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I. INTRODUCTION

As part of the WMO activities in weather modification, as approved by the

World Meteorological Congress, the Secretary-General maintains a Register of

experiments and operations in weather modification carried out within Member

countries since 1975.

The present publication is the sixteenth of its kind and is based on information

received from Member countries on experiments and operations sponsored by

governmental agencies and private concerns that took place during 1991.

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

used in the tabular presentation, detailed explanations are given in Section 11. The

questionnaire which was sent to all Members in September 1992 is reproduced in

Annex A to the report, in the four official languages of WMO, to ensure that the

tabular information will be readily understood by all readers. Information from these

questionnaires is given in Section IV. Section V provides summaries of completed

weather modification projects. The form to be used in reporting completed

programmes or for which a physical and/or statistical evaluation has been carried out

is reproduced as Annex B.

The list of Member countries for which information is included in the Register

is given in Section Ill. The Member countries which replied that no weather

modification activities had taken place in their country during 1991 are listed in

Section VII.

Requests for further information on the projects may be addressed to the

reporting agency for each country which is included in Section VI of the Register. The

WMO Secretariat will be happy to assist if necessary.
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11. DETAILED EXPLANATION OF COLUMNS USED IN TABULAR INFORMATION IN THE REGISTER

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

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

Ext. Extend wet period (E)

Fog Fog dissipation (R)

Hail Hail suppression PR

Inc. Increase during wet Res.

period

Op. Operational

Column 3: Approximate size of project area (3)

Precipitation Enhancement

Emergency

Routine

Precipitation Redistribution

Research

Column 4:

Column 5:

Column 6:

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

Name of project (4)

Reference numbers are also Quoted when supplied.

Location of project area (5)

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

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

Towns and islands may be denoted by name; 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: Nature of organization sponsoring project (7)

Indicated by abbreviations as follows:

Column 8:

Agr. Agricultural

Def. Defense

Enr. Energy

For. Forestry

(G) Government

Hyd. Hydrological

Apparatus. seeding location (8)

Abbreviations are as follows:

Muni. Municipal

(P) Private

Rec. Recreation

Res. Research

Trans. Transportation

Wea. Serv. Meteorological

Air

A/C

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 Liquid Water content Temp. Temperature

Obs. Observations

Column 11: Active period during reporting year (10)

Months of activity are inclusive.

Jan January July July

Feb February Aug August

Mar March Sept September

Apr April Oct October

May May Nov November

June June Dec December

Column 12: Documentation (12) and (13)

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

that a costs and benefits analysis has been made.
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Ill. LIST OF MEMBER COUNTRIES REPORTING WEATHER MODIFICATION

PROJECTS IN 1991

Page

AUSTRALIA 7

AUSTRIA 8

BULGARIA 8

CHILE 9

CHINA 9

CUBA 12

FRANCE 12

GERMANY 13

ISRAEL 13

JAMAICA 14

JORDAN 14

LIBYAN ARAB JAMAHIRIVA 14

MONGOLIA 15

MOROCCO 15

RUSSIAN FEDERATION 16

SPAIN 18

SYRIAN ARAB REPUBLIC 18

THAILAND 19

TURKEY " 19

UKRAINE 19

UNITED ARAB EMIRATES 21

USA 21

ZIMBABWE 27
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IV. REGISTER OF 1991 PROJECTS
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AUSTRALIA

AU-I Res. PE 487 km' Melbourne Water 37°43'S 1988 Water One A/C with AgI455g/hour AgI seeding May-Oct Evaluation.

Inc. target. Wintertime Cloud 146°15'E Every supply (G) acetone dry ice 54.2 instrati form 1991 report planned

Water 7100 km' Seeding Project (120 km east of year burners and kg/hour. Total clouds: top temp. 60 days based on

Supply control. Melbourne) Yes dry ice consumption between -7 and randomized

augment- dispersal; 25.3 kg of AgI -25°C, experiment. No

ation cloud top and and 726 kg of LWC>0.lgm·3• formal EIS,
in-cloud dry ice for year. Cumulus clouds; C/B-Yes

seeding. AgI top temp.
was seeded between -12° and
near -15°, dry -25°C,
ice seeded at LWC > 0.5gm·3 •

_7°C levels. Dry ice seeding
in orographic
clouds: top temp.
between _2° and
-7"C.

AU-2 Op.PE 6000 km' Cloud seeding Central Plateau, 1988 Enr. (G) One A/C with AgI 480g/hour. Convective, May-Oct Evaluation

Inc. target operations in Tasmania Every acetone burner. Total orographic and 1991 report available

Tasmania year In-cloud consumption strati form clouds: 33 days based on

Yes seeding at 31.7 kg tops colder than comparison
-10°C level -6°C, LWC > with historical

0.lgm'3 records. No
EIS, C/B-Yes

AU-3 Dev.PE 2050 km Snowy 36°05'S 148°25"E 1988 Agr. Enr. 16 GIB a~etone AgI 20g/hour Orographic Activity Evaluation

Snow Precipitation (Snowy Inter- (G) burners clouds with top was limited based on

enhance- Enhancement Mountains) rupted temp. between randomized

ment Project Yes OOC and -20°C. experiment and
Seeding was chemical
made at temp. analysis of
::;'-7"C at precipitation,
generator site report

available. EIS
is in
preparation,
C/B-Yes
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IV. REGISTER OF 1991 PROJECTS
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AUSTRIA

AUS-I Op. Hail 1800 km' Styria - Hail Test 40"50'N 15°45'E 1986 Agr. (P) 5 A/C with 17 IIhour of AgI. Convective clouds May-Sept Evaluation
Program (Weiz-Gleisdort) Every acetone Total with bases colder 1991 based on

year burners and consumption 440 than 1000C and 42 days historical
Yes pyrotechnic kg for year tops colder than records, crop

flares for -20°C. Seeding damage and
seeding in criteria: hail pad data,
cloud base subjective report planned.

decision of pilots EIS-No,
based on obs. of C/B-No
cloud tops,
regional forecasts
and radar data

AUS-2 Op. Hail 500 km' Lower Austria - 48°20'N 15°45'E 1981 Agr. (P) 2 AlC with 10 I/hour of AgI. Convective clouds r...fay-Sept Evaluation
Hail Test Program Every acetone Total with bases colder 1991 based on

year burners and consumption 500 than lonc and 20 days historical
Yes pyrotechnic I or 32 kg for tops colder than records, crop·

flares for year -20°C. Seeding damage and
s~~ding in criteria: hail pad data.
cloud base subjective report planned.

decision of pilots, EIS-No,
supported by C/B-No
regional weather
forecasts and
radar data

B.ULGARIA

BG-I Op. Res. 13,800 Bulgarian Hail 42°45'N 23°45'E 1969 Agr. Wea. Rockets with 500g of PbI, per Convective clouds May-Aug Evaluation
Hail km' Suppression Every Ser. (G) pyrotechnic rocket. Total with bases 1991 based on

Project year flares into consumption warmer than lOOC 34 days comparison
Yes clouds at temp. 6970 kg for year and tops colder with historic

between _5° than -20°C. records and
and -IOOC Seeding criteria hail pad data,

based on radar report planned.
echo top height, EIS-No,
hail cell top, C/B-No
reflectivity
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IV. REGISTER OF 1991 PROJECTS
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BG-2 Res. PE 2,000 km' B-2 42°N,24°E 1991 Res. Wea. Rockets with 500g of PbI, per Convective clouds May-July Evaluation

PR Every Ser. (G) pyrotechnic rocket. Total with bases 1991 report not

year flares into consumption 26 warmer than lOOC available.

Yes clouds at temp. kg for year and tops colder EIS-No,
between _3° than -200C. CIB-Yes
and -W'C Seeding criteria

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

CHILE

CHI-l Op.PE - - Tarapaca Atacama 1987 Agr. (P) Acetone AgI 20g per Convective Dec-Mar Evaluation

Inc. Hail Coquimbo Maule Every Enr (G, P) burners and flare. Total clouds. Presence May-Sept based on

Y~(lr For (P) pyrotechnic consumption 12 of super cooled May-Sept randomized

Yes Seeding at flares on two kg for year water, instability, Apr-Sept experiment,

cloud base A/C. Se.eding turbulence, etc. historical

( --3°C) at cloud tops records, report

and at and bases. planned.
cloud top Seeding in EIS-No,

(--IOto clouds at temp. ·C/B-Yes

-15°C) -IOOC, _3°C,
'-15°C

CHINA

CN-I Op.PE 2,130 km' Precipitation 400 40'N 116°E 1990 Agr. In-cloud - Strati form clouds, May-Oct . Evaluation

(E) Water enhancement for (near Beijing) Every Reservoir seeding with more than I km 1991 report is not

supply two reservoirs in year filling (G) artillery shells deep, with bases 6 months planned,

augment- the North Yes at _5°C level. colder than 100 EIS-No,

ation Hail Liquid spray and top temp. C/B Yes

also used between (J' and
-20°C

CN-2 Dev. PE 6000 km' - - - Agr. (G) In-cloud - - Mar-Oct Evaluation

Hail seeding with 1991 report planned,

artillery shells 7 months based on

and INC. historical

Explosive records

generators and
solid dispersal
used
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IV, REGISTER OF 1991 PROJECTS

CD
CN-3 Op. PE 2,940 km' I- I- I - I Agr. (G) I Seeding with AgI44.8g/every Convective clouds IMay-Sept I No evaluation

Inc. Hail rockets and 1 time with bases 1991 planned
A/C. Explosive warmer than Ia'C 4 months
generators used and with top

temp. between
O"C and -20"C

CN-4 I Res.Op. 29,239 Precipitation Precipitation 1974 Agr.Res Cloud base and AgI total Convective and May-Sept Evaluation
PE (E) km' Enhancement, and enhancement: Every (G) in-cloud consumption 7 strati form clouds 4 months based on crop
~nc. Hail Hail Suppression 38°10'- 38°10'N year seeding with 1 kg per year. Dry with bases colder da~age and

and 104°20'- Yes Ale and ice total than 10°C and top hail pad data,
107°40'E Hail artillery shells consumption temp. within the report planned.
suppression: at the levels 1000 kg for year range of -20"C to EIS-Yes,
35°00'-3 7°00'N with temp. less O"C C/B Yes
105°10'-107"00'E than O"C

CN-5 lOp. Hail I 1,333 km' I Operation of Hail 38"34' - -40"14'N; 1974 Agr. (G) In-cloud - Convective clouds Apr-Oct Evaluation
Suppression 116°42' - -118"3'E Every seeding with with radar echo 6 months report planned.
Tianjin Tianjin year rockets and ~ 30 db and top based on

Yes artillery shdls heights ~ 9 km comparison
at temp. lower with historical
than O"C records and

crop damage
data

CN-6 IOp,PE I 320 x [(1'
1 -

I Inter r\'longolia

1

1960 Agr. (G) In-cloud Dry ice Strati form clouds Apr-Sept No evaluation
Hail km' Every Drought seeding with 3 30 kglkm' with bases colder planned.

year resistance A/C and than -10°C and EIS-No,
Yes artillery shells. top. temp. within C/B-Yes

Acetone the range of
burners and -20"C to O"C
dispersal of
dry ice at
temp. _4° to
-12°C
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IV. REGISTER OF 1991 PROJECTS
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CN-7 Op.PE 1,203 km' Precipitation Precipitation 1987 Agr. (G) In-cloud AgI 0.2g/km and Convective and Mar-Oct Evaluation

(E) Water Enhancement and enhancement: Every seeding with a 100 kg during stratifonn clouds based on

Supply Hail Suppression Shandong year A/C, rockets the year. Dry ice with bases colder comparison

augment- Project in portion Province Hail Yes and artillery 0.4 kglkm and than IO"C and top with historical

ation Hail of Shandong suppression: shells. Acetone 3590 kg during temp. within records and

Province northwest and east burners at the year range of -2(},C to crop damage

of Shandong temp. _lOoC (}'C data. EIS-No,

Province and dry ice C/B-Yes

dispersal at
temp. _50 to
-lonc

CN-8 Op.PE - Research of Heng County in 1989 Agr Res. In-cloud AgI total Convective and Feb-Nov Evaluation

Inc. PR artificial Guangxi Every Wea. Serv. seeding with I consumption 7 stratifonn clouds based on

Hail precipitation in year (G) A/C and kg. Dry ice total with bases comparison

Water Guangxi Yes aI1illery shells. consumption 500 warmer than I(}'C with historical

Supply Acetone burner kg and top temp. records. crop

augnlcnt- and explosive within range -200 damage and

ation generators at to O"C. hail pad data.

temp. below EIS-Yes,
O"C CIB-Yes

CN-9 Op.PE 41,200 Science and Heilongjang 1985 Agr. Wea. In-cloud AgI total annual Convective and May-Sept Evaluation

(E) Hail km' modernization Province Every Ser. (G) seeding with consumption 120 strati form with 110 days based on

developing design year dry ice and kg. Dry ice total bases warmer comparison

of Heilongjang Yes AgI using solid annual than IO"C (for with historical

Province weather dispersal and consumption 80 aircraft guns) and records and

modification aircraft guns ka colder than I(}'C crop damagee

from lAIC. (for solid data. EIS-yes,

Dry ice dispersal) cia No

seeding at
temp. -IO"C,
aircraft gun
seeding at -4°C
level for
precipitation
enhancement
and at -150 to
-20"C temp.
range for hail
suppression
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CN-IO I Op.PE 30,336 Regional Weather Xinjang 1978 Agr. Enr. In-cloud AgI 30 to 500g Convective Jan, Evaluation
(E) Water km' Modification Every Wea. Ser. seeding with per operation orographic and Apr-Sept, based on

supply Project year (G) rockets, strati form clouds Nov-Dec comparison
Hail Yes artillery shells with bases colder with historical

and 2 A/C than 10°C and records and
equipped with tops within temp. crop damage
acetone range of 00 to data. EIS-No,
burners. Temp. -200C. Seeding CIB-Yes
range _5° to criteria:
-200C supercooled liquid

water in clouds
for precipitation
enhancement and
radar reflectivity
exceeding 40 dBz
for hail

. suppression, ! , , , , . .
CUBA

CU-I I Res. PE 110.000 ICuban Weather 21 0 25"N 77°10'W 1982 Wea. Ser. In-cloud one AgI 199 per cell. Convective clouds July-Aug Evaluation
Inc. km' Modification (Camaguey) Every (G) aircraft. seeding Total annual with bases 14 days based on

Project year with consumption 0.4 warmer than lOOC randomized
Yes pyrotechnic k" and tops in temp. experiment.0

flares at the range of 00 to EIS-yes,
altitude of 6 -200C and top CIB-Yes
km and temp. heights between 6
-6 to -9"C and 8 km

FRANCE

FR-I lop. Hail I 7,900 km' ANELFA Fr-I I I depts. in 1952 Agr. (P) Ground-based AgI 8g/hour per Convective clouds 15 Apr- Estimation
target southwest, I dept. Every seeding with generator with base temp. IS Oct based on crop
421,000 in central and year 591 acetone exceeding lOOC 50 days damage and

km' I dept in central- Yes burners and top temp. hail pad data.
control east lower than -200C. EIS-Yes,

Seeding criteria: CIB-Yes
hail stone
diameter
exceeding IS mm

IV. REGISTER OF 1991 PROJECTS
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IV. REGISTER OF 1991 PROJECTS

(If •..•...
(2) .•••.L'.. ·····A:;?I.···· il·(·:····.\l<} ·····;k:·:.:..··p"':_1> ·.tliL•.:..••·:: ::.

GERlvfANY

GE-I Res.Op. 2,400 km2 Hagelabwehr Mountainous to 1975 County (G) Ground-based AgI 0.8 kg/hour. Convective clouds I May- Estimation
Hail Versuch der hilly terrain on Every and airborne Total annual with base temp. 30 Sept based on

Landkreise northern side of year seeding with consumption > IO"C and top II days comparison
Rosenheim und Alps Yes acetone 21.2 kg temp. < -20"C. with historical
Miesbach burners. 2 A/C Seeding criteria: records and

were seeding a,t radar echo crop damage
cloud base parameters data. EIS-No,
level C/B-No

GE-2 (E) Hail 200 km' Hail suppression Bavaria 1983 Agr. (G) I AlC with AgI 4l1hour. Convective clouds l"lay-Sept No evaluation.
target 400 Miihldorf-Alt6tting Every acetone burner Total annual with bases EIS-No,
km2 year and consumption warmer than IO'C C/B-No
control Yes pyrotechnic 120 I

flare seeding at
cloud base

GE-3 Op. Hail 2,500 km2 Hail suppression 48°N 1000E 1980 Agr (G, P) 2 A/C with AgI lA kg/hour. Convective clouds 25 Apr- Evaluation
target within Stutgart Ewry acetone Total annual with bases 150ct based on crop
7,600 km2 area year burners consumption 7.0 warmer than IO'C 20 days damage, hail
control Yes seeding cloud kg and tops colder pad and

base than -20"C precipitation
seeding criteria: amount data.
convective EIS-Yes,
instability and C/B-Yes
radar echo
thresholds

ISRAEL

IL-I Op. Res. 8,000 km2 Israel Rainfall Northern and 1961 Govern- 60 ground AgI 600 g/hr Convective clouds Nov 1990- Evaluation
PE Water target Enhancement central part of Yes ment generators and from AlC; with bases April 1991 based on

supply 3,000 km2 Project Israel Agriculture 4 A/C all with 10 g/hr from < IO"C. Cloud 59 days randomized
augument- control Water acetone ground tops must be experment and

ation Commis- burners. A/C generators colder than _8°C comparisons
sion seeding at and cloud systems with historical

cloud base appropriately record
located relative to EIS-Yes,
the seeding tracks C/B-Yes
and generators.
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IV. REGISTER OF 1991 PROJECTS

1·····(1{L .....h)I,~)(4j. ... I./",~$t<,IBG[·,(7)} /,. ··.<df _.:..........:'(1:>1\.:::. '.<::J ....

