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I. INTRODUCT ION

As part of the Weather Modification Programme approved by the Seventh
World Meteorological Congress (Geneva, 1975), and re-established as the Cloud
Physics and Weather Modification Research Programme by the Tenth Congress
(1987), the Secretary-General maintains a Register of experiments and
operations in weather modification carried out within Member countries.

The present publication is the thirteenth 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
1987-1988. For various reasons, the Register does not contain information on
all weather modification projects.

The layout and information of the Register has been similar except for
the 1982 issue which contained changes. Issues subsequent to 1982 returned
essentially to the format and information of the initial issues (with only
minor modifications). 1In this issue, two years 1987 and 1988 are in the same
document but kept separate in every respect.

To assist the reader in understanding the contents of each of the
12 columns used in the tabular presentation, detailed explanations are given
in Section II. The questionnaire, which was sent to all Members, is
reproduced, in Appendix A to the report, in the four official languages of
WO, to ensure that the tabular information will be readily understood by all
readers. Information from these questionnaires is given in Part IV. The form
to be used in reporting completed programmes or for which a physical and/or
statistical evaluation has been carried out is reproduced in Appendix B.
However, no reports on completed programmes were received and no information
of this nature is included in the 1987-1988 Register.

The list of Members far which information is included in the Register
is given in Section IIX. The Members which replied that no weather
modification activities had taken place in their country during 1987-1988 are
listed in Section VI.

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




IT. DETAILED EXPLANATIONS OF COLUMNS USED IN TABULAR INFORMATION IN THE
REGISTER

(The figure in brackets following the column heading title is the
similar item in the questionnaire shown in Appendix A).

Column 1: WMO Register No.
This consists of country indicator letters (according to the ISO
Standard 3166-1974) and a serial number for each project.
Column 2: Objective of project, type of organization carrying it out
(1) and (2) |
Dev. = Development PE = Precipitation Enhancement !
Ext. =  Extend wet period (E) = Emergency %
Fog = Fog dissipation (R) = Routine.
Hail = Hail suppression PR = Precipitation Redistribution
Inc. = Increase during Res. = Research
wet period
Op. = Operational
Column 3: Approximate size of project area (3)
Given in square kilometers for target and control (if any) areas.
Column 4: Name of project (4)
Reference numbers are also quoted when supplied.
Column 5; Location of project area (5)
In some cases where co-ordinates of several points delineating the
area were given, these have been replaced by a single point at
approximately the centre of the area. Towns and islands may be
denoted by name; A/P = Airport.
Column 6: Year project commenced and continuity (6)

Date —— year project started

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

Yes ~— 1indicates project will be continued

(?) —— indicates project status is unknown.



Column 7: Nature of organization spohsoring project (7)
Indicated by abbreviations as follows:
Agr. = Agricultural Muni. = Municipal
Def. = Defense (P) = Private
Enr. = Energy Rec. = Recreation
For. = Forestry . Res. = Research
(G) = Government Trans. = Transportation
Hyd. = Hydrological Wea. Ser. =  Meteorological
Column 8: Apparatus, seeding location (8)
Abbreviations are as follows:
Air = Airborne G/B = Ground-Based
A/C = Aircraft Temp. = Temperature
Column 9: Agents, dispersal rates (8)
Self-explanatory.
Column 10: Characteristics of clouds treated, seeding criteria (9)
LWC = Liquid water content Temp. = Temperature
Obs. = Observations
Column 11: Active period during reporting year (10)
Months of activity are inclusive.
Jan = January July = July
Feb = February Aug = August
Mar = March Sept =  September
Apr = April Oct =  October
May = May Nov =  November
June = June Dec =  December
Column 12: Documentation (12) and (13)

"EIS" indicates that an environmental impact study has been made;
"C/B" indicates that a costs and benefits analysis has been made.
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1987

(n (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
AUSTRALIA
AUS-1| Prec. | 487 km |East of 37°43'S lat. 1987 | Water | Air, acetone burner 244 g/hour Cumulus + orographic 16 Days
(R) Target |Melbourne 146°15'E Tong June supply| in-cloud near -6° 3,66 kg clouds
7100km Oct. autho-
Control Yes rity
AUSTRIA
AU-1 §Op. 500 HTP-Lower 48°15'-48°30'N | 1981 Agr. Air: 2 A/C seeding 568 1 acetone Convective clouds. 18 Days: Historic
Target [Austria (Hail 15°20'-15°50'E | Every| (P) at cloud base with solution (8%) Generally bases May records,
Test Project) year acetone burners 10 1/hour/ warmer than +10°C, through Crop
Yes’ ‘ generator summit temperature August damage,
. between 0 and -20°C 1887 Hail
not accurately known). pads.
EIS
AU-2 | Op. 1700 HTP-Styria 46 30°-47 15°N | 1982 Agr. Air: 4 A/C seeding 4000 1 acetone Convective clouds. 41 Days: Historic
Hai Target [(Hail Test 15 30°-16 00°E |Every| (P) at cloud base with solution Generally bases warmer [May. records,
Project) Styria, year acetone burners. 14 1/hour/ than +10°C, through Crop
districts of Yes . generator Summit temperatures Sept. damage,
Weiz, Gleisdorf . between 0 and Hail
and Radkersburg : -20°C. Subjective pads.
decisions regarding
seeding. Project duration
until 1992.
BULGARIA
BG~1 § R 14000km| BG~1 42°N-24°F 1969 A Pyrotechnic Flare PbI, In cloud seeding 26 Days None
0] 43°30'N-23°30'E|Yes Wea rockets 4310 kg -5°C - -10°C May-Aug
Hail Serv 1987
Ins
Inst
HIL
CH-1§ PE 2000 Precipitation | Copiapo-Ovalle [1979 | Agr. G/B Ag I Convective clouds + July-Aug
E km? Enhancement Yes , orographic clouds. 1987
PR Cloud base + 10°C
INC Cloud tops -20°C
R
CHINA .
-1 R 4000 Hail North Xinjiang :|1978 | Agr. | Artillery shells 30 kg AgI Convective cumulus May - Aug| Cost/
0 Target jSuppression .~ {Yes:: in cloud seeding 40 DBZ radar echo | cloud base#10°C 100 days | benefit
seeding criteria cloud tops colder -20°C study
made




(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
CHINA| (continued)
EN-2 | Emer- -— Precipitation [Middle-East 1985 | Fores-|Aircraft + artillery 100 kg Agl Convective cumulus + 120 Days: | Crop
gency Enhancement Helongitang Yes try shells. In-cloud 500gr-1kg/km stratiform May-Sept damage
0 To fight forest|Province and Wea seeding AC 0°C -~ -10°C | PbI using 1-2T Cloud top temp. colder Evalua-
PE fire + hail Xingan Mtn Serv |shells - 4°C than -20°C tion
suppression area Criteria
CN-3 |0 15000 | Precipitation |North Slope 1978 | Ag Aircraft acetone Seeding rate Stratiform clouds 70 Days: | Cost/
R km? Enhancement Tianshan Mtn Yes burner. In-cloud 2,6 gr/min Cloud base +10°C Dec 1986 | benefit
Water supply Xinjiang seeding 10 kg/year Cloud tops warmer than | Jan+ Nov-| studies
Seeding criteria -20°C Dec. made
-10°C - -16°C clouds Radar
containing supercooled echo
water seeding
criteria
CN-4 | R 4600 Hail Zhuolo county | 1985 | Ag Explosive artillery 14 kg/year Convective cumulus May - Oct| Crop
km? Suppression Hebei Yes Wea shells in cloud Radar reflectivity damage
Province Serv seeding seeding criteria Eval.
criteria
CN-51R 9300km | Precipitation | Linyang County| 1983 | Ag Explosive in cloud 50-150 gr/cloud Convective cumulus. July - Rando-
0] Target | Enhancement Human Province| Yes seeding Total 8.6 kg/year] Cloud base +10°C August mized
3000km | Water supply criteria for seeding Experi-
Control 30 dbZ2 at 6 Km ment
Crop
damage
Histo~
rical
records
evalua-
tion
planned
CN-6{ 0 1400 Hail North Tianjin 1984 | Ag Explosive in cloud 19 kg Agl Convective cumulus 40 Days: Compari-
Suppression Yes seeding { 0°C Cloud base +10°C April - son with
criteria - radar echo Oct. h1st$—
30 dbZ, top), 8 Km rica
%4 >/ records
& crop
damage.
No eval-
uation
planned
CN-7| PE 7500 Precipitation | South 1980 | Ag Artillery shells 19 Kg Agl/year Cumulus seeding with March - Crop
Hail Enhancement Guizhou Yes Rockets bases +10°C or colder August dqmage@
Op Hail Cloud tops 0°C - -20°C 1987 Historic
Suppression Use radar echos as records
seeding criteria as eval-
uation
criteria




n (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

CHINA| (continued)

CN-8 | PE - Middle East 1967 | Ag Artillery shells 25 kg/year Cumulus seeding using May - Aug |Crop
Water Helongfiang Yes Fores-|In-cloud seeding 1 kg/km dry ice radar echo and top 1987 damage &
Supply Province & try explosive shells -5°C heights as seeding Historic
Hail greater Kingan seeding criteria criteria records
Op Mtns area as eval-

uation
criteria

CN-9 {Op. 2280 Precipitation | West of Hubei | 1974 |Ag Explosive artillery 150 g AgI/cloud Convective clouds May - Aug |Crop

Enhancement Praovince Yes shells in cloud 1.6 Kg/year and orographic 1987 damage

Hail . seeding. compari-

Suppression son with
historic
records

CN-10|PE 5000 Precipitation | East Qinghai 1973 | Ag Explosive artillery 50 kg Agl/year CumuTus seeding with May - Oct {Crop
Hail Enhancement : Yes shells in cloud bases colder than 1987 damage

and Hail seeding +10°C and tops colder compari-

Suppression than - 20°C and using son with
radar echoes as historic
seeding criteria records

CN-11|PE 1050 Precipitation Inner Mongolia | 1959 |Agr. Explosive artillery 60kg AgI/year Cumulus + layer clouds 120 days
Hail km? Enhancement Yes Res. shells + solid IS-5 (AgI+Dry Ice)| Base temp +10°C or
Forest] and Hail Foundajdispersal from aircraft)about 200gr/km colder seeding criteria
fire Suppression tion |In cloud + cloud top cloud depth + top
supp seeding temp.

0

CN-12|PE. 1500 PE Converge area | 1975 |{Hyd. Explosive artillery 5 kg Agl/year Cumulus + layer clouds | Apr-June | Randomi-
R km? of Gutian Yes shells. In cloud bases colder than +10°C| 1986 zed exp.
0 Target Reservoir seeding and cloud tops 0°C - Sept-Oct | evalua-

1500 Gutian County -20°C. Seeding criteria| 1987 tion is

km? Fujian Forecast radar echo + with

control radiosonde data Hist.
records&
availabl
to WMO
Cost/
Benefit
study.

CN-13|PE 33000 Precipitation | Central 1959 | Agr. Explosive artillery 100 kg Agl/year Cumulus + layer clouds Apr - Aug | Compa-
Water |km? Enhancement Sichuan Yes shells and rockets with bases warmer than | 1987 rison
supply + Hail Province In ¢loud seeding +10°C and cloud tops Historic
Augmen Suppression colder than 0°C but records
tation warmer than -20°C. + target
Hail Cloud depth must be control
Supp 9 1500m for rain making compa-

0 risons




(n (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
CHINA[ (continued)
CN-14}Hail Target [Hail Min county 1986 | Agr. Explosive artillery 10 kg Agl/year Convective clouds June-Aug |Compari-

Supp (400 Suppression Ganshu Yes Wea. shells for in cloud treated with base temp 1987 son with

R km? Province Serv. |seeding at temp. colder than +10°C and Histo-

0 Control ¢ -5°C tops colder than -20°C rical
600 records
km? & crop

damage.
Doc.
avai-
Table.
CN-15]|PE 50000 PE Middie West 1958 Agr. Explosive artillery 20 kg Agl/year Convective clouds and- Apr-Sept. |Compari-
water [km? Hail Jilin Yes Energy| shells and aircraft(3)| + 100 gr dry ice layer clouds seeded. 1987 son with
supply Suppression Province solid dispersal and used at Tkg/km Thickness » 1.6km; 100 days histo-

Hail acetone burners for Total 3tons/year cloud top temp. rical

Forest in-cloud seeding at -5 to -20°C records

Fire temp ¢ -5°C aircraft

reduc. obser-

R vations.

0 Doc.

planned.
CN-16) PE 1800 PE Hunan Province | 1979 Res. 2 to 3 guns, 37mm 40-200gr. AgI per | Convective clouds July-Sept.| Clouds
R 3300 I area 111°25' | Yes Foun- |anti-aircraft, Agl cloud. treated with cloud base] 60 days randomly
km? 28°08' dation| shells seeding single | 2 kg Agl/year temp. warmer than +10°C selected
II area 113°35' local | cumulus clouds at and cloud tops colder evalua-
28°12° govern|about 3-4 km from than -20°C. +30dbz tion.Rep
boundary of ment |earth's surface reflective factor planned
Linyang and E/S &
Changsha cost/
benefit
study
made
TE D'IVOIRE
CI-1{PE 10000 Inc South Coast 1987 | Univ. 1 liter/hour Convective clouds with [ Jan, Feb | EIS

INC km? Yes 100 kg of Ag I per| cloud tops colder than | March, avai-

R 3x3000 season. Every day 0°C but warmer than Apr, Dec.[ lable
target seeding with Agl -20°C Comp-
area from 10AM to 2PM arison
36000 with a solution of stat
km? 8 gr/liter of Ag I ;sgords
;222r01 evalua-

tion 1st
year

availa-
ble WMO




(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

M (2) (3) (4)
ERANCE
FR-1 | Res. | 470000 | Hail Prevention
Ops. Target | National
Hail Association for
the study and
fight against
Atmospheric
Disturbances.
FR-2 | Op. 0.6 Turboclair for
Fog Target | dissipation
0.6
Control
GERMANY, FEDERAL REPUBLIC QF
GE-1 | Ops. 200 Hail
Hail.|] Target { Suppression
400 Miihldorf/
Control| A1tétting
GE-2 | Ops. 2400 Weather
Hail Target [Modification
2800 Project South
Controlj Bavaria,
Rosenheim-
Miesbach
HUNGARY
HU-1{ Ops. 1200 Hail
Hail | Target |Suppression
Project of
Baranya County

SW France,

Departments 09,
11,16,17,31,33
40,64,65,66,81

Charles de
Gaulle Airport
runway 09/27 -
OFU 09

Bavaria
Mihldorf
A1t6tting

Country
District
Rosenheim-~
Miesbach FRG

Southern
Hungary 45°48'
46°03'N;
17°541-18°37'E

1952
Every
year
Yes

1974
Every
year
Yes

1983

‘|Every

year
Yes

1975
(air
Yes

1976
|Every
lyear
Yes

Agr.
(P)
type
1901
inter-
depart
mental
asso-
ciation

Trans.
(G)

Agr.
(local
G.)

Agr.
&)

Ins.
Co (G)

Ground: 462 acetone
burning generators

Ground: 13 aircraft
engines type ATAR 103
placed in housings
along the border of
the runway.

Air: 1A/C seeding at
cloud base with Agl
and using pyrotechnic
flares

Ground and Air. Six
ground based acetone
burning generators and
2A/C seeding at cloud
base and in-cloud

(+8 to +3°C) using
acetone burners

4.

Air: in cloud seeding
at -3°C to -9°C using
rockets

8 g/hr/generator;
397 kg AgI total

4 liters/hour
124 1iters/year

56kg Agl
solution total
burning at

10 1/hour or
8 kg/hour

60-100 g/km?
1009.4 kg total
PbI; - seeding
agent

Orographic clouds.
Generally bases warmer
than +10°C tops colder
than -20°C. Criterian
for operations:
prediction of hail
Targer than 15 mm
diameter.

Convectives clouds.
Generally bases warmer

than +10°C Op. decisions

make use of information

from Munich met. office-

Cumulus and orographic
clouds.
warmer than +10°C and
and tops colder than
-20°C. Temp advection
vertical windspeed,
humidity, fronts
attitude of troposphere
radar echoes from
weather radars are
seeding criteria

Convective clouds.

Generally bases warmer

than + 10°C and tops
colder than -20°C.
Seeding criteria based
on ht of 40 dbz 5 band
radar reflectivity and
tendency parameter of
cell development

Generally bases

4 to 22
Rays
depending
in Dept:
Apr - Oct

13 days
May-Sept
1987

1 May to
30 Sept.
22 Days

26 Days
Apr-Oct

Historic
records
Lrop
damage
EIS C/8B

No :
evalua-
tion

Historic
records
Crop
damage
c/B

Historic
records
Crop
damage
Hai1l
pads C/B

-0 -



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
HUNGARY (continued)
HU-2 | Ops. 1600 Hail Southern 1985 Ins. Air: in cloud seeding| 0.5 kg/rocket: Convective clouds. 21 Days Historic
Hail Target }Suppression Hungary 46°00'- Every ]Co.(G) at -6 to -12°C using 880 kg AgI total Generally bases warmer Apr-Sept records
project of 46°27'N; year rockets 723 kg - Pbl,- than +10°C and tops Crop
Bacs-Kiskum 18°50'-19°25'E | Yes used, seeding colder than -20°C. damage
county agent Seeding criteria based Hail
on ht of 40 dbz 5 band pads C/B
radar reflectivity and
tendency parameter of
cell development
INDIA
IN-1 | PE 2000 Gujarat State 1987 |A. Aircraft. 100m-200m 30000 kg Convective clouds 38 Days: None
Inc km? 21°-24°N above cloud base NaC1l + layer clouds criteria |July-Aug
70°E-74°E 10 kg/day seeding liquid water
content greater than
5 g/m?® ¢loud depth
¥ 2 km
INDONESTIA
ID-1 |Res. 400 Rain making West Java 1985 [Agr. |Air and Gnd: 6 ground | 3000 kg/day NaCl Convective clouds 30 Days: Rando
PE(E) | Target |[(rain Every }(G), based 1iquid spray 60 tons for 21 days) Generally based warmer | June-July | mized
Ext. 460 enhancement) year Enr. generators, 5 A/C (by aircraft). than +10°C. Tops warmer | 15 Days: also
Inc Control Yes (G), with spray generators. | 300 Kg/day urea than 0°C. Seeding Oct. historic
For. Seeding at ground, solution (1 part criteria: (a) surface records
(G), cloud base and urea, 3 parts tel. hum. greater than EIS
Hyd. in-cloud water); 1000 kg 65%, (b) average tel.
(G). for 30 days by hum. from surface
ground generator. (830 to 700 mb is equal
Positive results or greater than 50%,
(¢) wind speed at 700 mb
8-12 knots
ISRAEL
IS-1 | PE 2740 Lake Tiberias 1952 |G 3 aircraft 600 gr/hour Cloud base + 10°C Nov 85- Rando-
(R) km? Catchment basis|Yes A 64 ground gen 300 kg Convective clouds May 86 mized
Inc. | Control cloud base seeding Cloud top -20°C or Nov. 86- | Experi-
0 1500 aircraft colder. Dec. 86 ment
km? 60 days analysis
available

Ll



(m

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(n

(12)

MALAYSIA

MY-1

ME-1

ME-2

ME-3

MOROCCO

MA-1

NO-1

Ops.
Dev.
PE
(E)
(R

PE
Inc
PR

PE
Inc
PR

PE

Res
Ops.
PE
(E)
(R}
augm
ent
snow

Ops.
Fog

pack.

139
Target

10000
km?

10000
km?

50000
km?

15000
Target

5-10
Target

MADA Cloud
Seeding

of precipi-
tation

Al-Ghait

Intensification|

(6°N, 101°E)

Estado De
Michoacan
(Morelia)

Ensenada
Baja

valle De
Toluca

High and
Central Atlas
Mountains

Osloc Airport,
Fornebu and
0slo Airport
Gardermoen

Kedah, Malaysia

1977
Every
year
Yes

1987

1982
Yes

1984
Every
year
yes

1964
Every
year
Yes

Agr.

& Wea
Ser.
(G)

_Enr

Wea.
Ser.
(G)

Trans
(G)

Air: 2A/C using 1iquid
spray and solid
dispersing units.
In-cloud seeding at

11 to 15°C (6000 -
8000 ft).

Aircraft seeding

Atrcraft seeding

Aircraft seeding

Air and ground using
acetone burners. In-
c¢loud seeding between
-5°C and 18°C using

3 A/C and 7 ground-
based generators.

Air: 1 A/C seeding

at cloud top and in-
cloud (-1°C) using
solid dispensing units

50-100 kg/min
(soiid); 40-80
1/min (1iquid)

50-100 kg/min NaCl
in 40-80 lit/min

1iquid

134,500 kg/year
§0-100 kg/min solid
urea, 40-80 lit/min
liquid=76,530 kg/ye

1775 liters Ag I

750 Jiters Ag I

1347 liters

20 g/hr Agl

53 kg AgI,

40 hours/year
2% Agl acetone
solution

15 kg NA I

100 to 150 kg
solid COz per
seeding CO2

Convective clouds.
Generally base warmer
than + 10°C, tops
variable from 0°C to
-20°C

ar

In cloud seeding with
cldud base- temp +10°C
or colder

Cumulus and layer
clouds

Cumulus, orographic
and layer clouds

Convective and
crographic clouds.
Generally bases colder
than + 10°C and tops
between 0 and -20°C.

Layer c¢clouds.

Generally cloud bases
between -3°C and -10°C
with tops between 0°C
and -20°C. Qperations
depend mainly on temp.

155 Days.
May-June
Oct-Dec

Sept.
14 days

March
12 days

June-0Oct
21 days

Nov. 86 -
30 Ap. 88

Jan-Mar
Nov-Dec

Historic
records

Historic
records
analy-
ses avai
lable.
Note
dates.

c/B

- 21 -



(1) (2) (3) (4) (5) (6) (7) (8) (9 (10) (1) (12)
BERU
PE-1 | Fog 28000 Fog 18°12'S 1982 | Met. Special collector 7 months
Disp- |hect. Modification 76°75'W Yes Ser.
ersion Hyd.
Res. Ener.
IRAT
UAE-1| PE 200 UAE 24°26'N Jan GHQ Aircraft (1) 31,5 kg Ag I used In cloud -10°C in Jan-Feb
PR km? GHQ Rain 54°27'E 1987 | Armed [Pyrotechnic flaves at variable rate up-drafts . March-Apr
Inc Enhancement Yes Forces 1 gm/m3 Warm cloud seeding in June-July
Project supercooled water | future plans with area |Aug-Nov
300 ft/min ammonium nitrate + Dec
updrafts water 29 days
NION QF SQVIET A R
Su-1 | 0p. 8600 Hail Uzbek SSR 1967 Agr. Air: in cloud seeding Agl Convective clouds, 63 Days: Historic
Hai Target | Suppression Every| (G), between -6 and ~8°C predominant cloud base [Apr-Sept |records
year Wea~ using rockets and temp. generally warmer Crop
Yes Serv. lartillery shells than +10°C. Tops damage.
(G). carrying explosive generally colder than EIS C/B
and/or pyrotechnic -20°C. QOperational alert
flare generators. based on probability of
hail 0.4; seeding
criteria based on radar
reflectivity at 3.2 cm
being 1ess than that at
10 cm wave length.
sSu-2 1 0p. 7000 Hail Tajik SSR 1964 | Agr. Air: in-cloud seeding Agl Convective clouds, 48 Days: Historic
Hail Target | Suppression Every] (G), between -6 and -10°C predominant cloud base |Apr-Aug records,
year | Wea- |using rockets and temp. generally warmer Crop
Yes Serv. Jartillery shells than +10°C. Tops damage,
(G). carrying explosive generally colder than £IS, C/B
and/or pyrotechnic -20°C. Operations alert
flare generators. based on forecast hail
probability 0.4;
seeding criteria based
on radar reflectivity
at 3.2 cm being less
than that at 10 cm
wave length.

gl




(1

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(m

(12)

NION
Su-3

SU-4

SU-5

SU-6

F

Res.
and
Op.
Fog

Op.
PE(R)

Res.
Op.
PE(R)

Res.
Op.
PE(R)

VIET

3500
500
100 m
Target
volume

5000
Target
10000
Contro

1000
Target
1000
Contro

3800
Target

IALIST REPUBLI

Artificial
Dissipation of
Supercooled
fog

Seeding of
Clouds to
Enhance Winter
1| Precipitation

Seeding of
Clouds to
Enhance

1{ Precipitation

Precipitation
Enhancement

Contd.)

