 km2

Control: 6,000 km2

Both fIxed, 80-100 km apart

SPAIN

Mountainous, hilly and flat terrain in
Navarra, Alava and La Rioja
Fixed target: 10,000 km2

SYRIAN ARAB REPUBLIC

Mountainous, hilly and flat terrain
Target: 170,000 km2

Control: 15,000 k:m2

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

Orographic and convective
clouds
1991-1995
June-Aug

Rainfall augmentation from all
types of clouds
IQ years
Nav-Apr

Suppression of hail from
convective clouds
1969-1995
May-Sept

Precipitation enhancement from
convective and frontal clouds
1991-1995
Nov-May

Agent: AgI in-cloud seeding at altitude
6-7 km with pyrotechnics on rockets.
Seeding criteria based on radar data.
Seeded: 100 days. Result: less hail mass

Ground-based and airborne seeding with
AgI and NaI at temp. less than -SoC.
Seeding rate: 0.375 kg/hour. Evaluation
basis: data from 20 and 10 rain gauges in
target and control areas. Statistical
method: linier regression. Result: 14-17%
increase in rainfall

GIB seeding of AgI with 115 generators.
Standard seeding period: from 13 till
1930 hours local time. Number of
seededlunseeded days: 1993 - 53/86,
1994 - 46/107

Agent: AgI. Airborne seeding at 5.5 km
altitude. Total seeding duration:
1009 hours. Basis for evaluation:
125 precipitation gauges (including
37 recording) in target area and
14 gauges (including 8 recording) in
control area. Result: precipitation
increase by 13%
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"An Evaluation Trial of the Morocco's
ALGHAIT Weather Modification Project"
6th WMO Conf. on Wea. Mod., Italy, 1994

WMO Report No. 22, WMO TO/No. 5%,
Vol. 1, pp. 325, 341, 221

Ministry of Nature and
Environment

Office of Hydrometeorology
and Monitoring

Khudaldaany Gudamj 5
ULAANBAATAR-ll
Mongolia

Direction de la Mereorologie
Nationale

Service de recherches
atmospheriques/CNCRM

Aeroport
CASA/ANFA
CASABLANCA
Morocco

Servicio Antigranizo
4 Milicias 4 - 10

26003 LOGRONO
Spain

Syrian Ministry of Agriculture and

Agrarian Reform
Rain Enhancement Project
DAMASCUS
Syrian Arab Republic



IX. REPORTS ON COMPLETED PROJECTS 1993-1994

THAIl.AND

Mountainous terrain. Floating target:
49,060 km'

Rainfall augmentation from
orographic and convective
clouds
1987-1994
Apr-Qct

Agent: AgI. Airborne cloud top seeding
at altitude about 7 km with pyrotechnic
flares (1-1O flares per cloud top). Seeding
criteria: LWC > 1.0 gloo', updraft
velocity ~ 5 mls. Experimental unit:
convective cell. Number of
seeded/unseeded units: 87/64. Basis for
evaluation: rain gauge data and radar
estimated rainfall data. Results: 69%
increase of rain cell volume, high cloud
top, longer duration, larger area of
rainfall from seeded cells. More samples
required

·62·

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

Bureau of Royal Rainmaking and
Agricultural Aviation (BRRAA)

Kasetsart UDiv .
Phanonyotin Rd.
Cbatucbak
BANGKOK 10900
Thailand



x. MEMBER COUNTRIES REPORTING NO WEATHER MODIFICATION PROJECTS IN 1993

Afghanistan
Angola
Azerbaijan
Bahamas
Belize
Canada
Costa Rica
Czech Republic
Djibouti
Ecuador
Egypt
Ethiopia
Georgia
Ghana
Hong Kong
Hungary
Iceland
India
Ireland
Kazakstan
Kenya
Korea, Republic of
Lebanon
Lithuania
Madagascar
Mauritius
Myanmar
Namibia
Netherlands
New Zealand
Niger
Oman
Poland
Qatar
Saint Lucia
Saudi Arabia
Seychelles
Sierra Leone
Singapore
Sri Lanka
Sudan
Sweden
Switzerland
Togo
Trinidad and Tobago
Tunisia
Turkmenistan
United Kingdom
Uruguay
Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Zambia

- 63 -



XI. MEMBER COUNTRIES REPORTING NO WEATHER MODIFICATION PROJECTS IN 1994

Afghanistan
Azerbaijan
Bahamas
Belize
Brunei
Canada
Czech Republic
Djibouti
Ecuador
Egypt
Ethiopia
Georgia
Ghana
Greece
Hong Kong
Hungary
Iceland
India
Ireland
Kazakstan
Kenya
Korea, Republic of
Lebanon
Lithuania
Madagascar
Mauritius
Myanmar
Namibia
Netherlands
New Zealand
Niger
Oman
Poland
Qatar
Saint Lucia
Saudi Arabia
Seychelles
Sierra Leone
Singapore
Sri Lanka
Sudan
Sweden
Switzerland
Togo
Trinidad and Tobago
Turkmenistan
United Kingdom
Uruguay
Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Zambia
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QUESTIONNAIRE CIRCULATED TO GATHER DATA FOR THE
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS



WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX A
FORM Cl JANUARY 1993 )

CLOUD PlMlICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

==_:---=====

QUESTIONNAIRE
TO GAnIER DATA FOR THE 1993.

RmISTER OF NATIONAL WEATHER MODIFICATION PRo.m::TS
========

PLEASE MARK APPROPRIATE BOXES

==::===- ==:=~============

Mmmm OF WHO •••••••••••••••••••••••••••••••••••••••••••••••.••••••••••.••••••

No weather modification activities in 1993 /. /

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

1. TYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:

(a) Precipitation enhancement ••••••••••••••..•••••.•••••.••• / /

Activity is response to emergency (e.g., droughts) ••.••• / /

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

Goal is to extend wet period •••••••••••••••••••••••••••• L.J

Goal is to increase precipitation during wet period ••••. / /

(b) Precipitation redistribution •••.••••••••.••••••••••••••• / /

(c) Hail suppression •••••••••••••••••••••••••••••••••••..••• / /

(d) Fog dispersal ........................................... / /

(e) Other (please specify): ..................................

2.

3.

( Research ••.••• / / )

( )

THIS IS PRIMARILY A ( Development / / ) AcrIVITY
( )

( Operational / / )

PROJECT AREA

(a)

(b)

(POOLE 5229)

Approximate size of the project target area (km'):

Approximate size of the control area (if used) (km'):



1INNEX A. p. 2

4. NAME AND/OR REFERENCE OF PROJECT: •.••.•.•••....•.•.•..•.••.•..•.•....

a ..

5. LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT:

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

6 • PROJECT HISTORY

(a) Year project started: .•••••.••••••••..•..•••••••••.•..••••• ,

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

Yes _1_1 No _1_1 Not known 1 1

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

Yes LI No 1 1 Not known 1 /

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

===--=====--==============

N::£IVIT'l OF ORGANIZATION GOVERNMENT PRIVATE
========,---==========================--======--==========--========================

Agricul ture

Energy

Forestry

Hydrology

Research Foundation

Transportation

Weather Service

Other (please specify)

(POOLE 5229)



1INNEX A. p. 3

8. PROJECT ACTIVITY THIS YEAR

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

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

(Note: if reporting period extends over two years. as it might
if a project spanning December and January is being reported.
please indicate the years being reported. one example might be:
December 1992 • .:1anuary-February 1993; another might be:
January-Fel:l1"tlary 1993 •. December i993) .

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

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

Ground L--I •••.•••.••..••••• How many generators? _1__1

Aircraft

Rockets 1 1

.................................... How many aircrafts?

Artillery shells

_1_1

Other (please specify): ............................................................................

Acetone burner

Explosive

Pyrotechnic flare 1 1

Liquid spray

Solid dispersal L--I Other ..........................................

Ground _1_1 Cloud base 1 1

Cloud top L--I In-eloud L--I

If release is in-eloud. at what temperature or other criterion?

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

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

(POOLE 5229)
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:==::::--======--===============,===- =-----.=--
Seeding
Material

Rate of Consumption
(give Wlits)

Total Consumption
during this year (kg)

l\qI

PbIz

Dry Ice

HaCl

Propane

=====--========================--=========================
.. ........................... . .
............................ . .
............................ . .
.. .. .. . .. .. .. .. ... .. .. .. .. .. .. .. . .. . .. .. .. .. .. . ..

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

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

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

.. .. .. . .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. . .. .. , ..

Warmer than +lO·C / / Calder than +lO·C / /

(c) Generally. the cloud top temperatures are:

Warmer than O·C / /

Calder than O·C but warmer than -20·C _/_/

Calder than -20·C / /

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

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. , ..

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

(POOLE 5229)
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11. PROVISIONS FOR EW.LUATION

Ca) None _I_I

Cb) Randomized experiment 1 1

lc) Comparison with historical records L--I

Id) Crop damage 1 1 Hail pads 1 1

(e) other: ..

If)

19)

Is a document on the evaluation
available or planned?

If so. is it available to WMO?

YES L--I

YES L--I

NO 1 1

12. MISCELLANEOUS

la) Was an environmental impact
study prepared for this
project?

Cb) Has an analysis been made of the
expected (or actual) costs and
benefits?

13. ORGANIZATION IN CHARGE OF PROJECT:

YES L--I

YES L--I NO 1 1

la) Name of key technical person: ................................................................

Cb) Organization: "" ~ " " " ..

Cc) Postal address: .•...•••..••..•••••.•••.•.••••.••••.•.....•..•

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

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

14. OPTIONAL REMARKS:

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

.. .. .. .. .. .. .. .. .. ,e ..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. e· .

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

lPOOLE 5229)



ANNEX A. p. 6

15. REPORTING lIGENCY:

(a) Name of reporting agency: .

(b) Official title of responsible office: •••••..•.••••••.•...•..•

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

(c) Postal address: ••..••.•••••••.••••..••.•.•.••.•••••••••....••

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

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

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

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

.. .. . .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. . .. .. .. .. ..
(Signature)

.. .. .. .. . .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. .. . ..
(Date)

Please complete and return this questionnaire as soon as possible. and
in any case not later than 3D November 1995.

The Secretary-General
World Meteorological Organization
41. Avenue Giuseppe-Motta
Case postale 2300
1211 GENEVA 2
Switzerland

(POOLE 5229)



ANNEK A, p. 7

NOTES FOR COMPLE'rING REPORT ON WEATHER MODIFICATION 1ICTIVITIES

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
envirolllllent.

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

For example :

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

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

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

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

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

(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;

(q) 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
defl~ction 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 EXPLlINATION
OF QUESTIONS FOR THE

REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

ITEM 1

ITEM 2

Mark (Xl 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 (Xl in the box corresponding to goal of the activity:

- Research
- Development
- Operational

investigating scientific questions;
field work to optimize procedures;
field work intended directly for economic
benefits.

ITEM 3

ITEM 4

ITEM 5

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

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

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

ITEM 6 (al Enter the year in which the first activities under the
present project took place;

ITEM 7

ITEM 8

(POOLE 5229l

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

(cl Indicate whether the project is expected to continue by
marking (Xl in the appropriate box.