JAMAICA

JAM-1 Res. (E) 11,500 Drought Jamaica 1989 (G) - - - Monthly Evaluation
Water km' Monitoring Every based on
supply year comparison
augnlent- Yes with historical
ation records.

EIS-No,
C/B-No

JORDAN

JOR-I Op. PE 7,500 km' Precipitation 1986 Wea. Ser. 20 generators AgI 126g/hour Orographic Jan-Apr Evaluation

Inc. Enhancement Every (G) and per generator. clouds. Cloud top 14 days based on
Project in Jordan year pyrotechnic Total temp. between comparison

except ejectable tlares consumption 6.6 -lifC and -20'C with historical
1989 from lAIC ka cloud base temp. records.<=

Yes when cloud top lower than 100C EIS-No,
temperature C/B-Yes
was between
-10°C and
-20°C

LIBYAN ARAB JAMAHIRYA

LI-I Res.Op. 69,000 Cloud Seeding Jafara Plain, Sirt 1980 Trans. (G) Cloud tOP, Ag!. Total Convective and Jan-Mar Evaluation
PE Inc. km' Project area and Elmarej Every base and in- consumption orographic 19 days based on

year cloud seeding 5.14 kg clouds. LWC > comparison
Yes from 3 A/C. 0.5gm·3 with historical

In-cloud temp. records.
in the range EIS-No,
-5°C to -20'C ClB-No

- 14 -



IV. REGISTER OF 1991 PROJECTS

(1)1(2) I.(:H\L.~</l. /)·1)/1./.>:':'< .< JE'l'::: ...:::: ......:.... .:.:.:.:"·.:.:···V::::

MONGOLIA

MON-I Op. Res. 6,000 km' Rain Hail Central Mongolia 1990 Agr. Wea. Cloud top and AgI. Total Convective clouds June-Aug Evaluation
PE Inc. Every Ser. (G) in-cloud consumption 4.5 with base temp. 30 days based on
Hail year (?) seeding with kg lower than IO'C comparison

pyrotechnic and top temp. with historical
flares from I < -20'C records, crop
AIC and damage and
artillery shells. hail pad data.
In-cloud temp. EIS-No,
in the range C/B-Yes
-sac to -20'C

MOROCCO

MO-I Precip. 6,000 km' Programme Ai- Haut Atlas 1984 Wea. Serv. Acetone Agl20 glh LWC > 0.5 glm' I Nov 91- Evaluation
increase for control Ghait Central. Bassin Every burners: 7 on (solution) in the cumulus. 30 April 92 based on target
Drought Oued El Abid year ground and 375 glh (A/C) Convective 17 days control multiple
Water Yes AIC (2) Total clouds. regression
Aug. (R) seeding at consumption. Orographic procedure
Res. cloud top and 35 kg. AgIlNaI clouds base

in-cloud solution 6 glh < + 100C top
115 glh (A/C) < O'C but
2 kglh Total > -20aC. Seeding
consumption criteria: temp. of
8.75 kg; 2 kglh summit;;: _sac;
propane LWC > 0.1 glm'

for 10 km,
> 0.3 glm' for
less distance

- 15 -



IV. REGISTER OF 1991 PROJECTS

: ....••.•.. d·.:··.·..• +.......1'4, .·.·.1/· .... .(4) ....
..:.
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(I) .

RUSSIAN FEDERATION

RF-I Op. Hail 1,706 Hail suppression Krasnodar district 1967 Agr. Wea. In-cloud AgI Convective clouds Apr-Sept Evaluation
target Every Ser. (G) seeding with with bases 51 days based on
7,706 year pyrotechnic warmer than IO'C historical
control Yes flares and and tops colder records.

explosive than -20"C. EIS-yes,
generators Seeding criteria: CIB-Yes
using rockets prob. of hail
and artillery > 0.4 and ratio
shells. T~mp. of radar
in the range reflectivities at
-6°C to -IO'C 3.2 cm and 10 cm

wave lengths < I

RF-2 Op. Hail 11.450 Hail suppression Northern Caucasas 1967 Agr. Wea. In-cloud AgI Convective clouds Apr-Sept . Evaluation
km' Every Ser. (G) seeding with with bases colder 58 days based on

year rockets with than 10" and top historical
Yes pyrotechnic temp. in the records,

flares. Temp. range of 0 to EIS-Yes,
in the range _3° -20°C. Seeding C/B-Yes
to -15°C criteria as for

RF-I

RF-3 Res. Hail 2,500 km' Comprehensive Kalardino 1983 Res. Wes. Rockets with AgI Convective clouds May-Aug Evaluation
target Hail Experiment Balkariya Every Ser. (G) pyrotechnic with bases colder based on
3,000 km (Northern year flares seeding than 10°C and historical
control Caucasus) Yes in clouds at tops colder than records, hail

temp. in the -20"C. Seeding pad data and
range -6°C to criteria: as for physical effects
-IO"C RF-I of seeding.

EIS-Yes,
C/B-Yes

RF-4 Op.PE 30,000 Cloud seeding for Omsk area 1990 (?) Agr. Wea. Cloud top AgI. Total Convective and June-July Evaluation
(E) km' precipitation (?) Ser. (G) seeding with consumption 4.1 strati form clouds 17 days based on

enhancement· pyrotechnic kg with bases historical
flares from warmer than IO'C records and
2 A/C and top temp. in radar data.

the range of O'C EIS-Yes,
to -20'C C/B-Yes
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

RF-5 Op.PE 32,000 Cloud seeding for Novosibirsk area 1990 Agr. Wea. Cloud top Agl. Total Convective and June-July Estimation
(E) km' precipitation Inter- Ser. (G) seeding with consumption 3.8 stratoform clouds 15 days based on

enhancement rupted pyrotechnic kg with bases comparison
(?) flares from 2 warmer than IO'C with historical

A/C and top temp. records.
between O'C and EIS-Yes,
-20cC C/B"No

RF-6 Op. cold 84 km' Cold fog dispersal Sheremetyevo 1989 Trans. GIB generalors Liquid nitrogen Presence of super Nov-Mar Estimation

fog at airpol1s International AlP, Every Wea. Ser. with liquid cooled water in 5 days based on
dispersal Moscow year (G) spray seeding fog visihility

Yes fog at temp. measur~n1~nts.

between O"C In seeded and
and -20'C un-seeded

areas. EIS-Yes.
C/B-Yes

RF-7 Op.PE 25.000 Cloud seeding 1;:>1' Stavropol area 1986 Agr. Wen. Cloud top Agl. Total Convective and Apr-.June. Estim:ttion
(E) km' precipil~lti()n Every Ser. (G) seeding with consumption 8.4 strati form clouds Sept-Oct based on

enhnn~~I1l~nt year pyrotechnic kg with bases 27 days comparison
Yes nares ti'om 4 warmer than \0' with historical

A/C and top temp. records and
between O'C and radar data.
-20cC EIS-Yes.

C/B-Yes

RF-8 Op.PE 30.000 Cloud seeding for Northern 1991 Agr. Wea. 2 A/C seeding Agl. Total Convective and June-July Evaluation

(E) km' precipitation Kazahstan No Ser. (G) cloud tops with consumption strati form clouds IS days based on

enhanament pyrotechnic 10.5 kg with bases historical
nares warmer than IO'C records and

and top temp. radar data.
between 0' and EIS-Yes,
-20'C C/B Yes
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(4) (5) (6) ('1)
.

...(10) ••(1) (12)(1) (2) (3) ... .... (8) (9) .

UK-2 Op. Hail 4,015 km Hail suppression 300 N 46°E Odessa 1980 Agr. (G) As UK-I Agl. Total As UK-I May-Sept Evaluation can
area Every consumption 30 days be made (but

year during the year not available at
Yes 25.15 kg present) based

on comparison
with historical

records.
EIS-Yes,

C/B-No

UK-3 Res. Dev. 50 km' Precipiwtion 44°30·N 33°30·E 1990 Agr. Res. Cloud top and Agl. Dry ice Convective, Jan-June Evaluation-

PE Water targ~t enhancement for Crimea Every Muni. (G) in-cloud 0.5-0.6 kg/km in orographic and 25 days Yes. EIS-Yes.
Supply 11,000 ngricultunll year seed ing with strati form clouds strati form clouds B/C-Yes
Enhanee- km' production Yes pyrotechnic and 10-12 kg per with bases colder

ment Ex!. control Ibres and dry convective cell than 10°C and

ice from tops colder than
I A/C. In- Onc. Seeding

doud se~ding criteria: as UK-I
temp. S; _4nC except depth of

for dry ice and Cucong and Cb
S; _7nC li,r clouds must

AgI exceed 2,000 m

UK-4 Op. PE 5,000 km' As UK-3 47"45·N 3JOIO·E 1990 Agr. Res. As UK-3 As UK-3 Convective and Jan-Mar. Evaluation
Water larg~l Dnepropet-rovsk Every (G) except 1. A/e strati form clouds Oct-Dec based on
Supply 11,000 ar~a year \vere used with bases colder 12 days comparison of
Enhance- km' Yes than lODe and precipitation in-
ment Ex!. control tops colder than seeded and and

OnC. Seeding un-seeded
criteria: as UK-I areas. EIS-Yes.

B/C-Yes
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(1) (2) (3) (4) (5) (6) .... (7) (8) (9) (10) (11) (12)

UNITED ARAB EMIRATES

UAE-I Op. PE 83,000 UAE Rain Abu Dhabi 1982 Def. (G) In-cloud AgI 53g/hour. Convective and Nov-Apr Evaluation
Inc. PR km' Enhancement Emirates Every seeding with 2 Total orographic clouds 165 days based on

year (?) generators and consumption 725 with bases colder comparison
pyrotechnic kg SNOMAX than 10°C and with historical
flares from 135g/hour. Total cloud top temp. records and on
lAIC consumption between (fC and comparison of

1821 kg -20°C radar

parameters of
seeded and
unseeded
clouds.
EIS-No.
C/B-Yes

UNITED STATES OF AMERICA

US-I Cold fog 162 km' FAIRCHILD AFB Fair.:hild AFB. - Dd. (G) 23 GIB Propane, 37,8 I - .Ian-I\·lar. EIS-Yes

dispersed cold fog dispersal Washington pl'Opane per hour per O.:t-Dec
system NOAA 90- dispensers dispenser 16 days
69991-756

US-2 PE 2.916 km' Nevada Ruby Western .Ruby - Res. (G) 6 GIB acetone AgI. Total - .lan-Apr, EIS-No
Mountains Project Mountains burners consumption Nov-Dee

NOAA 90-701 Watershed 10,528g 46 days

91-739

US-3 PE 9.720 km' Nevada Carson- Walker and - Res (G) A/C with AgI. Total - .Ian-Apr, EIS-No

Walker Project Carson pyrotechnic consumption O.:t-Dec

NOAA 90-702. Watershed, flares and wing 15,089g 61 days

91-740 Nevada tip burners
3 GIB acetone

burners

US-4 PE 5.410 km' Nevada Truckee- Truckee river - Res (G) 7 GIB acetone AgI. Total - lan-May, EIS-No

Tahoe Project watershed, Nevada burners and I consumption Oct-Dec

NOAA 90-703 A/C with 67,519g 48 days

91-741 pyrotechnic
flares or
burners
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(4) (5) (7) (8) '.' ".
(9) (10)

'.,
(I) (2) (3) (6) . '.. . (Il) (12)

US-5 PE 765 km' NOAA 90-704 American river - Muni. (G) 8 GIB acetone AgI 20g/hour per - Jan-Dec EIS-Yes
target 91-738 watershed, burners burner. Total 16 days
3,240 km' California consumption
control 10,817g

US-6 Snow- 2,430 km' NOAA 90-705 Box Elder, Cache - Water 30 GIB acetone AgI 6g/hour per - Jan-Mar, EIS-No
pack target 91-750 and Rich counties, resources burners burner. Total Dec
augnlenl- 2,000 km' Utah (P) consumption 17 days
ation control 18,826g

US-7 Mountain 36,930 Central :md Central and - Water 80 GIB acetone AgI 6g/hour per - Jan-Apr. EIS-No
snow-pack km; target southern Utah southern Utah rt.:~{)lIrces burners burner. Total Nov-Dec
augnlt:nt- 24.300 cloud seeding (P) consumption 40 days
alian km' NOAA 90-706 73,340g

control 91-751

US-8 tvlountain 810 km' Mokelumne Central Sierra - Enr. (P) 5 GIB acetone AgI 25g/hour per - .Jan-May. Evaluation
snow-pack targ(:l NOAA 90-707 Nevada burners burner. Towl Nov-Dec planned based
in~r~as(:. 91-746 tvlountains. consumption 63 days on comparison
Water CaliliJrni:1 43.075g of precipitation
supply amounts in
inCl"(:3se target and

control areas.
EIS-No

US-9 tvlountain 1,620 km' Lake Almanor Northern Sierra - Enr. (P) 9 GIB acetone AgI 25g/hour pcr - J:m-May As US-8
snow-pack target 454 NOAA 90-708 Nevada burners burner. Total Nov-Dec.
increas(:. km 91-747 tvlountains. consumption 60 days
Water control California 74,075g
supply
increase

US-10 Mountain 650 km' WASATCH Utah - Muni. (G) 14 GIB acetone AgI 6g/hour per - Jan-Mar EIS-No
snow-pack target 490 FRONT burners burner. Total Nov-Dec,
augm~nt- km' (mountains) consumption 34 days
ation control NOAA 90-709 20,238g

91-752
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(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (I I) (12)

US-I I PE 11,340 Santa Barbara Santa Barbara - Muni. (G) 6 GIB AgI 9g/hour per - Jan-Mar, EIS-Yes
km' NOAA 90-710 County, California generators. GIB generator Dec

90-742 A/C with wing and > 80g/hour 15 days
tip generators A/C generators.

Total
consumption
19,729g

US-12 Snow- 583 km' Wind River Big Sandy River - Hyd (G) GIB generators AgI. Total - Jan-Apr, EIS-No
pack and Weather Drainage. consumption Nov
water r\'Iodi!ication Wyoming 5,946g 19 days
supply Project NO AA
increase 90-71490-737

US-13 r\'Iountain 1.944 km' West Uintas NOl1hern Utah - Water 13 GIB aatone Agl 6g/hour per - Jan-Mar, EIS-No
snow-pack NOAA 90-715 Resouras hurners burner. Total Dec
uugnlcnt- 91-755 (P) consumption 19 days
ation I L194g

US-14 Winter 325 km' Central Colorado Vail :md Beaver - Water 10 GIB acetone AgI 5g/hour to - Jan-Mar. EIS-Yes

snow-pack targ~t Program NOAA Creek are:ls. Resources burn~rs 20g/hour per Nov-Dec.

augnlcnl- 2.590 km' 90-71 7 91-748 Colorado (P, G) hurner. Total 57 days

ation PE control consumption
17.638g

US-IS Fog 3".5 km' Fog Dispersal Salt Lake City - Trans. (P) GIB dry ice Dry ice. Total - Jan-Feh. EIS-Yes

dispersal targ~t NOAA 90-717A International AlP dispersal consumption Dec

16.2 km' 9.800 kg 17 days

control

US-16 PE 3.564 km' Upper San Joaquin Upper San Joaquin - Enr. (P) 19 GIB AgI 6g/hour per - Jan-Sept, EIS-No

target Project NOAA River Basin. generators, GIB generator, Oct-Dec

1,040 km' 90-717B 91-744 California I A/C with and l20g/hour 80 days

control 2 acetone per A/B
burners and generator.
pyrotechnic Pyrotechnic
tlares tlares generated

IOO-200g/hour.
Total
consumption
35,577g
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'.':
(2) (3) '. (4) (5) ....... ' (6) .. :(7) .... ,. (8) (9)< (j(l) . ob .......(1) '<, " ,.. : . .. ,. (12)

US-17 PE 7,210 km2 Kings River Kings River - (G) Local 10 GIB Agl 6 to 9g/hour - Ian-May, EIS-Yes
California NOAA Basin, California generators, per GIB Dec
90-717C 91-756A I A/C with generator and 53 days

2 wing tip 120 to 180
generators g/hour by A/C

generators. Total
consumption
21,925g

US-18 Fog 32.5 km' NOAA 90-717D Medford AlP. - Trans. (P) . A/C Dry ice. Total - Jan, Nov- ElS-No
dispersal 91-753 Oregon consumption Dec

6,254 kg 10 days

US-19 Snow- 1.300 km' Ogden River Upper Ogden - Waler 5 GIB acetone Agl 6g/hour per - .rail-Mar. EIS-No
puek NOAA 91-718 River und Lost Rc='s(lur~es hurners burner. Total Dec
augnlenl- 91-754 Creek Drainages (P) consumption 23 days
ation 6,038g