Airport at
Kishinev,
Moldavia.

Dnepropetrovsky
Region
Ukranian SSR

Uzbek SSR,
Kashkadarins-
kaya Region

Georgian SSR

1985
Every
year
Yes

1985
Every
year
Yes

1985
Every
year
Yes

1985
Every
year
Yes

Res.
(G).
Wea.

Serv.

(G)

Agr.
(G).
Wea.

Serv.

(G):

Agr.
(G).
Wea.

Serv.

(G).

Agr.
(G).

Wea.
Serv.

(G).

G/B: 1iquid propane
spray

Air: seeding in-cloud
at temperatures less

than -4°C in presence
of liquid water

using 4 A/C

and solid dispensing

units.

Air: seeding in-cloud
between -4 and -18°C
using rockets and

1 A/C carrying pyro-
technic flare
generators and solid
dispensing units.

Air: pyrotechnic
flares carried by
rockets seeding
in-cloud at temp.
between -4 and -18°C.

Propane

Dry ice (solid
C0z2)

AgI and Dry ice
(solid €O02)

Agl

Seeding criteria based
on temp. conditions,
wind speed & presence
of supercooled liquid
water.

Frontal, layer clouds
with cloud base temp.
generally colder than
+10°C. Tops generally
warmer than -20°C.
Criteria for seeding
includes cloud thickness
greater than 500 m.

Layer and orographic
clouds, cloud base temp
generally colder than
+10°C. Tops warmer than
-20°C. Seeding criteria
cloud base temp. -4 to
-20°C, cloud thickness

300 m, base 1000 m,
changes in absolute
moisture saturation,
speed of cloud
glaciation.

Convective clouds,
cloud base temp.
generally colder than
+10°C. Tops warmer than
-20°C. Seeding criteria
requires clouds thicker
than 2 km.

23 Days:
Jan-March

30 Days:
Jan-March
Nov-Bec

16 Days:
Nov-Dec 86
Jan-Apr 87

30 Days:
May-Sept

Yes/
Physical
evalua-
tion
based on
observa-
tions of
visibi-
Tity in
the
target &
surround-
ing area
EIS, C/B

Compar-
ison of
precipi-
tation .
in
target &
control
for
12-hr
periods
EIS, C/B

Instru-
mental
evalua-
tion
EIS, C/B

Yes

Yes (H)
Hydro-
Togical
evalua-~
tion
EIS, C/B

T Yl




1 (2) (3) (4) (5) (6) (7) (8) (9) (1o0) (11) (12)
N IET A S (Contd.)
SU-7 | Op. 12350 | Hail Georgian SSR 1964 |Agr. Air: explosive and Agl Convective ctlouds, 69 Days: Historic
Hai Target| Suppression Every J(G). pyrotechnic flare cloud base temp. Apr-Oct records,
year |Wea. generators carried by generally warmer than Crop
Yes |[Serv. | rockets & artiliery +10°C. Tops calder than damage,
(G) shells. Seeding -20°C. Seeding criteria EIS, C/8B
at cloud base and in- based on forecast
cloud at temp. probability of hail
between -3 and -9°C greater than 0.4 &
ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
length being <1.
Su-8 [Op. 23200 |} Hail Moldavian SSR 1964 |Agr. Air: seeding in-cloud | Agl Convective clouds, 46 Days: Historic
Hail [Target | Suppression Every | (G), between -6 and -15°C predominant cloud base |May-Sept | records,
year |Wea. and at cloud base temp. generally colder Crop
Yes Serv. | using rockets carry- than +10°C. Tops colder damage,
(G) ing pyretechnic flare than - 20°C. EIS, C/B
and explosive Operations alert based
generators on forecast of 0.4 or
greater probability of
hail; seeding criteria
based on ratio of
radar reflectivity at
3.2 cm to that at 10 cm
wave length being <I1.
Su-9 |0p. 3050 Hail Ukranian SSR 1980 | Agr. Air: seeding in-cloud | Agl Convective clouds, 14 Days: Historic
Hail Target | Suppression Odessa Region | Every | (G), between -6 and -10°C cloud base temp. May-Sept | records,
year |Wea. and at cloud base generally warmer than Crop
Yes Serv. | using rockets +10°C. Tops colder than damage,
(G) carrying pyrotechnic -20°C. Operations alert EIS, C/B
flare generators based on forecast of 0.4
or greater probability
of hail; seeding cri-
teria based on ratio of
radar reflectivity at
3.3 cm to that at
10 cm wave length
being «<1.
SU-10{0p. 11300 Hail Armenian SSR 1964 Agr. Air: seeding in-cloud Agl Convective cliouds, 59 Days: Historic
Hail Target | Suppression Every | (G), between -6 and -8°C c¢loud base temp gener- | Apr-Oct records,
year | Wea. and at cloud base ally colder than +10°C. Crop
Yes Serv. | using rockets and Tops colder than -20°C. damage,
(G) artillery shells Operations alert based EIS, C/B
carrying pyrotechnic on forecast of 0.4 or
flare and explosive greater probability of
generators hail; seeding criteria
based on ratio of
radar reflectivity at
3.2 cm to that at
10 cm wave length
being <1.

“Gl



(N (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
NION VIET TALIST REPUBLT (Contd.)
Su-11| Op. 4950 Hail Ukranian SSR; 1968 Agr. Air: seeding in-cloud Agl Convective clouds, 23 Days: Historic
Hail Target] Suppression Crimea Region Every | (G), at -6 and at cloud cloud base temp May-Sept records,
Year |Wea. base using rockets generally warmer than Crop
Yes Serv. | carrying pyrotechnic +10°C. Tops colder damage,
(G) flare generators than -20°C. Opera- EIS, C/B
tions alert based on
forecast of 0.4 or
greater probability
of hail; seeding cri-
teria based on ratio of
radar reflectivity at
3.2 cm to that at 10 cm
wave Tength being <1.
sU-12{0p. 7700 ~Hail Krasnodar 1967 Agr. Air: seeding in-cloud Agl Convective clouds, 41 Days: Historic
Hail Target| Suppression Region Every |(G), at -6 and at cloud cloud base temp. May-Oct. records,
year [Wea. base using rockets generally warmer than Crop
Yes |Serv.| and artillery shells +10°C. Tops colder than damage,
(G) carrying pyrotechnic -20°C. Operations alert EIS, C/B
flare and explosive based on forecast
generators of 0.4 or greater
probability of hail;
seeding criteria based
on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.
SU-13|0p. 13300 | Hail Azerbaijan SSR | 1967 |Agr. Air: seeding in-cloud | AgI Convective clouds, 45 Days: Historic
Hail Target | Suppreéssion Every |(G), between -3 and -12°C cloud base temp.gener- | Apr-Oct records,
Year |Wea. and at cloud base ally colder than +10°C. Crop
Yes Serv.| using rockets and Tops colder than -20°C. damage,
(G) artillery shells Operations alert based EIS, C/B
carrying pyrotechnic on forecast of 0.4 or
flare and expiosive greater probability of
generators hail; seeding criteria
based on ratio of radar
reflectivity at 3.2 cm
to that at 10 cm wave
Tength being <1.
SU-14 [Op. 107100 | Hail Northern 1967 |Agr. Air: seeding in-cloud | Agl Convective clouds, 49 Days: Historic
Hail Target | Suppression Caucasus Yes |[(G), between -3 and -15°C cloud base temp. gener- | May-Oct. records,
Wea. and at cloud base ally warmer than +10°C. Crop
Serv. | using rockets and Tops colder than -20°C. damage,
(G) artillery shells Operations alert based EIS, C/B
carrying pyrotechnic on forecast of 0.4 or
! : flare explosive greater probability of
generators hail & seeding cri-
teria based on ratio
of radar reflectivity
at 3.2 em to that at
18 cm wave leng:ch
being <1.

-9 =



(4)

(5)

(6)

(7)

(8)

(9)

(10)

(-

(12)

(1) (2) (3)
VIET
su—ld Res. 3000
Op. Target
PE
NITE ATES QF AMER
us-1| PE 4160
0p Target
7800
Control
Us-2 | PE 1350
R Target
0 988
Control
us-3{ Op. -
PE
US-4 | Ops. 13000
PE(R){ Target
Us-51{ Op. 614
PE Target
2600
Control
us-6 | Op. 1196
PE(R)] Target

Precipitation
Enhancement

Kings River
Project

KDWDC

Tahoe-Truckee
Project

Walker River
Project

Upper
American
River
Project

Ruby Mountains
Project

Contd.)

Mbdavian
SSR

Sierra Mtns
Central Cal

Kaweah River
KDWDC
California

Lake Tahoe -
Truckee River
Watershed,
Nevada and
California

Walker River
Watershed,
California and
Nevada

Sacramento,
California

Nevada

1985
Every
year
Yes

1973
Yes

1976
Yes

1977
Yes

1977
Yes

1979
NR
Yes

1981
NR
Yes

Agr.
(G),
Wea.
Serv.
(G)

Hyd.

Hyd.,
(P)

Hyd.
(G-
State%

Hyd.
(G-
State)

Hyd.,
Energ
(G-

Muni .

Res.
(G-
State)

Air: 1 airplane plus
rockets carrying
pyrotechnic

flare generators.
In-cloud seeding

-4 to -18°C

GB + air 15 GB 1 A/C
Cloud tope seeding
1 A/C

G/B and Air:

5 G/B generators,
cloud top seeding by
1 A/C, acetone
burning generators
and pyrotechnic
flares

G/B: 6 acetone,
isopropylamine and
kerosene burning
generators

2 A/C seeding

at cloud top using
acetone burning and
pyrotechnic flare

G/B: 8 acetone burn-
ing generators

G/B: 6 G/B aerosol
generators

Agl

8.7 kg/Ag I

2-20 g/min/pyro-
technic generator
10-20 g/hr/acetone
units, 8.6 kg Ag I
Total per season

42 g/hr/generator
(isopropylamine),
22 g/hr/generator
(acetone), 23.2 kg
AgI/season, 350
1bs dry ice

2 g/min/pyrotech-

nic flare, 0.5 to

3.0 gal/hr

(27 Agl/acetone),

10.1 kg AgI/season

20 g/hr/generator,

18.4 kg AgI total

50 g/hr, 5.0 kg
Agl total

Convective and layer
clouds, cloud base
temp. generally
colder than -10°C.
Tops generally between
0 and -20°C. Seeding
criteria cloud
thickness and water
content.

Orographic clouds

Orographic clouds

Orographic c¢clouds

Orographic clouds

Orographic clouds

Orographic clouds

60 Days
Nov-Dec 86
Jan-March
1987
May-Sept.
1987

8 Days
Dec.

37 Days:
Jan-Apr
Oct-Dec

38 Days:
Jan, Feb,
Nov, Dec

56 Days:
Jan, Apr,
Nov-Dec

28 Days:
Jan, Feb,
March,Nov
Dec

43 Days:
Jan, Feb,
March, No
Dec.

Random-
ized
Experi-
ment
Instru-
ment and
hydro-
Togical
evalua~
tion
Eval.
EIS, C/B

- -



(M (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
NITED STATES OF AMERICA
us-7 | 0p. 3120 87-608 Kern River 1982 | Hyd. Air: 1 A/C using 60 to 30,000 g/hr, Prographic clouds 35 Days:
PE(R) | Target {Kern River Watershed, NR (P) pyrotechnic flares 14 kg AgI total Jan-May
15600 | Project California Yes seeding Agl at Nov, Dec
Control Southern High cloud top and
Sierras - in-¢loud
UsS-8 (0p. 2600 86-507 T-18 Texas portion 1983 Energy| G/B: 13 arc-type Agl 0.5 to 2.0 g Agl/ Convective clouds & 145 Days:
PE(R) } Target of the water- | NR and generators hr/generator, synoptic scale
shed of the Yes Hyd. 4.6 kg/year disturbances.
Red Bluff Lake
Us-9 {0p. 9100 Santa Barbara [ Santa Barbara { 1982 | PE 10 G/B. 1 A/C seeding | 5 g/min, 2.8 kg Bands organized on 7 Days:
PE Target | County County, Yes Hyd in-cloud AgI total mesoscale. Nov-Dec
California California
US-10] Res 3484 Stark County Stark County - Res. 1 aircraft 4 kg total Convective clouds. 7 Days
Target | North Dakota 1 Yes Technology develop June-July
' exploratory field
testing
US-11|0ps. 9100 Colorado Big Springs 1975 | Muni 1 Aircraft. 2.1-7.1 g/min Convective and Tlayer 15 Days
PE(R) { km? River Muni Texas Yes Pyrotechnic flares. 2,3 kg cons/year clouds seeded Operational
Water Dist Cloud bases seeding Apr-July
US-12)0p. 218 Hitch Ranch Hitch Ranch 1977 | Ag. 10 GB generators 5 to 2 gr/hour Convective and Tlayer 101 Days:
PE km?2 Texas County Texas County Yes arctype 2.9 kg total clouds Apr-Sept
Ok1ahoma Oklahoma
US-13{PE 31200 }Western West Central 1975 | Hyd. 4 aircraft acetone Ag I generators Convective clouds 62 Days:
oP km? Kansas South West Yes burners and dry ice 126 1/min March-
Weather Mod. Kansas dispenser 68.1 kg/season Sept.
us-14|0 26km> | 85-545 Medford, 1972 | Trans |1 aircraft cloud top 1425 1bs Supercooled Tayer 4 times No
Oregon Yes Fog seeding. Dry ice clouds Nov-Dec docs
US-15 {PE 11700 |City of San Angelo, 1985 | Hyd. 1 aircraft. Acetone 150-~-225 g/hr/ Convective clouds 51 Days:
Target | San Angelo Texas Yes burners + pyrotechnic | generator (acetone) Apr-Sept
2 g/s/generator
(pyrotechnic),
19.7 kg used

- g -



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 1) (12)
F A (Continued){,
US-16| PE 9178 87-602 West Central 1977 Ag. Aircraft cloud base 25.3 kg Agl and Cumulus clouds. Cloud 23 Days:
Hail km? North Dakota North Dakota Yes seeding and in cloud 596 1bs of dry ice| base height, cloud June-Aug
Weather pyrotechnic flare used base diam. temp. &
Modification potential and dry ice liquid water content
Project seeding capacity. In determine seeding
District I cloud seeding carried criteria
out at -2°C to -12.5¢°C|
us-17]|0p. 17711 87-603 Northwestern 1977 Agr. Aircraft with acetone 49.4 kg Agl Convective clouds are 29 Days:
Hail Kkm? North Dakota North Dakota Yes burner, pyrotechnic used; the targets. Consumption]June-Aug
and Weather + solid dispersal 640 1b dry ice rate is variable
PE Modification capability. In-cloud depending on cloud base
Project seeding criteria are height. Cloud base diam.
District II -2°C to -12:.5°C. temp. liquid water
content
us 18|0p. 3120 Big Greek Upper San 1972 Hyd. Aircraft and ground 25.4 kg Ag I Winter storm clouds Jan-Dec No
PE Target | Proj Joaquim river | Yes Ener |AgI burners, Pyro- consumed 100 days {Analysis
835 86-589 Southern High technic flares on operating
control] 87-619 Sierras Cal. aircraft for in cloud
seeding
us 19{0p. 6240 Utah Snow Park | Mtn Watersheds| 1974 | Agr. 20 ground Ag. I 6 gr/hour Ag I Largely orographic 10 Days: Analysis
PE km? augmentation in Utah Yes Hydro | generators are used total consumption | clouds containing Nov-Dec availabl
Project 7.2 kg mesoscale scale rain-
(87-613) bands
Us 20{0p. 650 Moke1ume Central Sierra| 1974 Hyd. 5 ground based 25 gr/hour, Mesoscale rainbands Seeding Yes
PE km? Nevada Mtns, Yes Ag Ag I generators 27.7 kg imbedded in orographic | operation |will be
Cal. Ener Total consumption | rainbands with cloud 40 days availabl
top temp. near -10°C Jan-Feb to WMO
Nov-March
Dec-April
us 2110p. 1300 l.ake Alamor North Sierra 1972 Agr. 5 ground Ag I 25 g AgIl/hour Orographic clouds, 46 Days: R;mdom—
PE km? 87-611 Nevada Yes Hydro| generators Total consumption Jan, May, { ized
Catifornia Energy 23 kg/year Nov, Dec | Exp.
Plan-
ning doc
availabl
us 22|F0G 52 Ground based Elmendorf 1971 pefen| 24 1iquid propane Total consumption for runway clearance Months_ c/B .
km? Cold fog AFB Yes se tanks, ground 554 gallons of supercooied ground operating ana]ys1s
dissip. system| Alaska dispensing at 12 gal/hour fog Jan-Dec avaitlabl
87-598 3 days/yr

-6l -




(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

UNITED STATES OF AMERICA (Continued)

QD] €2) (3)
US 23|Fog 130
km?
US 24(0ps. 260
PE km?
Us 25|0ps. 260
PE km?
2072
Control
YUGQSLAVIA
YU-1 {Hail 11500
km?
Yu-2 {Hail 62797
km?
ZIMBABWE
ZM-1 |0 390500
PE(R) [Target
Water
Sypply

Ground-based
Cold Fog
Dispersal
System
87-599

85-566
Sun valley

87-615
Central
Colorado
Project

Hail
Suppression
activity

Hail
Suppression

National Cloud
Seeding
Operation

Fairchild AFB,
Washington

Sun Valiley,
Idaho

vail and
Beaver Creek,
Colorado

E Siovenia
N Croatia
NE part of
Bosnia, Central
Serbia

Serbia

Zimbabwe

1971
Yes

1980
Yes

1978
Yes

1967
Yes

21
years

1972
Yes

Def.

Rec.

Recr

Ag +
Wea.

Serv.

Wea.
Ser.

23 liquid propane
tanks

1 aircraft: 1-2 ground
based Ag I generators
Pyrotechnic flares

8 ground-based
Ag I generators

Rockets and
Devises

1346 rocket taunching
stations for seeding
at 4-6-km alt.

Air: 2 A/C seeding
with pyrothnic flares

10 gal/hr,
total consumption
4608 gal

Seeding rate
100~300 gr/hour
consumption
12.5 kg

Seeding rate.
5.40 g/hr,

10.7 kg/year
Total consumption

In cloud treatment
with rockets +
pyrotechnic flaves

Ag I 2-3 gr/sec
15 min seeding
period

1505 Cartridges

TB 2 consumed (Agl
(AgI)

To seed 1106
clouds

for runway clearance
of supercocled fog

Orographic clouds,
cloud base temp. <0°C.

Mesoscale rain in
orographic clouds

Seeding criteria layer
between -5°C and +5°C

Cloud top seeding.

at -10°C or colder

+ 21000 AMSL

Cloud base temp estim
20°C.

21 Days:
Jan-Feb
Nov, Dec

27 Days:
Jan-Feb
Nov-Dec

39 Days:
Jan-April
Nov-Dec

15 Apr-
15 Oct
48 days

15 Apr-
15 Oct

46 Days
Nov 86
Apr. 87

Evalua-
tion
Document
planned

Rando-
mized
exp
eval.
doc.
availble

- Q2 -
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V-ADDRESSES OF REPORTING AGENCIES

AUSTRALIA

AUSTRIA

BULGARIA

CHILE

CHINA

COTE D'IVOIRE

FRANCE

GERMANY, FEDERAL REPUBLIC OF

HUNGARY

INDIA

INDONESTA

CSIRO
Divigion of Atmospheric Research
MORDIALLOC, Victoria 3195

Zafmug

-Zentralanstalt fur Meteorologie und

Geodynamik
Hohe Warte 38
A-1190 VIENNA

Hydrometeorological Service
Weather Modification Laboratory
66 Lenin Blvd

1184 SOFIA

Servicio Agricola y Ganadero
Telecomunicaciones del agro
Avda - Bulnes 140

SANTIAGO

State Meteorological Administration
46, Baishiqiaolu

Western suburb,

BEIJING, 100081

PALMINDUSTRIE
ABIDJAN

ANELFA
52 rue Alfred Duméril
31400 TOULOUSE

Deutscher Wetterdienst - Zentralamt
Frankfurter Str. 135
6050 OFFENBACH AM MAIN

Meteorological Service of the
Hungarian People's Republic

P.O. Box 38

H-1525 BUDAPEST

Indian Institute of Tropical Meteorology

PUNE - 411005

Unit Pelaksana Teknis Hujan Buatan

Badan Pengkajian Dan Penerapan Teknologi

Jin M.H. Thamrin No. 8
JAKARTA PUSAT



ISRAEL

MALAYSIA

MEXICO

MOROCCO

NORWAY

PERU

UNITED ARAB EMIRATES

USSR

usa

YUGOSLAVIA

ZIMBABWE

- 22 -

Israel Meteorological Service
P.0. Box 25
BET DAGAN

Malaysian Meteorological Service
Jalan-Sultan 46667

Petaling Jaya

SELANGOR

Direccion General de Est-—INF

Secretariat de Agricultura y Recursos
Hidraulicos

Av. Observatorio No. 192

C.P. 11860

MEXICO D.F.