Indicate the principal interests of the organization that funds
the project by marking (Xl 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

1\NNEX A. p. 9

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

.. (a) Seeding delivery system. Indicate. by marking (X) in the
appropriate box. the nature of the delivery system. ground
based. airborne. etc.;

(b) Indicate the way the seeding material is prepared for
dispersal (e.g .• by burning an acetone solution of silver
iodide complex). Solid dispersal refers to the release of
pellets (e.g .• dry ice). powder (e.g .• Nael). etc.;

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

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

ITEM 10 (a) Indicate. by marking (X) in the box. the general
characteristics of the clouds that are selected for
treatment;

ITEM 11

ITEM 12

ITEM 13

ITEM 14

ITEM 15

(POOLE 5229)

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

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

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

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

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

Please supply the name and address of agency to which any request
·for further information should be directed.

This item is to permit the reporting person to include any
information not covered by items 1 through 13 but which he feels
is significant or of interest such as references to published
reports describing results of the weather modification operation
or experiment. Any information not previously reported. definite
plans for a new project. information that is sought. etc •• may be
outlined under Item 14.

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



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

R/CLA/4. ANNEXE A
FORMULAIRE (1er- janvier 1993).

PROGRAMME DE RroŒl<CHE SUR LA PHYSIQUE DES NUAGES ET
LA MODIFICATION ARTIFICIELLE OU TEMPS

------..,. -

QUESTIONNAIRE A REMPLIR
AFIN DE FOURNIR DES DONNEES POUR

L'INVENTAIRE 1993 DES PROJETS NATIONAUX DE MODIFICATION 1o.RTIFICIEI.LE DU TEMPS
===================================================--==========================
COCHER LA CASE: CORRESPONDANTE

mœ.RE DE L'Q:14: 0 0 •••••••••••••••••••••••••••••

Le Membre n'a pas déployé d'activité de modification
artificielle du temps en 1993. .. ..

(Veuillez renvoyer la première page de ce formulaire. même si
aucune activité de modification artificielle du temps n'a eu
lieu cette année)

/ /

1. TYPE (OBJECTIFI O'ACTIVITE OU DE PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS:

al Augmentation des précipitations •••••.•••••••••••.••.... / /

Activité déployée à la suite d'une situation
d'exception (par exemple. sécheressel ••••••••.••••.••.• _/__/

Activité déployée en prévision d'une augmentation
régulière de l'approvisionnement en eau •.•••••••••••.•. / /

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

Il s'agit d'augmenter les précipitations
pendant la période humide •..••...•.......•..•.••.•••... / /

bl Redistribution des précipitations ••.••••••.••.•••.•••.. / /

c) Suppression de la. grêle _/_/

dl Dispersion du brouillard............................... _/_/

e) Divers (veuillez préciser) ..
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2. (de ~eche~che ••....
(

IL S' ),GIT PRINCIP~ 0' UNE ACTIVITE (de développement .,
(

(d'exploitation ....

1 1

_1_1

_1_1

3• ZONE COl.lVERl'E PAR u: PROJE'l'

al Superficie app~oximative de la :one cible du projet (km'l

bl Supe~ficie app~oximative de la zone témoin
(le cas échéant) (Jan:) : ••..•••••••••••• 0 ••••••••••••••••••••••

4. TITRE ET/OU NUMERO DE REFERENCE DU PROJET : .

• • 10 ••• 10 10 •• 10 • 10 10 • 10 • 10 • 10 ••••• 10 .. 10 •• 10 • 10 10 10 • 10 10 • 10 10 ••• 10 ••• 10 10 10 •• " • 10 10 10 • 10 10

5. REPERAGE DE LA ZONE DANS LAQUEU.E u: PROJET EST EXFCtl1'E : •••••••••••••

10 .... 10 • 10 • 10 •• 10 10 10 •• 10 •••• 10 •• 10 • 10 10 •••• 10 10 10 10 ••• 10 10 10 •• 10 • 10 • 10 • 10 • 10 10 •• 10 • 10 ••• 10 10 • 10 • 10 • 10 10

6. HISTORIQUE OU PROJET

al Année du~ant laquelle le projet a été ent~ep~is : • 10 • 10 10 ..... 10 10 • 10 • 10 •

bl Les aCtivités d'exécution du p~ojet ont-elles eu lieu chaque
année depuis le début des t~avaux ?

Oui _1_1 Non LI Indéterminé LI

cl Est-il p~évu de pou~suiv~e le p~ojet au cou~s de l'année
p~ochaine ?

Oui LI Non _1_1 Indéte~iné 1 1
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7. C1IR1IC1'ERE DE 1:..' ORG1lNISME Ql1I PlITRONNE LE: PROJET (veuillez cocher la
case appropriéel :

----=--=-=======-'-====--=======

1IC'I'IVITE DE 1:.' ORG1.NISME

-=---

lIgriculture

Energie

Sylvicul ture

Hydrologie

Fondation de recherche

Transports

Se~ice météorologique

Divers (veuillez préciserl

ORG1.NISME
PRIVE

- ---- -- -

B. 1IC'I'IVITES REL1ITIVES lIU PROJET EN 1993

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

.. Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il .......... Il Il .. Il Il .. Il Il Il .. Il Il .. Il

.................. Il Il Il Il Il .. Il Il Il Il Il Il Il Il Il Il Il Il Il Il .. Il Il Il Il Il Il .. Il

(Note: Si la période considérée porte sur deux ans. comme ce
pourrait être le cas pour un projet s'étendant sur les mois de
décelllbre et de janvier. veuillez indiquer les années faisant
l'objet du rapport: exemples possibles décembre 1992,

janvier-février 1993, ou janvier-février 1993 décembre 1993) •

bl NoIIIbre de jours de l'année durant lesquels ont eu ~1eu ces
activité. ?

Il Il Il Il Il Il Il Il Il Il .. Il .. Il Il .. Il Il Il Il .. Il .. Il Il Il Il .. Il. Il Il Il Il Il • Il Il Il .. Il
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9, DESCRIPTION DES APPAREILS trrU.ISES FOUR LA MODIFICATION DU TI:MPS. DES
AGENIS DE MODIFICATION ET DE LEUR VITESSE DE DISPERSION. DES METHODES
EMPLOYEES. ETC. (voir les instructions)

al Système de dispersion de la substance d'ensemencement

Au sol

Aéronef

Fusées

,-,
/ /

, /

Nombre de générateurs

Nombre d'appareils

Projectiles d'artillerie

-'-'
/ /

/ /

••••••••••••••••••••••••••••• 0 ••••••••••••••Divers (veuillez préciser)

bl Type de générateur

Brûleur à acétone

Explosif

/ ,
, /

Fusée pyrotechnique

Vaporisation de liquide

Dispersion de solide' , Divers .....••....•.....••.......

c) Lieu de dispersion de la substance d'ensemencement

Si la dispersion est effectuée dans le nuage.
température ou en fonction de quel autre critère ?

Au sol / /

Au sommet du nuage , __,

A la. base du nuags

Dans le nuage , ,
.
a quelle

................ 0 •••••••••••••••••••••••••••••••••••••• 0 .

........ .. .. .............................. .. .........................
===---================

SUBSTANCE
D'ENSEMENCEMENT

VITESSE DE CONSœ!MATION
(indiquer les unités)

CONSOMMATION TOTALE
DURANT L'ANNEE (kg)

-================
AqI

· .
Neige carbonique

NaCl

Propane.

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

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

· .
· .
· .
· .

· .

· .
· .
· .

· .
· ..
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10. o.AACn:RISTIQUES DES NUAGES ENSEMENCES :

al Convectifs
eCUlllul1JS 1

1 1 Orographiques 1 1 Couche
estratiforme1

_1_1

bl En règle générale, les températures
,

la base des ( ·C)a nuages
sont :

,
à +lO·C 1 inférieures à +lO·C _I-Isuperieures 1

cl En règle générale, les températures au sommet des nuages sont
, ,

O·C _I-Isuperieures a

inférieures
,

O·C mais
, ,

-20'C 1 1a superieures a

inférieures . -20·C _I-Ia

dl Critères. de sélection des jours d'ensemencement ou des nuages
ensemences :

....................................................................
•••••••••••••••••••••••••••••••••••••••••••••• 110 •••••••••••••••••••

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

11. DISPOSITIONS PRISES EN VUE D'UNE EVALUATION

al Aucune 1 1

bl Expérience aléatoire 1 1

cl Comparaison avec des relevés anciens 1 1

dl Dégâts aux récoltes 1 1 Coussins à grêle L 1

e) Divers: .

fI Existe-t-il ou est-il prévu
d'élaborer un docUlllent sur
l'évaluation de l'activité?

gl Le cas échéant, est-il
possible de le mettre à la
disposition de l'OHM ?

12. DIVERS

al Une étude concernant les
effets de ce projet sur
l'environnement a-t-elle été
préparée?

Oui _1_1

Oui LI

Oui 1 1

Non _1_1

Non LI

Non _1_1
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bl Les coûts et les avantages
escomptés (Ou ~éels) ont-ils
été analysés ? Oui _1_1 Non

13. OR'"..,A!<'ISME RESPONSAllU: DU PROJz.!'

al Nom dl.l ~esponsable technique • " ••••••••••••• 1 ••••••••••••••••••••

........................................................bl

cl

O~ganisllle

Àd~esslll :

..
••••••••••••••••••••••••••••• 1 ••••••••••••••••••••• ...

14.

IS.

.. • • • • • • • • • • • • • • • • • • • • 1 fi 1 ..

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

. .

· " " " " " " " " " .
• •••••• " • ! " •• " " •• " " .

ORG.1.NI SME QUI FOURN!l' !.ES RDl5EI GN!XEN"I'S

al Nom de l'o~ganisme ...............................................

bl l'itre officiel dl.l bu~eal.l ~esponsable

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

cl Àd~esse : ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

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

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

· .
(Signatl.lrel

• 1 .

(Date)

Veuillez ~emplir

dans tous les cas avant

ce questionnai~e et le renvoyer dès que
le "';0 nove!9bre 1.995. à l'adresse sl.livante

possible. et

Monsieur le Sec~étai~e géné~al
O~ganisation météo~ologique mondiale
41. l.venue Giuseppe-Motta
case postale 2300
1211 GDŒVE 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 gui devraient figurer dans
l'inventaire

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

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

Par exemple :

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

bl La modification du bilan du rayonnement solaire de la Terre et des
nuages par la libération, dans l'atmosphère. de gaz. de poussières, de
liquides ou d'aérosols.

cl La modification des caractéristiques des surfaces terrestre;; ou
aquatiques par poudrage ou par des traitements ayant recours a des
poudres. des arrosages. des colorants ou d'autres substances.

dl La libération dans l'atmosphère de particules radioactives ou
électriquement chargées ou bien d'ions.

el L'application à l'atmosphère d'ondes de choc, de sources d'énergie
acoustique ou d'autres sources explosives ou acoustiques.

fI L'utilisation du souffle des aéronefs et des hélicoptères pour dissiper
le brouillard. ainsi que l'utilisation de réacteurs et d'autres sources
de vent artificiel.