US-20 PE 11.340 NOAA 91-719 Colorado River - 1\'luIli. (G) Cloud base Agl 180g/hour. - May-Sept EIS-No
km: Basin, \Vest Texas s~eding with Totul 28 days

pyrotechnic consumption
flares from 3,980g
lAIC

US-21 Winter 325 km' Aspen, Colorado Vicinity of Aspen, - Rec. (P) 9 GIB acetone Agl5 to - Jan-Mar, EIS-No
snow-pack target Program NOAA Colorado burners 20g/hour. Total' Nov-Dec
augment- 2.590 km' 91-72091-749 consumption 50 days
ation PE control 9,546g

US-22 PE 50 km' HOI\'IESTAKE Upper Davis - (P) Pyroteehnic Agl2 to - Feb-M'ar EIS-No
target 650 PROJECT NOAA Creek Drainage devices from I 200g/min. Total 10 days
km 91-721 Basin, California A/C. Seeding consumption
control at temp. 1,640g

between O"C
and -IO"C

US-23 PE 1,620 km: Salano County Salano-Lake - Hyd. (G) As US-21 Agl. Total - Feb-Mar EIS-Yes
target NOAA 91-722 Berryessa Local consumption 13 days
1,620 km' watershed, 5,040g
target California
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(1) (2) (3) (4) ... (5) (6) (7) (8) .• (9) (10) (11) (12)

US-24 PE 1,135 km' Calavaras River Calavaras river - Hyd. (G) A/C Agl50 to - Jan-Mar, EIS-No

target Project NOAA basin, California Local 500g/hour. Total Dec

3,240 km' 91-723 consumption 16 days

control 3,800g

US-25 PE 3.900 km' Tuolumne River Tuolumne County. - Hyd. (G) I A/C seeding AgI 60 to - Jan-Apr, EIS-Yes

target Project NOAA California Local with 10,000g/hour. Nov-Dec

7.780 km' 91-724 pyrotechnic Total 21 days

control devices and consumption
liquid fuel 6,380g
genaators. In
cloud and
cloud top
s(:~ding

US-26 PE 1.500 km' Eastern Sierra Eastern SielTH - Hyd. Enr. Cloud-top AgI 60 to - Jan-July EIS-Yes

target Program NOAA l'vlountains. (G) Local seedi ng with 6.000g/hour. 33 days

3.240 km' 91-725 California pyrotechnics Total

control from lAIC consumption
I I AOOg

US-27 PE 2.592 km' 1'\'lonterey Project I\Ionterey County. - Hyd (G) In-cloud and Agl60 to Jan-Apr EIS-Yes

target NOAA 91-726 California Local cloud-top 1O,000g/hour. Nov-Dec

3.900 km' seeding with Total 24 days

control pyrotechnics consumption
and airborne 6.877g
liquid fuel
generators
from lAIC

US-28 PE 1.620 km' Kaweah River Kaweah river - Hyd. (G) In-cloud and Agl. Total - Jan-Apr, EIS-Yes

target Project NOAA . basin. California Local cloud top consumption Oct-Dec

3.240 km' 91-727 seeding with 6 9,264g 23 days

control GIB generators
and
pyrotechnics
from 1 A/C

US-29 PE 3,800 km' Kern River Project Kern river basin, - Hyd. (G) As US-26 Agl. Total - Jan-Apr, EIS-Yes

target NOAA 91-728 California Local consumption Oct-Dec

16,200 5,280g 15 days

km'
control
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(I) (2) (3). ; (4) (5) (6) .... (7) ;.. ;;. (8) (9) (10) (11) (12)

US-30 PE 1,620 km' San Luis Obispo California - Hyd. (G) As US-26 but AgI. Total - Feb-Apr, EIS-Yes
target NOAA 91-729 Local 7 GIB consumption Dec
3,240 km' generators used 5,716g
control

US-31 PE 325 km' Catalina Project Catalina Island. - Enr. (P) AlC seeding at AgI total - Jan-Mar EIS-No
target NOAA 91-730 California -IO"C level consumption 14 days
1.620 km' 1,700g. Dry ice
control total

consumption
2,061 kg

US-32 PE 1,620 km' San Di~go Pro.i~ct East or San - /I-Jurii. (G) A/C Agl. Total - Jan-Mar. EIS-Yes
targ~t NOAA 91-731 Diego. Calil"rnia Local consumption Dec
3.240 km' 3.269g dry ice 14 days
control

US-33 PE snow- 2.270 Grand Mesa/West v,'estern and - Hyd. (G) 14 GIB AgI 6g/hour per - Mar-May EIS-No
pack km2 Elks NOAA Cenlral Colorado LOCAL gl:n~rators gl:n~rator. Total 19 days
~lUgn't:nt~ tHrg~l 91-732 consumption
"lion 7.450 km" 6.4ROg

control

US-34 PE Hail 7,740 km" North Dakota Western N0I1h - (G) Local Cloud base and AgI total Orographic and June-Aug EIS-No
Weather Dakota in-cloud eonsumption convl:~tive clouds 26 days
Modification seeding with 42.723g. Dry ice
Program District I acetone total
NOAA 91-733 burners and consumption

pyrotechnics 1,990lbs
from 2 A/C at
temp. -2"C to
-12.5°C

US-35 PE Hail - North Dakota Western North - (G) Local As US-34 Agltotal - June-Aug EIS-No
Weather Dakota consumption 44 days
Modification 88,92lg. Dry ice
Program total
District II NOAA consumption
91-734 2,5041bs

US-36 PE 11,340 Colorado River Colorado River - (G) Local Cloud-base AgI3.3g/min. - May-Sept EIS-No
km' Municipal Water basin, Texas seeding from 1 Total 26 days

District NOAA A/C consumption
91-735 3,980g
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(I) (2) (3) (4) (5) (6) (7) (8) (9) (10). (11) (12)

US-37 PE Hail 38,880 Western Kansas West Central and - (G) Local Cloud base Agl. Total - May-Sept -
km: Weather Southwest Kansas seeding with consumption 66 days

Modification wing tip 78,718g dry ice
NOAA 91-736 generators

from 3/AC.
Cloud top
seeding from I
A/C

US-38 PE 1.300 km: San Gabriel Pacoima - (G) Local GIB seeding Agl. Total - Oct-Dec EIS-No
Mountains NOAA Drainag~. Big with 10 consumption 5 days
91-743 Tujungn Druinage ac~lone 3.008g

mid San G:l'hriel burners
Drninag~ Basins

US-39 Mountain 840 km' Lake Oroville ["Iiddle Fork - Hyd. (G) 10 gib liquid Propane. Total - Nov-Dec EIS-Ycs

snow-pack tnrg~l 3.2 Runoff Feather River Local proranc cOn!mmption 4 days
augnlcnt- km' Enhancement dispensers 3357 I

ation I.:ontrnl Progrnm NOAA

\vater 91-756B
supply
increase

ZU"IBABWE

Z1'\'I-1 Op.PE - National Cloud Harare. Chirendzi 1968 Wea. Ser. 3 A/C seeding Agl. Total Convective clouds Nov 1991- Evaluation

Inc. Seeding and Bulawayo Every (G) cloud tops at consumption with top temp. Apr 1992 report planned.

Organization year temp. between 1976 cartridges between O°C and 85 days CIB-Yes

(NACSO) Yes -10°C and -20°C and top
-15"C in the heights between
region of 5.8 km and 6.7
n13xinlunl km
updraughts
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I LOCAlION AND TERRAIN I PURPostAN6,bYRAtIO}J/ l)q~N+ANJ)At+rftjbEbF I,'REFEREN@S toPU13LlSHEgREsqf:fslc:BbrI~,~#G'~
'.SEEDING

AUSTRALIA

Operational cloud seeding project over
the hydro-electric storages of
Tasmania, mountainous terrain.
Target area 6.000 km'

CHILE

Programa de Estimulacion de las
Precipitaclones medianle la siembra
aeren de nubes con AG I. Regions I.
Ill, IV and VII, a portion of Region V
mounlainous lerrnin

CHINA

Klamayi Orngrllphic Cloud Seeding
Project, Baiyang River basin in
Xinjinng, mount:linous terrain. Target
area: 2,116 km'. Control area:
252 km'

CUBA

Proyecto Cubano de Modificasion
Artificial del Tiempo, Camaguey, flat
terrain. Target area: 20,000 km'

Rainfall augmentation
orographic, convective,
strati form and frontal clouds
3 years
May-Oct

Rainfall nnd snowfall
augmentation, hail suppression.
Convective, strati form and
frontal clouds
5 years
May-Sepl
in Regions Ill, IV and V
Jan-Mnr

in Region I

Snowfall augmentation
5 years
Oet-Jan

Rainfall augmentation
10 years
Convective clouds
July-Sept

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

Airborne seeding with AgI

Seeding of orographic clouds with AgI
using aircraft and ground generators at
altitudes 2.5-4.0 km. Seeding rllte: 0.125
kg/hour

Airborne seeding with AgI at altitudes of
6 km
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Operational cloud seeding only. No
assessment of results

Gaoziyi, Liu Guangzhoug, Jiang Vi, 19R9,
The orographic cloud seeding over the
Baiyang River basin in KJamaji, Xinjiang,
China. Preprints 5th WMO Scientific
Conference on Weather Modification and
Appl. Cloud Physics, Beijing, China, pp.
539-542

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

Hydro-electric Commission
Water Resources Department
P.O. Box 355D
HOBART, Tasmania
700 I Australia

CEPRISER
Centro Privado de Servicios

Aereos
Casilla 126
Correo Los Cerrillos - Cerrillos
SANTIGO
Chile
South America

Xinjiang Weather Modification
Office and Xinjiang
Petroleum Administration

XINJIANG
China

Instituto de Meteorologia
HABANA
Cuba
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FRANCE

....__ .._----------,

~$fffA811~§~t~¥~@i*tf8HII

Southwest part of France, flat and
hilly terrain. Target area: 79,000 km2

•

Control area: 421,000 km2

GER!\'I ANY

Hail suppression within Stuttgart area,
hilly terrain. Target area: 2500 km'.
Conlrol area 7600 km'

ISRAEL

Northern and central Israel

Hail suppression. Convective
and frontal clouds
40 years
Apr-Oct

Hail suppression. Convective
clouds
10 years
Apr-Oct

Two randomized experiments
1960-67 and 1969-75. Since
1975 operational seeding in
northern Israel, experimental
seeding in central Israel. Seeded
clouds cumulo-form. Operational
period Nov through Apr. Basic
design: target only; target ­
control; and cross-over targets
and control are fixed. Target
area 8,000 km2 ; control area
3,000 km', 300 rain gauges in
target areas, 60 of which are

AgI. 591 ground-based generators

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

60 ground base AgI generators plus AgI
seeding from aircraft at altitude of cloud
bases along 50 km tracks (7) seeding rate
0.6 kg/h
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Dessens, T. 1986, "Hail in Southwestern
France. II: Results of a 30-year Hail
Prevention Project with Silver Iodide
Seeding from the Ground." "Journal of
Climate and Appl. Meteorology", vol. 25,
48-58. Dessens, T. 1992, "Hailstone Size
Distributions in Southwestern France" - 11th
International Conference on Clouds and
Precipitation - Montreal, August 1992, 662­
665

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

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

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

ANELFA
52, rue Alfred
Dumeril
31400 TOULOUSE
France

University Hohenheim
Institute 320
FG Ecoclimatology
D-7000 STUTTGART 70
Germany

EMS Rain Stimulation Branch
P.O. Box 20
BEN GURION
70 I 00 Israel
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LOCATION AND TERRAIr4

Northern and central Israel
(continued)

JORDAN

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

·~URPbSE Af.r&riURATION

recording gauges. 150 in control
areas, 20 of which are recording
gauges. The experimental unit
24 hours a day cloud top
temperature, location of cloud
bands and wind direction
determine seeding decisions.
Seeding period 24 hours if
conditions met. 50%-50%
restricted randomization of
experimental units. Temlin is
hilly and mountainous. Radar
and airborne measuremenls.
59 seeded units, 121 not seeded
units. Double ratio, cross over,
control-target test. Results
+ 10-20% precipitation at
95 % statistical signi licance.
Basis for assessment of results.
Specified before project began:
sub-areas within target. cloud
top temperatures (4 categories)
rain amount in control area
(3 categories). Sample size for
each stratification: seed/no-seed
units 425/425. Tests double
radiI' statistics on permutation
tests. No transformation used
(experiment not completed).
Presence or lact of dust
(2 categories), Seeding duration
per rain amount in control area
(3 categores), Latitudinal bands
(2 categories)

Rainfall enhancement
6 years
with interruption during 1989/90
Nov-Apr

AGENT A~b AtfttJDEOF ..

AgI, (NH.),C03 20 ground-based
generators and aircraft at altitudes ;;: 2.5
km. Seeding rate: 0.126 kg/hour per
generator
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3. Gagin A. and 1. Neuman, 1981 The
Second Israeli Randomized Cloud
Seeding Experiment: Evaluation of the
Results", 1. Appl. Meteor., 20 pp.
1301-131 I

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

5. Rosenfeld D. and H. Farbstein (1992),
"Possible Influence of Desert Dust on
Secdability of Clouds in Israel", J.
Appl.l'\'letcor.. 31 pp. 722-731

6. Bcn-Zvi A., "Springflow Enhancement
in NOlthern Israel due to Cloud
Seeding", Isr. J. Ealth Sci. 39 pp,
1992,103-117

7. Gagin A., "Precipitation Enhancement­
A Scientific Challenge", t\'leteorological
Monographs No. 43, American
Meteorological Society. 1986,
Chapter 7, pp. 63-76

Jordan Meteorological
Department

Amman Civil Airport
Marka, AMMAN
Jordan
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MONGOLIA

Central Mongolia, mountainous Rainfall enhancement. Hail AgI. Airborne seeding at altitudes 5-8 - Centre for Weather
terrain. Target area: 6,000 km' suppression km. Convective and stratiform clouds Modification

2 years Ministry of Environment
June-Sept ULAANBAATOR

Mongolia

MOROCCO

Programme Al-Ghait Haul-Atlas Rain and snow augmentation 7 AgI ground based generators, broadcast 'Report WI'vlOITD No. 269, Papers Direetion de la Meteorologie
Central from orog;'aphic, cumulus and seeding from A/C track 60 km long, Submiued to the Fifth WIVIO Scientific National

stratiform ·clouds. 10 years 0.375 kg/h AgI seeding rate. Fixed Conference on Weather Modification, Centre National du Climat et de
Nov-Apr target/control design. Beijing, China 1989 Recherches l\Uteorologiques

(CNRM)
Aeroport CASA-ANFA
CASABLANCA-02
Morocco

SYRIAN ARAB REPUBLIC

!\'lountainous, hilly and Il<lt terrain. Rainfall.enhancement AgI. Airborne seeding at altillldes of 6-8 There is a report assessing the results of the Mr. Alli Abbas
Target area: 175,000 km' 4 months km experiments of the rain enhancement project Rain Enhancement Project

Orographic, convective, which took place during 1990-1992 Ministry of Agricullllre and
strati form and frontal clouds Performance

DAMASCUS
Syrian Arab Republic

TURKEY

Instanbul Rain Enhancement Project, Rainfall enhancement AgI. Airborne seeding with the rate of Journal of Water, N5, 1991, ISKI, Istanbul, Istanbul Teknik Universitest
hilly terrain. Target area: 2100 km' 8 months 0.24 kg/hour pp. 36-42 Ucak ve uzay

Convective, strati form and Bilimlery Fakultest
frontal clouds Maslak 80626

ISTANBUL
Turkey

- 32 -
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V. INFORMATION ON COMPLETED PROJECTS

s~I~§AtA<#FOR INMIffiAfrtI AGEN

","1.