Direction de la Méteéorologie Nationale
Programme Al-Ghait
Division du Développement et
de la Recherche
B.P. 8106 CASA/OASIS
CASABLANCA 02

Norwegian Meteorological Institute
P.0. Box 43 Blindern
0313 OSLO 3

SENAMHI .
Centro de Investigacion y Desarrollo
Av. Republica de Chile 295

Oficina 206

LIMA

United Arab Emirates GHQ Armed Forces
Committee on Rain Enhancement

P.0. Box 2501

ABU DHABI

USSR State Committee for Hydrometeorology
and Control of Natural Environment

12, Pavlik Morozov Street

123376 MOSCOW

National Oceanic and Atmospheric
Administration

6010 Executive Blvd.

ROCKVILLE, MD 20852

Federal Hydrometeorological Institute
Bircaninova 6

P.0.B. 604

11000 BEOGRAD

Dept. of Meteorology Services
Box BE 150 Belvedere
HARARE
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VI — REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting NO weather modification projects in

ARGENTINA
BAHAMAS
BAHRAIN
BARBADOS
BELGIUM
BOTSWANA
BRAZIL

BRUNEI
CAMEROON
CANADA

CAPE VERDE
CHAD

COLOMBIA
CONGO

CYPRUS
CZECHOSLOVAKIA
DOMINICA
ECUADOR

FIJI

FINLAND
GERMAN DEMOCRATIC REPUBLIC
GHANA
GUINEA-BISSAU
GUYANA
HONDURAS
ICELAND

IRAN, ISLAMIC REPUBLIC OF
IRAQ

JAPAN

KUWAIT

LAO PEOPLE'S DEMOCRATIC REPUBLIC

LEBANON
LUXEMBOURG

MALAWI

MALTA

MOZAMBIQUE

NEPAL

THE NETHERLANDS
NEW ZEALAND

NEW CALEDONIA
NIGER

NIGERIA

PAKISTAN

PAPUA NEW GUINEA
POLAND

POLYNESIE FRANCAISE
PORTUGAL

STATE OF QATAR
REPUBLIC OF KOREA
RWANDA

SENEGAL
SEYCHELLES

SIERRA LEONE
SINGAPORE

SUDAN

SWITZERLAND
SYRIAN ARAB REPUBLIC
TANZANIA
TRINIDAD AND TOBAGO
UNITED KINGDOM
URUGUAY

ZAMBIA

1987
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VIT-LIST OF COUNTRIES REPORTING 1988 PROJECTS

UNION OF SOVIET SOCIALIST REPUBLICS

UNITED STATES OF AMERICA ..........
YUGOSLAVIA . vttt ervenennnananans

ZIMBABWE . ... ..ttt

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

26

26

27

27

27

28

29

29

29

30

30

31

31

32

32

32

33

38

43

43



1988

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) an (12)
ARGENTINA
AR-1 |Hail | North |Hail ProtectionjN zone: 1985 | Minis- Rockets for in cloud 18 gr/rocket Convective and Oct-Nov
Supp 4500 (Hail 33°05'5-68°25'W| Yes ter of |seeding at -6°C. total consumption orographic clouds; Dec 87
Res. km? Suppression S zone: econo- 254 kg AgI and in ¢loud seeding at Jan-March
Op. South 34°375-68°10'W mies. 270 gr IK/rocket -6°C with cloud base Oct-Nov
1800 Provincia de total consumption temp. colder than +10°C {Dec 88
km? Mendoza - Rep. 3804 kg and cloud top temp N zone
of Argentina warmer than -20°C. 50 Days
Desirable radar S zone
reflectivities should 48 Days
be between 1.107°% + |
5X107°,
AUSTRALTIA
AU-1 |Prec. | Target j Thompson lLat. 37°43'S 1987 | Water |1 Aircraft with Agl 4.58 g/hour In cloud seeding near May-0ct Rando-
Enhan] 487 Catchment Long. 146°15'E | Yes Supply|burner 6.08 kg -15°C convective and 11 Days mized
Res. km? Melbdurne Autho- orographic clouds Exp.
7100 Board rity evalu-
Control ation -
availble
AU-2 {PE 5770 HCC Op. Central 1988 | Enér. [One aircraft with 600 gr/hour Convective + stratified | July-Nov Evalua-
0 km? Cloud seeding | Plateau Yes acetone Agl burner Total consumption | clouds for in cloud 1988 tion
. Tasmania 38.76 kg Ag I seeding temp. colder 37 Days system
than -5°C and water compares
content greater than with
6.1 gr m~3 and cloud past
top temp. warmer than random-
-20°C are desirable ized exp
AUSTRIA
AUS-1}Hail 500 HTP 48°15-48°30N 1981 Agri. {2 Aircraft + . 10 1/hour Cloud base seeding May-Sept | C/D
Supp | km? Lower Austria 15°20-15°50E Yes Priv. | pyrotechnic flarées and| 44.8 kg Ag I of convective clouds 35 Days Hail
Krems Ag I acetone burners 700 1 Pads
Langenlois Hist.
records
Project
until
1990.
AUS-2{Hail 1700 Styria HTP District WEIZ | 1982 | Priv. | 4 Aircraft with AgI 14 1/hour seeding | Convective clouds May-Sept | Project
Supp.| km? 46°30°'-47°15'N | Yes Union | acétone burners and rate and total generally cloud base 38 Days Duration
0 15°30'-16°00" pyrotechnic flares consumption is seeding with temp 1995
3900 1, i.e., warmer than +10°¢ and
187 kg Ag I cloud taops colder than
: ~20°C.

- 97 -



(4)

(5)

(8)

(7)

(8)

(92)

(10)

an

(12)

) (2) (3)
BRAZIL
BR-1 |Prec. 14000
Augm. |[km?
Inten-
sifi-
cation
Red.
0.
BR-2 |Prec. |semi-
Augm. |area
NE Br.
400
target
400
control
BULGARIA
BU-1 | H 14200
R Km?
0
CHILE
CH-1 { PE 2000
Droughll km?
Redis
tribu
tion
water
supply
for
Santiago
R
0
CH-2 | PE 30000
km?

Nucleacao
Artificial
do Tempo

Madart/
Petrolina
Pernambuco
IAE

Bulgaria

Precipitation
Enhancement
Project

Precipitation
Enhancement
by Servicio
Agricola y
Ganadero

37°W-4°S
41°-3°§
40°30'W
7°30'S-38°30'W

Pernambuco

42°N 24°E
43°N 30'E
23°30'E

Region Matro-
politana
(Paralelo 335)

Minister of
Agriculture

1974
Yes

1987
Yes
2nd
year

year
prog.

1969
Yes
Yes

78/79
No

1
years
dura-
tion

of 5 -

Agr.
Hyd.

Scien-
tific
Inst.

Agr.
Wea.
Serv.

Ag.
Pollu
tion

Ag

3 Aircraft with
dispensors of salt
solution

Aircraft with dispensor
for salt (NaCl)

Raockets with pyro-
technic flares

1 Adreraft + Ag I
pyrotechnic flares and
€Oz

1 Aircraft with
dispensors for solution
of salt and urea in
water and a Ag I
dispenser

93800 kg Nacl totai
consumption

300 kg of NaCl
dissolved in 900
Titers of water

Total consumption
15600 kgr.

40 flares of Ag I
of 0.80 kg and
35 kg of Dry Ice
(CG2) per trial

Not provided

Convective cumulus
clduds with base temp
near 10°C

Seeding convective
clouds with PbIz in
cloud treatment with
temperature between
-5eC -~ -10°C and with
cloud base temp. warmer
than + 10°C and cloud
top temp. colder than
-20°C

Seeding cumulus clouds
in base and in cloud

Controlled by radar
reflectivity

Jan-May
105 Days

Nov-June

May to
Aug.
36 Days

75 Days

Tech.
pub.
availble

Evalua-
tion
based on
hist.
records
made but
not
availble
for dist
ribution
c/B

Radar
Obser-
of cloud
develop
availble

- yz -



() (2) (3) (3) (5) (6) (7) (8) (9) (10) (11) (12)
CHINA}
CN-1 }Op. 66200 Precipitation | Hubei Province |1958 | Gover-{4 atrcraft artiliery Total dispersal Cloud base £ 1 km Apr-Sept. jStudies
PE km? Office of Yes nement|shells. Ground 33 kg - Ag I Cloud depth » 5 km Hail Supp jon eva-
DR. Hubei Province generators (explasive) {20 000 kg - CO2 Radar intensity>25 DB |July-Aug |luation
Hail + solid dispersal 60 000 kg - NaCi Precip. & result
Supp Enhan. availble
CN-2 R Target | Precipitation | Helongjiang 1985 | Gover-fAircraft + artillery Dry ice (CO0z) Aircraft used between 50-138 Studies
0 150000 | Office of Province shells 500-1000 gr/km 0° - 10°C. Artiliery Days on eva-
kin? | Hélongjidng 43°20'-53°20N & 1000-2000 kgr shells above 0°C May-June |luation
Control| Province 121°30'-134°30E Total consumption Aircraft |& result
200000 of dry ice/year May-Sept |availble
km? 35 kg - Ag I Artillery
Total cons/year shells
CN-=3 } Hail {1100 Tianjin Hail 116°4'25'' to 11974 | Agr. | Rockets artillery 2 kg/Agl per Explode shells above April-Oct | Evalua-
Supp |km? Supp. Wea. 118°3'31''E Yes shells operational day 0°C level select days 41 Days ation
0 Mod. Office 38°33'57"! 8.5 kg Ag I with radar echo is a
Tianjin 4p°14'5' ‘N Total cons/year intensity 3> 30 db function
echo top height » 8km of Crop
- Damage
CN-4 | PE 1500 Seeding of Middle flat 1982 | Wea. 1 aircraft rockets 1 gr. Ag I/km Seeding criteria for 40 Days Evalua-
Hail |km? stratiform area of Shanxi |Yes Serv. | artillery shells 40 kg/year c¢loud top + in cioud Apr- May | tion
Drougthontro1 clouds + 107°25'-110°E; solid dispersal 2000-3000 gr/km seeding cold clouds Aug-Sept | reports
R 1500 Precipitation | 34°10'-35°10'N (éexplosive ground of COz and 0 - -10°C; warm clouds | Prec. Mod | availbie
0 km? enhancenient generators 2000 kagr/year 0 - 22°C. 180 Days
scheme 5000-10000 g/km LWC >-0.2/m? May-Sept
of NaCl and Cloud base £ 2500 m Hail Supp
8000 kg/year Cioud depth ».3000m
For Stratiform clouds
Cloud depth »3000 m
Cloud base{2500 m
For cumulus clouds
a cloud top height
> 7000 m and radar
intensity » 40 db are
desirable seeding
criteria
CN-5] R 34760 | Ningxia Precip. mod. 1974 { Wea 1 ajrcraft. Artillery| No consumption Temperature and Tiquid | 70 Days Evalua-
0 km? 35910'~38°10'N |Yes Serv.| shells rate provided for | water content determine| Prec. mod| tion
PE 104°-107°41' E Agr. given experiments. ! seeding criteria 150 Days | Doc
Droughf Hai1 Supp. Res. 20 kg Ag I consumed Hail Supp] availble
Hail 35010'-37°00"' N during year.
105°10'-107°0 E 100 kg/day of COz |
used per seeding day
1500 kg COz consumed
during the year. ‘
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (n (12)
CHINA (continued)
CN-6 | PE Target | JiT1in 43 - 47°N 1986 | Jilin |2 aircraft. Artillery |{ Ag I 0.3 - 1 gr/km.| In cloud seeding Apr-Sept Reports
Droughl 15000 Province 1219~ 126°E Yes Prov. |shells Ag I acetone C02 100-1000gr/km |criteria. Cloud top availble
Hail |km? Govt. |burner. Liquid spray temp. T »-Zo°C.
Control equipment Cloud depth »1.6.km
20200 Cloud base height < 2km
km Seeding Tevel temp.
Ts ~5°Ca -20°C
For cumulus seeding
criteria
T top ¥y-20°C
H base £ 1000m
Cloud top height >6000m
CUBA
Cu-1 | PE 150000 | Meteorological | Province of 1982 | Met. 2 aircraft 1000 pyrotechnics In cloud seeding July-Sept.| Reports
R km? Scientific Camagiiey Yes Serv. |pyrotechnics containing 3 kg approximately near 40 Days availble
Extend experiments Ag I. Total annual | 5.7-6 km, - 10°C
Preci- near Camagliey consumption 30 kg
pitatipn
period
FRANCE
FR-1 | Hail Target |Hail Supp SW France 1952 | Agr. G/B 486 acetone B8 gr/hour Ag I per | Convective clouds Apr-Oct Reports
Supp 55000 (ANELFA) Dept. 9, 11, 16|Yes burners generator, predominant base temp Number availble
R km? 17, 31, 33, 40 955 kg total/year | 0°C to 10°C and top of days
Control 64, 65, 66, 81 temp to -20°C missing
47000
km?
FR-2 {Hail ANELFA Hail Supp 1952 | Agr. Same as above Same as above Same as above c/B
Supp SW France SW France study
GERMANY, FEDERAL REPUBLIC OF
GE-1 }Hail 2400 Hail defense 11°40' E to 1975 {County|2 aircrafts 8 kg/hour total Ground and cloud base 21 Days Compa-
R km? research near 12°30' E on Yes 6 generators consumption. seeding with aircraft May-Sept rigon )
0 Rosenheim + N Slope of Alps 36 kg/year Ag I climatic
Miesbach seeding criteria records
a function of temp & crop
advection wind damage
speed, humidity no ana-
fronts, radar lysis of
echoes c/B

YA



(M (2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

)

(12)

GERMANY, FEDERAL REPUBLIC OF (continued)

GE-2 | Hail

Supp

Hail
Supp
Op

HUNGARY

Hail
Supp

HU-1

Hail
Supp

HU-2

INDONESTA

IN-1 { PE
Extend
Wet
Period

IN-2 | PE

0
Extend
wet
period

200

km?
Target
Controil
400

km?

Target
2450
km?
Controil
5000
km?

1200
km?

1600
km?

Target
4500
km?
Contro?l
1500
km?

2935
km?

Hail Supp
Mihldorf
Altotting

Hail Supp
Exp in
Stuttgart area

Hai1 Supp of
Baranya county
S Hungary

Hail Supp
Project of
Bacs-Kiskun
Hungary

Hujan Buatan
di Das citarum

Huan Buatan
di Soroako

Bavaria
Germany

SW Germany
near Stuttgart
49°N 10°E

Baranya County
45°48'-46°03'N
17°54'-18°37'E

Bacs-Kiskun
46°-46°27'N
18°50'-19°25'E

Citarum river
Catchment area
West Java

Soroaka
South Sulawesi

1983
Yes

1980
Yes

1976
Yes

1985
Yes

1979
Yes

1988

Local
county
seat
Mih1-
dorf

Pri-
vate
Org.
Agr.

Ins.
Co.

Ins.
Co.

Gover-
nment
Hyd.
Res.

Nickel
mining
Co.

1 aircraft (Piaggio)
ground generator
pyrotechnic flares

1 aircraft pyrotechnic

flares

Rockets

Rockets

5 aircraft solid
dipersal dev. (salt)
Liquid spray Dev.

4 aircraft 1liquid
spray devise
Solid dispersal

4 liters/hour Ag I
annual consumption
130 liters/year

75 gr Ag I/flare
Total consumption
104 flares
75 kg Ag I

500 gr PbI/rocket
Total consumption
per year 884 kg

500 gr Pb I/rocket
Total consumption
per year 768 kg

4500 kg NaCl/day
800 Titers/urea
sol. per day

3500 Kg/day NaCl
600 Titers/day
Urea solution

Primarily cloud base
seeding with cloud base
warmer than 10°C
operational decisions
came from Munich Met.
Office

Cloud base seeding of
cumulus clouds.

Cloud base 10°C or
warmer., Cloud tops
~-20°C or colder.

»30 db and cloud top
heights » 25000 ft are
favorable situations

In cloud seeding with
cloud base temp colder
than 1e°C and cloud
tops colder than -20°C
and 40 dbz measured

in clouds

In cloud seeding with
¢loud base temp coider
than 10°C and cloud top
colder than -20°C and
40 dbz measured by

5 band radar

Cloud base in cioud
releases (10°-12°)
Cloud base temp are
warmer than 0°C and
cloud top temp. are
warmer than 0°C

Convective cumulus
c¢loud base + in cloud
seeding at or near
10-12°C. Cloud base
as10°C. Cloud topsa 0°C

May-Sept
30 Days

25 Apr-
15 Oct.
17 Days

Apr-Oct
21 Days

Apr-Oct
25 Days

March
21 Days

May-June
42 Days

EIR

c/B
studies
availble

c/B .
studies
made

c/8
studies
made

Evatlua-
tion
doc.
planned
and
availble

- o5 -




(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

(1) (2)
ITALY
IT-1 | Hail
Supp
IT-2 | Precip
rain +
snow
IT-3 | Hail
Supp
IT-4 }PE
R
JORDAN
J0-1 |PE
o

160
km?

100
km?

1800
km?

3500
km?

10000
km?

Colli Albani
IT-2

Bacino Idro-
electrico

Lumiei-ATto
Tagliamento

Difesa
Antigrandine

Prosetto
Puglia

Rain
Enhancement
Project

Provincia di
Roma

Not specified

Province of
Vicenza

Region Puglia
Assessorato
Agricultura

10 sectors
distributed

N-S. Five miles
East of Jordan

River

1986

1974
1981

years

1972
1985
14
years

1986

1986
Yes

AgT .
Sylvi-~
cultur

Hea.
Ser.
Jordan
Met.
Dept.
Res.
Div.

en.

EF AgI + 1 mobile AgI

4 ground based
enerators burning
lAg I in kerosene

1 aircraft

1 aircraft. 12 mobile
Agl generators

1 aircraft.
Ag I generator

1 aircraft. 14 gr

14 gr generators
Pyrotechnic flares
Liquid spray using
Ammonium. Carbonate
in distilled water

4 x 100 gr/hour

4 x 100 gr/hour

100 gr/hour/AgI gen

600 gr/hour

Flares 20 gr. each
annual consumption
134.854 kg Agl

Convective cumulus

The general meteoro-
logical sttuation and
radar echos determine
the seeding schedule

Cumulus, stratiform and
frontal systems radar

Base of cloud treatment
area. Radar provides
seeding criteria

Base of cloud treatment
area cloud base temp
a-10°C, Clourd top temp
A+-20°C

Release in cloud at

~-5°C to -20°C and

ground seeding.

Seeding convective,
orographic, layer, clouds
Temp, ice crystaf count
+ liquid water gontent
are principal selection
criteria

July-Aug
60 Days

Oct-April

May-Sept

March-May

Nov-Dec
1987
Jan-March
1988

Reports
avaiible
Quali-
tatif
results
show
decrease
in preci
pitation

Rapport
UCEA for
1976-79
issued
by
Minister
of Agr.&
Forests

Evalua-
ation
hasad on
compari-
son with
climato-
Togy.
Showed
diminu-
tion of
rainfali

le -



(1) (2) (3) (4) (5) (6) (7) (8) (9 (10) (1) (12)
JORDAN (contfinued)
J0-2 | PE 10000 | Rain 18 sectors 1986 | Jordan|1 aircraft. 20 ground | Airborne: Airborne seeding Nov. 88 - [Evalua-
0 km? Enhancement distributed 1988 | Met. generators 120 gr/hour per criteria -5°C to -20°C jApr. 89 tion
Project N-S, 5 miles 1989 | Dept. |(NHs)2 CO3 generator Seeding criteria suggests
East of Jordan Res. [1iquid dispenser Ground: determined by radar an
River Div. ) 28.6 gr/hour per reflectivity aircraft increase
generator measurements Tiquid in
water content ice precipi-
crystal count, etc. tation
HMORQOCCO
MO-1 |'PE 16400 Project Central + High | 1984 | Wea. 7 Ag I generators 20 ga/hour Agl in | Acceptable temp. Nov-Dec
Res km? Al Ghait Atlas Mtns Yes Ser. 2 Ag I pyrotechnic solution and criteria cloud base 1987
Dev Maroco fusees. Aircraft 375 ga/hour in the | + 10°C. Cloud top -20°C |Jan-Apri
Droughﬂ American aircraft. Total Liquid water content 1988
N 608-0190 Agl per season: 1 gr/m® for 10 km; 36 Days
53,540 kg 3 gr/m® for some
NaCl: distance;
6 gal/hour, 5 gr to 1 gr/m® for
115 gal/hour. cumulus congestus
Total 15,490 kg
Propane
2 kg/hour
Total 4725 kg
NORWAY
NO-1 |Fog 5-10 0slo Airport Airport in 1964 | Trans [Aircraft. Solid 100-150 kg CO2 Cloud top and in cloud |Jan-March
Disp {km? Fornebu O0slo, Norway Yes dispersal for each seeding with temp below -1°C Nov-Dec
0slo Airport event desirable temp. regime
Moen at cloud base - 3°C to
- 10°C effectiveness
mainly a function of
cloud temperature
THAILAND
TH-1 |PE 3000 Northeast NE areas of 1988 | Minis-]Aircraft. Solid NaCl1: 2,000 kg/hr | Convective clouds seeded|May-Oct Report
0 km? Green Project | Thailand Yes try of|Dispersal Device : in favorable weather 1988. This| Fifth
Droughf Agr. |for cloud top and 108,500 kg conditions with cloud activity |WMD
Water and cloud base seeding Dry ice: Coolan bases warmer than + 10°C| is ear]r Sc, Conf
Supply Mitdi- mixture. Total: and tluud tups colder nailed ! Hig oiv Wea.
Redis- tary 21,000 kg/year than 0°C but warmer Thailand | Mod. in
tribution NH4NO3: than -20°C Applied Beijing
2,000 kg/hr Atmosphere] China
Total: 110,100 kg Resource
CaCl: 4,000 kg/hr Research
Total: 41,900 kg Programme
Cal: 4,000 kg/hr
Total: 30,650 kg
CaCz: 4,000 kg/br
Total: 22,900 kg
T.1: 2,000 kg/hr
Total: 23,800 kg

- o¢ =
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12}

UNION QF SQVIET SOCIALIST REPUBLICS

Su-1

Su-2

SuU-3

PE
Water
Supply
0

PE
Aug.
Water
Supply
0]

PE
Water
Supply|

5000
km?

6000
km

2000
km

Cloud seeding
for precipi-
tation
enhancement

Cloud seeding
for precip.
enhancement

Cloud seeding
for precip.
enhancement

The Ukraintan
SSR

The Georgian
SSR

The Uzbek SSR

1985
Yes

1985
Yes

1985
Yes

Agr.
Wea.

Serv.

Ag.
Wea.

Serv.

Agr.
Wea.

Serv.

Ajrcraft with
pyrotechnic cartridges
explosive type

generator and HzCO3

Explosive rockets
and artillery shells
and explosive pyro-
technic flares
releasing Ag I

Aircraft and rocket
delivery of pyro-
technic flares and
H2C03

Explosive

dispersal of Ag I

+ pyrotechnic
flares

Agl seeding for

in cloud and ontop
seeding at -4°C to

-10°C temp. also
H,CO; treatment

AgI cloud top seeding
of layer clouds with
cloud top temp colder
than 0°C but warmer
than -20°C and vertical
extent of clouds )y 500m
cloud base temp colder
than + 10°C

In cloud seeding at
temp. -6°C to ~10°C
Seeding convective
c¢louds (cumulus) with
c¢loud base temp. colder
than + 10°C and cloud
top temp. colder than

-~ 20°C vertical

extent of clouds

>2? km

Seeding layer type
¢louds with cloud bases
colder than + 10°C

and cloud top temp.
colder than 0°C but
warmer than -20°C

Jan-Feb
Nov-Dec

May-Sept

Feb-March

Compa-
rison
with
histo-
rical
record
evalua-
tion

Doc
availble

Evalua-
tion is
compa-
rison
with
histo-
rical
record
evalua-
tion
planned
EIS and
c/B
Study
made

Evalua-
ation
based

on compa
rison
with
histo-
rical
record
Evalua-
tion
made
availble
EIS was
made
availble
€/
study
was
prepared

g -



(4)

(5)

(6)

(7)

(8)

(9)

(10)

amn

(12)

SuU-5

(2) (3)

F VIET I
Fog 3500 x
disper|[500 m
sal x 100m
0
Hail 2500
R km?

Target
Contraol
3000
km?
Hail 13800
Supp  |km?
0

LIST B

Dispersion of
supercooled
fog over
airfields

Compiex
hail supp
experiment

Hail Supp

(continued)

Kishinev
airport, the
Moldavian SSR

The Kabardino
Balkarian ASSR
{(North Caucasus)

The
Azerbaijan SSR

LBSS
es

1983
ves

1967
Yes

Wea.
Serv.
Trans.