.gl L'utilisation de
électromagnétique.

laser ou d'autres sources de rayonnement
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k\:ivitÎlI de modification artificielle du temps qu'il n'est pas
d'inclure dans l'inventaire

, .
necess;l.1re

Activités· de caractère purement local, par exemple, l'utilisation de
parafoudres et de dispositifs de décharge statique sur des aéronefs, des
bateaux ou des bâtiments, ou bien l'utilisation de petites sources de chaleur,
de ventilateurs, de dispositifs fumigènes, de souffles d'aéronefs ou
d'arrosages pour éviter les gelées d.ans les régions ou les champs plantés de
cultures que le gel risque d'endommager.

Il convient de fournir un exemplaire dûment rempli de de formulaire
pour chaque activité de modification artificielle du temps (dénommée
ci-après le projet)
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EXPLICATIONS CCMPt.D!EN'rAIRES
CONCERNANT LE QUESTIONNAIRE A REMPt.IR POUR

L'INVENTAIRE DES PROJFrS NATIONAUX DE MODIFICATION AATIFICIEt.LE DU TEMPS

QUESTION l

QUESTION 2

Ma~que~ d'une c~oix (x) la case qui co~~espond à l'objectif de
l'activité. Pa~ projet on entend une suite d'activités de
modification du temps ayant un objectif commun et se dé~oulant

à un end~oit donné.

Ma~que~ d'une c~oix (x) la case co~~espondant au but de
l'activité:

o

o

o

~eche~che

développement -

exploitation -

po~tant su~ des questions
scientifiques;
activités p~atiques déployées à des
fins d'optimisation des p~océdu~es;
activités p~atiques directement axées
s~ des avantages économiques.

QUESTION 3 La zone cible est la zone dans laquelle on che~che à obteni~

une ~éaction. La • ou les zones tétllOins sont choisies de
maniè~e à ne pas êt~e touchées pa~ la substance
d'ensemencement et utilisées pour évalue~ les ~ésultats

obtenus dans la zone cible.

QUESTION 4 Insc~i~e le
utilisé pa~

l'inventai~e

d' inventai~e

tit~e et/ou le· numéro de ~éférence du projet
l'exécutant. Si le projet a été mentionné dans

p~écédent. veuillez indiquer le numé~o

de l' Q!olM qui figure dans la colOMe 1.

a)

QUESTION 5

QUESTION 6

QUESTION 7

Repérer l'emplacement où est exécuté le p~ojet de modification
du temps en indiquant les coo~données qéoçraphiques et le nom
de la région.

Indiquer l'année au cours de laquelle ont été déployées
les premières activités du p~ojet;

b) Indique~ si les activités ont subi des interruptions ou
si elles ont eu lieu chaque année depuis le début du
p~ojet;

e) Indiquer s' il est p~évu de poursuivu le p~ojet en
marquant une croix (x) dans la case app~priée.

Indiquer les principales activités de l'o~qanislH qui finance
le projet en marquant une c~oix (x) dans la case appropriée
(marquer plusieurs croix, le cas échéant).
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QUESTION 9

Indiquer les mois de l'année penda.nt lesquels lu activités
ent été-déployées sur le terrain dans le cadra du projet et la
naIlbra de jours d' activi té. Tout autre renseignement sur le
champ d'application de l'activité serait utile. Dans certains
cas. le projet peut s'étendre sur deux ans. Il est
souhaitable gua seule la partie du proiet exécutée pendant
l'année considérée fi)lUra dans l'inventai re pour l'année en
question. Si cela n'etait pas possible. veuillez préciser les
années pendant leSquelles les activités ont été déployées (par
exemple. décembre 1991 janvier-février 1992).

L'expression "appareil utilisé pour la modification
artificielle du temps" désigne ici tout appareil utilisé dans
l'intention de produire des modifications artificielles de la
composition du comportement ou de la dynamique de
l'atmosphère. Par exemple. générateurs de fumées d'ÀgI.
dispositifs à propane. torches. fusées. projectiles
d'artillerie. moteurs à réaction. etc.

al Système de dispersion de la substance d'ensemencement.
Indiquer en marquant une croix (xl dans la case
appropriée. la nature du système de dispersion au sol ou
aéreporté. etc.

bl 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
l'acétone). Par dispersion solide. on entend le
dégagement de granulés (par exemple de neige
carboniquel. de poudre (par exemple de NaCl). etc.

cl Indiquer le lieu de dispersion de la substance
d'ensemencement.

dl Indiquer la substance d'ensemencement qui est utilisée
et la vitesse de dispersion (masse par unité de temps.
masse par nuage. etc.), Indiquer. en kiloqraJmles. la
quantité totale de substance dispersée durant toute la
période à l'étude.

QUESTION 10 - al Indiquer. en marquant une croix (xl
appropriée les caractéristiques générales
ont été choisis pour traitement.

dans la case
du nuages qui

bl Indiquer l'intervalle prédcminant de températures à la
base des nuages.

cl Indiquer l'1ntervalle prédominant de températures au
sommet des nuages.

.dl Quelles sont les caractéristiques qui permettent de
distinguer les jours d'ensemencement oul~s nuages
ensemencés des autres ?



QUES'rION 12 -

QUES'rION 13 -

QUESTION H -
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Cette question se rapporte à l'évaluation de l'efficacité du
projet'-· Il sera fail: grand cas de tous les renseignements
portant sur les moyens utilisés pour juger les avantages et
les inconvénients du projet qui pourraient être donnés en
liaison avec la question 14 ou sur une feuille distincte.

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

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

Cette question doit permettre à la personne qui remplit le
questionnaire de fournir tous les renseignements qui ne sont
pas couverts par les questions l à 13 comprise et qu'elle juge
significatifs ou intéressants. notamment les références à des
publications sur les résultats de l 'opératic;m ou de
l'expérience de modification artificielle ùu temps. Tout
renseignement qui ne figure pas dans les questions qui
précèdent. plans d~finitifs concernant un nouveau projet.
renseignement recherché. etc. peut être exposé en liaison
avec la question 14.

QUESTION 15 - Veuillez indiquer le nom et l'adresse de l'organisme qui
fournit ces renseignements à l'OMM.



ORGANIZAC IÓN METEOROLÓGICA MUNDIAL
================================================

R/CLA/4, ANEXO A
FORMULARIO (1 DE ENERO DE '1993'

PROGRAMA DE INVESTIGACiÓN SOBRE LA FíSICA DE NUBES
Y LA MODIFICACIÓN ARTIFICIAL DEL TIEMPO

CUESTIONARIO
PARA RECOPILAR DATOS DESTINADOS l>.L _!N\lENTARIO DE 1993 DE PROYEC'l'OS

~CIONALES DE MODIFICACION ARl'IFICIl>.L DEL TIEMPO
=========--======---==========
sEÑALAR EN LA CASILLA CORRESPONDIENTE

=

MIEMBRO DE LA OMM .•••..•••.•.••••.....••••••••••••••••••••••.••••••••••••••.••

El Miembro no ha llevado a cabo actividades de modificación en __1 __1

1993

(Sirvase devolver este formulario aunque no se haya llevado a cabo
ninguna actividad de modificación artificial del tiempo este año. 1

I
l. TIPO (FINl>.LIDADI DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACION ARl'I-

FICIl>.L DEL TIEMPO:

al Intensificación de la precipitación •....•......•..••...•. 1 1

Esta actividad es la respuesta a una situación de urgen-
cia (por ejemplo sequiasl __1 __1

Esta actividad tiene por objeto lograr un aumento del
abastecimiento normal de agua .•••...••.••.•.••••...•..••• __1 __1

Se trata de prolongar el periodo húmedo ••...••••...••..•• _1__1

S~ trata de aumentar la precipitación durante el periodo
hUItledo __1 _1

bl Redistribución de la precipitación .•••.••.•.••.••.• : •• ;.. L--I
cl Supresión del granl.zo .••...•...•.••.•••••••••••.••••••••• 1 1

dI Dispersión de la niebla ....................................................................

el Otros (especifiquensel: .......•....•.••.•••.••.•..•••••••

2.
SE TRATA PRINCIPALMENTE
DE UNA ACTIVIDAD

( de investigación •'. . . 1 1
(

( de desarrollo •....•. 1 1
(

( operativa ....•...... 1 1
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3 • ZON'A QUE CUBRE EL PROYECTO

al Superficie aproximada de la zona del blanco (km'): .•.•.....•..•.

bl Superficie aproximada de la zona de control (si procede)
(km'l: .

4. NOMBRE Y/O REFERENCI'A DEL PROYECTO: •••••••••••••••••••••••••••••••••••

• • • • • • • • • 0.••••••••••••••••••••••••••••••••••••••••••• D •••••••••••••••••

I
S. SITU'ACION DE LA ZON'A EN LA QUE SE EJECUT'A EL PROYECTO:

.........................................................................
6 • HISTORIAL DEL PROYECTO

al 'Año del comienzo del proyecto: ....................................... '" .
bl Indique si el proyecto se ha realizado cada año desde el principio

de los trabajos

sí / / No _/_/ No se sabe / i

cl ¿Se ha previsto que continúe el proyecto durante el año próximo?

sí / / No / / No se sabe / /

I
7. NATURALEZA DE LA ORG'ANIZACION QUE PATROCINA EL PROYECTO

(colóquese una X en la casilla que corresponda)

-===========--=====--=====--~=========--============================

,
'ACTIVIDAD DE LA ORG'ANIZ'ACION

'Agricul tura

Energía

Silvicultura

Hidrología

Fundación de investigación

Transporte

, Servicio Meteorológico

Otras actividades (especifíguense)

GUBERNAMENTAL PRIVAD'A
=======
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8. ACTIVIDADES l'I.EtATIV1IS AL PROYECTO EN 1993

al ¿Cuáles son los meses del año durante los cuales se han realizado
operaciones de siembra u otras actividades de modificación artifi
cial del tiempo:

.................................................. .. "." ..

(~: Si el perlodo abarca más de dos años,· como podría ocurrir
si un proyecto se rea~iza durante los meses de diciembre y enero,
sírvase indicar los a,ños de que trata el informe; ejemplos posi
bIes: diciembre de 1992/ enero-febrero de 1993 o enero-febrero de
1993) diciembre de 1993}.

bl Número de días durante los cuales se han llevado a cabo estas ac-
tividades ..

9.
, I

DESCRIPCION DE LOS AP1IRATOS DE MODIFIo.CION ARTIFICIAL DEL TIEMPO, E
" ",

~ICACION DE LOS AGENTES DE MODIFICACION 'l SUS INDICES DE DISPERSION,
nx:NlCAS EMPLEADAS, ETC. (véanse instrucciones)

Desde tierra 1 1 .............. ¿Cuántos generadores: 1 1

Desde aeronaves 1 1 .............. ¿Cuántas aeronaves1 1 1

Mediante cohetes 1 1 Proyectiles de artillería 1 1

Otros (especifíquense):

Neutralizador líquido

Fulguración pirotécnicaQuemador de acetona

Explosivo

Dispersión de sus
tancias sólidas

_1_1

_1_1

1 1 Otros: .......... o ..