~AINLOCATION AND

UKRAINE

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

Precipitation and snow-pack
enhancement
7 months
Dec-June

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

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

Ukrainean Hydrometeorological
Research Institute

Department of Cloud Physics
and Weather Modification

37 Prospekt Nauki
KIEV 252650
Ukraine

UNITED ARAB EMIRATES

Rain enhaneement. Oat and
mounwinous terrain

Inerease in irrigation sources
5.5 months
Nov-Apr

Orographic and conveetive clouds.
Airborne seeding with AgI and
SNOMAX above O"C level (about
4.5 km)

UAE Armed Forces
HQ Air Force and Air Defi:nse
P.O. Box 906 (A-3)
ABU DHABI
United Arab Emirates

- 33 -





VI. ADDRESSES OF REPORTING AGENCIES

AUSTRALIA

AUSTRIA

BULGARIA

CHILE

CHINA

CUBA

FRANCE

GERMANY

ISRAEL

JAMAICA

JORDAN

Bureau of Meteorology
GPO Box 1289K
MELBOURNE, Victoria
300 I Australia

Central Institute for Meteorology
amI Geodynamics

Postfach 342
Hohe Warte 38
A-1191 WIEN
Austria

National Institute of Meteorology
and Hydrology

66, blvd. Tsarigradsko chaussee
1184 SOFIA
Bulgaria

Direccion General de Auronautica
Civil

Direccion Meteorologica de Chile
CasilIa 717
SANTIAGO
Chile

State Meteoro.logical Administration
46 Baishiqiaolu
100081 BEIJING
China

Institute de Meteorologia
Apartado Postal 17032
CP 11700
HABANA 17
Cuba

ANELFA
52, rue Alfred Dumeril
31400 TOULOUSE
France

Deutscher Wetterdienst
135 Frankfurterstr.
6050 OFFENBACH AM MAIN
Germany

Ems Rain Stimulation Branch
P.O. Box 20
Ben Gurion Airport
70 I00 Israel

Meteorological Service
Norman Manley International Airport
Jamaica

Meteorological Department
Marka/P.O. Box 34101 I
AMMAN
Jordan
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LIBYAN ARAB JAMAHIRIYA

MONGOLIA

MOROCCO

RUSSIAN FEDERATION

SPAIN

SYRIAN ARAB REPUBLIC

THAILAND

TURKEY

UKRAINE

Libyan Cloud Seeding Project
P.B. 14616
TRIPOLI
Libyan Arab Jamahiriya

State Committee for Environment
Control

Khudaldaany gudamj 5
ULAANBATOR 11
Mongolia

Direction de la Meteorologie Nationale
Centre National de Climat et de Recherche

Meteorologique
Aeroport Casa-Anfa
CASABLANCA
Morocco

Committee for Hydrometeorology
and Environment Monitoring
of Russian Federation

12 Novovagankovskay str.
123376 MOSCOW
Russian Federation

Centro Meteorologico Territorial de Extrenadura
Jose Rebello Lopez ZI
06071 BADAJOZ
Spain

Servico Interprovincial Antigranizo
clo Milicie No. 4-10
26003 LOGRONO (La Rioja)
Spain

Ministry of Defence
Meteorological Department
Joul Jammal str.
P.O. Box 4211
DAMASCUS
Syrian Arab Republic

Meteorological Department
4353 Sukumvit Road
10260 BANGKOK
Thailand

Istanbul Teknik Universitest
UCAK VE UZAY BILIMLERT
FAKULTEST
MASLAK
80626 ISTANBUL
Turkey

Ukrainian Hydrometeorological
Research Institute

37, Prospekt Nauki
252650 KIEV
Ukraine
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UNITED ARAB EMIRATES

UNITED STATES OF AMERICA

ZIMBABWE

UAE Ministry of Communications
Directorate General of Civil

Aviation
P.O. Box 900
ABU DHABI
United Arab Emirates

NOAA
National Weather Service
SILVER SPRINGS, MD 20910
USA

Department of Meteorological
Services

P.O. Box 150, Belvedere
HARARE
Zimbabwe
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VII. MEMBER COUNTRIES REPORTING NO WEATHER MODIFICATION PROJECTS IN 1991

Algeria
Angola
Argentina
Barbados
Belarus
Bolivia
Botswana
Cameroon
Canada
Colombia
Congo
Costa Rica
Cyprus
Czech Republic
Denmark
Dominican Republic
Ecuador
Egypt
Ethiopia
Fiji
Finland
Greece
Honduras
Hong Kong
Hungary
India
Islamic Republic of Iran
Kenya
Republic of Korea
Kuwait
Latvia
Lithuania
Madagascar
Malawi
Myanmar
Netherlands
Sultanate of Oman
Pakistan
Romania
Rwanda
Saudi Arabia
Seychelles
Sierra Leone
Singapore
Slovakia
Sudan
Switzerland
Sweden
Togo

- 39 -

Trinidad and Tobago
Tunisia
United Kingdom
Uruguay
Vanuata
Zambia





QUESTIONNAIRE CIRCULATED TO OBTAIN
INFORMATION FROM MEMBER COUNTRIES





~ 0 R L D MET E 0 R 0 LOG I C A L 0 R G A N I Z' A T ION

R/CLA/4, ANNEX A
FORM (1 JANUARY 199~)

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROORAHME

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

QUESTIONNAIRE
TO GATHER DATA FOR THE 1991

RmISTER OF NATIONAL WEATHER MODIFICATION PRQJrrS
:::..======---'====

PLEASE MARK APPROPRIATE BOXES

-------

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

~ER. OF H!-5O ••••••• 0 • • • • • • • • • • • • • • • 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

No weather modification activities in 1991 /~

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

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

(a) Precipitation enhancement I I

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

Activity is for routine water supply augmentation ••••••• I I

Goal is to extend wet period •••••••••••••••••••••••••••• I I

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

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

(c) Iia"il suppression ..... !. 0 •••••••••••••• 0 • • • • • • • • • • • • • • • • • I I

(d)

(e)

Fog dispersal

Other (please specify):

/ /

2.

3.

( Research •••••• I- / )

( )

THIS IS PRIMARILY A ( Development I / ) ACTIVITY
( )

( Operational / / )

PROJEX:T AREA

(a)

(b)

(POOL! 5229)

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

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









11.

ANNEX A. po S

PROVISIONS FOR EVALUATION

(a) None 1 1

(b) Randomized experiment _1_1

(c) Comparison with historical records _1_1

(d) Crop damage 1 1 Hail pads 1 1

(e) other: ••••••••••••••••••••••••••••••••••••••••••••••••• III •••••

(f)

(g)

Is a document on the evaluation
available or planned?

If so. is it available to WHO?

YES

YES

_1_1

_1_1

NO

NO

1 1

1 1

12. MISCELLANEOUS

(a) Was an environmental impact
study prepared for this
project? YES _1_1 NO 1 1

(b) Has an analysis been
expected (or actual)
benefits?

made of the
costs and

YES 1 1 NO 1 1

13. ORGANIZATION IN CHARGE OF PRQJEX:T:

(a)

(b)

(c)

Name of key technical person:

Organization:

Postal address:

14. OPTIONAL REMARKS:

••••••••••••••••• 0 •••••••••••• 000 •••••••••••••• 0 ••••••••••••••••••••

••••••••••••••••••••••••••••••• 8 •••••••••••••••••••••••• ee ••••••••••

........ o •••••••••••••••••••••••••••••• o.~ •••••• e ••••••• ·•••••••• 0 ••••

••••••••••••• CI ••••••••••••••••••• Cl ••••••••••••••••••••••••••• 0 ••••••

(POOLE 5229)



ANNEX A, p. 6

15. REPORrlf«; AGENCY:

(a) Nam.e of reporting agency: 11 •• 11 11 11 11 11 11 11 ••• 11 11 11 • 11 11 • 11 • 11 11 11 11 11 11 11 11 11 11 11 11 11 11

(b) Official title of responsible office: 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

(c) Postal address: 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

................................ _ .

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 ••• 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 oil 11 11 11 11 11 11 11 11

(Signature)
11 11 11 11 11 11 " 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

(Date)

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

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

(POOLE 5229)
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NOTES FOR CC»4PLE'l'ING REPORT ON WEATHER MODIFICATION ACTIVITIES

Weather modification activities which should be included in the Register

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

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

For example :

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

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

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

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

(.) 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;

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

Weather modification activities which need not be included in the Register

Activities of a purely local nature. such as the use of lightning
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.

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

, (POOLE 5229)
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ADDITIONAL EXPLANATION
OF QUESTIONS FOR THE

REGISTER OF NATIONAL WEATHER MODIFICATION PROJEX:TS

ITDf 1

ITEM 2.

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

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

- Research
- Development
- Operational

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

IT~ 3

IT~ 4

ITEM 5

~he Target Area is the area over which an effect is sought. The
Control Area (or Areas) are Areas that are chosen so as to be
WJaffected 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 WHO 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 (a) Enter the year in which the first activities under the
present project took place:

ITEM 7

ITEM 8

(PQOLE 5229)

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

(c) Indicate whether the project is expected to continu~by

marking (X) in the appropriate box.

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

During what months did the project operate in the field and on
how many days did operations take place? Any other information
related to the scope of the activity would be helpful. In some
cases projects span two years. It is desirable that the portion
conducted only within the reporting year be included in the
Register for a particular year. If this is not practical, please
indicate the years in which the activities took place, for
example, :Oecember 199·0., January-Februarv 1991.



ITEM 9

ANNEX A, p. 9

By weather modification apparatus is meant any apparatus used
wi~the intention of producinq artificial changes in the
composition, behaviour or dynamics of the atmosphere. For
example: AgI SDOke generators, propane devices, flares, rockets,
artillery projectiles, jet engines, etc •

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

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

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

(d) Indicate what seeding material is used and the rate of
dissemination (mass per unit of time, mass per cloud,
etc.). Indicate total amount of mcterial dispensed durinq
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
info~tion 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 WHO.
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2.
(de recherche ••••••
(

IL S'~IT PRINCIPALEMENT D'UNE ~IVI!E (de développement ••
(

(d'exploitation ••••

-LI
-LI

3. ZONE COUVERTE PAA LE pROJE'l'

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

)

b) Superficie approximative de la zone témoin
(le cas échéant) (}.anz) : .

4• TITRE ET1OU NUMERO DE REFERENCE DU pROJE'I' : •••••••••••••••••••••••••• •

.......................................................................
5. REPERAGE DE LA ZONE CAN~ LAQUELLE LE PROJET EST EXEX:tJTE : •••••••••••••

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

6. HISTORIQUE OU pROJE'l'

.a) Année durant laquelle le projet a été entrepris : •••••••••••••• e •

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

Oui LI
-Non LI Indéterminé LI

c) Est-il prévu de poursuivre le projet au cours de l'année
prochaine "1

Oui LI
-Non LI Indéterminé LI



MNEXE 1-., p. 3

7. ~ DE L.'ORGlt.NISME QUI P1-.TRONNE LE PROJET (veuillez cocher la
case appropriée1 :

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

ACTIVITE DE L' ORG1o.NISME ORGANISME
PRIVE

==========-===--::-================== ==:::-

lt.qriculture

Energie

Sylviculture

Hydrologie

Fondation de recherche

Transports

Service météorologique

Divers (veuillez préciser)

B. lt.C'l'IVITES RELATIVES lt.U PROùE'r EN 1991

a) 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 ?

••••• ••••• •• " ••• " • el •••••• ., ••••••••••••••••••••••••••• Il ••••• CI •••• " ••

•••••••· ••••••••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••

(~: Si la période considérée porte sur deux ans, comme ce
pourrait être le cas pour W1 projet s'étendant sur les mois de
décembre et de janvier, veuillez indiquer les années faisant
l'objet du rapport; exemples possibles décembre 199{),

janvier-février 19C}1 , ou janvier-février 1991, décembre 1991.

b) Nombre de jours de l'année durant lesquels ont eu ~î'eu ces
activités ?

•• 0 •••••• ao.0 •••••• <4I •••• 0 •••••••••••••••••••••••••••••••• 0 ••••••••
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9. DESCRIPTION DES APPAREILS trrILISES POUR LA MODIFIeA1'ION DU TEMPS, DES
AGEN'rS DE MODIFICATION ET DE LEUR VITESSE DE DISPERSION, DES METHODES
DiPLOYEES, frC. (voir les instructions)

a) Système de dispersion de la substance d'ensemencement

Au sol.

Aéronef

Fusées

1 /

/ /

1 /

Nombre de générateurs

Nombre d'appareils

Projectiles d'artillerie

_/_/

/ /

/ /

Divers (veuillez préciser)

b) Type de générateur

••••••••••• 0' ••••••••••••••••••••••••••••••••

Brûleur à acétone

Explosif

1 / Fusée pyrotechnique

Vaporisation de liquide

_/_/

Dispersion de solide _/__/ Divers ..........................
c) Lieu de dispersion de la substance d'ensemencement

Au sol

Au soanet du nuage

--1__/ A la base du nuage

Dans le nuage

_/--/

_/_/

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

nuage,
"]

,
a quelle

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

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

SUBSTANCE
D'ENSEMENCEMENT

AgI

Neige carbonique

NaCl

Propane.

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

VITESSE DE CONSOMMATION
(indiquer les unités)

e 0 •• D ••••••••••••••••••••

· .
• ••••••• Il ••••••••••••••••

• ••••••• l!I ••••••••••••••••

• •••••••••••••• 0 •••••••••

· .
• •••••••••••••••••••••• IIJ •

· .

CONSOMMATION TOTALE
DURANT L'~ (kg)

· .
· .
• ••••• 0 •••••••••••• 0 ••••••

• ••••••• 0 •••••••••••• li ••••

· .
• •••• 0 ••••••••••••••••••••

• ••••••••••••••• 0 •••••••••
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10. CARACTERISTIQUES DES NUAGES ENSEMENCES :

a) Conv.ctifs
(cumulus)

_1_1 Orographiques l , Couche
(stratiforme)

_'_1

h) En règle générale, les températures à la base des nuages (OC)
sont :

supérieures à +lO°C , , inférieures à +lOOC

c) En règle générale, les températures au sommet des nuages sont
, ...

o°c _l-
,superieures a

inférieures ...
O°C mais

, ...
-20°C 1 /a superieures a

inférieures
...

-20°C L-Ia

d) Critères de sélection des jours d'ensemencement ou des nuages,
ensemences ..
••••••••••••••••••••••••••••••• 0 .

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

• • • • • • • • • • • • • • • • • • • • • 0 •••••••••••••••••••••••••••••••••••••• 0 ••••••

. 11. DISPOSITIONS PRISES EN VUE D'UNE EVALUATION

c) Comparaison avec des relevés anciens

a). Aucune

b) Expérience aléatoire

d) Dégâts aux récoltes Coussins à grêle

/ 1

-,_/
_1_'
/ /

e) Divers .
• ••• 0 ••••••••••••••••••••••••.•• • •••••••••• • ••••• •••••• •••••

f) Existe-t-il ou est-il prévu
d'élaborer un document sur
l'évaluation de l'activité?

g) Le cas échéant, est-il
possible de le mettre à la
disposition de l'OMM ?

12. DIVERS

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

Oui L'

Oui L'

Oui L'

Non L'

Non Li

Non L/



~~, p. 6

13.

b)

a)

Les coûts et les avantages
escomptés (Ou réels) ont-ils
été ana,1ysés 7

..
Nom du responsable technique

OUi

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

Non

• ••••••• el' •••

b)

c)

Organisme

Adresse

·· .......................................................
•••••••••••••••••••••••••••••••••• li 1 •••••••••••• ft ••

14.

15.

· .
· .

~tJES F.\CUt.'!ATlvtS

• ••••••••••••••••••••••••• CI •••••••••••••••••••••••••••••••••••••••••••••

· .
· - .

a) Nom de l'organisme ..............................................
b) Titre officiel du bureau responsable

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• e •

c) Adresse •••••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••

........................................." ." .....
• • • • • • • • • • • • • • • • • • • • • • • e ••••••••••••••••••••••••••••••••

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

• ••••••••••••••••••• lJ • " •••

(Date)

Veuillez remplir ce questionnaire et le renvoyer dès que possible, et
dans tous les cas avant le 31 octobre 1992., à l'adresse suivante

Monsieur le Secrétaire général
Organisation météorologique mondiale
41, Avenue Giuseppe-Motta
cas. postale 2300
1211 GDŒVE 2
Suisse
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NOTES EXPLICATIVES POUR RE2'œLIR LE QUESTIONNAIRE SUR LES
ACTIVITES DE MODIFICATION ARTIFICIELLE DU TEMPS

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

L'ensemencement ou la dispersion dans les nuages ou dans le brouillard
de toute substance visant 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 l'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
dynanùque 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, ~es colorants ou d'autres substances.

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

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

f) 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.

.g) L'utilisation de
électromagnétique.

laser ou d'autres sources de rayonnement
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, .
~tivités d. modification artificielle du temps su' il n'est pas necessa1re
d'inclure dans l'inventaire

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 dans 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 COMPL.DŒN'rAIRES
CONCERNANT LE QUESTIONNAIRE A JmlŒlLIR POUR

L'INVEN'TAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION l

QUESTION 2

QUESTION 3

Marquer d'une croix (x) la case qui correspond à l'objectif de
l'activité. Par projet on entend une suite d'activités de
modification du temps ayant un objectif commun et se déroulant
à un endroi t donné.

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

o recherche portant sur des questions
scientifiques;

o développement - activités pratiques déployées à des
fins d'optimisation des procédures;

o exploitation - activités pratiques directement axées
sur des avantages économi.ques.

La zone cible est la zone dans laquelle on cherche à obtenir
une réaction. La ou les zones témoins sont choisies de
manière à ne pas être touchées par la substance
d'ensemencement et utilisées pour évaluer les résultats
obtenus dans la zone cible.

QUESTION 4 - Inscrire le
utilisé par
l'inventaire
dt inventaire

titre et/ou le' numéro de référence du projet
l'exécutant. Si le projet a été mentionné dans

précédent, veuillez indiquer le numéro
de l'OMM qui fiqure dans la colonne 1.

a)

QUESTION 5

QUES'l:ION 6

QUESTION 7

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

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

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

c) Indiquer Si il est prévu de poursuivre le proj et en
marquant une croix (x) dans la case appropriée.

Indiquer les principales activités de l'organisme qui finance
le projet en marquant une croix (x) dans la case appropriée
(marquer plusieurs croix, le cas échéant).
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QUESrICil 8

QUESTIC!l 9

Indiquer les mois de l'année pendant lesquels les activi tés
ont été-déployées sur le terrain dans le cadre du projet et le
nombre- de jours d'activité. Tout autre renseignement sur le
champ d'application de l'activité serait utile. Dans certains
cas, le projet peut s'étendre sur deux ans. Il est
souhaitable que seule la partie du projet exécutée pendant
l'année considérée fi9Ure dans l t inventaire pour l'année en
question. Si cela n'etait pas possible. veuilhz préciser les
années pendant lesquelles les activités ont été déployJes (par
exemple, décembre .1990, janvier-février 1991 ).