Res.
Foun-~
dation
Wea.
Serv.

Agr.
Wea.
Serv.

Ground equipment
disbursing 1iquid
nitrogen

Rockets and artillery
shells and explosive
pyrotechnic flares

AgI rockets +
artillery shells

In cloud seeding

In cloud seeding
by exploding
pyrotechnic flares

and artillery
.shel1ls within

-6°C to -10°C
layer

Treating supercooted
fog with cioud base temp
colder than 10°C and
cloud top temp colder
than 0°C but warmer
than -206°C

Temp. conditions wind
speed and presence of
supercooled water in
fog determine seeding
potential

| Ag I seeding between

-6°C and -10°C of
convective clouds with
cloud base colder than
+10°C and cloud top
temp. colder than -20°C
Criteria used to select
days is ratio of
reflectivity for two
wavelength

r4 3.2<‘

Z 10

and probability of

hail deposition is

PH >0.4

Seeding in layer between
-6°C to -10°C of
convective clouds with

a ¢loud base temp.
celder than + 10°C and
cloud top temp. coider
colder than -20°C.
Seeding indicated when
prob. of hail depositien
is P9 0.4 and when ratio
of reflectivity is

2 3.2

750 (!

Jan-March
Nov-Dec

May-Aug

April-Oct
B8 Days

Evalua-
tion doc
planned
but not
availble
EIS, C/B
study
made and
available

Physical
effect
determin
need to
evaluate
c/B
study
has been
made

Evalua-
tion
made by
compa-
rison
with
histo-
rical
records

- B¢ -
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10}
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UNION OF SOVIET SOCIALIST REPUBLICS (continued)

Su-7

Su-8

Su-9

Hail
Supp

Hail

Hail

11450
Kkm?

7700
km

5010

Hail Supp

Hail supp

Hail Supp

The North
Caucusus

The Krasnodar
Territory

The Crimea
Region of

Ukrainian

SSR

1967
Yes

1967
Yes

1968
Yes

Agr.
Wea
Serv.

Agr.
Wea.
Serv.

Agr.
Wea.
Serv.

Rockets pyrotechnic
flares

Rockets and
shells explosives +
pyrotechnic flares

Rocket with
pyrotechnic flares

In cloud release
of Agl

Not available with

Convective cloud seeding
at -3°C - -15°C with
cloud hase temp. warmer
than + 10°C and cloud
top temp. colder than

- 20°C when probability
of hail deposition

P% 0.4 and when

Z 3.2

‘2-T5-<l

are criteria for
treatment

In cloud seeding in

in cloud explosive¥|-6%C - - 10°C region

unknown

with AgI convective
clouds with cloud base
temp. warmer than + 10°C
and cloud top temp
colder than -20°C
Clouds selected for
treatment when prob.
for hajl deposition

is P> 0.4 and when

2 3.2

Z 10 <!

In cloud seeding with
AgI between -6°C and
-10°C of convective
clouds with cloud base
temp. warmer than + 10°C
and cloud top temp
colder than -20°C.
clouds are selected for
treatment when prob.
for hail deposition

is P»0.4 and when

Z 3.2

TR

May-Sept
61 days

47 Days

37 Days

May-Sept.

May-Sept.

Evalua-
tion
based on
compari-
son with
histo-
rical
records
Evalua-
tion doc
planned
but not
availble
EIS made
but not
c/8

Evalua
tion
based

on com
parison
with
histo-
rical
records
Evalua~
made

but not
availble
c/e
study
availble

T



(N (2) (3) (4) (5) (6) (7) (8) (9) (10) () (12)
UNION DF SOVIET SOCIALIST REPUBLICS (continued)
SU-10]Hail 10030 |Hail Supp The Armenian 1964 Agr. Rockets and Artillery | Unknown In cloud seeding with Apr-Oct Compa-
km? SSR Yes Wea. [shells with explosive Agl between -6°C and 71 days rison
Serv. |and pyrotechnic Agl -10°C of convective with
material for in cloud ¢louds with cloud base histo-
seeding temp. colder than + 10°C rical
and cloud top temp. records
colder than -28°C. basis
Ciouds are selected for
for treatment when prob evalua-
for hail deposition is tion
P» 0.4 and when Evalua-
2 3.2 g tion doc
Z 10 ptanned
not
avaiible
c/B
study
made
SU-111Hai1 4015 Hail Supp The Odessa 1980 | Agr. Rocket with In cloud seeding with May-Sept. | Compa-
0 km? Region, the Yes Wea. pyrotechnic flares AgI between -6°C and 23 Days risen
Ukrainia Serv. | devises ~10°C of convective with
SSR clouds with cloud base histo-
temp. warmer than + 10°C rical
and cloud top temp records
colder than -20°C. basis
clouds are selected for for eva
treatment when prob. luation
for hail deposition Evalua-
is P» 0.4 and when tion doc
2 3.2 T planned
210 but not
for dis
tribution
EIS and
c/B
plianned
SU-12 JHail 23600 | Hail Supp The 1964 | Agr. Rocket with In cloud seeding with May-Sept. | Compa-
Supp | km? Moldavian Yes Wea. pyrotechnic flares AgI between -6°C and 47 Days rison
SSR Serv. -15°C of convective with
clouds with cloud base histo-
temp. colder than + 10°C rical
and cloud top temp records
[~ colder than -20°C. basis
clouds are selected for for eva
treatment when prob. Tuation
for hait deposition Evalua-
is P> 0.4 and when tion doc
2 %.2 (t planned
EIS and
c/8
study
made

“gg =



Q) (2) (3) (4) (5) (6) (7) (8) (9) (10) () (12)
N VIET Al | (continued)
SU-13jHail 12500 Hail Supp The Georgian 1964 gr. Rocket and artillery unknown In cloud seeding with June-Qct. { Compa-
0 SSR Yes ea. shells with Agl between -6°C and 81 Days rison
Serv. |pyrotechnic and -10°C of convective with
explosive Agl charges clouds with cloud base histo-
temp. colder than + 16°C rical
and cloud top temp records
colder than -20°C. basis
clouds are selected for for eva
treatment when prob. Tuation
for hail deposition Evalua-
is Py 0.4 and when tion doc
2 3.2 <1 planned
2 10 but naot
for dis
tribution
EIS and
c/8
study
made
SU-14}Hail 8600 Hail Supp The 1967 {Agr. Rocket and artillery unknown In cloud seeding with Apr-Sept. | Compa-
0 km? Uzbek Yes Wea. | shells with AgI between -6°C and 56 Days rison
SSR Serv. | pyrotechnic and -10°C of convective with
explosive Agl charges clouds with cloud base histo-
temp. warmer than + 10°C rical
and cloud top temp records
colder than -20°C. basis
clouds are selected for for eva
treatment when prob. luation
for hail deposition Evalua-
is Py 0.4 and when tion doc
2 3.2 < planned
2 10 but not
for
distri-
bution
EIS, C/B
study
made
SU-15{PE 10000 Study of the Penza region 1982 Res. 2 aircraft with Cloud top seeding of May-July This is
dist |km? possibility The Russian Yes found| explaosive type convective and Tayer Nov-March | rando-
water for precip. FSSR device for Agl clouds with cloud base mized
supply enhancement and with HzC03 temp. for convective experi
R ¢louds warmer than ment
+ 10°C and cloud base Evalua-
temp. for stratiform tion doc
clouds colder than planned
10°C. Generally cloud but not
top temp. for layer for dis
clouds Tower than 0°C tributio
but warmer than -20°C EIS and
Criteria for treatment c/B
depend on temp. study
conditions, and presence has been
of supercooled water made

P} ZE-



) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
NION QF VIET SOCIALIST REPUBLI continued)
SU-16 Hail 7000 Hail Supp The 1964 | Agr. Rocket and artillery unknown In ctoud seeding with Apr-Sept. { Compa-
Supp | km? Tajik Yes Wea. shells with Agl between -6°C and 33 Days rison
0 SSR Serv. |pyrotechnic and -10°C of convective with
explosive AgI charges clouds with cloud base histo-
temp. warmer than + 10°C rical
and cloud top temp records
colder than -20°C. basis
clouds are selected for for eva
treatment when prob. Tuation
for hail deposition Evalua-
is P> 0.4 and when tion doc
23.2 <1 planned
Z 10 but not
for
distri-
bution
EIS, C/B
study
has been
made
NIT TATES QF AMERICA
Us-1 {Fog 10 United Airlines|Medford Oregon |n/a Air- |Aircraft aperatus for [6011 (1bs) Seed a circle approx. 5 days n/a
pisp |mil? Medford, Or. Airport Tine |CO2 dispenser 3437 (1bs) 3 mi. dia. around 8 days
Medford Airport
uUs-2 [PE(S) | 1600 Bear River Bear River, New Pri- |20 propane Ag I 6 gr/hour Ag I n/a 6 days n/a
mii2 RC + D, Logan |Utah n/a vate |generators ground Total disbursed
Utah, North Am. Elect.|based 2766 gm
Wea. Cons. Uti-
Operator Tity
Us-3 |PE(S) | 100 vail Assoc. Vail + Beaver |n/a Comm. |Ground based §5-20 gr/hour n/a 1/88 n/a
mi1? Creek Ski Area 10 Ag I - NHqI 8 days
generators 11/12/88
21 days
Town of Vail Colorado n/a
Beaver Creek Colorado n/a
Town of Avon Colorado n/a
US-4 |PE 1200 Atmospheric North Kern n/a P Ejectable pyrotechnics {8430 gm n/a 1-5/88 n/a
mi12 Incorp. Water Storage Ad I generator 2115 gm 14 days
District 60-10008 gr/hour 11-12 88
dispensing rate 6 days
US-5 {PE 100 Southern Cal. Catalina Is. 88 Comm. |Aircraft aperature 1-2 1bs/mile CO, n/a 12/88 n/a
mi1? Edison CO. aerial release 565 1bs/dispensed 3 days

- gg =



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11} (12)
UNITED STATES OF AMERICA (continued)
Us-6 (PE(S) [ 1500 Utah Water Above 7500' 88 State | 20 propane/Agl 6 gr/hour n/a 11-12/88 n/a
mi1? Resources in Weber, Provo of generators 2369 gm 7 days
Dev. Corp County, Utah Utah
UsS-7 |PE(S) | 5000 Utah Water Higher elev in | 86 State |20 ground based 6 gr/hour n/a 1~-4/88 n/a
expand | Resources Central and of expanded to 50 propane | 10425 gm and 18 days
to Dev. Corp. SW Utah Utah |burning Agl generators | 8016 gm 11-12/88
10000 13 days
mil~
us-8 [PE(S) } 200 Utah Water Wasatch Mtns 88 State [ 16 ground based 6 gr/hour n/a 11-12/88
mi12 Resources east of Salt of Ag I generators 8093 gm consumed 21 days
Dev. Corp Lake City Utah
us-9 |PE 1200 Dept. of Water | East Slope 87 State |Aerial release of 60-6000 gr/hr of n/a 1-5/88
mi1? and Power Central Sierra of ejectable pyrotechnics { Agl. Total amount 11-12/88
Los Angeles Mnts, CA Cali- used 3010 gm and 13 and
CA fornia 3460 gm respective1( 7 days
respec-
tively
US-10|PE(S) { 100 Sun valley Mt. Baldy Ski 85 Comm. |Aerial release of 200-300 gr/hour n/a 1/88 n/a
mi12 CO, Sun Valley | Area. Sun ejectable pyrotechnics |Total dispensed 8 days
Idaho valley, Idaho (Ag I) 3920 gm + 9125 gm 11-12/88
respectively 19 days
US-11|PE 900 Nevada State Western Ruby 87 Nevada| Ground based n/a n/a 1-5/88 n/a
mi1? Wea. Mod. Prog.}Mtns Watershed State {6 propane Ag I - 2664 gm and 11-12/88
Desert Res. CH3COCH3 3584 gm 26 and
Institute generators 19 days
respec.
US-12}PE 1500 Nevada State Walker and 87 Nevada)Aerial release aerial release n/a 1-6/88 n/a
mi1? Wea. Mod. Prog.]|Carson River State Jand 3 Ag I - 200 gr/hour; 31 days
Desert Res. Watershed CH3COCH3 ground based 11-12/88
Institute generators n/a 25 days
Total dispersion
5086 gm
3014 gm
US-13| PE 1500 Nevada State Truckee River |87 Nevada|Ground based and Areal release n/a 1-4/88 n/a
mil1? Wea. Mod. Prog.|Watershed State JAerial release 200 gr/hour 14 days
Desert Res. 6 propane burning Total dispersion 11-12/88
Institute Ag I - CH3COCH3 10398 gm and 18 days

and Ag I flares

15001 gm

6%



(1)

(2)

(3) (4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

NITED

us-14

us-15

us-1é

uUs-17

us-18

us-19

Us-20

us-21

TAT

PE

PE

PE(S)

PE

PE(S)

PE(S)

PE

F_AMERICA (continued)

1200 Southern CA
Sq. Edison CO
mile

2225 Kings River
Mi12 Conservancy
District

1000 Utah Power
mii? + light

Salt Lake City
Utah

3500 Santa Barbara
mii? County Water
Agency

500 Kaweah Delta
mi1? Water Conser-
vation Dist.

500 Pacific Gas
mi1? and Electric
Co.

250 Pacific

mi1? Gas and
Electric Co

236 Sacramento
mi1? Municipal
Utitity Dist.

San Joaquim
River Watershed

Kings River
Watershed

Smith Fork
Thomas Fork of
Bear

River Water

South Coastal
San Luis Obispo
County, North
Coastal Santa
Barbara County

Kaweah River
Watershed

west slope of
Central Sierra
Nevada Mtns

Lake Almanor
N. Sierra
Nevada Mtns
California

Mokelumme
Central Sierra
Nevada Mtns

American River
watershed

New
88

New

87

87

87

87

79

Elec-
tric
Co

Water
Co

Elec-
tric

County
Gover
nment

Water
Dis-
trict

Elec~
tric
Power

Elec~
tric
Power

Elec-
tric
Power

Aerial release and
ground based
14 Agl generators

Ground based

10 Agl generators +
wing tip Ag I
generators

Ground based
12 Ag I generators

Ground based + aerial
release. 10 Ag I
generators + 2 wing
tip generators

Areal pyrotechnic
6 Ag I generators
ejectable pyrotechnics

9 CH3COCH: AgI
and AgI - NHgI
generators

5 ground based
CHaCOCH3 - Agl
and AgI - NHaI
generators

Ground based

8 CH3COCH3 - Agl
and AgI - NH4I
generators

10-30000 gr/hour
Total dispersal
23897 am

Ground based
6-9 ar/hour;
Areal release
120-180 gr/hour

72 gr/hour ,
Total 2432 gm

Ground based

9 gr/hour
aerial release
180 gr/hr

60-30000 gr/hr
6403 and 2365 gm
respectively
Amount of agent

225 gr/hour
CHaCOCHa-Agl
and Agl NHgI
Total amount of
agent 11950 gm

125 gr/hr CHiC,
0, CHs-AgI and
AgI NHgI. Total
consumed 10525 gm

160 gr/hr. Total
agent used

10622 am in
CH3COCH3 - Agl
NHgI generators

n/a

n/a

n/a

n/a

n/a

n/a

n/a

1-12 /88
64 days

12/88
8 days

11-12/88
6 days

1-3/88
and
11-12/88
5 and 8
days
respect.

1-5/88 and
11-12/88
19 and

14 days
respect.

11-12/88
16 days

11-~12/88
18 days

11-12/88
17 days

- oy -



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
NITED STATES OF AMERICA (continued)
Us-22¢F USAF Fairchild AFB |87 Mili~ | Ground based 23 Disbursing at n/a 1-3/88
mil? Fairchild AFB |runways tary |17 20 ft dispensing 230 gal/hour and
Washington wands for propane propane 11-12/88
gas 3276 gal + 9 and 12
5832 gal respect. days resp.
US-23(F USAF Elmendorf AFB (87 Mili- | Ground based 24 Disbursing n/a Cold fog
mi1? Elmendorf AFB |runways tary |17-20 ft 1717 gal + ogal 1-2/88
Alaska dispensing wands respectively at a 10-12/88
for propane gas rate of 432 gal/h 3 and 0
days resp
US-24|PE 3000 Southwestern SW Ohio New Pri- | Aerial release of 10 gr and 20 gr n/a 7-8/88
mi1? Ohio Broad vate | pyrotechnics with ejectables. Total 17 days
casting Ag 1 released 6000 gm
US-25(PE 1000 Red Bluff Texas portion (83 Local | Ground based 13 Agl 26 gr/hour n/a 9-12/88
mi1? Water Power of Red Bluff Gove- | arc type generators 766 gm total 22 days
Control dist. Lake Watershed rnmenq
Pecos Texas
US-26| PE 84 Hitch Agri- Texas County 87 Agr. Ground based 10 Agl 20 gr/hour n/a 6-12/88
mi12 business Inc. oK arc type generators 1881 gm total 85 days
Guymon, OK dispensed
US-27| Hail 6812 N. Dakota Northwestern 87 Agr. Aerial release Ag I - For hail mitig. n/a 6-8/88
PE mil? Atmospheric N.D. Dist. II NH4I generators 10-100 nuclei/liter 26 days
Resource Board ejectable pyrotechnics| For PE
Bismark N.D. dry ice dispenser 1 nuclei/liter
Amount dispensed
17 373 gm/Agl
971-1bs/C02
US-28} Hail 3350 N. Dakota Southwestern 87 Agr. Aerial release Ag I - For hail mitig. n/a 6-8/88
PE mi1? Atmospheric N.D. Dist. I NH4sI generators 10-100 nuc1ei/1ite4 21 days
Resource Board ejectable pyrotechnics| For Prec. increase
Bismark N.D. dry ice 1 nuclei/liter
Amount dispensed
20 989 gm/Agl
974-1bs/C02

Ly -



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
UNITED STATES OF AMERICA (continued)
US-29 |Hail 12000 Western West Central 87 Agr. Aerial release AgI: 126 liters/minin/a 4-11/88
PE Mii? Kansas and SW Kansas AgI generators. Dry Dry Ice: 58 days
Groundwater Ice dispenser 1-2 1bs/min
Management Amount released
District 42, 432 gm/Agl
Scott city 3779 1bs/C02
KS
US-30 |PE 4500 City of San West Central 87 Water |Aerial release 150-225 gr/hr n/a 4-10/88
mi1? Angelo, Texas | Texas Supply|Ag I generators from generator 31 days
Ag I ejectable 10-20 gr Ag I from
pyrotechnics pyrotechnics
9404 gm total
emitted
US-31|PE(S) {600 Salt Lake City | East Salt Lake [New Water |Ground based 96 gr/hr Ag I n/a 3-5/88
mi12 Water Division | County, Utah Supply|i6 propane burning Total dispersed 18 days
Salt Lake City Ag I generators 10826 gm
Utah
US-32}PE 3500 Colorado River |West Central 87 Water |Aerial release 2.8 to 7.1 gr/min [n/a 5-9/88
mi1? Municipal Water| Texas Supply|Ag I generator Total dispersed 23 days
Dist. Big 3652 gm
Springs Texas
US-~33}F 1 Northwest Runways at 8§ Conm. |Aerial release CO; (dry ice) n/a Fog dis-
mi 12 Orient Airiines]Spokane Int. aircraft aperature 6 1bs/mile persal
Spokane Wa Airport for COz release Total dispersed 1-2/88
2200 1bs and & 11-12/88
12300 1bs respect. 3 and 5

days respect]

- o -



1) (2) (3) (4) (5) (6) (7) (8) (9) (10) () (12)
YUGQSLAVIA
YU-1 | Hail 86000 | Hail Supp Hail Supp: 1967 |Ag. Rockets (hail) 5-15 gr/km?® Agl Convective clouds 15 Apr- Evalua-
Supp km? + supercooled E part of Yes Fores-|pyrotechnic flares Total dispersion: Cloud bases 10°C 15 Oct tion
Fog 30 Fog Slovenia try. hail in cloud seeding 300-1410 kg/season | cloud tops -20°C (Hail) planned
Dis- |km? Modification NW and E part Fores-|at -6°C to -15°C Seeding criteria 30-42 Days({and made
persal of Croatia, try 20 ground generators SR Slovenia 1 Dec- availble
Bosna, Herce- Wea. Tiquid spray for fog Z%40 dbz at height 1 March
govina, S part Serv. 0°C to 1.4 km?. (Fog)
of Serbia, SR Croatia: 24 DBays
Macedonia Top alt of radar echo
Supercooled > -28°C isotherm
fog at 2345 dbz reflectivity
KoTubara region zone >0°C + 1.4 km
only SR Serbia: radar
observation
S Macedonia
Log Z2>3
+ HV { 28°C
+ HVZ ¢-14°C
ZIMBABWE
2M-1 |} Precip| 3000 National Carried out 1973 | Wea. 1 Aircraft Total consumption | Convective cloud top + Feb-Nov c/B
Enh. km? Cloud seeding | over entire Serv. | Pyrotechnic flares of Agl - Pyro's - in cloud seeding at 1988 study
Water operation country 137 cartridges of }~-10°C; cloud base temps} 14 April made
supply Nasco TB 2 to seed are generally warmer 1989 and
114 clouds than + 10°C and cloud 56 Days are
top temps are generally availble
colder than 0°C but
warmer than -28°C.
Seeding decisions based
on Tephigram analysis
and developments

-<L-*7-
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IX-ADDRESSES OF REPORTING AGENCIES

ARGENTINA DILAG
Direccion de Investioacion de Lucha
Antigranizo
Casa de Gobierno
B.P. Central
5500 MENDOZA

AUSTRALTIA CISRO
Division of Atmospheric Research
Private Bag No. 1
MORDIALLOC, Vic. 3195

AUSTRIA Central Institute for Meteorology and
Geodynamics
Dept. of Climatology
Hohe Warte 38
1190 VIENNA

BRAZIL FUNCEME
Av. Bezerra de Menezes 1990
60325 FORTALEZA CEARA

CHILE Servicio Agricola y Ganadero
Telecomunicaciones del agro
Avda - Bulnes 140

SANTIAGO

CHINA Meteorological Bureau of Hubei Province
Precipitation Office
P.C. 430074

WU HAN, Hubel Province

Heilongjiang Provincial Meteorological
Bureau

No. 222 Zhuongshan Road

Nangang District

HARBIN, Heilongjiang

Weather Modification Office
No. 100 Meteorological Road
TIANJIN

Weather Modification Office of Shoan Xi
Leading Group on Weather Modification
No. 184 Belguanzhengjie

XIAN, Shoan Xi

Ning Xia Meteorological Bureau
Luojia Village

Western Suburb

YINCHUAN
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CuBa Instituto de Meteorologia
Dpto de Influencia Activa y Fisica de las
Nubes
Apartado 17032
HABANA 17

FRANCE ANELFA
52 rue Alfred Duméril
31400 TOULOUSE

GERMANY, FEDERAL REPUBLIC OF Deutscher Wetterdienst — Zentralamt
Frankfurter Str. 135
6050 OFFENBACH AM MAIN

HUNGARY Meteorological Service of the
Hungarian People's Republic
P.O. Box 38
H-1525 BUDAPEST

INDONESIA Meteorological and Geophysical Agency
Tromol Pos 3540 JKT
JAKARTA 10340