_1_1

_1_1

En tierra

Cima de las nubes

1 1

1 1

Base de las nubes

Interior de las nubes

_1_1

_1_1

Si el lanzamiento se hace en el interior de una nube, ¿a que tem
peratura o cuál criterio:

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



ANEXO 11. p. 4

===---- =====------=-==

Material de
siembra

----------------
AgI

PbI.

Hielo Seco

NaCl

Propano

Cantidad de material
consumido

(dar unidades)
==-=-------

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

.. ..

............................ -o ..

.. .. .. ... .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. ~ ..........

Consumo total durante
este año (kg)

====,=====~-====--=

.. ..

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

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. • • .. • .. .. .. .. .. o· ..

.. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. ..... .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. ... .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. . .. .. . .. .
• • .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. • .. .. • .. .. .. .. .. .. .. • • .. • .. .. .. -o .......... -o .........

,
10. CARACIERISUo..s DE L.>,S NUBES IR.\IADAS:

a) Convectivas
(cúmulos) ~I Orográficas 1 1

Capa de nubes
(estratiforme) 1 1

b) En general las temperaturas de la base de las nubes (·C) son:

Superiores a +lO·C _1_1 In:Eeriores a +lO·C 1 1

c) En general. las temperaturas en la cima de las nubes son:

Superiores a O·C ~I

In:Eeriores a O·C/ pero .superiores a -20·C !......:../

Inferiores a -20·C 1 1

d) Criterios de selección de los días ·de ·siembra o de las nubes sem
bradas:

............................................................................................................. a ..

.. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. D ..

.. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ..
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(

11. DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION

al Ninguna LI

bl Experimento aleatorio

cl Comparación con registros históricos LI

dI Daños causados a las cosechas _1__1 Paquetes de granizo 1 1

el Otras: ............................................................................................................

fl Indíque si existe o si se ha pre-
visto preparar un documento sobre
la evaluación de la actividad Sí _1-1 No L 1

gl Si proceéle indíque si es posible
facilitarlo a la OMM Sí L 1 No _1-1

12. DIVERSOS

al Indique si se ha preparado un
estudio sobre los efectos de
este proyecto para el medio
ambiente Sí _1-1 No L 1

bl Indique si se han analizado los
cos~os y las ventajas previstos Sí 1 1 No L 1

(

13. ORGANIZljClON ENCAAGADA DEL PROYECTO

al Nomhte de la persona encargada de los aspectos técnicos ......................

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

b) organización, ..

e) dirección. -.. - ..

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

.. .. .. .. .. --, ..

14. OTRAS OBSERVACIONES:

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

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

. .. .. . .. .. .. .. .. .. . . .. .. .. .. .. . .. .. . .. .. . .. .. .. . ... .. .. ... .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. ...... .. .. .. .. .. ..
.. .. . .. .. .. ... .. .. . .. .. .. .. .. .. . .. .. .. ... .. . .. . .. .. .. .... .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. ..
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I
15. ORGANISMO QUE PRESENTA U. INFORMí'lCION:

al Nombre del organismo: ..

bl Título oficial de la dependencia responsable: •••••••••••••.•••••••

.. .. .. .. .... .. .. .. .... .. .. .. .. ... ...................... , .
e) Di-rección: o' ..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • 'o ..

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

.. .. .. .. .. . . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. "- ....

.. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. . .. .. .. .. .. .. .. .. .. .. .. .' ..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. ... .. ..
(Firmado) (Fecha)

sírvase rellenar el presente cuestionario y devolverlo 10 antes posi
ble. y en todo caso antes del 30 de noviembre de 1995 a la dirección Siguiente:

Señor Secretario General
Organización MeteorolÓgica Mundial
41, Avenue Giuseppe-Motta
Case posta1e 2300
1211 GINEBRA 2
Suiza
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NOTAS ACLARATORIAS PARA RELLENAR EL INFORME SOBRE ACTIVIDADES
DE MODIFICACiÓN ARTIFICIAL DEL TIEMPO

Actividades de modificación artificial del tiempo gue deberán consignarse en
el inventario

La siembra o dispersión. en las nubes o en la niebla. de cualquier
sustancia inyectada con objeto de alterar la distribución de las dimensiones
de las gotas. que produzcan cristales de hielo o la coagulación de gotas mi
núsculas. que altere el proceso de formación de granizo o de descargas eléc
tricas. o que incluya de un modo u otro en el desarrollo natural del ciclo de
formación de nubes o en el medio que las rodea.

Cualquier otra actividad. realizada con intención de producir por me
dios artificiales cambios en la composición. el comportamiento o la dinámica
de la atmósfera.

Por ejemplo:

al " la utilización de fuegos o de focos de calor con miras a influir en la
circulación convectiva o a provocar la evaporación de la niebla;

bl la modificación del intercambio de la radiación solar de la tierra o
de las nubes. mediante la emisión de gases, polvos. líquidos o aeroso
les en la atmósfera;

cl la modificación de las características de las superficies terrestres o
líquidas espolvoreándolas o tratándolas con sustancias pulverizadas. o
con líquidos nebulizados. materias colorantes u otros materiales;

dl la emisión en la atmósfera de partículas cargadas eléctricamente o de
partículas radiativas, o bien de iones;

el la aplicación a la atmósfera de ondas de choque. fuentes de energía
sónica u otras fuentes explosivas o acústicas;

fl la utilización de aviones y helicópteros para la dispersión de la nie
bla mediante la corriente de aire provocada por las palas o hélices de
los mismos. así como la utilización de reactores y de otros generado-O
res artificiales de viento;

gl la utilización de lasers u otras fuentes de radiación electromagnética.
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Actividades de modificación artificial del tiempo que no deberán consignarse
en el inventario

Actividades de índole puramente local, tales como la utilización de
pararrayos o dispositivos de descargas estáticas a bcrdo de los aviones, bu
ques o edificios; o la utilización de pequeños focos caloríferos. de ventila
dores, de generadores de humo; o el empleo de aeronaves con miras a aprovechar
la corriente de aire provocada pOr las palas de los rotores o las hélices. o
de riesgos para evitar la formación de hielo en zonas o terrenos en los que
.los cultivos son susceptibles de sufrir daños por causa de las heladas.

Nota: Se solicita el envío de un ejemplar rellenado de este formulario para
cada actividad de modificaci6n artificial de tiempo (en adelante deno
minado proyecto).
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EXPLICACiÓN ADICIONAL
DE LAS PREGUNTAS QUE FIGURAN EN EL FORMULARIO PARA EL

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICACiÓN ARTIFICIAL DEL TIEMPO

PREGUNTA 1

PREGUNTA 2

Escríbase una (Xl en la casilla que corresponda a la finalidad
de la actividad. Se entiende por proyecto una serie relacio
nada de actividades de modificación artificial del tiempo que
tiene un objetivo común y que se realiza en un lugar determi
nado.

Escríbase una (Xl en la casilla correspondiente a la finalidad
de la actividad:

"- investigación
desarrollo

operativa

investigación de cuestiones cientificas;
trabajos sobre el terreno para optimizar
los procedimientos
trabajos sobre el terreno con la inten
ción directa de obtener beneficios eco
nómicos.

PREGUNTA 3

PREGUNTA 4

PREGUNTA 5

PREGUNTA 6

PREGUNTA 7

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

Consígnese el nombre y/o referencia de los proyectos que eje
cuta el realizador. Si el proyecto fue comunicado ya en el
inventario anterior, rogarnos cite el número de inventario de
la OMM que aparece en la columna l.

Indíquese el lugar donde se ejecuta el proyecto de modifica
ción artificial del tiempo mediante coordenadas geográficas y
el nombre de la región.

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

b) indíquese si se han interrumpido las' actividades o si se
han realizado cada año desde el principio del proyecto;

c) indíquese si está previsto que el proyecto continúe, seña
lande con una (Xl la casilla adecuada.

Indíquense los principales intereses de la organización que
financia el proyecto, señalando con una (X) la casilla apro
piada (utilicense varias señales si es necesario).
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PREGUNTA 8

P!<EGlJlITA 9

PREGUNTA 10

Indíquense los meses del año durante los cuales se han reali
zado actividades sobre el terreno en el marco del proyecto y
el número de días de actividad. Cualquier otra información

'sobre el campo de apliación de la actividad. Convendría gue
sólo se mencione en el inventario la parte del proyecto reali
zada durante el aiio de gue se trata. Si esto no es posible.
sírvase especificar los años durante los cuales se han reali
zado las actividades (por ejemplo: diciembre de 1990. enero
febrero de 19911.

Se entiende por aparato para la modificación artificial del
tiempo cualquier apartato utilizado con la intención de produ
cir cambios artificiales en la composición. comportamiento o
dinámica de la atmósfera. Por ejemplo. generadores de humo de
AgI, dispositivos de propano. fulguraciones, cohetes. proyec
tiles,de artillería. reactores. etc.

al procedimiento de siembra. indíquese. señalando con una (Xl
la casilla adecuada. el carácter del sistema de emisión,
con base en tierra. aerotransportado. etc.:

bl indíquese el modo en que se prepara el material de siembra,
palCa su dispersión (por ejemplo. quemando una solución de
yoduro de plata en acetona). La dispersión de sustancias
sólidas se refiere al lanzamiento de gránulos (por ejem
plo. hielo secol. polvo (por ejemplo. NaCLl. etc.;

cl indíquese el lugar en el que se dispersa el material de
siembra:

dl indíquese qué material de siembra se utiliza y su índice
de dispersión (masa por unidad de tiempo. masa por nube.
etc. l Indíquese la cantidad total de material empleado
durante el período de este informe en kilos.

al Indíquese. señalando con una (Xl la casilla adecuada. las
caraterísticas generales de las nubes que se seleccionan
para el tratamiento:

bl indíquese el intervalo predominante de las temperaturas en
la base de las nubes:

cl indíquese el intervalo predominante de las temperaturas en
la cima de las nubes:

dl ¿Cuáles son las características distintivas de las nubes
en los días en que' se han sometido a tratamiento y de las
nubes no tratadas?



PREGUNTA 11

PREGUNTA 13

PREGUNTA 14

PREGUNTA 15
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Esta pregunta se refiere a la evaluación de la eficacia del
proyecto. Se acogerá con satisfacción mayor información sobre
los medios utilizados para juzgar los méritos del proyecto. y
ello puede describirse bajo el punto 14 o en una página aparte.

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

Rogamos proporcione el nombre y dirección del organismo al que
ha de dirigirse toda petición de mayor información.

Esta pregunta tiene por finalidad permitir que la persona que
pre$enta el informe incluya toda información no tratada por
las preguntas 1 a 13 pero que estime importante o de interés.
como pueden ser las· referencias a informes publicados en los
que se describen los resultados de la operación o experimento
de modificación artificial del tiempo. Toda información no
consignada anteriormente. planes concretos para. un nuevo pro
yecto. información que se solicita, etc. puede exponerse en la
pregunta 14.

Rogamos proporcione el nombre y dirección del organismo que
transmite esta información a la OMM.



ВСЕМИРНАЯ МЕТЕОРОЛОГИЧЕСКАЯ ОРГАНИЗАЦИЯ
....... Н.