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.

a) Système de dispersion de la substance d'ensemencement.
Indiquer en marquant une croix (x) dans la case
appropriée, la nature du système de dispersion au sol ou
aéroporté, etc.

b) Indiquer comment la substance d'ensemencement est, .,
preparee 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
carbonique), de poudre (par exemple de NaCl), etc.

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

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

QUESTION 10 - al Indiquer, en marquant une croix (x)
appropriée les caractéristiques qénérales
ont été choisis pour traitement.

dans la case
des nuages qui

h) Indiquer l'intervalle prédominant de températures à la
base des nuages.

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

.cU QUelles sont les caractéristiques qui permettent de
distinguer les jours d'ensemencement ou les nuages
ensemencés des autres ~
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QUESTION 11 - Cette question se rapporte à l'évaluation de l'efficacité du
projet. -. Il sera fait grand cas de tous les renseignements
portant sur les moyens utilisés pour juger les avantages et
les inconvénients du projet qui pourraient être donnés en
liaison avec la question 14 ou sur une feuille distincte.

QUESTION 12 - 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.

QUESTION 13 - Veuillez indiquer le nom et l'adresse de l'organisme auquel il
faut adresser toute demande de renseignements complémentaires.

QUES'rION 1. - Cette question doit permettre à la personne qui remplit le
questionnaire de fourn,ir tous les renseignements qui ne sont
pas couverts par les questions 1 à 13 comprise et qulelle juge
significatifs ou intéressants, notamment les références à des
publications sur les résultats de 1 l opératic;m ou de
l'expérience de modification artificielle ùu temps. Tout
renseignement qui ne figure pas dans les questions qui
précèdent, plans dpfinitifs concernant un nouveau projet,
renseiqnement recherché, etc~ peut être exposé en liaison
avec la question 14.

QUES'l'ION 15 - Veuillez indiquer le nom et l'adresse de l'organisme qui
fournit ces renseignements à l 1 OMM.



ORGANIZACION METEOROLOGICA MUNDIAL
==--===========--==========--=--===----- --

R/CLA/4, ANEXO A
FORMULARIO (l DE ENERO DE 1991 )

PROGRAMA DE INVESTIGACION SOBRE ~ FISlCA DE NUBES
Y LA MODIFICACION ARTIFICIAL DEL TIEMPO

------------------------------------------------------------------------------------------------------ ---------------------------------------------
CUESTIONARIO

PARA RECOPILAR DATOS DESTINADOS AL INVENTARIO DE 1991 DE PROYECTOS
~CIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

-------------------------------------------------------------- ---------
sEÑALAR EN ~ CASILLA CORRESPONDIENTE

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

Mln.mRO DE r.A O~ ••••••••••••• 11 •••••••••••••••••••••••••••••••••••••••••••••••

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

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

l. TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFlCACION ARTI­
FICIAL DEL TIEMPO:

a) Intensificación de la precipitación ••••.•.•.•••.•••••.••. / /

Esta actividad es la respuesta a una situación de urgen-
cia (por ejemplo sequías) •.••.••.••••••••.••••••..••••••• / /

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

, ,
Se trata de prolongar el perlodo humedo ••••••••...••••••• / /

S~ trata de aumentar la precipitación durante el período
hwnedo ••••••••••••••••••••••••••••••••••••••••••••••••••• I /

b) Redistribución de la precipitación •••••••••.••••••••••••• __/ __/

e) Supresión del granizo .•••..•.••••.••.•••••.•••• 0.0....... I I

(3997 )

d)

e)

Dispersión de la niebla

Otros (especifíquense):

• e o • o •••••••••••• O •• (1 •••• o ,8 •••••••

•••••••••••••••••••••••• 0 •••••••••

/ /



4. NOMBRE Y/O REFERENCIA DEL PROYECTO: ••••..•••....••.•..•...•..•••••••.•
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b) Superficie aproximada de la zona de control (si procede)
(Janz): •.••••••••••.••..••.••••.••.••.••••....••.•.••..•..•••.•••

3. ZONA QUE CUBRE EL PROYECTO

..............Superficie aproximada de la zona del blanco (km
2
):a)

I

I
I
I

•••••••• • a.•••••••••••••••••••••••••••••••••••••••••••••••••••• •.••••••••

5. SITUACION DE LA ZONA EN LA QUE SE EJECUTA EL PROYECTO:

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

a) Año del comienzo del proyecto: ...................................
b) Indique si el proyecto se ha realizado cada año desde el principio

de los trabajos

sí / / No / / No se sabe / /

c) ¿Se ha previsto que continúe el proyecto durante el año próximo:

sí _/_/ No / / No se sabe /./

7. NATURM.EZ1\ DE LA ORGANIZACION QUE PATROCINA EL PROYECTO
(colóquese una X en la casilla que correspon~)

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

ACTIVIDAD DE LA ORG1\NIZ1\CION PRIVADA.
-==============--==--==--=========--=====--============

Agricultura

Energía

Silvicultura

Hidrología

Fundación de investigación

Transporte

Servicio Meteorológico

Otras actividades (especifíquense)

<3997 )
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8. H:rIVIDM>ES RErATIV1\S 1>.L PROYECTO EN 19"86

a) ¿Cuáles son los meses del año durante los cuales se han realizado
oper~iones de siembra u otras actividades de modificación artifi­
cial del tiempo?

......... " .
(Nota: 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
bles: diciembre de 1990, enero-febrero de 1991 o enero-febrero de
1991 diciembre de 1991 l.

b) Número de días durante los cuales se han llevado a cabo estas ac-
tividades ~ o •• •••

9. DESCRIPCION DE LOS 1\P1\RATOS DE MODIFIC1\CION ARTIFICI1>.L DEL TIEMPO, E
INDIC1\CION DE LOS 1\GENTES DE MODIFICACION y SUS INDICES DE DISPER5ION,
TEX:NICAS EMPLE1ú)1\S, ETC. (véanse instrucciones)

Desde tierra 1 1 ¿Cuántos generadores? 1 1

Desde aeronaves 1 1 ¿Cuántas aeronaves? 1 1

Mediante cohetes 1 1 Proyectiles de artillería 1 1

Otros (especifíquense): •••••••••••••••••••••••••••••• 8eOOO."

Quemador de acetona 1 / Fulguración pirotécnica 1 /

Explosivo

Dispersión de sus
tancias sólidas

1 /

1 1

Neutralizador líquido

Otros:

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?

•••••••••••• o •••••••••••• ., ••••••••••••••••• o •••••••••••••••••••••

•••••••••••••••••••••••••••••••••••••• 11 ••••••••••••••••••••••••••

(3997)
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====--- -----------

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

Material de
siembra ..,.

AgI

Hielo Seco

NaCl

Propano

Cantidad de material
consumido

(dar unidades )

-' ••- = e· e e· e " 'lt. @l. .. .. .. e. .. .. .. ..

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

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

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

Consumo total durante
este año (kg)

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

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

10.

• .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. o " ..

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

.. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. o ..

CARACTERISTICAS DE LAS NUBES TRATADAS:

a) Convectivas
(cúmulos) I I Orográficas I I

Capa de nubes
(estratiforme) I I

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

Superiores a +lOoC I I Inferiores a +lOoC I I

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

Superiores a

Inferiores a O°C pero superiores a -20°C I I

Inferiores a -20°C I I

(3997 )

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

........................................................... 11 .

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

.......................................................................
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11. DISPOSICIONES QUE SE fWl TOMADO PARA REM.IZAR LA EVALUACION

a) Ninguna _1_1

b) Experimento aleatorio 1 1

c) Comparación con registros históricos 1 1

d) Daños causados a las cosechas I 1 Paquetes de granizo 1 . I

e) Demás: ......................................................
f) Indíque si existe o si se ha pre­

visto preparar un documento sobre
la evaluación de la actividad SI 1 1 NO 1 1

g) Si procede indíque si es posible
facilitarlo a la OMM SI NO 1 1

12. DIVERSOS

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

b) Indique si se han analizado los
costos y las ventajas previstos SI / 1 NO 1 /--

B. ORGANlZACION ENo.RGADA DEL PROYECTO

al

b)

cl

Nombre de la persona encargada de los aspectos técnicos

••••••••••••••••••••••••••••••••••••••••••••••••••• el ••••••••••••

organización

dirección •••••

••••••• 0000000& •••••••••••••• 11 •••••••••••• 0 ••••••••••••••••••••••••

14. DEMAS OBSERVACIONES:

••••••••••••••••••••••••••••• o ••••• o •• e ••••••••••••••••••••••••••••••••

• •••••••••••••••••• o •••••••••••••••••••••••••••••••••••••••••••••••••••

· .
• •••••••••••••• 111 CI • e •••••••••••••••••• ID •••••••••••••••••••••••••••••••••

(3997)
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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 bordo 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:

(3997)

Se solicita el envío de un ejemplar rellenado de este formulario para
cada actividad de modificación artificial de tiempo (en adelante deno­
minado proyecto).
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EXPLICACION ADICIONAL
DE LAS PREGUNTAS QUE FIGURAN EN EL FORMULARIO PARA EL

INVENTARIO DE PROYECTOS NACIONALES DE MODIFICl\CION ATIFICIAL DEL TIEMPO

PREGUNTA 1

PREGUNTA 2

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

investigación
desarrollo

operativa

investigación de cuestiones científicas:
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

(3997)

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, rogamos 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) Consígnese 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
lando con una (X) la casilla adecuada.

Indíquense los principales intereses de la organización que
financia el proyecto, señalando con una (X) la casilla apro­
piada (utilícense varias señales si es necesario).
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PREGUNTA 8

PREGUNTA 9

PREGUNTA 10

(3997)

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 apliadón de la actividad. Convendría que
sólo se mencione en el inventario la parte del proyecto reali­
zada durante el año de que se trata. Si esto no es posible,
sirvase especificar los años durante los cuales se han reali­
zado las actividades (por ejemplo: diciembre de 1990, enero­
febrero de 1991..,L.

Se entiende por aparato para la modificación artifidal 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.

a) procedimiento de siembra, indíquese, señalando con una (X)
la casilla adecuada, el c::arácter del sistema de emisión,
con base en tierra, aerotransportado, etc.;

b) indíquese el modo en que se prepara el material de siembra
para 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 secoJ, polvo (por ejemplo, NaCL), etc.;

c) indíquese el lugar en el que se dispersa el material de
siembra;

d) indíquese qué material de siembra se utiliza y su índice
de dispersión (masa por unidad de tiempo, masa por nube,

. etc~ ) Indíquese la cantidad total de material empleado
durante el período de este informe en kilos.

a) Indíquese, señalando con una (X) la casilla adecuada, las
caraterísticas generales de las nubes que se seleccionan
para el tratamiento;

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

c) indíquese el intervalo predominante de las temperaturas en
la cima de las nubes;

d) ¿Cuáles son las características distintivas de las nubes
en los días en que' se han sometido a tratamiento y de las
nubes no tratadas?



PREGUNТA 11

PREGUN'l'A 12

PREGUNТA 13

PREGUNТA 14

PREGUNТA 15

(3997)

ANEXO А, р. 11

Esta pregunta ве refiere а 1а eva1uacion de 1а eficacia de1
proyecto. Se acogera con satisfaccion mayor informacion sobre
10s medios uti1izados para juzgar 10s meritos de1 proyecto, у

е110 puede describirse bajo е1 punto 14 о en una pagina aparte.

Esta рrеgш1tа ве refiere а cua1quier analisis realizado para
prever у/о medir е1 conjunto de 1as modificaciones de1 medio
ambiente сomo consecuencia de esta actividad asi сота а сиа1­

quier analisis sobre 1ав ventajas economicas previstas о а1­
canzadas.

Rogamos proporcione е1 nombre у direccion de1 organismo а1 чuе

ha de dirigirse toda peticion de mayor informacion.

Esta pregunta tiene por fina1idad permitir чuе 1а persona чuе

presenta е1 informe inc1uya toda informacion по tratada p"or
1as preguntas 1 а 13 pero чuе estime importante о de interes,
сота pueden ser 1as referencias а informes publicados en 105
чuе 5е describen 1ов resu1tados de 1а operacion о experimento
de modificacion artificia1 del tiempo. Toda informacion по

consignada anteriormente, planes concretos para. un nuevo pro­
yecto, informacion чuе ве s01icita, etc. puede exponerse en la
pregunta 14.

Rogamos proporcione еl nombre у di reccion de1 organismo чuе

transmite esta informacion а 1а омМ.



ВСЕМИРНАЯ МЕТЕОРОЛОГИЧЕСICAЯ ОРГАНИЗАЦИЯ............................................................~
R/CLA/4. ПРИЛОЖЕНИЕА
ФОРМА (1 ЯНВАРЯ 1991 г.)

ПРОГРАММА НАУЧНЫХ ИССЛМОВАНИЙ ПО ФИЗИКЕ ОБЛАКОВ И
АКТИВНЫМ ВОЗдЕИсгвиям НА ПОГОДУ

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

ВОПРОСНИК
ПО СБОРУ ДАННЫХДJШ РЕЕСГРАНАЦИОНАЛЬНЫХПРОЕКТОВПО

АКТИВНЫМВОЗДЕйсгвиямНА ПОГОДУЗА 1991 г.

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

ПРОСЬБА ПОМЕТИТЬСООТВЕТСГВYIOЩИЕКВАДРАТЫ

ЧЛЕН ВМО е 8 ••••• е 8 •• о ••••••••••••••••••••••••••••• о •••••••••

Деятельностьпо активным воздейcrвиямна погоду в 1991 г.
не П]Юводилась О

(Просьба прислать згу форму, даже если деятельнocrь по активным
воздейсгвиям на погоду в зroм году не П]Юоодилась).

о

оДеительнocrь вызвана чрезвычайными oOCroJrreльcrвa

(lIaПpимер, Зi3.C)'XИ) .

ВИД (ЦЕЛЫ ДЕЯТЕЛЬНОСТИ ИЛИ ПРОЕКТА ПО АКТИВНЫМ
ВОЗДЕИСГВИЯМ НА ПОГОДУ:

а) у00JtI'IЧe1me c::x::3JI;КOB "........... о • • • • .. • • • .'. • • • • •

1.

Деительнocrь осущecrвли6I'CII в ЦeлJIX увеличеНИII обычного

ю.llOCll8.б жеlШR' •••••••••••••••••.••••••••••••••

С целью продлеШfRвлажного периода •••.••••••••.•. о

с целью yвerDfЧeНИJIOOlдКOB В течение влажного периола • • о

Ь) Перераспрелеление QC3JIКOB ••••••••••••••••••••••• о

с) Помвление J"I>3.8 •••••••••••••••••••••••••••••• о

d) Раа:еивание 'I'.YACaНa •••••••••••••••••••••••••••• о

е) Другие вщы (просьба указать) ........•....••.•... о
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(иоследова.ний ••••••. C::J )
( )

2. ЭТА ДЕЯТЕЛЬнocrь НОСИТ (разработок ...•..•. C::J )
ПРЕЖДЕ ВСЕГО ХАРАКТЕР ~опера.тивных ~

(применений • . • • . • •. C::J )
3. РАйОН, ОХВАТЫВАЕМЫй ПРОЕКТОМ

а) приблизительный размер целевого района, где осущecrвляютCJI

воздеЙCТВИJI, прщусмотренньre npoeкТOM (км2): ••••••••••••••••

ь) приблизитeJIьныйразмер контрольного района (если используетси)
(км2): ~ . . . . . . . . . . .

4. НАЗВАНИЕ ИIИЛИ ОБОЗНАЧЕНИЕ ПРОЕICТА: .

......................................................
5. МЕСТОНАХОЖДЕНИЕ РАйОНА, ГДЕ ОСУЩЕСТВЛЯЕТСЯ

ПРОЕКТ:

......................................................
6. ИСТОРИЯ ПРОЕICТА

а) ГОД' 1la.1ICIJ1a ~К'1'8.: о о о о It • е 8 •••••••••

Ь) ОсущecI'ВJ1JlЛCRJПf Проект кажЮ.IЙ ГО1l: пocтiе его начала?

д1 о Her О He~ CJ
с) ПреlU1олагаетси.липродолжениепроекта в течение СЛедуЮщегогода?

д1 о Her О Нeизвecrвo CJ
7. ХАРАКТЕР ОРГАНИЗАции-епОНСОРА ПРОЕICТА

(просьба. пocraвmъ Х в oooтвeтcrвующем мосте)
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....................................................................................
ОБЛАСГЬДEЯJEЛЬНОСТИОРГАНИЗАЦИИ IIPАВИ'I'FJ1ЬC"rnЕННАЯ ЧАСГНАЯ

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

Сельское ХОЗIlЙCI'ВO

Энергетика

Лесное хоЗJlЙCI'ВO

Гидрология

Фонд для науЧНЩ ИOCJIеllOБаНИЙ

Транспорт

МетеоwлогическаяCJlУЖба.