ITALY SOREM arl
Via Pasubio 11
00195 ROMA
JORDAN Jordan Meteorological Department

Research Division
Marka/P.0. Box 341011
AMMAN

MOROCCO Metéorologie Nationale
Programme Al-Ghait
Division du Développement et
de la Recherche
B.P. 8106 CASA/OASIS
CASABLANCA 02

NORWAY Norwegian Meteorological Imnstitute
P.O. Box 43 Blindern
0313 OSLO 3

THAILAND The Royal Rainmaking Research and

Development Institute
Inside Kasetsart University
Banglkhen
BANGKOK 10900




USSR

usa

YUGOSLAVIA

ZIMBABWE
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USSR State Committee for Hydrometeorology
and Control of Natural Environment

12, Pavlik Morozov Street

123376 MOSCOW

National Oceanic and Atmospheric
Administration

6010 Executive Blvd.

ROCKVILLE, MD 20852

Federal Hydrometeorological Institute
Bircaninova 6

P.0.B. 604

11000 BEOGRAD

Dept. of Meteorology Services
Box BE 150 Belvedere
HARARE
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X-REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting NO weather modification projects in 1988

BARBADOS
BELGIUM

BELIZE

BENIN

BOTSWANA

BRUNEI

BURMA

CAMEROON

CANADA

CHAD

COLOMBIA
CZECHOSLOVAKIA
DOMINICA

FIJI

FINLAND

FRENCH POLYNESIA
GERMAN DEMOCRATIC REPUBLIC
GUINEA-BISSAU
GUYANA

HAITI

ICELAND

INDIA

IRELAND

JAPAN

KOREA

KUWAIT

LAO PEOPLE'S DEMOCRATIC REPUBLIC
LESOTHO
LUXEMBOURG
MADAGASCAR

MALAWI

MONGOLIA
MOZAMBIQUE

THE NETHERLANDS
NEW CALEDONIA

NEW ZEALAND
NICARAGUA

NIGERIA

PAKISTAN

PANAMA

POLAND

QATAR

ROMANTA

RWANDA

SAUDI ARABIA
SENEGAL

SEYCHELLES
SINGAPORE

SRI LANKA

SUDAN

SWEDEN

SWITZERLAND

SYRIAN ARAB REPUBLIC
TANZANIA, UNITED REPUBLIC OF
TRINIDAD AND TOBAGO
TURKEY

UGANDA

UNITED KINGDOM
URUGUAY

VANUATU
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WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX A
FORM (1 JANUARY 1988)

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

QUESTIONNAIRE
TO GATHER DATA FOR THE 1988
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES

MEMBER OF WMO

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

No weather modification activities in 1988 / /

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

1. TYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:
(a) Precipitation enhancement ........c.ciiiiiiininneennanans L::7
Activity is response to emergency (e.g., droughts) ...... 1::7
Activity is for routine water supply augmentation ....... 1::7
Goal is to extend wet period .......ciiiiiiiiiirenerennn L::7
Goal is to increase precipitation during wet period ..... [::7
(b) Precipitation redistribution ......... ... .. it £::7
(c) Hail SUPPressSion ....i.iciiiiieirrinneneanosasnssnessononns 1::7
(d)  Fog dispersal ...... ...ttt iiinnnneenronannaanssonans L::7
(e) Other (please SpPeCify): .viiiiiieieintrrensrsanesessaronsnn
( Research ...... [::7 )
2. THIS IS PRIMARILY A : Development ... 1::7 ; ACTIVITY
E Operational ... 1::7 ;
3. PROJECT AREA
(a) Approximate size of the project target area (Km2): ...........
(b) Approximate size of the control area (if used) (km®):  ........



a D2 =

ANNEX A, p. 2

4 NAME AND/OR REFERENCE OF PROJECT: .. vvviiiinn o soinnonsnnanessssnnens
5 LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT:
6. PROJECT HISTORY

(a) Year project started: ... iiiiiiii ittt i e e

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

Yes [/ _/ No /7 7/ Not known / /

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

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

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

ACTIVITY OF ORGANIZATION GOVERNMENT PRIVATE

Agriculture

Energy

Forestry

Hydrology

Research Foundation

Transportation

Weather Service

Other (please specify)
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ANNEX A, p. 3

PROJECT ACTIVITY THIS YEAR

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

(Note: 1if reporting period extends over two years, as it might
if a project spanning December and January is being reported,
please indicate the years being reported, one example might be:
December 1987, January-February 1988; another might be:
January-February 1988, December 1988).

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

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

(a) Seeding delivery_system:

Ground /e How many generators? / /°

Aircraft L::7 e e How many aircrafts? [::7

Rockets /_ / Artillery shells /7

Other (please specify): ..... e e s e rec s e eses ettt e et
(b)  Type_of Generator:

Acetone burner L::7 Pyrotechnic flare é::7

Explosive 1::7 Liquid spray 1::7

Solid dispersal 1::7 Other @ ....cciiiiiiiiiinnnn,

(c) Location of release of seeding material:

Ground /7 Cloud base /_ /

Cloud top / / In-cloud /_ /

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



ANNEX A, p. 4

Seeding Rate of Consumption Total Consumption
Material (give units) during this year (kg)

10.

L 2 e eses  seseeatesessasesenaaasaaeeeas
23 o 3
03 g =
- 1
PrOPENE st tiitntvntneoraasasansnsene soosssoseonnsonsnnsnosassonsas

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

CHARACTERISTICS OF CLOUDS TREATED:

(a) Convective _ L Layer -
(cumulus) /_/ Orographic [/ / (stratiform) /_ /
(b) Generally, the cloud base temperatures (°C) are:
Warmer than +10°C /_/ Colder than +10°C /_/

(c) Generally, the cloud top temperatures .are:
Warmer than 0°C /_/
Colder than 0°C but warmer than -20°C / /

Colder than -20°C / /7

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

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

------------------------------------------------------------------------
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ANNEX A, p. S

PROVISIONS FOR EVALUATION

(a) None / /

(b) Randomized experiment /_/

(c) Comparison with historical records /_ /
(d) Crop damage / / Hail pads /_ /
S T o1 e P
(f) Is a document on the evaluation — _
available or planned? YES /_/ NO / _/
(g) If so, is it available to WMO? YES /_/ NO / 7
MISCELLANEOUS
(a) Was an environmental impact
study prepared for this . -
project? YES [/ _/ NO [/ /
(b) Has an analysis been made of the
expected (or actual) costs and . _
benefits? YES [/ / NO /7 7/

ORGANIZATION IN CHARGE OF PROJECT:

{a) Name of key technical person: .........ciiivieirrnrereconnanns
{b) Organization: ......iiiiiierieietietanctasoscansacstrressonanses
{c) Postal address: ... it ittt iae it ettt it

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

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

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

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

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

--------------------------------------------------------------------
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ANNEX A, p. 6

15, REPORTING AGENCY:

(a) Name of reporting agency:

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

(b) Official title of responsible office:

(c) Postal AddresSs: . .v. ittt ittt ittt ettt

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

LI R R N I I IR I I T I I I I N I T R Y S R R R T R I R I R I R BT R

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

(Signature) (Date)

Please complete and return this questionnaire as soon as possible, and
in any case not later than 31 August 1989:

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVA 2

Switzerland
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ANNEX A, p. 7

NOTES FOR COMPLETING REPORT ON WEATHER MODIFICATION ACTIVITIES

Weather modification activities which should be included in the Register

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

environment.

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

For example :

(a)

(b)

(c)

(d)

{e)

(£)

{g)

The use of fires or heat sources to influence convective
circulation or to evaporate fog:

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

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

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:;

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;

The use of lasers or other sources of electromagnetic radiation.

Weather modification activities which need not be included in the Register

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

Note: One completed copy of this form is requested for each weaﬁher

modification activity (hereafter referred to as the project).




ANNEX A, p. 8

ADDITIONAL EXPLANATION
. OF QUESTIONS FOR THE
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

ITEM

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

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

- Research - investigating scientific questions:

- Development - field work to optimize procedures:

- Operational - field work intended directly for economic
benefits.

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

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

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

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

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

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

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

During what months did the project operate in the field and 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 vears in which the activities took place, for
example, December 1987, January—February 1988.




ITEM 9

ITEM 10

ITEM 11

ITEM 12

ITEM 13

ITEM 14

ITEM 15
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By weather modification apparatus is meant any apparatus used
with the intention of producing artificial changes in the
composition, behaviour or dynamics of the atmosphere. For
example: AgI smoke generators, propane devices, flares, rockets,
artillery projectiles, jet engines, etc.

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

(b) Indicate the way the seeding material is prepared for
dispersal (e.g., by burning an acetone solution of sgilver
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 material dispensed during
the reporting period in kilograms.

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

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

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

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

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

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

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

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

R/CLA/4, ANNEXE A
FORM (ler JANVIER 1988)

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

QUESTIONNAIRE A REMPLIR
AFIN DE FOURNIR DES DONNEES POUR
L'INVENTAIRE 1988 DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

COCHER LA CASE CORRESPONDANTE

Le Membre n'a pas déployé d'activité de modification
artificielle du temps en 1988 ............. Cecatcineseeratenes /!

(Veuillez renvoyer ce formulaire, meme si aucune activite de
modification artificielle du temps n'a eu lieu cette annee)

1. TYPE (OBJECTIF) D'ACTIVITE OU DE PROJET DE MODIFICATION ARTIFICIELLE
DU TEMPS :
(a) Augmentation des précipitations ..... Cereanas e eeaeieaaes /7

Activité déployee a la suite d'une situation .
d'exception (par exemple, sécheresse) ...... Ceceraranana /7 /

Activité déployée en prévision d'une augmentation

reguliere de l'approvisionnement en €au ......cecienuess 1::7
Il s'agit de prolonger la periode humide ............... L::7
I1 s'agit d'augmenter les précipitations _
pendant la periode humide .......cviiivvnenvsnerononnnns /_/
(b) Redistribution des preécipitations ........veeveeeneenans /7
(c) Suppression de 1a grele .......ieeevevennencennesecnanas 1::7
(d) Dispersion du brouillard .......iitiiiiiiiiiennnnreensaes [::7

(e) Divers (veuillez PréciSer) .......eeeveovscnes Ceeeereeaas



- 62 -

ANNEXE A, p. 2

2. (de recherche ...... / /
(
IL S'AGIT PRINCIPALEMENT D'UNE ACTIVITE (de développement .o /7
(
(d'exploitation .... /7

3. ZONE COUVERTE PAR LE PROJET
(a) Superficie approximative de la zone cible du projet (km?)

(b) Superficie approximative de la zone témoin

(le cas echéant) (M%) & .uuriininrrnnnenneenneennenneeneenennens
4 TITRE ET/0U NUMERC DE REFERENCE DU PROJET : .. iveececnesnonnnanonnnans
5 REPERAGE DE LA ZONE DANS LAQUELLE LE PROJET EST EXECUTE : ......0.000.n
6. HISTORIQUE DU PROJET
(a) Annee durant laquelle le projet a ete entrepris : e

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

Oui /__/ Non /_ / Indéterminé /_/

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

Ooui /_/ Non /_/  Indéterminé / /
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CARACTERE DE L'ORGANISME QUI PATRONNE LE PROJET (veuillez cocher la
case appropriee) :

ACTIVITE DE L'ORGANISME ORGANISME ORGANISME

GOUVERNEMENTAL PRIVE

Agriculture

Energie

Svlviculture

Hydrologie

Fondation de recherche

Transports

Service météorologique

Divers (veuillez préciser)

ACTIVITES RELATIVES AU PROJET EN 1988

(a)

(b)

Quels sont les mois de l'année considérée pendant lesquels ont eu
lieu des operations d'ensemencement ou d'autres activites de

modification artificielle du temps ?

R I I R I I I T R N e R S I A N I RN BN BN Y RIS I R ]

(Note : Si la période considérée porte sur deux ans, comme ce
pourrait étre le cas pour un projet s'étendant sur les mois de
décembre et de janvier, veuillez indiquer les annees faisant
l'objet du rapport: exemples " possibles : décembre 1987,
janvier-février 1988, ou janvier-feévrier 1988, décembre 1988).

Nombre de jours de l'année durant lesquels ont eu lieu ces
activités ?

e s e s e s ss s e L I I I I T I I I I I I R N S R O I R R R A LR RO
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9. DESCRIPTION DES APPAREILS UTILISES POUR LA MODIFICATION DU TEMPS, DES
AGENTS DE MODIFICATION ET DE LEUR VITESSE DE DISPERSION, DES METHODES
EMPLOYEES, ETC. (voir les instructions)

(a) Systeme de dispersion de la substance d'ensemencement :

Au sol /7 Nombre de genérateurs /7

Aéronef a; Nombre d'appareils /7

Fusées /7 Projectiles d'artillerie a;
Divers (veuillez préciser) ............. e ettt tee e e e .
(b) Type de generateur :

Bruleur a acetone /7 Fuseée pyrotechnique : /7

Explosif L::7 Vaporisation de liquide 1::7

Dispersion de solide L::7 Divers .....iccevevennncnasancess
{c) Lieu de dispersion de la substance d'ensemencement :

Au sol /_—/ A la base du nuage /__/

Au sommet du nuage _::7 Dans le nuage 1::7

Si la dispersion est effectuée dans le nuage, a quelle
tempeérature ou en fonction de quel autre critere ?

SUBSTANCE - VITESSE DE ;ONS(S;;‘I"ION CONSOMMATION TOTALE
D' ENSEMENCEMENT (indiquer les unites) DURANT L'ANNEE (kg)
Ag - i Creeeseseeas  esesaeresresveciseseacsens
PbEz = iiieeiiiinaens teereeanas ¢ erssssssssases s eesaanan
Neige carbonique @ ......cceiiiitererrncacss sssasescscanes e deseasaaes
-V 0

Propane = i ieieseacsesteacsennacans  seesescsstesecasssraaane s

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

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

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



10.

11.

12,
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CARACTERISTIQUES DES NUAGES ENSEMENCES :

(a)

{b)

(c)

(d)

Convectifs /__/ Orographiques / /  Couche L::7
(cumulus) (stratiforme)

En régle générale, les températures i la base des nuages (°C)
sont

superieures a +10°C / _/ inférieures a +10°C /

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

superieures a 0°C !/
inferieures a 0°C mais supérieures a -20°C /7
inférieures a -20°C /7

Criteres de selection des jours d'ensemencement ou des nuages
ensemencés :

A s e s p e s e s e I R I I R A I I N I R A I R R I B R A I A A B I A )

L R R I B R R R I I T R I I I I B R A A I I R R A I B RS BERC T S B R N I I )

L I I I R L I I I I S I LI IR I R R S A S A A R A S R A B R BCRE BT Y IR B )

DISPOSITIONS PRISES EN VUE D'UNE EVALUATION

(a) Aucune ' /_/
(b) Expérience aleatoire /7
(c) Comparaison avec des relevés anciens /7
(d) Dégats aux récoltes /7 Coussins a gréle /7
(€) DiVeCLS I .t.iuiinesrnaescsssansnasnns Gt e iasesetsicessaasaee s e e s
(f) Existe-t-il ou est-il prévu

d'elaborer un document sur L

1'évaluation de l'activité ? Oui / / Non /_/
(g) Le cas écheant, est-il

possible de le mettre a la

disposition de 1'OMM ? Qui /_/ Nen / /
DIVERS
(a) Une étude concernant les

effets de ce projet sur

l'environnement a-t-elle éte

preparee ? Oui /__/ Nen /_/
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(b) Les couts et les avantages
escomptés (ou reels) ont-ils

été analysés ? Oui /_/ Non /_/
13. ORGANISME RESPONSABLE DU PROJET :
{a) Nom du responsable technique : .....iiviiiiieiiiivaseecennononerens
(b) Organisme : ......cc0... etsecat e e tesesesnetes et seattnan
(c) Adresse ! ..veiveviriennacanns e seea e aae et acenta s e
14, REMARQUES FACULTATIVES :
15. ORGANISME QUI FOURNIT LES RENSEIGNEMENTS
{a) Nom de l'organisme :. ....... ; ........................ ..............
(b) Titre officiel du bureau responsable : .........ceiieviennnnn e
{C). AresSSe ! .e.ceeccccccsonssonsoncssas ceeseersacer et s ensesnaet e
{Signature) (Date)

Veuillez remplir ce questionnaire et le renvoyer des que possible, et
dans tous les cas avant le 31 aout 1989, a l'adresse suivante :

Monsieur le Secretaire geéneral
Organisation meteorologique mondiale
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVE 2

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

Activites de modification artificielle du temps qui devraient figurer dans
1'inventaire '

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

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

Par exemple :

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

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

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

(d) La libération dans 1l'atmosphere de particules radicactives ou
électriquement chargées ou bien d'ions.

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

(£) L'utilisation du souffle des aéronefs et des helicoptéres pour dissiper
le brouillard, ainsi que l'utilisation de réacteurs et d'autres sources
de vent artificiel.

(g) L'utilisation de laser ou d'autres sources de rayonnement
électromagnetique.
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Activités de modification artificielle du temps qu'il n'est pas nécessaire
d'inclure dans 1'inventaire

Activités de caractere purement local, par exemple, l'utilisation de
parafoudres et de dispositifs de decharge statique sur des aeronefs, des
bateaux ou des batiments, ou bien l'utilisation de petites sources de chaleur,
de ventilateurs, de dispositifs fumigenes, de souffles d'aéronefs ou
d'arrosages pour eviter les gelées dans les reégions ou les champs plantés de
cultures que le gel risque d'endommager.

Note : Il convient de fournir un exemplaire dument rempli de de formulaire
pour chaque activite de modification artificielle du temps (denommee

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

L'INVENTAIRE DES PROJETS NATIONAUX DE MODIFICATION ARTIFICIELLE DU TEMPS

QUESTION 1

QUESTION 2

QUESTION 3

QUESTION 4

QUESTION 5

QUESTION 6

QUESTION 7

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

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

o recherche - portant sur des questions
scientifiques;

o développement - activiteés pratiques déployées a des
fins d'optimisation des procedures:

o] exploitation - activités pratiques directement axées

sur des avantages économiques.

La zone cible est la zone dans laquelle on cherche a obtenir
une reactlon La ou les zones témoins sont choisies de
maniere a ne pas etre touchées par la  substance
d'ensemencement et utilisées pour evaluer les resultats
obtenus dans la zone cible.

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

Reperer 1'emplacement ou est exeécuté le proget de modification
du temps en indiquant les coordonnées géographiques et le nom
de la region.

(a) Indiquer l'année au cours de laquelle ont ete deéployees
les premieres 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 s'il est prevu de poursuivre ‘le projet en
marquant une croix (x) dans la case approprice.

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

QUESTION 9 -

QUESTION 10 -
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Indiquer les mois de l'année pendant lesquels les activites
ont éte 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'activite serait utile. Dans certains
cas, le projet peut s'etendre sur deux ans. Il est
souhaitable que seule la partie du projet executée pendant
l'annee consideree fiqure dans 1'inventaire pour 1l'annee en
question. Si cela n'etait pas possible, veuillez préciser les
annees pendant lesquelles les activités ont ete déployees- (par
exemple, decembre 1986, janvier-février 1987).

L'expression  "appareil utilisé pour la modification
artificielle du temps" designe ici tout appareil utilise dans
1'intention de produire des modifications artificielles de la
composition du comportement ou de la  dynamigque de
1'atmosphére. Par exemple, generateurs de fumees d'AgI,
dispositifs a propane, torches, fusees, projectiles
d'artillerie, moteurs a reaction, etc.

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

{(b) Indiquer comment la substance d'ensemencement est
preparée en vue de sa dispersion (par exemple, par
combustion d'une solution d'iodure d'argent dans
1'acetone). 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 unite de temps,
masse par nuage, etc.). Indiquer, en kilogrammes, la
quantité totale de substance dispersée durant toute la
periode a 1l'etude.

(a) Indiquer, en marquant une croix (x) dans 1la case
appropriée les caracteristiques geénérales des nuages qui
ont éte choisis pour traitement.

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

(¢) Indiquer 1'intervalle predominant de tempeératures au
sommet des nuages.

(d) Quelles sont les caractéristiques qui permettent de
distinguer les Jjours d'ensemencement ou les nuages
ensemenceés des autres ?



QUESTION 11

i

QUESTION 12

QUESTION 13

QUESTION 14

QUESTION 15 -
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Cette question se rapporte a l'évaluation de l'efficacite 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 etre donnés en
liaison avec la question 14 ou sur une feuille distincte.

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

Veuillez indiquer le nom et l'adresse de 1l'organisme auquel il
faut adresser toute demande de renseignements complementaires.

Cette question doit permettre a la personne qui remplit le
questionnaire de fournir tous les renseignements qui ne sont
pas couverts par les questions 1 a 13 comprise et qu'elle juge
significatifs ou intéressants, notamment les références a des
publications sur les reésultats de l'operation ou de
l'expérience de modification artificielle du temps. Tout
renseignement qui ne figure pas dans les questions qui
precedent, plans définitifs concernant un nouveau projet,
renseignement recherché, etc. peut etre exposé en liaison
avec la question 14.

Veuillez indiquer le nom et 1l'adresse de 1'organisme qui
fournit ces renseignements a 1'OMM.
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BCEMMPHAﬂ METEDPOHOFHHECKAH OPI AHU3AUKA

R/CLA/4, NPUAOXEHUE A
G0PMA (1 AHBAPA 1988 r.)

NPOrPAMMA HAYYHHX MCCﬁEﬂDBAHMﬁ N0_0WU3WKE OBAAKOB #
AKTWBHHIM BO3JAEACTBUAM HA NOrOQY

===a_==tas:::au:az=======a=====-=n====gzgaag=ag=m§========================

BONPOCHHK o -
N0 CEOPY AAHHNX AAS PEECTPA MPOEKTOB MO AKTWBHbIM
BO3AEACTBMAM HA NOrogy - 1988 r.

ETESSIEEAT ST BAIARRIRIDIT TR T EN ST EN S E NS IAARERIITITIIARGIIIIISETISITER

NPOCBEA 3ANOAHWUTL COOTBETCTBYHWME KBALPATH
X T rseersacseseetasates

JeATENbHOCTL MO aKTUBHOMY BO3AEMCTBMH Ha NOrody He npoBojuAach 8

1988 r. L7

(NpocsBa npucnath 3Ty QOPMY, Aaxe ecau AeATEAbHOCTb MO aKTHB-
HOMY BO31EWCTBMI0 Ha NOrody 8 3TOM rogy He NpoBOAMAAch).