R/CLA/4, ПРИЛОЖЕНИЕА
ФОРМА (I ЯНВАРЯ 1993 г.)

IIPOГPАММА НАУЧНЫХ ИССЛЕдОВАНИи.ло ФИЗИКЕ ОБЛАКОВ И
АКТИВНЫМ ВОЗ1lEйCГВИЯМ НА ПОГОДУ

ВОПРОСНИК
ПО СБОРУ ДАННЫХ для РЕЕСГРА НАЦИОНАЛЬНЫХ ПРОЕКТОВ ПО

АКТИВНЫМ ВОЗДЕйСТВИЯМ НА ПОГОДУ ЗА 1993 г.

8 _ & ..

ПРОСЬБА ПОМЕТИТЬСООТВЕТСТВУЮЩИЕКВАДРАТЫ

ЧЛЕН ВМО ............•..•........•....•.•••••••.••••••••....

Деятельность по активным воздейcrвиямна погоду в 1993 г.
не проводилась О

(Просьба прислать эту форму, даже если деятельность по активным
воздейсгвиям на погоду в этом году не проводилась).

1. вид (ЦЕЛЬ) ДЕЯТЕЛЬНОСТИ ИЛИ ПРОЕКТА ПО АКТИВНЫМ
ВОЗДЕИСГВИЯМ НА ПОГОДУ:

а) Увеличение осадков .....•........•••••.••••.... о

Дeнreльностьвызана чрезвычайнымиoбcroнreльcrвaм О
(например, засухи) ••••••••••••••••••••••••••••

Деительность<JCYЩocrвляeтalв целах увеличенияобычного

оодсюш.бжеlШJl 11

С целью продления влажного периода ..•...•...•.... о

с целью увеличенияосадков в течение влажного периода. . о

ы Перераспределение осадков ..............••••..•.. о

с) По~ение~ ............•....•...•.. D
d) P~~e~ D
е) Другие виды (просьба указать) о
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2. ЭТА ДЕЯТЕЛЬНОСТЬ НОСИТ

ПРЕЖДЕ ВСЕГО ХАРАКТЕР

(иа:лелоlШlНЙ ••••••• C:J
(
(разработок .......• о

!оперативных
(npименеllИЙ . . • • • . .• C:J

)
)
)

j
)

3. РАйОН, ОХВАТЫВАЕМЫй ПРОЕКТОМ

а) Приблизительный размер целевого района, где осуществляются

IIOздеЙCТВИJI. предусмотренные npoeкТOM (км2): •••.••••••••••••

ь) Приблизительныйразмер контрольного района (если иcnолъзуеТCII)
(км2): •.•••••••••••..••••••.•••••••••••.••••••.•••••

4. НАЗВАНИЕ WИЛИ ОБОЗНАЧЕНИЕ ПРОЕКТА: .........•......

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

5. МЕСТОНАХОЖДЕНИЕ РАйОНА, ГДЕ ОСУЩЕСТВЛЯЕТСЯ
ПРОЕКТ:

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

6. ИСТОРИЯ ПРОЕКТА

а) Год начала npoeкта.:

ь) 0Сущ0CI'RlUlJ1CЯ ли npoeкт ка ж II}>IЙ год пссле его начала?

д!. о Нет О Неизвecrнo О

с) Предnалагается ли продолжение npoeкта в течение следующего года?

д!. о Нет О Неизвecrнo· О

7. ХАРАКТЕР ОРГАНИЗАЦИИ-СПОНСОРА ПРОЕКТА
(npocъбa поставить Х в cooтвeтcrвующем месте)



ПРИЛОЖЕНИЕ А. ар. 3

.a _· ·_· ~•• ·····g··..··_ E ••aa ~__••••••

ОБЛАCIЪДЕЯТЕЛЬНОСТИОРГАНИЗАЦИИ I1PАВИТEЛЬCI1!ЕННАЯ ЧАСГНАЯ

Ce.m.cxoe ХОЗJlЙcrвo

Энергетика

ЛЮlое ХОЗJIЙCI'IЮ

Гидро.1!OГИII

Фонд 1IJIЯ научных ИOCl1едовзний

Транспорт

Метеорологическаи СЛуЖба

Прочие (поосьба уКЗЗаТЬ)

8. ДEЯТFЛЬНоеть ПО ПРОЕКТУ В этом ГОДУ

а) В какие MocIIцы текущего отчетного года производилCR засев или
проводилась другая деятельность по активному возлействию на

погоду?

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

9.

(Примечание: Если отчетный период охватывает два года, например
при сообщении информации о проекте, осуществляемом в течение
декаБРЯ и января. топросьба указать гоДЬ/. Пример: декабрь
199~ г._, январЬ-февраль 1993 Г.; ДРУГОЙ пример: январь-февраль
1993 I Г., декабрь 1993 Г.).

Ь) Ск - ?олько 4Неи проводилась эта денте.лъность. .•••....•.....•..

ОПИСАНИЕ ОБОРУДОВАНИЯДЛЯ АКТИВНОГО ВОЗДЕйСТВИЯ
НА ПОГОДУ, РЕАГЕНТОВ АКТИВНОГО ВОЗДЕЙСТВИЯ И
СКОРОСТИ ИХ РАСПЫЛЕНИЯ. ИСПОЛЬЗУЕМЫХМЕТОДОВ И
Т.д. (01. указания)

а) Cuane.мa ДOCma8КU зareuвающux eeщecrnв:

наземная D· .......... Сколько генераторов? О

Самолет о .......... · Сколько самолетов? D
Ракеты о .......... · А]ЛИЛJ1ерийelrnе cнapJlды D
Другие (просъба указать): •......••..••.•.•....•.••....•.
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ь) Тиn ггнepamopй.'

Ацетоновая ГОpe.riЮl

Взрывчатое ЕеЩecrю

о

D
Пиpoтexниqocкaя ракета О

Разбрызгиватель жидкости О

Рacnы.литeлъ твердых чacnщ О Другие: ...•......•.••..

с) Ра.сгюложгнuг 61Jl17)fXa зш::еuвшow,e;o вещества:

наземное D
ВepXIIIUI граница облаков D

нижшш граница облаков О

В облаках D
Если выпуск ОСУЩecrвляетсн в облаке. то при ЮlКой температуре
или по каким другим критериям?

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

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

Расход (указать единицы Об!Ш!Й расход!! течение года
измерении) (в кг)

AgI

РЫ2

Сухой лед

NaCI

Пропан

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

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

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

_" ..

10. ХАРАКТЕРИСГИКИ ОБРАБАТЫВАЕМЫХ ОБЛАКОВ

а) Конвективные Слой

(кучевые) D Орографические О (слоиcrooбразные)О

ь) Пpeoблa.woщая 'reЮIература в основании облака (ОС);

Выще l00С о о

с) ПреоБJJa.l\aЮщая 'reЮIература в вершине облака:

о
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Ниже оос, но выше -200С О

Ниже -2QOC О

d) Критерии, используемые при выборе mей или облаков длJI их
обработки:

• •••••••••••••••••••••••••• о •••••••••••••• о •••••••••••

· .
· .

11. ОБОСНОВАНИЯ ДJIЯ ОЦЕНКИ

а) Не имоотся О

Ь) рандомизиров3нIIый эксперимент О

с) СравнеJnlе с иcroричеасими дaиными О

d) Ушерб урожаю О Градоыеры О

е) Прочие: •............••....•........................

f) Имеется ли документ по оценке

или ПJJaНИpуется такоюй? ДА О НЕТ CJ
g) Если )Ia, то можно ли его

~ИThвВМО? ДА D НЕТ CJ
12. РАЗНОЕ

а) Была ли подготовлена lUUI Э'IUГО

проекта оценка ВЛИJUIИJI на

О CJокружaIOmyюсреду? ДА НЕТ

ь) Проведен ли анализ предполагаемых

(или фaК'mчeacиx)3aТJ8T И выгод? ДА О НЕТ D
13. НАЗВАНИЕ ОРГАНИЗАЦИИ, ОТВЕТСГВЕННОй ЗА ПРОЕКТ

а) фамилия rлавнoro технического лица: ••.•.•••.....•........

Ь) Орraнизaция: ...................•...........•........

с) Почтовый адрес: ........................•.............

..................... " .

.... . . . " .
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14. JUOБЫЕ ЗАМЕЧАНИЯ

.......................................... о ••••••••••••

· .
· .; .
• ••• о .

15. ОРГАНИЗАЦИЯ, НАПРАВЛЯЮЩАЯ ОТЧЕТ

а) НазвaJlИе оpraнизaции, вanpaвruooщей oтчer: .

ь) Официальное название oтвeтcrneннoro ПОдра3л;елеНИII: •••••••••• •

.. .. .. .. . . .. .. .. .. .. .... . . .. . .. .. . . . .. . .. .. .. .. .. . . .. .. .. .. . .. .. .. .. .. .. .. .. .. ...
с) Почтовый адрес: ......••.............•••.•...•••.•....• .

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

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

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

. . . . . . . . . . . . ·(П~~) . . ~~ .

Просьба запOJnlИТЬ и вернуть этот юrrpocник по возможнocrи скорее и в

любом случае не П031111ее 30 ноября 1995 г. по адресу:

Тhe Secretary-General
World Meteorological Orgaruzation
41, Avenue G!useppe-Motta
Case posta1e 2300
1211 GENEVA 2
Switzerland
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ПРИМЕЧАНИЯ ПО СОСГАВЛЕНИЮ ОТЧЕТА О mJfЬНocrи ПО
- . AК1lIBHЫM ВОЗдЕйствиям НА ПОГО У .

децтельнОС!'Ъ по акшвным воздейcrБИIIМ на погоду. которую следует включить в

Реестр

Засеивание или pacпpocrpaнение в облачнocrи или тумане какого-либо
вещества с целью изменеНИJl распределении размера капель, образовании

кристаллов льла или кoaryЛJIЦИИ капелек, изменение разВИmJI грала или МОЛI!ИЙ

или осуществление какого-либо воздействии на естественное развиmе цикла
облаков или их окружение.

Любаи друraи деJlТельностъ, осущеСТВЛJlемая с целью вызывании
искуa::rвeнныx изменеl!ИЙ в соета.ве, поведении или .!IЮI3ЫИКе атмосферы.

Например:

а) использование OГНJI или источников тепла !IЛJI оказании ВЛИJIНИJI на
конвективную циркулицию или !IЛJI испарении тумана;

Ь) акшвное воздействие на обмен солнечной радиации земли или
облаков IЮCpe.llCТВOМ lIbllI;елеНИJI в атмосферу газов, пыли, ЖИ1UCостей
или аэрозолей;

с) aкmвHoe воздейcrБие на характеристики поверхностей земли или
воды при помощи опылниJI или обработки порощками. жидкими

pacrtЫ1IИТeЛJIМ, красителими или другими веществами;

d) вщеление в атмосферу злектрически 3арJlжеlпiых или jJздио3к'пшных
частиц. или ионов;

е) применевие в атмосфере ударJШX ВОЛН. источников звуковой энергии
или других взрывных или акуcrnчearnx иcroчников;

f) использование самолетов и вертолетов !IЛJI создании нисходящих
потоков в целях рассеивания тумана. а также использование

реактивных двигателей и других источников создания искуocrвeнного

вerpa;

g) использование лазеров или других источников злектромагниТIIОЙ

~.