Прочие (rтocьбa указать)

8. ДEЯТFЛьнocrь ПО ПРОЕКТУ В ЭТОМ ГОДУ

а) В какие Меснцы текущего ОТЧe11l0ГО года производился засев или
прово4ИЛ8СЪ АРугаи Аеятелъностъ по активному воздейсгвию на

погоду?

........................... 111 •• 111 •••••••••••••••••••••

9.

(Примечание: Если отчетный период охватывает два года, например
при сообщении информации о проекте, ОСУЩOCТШIяемом в течение
декабря и января, то просъба указатъ годы. Пример.: декабрь
1990 Г., янваРЬ-фев~ь 1991 Г.; другой пример: январъ-февраль
1991 Г., декабрь 1991 Г.).

Ь) Г'._ - 1
\...IA.олъко .lDIеи ПРОВОllИЛась эта АеятелънOC'IЪ. •.•.•.•.••••••.•.

ОПИСАНИЕ ОБОРУДОВАНИЯдля АКТИВНОГО ВОЗДЕйСТВИЯ
НА ПОГОДУ, РЕАГЕНТОВ АКТИВНОГО ВОЗДЕйСТВИЯ И
СКОРОСТИ ИХ РАСПЫЛЕНИЯ, ИСПОЛЬЗУЕМЫХМЕТОДОВ И
т.д. (см. указании) .

а) Cuane.мa).fOC1l1lJ,8КU заашвающux seщecm.в:

НaэeмнaJI О ... о ••••••• Сколъко генераторов? О

Самолет D· .......... Ско.лъко самолетов? О

Ракеты о····....... Аprиллерийские cнapJIды О

Дp~e .(J1]XX:Ьбa. указа:rь): . 111 ••••• 111 •••••••••••••••••••••••
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Ь) Тиn гeнepanюра:

D
D

Други-е: ••••••••••••••••

Разбрызгивательжидк:ocm

Ацетоноваягорелка

Взрывчатоевещестю

D
D

Рaaшлиreль твердых чacnщ D

наземное D
ВеРXИJIJI граница облаков D

lharnии грающа облаков D
Воблаках D

Если выпуск осущecrвляетси в облаке. 1'0 при какой температуре
или по каким другим кpиreриям?

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

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

РеагеlП
зareва

Расхо! (указать единицы
измеренин)

Общий расхОА в течение года
(в кг)

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

AgI

РЫ2

Сухой леА

NaCl

..................
•••• о •••••••••••••

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

Пропан

• ••••••••••••••••••••••••••••••••••••• о •••••••••••••••

·...................................................
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • о • • • • • • • • • • • • • •

10. ХАРАКТЕРИСГИКИ ОБРАБАтывАEмыx ОБЛАКОВ

а) Конвективные Слой

(кучевые) ООрографические О (слоиcrooбраэные) CJ
Ь) Прооблалаюша.ятемпературав основанииоблака (ос):

Выше l00С о Ниже lOOC D
с) ПреоБJ1aAШ()l.Ц8Jl температура в вершине обла.ка:

Выше ООС о
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Ниже оос, но выше -200С О

lfиже -2{)ОС О

d) Критерии, используемые при выборе Юlей или облакОВ для их
обработки:

••••••••••••••••••••••••••• it •••••• 11 ••••••••••• о •••••••

• • • • • • • • • • • • • • • • • • • • • • • • • • • • 11 ••••••••••• 11 •••••••••••••

11. ОБОСНОВАНИЯ для ОЦЕНКИ

а) Не имeюrcR О

Ь) Р3.IЦOМИЗИРОванный эксперимент О

с) Сравнение с историчearnми JJaIIНblМИ О

d) Ущерб урожаю О Градомеры О

е) ПJЮЧJfе: 11 о •••••••••••••••••••••••••

g)

Имеется ли документ по оценке

О CJ~ планируeтcRтаковой? ДА НЕТ

Если .JUI., 1'0 можно ли его

~иrьвВМО? ДА О НЕТ CJ
12. РАЗНОЕ

а) Была ли подготовлена АЛЯ этого
npoeктa оценка ВЛИЯIIИR на

окружающую срелу? ДА о НЕТ CJ
Ь) Проведен ли анализ npeлnoлara.eмыx

(или фaIcrичecXИx)3aТJВT И выroв;? ДА О НЕТ CJ
13. НАЗВАНИЕ ОРГАlIИ4АЦИИ, ОТВЕТСГВЕННОй ЗА ПРОЕКТ

а) Фaюuпur ГJJaВlloro тexRJfЧеского J'DIII8,: ~ •••••• 11 ••••••••••••••

Ь) Op~: 11 • • • • • • • • • • • • • • • •

с) ПOЧ'roВIaIЙ.~ • 8 • • • • • • • • • • • • • 11 • • • • • • • • • • • • • • • • • • • • • •

•• -о 11 ••••••••••••••••••••••••• о о ••••••••••••••••••••

...................................................
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14.

15.

ЛЮБЫЕ ЗАМЕЧАНИЯ

· .
· .
· .
· .
ОРГАНИЗАЦИЯ, НАПРАВJ1ЯIOЩАЯ ОТЧЕТ

а) Название оpra.ниэaции, вa.пpa.вruпoщеЙ отчет:

ь) Официальное название oтвeтcrвeШIOГО ПОJP8ЗДеле:ния:

· .
с) Почтовый црес: ......................................

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

· " .
· .
• ••••••••••••••••••••••••••••••••• о ••••••••••••••••

.....
(Дата)

Просьба за.ПOJПlИI'Ь и вepнyrъ этот вопрос:ник по возможности скорее и в
любом cnучае не П03lU1ее 31 OICТJiбря 1991 г. по upocy:

Тhe 5ecretary-General
World Meteorologlcal OrganiZatlon
41, Avenue Gluseppe-Motta
Case posta1e 2300
1211 GENEVA 2
5w1tzerland
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ПРИМЕЧАНИЯ ПО СОСТАВJIEНmo ОТЧЕТА О lIE!8FЬНocrи ПО
АКТИВНЫМ воздВйсгвиям НА ПОГО у

деятельность no активным воздействиям на погоду, которую следует ВICЛJQЧИТЪ в

Peecm

3areивание или pacпpocrpaнение в облачнocrи или тумане какого-либо
вещества с целью измененИJI распределенИJI размера капель, образования

кристаллов ль» или кoaryЛJIЦИИ капелек, изменеlDfе развития града или молlШЙ

или осуществление какого-либо воздейcrвия на естественное развитие цикла
облаков или их окружение.

Любав другая дентельность, осуществляемая с целью вызывания
иасу<rrвeнныx изменeIDfЙ в mcraвe, поведе1DlИ И1Df динамике атмосферы.

Например:

а) исполь:юва.ние OГНJI или источников тепла .4ЛR оказания ВЛИJIШIJI на
конвективную ЦИРКУЛJllIИlO или .4ЛR испарения тумана;

ь) активное воздействие на обмен оолнечной радиации земли или
облаков посреАСТВОМ ВЫ,Jl;елеlDfJl в antOOflepy газов, пыл,, ЖИдКостей
И1Df аэроэолей; ..

с) активное воздейcrвие на характеристики· поверхностей. земли или
воды при помощи ОПWIеНИJI или обработки порошкам:и, жидкими

распылите.лями, кра.с:ителями или другими вещесгвами;

d) выделение в атмосферу злектрическ:и заряженных или радиоактивных
частиц, или ионов;

е) применеlDIе в аТМОСфере ударных ВOJПI, иcroчник:ов звуковой энерnrn
или л;рymx взрывных или акустичеасих иcroчник.ов;

f) использование самолетов и вертолетов .4ЛR оозЩШИJI нисходящих
потоков в целJlXрассеиваиия тумана, а также использование

peaкПmных л;вша:reлей и других иcroчников <DЗlWIИJI искуоствеmюго
вerpa;

g) использование лазеров или л;ругих источников электромагнитной

~.

дентелънocrь по активным воздеиCТВИJIМна пQГOlIY, которую не следует включать в

Рeecro

Деятельность, НOCJIщую чисто локальный характер, такую как

испальзоВ8Шlеorpaжaтелеимолний или cra'I'ИCI'ИЧeCЮIXра3рJlllИИКОВна С3М0Лe'IaX,

судах или :цаниях или исполъэоваииеиебольших ИC'I'OЧIIИКОВ тепла, веlfI'ИЛJlТOров,

противотуманных устройств, СОЗJ8,ние иисхо.uщего воздушного потока

воздушными сулами или ра.спылителими AЛJI преltOТвращения заморозков на

участках или пOЛJlX с посевом культур, которым наносят ущерб заморозки или

морозы.

Примечание: Просьба заполнить один экземlUUIJ) эroй Формы NUI каждого ВИда

л.екгельнocrи по актиВНЫМ воздейc:rвИJJМ на поroлy (в lIЗJ1ьнейшем
именуемогокак цроект).



исследования

paзpaбarки

оперативные

применении
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ДОПОЛНИТFЛЬНЫЕ ПОЯСНЕНИЯ к: ВОПРОСАМ длJIРЕЕСТРА
НАЦИОНАЛЬНЫХ ПРОЕКТОВ ПО АКТИВНЫМ ВО3ДЕЙСГВИЯМ НА

ПОГОДУ

ПУНКТ 1 - Укажите значком (Х) квадрат, который соответствует целям
lIeитeJIЬНОСТИ. По! проектом подра.зумеваетси связанная серия
!ействий по активным воздеЙCТВИJIМ на пого.llY, имеюших общую
цель и П]Юводимых в конкретном мecre.

ПУНКТ 2 - Укажите значком (х) Ю!3JIP8т, <DO'I'Вe'IcrВуюший цели деятельнOCIИ:

вопросы научных иссле.llOваний;

полевая paбora по оптимизации процедур;

полевая работа, направленная непосредст­

венно на достижение экономических

выroд.

ПУНКТ 3 - По! целевым районом осуществления воздействий подразумеваетсн
район, в пре!елах которого предполагаетCJI обнаружить
после!ствия деятельности по активному воз!ейcrвию на погоду.

По! контрольным· районом (или районами) понимаетси территория,
которая выбрана так, чтобы она не подвергалась воздействиям

засеваюших вешеств; она иcnользуетси lIJUI оценки результатов в

пределах целевого ра.йона.

ПУНКТ 4 - Впишите название и/или обозначение проектов, используемых
.оператором. Если проект был. 33.j>eГистрИр<?ван В предыдушем
Реестре, npocьбa указать номер по Реестру ВМО, который стоит в
колонке 1. .

ПУНКТ 5 - С помощью географических коорmmaт и названия районов укажите
место осущесгвлени.и проекта по активным воздействиям на погоду.

ПУНКТ 6 - а) Укажите год осушествлеНИR первоначальной ДeaтeJlьности по
настоящему проекту;

Ь) Укажите, были ли перерывы в !еятельности, или же она
щюводилась кажn;ый ГО! ro времени начала;

с) Укажите, пре.llПола.гаетси ли ПРО.llOJ1ЖИТЬ проект в БУJIYщем,
поставив значок (Х) в marвeтcrвyющем ICВaJrP8.тe.

ПУНКТ 7 - Укажите основную область !еительнocrи ОJ?гаиизации, котоpaJI
финансирует прое~т, обозначив значком (Х) cooтвeтcrвуюший
квадрат (при необхоllИМOCI'И ИСПo.nьзyй're неасолько значков).

ПУНКТ 8 - В какие мeaпzы и <Холъко .шей осущecrвлялacь оперативная полевая
фаза проекта? Была бы полезна любaJI информa.IIИJl, к.асаюшаяся
целей деятельности. В некоторых случаях проекты охватываюг два
года.. Желательно включить в Реесш за конкретный ГО.! только IY
часгь, которая проводилась в отчетный период. Если это

невозможно, просьба указать гош, в которые проводилась

деЯТеЛьность, например декабрь 1989 г., январь:Февраль 1990 г.
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ПУНКТ 9 - По~ обору~ованием .lIЛJI активного воз~еЙСТВИJl на погоду
по~разумеваюТCJI любые устройства, используемые с целью

uмepeHHoгo вызыва.ии искусствеННЫХ изменений в составе,

пове~ении или JJ;Ива.мике атмосферы. Например: генераторы
засеиваНИJl ЙОАИстым серебром, пропановые устройства,
пиротехнические устройства, ракеты, артиллерийские снарJlДЫ,

реактивные lIIIИГВ.тели и т.д.

а) Система ~0C'IaВКИ засеивающих вещecrв. Укажите, обозначив
значком (Х) соотвeтcrвующий оцра.т, характер системы
.lЮCI'8ВЮI - наэемнав, В03.4,YlПВ8JI и тJ(.;

Ь) Укажите способ помотовки засеивающего вещества ДЛJl
распwtеНИJI (например, пугем СЖИгaJOOl ацетонового раствора
а>еmненИJI йо.4ИСТОГО серебра). раcпылниеe твердых частиц
ОТНОСИТСЯ к рщ:х:еива.ниюлеlulных Kpyrnrnoк (например, сухой
ле~, порошка (например, NaCl) и T~

с) Укажите, обозначив значком (Х), ооответствующиЙ квадрат,
место pacrnивaиив: реагента;

d) . Укажите, какие засеиваюumе реагенты иcrюльзyюrcи и какова
скорость раа;еиванИJI (масса на единицу времени, масса на
облако и T.~). Укажите, в килorpa.ммa.x, общее количество
peaгe~ j)Cl(mJIННOГO в течение отчетного периола.

ПУНКТ 10 - а) Укажите, обозначив значком (Х) Kвa~paT, общую
характерисгику облаков, которые выбраны ~ обработки;

ь) Укажите преоблuaЮЩИЙJlИапа.зон темпеp;J.тур на нижней
rpamще облаков;

с) Укажите преобладающий ,IOIaпазон температур на верхней
rpamще облаков;

d) По каким характеристикам отличают lUIИ или облака,
поneргнутые воз~ействию, от тех, которые не были
Jюдвеprнyrы воздеЙСТВИ1О.

ПУНКТ 11 - Этот вопрос относитCJI К оценке эффективности проекта.
Пре~оставление большего объема информации о cpe~cтвax,
используемых AЛJI оценки положительных сторон проекта, только

приветствуe1CJl, И m информации может быть пре~craвлена под

пунктом 14 или на от~ельной crpaюiЦe.

ПУНКТ 12 - Эroт вопwc oтнoam::в к любому анализу, прове~еlПlOМУ с целью
расчета Й/ИЛИ измереНИJI общего изменеНИJI окружающей среды,
поneргнутой воз~ействию, и от~ельный вопрос касаетCJI

преllЛo.лara.eюiX или noлyчelПlЫX экономических выro~

ПУНКТ 13 - Сообщите название и алрес организации, в которую можно
нШtpaв.rurrь запросы о юпо.лнительноЙ информации.

ПУНКТ 14 - Этот пункт преlUlа3начен МJI того, чтобы позволить лицу,
пре4CГc1ВЛJlЮЩему отчет, ВЮlЮЧИТЬ любую информацию, котора.в не



ПРИЛОЖЕНИЕ А, crp. 10

вошла в пyJIК11i с 1 по 13, но кaroрую 011 считает важной или
пре~cтaвJUlющей интерес, такую, например, как ссылка на

опуБЛИlCованные отчеты, пре~стаВЛJlющие результаты

осуществления aктивнoro ВОЭАейcrвиJI на ПОСОлУ или эксперимента.

любав не оообщаВ1ПёUlCR ранее инфОрмации, определенные планы на

НОВЫЙ II]XIeIcr, поиск информaIlЮl и T.,I. могут быть отражены под

nyвrroм 14.

ПУНКТ 15 ~ Просьба сообщить название и адрес учреыении, которое передает

'ЛУ ЮlфоpмaциIO ВМО. ..
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R/CLA/4, ANNEX B

REPORT ON CCMJLETED WEATHER MODIFICATION pROJEX:T

(Please mark X in box or boxes which apply)

MEMBER OF WMO: •••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••

1.

1.1

DESCRIPTION OF PROJD:T

Project identification (name/location/organization): ..................
• •••••••• 0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

•••••••• 0 •••••••••••••••••••••• 0 •••••••••••••••••••••••••••••••••• 15 ••••

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

•••••• C! •• o •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

1.2

• ••• 0 •••• 0 •••••••••••••

Purpose(s) of project

• •••••••••••••••••• e ••••••••••••••••• II ••••••

Precipitation augmentation rainfall / 1 snow _1_/

Hail suppression 1 /

Lightning suppression

Other (please specify):

_/_/

1.3

••••••••••••• 0 ••••••• 0 •••••••••••••••••••••••••••••••••••••••••••••• 11 ••

Major cloud tyPe involved:

Orographic _/_/ Cumulus _/_/ Stratiform _/_/ Frontal _/_1

2.

2.1

DURATION OF PROJEa'

Project duration in years: •• 0 .

2.2 Operational period within each year:

From: To: inclusive.

(POOL!: 5229)
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3. SEEDING .QPERATION

3.1 Seeding agent: AgI/ / COz _'_I NaC1"

Other (please specify): e ••••••••••••••••••••••••••••••••• l1li

3.2 Generator(s): On ground _'_I Airborne _'_I
If on ground, please give number of generators: ••......••••.•.........

3.3 Procedure for airborne seeding:

Altitude of seeding (m): .