1. BUL (UEAL) JEATEALHOCTW WMAM NPOEKTA NO AKTUBHHM BO3AEACTBUAM HA

forogy:

8)  YBENUYECHNE OCAAKOB v eseeennnnnaonnnsssasnnssss yavy
JeATeAbHOCTH BH3BAHA YPE3BHYAWHHNMU OOCTOATENL-
cTBaMu (HanNPUMEP, 3aCYXU) ..eee. ceveees cesaeeean yavs
JeATeNAbHOCTL OCYWECTBAAETCA B UEAAX 06HYHOrO
YBEAUYEHNAA BOAOCHAOXEHMA vveeeesos Cevens ceeenees L7
C UEAbR NPOANEHUA BAAXHOTO MEPHOAA «oeveovnnennss L7
C uenbl yBEAMYEHWA OCAAKOB B TEYEHME BAAXHOTO /7
NEPYOAA e evevnnsesnsnssennns eeeeereneresinans

b) [lepepacnpegefeHie 0CAAKOB evscwss. Nesosssevesonns L7
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C)  NPEAOTBPAUEHNUE FPAA & vovveenrnnannns e reneneaen yav
d)  PACCEMBAHME TYMBHA weenvevnooeonnensensnsenenss L7
e)  dpyrue Bulb (MPOCHOA YKA3ATb) seecescocnscosoees
(MCCNABAOBAHUA vuocuvsocss L7 )
« )
2. 3TA JEATEALHOCTb HOCHT, (PAIBUTUA vvvroroocnnnnss L7 )
[NABHHM OBPA30M, XAPAKTEP ( )
(onepaTtusHoOro )
(CBOMCTBA o evvensononnens L)
3. PAAOH NPOEKTA
a) [puan3uTenbHHi pa3Mep panoHa ueau NpoexkTa (KM2) 8 vvnnvnnes

b) [lpuGausutTenbHbit pa3Mep KOHTPOAbLHOr Qo panoHa (ecau

UCNOAB3YETCA) (KM2): veuuss cevevooccnnas e eetneecnnerennnes
4, HA3BAHWE W/WAWX OBO3HAYEHWE NPOEKTA: ....... Ceesesesesseeesseeooo
5 MECTOHAXUXAEHWE PAROHA, TJE OCYWECTBAAETCHA NPOEKT:
6. UCTOPUA TIPOEKTA
d) [0 HAYANA NMPOBKTA: cesceceosessansssosssossscsssscsesosonss

b) Ocywuez:TBAAACA AW NPOEKT KaXAbi roj nocne ero Hayana?

IR a4 HeTt YA HeussecTHo. <&/
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! c) [lpeanonaraeTcA Av NPOAOAXEHME NPOEKTA B TEYEHWE CAEAYHLErO

rosa?

la L7 "Hetr L/ HewssectHo </

7. XAPAKTEP OPrAHM3AUMM, 3AKA3ABUEW NPOEKT
(NpocbGa NOCTaBUTL X B COOTBETCTBYMWEM MecTe)

JERTEABHOCTH OPIAHU3ALMM NPABUTENBCTBEHHAA YACTHAA

RS S SR T S R R R A R T AR N A N I E N I S OO I S I A I RS T A NN NS SIS AIIIRIRIIIRTI TSI

CefbCKOe XO03AKUCTRO

JHepreTuKa

JecHoe XQ3AWCTBO

[ MApOAGEUS

Hay4HO-UCCABA0BATEALCK AR

TpaHcnopT

cayxda noroau

Npouve (Npochda yKa3aTh)
8. JEATEABHOCTb NO NPOEKTY B 3TOM rojy

a) B KaKkue MecAUb TEeKYWero OTYETHOro roga NPOM3BOAMACA 3aCEB WAU
nposogunfach Apyras A1eATEeAbHOCTb NO aKTUMBHOMY BO34EMCTBWW HA
noroay?
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((lpumeyaHue. ECAM OTYETHHWI NepuoA 0XBaTwBaeT ABa roia,
HanpuMep, npu coodueHuW wHEopMauuum 0 NPOEKTe, OCYUECTBAREMOM
B TEYEHUE JeKadpAa W AHBapA, TO Npocb0a ykKasaTtb rodH.

llpumep: Jaekadpb 1987 r., AHBapb-GesBpanb 1988 r.: Apyrou
npuMep: AHBapb-fespasb 1988 r.,1exadpb 1988 r.).

b) CKONbKO AHE# NPOBOAMNACHL 3T JCATEABHOCTB? vevevecooosscnsnses

9. ONUCAHWE YCTPOACTBA AKTUBHOr0 BO3AEMCTBMSA HA NOrojy, PEACEHTOB
AKTUBHOr0 BO3JAEACTBMA U CKOPOCTM WUX PACNHAEHWA, UCNONb3YEMbIX
METOA0B X T.h. (cM. yKasanus)

a) CucrteMma J0CTaBKM Marepuana AnA 3acesa:

HaseMHAA 7 vevevnnnnnns CKOMbKO reHepaTopos? L7
CaMONT 7 vevevensnnns CKOAMbKO camoneTtos? L7
PakeTH Yavy ApTuanepuiickue chapais L7

1P0YaA (NPOCHOA YHKA3ATD) e e eeeeoesessnasonasessasssssossosasess

b) Twun reHepartopa:

AUETOHOBAA ropesKa Z/—7 MNupoTexHuyeckas paketra <L/
B3pwBYyaTOE BEwecTso /-7 Pa3lpu3rusaTtens xuakoctu L7
PacnHANTENbL TBEPANX YacTHU £/ [POYEE: +...... e eeeeeeeaenne

Cc) PacnosoxeHue BHNYCKA 3aceusBawuero seuecrsa:

Ha3emHoe /=7 HWxHAA rpauua odrakos L

BepxHAA rpaHuua odnakos Z_7 B odaakax L7

Ecau BHNYCK OCYUECTBAAETCA B 00/AaKe, TO NPU KaKOR TEMNEpartype
AWK APYTrOM KpuUTepuu?

OOOOOO e 9 ¢ ¥ 09 Q00O G 2 C 0O €6 L3OO ¢S B O 0T O V0O G L EEOE OO0 S O0DS 6008 S8 H 0SS

!80..Q'OQQG'.QO.GOB9.90.'00'l(-QOQOOI'QG"...Qﬂol......o.".l.ﬁ
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IS E SN N I I I R R I R R I R R I S R S e N T I I e I R N e I N I I T AR E IR R NS TS SRS

PeareHr Pacxoa O6umn pacxol 8
3acesa (yKa3aTb ejuHuub W3MEDEHMA) B TeuyeHue roga (B8 Kr)

R S S S S E S I R S e S I S S N S S R S O R R T e R R I N AR ST EE RS S RESRI T SIS EE SRS IEEs

AGL i it it ieeieetet eereseeeeneesrneereaanes
PbI,

ooooooooooooooooooooooooooooooooooooooooooooooooo

CYXOM MBI vieitevevnenesononnessanes  sessssnsesasnsssaneannsss

10. XAPAKTEPUCTUKW OBPABATHBAEMNX OBNAKOB:

a) KOHBEKTHBHbuE ' Caoi
(kyyesse) Z—7 Oporpaduyeckue <7 (caouctoodpasHue) £

b) [lpeodnralranuan TeMnepaTypa 8 HMUXHER yacTu odnaka (CO):
Buwe +100C L~ |  Huxe +100C 7

¢} [fpeodnajawuan TeMnepatypa B BepxHer yacTu odnaxa:
Buwe 00C L7
Huxe 00C, Ho swuwe -200C 7
Huxe -200C /7

d) Kputepuu, “CNOAL3YEMbE NPU BHOOPE JHEH Wan oGnakoB AAs8 pacdoTh:

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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11. O6OCHOBAHMA 148 OUEHKK
a) He wdeetrca L7
b) PaHAOMW3MPOBAHHLA 3KCNEpuUMEHT L7
C) CpaBHEHWE C WUCTOPUUECKMMM faHHHMU L7
d) Yuepd ypoxaw L7 Fpasomepy /7
B) [IPOUME: teevenncsocscns thesesesecerrrnnsanrecesnsonraraseerens

f) WMeeTca AM JOKYMEHT N0 OUEHKE

MAK NAAHUPYETCA TaKoBOW? A 7 HET £/
9) Ecau aa, TO MOXHO AU ero
HanpasuTh B -BMO? W L= HET £
12. PA3HOE

a) buna au nNoAroTosNeHa ANA 3TOrO
NPOEKTAa OUEHKa BAWAHMA Ha
OKpyxawuyn cpeay? ' W 7 HET 7

b) [poBejeH AW aHaAM3 npesnonaraemsx
(Mau DaKTUYECKMX) 3aTpar M Burog? A LT HET £/

13. HA3BAHWE OPIrAHW3AlUMM, OTBETCTBEHHOA 3A NPOEKT:
a) daMuauA raaBHOr0 TEXHUUBCKOMD MMUA: coveossess cescnns Cessacsone
b) OpraHM3auuA: cveecececees cesesessesccccnes Ceeesessesecsescoens e

c) MNoYTOoBHA ALPEC: voess ressesase ceesessas s eeesccessnsassrasaseas
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JOBHE 3AMEYAHMA:

15.

OPrAHW3ALMA, HANPABAANUWAA OTYET:

a)

b)

c)

Ha3BaHWe OPraHu3auunu, HanpaBAAHUEA OTUBT: veeeeseronncrnsnsons
OPuunanbHoe Ha3BaHWe OTBETCTBEHHOMD NOAPA3AENEHUA: .veevnases
anTOBuﬁ aﬂpec: LI I I R I I B B N BN RN B BN Y B BN BE RN RN N BN AN B NN BB B A B B AL B R N RS A

8 00 4 088 000 00 P G0N0 LRGeS OSSO N S 000 SO SENN O RO e ONEE LSRN DNDSSDRNDODS

(Noanuch) (Jata)

Mpocbda 3aNCAHWTL M BEPHYTb 3TOT BOMNPOCHUK NO BO3MOXHOCTH CKopee
M B JGOM CAayyae He no3aHee 31 asrycrta 1989 r. no afpecy:

The Secretary-General

World Meteorological Organization
41, Avenue Giuseppe-Motta

Cage postale 2300

1211 GENEVA 2

Switzerland
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NPUMEYAHKA N0 COCTABAEHMH OTYETA O AEATENBHOCTY
N0 _AKTMBHbHM BO3JEACTBMAM HA NOrafy

leATeNbHOCTL N0 aKIMUBHHM BO3JeH
B_PeecTp

3aCenMBaHMe MAW pacnpocTpaHeHue B 06AAYHOCTW MAM TyMaHe
KaKoro-AMGo BewecTBa C UEAb M3MEHEHWA pacnpejeneHWA pasMepa Kanenb,
00pa30BaHkA KPUCTANNOB AbAa MW KOary AAUMM KaneNeK, W3MEHBHME pa3BUTUA
rpaja Wiau MOAHWA UAM OCYWECTBABHWE KAKOro-AuGo BO3AEACTBUA Ha
BCTECTBEHHOE Pa3BuUTHE UMKAA 001aKOB WAK ux OKPYXEHUE .

Jndana Apyras AeATeNbHOCTb, OCYWECTBAAEMAaR C UEAbH BH3HBAHWA
WCKYCCTBEHHbHX WM3MEHeHWA B COCTaBe, NOBEAEHWA MAM AWHAMUKE aTMocfeps.

Hanpumep:

a) UMCNOAb30BEHWE OMHA MAM UCTOYHUKOB TENAA ANA OKE33HWUA BAWAHMUA
Ha KOHBEKTUBHYH UWUPKYANAUUK MAK ANA UCNAPEHUA TyYMaHa;

b) aKkTuBHOE BO3AEACTBME HA OOMEH COAHEYHOWA pajuauun 3eMau Uau
06naKoB NOCPeACTBOM BhAeJEeHMA B aTtMochepy rasos, nuau,
XUAKOCTER MAW a3po3onei;

C) @aKTWBHOE BO3AEWCTBME HA XaPAKTEPUCTUKU NOBEPXHOCTEA 3EMAU UK
BOAN NPW MOMOWK ONbABHMA MAK 00padOTKM NOPOWKAMU, XWUIAKWUMK
pacnuanTeNAMn, KpacuTeaaMu UAuW ApyruMu BelecTBaMu;

d) BbjeseHue B arMochepy 3INEKTPUYECKWU 38PAXEHHHX WAWU
PaINOEKTHUBHLIX YaCcTHU, WAM HKOHOB;

e) npuMeHeHue B atMocfepe ylapHuX BOAH, MCTOYHWMKOB 3BYKOBOM
AHEePruu uan APYyrux B3pPHBHHEX WAU BKYCTHUYECKUX MCTOUHMKOB;

f)  MCcnoAb30BaHWE CaM0AeTOB W BEPTOAETOB AAA CO3AAHUA HUCXOAAUWX
NOTOKOB B UEAAX pacCeuMBaHMA TyMaHa, a TaKie WCNoAb30BaHue
PeaK TUBHWX ABUraTenel U APYrux UCTOYHUKOB CO3JaHUA
WCKYCCTBEHHOr 0 BETPA;
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g) WCNOAb30BaHWE NA3ER0B WA APYFUX MCTOYHUKOB 3INEKTPOMATHMTHOW
pagnauuu.

JeATENbHOCTL N0 _AKTUBHHIM BQIALACTBMAM HA NQrQgy, KOTODVI He CAejver
B AUYATh B Peecrp

leATeNBHOCTL, HOCAWYH YUCTO NOKAAbHHIA XapakTep, TaKyw, Kak

T T HCNOAE 30BAHUE O TPAXATENE A MONHHA MAKM CTETUCTHYECKUX Pa3PALHNUK OB HA
CaMoaeTax, cylax Mau 32aHUAX UAW UCNOAb30BAHME HEOO0AbUWMX WCTOYHWMKOB
Tenna, BEHTUAATOPOB, NPOTUBOTYMAHHMX YCTPOACTB, CO34aHWE HUCXOLAWErO
‘BO34YWHOro NOTOKA BO3AYWHLMW CYAaMKW WAWM PACNbAUTENAMA ANMA NPEAGTBPAWEHUA

3aMOPO3K0OB HA Yy4yaCcTKax WAW NOAAX C MOCEBOM KyAbTYp, KOTOPHM HAHOCAT YlWepd
3dMO0P0O3KH MAW MOPO3H.

NpuMeyeHue. [ a_33MN0AHU UH 3K 3IEMNAR Mbl_ ] KayJoro suja
JEATEABHOCTW N0 aKTHUBHHM BO3IJEWCTBMAM Ha noroly (8
JaNbHenleM UMeHYEMOrQ KaK NpoeKT).
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AONOAHUTEANBHHE NOACHEHUA
K BONPOCAM A4

PEECTPA HAUWOHA/LHNX NPOEKTOB NO AKTWBHWM BO3AEACTBMAM HA nOrody

NYHKT 1

NYHKT 2

NYKHT 3

NYHKT 4

NYHKT 5

NYHKT 6

yKaxute 3HaukoM (X) AYerKy, KOTOpaa COOTBETCTBYET UEAAM
leATenbHOCTU. (104 NpOeKTOM NOJpa3yMeBaEeTCA CBA3aHHAA Cepun
AEACTBMA NO aKTWBHHM BO3AGACTBMAM HA NOrogy, MMeEwUMX oduyn
Uenb M NpOBOAKMMEIX B KOHKPETHOM MecTe.

Ykaxute 3HaykoM (X) AYEAKY, COOTBETCTBYHUWYW UEAU ABATEALHOCTM:

- WUCCNeA0BATEALCKAA -~ BONPOCH Hay4yHHX UCC/Nel0BaHUN;
- pa3ssutue - nojeBas pagora no OnNTUMMU3AUUK
npoueayps;

- QnepaTtuBHaRA - nojesan padora, HanpasB/AeHHAs Heno-
: CPEACTBEHHO Ha A0CTUXEHWE 3KOHOMU-
YECKUX BHIOL.

o4 paiioHOM Ueau noapas3yMeBaeTCA PanoH, B NpPesesax KoToporo
npeanonaraeTcA odHapyxuTb NOCAEACTBMA JEATEAbBHOCTH Mo
dKTUBHOMY BO31EACTBMO Ha norojy. (104 KOHTPOAbHHM DAROHOM
(4An panoHaMu) NOHMUMAKWTCA PaWOHH, KOTOPNE BHOPAaHH TaKk, 4YTOOMW
CHW He noaBepraiuchb BO3JQEACTBMAM 33aceBawliux BEWEeCcTs; OHWU
UCNONL3YITCA ANR OUBHKW Pe3ynbTaToB B8 Npejefnax panoHa ueiu.

Bnuuure HassaHue W/Wan 0003HAYEHME NPOEKTOB, MCNOAb3YEMBIX
ONepaTopoM. EcAu NPOEKT GWA 3aperucTPUPOBAH B NPEAHAYUEM
PeecTpe, npocbda ykasatb HoMep PeecTpa BMO, KOTOPW# CTOMT B
KoaoHke 1.

C noMoubWw reorpafuyecKux KOOPAMHAT W Ha3BAHMA PAMOHOB YKAaxXuTe
MECTO OCYWUECTBAEHMA NPOEKTE NO aKTMBHLIM BO3AEGACTBUAM Ha
noroay.

a) Ywaxute rog OCYNECTBHEHMH‘HEDBOHaqaﬂbHOﬁ AEATE/NbHOCTH NO
HacToAlueMy NpoeKkTy;
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b) YKaxute, OuAM AM Nepepusy B JEATEAbHOCTM WMAM Xe 0OHa
NPOBOAKAACL KAXAH# FOA CO BPEMEHW Hayana;

C) YKaxute, npesnonaraeTcA AW NPOJOAXMTb NPOEKT B GYAYUEM,
nocTasnB 3HAYOK (X) B COOTBETCTBYWUEH AYBKHKE.

~ NYHKT 7 - YKaxuTe OCHOBHOA POA 3aHATMA OpraHusaumd, xotopas

GuHEHCHUPYET NPOeKT, 0603HAayWB 3HAYKOM (X) COOTBETCTBYHUYH
AYERKY (NPU HEOOXOAMMOCTH UCNOAB3YWUTE HECKOABKO 3HAYKOB).

NYHKT 8 - B Kaxkue MecAud M CKONbKO AHEH ocyuWecTBAANACL ONepaTHsHan
nosesan fasa npoexkrta? buaa Ob nonesHa awdas uHGopMauus,
KacanwanAcA uenen JEATEALHOCTW. B HEKOTOPHX Cay4yaAx NPOEKTH
0XBaTHBANT 4Ba roja. XeparenbHo BKAWYMTL B Peectp 33
KOHKPETHNA COA TOABKG TY 4acTbh, KOTODAA (POBQAMAACH B
QTYeTHu# nepuold. Ecau 370 HEeBO3MOXHO, NPOchOa yxas3aTb rogu,
B _KOTOPWE NpoBoAMAach JEATEALHOCTb, HanpwuMep, Aaexadpb
1987 ., ansapp-gespans 1988 .

NYHKT 5 - [od ycTPOACTBOM aKTMBHOrO BO3AEACTBMA HA NOrody
noApasyMesanTCA MOOWE yCTPOACTBE, WCNOAb3YEMHE C UEALN
HaMEPEHHOr O BH3HBAHMA WUCKYCCTBEHHHX W3MEHEHHW A B COCTABE,
NOBEJGHWUM WAM AMHAMWKE aTMoc@eps. Hanpumep: reHepaTopH
3aCenBaHNUA {oluCTuM CepedpoM, NPponaHoBHe YCTPOACTBA,
MMPOTEXHAYECKME YCTPOACTBA, PaKETH, apPTMANEPUACKME CHApALN,
PEAKTUBHNX ABUraTeaM W T.A.

a) CuvcTeMa A0CTaBKM 3acenBamiuux BeWecTB. Ykaxure,
0603Hayus 3HayKkoM (X) COOTBETCTBYHUYH AYEHKY, XapakTep
CUCTEMH A0CTABKWM - HAa3eMHAA, BO3AYWHAA M T.A.;

b) YKaxure cnocod NOArOTOBKM 3aceuBanwWero Bewecrtsa ANA
pacnuaeHua (HanpuMep, NYTeM CXMraHWA aueToHOBOro
pacTsopa COeAMHEHMA MoaucTOoro cepedpa). PacnwaeHue
TBEPANX YACTHUU OTHOCHTCA K PacCeuBaHWW felAHHX KPYMUHOK
(HanpuMep, cyxon aex), nopowxka (HanpuMep, NeCl ) U T.A.;

C) Ykaxure, 0603HauyuMB 3HAyKoM (X), COOTBETCTBYHUYH AYERKY,
MBCTO PacCeuBaHWA 3aCeMBanliero PeareHTa;
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NYHKT 10

NYHKT 11

NYHKT 12

NYHKT 13

NYHKT 14

NYHKT 15

d) YKaxuTe, KAKWe 3aceuBanlMe PeareHTH WUCNoAb3YHTCA y
KaKoBa CKOPOCTb pacceuBaHuA (Macca Ha eLMHUUY BPEMEHHU,
Macca Ha 00naKO W T.A4.). YKaxure, B KuaorpamMax, oduee
KONMYECTBO peareHta, PacCeAHHOro B8 TEYEeHWEe OTYETHOoro
nepuoaa.

a) YKkaxute, o603HauMB 3HAyKoM (X), suenky, oduyiw
XapaKTepucTuKy odnaKoB, KOTOpbe BHOPaHu fAA 06pacdoTKu:

b) Ykaxute npeodsaganiuii AManasoH TeMnNepaTyp Ha HUXHeu
rpaHuue odnaka;

C) YKaxute npeodnajanwumniA IKana3oH TemnepaTyp Ha BEPXHEH
rpaHuue odaaxa;

d) [0 KaKuUM XapaKTEpPUCTUKAM OTAMYAKNT AHU MAWM odnaka,
noABeprHyTHe BO3AGHCTBMIG, OT TEX, KOTOPHE He Guau
noaABeprHyTH BO3ACHCTBMN?

3T0T BOMPOC OTHOCMTCA K OUBHKe 30PeKTWBHOCTM NpoeKkrta.
lpesocTasfeHue doabwero odvemMa WMHOOPMalvKM No CPejCcTBaM,
UCNOAb3YyeMuM AR OUBHKWU NMONOXUTEALHLX CTOPOH NPOEKTa, TOALKO
NPUBBTCTBYETCA, U 3Ta MHHOPMauMA MOXeT GHTb HDEﬂCTaBAEHa noa
NYHKTOM 14 uAM Ha OTAEAbHOW CTPaHMUUE.

3T0T BOMPOC OTHOCHUTCA K AGOMY aHaau3y, NPOBEAEHHOMY C UEAbH
pacyera W/MAK W3MEPEHMA OCLero W3MeHeHWA OKPyxawuein cpeaw,
NoABEPrHyTOA BO3LEACTBMO, M OTAEAbHMA BONPOC KacaeTCA
npeanofaraeMx UAW NONYYEHHHX 3IKOHOMUUECKUX BHIOL.

Cooduute HassaHWe W aapec 0PraHM3auuM, B KOTOPYH MOXHO
HanpasAATb 3anpock 0 nocAeaywuen MHHOpPMaL UK.

JTOT NYHKT NO3BOAUT AUUY, NPEACTaBAANUEMY OTYET, BKANYUTDL
MGyl MHOOpPMaUM0, KOTOPAR He Bowna B MNYHKTH ¢ 1 no 13, HO
KOTOPY® OH CuMTaeT BaxHOW WMAW NpeacTasiAnlel uMHTepec, TaKyw,
HanpuMep, KakK CCHAKA HAa onydAuMKOBaHHWE OTYETH,
npejcTasifwuue pe3yabTaTh OCYWECTBABHUA aKTWUBHOIO
BO34EeACTBMA HA NOrody WAM 3kcnepuMenta. Jfudaa He
cooduaswaAcA paHee uMfopMauua, onpejefeHHNe nAaHM Ha HOBHN
NPOEKT, MOMCK WHpOPMAUMKM W T.A. MOTYT CHTb OTPaxeHo nol
NyHKTOM 14,

Npocbda cooGUMTL Ha3BaHWe W ALPec YUPEXIEHMA, KoTopoe
nepejaet 3Ty uHhopmaunn BMO.