деителъностъ по aкmвным воздейCI'!IИJIМ на пого/[\'. которую не следует включать в

Реестр

Деятельность. носящую чисто локальный характер, такую как

использование отражателей МOIIНИЙ или craтистических разРJШIИКов на самолетах.

СУДаХ или здaIIИJIX или ИCiЮJ1ЪЗOвание небольших источников теl1Ла, веНТИJ1llТOров,

противотуманных устройств. создание нисходящего воздушного потока

воздушными судами или распылителями AЛJI предотвращении заморозков на

участках или полях с посевом культур, которым нaнOCllТ ушерб заморозки или
морозы.

Примечание: nоосьба заполнить о,щн экземПJ!JП) этой Формы дЛJI каждого вида

деительнocrи по aкmвным воздейcrвилм на погоду (в да.ЛьнеЙшем

именуемого как проект).
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ДОПОЛНИТFЛЬНЫЕ ПОЯСНЕНИЯ К ВОПРОСАМ для РЕЕСГРА
НАЦИОНАЛЬНЫХ ПРОЕКТОВ ПО АКТИВНЫМ ВО3ДЕйСГВИЯМ НА

ПОГОДУ

ПУНКТ 1 • Укахите значком (Х) квадраТ, который соответствует целям
денте.льнocrи. Под npoeктом подразумеваетсн связанная серия
дейсгвий по активным воздействиям на погоду, имеющих общую

цель и проюдимыХ в конкретвом месте.

ПУНКТ 2 - Укажите значком (Х) квадрат. rooтвercтвуюllIИЙ цели деятельнocrn:

иа:ледования

разрабагки

оперативные

применения

ПУНКТ 4 - Впишите название и/или обозначение проектов, используемых
оператором. Если проект был зауегистрирован В предыдущем

Реестре, просъба указать номер по Реестру ВМО, который стоит в
колонке 1.

ПУНКТ 5 - С помощью географических координат и названия районов укажите
место ОСУЩecrRlIения npoeкта по активным юздействинм на погоду.

ПУНКТ б - а) Укажите год осуществления первона'l3J1ЬНОЙ деятельности по
настоящему npoeкту;

Ь) Укажите, были ли перерывы в денте.льнocrn. или же она
проводиласЬ IG1Ж'lblЙ год со времени начала;

с) Укажите, предполагается ли ПРОДОЛЖИТЪ npoeкт В будущем,

поставив значок (Х) в cooтвe'I'CГJ!YIщем квадрате.

Укажите основную область деятельности Оj>ганизации. которая
финансирует проект, обозначив значком (Х) соответcrвующий
квадрат (при необходимосГИ используйте несколько значков).

ПУНКТЗ - в какие меащы и асолы;:о дней ОСУЩecrвJIllЛaCЬ оперативная полевaJI

фаза npoeктa? Была бы полезна любая инфQрмaIIИJl. касающаяся
целей деятельности. В некоторых случаях npoeкты охватывают два

roла. Желательно включить в Peecrp за конкJJe'!1!Ъ!Й год только ту

часть. которая пооводилась в отчетный период, Если это

невозможно, поосьба указать годы. в которые пооводилась

дeJlТeЛьность, наrrpимер декабрь 1990 г., январь-февралъ 199L!:.
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ПУНКТ 9 - ПОД оборудованием .llJlJI активного ВОЗ.llеЙСТВИJl на погоду
ПОДра3умеваюТCJI любые устройства, используемые с целью

намеренного вызЬJвa.НИJI искусственных изменений в составе,

поведении или ,щнамике атмосферы. Например:· генераторы

засеиваНИJl ЙО.IIИСТЫМ серебром, пропановые устройства,

пиротехнические устройства, ракеты, артиллерийские снарJl.IIы'

реактивные Jl]lИГaтели и т.д.

а} Система доставки эareивающих веществ. Укажите, обозначив

значком (Х) соответствующий uaдpaT, характер системы
..юставки - наэемнал, :IIOЭ.I3'JШIWI и т..д.;

Ь) Укажите способ подготовки эareивающего вещества .llЛJI
распылеНИJI (например, путем CЮlГc1J1ИJ1 ацетонового раствора
сое,щненИJI ЙОJЩCТOГО серебра). Распыление твep.llыx частиц
ОТНOCИТCJl К рассеиванию ле.IIJIных КРУfIИJIок (например, сухой
лед), порошка (например, NaCl) и т.д.;

с) Укажите, обозначив значком (Х), соответствующий квадрат,

место рассеива.нил реагента;

d) Укажите, какие засеивающие реагенты исполъзуютсл и какова
скорость расх:еива.нИJI (масса на е.IIИНИЦУ времени, масса на
облако и т.д.). Укажите, в килограммах, общее количество
peaгeнra, pacceJIJIJIOГO в течение отчетного периода.

ПУНКТ 10 - а} Укажите, обозначив значком (Х) квадрат, общую

характеристику облаков, которые выбраны .IIЛJI обработки;

ь) Укажите преоблалающий ,щапазон температур на нижней
границе облаков;

с) Укажите преобладающий диапазон температур на верхней
границе облаков;

d) По каким характеристикам отличают дни или облака,

подвергнутые ВОЗ.llеЙствию, от тех, которые не были

ПОДВСprнyп,l ВОЗдеЙСТВИЮ.

ПУНКТ 11 - Этот вопрос относится к оценке эффективности проекта.
Предоставление большего объема информации о средствах,

исполъзуемых .IIЛJI оценки положительных сторон проекта, только

приветствуCТCJI, И эта информацил r.южет быть представлена под

пунктом 14 или на отдельной странице.

ПУНКТ 12 - этот вопрос ОТНOCИТCJl к любому анализу, проведенному с целью
расчета И/или измереНИJI общего измененИJI окружающей cpe.IIы'
подвергнутой воздействию, и отдельный вопрос касается

пре.IIПолага.емых или полученных экономических выroд.

ПУНКТ 13 - Сообщнте название и адрес организации, в которую можно
нaлpaRЛJIТЬ запросы о дополнительной информации.

ПУНКТ 14 - Этот пункт предназначен .llЛJI того, чтобы позволить лицу,
предcтallЛJllOщему O'ГICТ, ВКЛЮЧИТЬ любую информацию, котоpall не
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вошла в пункты С 1 по 13, но которую он считает важной или
преДcтa.IlJUlюшеЙ интерес, такую, например, как ссылка на

опубликованные отчеты, представляю щие реэулътаты

осуществления aJrnIВIIOrO ВOЗ.lIеЙCТIIИII на погоду или эксперимента.

любая не rooбщавтпа!ЮI ранее информация, определенные планы на

новый npceкт, поиск информации и TJL могут Бытъ отражены под

nymcroм 14.

Ш'Нкт 15 - Просъба а:х>бщитъ наэвание и адрес учреждения, которое передает
эгу информацию ВМО. ..



FORM USED FOR REPORTING ON COMPLETED
WEATHER MODIFICATION PROJECTS



====================
ORGANIZATIONWORLD METEOROLOGICAL

- - - - -- - - - - ========
R/CLA/4. ANNEK B

REPORT ON CGlPLETED WEATHER MODIFICATION PROJECT

lPlease mark X in box or boxes which apply)

MEMBER OF WMO: .................... " " ..

1.

1.1

DESCRIPTION OF PRo.m::T

Project identification lname/location/organization): ........................ 11 ..........

1.2

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ..

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0·" ..

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

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

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

Purposelsl of project

Precipitation augmentation rainfall _/_/ snow / /

Hail suppression !.......J

Lightning suppression

Other lplease specify):

/ /

1.3

.......................................................................
Major cloud type involved:

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

2.

2.1

DURATION OF PROJECT

Project duration in years: ............................................
2.2 Operational period within each year:

From: ....... To: ....... inclusive.

lPOOLE 5229)



ANNEX B, p. 2

3. SEEDING OPERATION

3.1 Seeding agent: AgI 1 1 C02 1 1 NaC1 1 1

other (please specify): .•.•...••..••....•..............•..••.••••......

3.2 Generator(s): On ground ~I Airborne __1 __1

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

3.3 Procedure for airborne seeding:

Altitude of seeding Cm): ••••••••••••••••••••••••••••••••••••••••••••••

Length of seeding track (m or laD): ••••••••••••••••••••••••••••••••••••

Seeding rate (Kg h - I ): ••••••••••••••••••••••••••••••••••• '.' •••••••••

4. PROJECT DESIGN

4.1 Basic design:

Target only ~I .Target + control 1 1 Cross-over 1 1

4.2

4.3

Distance between areas (km):

Area definition:

Fixed 1 1 Variable __1 __1

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

4.4 Area subdivisions. if any (give number and nature): ..•..••....••.•....

5.

5.1

5.2

5.3

5.4

5.4.1

PROJECT SITE

Project terrain:

Mountainous 1 1 Hilly _I__I Flat 1 1

Size of target area (km2): .

Size of control area (!an2): .

Number of precipitation gauges:

~11 !ype! 2f-PEe£ipi~a~i2n_g~uqe!in_t~rqe~ ~r~a: ........•....••...•.•

~11 !ype! 2f-PEe£ipi~a~i2n_g~uqe!in_c2n~r21_aEe~: .......•............

(POOLE 5229)
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5.4.2

~e£o!ding Er,!lciPit!tJ.o!! ga.!:!g!s_i!! £O!!t!Ol !r,!la: •••••••••••••••••••••••

5.5 Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.): ..

............. ; - .
6. EXPERIMENTAL UNIT

6.1 Duration of uni t in hours or days: •••••••••••••.••••••••••••••••••••••

6.2 Conditions determining whether unit is seedable or not: •••••••••••••••

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

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

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

6.4 Randomization of experimental units:

unrestricted L--/ Restrlcted _/__/

If restricted, give nature of restriction:

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

6.5 - Standard seeding period (hours): ••••••••••.•••••••••••••••••••••••...•

7. OVERALL PROJECT RESULTS (no stratification or partitioning)

7.1 Name of statistical testes) and/or analysis (analyses):

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

7.2 Transformation(s) for each test: .

7.3

7.3.1

Results for each test and/or analysis:

Qualitative:

.............. " ..

No
Differ
ence L--/

More
Precipi
tation L--I

Less
Precipi
tation _1__1

Less
Hail
Mass 1 1

7.3.2

Other qlJalitative results: .

.. .. ... . .. .. .. . .. . .. ... .. .. .. .. . .. .. . .. .... .. .. . .. . .. .. . .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . . .. .
Quantitative:

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

(POOLE 5229)



ANNEX B. p. 4

8.

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

8.2.3

8.2.4

8.2.5

BASIS FOR ASSESSMENT OF RESULTS

Analytical specifications fixed BEFORE the project began

Nature of stratification(s). if any: .

sample size ·£or each s.tratification (No.' of seed/no-seed units):

Seed: '" '. No: see-do: •••••••••••••

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

•••••••••• '••••••••• ' ~ • <s 0 0' ._ '" __ _ 0 ..