Length of seeding track (m or km): ••••••••••••••••••••••••••••••••••••

Seeding rate (Kg h - 1 ): • l1li ••••••••••••••••••••••••••••••••••••••••••••

4 • PROJEX:'r DESIGN

4.1 Basic design:

Target only ~I Target + control __1 __' Cross-over 1 1

4.2 Distance between areas (laD): Cl ••••••••••••••••••••••••••• ,. ••••• l1li e

4.3 Area definition:

Fixed " Variable __' __I

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

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

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 ••••••••••••••••••••••• ,. ••••••••••• 0

5.

5.1

PROJEX:'r SITE

Project terrain:

Mountainous / , Hilly _'_I Flat' ,

5.2

5.3

5.4

5.4.1

Size of target area (JaDz): ••••••••••••••••••••••••••••••••••••••••.•

Size of. control area <-)anI): •••• & • l1li ••••••••••••••••••••••••••••••••••

Number of precipitation gauges:

~l! !ype! ~f-P!e£ipi~a~i~n_g!uge!!n_t!rge~ !r!a: ..••.••••••.••.•.••.•

~ll !ype! ~f-P!e£ipi~a~i~n_g!uge!!n_c~n~r~l_a!e!: ..•.••.....•.....•.•

CPOQLE 5229)
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5.4.2

••••• It •••••••••• •• •• • ••

5.5 other verification quantities
cloud measurements. hailpads.

(e.g ••
etc.):

radar reflectivity. aircraft
•••••••••••••• eo •••••••• 8 ••••

6.

6.1

6.2

6.3

6.4

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 •••••••

EXPERIMENTAL UNIT

Duration of uni t in hours or days: .. 0 ••••••••••••••••••• 8 •••••••••••••

Conditions determining whether unit is seedable or not: •••••••...••..•

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

..................................................................
Randomization of experimental units:

Unrestricted 1 I..-- Restricted L--I
If restricted, give nature of restriction: ••••••••••••••••••••••••• Cl • Cl

••••••••••• III 0 -•••• il • III 0 0 • e eo •••••••••••••••••••

6.5 - Standard seeding period (hours): ......................................

7.

7.1

OVERALL PROJECT RESULTS (no stratification or partitioning)

Name of statistical test(s) andlor analysis (analyses):

..................................................................
7.2 Transformation(s) for each test: •••• 4 ••••••••••••••••••••••••••• "

7.3

7.3.1

Results for each test andlor analysis:

Qualitative:

No
Differ-
ence L.I

More
Precipi­
tation LI

Less
Precipi­
tation _1_1

Less
Hail
Mass _1_1

7.3.2

Other qt&alitative results: Cl •••••••••••••••••• 0 •••••••• Cl ••••• " •

• • • • 0 ••• Cl ••••••• Cl 0 Cl •••• Cl Cl ••••• e ••• e '0 • • • • • Cl •• 0 ••••••• 0 Cl • • • Cl •• Cl • • • • • • • • Cl 0

Quantitative:

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

(POOLE 5229)
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8.

8.1

8.1.1

8.1.2

BASIS FOR ASSESSMENT OF RESULTS

Analytical specifications fixed BEFORE the project began

Nature of stratification(s), if any: •••••••••••••..•••••..••...•....•.

sample size "for each stratification (No; of seedlno-seed units):

Seed: No seed: .............
8.1.3

8.1.4

8.1.5

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

.......................................................................
Transformation(s) for each stratification and each test:

.......................................................................
Results for each stratification, test and transformation:

Qualitative:

Quantitative:

•••••••••••••••••• e •••• 0 ••••••••• Do •••••••••••••••

.....................................................
8.2 Analytical specifications chosen AFTER the project began

8.2.1 Nature of partitioning(s): ••••••••••• D •• et •••••••••••••••••••••••••

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

Seed: '! ••••••••••• No seed:

8.2.3

8.2.4

8.2.5

9.

9.1

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

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

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• It ••

Results for each partition, test and transfo~tion:

Qualitative: __ .

Quantitative: G ••••••••••••••••••••••••••••••••••••••••••• It

EXTENDED~ EE~~S (i.e., outside the target area)

Sign of effect: .

9.2 Maximum distance observed: •••••••••••••••••••••••••••••• 0 •••••••••••••

(POOLE 5229)
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10.

11.

1\NNEX B, p. 5

Statistical significance (size of area and probability):

• •••• " ••••••••••••••••••••••• 11 •••••••••••••••••••••••••••••••••••••••••

COMMENTS

• ••••••••••••••••••••••••••••••••••••••••••••••• 11 ••••••••••••••••••••••

• ••••••••••••••••• " •••••••••••••••••• 0 11 •••• G •••••••••••••••••••••••••••

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••••••••••

.......................................................................
•••••••••••••••••••••••••••••••••••••••••••••••••• 8 ••••••••••••••••• 0.0

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

•••••••••••••••••••••••••••••••••••••••••••••••••••••• e ••••••••••••••••

••••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••• 0 •••••••••••••••

••••••••••••••••••••••••••••••••••••• 0 •••••••••••••• 0 ••••••••••••••••• 11

••••••••••••••••• 00 •• 0 •••••••• 0 ••••••••••••• 8 •••••••••••••

• • • • • • • • 0 •••••••••••••••••••••••••••••••••••••••••• 0 ••••••

(POOL!: 5229)
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R/CLA/o\, ANNEXE B

RAPPORT SUR UN PROJE'l' DE MODIFID-TION ARTIFICIELLE
DU TEMPS DEJA REALISE

(veuille: cocher (x) dans la ou les cases appropriées]

MEMBRE DE L' a2o! ••••••••••••••••••••••••••••• el ••••••••••••••••••••••••••••• el •

1.

1.1

1.2

DESCRIPTION DU PRO.,1E'l'

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

• 0 ••••••••••••••••••••••••••••

• •••••••••••••••••••••••••••••• e 0 ••••••••••••••••••••••••••••••••••••••

• ••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• 0 ••••••••••••••••

••• •••• ••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••••••••••••••

• ••••••••••••••• Cl 0' •• e 0 •••••••••••••••••••••

• •••••••••••• Il •••••••••••••••• iD •••• o· •••••••••••••••••••••••••••••••••••

But(s) du projet

Augmentation des précipitations

Suppression de la grêle

Suppression de la foudre

Pluie

/ 1

1 1

_/_1 Neige 1 1

Autre. modifications (veuille: préciser) .............. 0 ct .

•••••••••••••••••••••••••••••••• 0 •••••••••••••••••••••••••• e •••••••• " ••

1.3 Principaux types de nuages traités ..
- 0 __- _,

Orographiques L--I Cumulus L--I Stratiformes L--I Systeme frontalL--1
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2. DUREZ DU PROJET

2.1 Durée du projet. en années " ••••••••••••••••••••••••••••••••••• lit •••••

2.2 période opérationnelle au cours de chaque année :

du au (inclusivement)

3 • OPERAXIONS D' ENSEMENCEMENT

3.1 Agents d'ensemencement: AgI _/_/ / / NaCl / /

Autres (veuillez préciser) ..........................................

3.2 Générateur (s) : Au sol / / Aéroporté(s) / /

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

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••

3.3 Méthode d'ensemencement par appareil aéroporté

Altitude de l'ensemencement (m) ••••..•..•.•.•.••••••••••••.•..........

Longueur de la trajectoire suivie
pour l' ensemencement (m ou J.an) • ~ •••••••••••••••••••••••• " " " " • " " " • " " ••

Taux. dt e.n.semencement <Kg h - 1) •••••• " •• " •••••• "."" •••••• "."".""."."."

4. CONCEPTION DU PROJET

4.1 Conception de base :

Zone cible
seulement / /

Zone cible et
zone témoin L--/

Zone cible et/ou zone
témoin sans distinction / /

4.2 Distance entre les zones (km) ..................... " ." " " .. " .
4.3 Définition d'une zone:

Fixe Variable

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

•••••••••••••••••••• Il •• li Il ••••••••• li ••••••• li •••• li •••••••••••••••••••••• Il

• li ••••••••• li • li ••••••••••••••••••• Il Il Il •• Il • Il Il • Il •• Il ••• Il • Il Il Il •• 0 • Il Il Il Il • Il •• Il Il ••
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4.4 Subdivisions
nature)

des zones. le cas échéant (indiquer le nombre et la

•••••••••••• 0 •••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••••••••

.... ., " .

5. SITE DU PROJE'r

5.1 Terrain

Montagneux / / l>.ccidenté _/_/ Plat / /

5.2 Superficie de la zone cible (km
1

) .................................
5.3 Superficie de la zone témoin (km

1
) •••••••••••••••••••• tl •••••••••••

5.4 Nombre de pluviomètres

5.4.1 Tous types de pluviomètres dans la %~ne cible

Tous types de pluviomètres dans la zone témoin :

••••••• Il ••••• "••••••••••

......................
5.4.2 Pluviographes dans la zone cible ••••••• 0 •••••••••••••••••••••••• Cl •••

Pluviographes dans la zone témoin :

5.5 Autres
mesure

mesures de vérification (par
des nuages par aéronefs, coussins

exemple,
à grêle,

réflectivité
etc. )

radar.

•••••••••••••••••••••••••••••••.••••••••• -•••••••••••••• 0 ••••••••• • •• ·.,,·

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• G •••••••••••••

6.

6.1 Durée de l'unité en heures ou en jours

6.2 Conditions permettant de déterminer si une unité est ensemençable ou
pas :

•••••• e •••••••••••• ..... e •••••••••••••••••• o •••••••••••••• o

zone témoin. sans distinction.
non ensemencées (dans .le cas deNombre total d'unités ensemencées et

la conception avec zone cible et/ou
ceci s'applique ~ chaque zone) :

6.3

•••••••••••••••••••••••••••••••••••••••••• 0 ••••••••••••••••••••••• 0 ••••

••••••••••••••• 0 •••••••••••••••••••••••••••••••••••••••••• o ••• e ••••••••
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Répartition aléatoire des unités expérimentales

Illimitée Limitée

Dans ce dernier cas, indiquer la nature des limites fixées

........................................................................
6.S Période standard d'ensemencement Cheures) ............................

7. RESULTATS O'ENSEMBLE DU PROJET Cpas de stratification ni de division)

7.1 Testes) statistique Cs) et/ou analyseCs)

............................. ...........................................
7.2 TransformationC s) pour chaque test : •••••••••••••••••••••••••••••••••••

7.3 Résultats de chaque test et/ou analyse ••.•••••••••••••• 0 ••••••••••••••

Pas de diffé-
rence L--I

~ugmentation Diminution Diminution
des précipi- / 1 des préci- 1 1 de la masse / 1
tations pitations de grêle

Autres résultats qualitatifs ...- .
.........~ .

Rapport ensemencement/pas d'ensemencement ............................
Signification statistique ••••••••••••• 0 ••••••••••••••••••••••••••••••

8.1.1

S. CRInRES CHOISIS POUR L'EVALUATION DES REStJt.tATS

8.1 Spécifications analytiques fixées ~VANT le projet

Nature de la (des) stratificationCs)~ le cas échéant

••••••••••••••••••••••••••••••••••••••••• e ••••••••••••••••••••••••••••••

S.1.2 ·Oimension d. l'échantillon pour chaque stratifieation (nombre d'unités
ensemencement/pas cl' ensemencement)

Ensemencement: o ••••••••••••••• Pas d'ensemencement

S.1.3 test Cs) et/ou analyse(s) pour chaque stratification

••••••••••••••••••••••••••••••••••••••••••••• e •••••••••••••••••••••••• 6 •



'8.1.4

8.1.5
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Transformation(s) pour chaque stratification et pour chaque test

..........................................................................
Résultats pour chaque stratification, test et transformation

Qualitatifs

Quantitatifs

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

8.2

8.2.1

Spécifications analytiques choisies APRES le projet

Nature de la Cdes) subdivisionCs)

........................................................................
8.2.2 Dimension de l'échantillon pour chaque

ensemencement/pas d'ensemencement)
subdivision (nombre d'unité

Ensemencement Pas d'ensemencement •••••• 0 •••••••••

8.2.3

8.2.4

8.2.5

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

••••••••••••••••••••••••••••• 00 •••••••••••••••••••••••••••••••••••••••••

Transformation(s) pour chaque subdivision et chaque test

• • ••••••••••••• 0 lit .. li " li 0 " e el e e •.& •••• 0, • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••

Résultats pour chaque subdivision, test et transformation

Qualitatifs

Quantitatifs

.......................................
••••••••••••••••••••••••••••••••••••••••• et •••••••••••••••

9. Sujets OBSERVES (c'est-à-dire à l'extérieur de la zone cible)

9.1 Indice de l'effet .. e ••••••••••• et ••••••••••••••••••••••••••••••

9.2 Distance maximale observée •••••••••• et •••••••••••••••• eeoooeee ••••••••

9.3 Signification statistique (superficie de la zone et probabilité)

........................................................................
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10.

• - • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • •• • CI

· .
· .
• CI CI • CI CI CI •• CI ••• CI ••• CI CI CI • CI ••• CI •••• CI •• CI CI •• CI • CI CI CI CI CI • CI CI •••••

• • • • CI ••••••• CI •••

CI CI ••••• CI •• CI CI •

• •••• CI CI • CI CI CI • CI CI • CI •• CI CI ••• CI • CI •••••• CI CI • CI CI • CI ••••• CI CI CI CI • CI CI CI ••• CI • CI •••••••••• CI •

11. PRINCIPAL2S REFE:RENCES A DES RESULTATS PUBLIES
indiqués les détails des procédures ci-dessus)

(dans lesquels sont

• • CI • CI •••••••••• CI • CI • CI • CI ••• CI CI CI ••• CI ••••• CI • CI CI • CI ••• CI CI CI CI • CI CI •• CI CI • CI • CI CI •

• CI • CI • CI ••• CI ••••• CI • CI CI ••••• CI • CI • CI CI •• CI CI CI • CI CI • CI CI •• CI CI •• CI ••• CI CI •• CI • CI CI • CI ••

• CI CI • CI •••••••••••• CI • CI CI CI ••••• CI CI CI CI CI •• CI •• CI • CI ••• CI CI CI CI CI CI CI CI CI CI CI CI CI CI CI CI CI ••••••••

· .
· .
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R/CLA/4, ANEXO B

INFORME SOBRE PROYECTOS TERMINADOS DE MODIFICACION ARTIFICIAL DEL CLIMA

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

MIEMBRO DE LA OMM: ....................................... ., .

1.

1.1

1.2

DESCRIPCION DEL PROYECTO

Identificación del proyecto (nombre/lugar/organización)

•••••• •• • •• • ••••••••••••• e •••••••••••••••••••••••••••••••••••••••••••••

••••• a •••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a

••••••••• ••••••••••••••••• 110 •••••••••••••••••••••••••••••••••••••••••••

• • • • • • • • • • • • • • • • • o ••••••••• o •••••••••••••••••••••••••••••••••••••••••••

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

Finalidad(es) del proyecto

Aumento de las precipitaciones - lluvia / / nieve / /

Supresión del granizo / /

Supresión de los relámpagos / /

Otros (sírvase especificar) • •••••• ~ ••••••••••••••••••• o •••••••••••••

1.3

••••••••••••• 0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Principales tipos de nubes de que se trata:

Orográfica / / Cumulus / / Estratiforme _/_/ Frontal / /

2.

2.1

2.2

DURACION DEL PROYECTO

Duración del proyecto en anos:

Período en que se han llevado a cabo las operaciones durante cada ano:

(3997)

del: . al: inclusive.
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3. OPERACIONES DE SIEMBRA

3.1 Reactivo químico de siembra: AgI / / COz _/_/ NaCl / /

Otros (sírvase ·especificar) : .....................' ' .
3.2 Generador(es): Terrestre / / Aerotransportado _/_/

Si es terrestre, sírvase dar el número de generadores:

3.3· Procedimiento de siembra mediante aeronaves:

Altitud de la siembra (m) e ea el o ID e el e ••••• o ••••••••••••••••••

Longitud de la trayectoria de

Indice de la siembra (Kg h- 1
)

4. CONCEPCION DEL PROYB:TO

4.1 Concepción básica:

siembra (m o Jan) ••••••• o ••••••••• " ••••••

ID ••• O" •••••••••••••••••••••••••••••••••

Sólo en la zona del blanco / /

En la zona del blanco y zona de control / /

En la zona del blanco y/o zona de control / /

4.2 Distancia entre las zonas (Jan): ••••• ~ •••••••••••••••••••••••••••••••••

4.3 Determinación de la zona:

Fija / / Variable LJ

Si es variable, sírvase dar la base para la definición: ••.••••••••••..•

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

nlUI\ero y la lla.turaleza> Il!l ••, e ••• ' •••••••

• • • • • • • • • • • • • • • • • • • tt ti •••••••••

S. UBICACION DEL PROYECTO

5.1 Terreno donde se lleva a cabo el proyecto:

Montañoso _/_/ Accidentado / / Llano L/

5.2

(3997)

Tamaño de la zona del blanco (Janz) ............. o •••••••••••••••••••••
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5.3 Tamaño de la zona de control (km %) ••••••••••••••••••••••••••••••••••

5.4.1

5.4 Número de pluviómetros

!~o~ .!.oi,!:i20~ 2eJl.!.u~i2m!t!:o~ !n_l~ .;.o~_d!l_bla!!c~: ................