ORGANIZACION METEOROLOGICA MUNDIAL

R/CLA/4, ANEXO A
FORMULARIO (1 DE ENERO DE 1988)

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

CUESTIONARIO
PARA RECOPILAR DATOS DESTINADOS AL INVENTARIO DE 1988 DE PROYECTOS
NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

SENALAR EN LA CASILLA CORRESPONDIENTE
MIEMBRO DE LA OMM .........co0uune e er et seneesssassanna secscas e v

El Miembro no ha llevado a cabo actividades de modificacidn en /——Z
1988

(Sirvase devolver este formulario aunque no se haya llevado a cabo

ninguna actividad de modificacidén artificial del tiempo este ano.)

1. TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACION
ARTIFICIAL DEL TIEMPO:
a) Intensificacidn de la precipitacidn ...............c... e 47

Esta actividad es la respuesta a una situacidn
de urgencia (por ejemplo SeQUIAS) ...vvvrvvrvnneneenennnns /7

Egta actividad tiene por objeto lograr un aumento
del abastecimiento normal de agua ....... Crarerer et /7
7

Se trata de prolongar el periodo humedo ...........cuvn.. /

Se trata de aumentar la precipitacion durante el

periodo humedo ...... et et ceee 4/
b) Redistribucion de la precipitacidén ............... e /7
c) Supresidn del graniZo .........eeviieierrnnnrereenaeennn. /7
d) Dispersidn de la niebla .........o..... B S 2

e) Otros (eSpPecCifiqUense): ...vueeveeernnsennronseesneenenes
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ANEXO A, p. 2
( de investigacién .... /_/
SE TRATA PRINCI- ( -
2. PALMENTE DE UNA ( de desarrollo ....... /7
ACTIVIDAD ( .
( operativa ........... /7
3. ZONA QUE CUBRE EL PROYECTO
a) Superficie aproximada de la zona del blanco (km?®): ...........
b) Superficie aproximada de la zona de control (si procede)
e
4 NOMBRE Y/O REFERENCIA DEL PROYECTO: ...uvivvrtreerooeneosannononnannes
5 SITUACION DE LA ZONA EN LA QUE SE EJECUTA EL PROYECTO:
6. HISTORIAL DEL PROYECTO
a) Ano del comienzo del Proyecto: v...eeeieereierennnreneennnnens
b) Indique si el proyecto se ha realizado cada ano desde el
principio de los trabajos
si /7 No /_/ No se sabe /_ /
c) iSe ha previsto que continue el proyecto durante el ano proximo?

’ — —— ——

s /7 No /7 7/ No se sabe /_/
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NATURALEZA DE LA ORGANIZACION QUE PATRCCINA EL PROYECTO
(coloquese una X en la casilla que corresponda)

ANEXO A, p. 3

ACTIVIDAD DE LA ORGANIZACION GUBERNAMENTAL

PRIVADA

Agricultura

Energia

Silvicultura

Hidrologia

Fundacion de investigacidn

Transporte

Servicio Meteoroldgico

Otras actividades (especifiquense)

ACTIVIDADES RELATiVAS AL PROYECTO EN 1986

a) iCuales son los meses del ano durante los
realizado operaciones de siembra u otras
modificacion artificial del tiempo?

cuales se
actividades

han
de

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

(Nota: Si el periodo abarca mas de dos anos.,

y enero, sirvase indicar los anos de que trata el

como podria
ocurrir si un proyecto se realiza durante los meses de diciembre

informe;

ejemplos posibles: diciembre de 1987, enero-febrero de 1988 o

enero-febrero de 1988, diciembre de 1988).

b) Numero de dias durante los cuales se han llevado a cabo estas
Lo ) B S N - T =Y -

DESCRIPCION DE LOS APARATOS DE MODIFICACION ARTIFICIAL DEL TIEMPO, E
INDICACION DE LOS AGENTES DE MODIFICACION Y SUS INDICES DE DISPERSION,

TECNICAS EMPLEADAS, ETC. (veéanse instrucciones)

a) Procedimiento de siembra:

Desde tierra VA iCuantos generadores?

l\
~



ANEXO A, p. 4

Desde aeronaves /7 ...... iCuintas aeronaves? /7
Mediante cohetes /7 Proyectiles de artilleria / /
Otros (especifiquense): ................ e e

b) Tipo_de generador:

Quemador de acetona 1::7 Fulguracidén pirotécnica 1::7
Explosivo Y Neutralizador liquido /7
Dispersion de sus- /7 OLrOS:  tivniivnivennnnrnnnnan
tancias solidas

c) Lugar de_lanzamiento_del material de_siembra:
En tierra L::7 Base de las nubes 1::7
Cima de las nubes 1::7 Interior de las nubes L:r7‘

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

L A A L R R R R A A R I R R R I R A I B A A A N N A B R R R R SRR

Material de Cantidad de material Consumo toEal durante
siembra consumido este ano (kg)
(dar unidades)
AgI cecesiaarenan Ceessaseereanas e esasa e e a e e
PbI. Ceeeeeenc e e s eneannenn e ST
2 6 o - o
NaCl et e et s esecestenes e eeneanee aeeen et e Cete e
Propano Cesssnmesenansane cecsescanna  » woeean cseeednineatesennsans

L R I R LI I R N I I I I R )
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ANEXO A, p. 5

CARACTERISTICAS DE LAS NUBES TRATADAS:

a) Cogvectivas _ _ ] . Capa de nubes -
(cumulos) /7 Orograficas /_/ (estratiforme) / /

b) En general las tempefaturas de la base de las nubes (°C) son:
Superiores a +10°C L::7 Inferiores a +10°C L::7

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

Superiores a 0°C /_/

Inferiores a 0°C pero superiores a -20°C /7

Inferiores a -20°C /_ /

d) Criterios de seleccidn de los dias de siembra o de las nubes
sembradas:

-o-.-u.onsn-.-t--.n--onn-o-nu-.nancooooooootoooooo.cto-oocoo--a-acoouau

DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION

a) Ninguna /7

b) Experimento aleatorio /_/
c) Comparacion con registros histériéqs /7
d) Danos causados a las cosechas L::7 Paquetes de granizo [::7
e) DeMAS: +vvureenennrennnnn. e eraee s eieeeeaesenennannannnaas
£) Indique si existe o si se ha pre-
visto preparar un documento sobre . S
la evaluacidn de la actividad ST /_/ NO / 7/
g) Si procede indique si es posible o _
facilitarlo a la OMM SI / 7/ NO /_/
DIVERSOS
a) Indique si se ha preparado un
estudio sobre los efectos de
este proyecto para el medio . -
ambiente ' SI /__/ NO / 7/
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b) Indique si se han analizado los - -
costos y las ventajas previstos - 8T / _/ NO / /
13. ORGANIZACION ENCARGADA DEL PROYECTO
a) Nombre de la persona encargada de los aspectos tecnicos ......
b) OTGANIZACION & vttt ettt ereeeetiee e eeeenrnnnaesnensnnss
c) e B =T To T =S
14. DEMAS OBSERVACIONES:
15, ORGANISMO QUE PRESENTA LA INFORMACION:
a) Nombre del organismo:......cccvvv.. M eesee e sesat s ee e
b) Titulo oficial de la dependencia responsable: ................
c) Direccion: .......cevveueenn. et e etecaeaeareneareeee e

(Firmado) {Fecha)
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Sirvase rellenar el presente cuestionario y devolverlo lo antes posi-
ble, y en todo caso antes del 31 de agosto de 1989 a la direccion siguiente:

Senor Secretario General
Organizacion Meteoroldgica Mundial
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GINEBRA 2

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

Actividades de modificacidn artificial del tiempo que deberan consignarse en
el inventario

La siembra o dispersion, en las nubes o en la niebla, de cualquier
sustancia inyectada con objeto de alterar la distribucidon de las dimensiones
de las gotas, que produzcan cristales de hielo o la coagulacién de gotas mi-
nusculas, que altere el proceso de formacidn de granizo o de descargas eléc-
tricas, o que incluya de un modo u otro en el desarrollo natural del ciclo de
formacion de nubes o en el medio que las rodea.

Cualquier otra actividad, realizada con intencion de producir por me-
dios artificiales cambios en la composicién, el comportamiento o la dinamica
de la atmosfera.

Por ejemplo:

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

b) la modificacion del intercambio de la radiacion solar de la tie-

rra o de las nubes, mediante la emision de gases, polvos, liqui-
dos o aerosoles en la atmosfera:;

c) la modificacion de las caracteristicas de las superficies te-
rrestres o liquidas espolvoreandolas o tratandolas con sustan-
cias pulverizadas, o con liquidos nebulizados, materias coloran-
tes u otros materiales;

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

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

£) la utilizacidén de aviones y helicdpteros para la dispersidn de
la niebla mediante la corriente de aire provocada por las palas
o hélices de los mismos, asi como la utilizacion de reactores y
de otros generadores artificiales de viento;

g) la utilizacidn de lasers u otras fuentes de radiacion eletromag-~
nética.
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Actividades de modificacion artificial del tiempo que no deberdn consignarse
en el inventario

Actividades de indole puramente local, tales como la utilizacidn de
pararrayos o dispositivos de descargas estaticas a bordo de los aviones, bu-
ques o edificios; o la utilizacidén de pequenos focos caloriferos, 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 formacidn de hielo en zonas o terrenos en los que
los cultivos son susceptibles de sufrir danos por causa de las heladas.

Nota: Se solicita el envio de un ejemplar rellenado de este formulario para
cada actividad de mocificacion 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 MODIFICACION ATIFICIAL DEL TIEMPO

PREGUNTA 1

PREGUNTA 2

PREGUNTA 3

PREGUNTA 4

PREGUNTA 5

PREGUNTA 6

PREGUNTA 7

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

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

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

nomicos. )

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

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

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

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

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

c) indiquese si esta previsto que el proyecto continte, sena-
lando con una (X) la casilla adecuada.

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




PREGUNTA 8

PREGUNTA 9

PREGUNTA 10
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Indiquense los meses del ano durante los cuales se han reali-
zado actividades sobre el terreno en el marco del proyecto y
el nimero de dias de actividad. Cualquier otra informacidn
sobre el campo de apliacion de la actividad. Convendria que
sdlo se mencione en el inventario la parte del proyecto reali-
zada durante el ano de que se trata. Si esto no es posible,
sirvase especificar los anos durante los cuales se han reali-
zado las actividades (por ejemplo: diciembre de 1987, enero-
febrero de 1988).

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

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

b) indiquese el modo en que se prepara el material de siembra
para su dispersion (por ejemplo, quemando una solucidn de
yoduro de plata en acetona). La dispersidon de sustancias
solidas se refiere al lanzamiento de granulos (por ejem-
plo, hielo seco), polvo (por ejemplo, NaCL), etc.:;

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

d) indiquese qué material de siembra se utiliza y su 1indice
de dispersién (masa por unidad de tiempo, masa por nube,
etc.) Indiquese la cantidad total de material empleado
durante el periodo de este informe en kilos.

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

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

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

d) iCudles son las caracteristicas distintivas de las nubes
en los dias en que se han sometido a tratamiento y de las
nubes no tratadas?
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PREGUNTA 11 -

PREGUNTA 12 -~

PREGUNTA 13 -

PREGUNTA 14 -

PREGUNTA 15 -

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

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

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

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

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




APPENDIX B

COPY OF FORM FOR REPORT ON COMPLETED WEATHER MODIFICATION PROJECTS



WORLD METEOROLOGICAL OQORGANIZATION

R/CLA/4, ANNEX B

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: ...ttt iieiitaiitncassnstnancansnes Cereas et

1. DESCRIPTION OF PROJECT

1.1 Project identification (name/location/organization): ............. .00

1.2 Purpose(s) of project

Precipitation augmentation - rainfall 1::7 snow /  /
Hail suppression 1::7
Lightning suppression /_/

Other (please specify): ...ttt iniiiannsan Chee e Chee e

1.3 Major cloud type involved:

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

2. DURATION OF PROJECT
2.1 Project duration in vyears: ...............;........... ......... RN .
2.2 Operational period within each year:

From: ....... To: .+...... inclusive.
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3. SEEDING OPERATION
3.1 Seeding agent: Agl / _/ CO, /_/  NaCl /_/

Other (please SPeCify): v . ittt ittt ittt neruteentnroeenenonenonnns
3.2 Generator(s): On ground L::7 Airborne L::7

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

Altitude of seeding (M) ...ttt eetnnnnenennnneneeneeneeeenns

Length of seeding track (m or KmM): ....itiivnineiinenrenaroierecenerans

Seeding rate (Kg h ')t oot unnii it iet ittt eeenrnnennennns
4. PROJECT DESIGN
4.1 Basic design:

Target only L::7 Target + control L::7 Cross-over 4::7
4.2 Distance between-areas (Jm): ......iuiieictiniennennoeonnssnnassnrnesnsns
4.3 Area definition:

Fixed /_ / Variable /_/

If variable, give basis for definition: .........ciiiiiiirerecennnnnnas
4.4 Area subdivisions, if any (give number and nature): ...........c0iiunen
5. PROJECT SITE
5.1 Project terrain:

Mountainous [::7 Hilly /_/ Flat /_/
5.2 Size Of target Ared (KT )t . .uivun et eneeneeeeesnenonenensnneneennns
5.3 Size of control area (M2 ). ..uiinennreinnennnenneenenannaennennens
5.4 Number of precipitation gauges:
5.4.1 All types of precipitation gauges in_target area: .......... ...
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4.2 Recording precipitation gauges_in target_area: ........... 0o,
Recording precipitation gauges_in control area: .......ciieeeveaneienns

.5 Other verification quantities (e.g., radar reflectivity, alrcraft
cloud measurements, hailpads, etC.): ...t iiner e itinnrnnens

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

EXPERIMENTAL UNIT

.1 Duration of unit in hours or days: ....... et et e e e ettt e
.2 Conditions determining whether unit is seedable or not: ........covve.s
.3 . Total number of units seeded and not seeded (in-case of cross-over

design this applies to each area):

.4 Randomization of experimental units:

Unrestricted L::7 Restricted L::7

If restricted, give nature of restriction: ....... Cherieecrr e ana s

.S Standard seeding period (hours): ............. e e aes et

OVERALL PROJECT RESULTS (no stratification or partitioning)

.1 Name of statistical test(s) and/or analysis (analyses):
.2 Transformation(s) for each test: .............. N Cree et
.3 Results for each test and/or analysis: .......ouieiiivuiternivereninnnnnnn

.3.1 Qualitative:

No More Less Less

Differ- _ Precipi~- Precipi- Hail

ence /7 tation /_/ tation /_/ Mass / /
Other qualitative results: ........cc000uuunn Ceeees e erea it araeseas .

.3.2 Quantitative:
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8. BASIS FOR ASSESSMENT OF RESULTS
8.1 Analytical specifications fixed BEFORE the project began
8.1.1 Nature of stratification(s), if any: ..., i iiiiiitntinereenrennennens

8.1.2 Sample size for each stratification (No. of seed/no-seed units):

Seed: .....iein. No seed: ........ P

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

8§.1.5 Results for each stratification, test and transformation:

Qualitative: ........ccciienennnn. Wt eetee e et e e
Quantitative: ......;.Q,..; ..... e e e e e ea e
8.2 Analytical specifications chosen AFTER the project began
8.2.1 Nature of partitioning(s): .......... e it e s ee e e ee ettt

§.2.2 Sample size for each partition (No. of seed/no-seed units):
Seed: ceseieaas g No seed: .............

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

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

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

8.2.5 Results for each partition, test and transformation:

Qualitative: ......... e et e ereares s e et e e
QUANE LA AVE . it it e i i e i i it st
9. EXTENDED AREA EFFECTS (i.e., outside the target area)
9.1 Sign of effect: L.ttt i i i i i it st s e

9.2 Maximum distance observed: ....c.ii it et eeneertsvesosnstanasonnse




9.3

10.

11.
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Statistical significance (size of area and probability):

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

R I T T T I I T T S S S T T S T T T T
.......................................................................
.......................................................................
.......................................................................

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

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

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

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

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

LI I I T O I I I R O I I I I A T I I N B B R I R R A Y
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ORGANISATION METEOROLOGIQUE MONDIALE

R/CLA/4, ANNEXE B

RAPPORT SUR UN PROJET DE MODIFICATION ARTIFICIELLE
DU _TEMPS DEJA REALISE

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

MEMBRE DE L'OMM @ ...ttt eninensnaranccasnnans e rter ettt
1. DESCRIPTION DU PROJET
1.1 Identification du projet (titre/zone d'execution/organisation)
1.2 But(s) du projet
Augmentation des preécipitations Pluie a; Neige /!
Suppression de la grele /7
Suppression de la foudre 1::7
Autres modifications (veuillez préciser) et e e tacee e e
1.3 Principaux types de nuages traites :

Orographiques /_/ Cumulus /_/ Stratiformes /__/ Systeme frontal/ /
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2.1

2.2

3.1

3.2

3.3

4.1

4.2

4.3

DUREE DU PROJET

Duree du projet, €N QMMEeS : ...evveeenennrnn.. et

Periode opérationnelle au cours de chague année :

OPERATIONS D'ENSEMENCEMENT

Agents d'ensemencement : Agl /__/ Co. /_/ NaCl [::7
Autres (veuillez preciser) : .........evveven.. e
Générateur(s) : Au sol /__/ Aéroporté(s) /_/

Dans le cas de genérateurs au sol, veuillez indiquer le nombre de
generateurs utilises :

Methode d'ensemencement par appareil aeéroporte

Altitude de l'ensemencement (m) ..... e cesesne C bt e eee et ee

Longueur de la trajectoire suivie
pour l'ensemencement (m Ou MmM) .......ciiverertennnans Chee e

Taux d'ensemencement (Kg h™') ......... e e

CONCEPTION DU PROJET

Conception de base :

Zone cible _  Zone cible et Zone cible et/ou zone
seulement / / zone témoin /_ /- témoin sans distinction / /
Digtance entre les zones (km) : ..... e e

Définition d'une zone :

Fixe /7 Variable /7

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

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



4.4

5.

5.

1

5.2

3

5.4

5.4.1

5.4.2

5.

6.

6.

6

5

1

2

.3
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Subdivisions des zones, le cas échéant (indiquer le nombre et la
nature)

SITE DU PROJET

Terrain

Montagneux /_/ Accidenté /_/ Plat /7

Superficie de la zone cible (km?) : ....... e e e
Superficie de la zone témoin (km?) ¢ ..uvviiivenennns J -
Nombre de pluviometres

Tous types de pluviometres dans la zone cible : ......cevvnens Cerecaaes
Tous types de pluviometres dans la zone tE€MOIN @ ..vviveevnenenaroensns

Pluviographes dans la zone cible @ ...ttt ienetonneannnnsnnssans
Pluviographes dans la zone témoin : ........ et teeaiee e v .

Autres mesures de vérification (par exemple, reflectivite radar,

-mesure des nuages par aeronefs, coussins a grele, etc.)

UNITE EXPERIMENTALE

Durée de l'unité en heures OU N JOULS : «.vveernrernenseonnonsnsnensns

Conditions permettant de déterminer si une unite est ensemencable ou

pas :

R A I R I A e A ] L R R R L I R R R S P R I SR e s s s e e s e

Nombre total d'unités ensemenceées et non ensemencées (dans le cas de
- . Id . . . -

la conception avec zone cible et/ou zone temoin, sans distinction,

ceci s'applique a chaque zone)

---------------------
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6

.4

.1.

.1,

.3.1

3.2

1

.1.2

3
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Repartition aléatoire des unités expérimentales

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

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

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

Test(s) statistique(s) et/ou analyse(s)

Pas de diffé- Augmentation Diminution Diminution

rence ~/__/ des précipi- / / des préci- / / de la masse / /
tations pitations de grele

Autres resultats qualitatifs : ....iviiiiiiinrinnrnrenernrnenenns e

Quantitatifs

Rapport ensemencement/pas d'ensemencement @ ........coivtettecnrsasensnan

Signification statistique e et et eee it et ettt e .

CRITERES CHOISIS POUR L'EVALUATION DES RESULTATS

Specifications analytiques fixees AVANT le projet

Nature de la ou des stratification(s), le cas echeant

------- R A A I R N I I I R T B I R I O A I I R AT B A I SN B A I N A I Y

Dimension de 1l'échantillon pour chaque stratification (nombre d'unites
ensemencement/pas d'ensemencement)

Ensemencement : ................ Pas d'ensemencement : ........... veean

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

-------------------------------------------------------------------
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8.1.4 Transformation(s) pour chaque stratification et pour chaque test :

8.1.5 Resultats pour chaque stratification, test et transformation :
Qualitatifs & it it el et s
Quantitatifs 1 i i e e i e it s et

8.2 Specifications analytiques choisies APRES le proijet

8.2.1 Nature de la ou des subdivision(s)

8§.2.2 Dimension de 1l'echantillon pour chaque subdivision -(nombre d'unite
ensemencement/pas d'ensemencement)

Ensemencement : ...... Ceseeannn Pas d'ensemencement : ......c00000n0an
8.2.3 Test(s) et/ou analyse(s) pour chaque subdivision :

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

8.2.5 Reésultats pour chaque subdivision, test et transformation :

Qualitatifs : .......... C e et eesesestes e et ase et ettt etraesun
Quantitatifs : ............ caea s G heteiieaseeaaa Ceeer et Cheeea
9. EFFETS OBSERVES (c'est-a-dire a l'extérieur de la zone cible)
9.1 Indice de l'effet @ ...... v iiiiiirnnnrnnea e e s e e ettt e
9.2 Distance Maximale ODSELVEE I t.utvunerrunereeeeanrernssenosonnosanansons
9.3 Signification statistique (superficie de la zone et probabilite)
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10. COMMENTAIRES

............... I R R R

e s 2t e s e CEICICRNE L R I T R R R R I R R A S R R R I I I R S A S R R
R I R I I SR L I I R I R I R B R A DR ) .
...... LI R R R R T I I R L R R R T R S O I I I R I N P A A S R RSP
................... L R T R T R R O T I I I R R R L I

11. PRINCIPALES REFERENCES A DES RESULTATS PUBLIES (dans lesquels sont
indiqués les details des procedures ci-dessus)

. s s a s o0 0 0 s v e s e se st s s as et e
o0 . DI I R O I I I R A S v o0 e 0 00 n e . . $ e m e e e s .

. IR I R T I R R N R I R R I I T R R R A R B S R R T P se s s e s o0 e 00 s
s o 00 . R R I R R S R B R R . R I P DI IR SRR

et e e e s B e es e e I O I I I S SR AP . s e o e s s a e s s 0 s e s s e s e .