Transformation(s) for each stratification and each test:

.................................... _ _ ' _ '. ' _. ' 0' ..

Results for each stratification. test and transformation:

Qualitative: .•.•••••••••••••.••••••••••••••••.••••.••••••••••.•••

Quantitative: ••.•••••.•••••••••••••••••••.•••••.•••.•••..••••.•••

Analytical ~pecifications chosen ~~ER the project began

Nature of partitioning (s): ••••••••.••••.•..••....••••••.••••••••••...•

S&~ple size for each partition (No. of seed/no-seed units):

Seed: ••• , . • . • • • • • No seed: •••.•.•.•••••

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

......... e '" .. 8 ..

Transformation(s) for each partition and each test:

Results for: each partition. te.st and transformation:

Quall tative : ••.•..•.•••••••••.•.•••..••••••••..•••••••••.••••••.•

Quantitative: •.•••••••••.••.•••••....•••.••••..•••••.••.•••••••••

9. ~~ED AREA EFFECTS (i.e .• outside the target area)

9.1 Sign of effect: ., .•••• , ••••••.• , ••••.••••.•...•••••.•• , •••••.•••..•.••

9.2 !'.!aximum distance observed: .. , .

(PCOLE 5229)
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10.

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

........................................................................................................................ " ..

.. 11 ..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 11 ..

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. " " ..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ..

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

....................................... " .

................................................... "" " .

"" " " " .. "" " .. " .

" " " .. " .

... " .

(POOLE 5229)
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R/CLA/4, ANNEXE B

RAPPORT SUR UN PROJET DE MODIFICATION AATIFICIEU.E
OU TEMPS DEJA RE'.!'.LISE

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

MnœRE DE I.'~ : " " ..

1. DESCRIPTION DU PROJET

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

...................................................................................................... " " ..

.. .. .. .. .. .. .. .. .. " ~ ..

••• ••• 0· • •••••••••••••••••

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ..

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

1.2 But(sl du projet

Augmentation des précipitations

Suppression de la grêle

Suppression de la foudre

Pluie

_/_/

_/_/

Neige _/_/

Aut~es modifications (veuillez préciser) ........................................................

.. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ..

1.3 Principaux types de nuages traités

Orographiques _/__/ Cumulus / / Stratiformes / / Système frontal/ /
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2 • DUREE DU PROJET

2.1 Durée du projet. en années ..........................................
2.2 période opérationnelle au cours de chaque année :

du au (inclus i vement )

3. O?ERATIONS D' ENSEMENCEMENT

3.1 Agents d'ensemencement: AgI _1_1 1 1 NaCl 1 1

Autres lveuillez préciser) ..........................................

3.2 Générateurls) : Au sol 1 1 Aéroportéls) _1_1

Dans le cas de générateurs au sol. veuillez indiquer le nombre de
générateurs utilisés :

........................................................................
3.3 Méthode d'ensemencement par appareil aéroporté

Altitude de l'ensemencement lm) .

Longueur de la trajectoire suivie
pour l'ensemencement (m ou km) .

Taux d'ensemencement IKg h- ') •••••••••.••••••••••••••••.••..••..••..

4. CONCEPTION DU PROJET

4.1 Conception de base :

Zone cible
seulement _1_1

Zone c::ible et
zone témoin L--I

Zone cible et/ou zone
témoin sans distinction 1 1

4.2 Distance entre les zones lkm) ...................... , .
4.3 Définition d'une zone:

Fixe L--I Variable

Si elle est variable. veuillez indiquer les critères de définition:

............................................................. 0.••••••••••• '

o .



ANNEXE B. P • 3

4.4 Subdivisions des zones. le cas échéant (indiquer le nombre et la
naturel

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

........ • ·.·.-.-o/'l1· r ..

S. SITE DU PROJET

5.1 Terrain

Accident é

...................... _0 ..5.2

Montagneux L--/

Superficie de la zone cible (km")

LI Plat

5.3 Superficie de la zone témoin (km") ................................................................

5.4 Nombre de pluviomètres :

5.4.1

5.4.2

Tous types de pluviomètres dans la zone cible : .......................... -...................

Tous types de plulTiomètres dans la zone témoin : ............................................

Pluvioqraphes dans la zone cible : ........................................................................

Pluviographes dans la zone témoin ......................................................................

5.5 Autres
mesure

mesures de lTérification (par
des nuages par aéronefs. coussins

exemple.
à grêle.

réflectivité
etc. )

radar.

6.

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. CI .

Durée de l'unité en heures ou en jours: ................................
6.2 Conditions permettant de déterminer si une unité est ensemençable ou

pas:

••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••••••••••••••••••••

6.3 Nombre total d'unités ensemencées et non ensemencées (dans le cas de
la conception avec zone cible et/ou zone témoin. sans distinction.
ceci s'applique à chaque zone)

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

.. .. .. .... .... .. .. .... ............ .. ...... .. .. ... ..... ........ .. ..... . .. .. ... . .. .. ... .. .. .. .. .. ..
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6.4 Répartition aléatoire des unités expérimentales

IllillÙtée Limitée L/

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

.... " " " " " ." " " ." " " ." .. " " .
6.5 Période standard d'ensemencement 1heures ) : ••••••.•.•.•.••••.•••••..•.•

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

7.1 Testls) statistiguels) et/ou analysels) :

................................. " " .... " .. " " .. " .. " .... " .......... " " .. " " .. " ...... " " .. " .... " ....

7 .. 2 Transformation (s) pour chaque test : """" .... """"" ........ ".. ,,",,""" .... ",,",, ........ ""

7.3 Résultats de chaque test et/ou analyse .. .. .. " " " " " "" ..

.... " ...... " .... " " " " .... " .. " ...... " .. " " ...... " " .. " " .. " " " ...... "

Pas de diffé- Augmentation Diminution
rence / / des précipi- / / des préci-

tations pitations

Autres résultats qualitatifs

Diminution
/ / de la masse
- de grêle

/ /

.... " .. " " " .. " " " " " .. " .. " " " " " .. " " " " " " " " .. " .

Rapport ensemencement/pas

Signification statistique

d'ensemencement : .. ".. ".. ".. ".. "" .. """ ...... ".. "",, .. ,, .....

.. " ...... """ .. """" .... """ .. "" .. " ...... """ .. ,, ........ ,,",,.,, .... ,, ....

a. CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS

B.l SpécificatioM analytiques fixées lW1I1rr le projet

a.l.1 Nature de la (des) stratification(s), le cas échéant

•• e. a _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

a.1. 2 Dimenaion de l' échantillon pour chaque stratification 1nombre d'unités
eMemencement/pas d'ensemencement) :

Ensemencement: .••.....•.•...•• Pas d'ensemencement

a.l.3 Test(s) et/ou analysels) pour chaque stratification:

.........................................................................
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8.1.4 Transformationls) pour chaque stratification et pour chaque test :

........ " ..

8.1.5 Résultats pour chaque stratification, test et transformation:

Qualitatifs :

Quantitatifs :

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

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

8.2 Spécifications analytiques choisies APRES le projet

8.2.1 Nature de la ldesl subdivisionls) :

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

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

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

8.2.3 Testls) et/ou analysels) pour chaque subdivision

.......................................................................................... CI ..

8.2.4 Transformationls) pour chaque subdivision et chaque test :

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

8.2.5 Résultats pour chaque subdivision. test et transformation:

Qualitatifs :

Quantitatifs :

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

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

9. EFFETS OBSERVES lc'est-à-dire à l'extérieur de la zone ciblel

9.1 Indice de l'effet ........................................................................................................

9.2 Distance maximale observée : ......................................................................................

9.3 Signification statistique lsuperficie de la zone et probabilité)

........................................ '" 0 ..
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10.

.. - e_e .. -e ' ..

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

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 10 ..

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

11. PRINCIPALES REFERENCES A. DES RESULTA.TS PUBLIES
indiqués les détails des procédures ci-dessusl

(dans lesquels sont

.... e ..

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

.. 10 ..: " .

............." .... " .. " ." " . " " " ... " " " " ... " " ." " " " " .. " " " " " " .. " .. " .. " " " " " " ." .

.... ..." " " " " ." " " " " ." " " " " " . " " " " " " ." " " .
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R/CLA/4, ANEXO B

,
INFORME SOBRE PROYECTOS TERMINADOS DE MODIFIC1ICION ARTIFICIAL DEL CLIM1I

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

~RO DE LA O~: e " ..

,
l. DESCRIPCION DEI.. PROYECTO

1.1 Identificación del proyecto (nombre/lugar/organización) •••••••.••••.••

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. D ..

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

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

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • • • • • • • • • • • • • • • • • • .. • • • • • • • • ¡, .

1.2 Finalidad(esl del proyecto

Aumento de las precipitaciones - lluvia ~/ nieve

Supresión del granizo _/__/

Supresión de los' relámpagos

Otros (sírvase especificar)

/ /

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

...... . . ...... ..................... .....................................
1.3 Principales tipos de nubes de que se trata:

Orográfica ~/ Cumulus _/_/ Estratiforme __/ __/ Fr.ontal _/_/

,
2. DURACION DEI.. PROYECTO

del: al: inclusive.
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3. OPERACIONES DE SIEMBRA

3.1 Reactivo químico de siembra: AgI 1 1 CO, 1 1 NaCl 1 1

Otros (sírvase especificar) : ..............................................................................

3.2 Generador(es): Terrestre __1 __1 Aerotransportado 1 1

Si es terrestre. sírvase dar el número de generadores:

3.3 Procedimiento de siembra mediante aeronaves:

Altitud de la siembra (m) ••.•...•.••••••••.•••••..•••.••••••.•••.•..•.

Longitud de la trayectoria de siembra (m O km) •••••••••••••••••••• _ •••

Indice de la siembra (Kg h- 1
)

4. CONCEPCIO~ DEL PROYECTO

4.1 Ccncepción básica:

Sólo en la zona del blanco __1 __1

En la zona del blanco y zona de control _1__1

En la zona del blanco y/o zona de control _1__1

4.2 Distancia entre las zonas (km): •••••••••••••••••••••••••••••••••••••••

4.3 Determinación de la zona:

Fija 1 1 Variable 1 1

Si es variable. sírvase dar la base para la definición: •.•••••••..••..•

4.4 Subdivisiones de la zona. en caso de gue hubieran (sírvase dar el

número y la naturaleza) ..••••••.•••.••••••.•••••••••••••••••••.•••••••

.......................................... ~ ~._.~, .

,
S. Ul3ICACION DEL PROYECIO

5.1 Terreno donde se lleva a cabo el proyecto:

Montañoso _1_1 Accidentado 1 1 Llano 1 1

5.2 Tamaño de la zona del blanco (km')
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5.3 Tamaño de la zona de control (km') .

5.4 Número de pluviómetros

5.4.1 ..............................