5.4.2 gegi~t!:o_d! .!.o~ El~vió~e~r~s_e!!la_zQn~ 2e.!. ~l~n~o: ....•..........•...

gegi~tEo_d~ .!.o~ El~vió~e.!:r~s_e~.!.a_zQ~ ge_cQn,!:rQ1: ..•..••.•••..•.••...

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

• ••••••••••• " •••- ••••••••••••••••••••••••••••••••••••••••••••• '••• o ••••• e

• ••••••••••••••••••••••••••••••••• o •••••••••• " •••••••••••••••••••••••••

6. UNIDAD EXPERIMENTAL

6.1 Duración de la unidad en horas o días: •••..•.•••••.••••.•..•••.•..•..

6.2 Condiciones que determinan si una unidad puede ser sembrada o no: ••..

· .
6.3 Número total de unidades sembradas y no sembradas (en el caso de que

.e1 diseño sea de una zona del blanco ylo de control indistintamente
esto se aplica a cada zona):

• ••••••••••••••••••••••••••••••••••••• CI ••••••••••••••••••••••••••••••••

6.4 Selección aleatoria de las unidades experimentales:

No limitada / / Limitada / /

6.5

. 7.

7.1

Si es limitada, sírvase dar el carácter de la limitación: ••••..••.••.•

Período de siembra normalizado (horas): ••••••••••.••••••...•.•...••.•.

RESULTADOS DE LOS PROYECTOS GENERALEs (no estratificación o partición)

Nombre de la(s) prueba(s) estadística(s) ylo análisis: •••••.••••• ; ••.•

•••••••••••••••••••••••••••••••••••••••••••••••••••••• G ••••••••••••••••

7.2 Transformación(es) para cada prueba: ..•.•••..•••.•.•••.•••.•..••..••••

7.3 Resultados de cada prueba y/o análisis: ••••..•.•....•••......•.•....••

(3997)
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7.3.1 Cualitativo:

No hay
dife-
rencia _1_1

Más
precipi­
tación 1 1

Menos
precipi­
tación 1 1

Menos masa
de gra- __
nizo _/_1

Otros resultados cualitativos: ........................................

7.3.2

.............. .........................................................
Cuantitativo:

Relación de la siembra/no siembra: .•••••••.•••.••.••••••..•••.••.•.••.

Signifícado estadístico: 11 ••••••

8. BASE PARA LA EVALUACION DE LOS RESULTADOS

8.1 Especificaciones analíticas fijadas ANTES de que 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

Prueba(s) y/o análisis para cada estratificación:

••••••••••••••• 11 • 11 11 •• 11 •••••• 11 11 .•••••• 11 •••• 11 •••••••••••••••••••••• 11 ••••••

Transformación(es) para cada estratificación y cada prueba:

••• 11 11 •••.•• 11 •••• 11 ••• 11 •• 11 11 ••• 11 11 •• 11 ••••••••••••·11 •••• e 11 ••••• 11 •• 11 11 11 ••• 11 •• 11 11 11

Resultados para cada estratificación, prueba y transformación:

Cualitativo : 11 11 11 11 11 11 11 • 11 •• 11 11 11 11 11 11 •• 11 11 •• 11 • 11 11 11 11 .11 11 •••• 1111 •• 11 11 • 11 11 •••• 11 11 11

Cua.ntitativo : ... 11 11 11 •••• 11 11 ••••• 11 • 11 • 11 11 ~ 11 11 • 11 11 11 11 •••• 11 11 •• 11 11 11 11 • 11 ••••••

8.2 Especificaciones analíticas seleccionadas DESPUES de revisarse el pro­
yecto:

8.2.1 Carácter de la partición(es): .........................................
8.2.2 Tamaño de muestra para cada partición (número de unidades de siembra/

sin siembra):

(3997)

Siembra: Sin siembra:

•
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Prueba(s) y/o análisis para cada partición:

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

'S.2.4

S.2.S

Transformación(es) para cada partición y cada prueba:

............................
Resultados para cada partición, prueba y tranformación:

Cualitativa:

Cuantitativa:

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

9. EFECTOS QUE TIENE FUERA DE LA ZOw. (por ejemplo fuera de la zona del
blanco)

9.1 Indicio del efecto: ...................................................
9.2

9.3

10.

(3997)

Distancia máxima observada:

Significado estadístico (tamaño de la zona y probabilidad):

• ••••••••••••••••••••••••••••••••••••••••••••••••••••• ti ••••••••.••••••••

COMENTARIOS

· , ~ " .
• •••••••••••••••••••••••••••••••••••••••••••• ti •••••••••• ti ••••••••••••••

• ••••••••••••••••••••••••••••••••••••••••••••••••••• D ••••••••••••••••••

· .
· .

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

•••••••••••••••••••••••••••••••• e ••••••••••••••••••••••••••••••••••••••

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

• ••••• o •••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••

· .
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R/CLA/4, ПРИЛОЖЕНИЕВ

ОТЧЕТ О ЗАВЕРШЕННОМПРОЕКТЕПО АКТИВНОМУВОЗДЕйсгвшоНА
ПОSOДУ

(Просьба поставитьХ в ооответствующемквадрате)

ЧЛЕН ВМО: •••..••.••••.••••••.••.•••••••..•..••. о • • • • • • о • • • •

1.

1.1

ОПИСАНИЕ ПРОЕКТА

Обозначение mюeкта (название/мecroнахождение/организация)

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

.....................................................
• ••••••••••••••••••••••••••••••••••••••• о ••••••••••••

• •••••••••••••••••••••• " ••• 11 •••••••••••••••••••••••••

• ••••••••••••••••••••••• о ••••••••••••••••••••••••••••

•• е ••••••••••••••••••••••••••••••••••••••••••••••••••

1.2 llелъ(и) rmoeт:

Увеличение OQlДКOB - AQЖДИ О 0Iera.

ПодавлеНИеграла D
Предотвращение молний D
ДРYJ"'Ие (11])C)C:Ьба. ука.за.ть): ••••••• е • 11 е ••••••••••••••••••••••

••••••••••••••••••••••••••••••••• 1II.8 •••• ~.o •• a •••••••

1.3 Основной тип облаков:

Ороrpaфичeaate оICучевне D Cлoиcrooбраэвые D Фpoвтanъвью О

ПРОДОЛЖИТFJIЬНocrь ПРОЕКТА2.

2.1

2.2

Продолжительностьmюeкта. в ГОДаХ:

оперативный период в каЖlJОМ году:

•• 11I •••••• о .

С: ..... 11I •••••• До: вкл:ючительно.
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3. ЗАСЕВ

3.1 Реагент, используемый для зareва: AgI О~ D NaClО

Дpyrne (ПJX)C:Ьt)a. ука,з;а.'I'Ь): ............................'.......

32 feHepaтop(blt НaэfмныeD Возлушные О

Если генератор наэемный, то ПJX)C:Ьt)a. указать Кoличecrвo: .

3.3 Процедура. зareва с возжуха.:

B1IICX11ёi :Ja.mВCL (М): ••• •• &1 " &1 11 О е " • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Д;nпIa. 1'J)8.CXJi зarell3. (~ lfJ'1}f КoМh .........................-.....

4.

4.1·

Норма :Ja.mвa (кг/час.}.

СХЕЩ ПРОЕICТА

Оаювная схема:

Целевые О Целевые + контрольныe О Перекpocmые О

4.2 РаCXiГOJlНИе между районами (км): ••••••••••••••••••••••••••••

4.3 Определение района:

постоJIнный CJ переменный D
Если переменНblЙ, указать основу определения: •••••••••••• ~ •••••

4.4 ПОJШiiЗделение района. если имeen:a (указать число и характер): .

......... ... ..........................................
5.

5.1

ПЛОЩАДКА

Mecrнocrь:

Горнаи О ХaлмиcтaJI о Ровная

1k2 в~ ~8 8 ~saм ~~ ~ .

Размер целевого района (км2): •••••••••••••.• ~ • • • • • • • • • • • • ~ .•'52

5.3

5.4

5.4.1

Размер КОНТJXЩЬНОro района (км2):

ICoличecrвo ОСАJll!Cомеров:

о ••••••••••••••••••••••••••

1k2 8~ ОС(J,ll.КO.Al8fЮ8 8 КlJНfТl/ЮЛЬНOAI РайОНе: •.•••••••••••••.

5.4.2 Осадко.мерм-a:LWmUCЦbl 8 ~fЮAI РайОНе: ..••.•••.•••.•••• о о •

•
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~-aJ.AI011UC1J,1:J1 8КOНтnpoAЪНйAt Ра;ГШНе: ••••••••••••••••

5.5 другие СООllсгва провеРКИ (например, отражательная способность

ралиодокаторов, измерения облаков с самолетоВ, rpaдoмepы и т.д.):

• ••••••• 111 •••••••••••••••••••••••••••••••••••••••••••••

УCJ10ВИR ДrUI определения,подлеж:игли едИНИUВ. засеву или нет: .

6.

6.1

6.2

ЭК:СПЕРИМЕНТАЛЬНАЯ ЕДИНИЦА

ПDOllолжительность единицы, в часах или 1IНJIX: • 111 •••• 111 •••••••••••

• ••••••• 111 •••••••••••••••••••••••• 111 ••• 111 ••••• 111 ••••••••••

6.3 Общее количество засеянных и НeзaceJlНных едИНИЦ (при перекРесгнОМ
пocrpoeнии э'ю ОГНOCИТCR к JQlЖ1JQМУ районуг.

• ••••••••••••••• 111 •••••••••••••••• 111 ••••••••••••••••• 111 11 •

6.4 Рaн.zюмизauия экспериментальных eдИНИI.t

Нeorpaничeнная D Ограниченная D
Если ограниченная, 1'0 лать характер orpa.ничeНИJl: ••••••••••••••••

• • 111 111 111 • 11 •••• 8 111 •• 111 • 111 •• 111 •• 111 ••••••••• 111 •••••• 111 •• 111 •• 111 111 111 111 ••••

6.5 C'l'3Jl1la.D1'1l период засева.: • е 111 •••• 111 ••• 111 ••• 111 • О••••• 111 ••••••• 111 ••

7. ОБЩИЕ РЕЗУЛЬТАТЫ ПРОЕКТА (без crpaТИфикации или делeНИJl)

7.1 Название craтиcrичecкого OOlЫ'I'aНИII(ИЙ) шИЛИ анализа(овг.

• • 111 111 • 111 •• 111 111 111 • 111 • 111 111 • 111 111 ••• 111 111 •• 111 ••••• 111 ••••• 11 • 111 111 •••••• 111 111 ••••

7.2 Трансфоркшияlии} Д1UI JC8.ЖIIОГО иcпьrгaния: •••...•••.••.•.......

7.3 Результаты К8ЖllQГО ИQ1ЫТЩIИR Шили анализа:

7.3.1 Ка'Чt!CТТUleННЪIe:

Различий

нет

Больше
OQUКOВ о

Меньше

()QI.ДКOB о

Меньше
грала. по

маа:2

Другие D.чec:I'IIeJIJIы J>e3YЛЬта.'I'Ы: •••••••••••••••••••••••••• е 8 8

• •••••••••••••••••••••••••••••••••••• &1 • О •• " •••• &1 ••••••

7.3.2 кшuчeanвeнные:

Соотношение засев/нfЛ засева: ••... Ста1'ИC'I'ИЧeOWlзначимость: .....
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8. ОБОСНОВАНИЕ для ОЦЕНКИ РЕЗУЛЬТАТОВ

8.1 Ана.литические спеuиФикации, установленные до проекта

8.1.1 Характер стра.тификации(ий). если имеется: ...........•...••....

8.1.2 Объем выборки lIЛJI каждой сгратификации (число единиц засев/нет
заазва):

у

Зa.reв: .•.......... Не'Г заазlRl.: ••••••••••••

8.1.3 Иcnьпaниe(и) И/ИЛИ а.нализ(ы) для каждой crpaТИфиющии:

•••••••• е о •••••• О••••••••••••••••••••••••••••••••••••••

8.1.4 Тpaнalюрмация(ии) для каждой crpa.тификации и каждого иcльrraнин:

••• О_О •••••••••••••••••••••••••••••••••••••••••• о ••••••

8.1.5 Результаты для каждой стратификации, иcпьrra.нин или транOlX>рмации:

ка.~НJlЫe: •••••••••••••••••••••••••••••••••

К~lПIЫе: •••••••••••••••••••••••••••••..•

8.2 Aнamrmчeacие спецификации, выбранные ПОCJ1E шюекта

8.2.1 Xa])8lC'Iep lIeJ1еJIИJI(ийh. • . . . • • • • • • • . . . • . • . • • • • • • • • • • • . . . . . . . .

8.2.2 Объем выборlCИ для каждого делении (число едиmщ зareв/нfЛ зareва):

Зa.reв: •.•.•.•.••.. НfЛ эareвa:

8.2.3 Иаштание(я) И/ИЛИ а.нализ(ы) для каждого делении: .

......................................................
8.2.4 ТpaнcфJрмацин(Шf) JVIlI каждого.lleJ1eниJ1 И кa.ждoro иcпы'I'alшJI:

......................................................
8.2.5 Результаты .IIЛJI каждого ДeJleJIИJI. испытания или тра.нOlЮрмации:

ка~НJlЫe: •••••••••••••••••••••••••••••••••

K~e: а •••••••••••••••••••••••••••••••

9. ВОЗДЕйСТВИЕ НА ДРУГИЕ РАйОНЫ (т.е. за пределами целевого
района)

9.1 ПрЮllЗ.lC юзде'ОСтвия: •••••••••••••••• ~ • • • • • • • • • • • • • • • • • • • • •

9.2 Maк~HOO· JЮ,CX;'ГOmrnе: •••..••.....•••.•.••••..•..•......•

..



9.3

10.
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Статиcrичeaaи 3НаЧЮЮCIЪ (размер района и вepoитнocrъ):

· .
-

ЗАМЕЧАНИЯ

·.....................................................
·...................................... .............

11.

· .
· .

.............................
ССЫЛКИ НА ОПYБJ1ИКОВАННЫЕ РЕЗУЛЬТАТЫ (в f.:oтopыx МОЖНО
найти более детальную инфоркщию):

·................................................
·..................... ..................... ...........
• ••••••••••••••••• ~ •••••••••••••••• 0'0 •

·.....................................
• • • • • • • е 8 ••

·..................... ................................
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WMP-No.5

WMP-No.6

WMP-No.7

WMP-No.8

WMP-No.9

WMP-No. 10

WMP-No. 11

WMP-No. 12

WMP-No. 13

WMP-No. 14

WMP-No. 15

WMP-No. 16

WEATHER MODIFICATION PROGRAMME REPORTS

Review of Warm Cloud Modification by Bh. V. Ramana Murty WMOffD-No. 5

(September 1984)

Papers Presented at the Fourth WMO Scientific Conference WMOffD-No. 53

on Weather Modification (Honolulu, Hawaii, 12-14 August

1985

Notes for the International Cloud Modelling WMOffD-No. 57

Workshop/Conference (Irsee, Federal Republic of Germany,

15-19 July 1985) (Out-of-print)

Register of National Weather Modification Projects 1983 WMOffD-No. 78

(November 1985)

The Evaluation of Hail Suppression Experiments - Report of WMOffD-No. 97

Meeting of Experts (March 1986)

Information Concerning Weather Modification Directed to WMOffD~No. 123

Government Decision-Makers (June 1986)

Trends in Weather Modification - 1975-1983 (L.R. Koenig,

Geneva, November 1986)

Report of the International Cloud Modelling Workshop (Irsee, WMOffD-No. 139

Federal Republic of Germany, 15-19 July 1985)

Register of National Weather Modification Projects - 1984 WMOffD-No. 182

and 1985 (Geneva, July 1987)

Register of National Weather Modification Projects - 1986 WMOffD-No. 208

(Geneva, December 1988)

Report of the Second International Cloud Modelling Workshop WMOffD-No. 268

(Toulouse, 8-12 August 1988)

Proceedings for the Fifth WMO Scientific Conference on WMOffD-No. 269

Weather Modification and Applied Cloud Physics (Beijing,

China, 8-12 May 1989)

Register of National Weather Modification Projects - WMOffD-No. 330

1987-1988

Register of National Weather Modification Projects - 1989 WMOffD-No. 417

(Geneva, May 1991)

Report of a Meeting of Experts to Review Findings and Make

Recommendations on the Saudi Arabia Cloud Physics

Experiment (SACPEX) (Geneva, 14-16 November 1990)

Report of the Seventeenth Session of the Executive Council

Panel of Experts/CAS Working Group on Physics and

Chemistry of Clouds and Weather Modification Research

(Geneva, 19-23 November 1990)

WMP-No. 17

WMP-No. 18

WMO Meeting of Experts on the Role of Clouds in the

Chemistry, Transport, Transformation and Deposition of

Pollutants (Obninsk, 30 September-4 October 1991)

Register of National Weather Modification Projects 1990

WMOITD-No. 448

WMOffD-No. 449



WMP-No. 19

WMP-No.20

WMP-No.21

Proceedings - WMO Workshop on Cloud Microphysics and

Applications to Global Change (Toronto, Canada,

10-14 August 1992)

Report of the Third International Cloud Modelling Workshop

(Toronto, Canada, 10-14 August 1992

Register of National Weather Modification Projects 1991

WMOITD-No. 537

WMOITD-No. 565

WMOITD-No. 575

J