NI

BCEMMPHAA METEOPOJOrMYECKAA OPrAHW3ALKA

R/CLa/4, [NPUNCKEHWE B

QTYET O 3ABEPWEHHOM NMPOEKTE hD AKTUBHOMY BO3JEACTBWN HA NOCOAY

(NpocbBa nocTasuTb X B COOTBETCTBYWUWEM KBajppare)

YAEH BMO: ...veuss et teseetieteriietenetaeasenarrans e
1. ONUCAHWE NPOEKTA
1.1 O0do3HayeHue npoexKTa (Ha3BaHWe/MecTOHAXOXABHWE/0pPranu3aunal) .......
.2 Ueap(u) NpoeKTa:
yseauueHue ocalkos - Joxan £ cvera L7
pesoTBpaueHwe rpaga /7
NpeaoTspaueHne MoaHun <7
lpyrue (NpocbBa YKA38Tb): seesescsccscascsansssasans cheesess cesees
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1.3 OCHOBHOW TWN 00A8KOB:

Oporpagu- Caoucro- OpoH-
yecke /=7 Kyueswe <Z—7 odpasHwe £  tanbHue 7

2. NPONONXUTEANBHOCTL NPOEKTA
2.1 NPOAQAXWUTENLHOCTL NPOBKTA M0 LOMAM: ovseeceoccoscoososancnsnsnsans

2.2 QnepaTMBHLK NEPUO] B KaxJOM rofdy:

Ci: vvenennnnn senes Jo: coeiiiienenn s« BKNOUWTEABHO,
3 3ACEB
3.1 PeareHT 3acesa: Ml L7 00, L7 Nl T
Apyrue (npOdeé yKasartb): ..... teeesessans eesesescsenseens ceennas
3.2 [eHepaTop(u): HasemHwe 27 BosasyuHwe £
ECAM reHepaTop Ha3eMHHA, YKA3aTb KOAMUECTBO: wevevrvrsoesnonses ces
3.3 ipouesypa 3acesa ¢ BO3jyxa:
BuCOTE 38CEBA (M) veeaesescococnsacnns ceevasresenensuerasstansany
JavHa TpaccH 3aceBa (M MAM KM): ....... cesene ..,..; ..... Ciseeenaes
HopMa 3acesa (kr y=1): .......... Cerreereea .....;........ ......
4., MOCTPOEHWE NPOEKTA

4,1 OcHoBHAaA cxeMa:

Uenesve 7 lesesbe + koHTpoAbHHE £/  MepeKpecTHue a4

4.2 PaccTOAHWE MEXJAY DANCHAMU (KM): tievessosoososnnsnsacnnsans Ceesene
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4.3 OnpejeneHWe pajoHa:

NocTosHHey </ NepeMerHud 47

ECAM nepeMeHHuH’ yKaaaTb ‘OCHOBy aneﬂeﬂeHMH: a5 8 00 0 & ¢ 60 200 NSO

4.4 logpa3jeneHue panioHa, ecAu mMveeTcA (yKasaTb UYMCAO W XapaKkTep) ....
5. NACWALKA

5.1 MecTHOCTh:
FopHan £/ Xomuetan PogHan £/

5.2 Pa3MED UEACBOrO DPAMOHA (KM2) ! vuuvesureoonsennsasansssnnsasasans

5,3 Pa3MED KOHTDOALHOC D DAHOHA (KMZ) ! weuveevoessnsensovasononsannos

5.4 KoavyecTBO 0CAJKOMEPOB:

5.4.1 Bce suan ocanxomepoa B LeseBOM panOHe. tescescssecscsesesssetaases

Bce BWAN OCAAKOMEPOB B KOHTPOABHOM PAAOHE: secsosccsessosasansssns

5.4.2 0CajKOMEPH~-CAMONUCUY B LENEBOM panoHe. Ceseocessesscsecacsasssnsas

OcagKoMepH~CcaMonUCU B KOHTPOALHOM PAAOHE: socecsessoscsssssaccocs

5.5 , -PpejCcTBa NpoBep:

panmonoxaropos, MIMEPEHWS 00AAKOB C CaMOJETOS, rpancmepw Tl
6. JKCNEPUMEHTANLHAR EJWHWUA
6.1 IMHULL, B UACaX WAW AHAX:

8 60668 900060928 08500600860a0d
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6.2

6.3

6.4

6.5

7.1

7.2

7.3

7.3.1

¢ S 6P 00 E TSI O GO OSSO0 OO EPO S ECO SN A ESSSNSENEEESRESESEESOIEPOTEOEYTOETDRTS

g KOAU B ACELAHHBX U HE3aCLAHHMX UHUU (NpuU NEepeKpeCcTHOM
NQCTPOBHWUM 3TO OTHOCWUTCA K KaxAOMY DanoHY):

LA AR NS RN R N N I I I N I I I N N N R A N A N A N N Y R R E T

PaH40MW38UMA 3KCNEPUMEHTANLHNX EAUHUY:

HeorpaHuyeHHas /7 OrpaHnyeHHan <7
ECAM OFPaHUYEHHAR, TO AaTh XAPAKTEP OFPAHUYECHMAL «veeevncoconsone

LA R A B BN B BN B B O BB BN BN K IR BN BN BE AR N BN NN BL BN AN BK BN BN NN RN B R SN BN RE Y BE N N BN N NN R N R R I R S N N B R B N R Y S A N N 'Y

CTaHAaETHHn neg”og aageBa: ® 8 08 0 00 00 000 &0 G0 PO C S OO 0009 9 500 08 OO OO S S

OGUWUE PE3YALTATH NPOEKTA (de3 cTpaTuluKaumu M JeNEHKMA)

Ha3gaHuWe CTATUCTUYECKOrD WCOWTAHWA(WMA) u/uAn aHanu3a(os):

0 0 6 0 0 500 0805 GOSON OO R OGO OO ECEO PO G PN OO OO EESTEOOSEPNQEOLEOEEENES

IpaHchopMauna(un) 418 KaxJoro MCNHTaHuA:

R EEEEEEEEE N EEE NN X I I I I I I I N N W WY B R R S A R R S Y Y Y NN B Y BB S N R N I S B B I R B

Iga!!!hlalu “a!nnrg ManIaHMﬂ M/Mﬂ" aHanMaa: 0 9 & ¢ 8 008 OB SO HOOTWTSEOO PSS

KayecTBeHHue:

. MeHble
Pa3nnuni boable MeHble rpana

HeT /7 ocaikos 7  ocagkos Z—7  no macce L

ﬂpere KHQECTBEHHHE De3y1|bTaTH: 06009 80 00 P TN 0PV EEDOCOOCE0RTONNOISONCCLYDY

R EE R R E I EENEE Y S o I I B N B R S B I R N N B B B B I W B B SR B R I I B B B R B B A ]




7.3.2

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.2

8.2.1

8.2.2

8.2.3
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KoauyecTBeHHEE

CooTHoweHue CratucTuyeckan
38CEB/HET aaceaa * 906869 0038008 30000 aHaL{MMOCTb G 80 9 8 8 8 00 ¢ 0000 88 b o8

060CHOBAHWE AN OUEHKM PE3YABTATOB

XapaKTep CTPATUDMKAUUN(KA), BCAU UMEETCA: seerossvococnnsscasssoos

0dveM BHOOPKM ANA Kaxaod cTpatudukauuu (4Yncno eguHuUL 3aces/HerT
3aceBa): .

3acea: & % 8 066 08 0690 08 0 00000 HET 3aCeBa: 6 5 8 060 060000

HcnwTanne(A) WU/uan aHaau3(w) AAA Kaxiod cTpaThluKaunu:

00 00 0006060 08 000830980 S HD0ES SN0 GOS0 SN OO ONCBAN00IEEOSPLEONDBS PSSP OODS

TpaHchopMauuAa(uuM) ANA Kaxaon CcTpaTviuKaumMuM v Kaxaoro UCNHTAHMA:

® 9 0060005580080 0200000005000 00 0L E NS SO0 NLEEN S BOCN OGN0 OSSR ROCEESEEEOONGESDS PN

PeayabtaTh ANA KAXA0A CTpaTUOMKAUWMM, WUCNHTAHUA WAW TPaHCHOPMAUWK:

KaqECTBeHHHe: 8 8 685059 00009300 H OO 0O 8 O0ES O8I0 600 DOE SISO RFTSED

KO-ﬂMqECTBeHHHe: ...l..ﬂOBI0.0...0'0..Bﬂ.'.e.'.l.g....d.....

XapaKTep ﬂeﬂeHMﬁ(Mﬁ): S 9 85 00 00 0600096 D508 980G 00D9GOSOEDOEOSEIIPOEDDS O

OdveM BHOOPKM ANR KAXAOro feneHuA (YMCAO eAMHMU 3aceB/HET 3acesa)l:

3aceB: e 8 8 600080 8 b8 s HeT BaCeBa: 60 808500 88 9

UcruTanne(R) u/uan aHaaua(u) A48 KARA0ro AEJeHUA:

5 0600088 200002508 0C065QEEe00@0O0IOSO0DO0OCES8090000 63866000069 0600208e6064d00e05s
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8.2.4  TpaHcQopMauua(uu) INA KaXLOro AEJEeHMA WM Kaxaoro UCNHTaHMA:

S ¢ 0 8 600000 E GO 000D 0N OO 00000 OSOON SO ES BB DL DS ¢ O 0 @ 500 00 060 O OB OV E SO DS

8.2.5 PesyabTarth AAA KAXA0ro JEAEHWA, WCNKTAHWUA WAM TPaHChopMauuu:
KAUBCTBEHHBE: vevrvencoccnnnans Cieeereecitttaraasenenas e
KonnuecTBeHHbe: ..... Ceceeesasieserennne Cetereaenterianans .

9. BO3JEACTBME HA APYFWE PAACHM (T.e. 3a npegenaMmu UEAeBOro paiigHa)

9.1 ng”aHaK BOSAQE!QIBMH: @ 6 0 5 OO0 P QO Q DO S B O LD OO OO0 009000 C eSO G OCe S eV eEPSNGE

9'2 MKMManH . a HHM : @ 8 00 000 O SO0 S OO OCR OO OO OSSP OGO OSO 0O eIDOSESON

9.3 Crarucrnyeckad 3HayuMocTb (pa3Mep panoHa W BEPOATHOCTH):

10. 3AMEYAHUA

@0 50 0 0000000 000D O OCONCOTRB OO ORONED OO NLN SN OEOCEITEON SOOI EOEESIPOEPOECSETETES

© 9 5 0 000 0O L OV OO O IP OO O E OO OT O LOGOECEOEE QNP ELROOOIOOESEEEIDOSTE SIS o9 e 80808 00

11. CCHAKK HA ONYBAMKOBAHHHE PE3YAbTATH (B KOTOPHNX MOXHO HantTu dosee
AeTanbHy® WHHopMauuw) :
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ORGANIZACION METEOROLOGICA MUNDTIA AL

R/CLA/4, ANEXO B

INFORME SOBRE PROYECTOS TERMINADOS DE MODIFICACION ARTIFICIAL DEL CLIMA

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

MIEMBRO DE LA OMM: .. ...¢civveniannnnns e sasassans ceaiasan ceneeeus cn e e e
1. DESCRIPCION DEL PROYECTO
1.1 Identificacion del proyecto (nombre/lugar/organizacion) .......... e
1.2 Finalidad(es) del proyecto

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

Supresidn del granizo /

Supresidon de los relampagos /7

Otros (sirvase especificar) : ......... i e tee e tee et
1.3 Principales tipos de nubes de que se trata:

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

2. DURACION DEL PROYECTO
2.1 Duracion del DPrOVECEO BN GMOS: .t trteroenenorenesnsansenennoernansnnnos
2.2 Periodo en que se han llevado a cabo las operaciones durantes cada ano:

del: ....... al: ...... . inclusive.
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3. OPERACIONES DE SIEMBRA
3.1 Reactivo quimico de siembra: AgI / / CO. /_/  NaCl /_/
Otros (sirvase especificar) : ........ et ettt e .
3.2 Generador(es): Terrestre L::7 Aerotransportado L::7
Si es terrestre, sirvase dar el numero de generadores: ......... e
3.3 Procedimiento de siembra mediante aeronaves:
Altitud de la siembra (m) ........ ittt inniiinnnnnnn, e
Longitud de la trayectoria de siembra (m o km) ........... e .
Indice de la siembra (Kg h™') ............ e e
4. CONCEPCION DEL PROYECTO
4.1 Concepcion basica:

Solo en la zona del blanco / /

En la zona del blanco y zona de control L::7

En la zona del blanco y/o zona de control L::7
4.2 Distancia entre las zonas (km): ........... . cvvvuens Ceeiesaeses e
4.3 Determinacidn de la zona:

Fija [::7 Variable 1::7

Si es variable, sirvase dar la base para la definicion: ............. ..
4.4 Subdivisiones de la zona, en caso de que hubieran (sirvase dar el

numero y la naturaleza) ..... ettt ettt cen
5. UBICACION DEL PROYECTO
5.1 Terreno donde se lleva a cabo el proyecto:

Montanoso /7 Accidentado /_/ Llano /_/

5.2 Tamano de la zona del blanco (km?) ......... e ree i et




5.3

5.4

5.4.1

5.4.2

5.

6.

5

1

6.2

6.3

6.4

6.5

7.

1

7.2

7.

3
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Tamano de la zona de control (Mm?) ... vevrvennnrnens e

Numero de pluvidmetros

Todos los tipos de pluvidmetros en la zona de control: ................

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

UNIDAD EXPERIMENTAL

Duracion de la unidad en horas 0 d1as:. ...evveenan et feeeaenn

s 680000 0eu0a € e % e s 8 e s s a0 e e 000 LI I I I I I R R N I S R I I O A JC R IR BRI )

Nimero total de unidades sembradas y no sembradas (en el caso de que

el diseno sea de una zona del blanco y/o de control indistintamente

esto se aplica a cada zona):

® 8 8 8 6 5 0 4 8 8 0 8 e 6 % 2 4 0 1 48 S LGS 4SO SIS G IEEe a0 e s s a s s 0 a9 80080530 es

Seleccion aleatoria de las unidades experimentales:

No limitada /_/ Limitada /_ /

Si es limitada, sirvase dar el caracter de la limitacion: .......eeeee.

Periodo de siembra normalizado (ROTAS): ..vevererneonsenaeons R,

RESULTADOS DE LOS PROYECTOS GENERALES (no estratificacidn o particidn)

Nombre de la(s) prueba(s) estadistica(s) y/o analisis: ......... e

@ ® ¢ e a8 e0e80s000060ss000ss0ece D I R R I I I R O I N I A B A LA I B NN B R N B A )

Transformacion(es) para cada Drueba: .......eveeveeeneens Ceecaeeenenaes

Resultados de cada prueba y/o analisis: ....... Ceeeereaen e ieeaeaeae
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7.3.1

7.3.2

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.2

8.2.1

8.2.2

Cualitativo:

No hay . Mas Menos Menos masa
dife- precipi- precipi- de gra-

rencia /_/ tacién /_/ tacion /__/ nizo /_/
Otros resultados cualitativos: ........ e er ettt et e
Cuantitativo:

Relacion de la siembra/no siembra: ....... et eeaaaea e
Significado estadistiCo: . uvvvrrireeneiereennenrnerenrnenneeanenns .

BASE PARA LA EVALUACION DE LOS RESULTADOS

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

Caracter de la estratificacion(es), en caso de que hubiere: ...........

Tamano de muestra para cada estratificacion (numero de unidades de
siembra/o sin siembra):

Siembra: ....cec0000s Sin siembra: ...... ceecsan
Prueba(s) y/o analisis para cada estratificacion:

€ 0 4 8 8 6 05 6 9 9 92 0 4 09 0 ST BN RO S SS NS e S P S G L0 G IS EE NG EEEEEET SN EE0EIEELYTOESN

Transformacidn(es) para cada estratificacion y cada prueba:

Resultados para cada estratificacion, prueba y transformacion:
Cualitativo : ........c00vn fetec et esasesanns eece e
Cuantitativo @ ....cviiieeevenacsncnnnns Ceresseecnar s e tas e ans

Especificaciones analiticas seleccionadas DESPUES de revisarse el pro-
yecto:

Caracter de la particidn(es): ........... e eateeee et

Tamano de muestra para cada particion (numero de unidades de siembra/
sin siembra):

Siembra: ............ Sin siembra: ........ e
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8.2.3 Prueba(s) y/o analisis para cada particion:

8.2.4 Transformacion(es) para cada particidn y cada prueba:

8.2.5 Resultados para cada particidn, prueba y tranformacidn:
Cualitativa: ..... Ceeesea e Creesareetiice et nan P ecseerena .
Cuantitativa: ....ccvviurannes e eeete e e e aenas e v
9. EFECTOS QUE TIENE FUERA DE LA ZONA (por ejemplo fuera de la zona del
blanco)

9.1 Indicio del efecto: .......v... Cheeneen Ces et ecesennanrans et eeetsennaen

9.2 Distancia maxima observada: .......... e e reen et Ceeereen

9.3 Significado estadistico (tamano de la zona y probabilidad):

10. COMENTARIOS

..... .0 I R R P I I I I R A B R SR ) o v P R R R R R A I R R I I A
..... e e o «ve L R N I R I R R R R R R A I I A ss e s s ss s a0 .
I R R R R N A R R e P e s s e e e ¢ s s 00 L R R N R R R N I S I S S RS A S R
--------------- © 50 6 0 e 0 P @ 8 4 5 8 0 40 et e s 8 EE 0000 a0 I ENOS SISO O BN O
....... R N . o N A ) . s e e s s s s sees 00 a0 e

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

evs o e R A A s e s s e e ¢t ece s s s e o0 v e s e s e e sssem e e
ev o0 s e s e e s e an “ee te s s s eree 0000000 CER I I R R R R R O A e R R

et s e e ar oo s R R R e e e s s s e sesessas e s s se s e . ec e s e s
e e s a0t s s e 6 s e ss e v e s e s v e s s P00 s eess s cso e e 420 e e s ecesnsce s es o




WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

10

11

12
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LIST OF WEATHER MODIFICATION PROGRAMME REPORTS

Review of Warm Cloud Modification by

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

Papers Presented at the Fourth WMO
Scientific Conference on Weather
Modification

(Honolulu, Hawaii, 12-14 August 1985) ........

Notes for the International Cloud Modelling
Workshop/Conference
(Irsee, Federal Republic of Germany,

15-19 July 1985). (Out of print) ............

Register of National Weather Modification

Projects 1983 (November 1985) ......civivevcenn

The Evaluation of Hail Suppression
Experiments - Report of Meeting of

Experts (March 1986) .......cciiiivinernnnns

Information Concerning Weather Modification
Directed to Government Decision-Makers

(June 1986) ......iiiiiiiiniiinnnnnnnnnnancanas

Trends in Weather Modification - 1975-1983

(L.R. Koenig, Geneva, November 1986) ..... e

Report of the International Cloud Modelling
Workshop
(Irsee, Federal Republic of Germany,

15-19 July 1985) .iviviernnnnnenns Creesssaaens

Register of National Weather Modification
Projects - 1984 and 1985

(Geneva, July 1987) ....coviiiinennnnnnns e

Register of National Weather Modification
Projects - 1986
(Geneva, December 1988) ......civevvonnneans

Report of the Second International Cloud
Modelling Workshop

(Toulouse, 8-12 August 1988) .......vceceenees

Proceedings for the Fifth WMO Scientific

Conference on Weather Modification and Applied

Cloud Physics

(Beijing, China, 8-12 May 1989) ..............

LY

WMO/TD-No. 5

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD-No.

WMO/TD~No.

WMO/TD-No.

WMO/TD—-No.

WMO/TD—-No.

WMO/TD-No.

53

57

97

123

139

182

208

268

269
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LIST OF PRECIPITATION ENHANCEMENT PROJECTS REPORTIS

Report No, 1 Report of the First Session of the Interim Precipitation
Enhancement Project Board .
(Genava, November 1976)

Report No. 2 Position Papers Uséd in the Preparation of the Plan for PEP
{(Geneva, November 1976)

Report No. 3 Plan for the Precipitation Enhancement Project
(Geneva, November 1976)

Report No. 4 A Review of the Hydrological Aspect of Evaluation of
Precipitation Enhancement
(Geneva, May 1977)

Report No. 5 Cloud Seeding Reagents (Sofia, Bulgaria, October 1977)
(Geneva, November 1977)

Report No. 6 Areal Extent of Seeding Effects in Relation to the
Precipitation Enhancement Project (Charlottsville, VA, USA,
November 1977) - (Geneva, December 1977)

Report No. 7 Aircraft Instrumentation for Cloud Physics Research and
Weather Modification Prcgrammes (Boulder, CO, USA,
February 1878) - (Geneva, March 1978) .

Report No. 8 Report of the Second Session of the Interim Precipitation
Enhancement Project Board - (Geneva, April 1978)

Report No. 9 PEP Design Document - (Geneva, April 1978)

Report No. 10 Survey of the Climatology and Synoptic Weather Patterns at
the Proposed PEP Site in Spain - (Geneva, November 1378)

Report No. 11 Operations Plan for Site-Selection Phase-3
(Geneva, November 1978)

Report No. 12 Preliminary Environmental Impact Study of the Site Proposed
for PEP (Geneva, December 1978) - (Geneva, August 1979)

Report No. 13 WMO Training Workshop on Weather Modification for
Meteorologists ~ Lecture Notes - (Geneva, December 1979)

Report No. 14 The Dispersion of Cloud Seeding Reagents (Valladolid, Spain,
March 1979) - (Geneva, April 1980)

Repert No. 15 PEP Site Selection Phase-3, 1979 Field Programme - Overview
and Data Catalogue - (Geneva, February 1980)

Report No. 16 Report of the Third Session of the Precipitation Enhancement
Project Board (Geneva, September 1979)
(Geneva, November 1979)
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Report No. 17

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Statistical Design Considerations for Precipitation

. Enhancement Projects (Moscow, USSR, 29 October to

2 November 1979) - (Geneva, February 1980)

PEP Site Selection Phase-3, 1979 Field Programme - General
Weather Conditions and Rainfall Characteristics
(Geneva, March 1980)

PEP Site Selection Phase-3, 1979 Field Programme - Two
Studies of Precipitation Patterns -~ (Geneva, March 1980)

Report of the Fourth Session of the Precipitation Enhancement
Project Board (Valladolid, Spain, May 1980)
(Geneva, May 1980)

PEP Site Selection Phase-3, 1980 Field Season - Overview and
Data Catalogue - (Geneva, October 1980)

PEP Site Selection Phase-3, 1980 Field Season - General
Weather Conditions and Cloud Structures
{Geneva, November 1980)

Rainstorms, Synoptic Background and Radar-Seen Clouds During
the 1980 PEP Season - (Geneva, November 1980)

The Uses of Numerical Models in Weather Modification Research
and Operations (Toronto, Montreal, Canada, December 1980) -
(Geneva, April 1981)

Report of the Fifth Session of the Precipitation Enhancement
Project Board (Geneva, May 1981) - (Geneva, May 1981)

PEP Site Selection Phase-3, 1981 Field Season ~ Data
Catalogue Weather Conditions and Cloud Structures
(Geneva, September 1981)

Report of the Sixth Session of the Precipitation Enhancement
Project Board (Geneva, March 1982) - (Geneva, April 1982)

Preliminary Assessment Report of the Site Selection Phase-3
of the Precipitation Enhancement Project
(Geneva, April 1982)

PEP Site Selection Phase-3 - Studies Based on Data Acquired
by Radar (Geneva, January 1983)

PEP Site Selection Phase-3, Supplementary Report on Analysis
of Duero River Basin Data (Geneva, February 1984)

Modification of Precipitaticon from Cumulu$s Clouds
(Geneva, February 1984)

Numerical Simulation of Cloud Behavior Based on Duero
River Basin Data (Geneva, June 1984)
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Report No. 33 PEP Site Selection Phase-3, Descriptions of Regions of
. Potential Identified by Aerial Reconnaissance
{Geneva, May 1985)

Report No. 34 Synopsis of the Precipitation Enhancement Project - 1985
(Geneva, August 1986)