5.4.2

5.5 otra serie de verificaciones (por ejemplo ref1ectividad del radar, me
dida de las nubes mediante una aeronave, paquetes de granizo, etc.):

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

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

6. UNIDAD EXPERIMENTAL

6.1 Duración de la unidad en horas o días: .

6.2 Condiciones gue determinan si una unidad puede ser sembrada o no: ••..

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

6.3 Número total de unidades sembradas y no sembradas (en el caso de gue
el diseño sea de una zona del blanco y/o de control indistintamente
esto se aplica a cada zona):

.................................................................................. " ..

6.4 Selección aleatoria de las unidades experimentales:

No limitada / / Limitada / /

Si es limitada, sírvase dar el carácter de la limitación: ••••.••.•....

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

6.5 Período de siembra normalizado (horas): •.••••.••••.••••••••.•.••..•••.

7. RESULTADOS DE LOS PROYECTOS GENERALES (no estratificación o partición)

7.1 Nombre de la(s) prueba!s) estadística!s) y/o análisis: ••••• ; •.• ;.; •••.

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. D 0 ..

7.2 Transformación! es) para cada prueba: .

7.3 Resultados de cada prueba y/o análisis: .
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7.3.1 Cualitativo:

No hay
dife-
rencia L/

Más
precipi
tación _/_/

Menos
precipi
tación _/_/

Menos masa
de gra- __
oizo _/_/

Otros resultados cualitativos: ................ o· .

7.3.2

.. • • .. • .. .. .. • .. • .. .. • • .. • • .. .. .. .. .. .. .. .. • • • • • • .. .. .. .. .. .. .. .. • .. .. • .. .. .. .. .. .. • .. .. .. • • .. .. .. .. .. .. .. o· ..

Cuantitativo:

Relación de la siembra/no siembra: •••••••...••.••.•••..••••••••••••..•

Significado estadístico: ..............................................................................

1
8. BASE PARA LA EVALUACION DE LOS RESULT1\DOS

8.1 Especificaciones analíticas fijadas ANTES de gue se haya llevado a ca
bo el proyecto

8.1.1

8.1.2

Carácter de la estratificación(es), en caso de que hubiere:

Tamaño de muestra para cada estratificación (número de unidades de
siembra/o sin siembra):

Siembra: ...................... Sin siembra:

8.1. 3

8.1. 4

8.1. 5

8.2

8.2.1

8.2.2

Prueba (s) y/o análisis para cada estratificación:

........ ~ '.0 a ..

Transformación(es) para cada estratificación y cada prueba:

................ o " ..

Resultados para cada estratificación, prueba y transformación: .

Cualitativo : .

Cuantitativo: •••••••••••••••••••..•• : •••••••••..••..••••••••••.•
1

Especificaciones analíticas seleccionadas DESPUES de revisarse el pro-
yecto:

Carácter de la partición(es): •••••.••••••..••••••.••••••••••••••.•••••

Tamaño de muestra para cada partición (número de unidades de siembra/
sin siembra):

Siembra: Sin siembra:
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8.2.4
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Prueba(s) y/o análisis para cada partición:

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

rransformación(es) para cada partición y cada prueba:

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

8.2.5 Resultados para cada partición, prueba y tranformación:

Cualitativa:

Cuantitativa:

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

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

9.1 Indicio del efecto: ........ " ..

9.2 Distancia máxima observada: ............................................................................

9.3

10.

11.

Significado estadístico (tamaño de la zona y probabilidad):

.................................................................................. a ..

CClMEN'rARIOS

.. ..

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

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

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

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

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

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

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

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

.. .. .. .. .. . .. .. . .. .. .. .. . .. .. .. .. .. . .. . .. . .. . .. ... . .. . .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .' ..

.. .. • .. .. .. .. .. .. .. .. .. .. .. • .. .. .. • .. .. .. .. .. • .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. • .. .. .. .. .. e ......
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R/CLA/4. ПРИЛОЖЕНИЕ В

ОТЧЕТ О ЗАВЕРШЕННОМ ПРОЕКТЕ ПО АКТИВНОМУ воЗдЕйсгвИЮ НА
ПQгодr

(Просьба поставить Х в OOO'I'ВeТC'ПIYJшем квадрате)

ЧЛЕН ВМО: ..

1.

1.1

ОПИСАНИЕ ПРОЕКТА

Обозначение проеlmi (названиr)мecroнахождениr)оргаиизация)

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

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

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

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

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

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

1.2 Цель(и) пооекта:

Увеличение OQIДКOB - ДОЖДII О OIeгa

Подавление града О

ПредarВjJaШение МOJJНИЙ О

Другие (просьба указать): .......•...••.•.•..•••••••••••.••

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .... . ...
1.3

2.

2.1

22

Ornовной тип облаков:

ОроrpaфИчeaoteо кучевыео crюиcrooбразllыeО ФJЮвтam.ныеО

ПРОДОЛЖИТFJ1ЬНocrьПРОЕКТА

Продолжительнocrъпроеlmi. В гom:

опеоотивllый период в каждом году:

С: .. До: .......•....• !!кЛ!о'!кreлыю.
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3. ЗАСЕВ

3.1 Реагент. исполъзуеМblЙ длJI :засева: AgI D ЩО NaClО

Другие (просъба указать): .

32 Генерат(ю(ыr. наземные О БозJlyIIIныe О

Если генератор наземный, то просъба указать количество: .

3.3 Пооцедура :засева с юздуха:

Высота :засева (М): ••••••••••••••••••••••••••.•••••••••••••

длина тJJaccы :засева (м или !СМ): ••••••••••••••••••••••••••••••

Норма :засева (кг/час.r. .......................•••••..•......

4. СХЕМА ПРОЕКТА

4.1 Основная схема:

Целевые О Целевые + контрольные О Перекрестные C::J
4.2

4.3

РаССТОffilИе между районами (км):

Оm:eделение района:

ПОСТОЯЮIЬIЙ ПеремеlDlЬlЙ [=:::J

Если переменный, указать основу Определения: ......•...........

4.4 Подразделение района. если имеется (указать число и характер): .

. . . . . . . .. . . .. . . . . . . . ...... . .. ... .. . . ... . . .... .. . . .. .. .
5. ПЛОЩАДКА

5.1 Местность:

Горная О Хoлмиcraя О Ровная C=J
5.2 Размер целевого района (км2): ............•••••••••••••••••.•

5.3 Размер контрольного района (км2): ................•••.••••••.

5.4 Количество OGщкомеоов:

5.4.1 все вцды OCй./11CO.МE!{Jв в целеюм paйtJнe: •••••••••••••••••••.

все 8цды OCf1lI1CO)Jl!.{XJB в КlJ1ШlpOЛb1/DМ PaйIJ1Ie: •.•.••..•.•••••.

5.4.2 Ocш!.Jroмepы-ewюnuczщ в целеюм paйDнe.' •••••..••.••.•••.•.•
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~-<::aAI01IUCIЩ в конmpoльнOAl районе: ••••••••••••••••

5.5 Другие cpeдcrвa пооверки (например, отражательная способность
радиолокаторов, измерении облаков с самолетоВ, rpaдoмepы и т.д.):

· .

6.

6.1

6.2

ЭКСПЕРИМЕНТ АЛЬНАЯ ЕДИНИЦА

ПРОдолжительность единиlIы. в часах или l!НJIX:

уC1IОВИJI для ОПDeделении. подлежит ли едИНИIЩ засеву или нет: .

· .
6.3 Общее количество засеяннЫХ и НеЗа.СеНННЫХ еllИНИЦ (при перекрестном

построении это ОТНOCИТCllк тсаЖIIОМУ оойонуh

· ' .
6.4 Рi!!ИPМИЗ!I"!:!I! эксперименталъных еllИНИll:

Если ограниченная, то дать характер ограничении: .....••.••......

· .
6.5 C'!'3l!1!alYI1!Ь период засева: ..•....•........••..•.•.•.••...•.

7. ОБЩИЕ РЕЗУЛЬТАТЫ ПРОЕКТА (без стратификации или делении)

7.1 Название ста'J'ИCГИ1lOO(ОГО иcпьrraния(ий) И/ИЛИ анализа!ов!:

.............................. ".' ..
7.2 ТDa.НCФopМ3I!ИяlЮ!) 1V!JI ",аЖIIОГО иcIIыт3ниII: •••••••••••••••••••••

7.3 Результаты каЖIIQГО иqn,rraнин И/ИЛИ анализа:

7.3.1 Ка'Чea1l8eННЬJe:

Различий

нет

Больще

C=J осадков
Меньше

осадков О

Меньше
града по

маа:е

Другие качecrвellllые результаты: .......•.•..•.••.•..•.••.....

.. .. • • • • .. .. .. .. • .. • .. .. .. .. • • • • • • • • • • • • • • • • .. • .. .. .. • • • о .

7.3.2 KOA.и'll!CТl18eНHЬJe:

Соотношение засев/нет засеаа: ..... Стати..'""'I'И'I€CЮlJIзнаЧИМОСТЬ: •••••
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8. ОБОСНОВАНИЕ для ОЦЕНКИ РЕЗУЛЬТАТОВ

8.1 Аналитичеоо!е rnеШfФикаrJm!, усга.ноwlеllныe до проеrcra

8.1.1 Характер crра:rификации(ий), если имrercя: .

8.1.2 Объем выборки ДЛJI каждой стратифИкации (число единиц засев/нет
зareва.):

Засев: . Нет зareва: ..

8.1.3 Иcnъr:raниe(я) И/ИЛИ анализ(ы) для каждой сграТИфикзции:

......................................................
8.1.4 Тра.нсформация(ии) для каждой crpaтификации И каждого иcI!ы'IёI.JIиI:

......................................................
8.1.5 Результаты для каждой CIlJaтифИКЗЦИИ, иаштания или трансфо~:

качecrвeнные: •...•......................•.....

Количественные: ...•..........•.................

8.2 Ана.литичеасие rnеuиФИКЯlJm!, выбранные ПОСЛЕ проеrcra

82.1 Характер деления(ий): ......................•...••..•......

8.2.2 Объем выборки для к:аждого деления (число единиц зareв/нет зareва.):

Засев: . Нет заreвa'

8.2.3 Иаштание(я) И/ИЛИ анализ(ы) для каждого деления:

.......................................................
8.2.4 Тра.нсформация(ии) для каждого деления И каждого иrnьrraиия:

•••• D •••••••••••••••••••••••••••••••••••••••••••••••••

8.2.5 Результаты для каждого деления, иrnытaния или трансформации:

качecrвeнные: ..............•.........•••••....

КоличествеllНЪlе: .

9. ВОЗДЕйСТВИЕ НА ДРУГИЕ РАйОНЫ (т.е. за пределами целевого
района)

9.1 Признак воздеЙC'I'ВИЯ: .

92 Максималъноеpa.cx;roлние: .
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Ста'l'ИC'lWlEiClOl энаЧIМJCI'Ь (размер района и вероятность~

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

10. ЗАМЕЧАНИЯ

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

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 10 ..

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

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

.. ..

.. .. .. .. .. .. .. .. .. .. '" ..

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

11. ССЫЛКИ НА ОПУБЛИКОВАННЫЕ РЕЗУЛЬТАТЫ (В которых можно
найти балее дeтa.rn.ную Иllформацию~

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

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

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

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

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