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NOTE

The designations employed and the presentation of the material in this
publication do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the World Meteorological Organization concerning the
legal status of any country or territory or of its authorities, concerning the
delimitation of its frontiers.

This report has been compiled from information furnished to the WMO
Secretariat. It is not an official WMO publication and its distribution in
this form does not imply endorsement by the Organization of the ideas
expressed.
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I. © INTRODUCTION

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

The present publication is the fourteenth of its kind and isg based on
information received from Member countries on experiments and operations
sponsored by govermmental agencies and private concerns that took place during
1989. For various reasons, the Register does not contain information on all
weather modification projects.

To assist the reader in understanding the content of each of the
12 columns used in the tabular presentation, detailed explanations are given
in Section II. The questiomnaire which was sent to all Members in May 1990 is
reproduced, in Annex A to the report, in the four official languages of WMO,
to ensure that the tabular information will be readily understood by all
readers. Information from these questionnaires is given in 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 as Annex B.

The list of Members for which information is included in the Register
is given in Section III. The Members which replied that no weather
modification activities had taken place in their country during 1989 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 WMO Secretariat will be happy to assist if necessary.




II. ° DETAILED EXPﬁANATIONSrOF COLUMNS USED- IN TABULAR INFORMATION IN THE
- - REGISTER

- {The figure: in brackets. following the column headlng title is the
similar item in the questlonnalre shown in Annex 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 organlzatlon 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 -— 1indicates project has not operated every year
No —— indicates project will not be continued

Yes —— indicates project will be continued .

(?) —— indicates project status is unknown



Column 7: Nature of organization sponsoring project (7)
Indicated by abbreviations as follows:
Agr. = Agricultural Muni. = Municipal
Def. = Defense (P) = Private
Enr, = Energy Rec. = Recreation
For. = Forestry Res. = Research
(&) = 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 énvironmental impact study has been made;
"C/B" indicates that a costs and benefits analysis has been made.
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(1) (2) (3) (4) (5) (8) | (7) (8) (9) (10) ) (12)
NA )
CN-3 | PE 15000 Precip. In Jilin 1986 |Gov. 2 Aircraft artillery Ag I For cumulus height of April - Eval.
E km2 enhancement province Yes Agri. {shells Ag I acetone 0.3 - 1.0 gr/km cloud base {1 km; Sept. based an
Ext E Proj. of Fores-|generator explosives Dry ice Temp. of cloud top historic.
Inc. Jilin try Tiquid spray 100 A-1000 gr/km 7-20°C; Height of cloud records,
' Hydro. top)> 6 km; depth of crop da-
Resea- cloud »1.6 km; cloud mage and
rch seeding at -5°—=-20°C hail pads
| Fdt. eval.
will be-
come
availabie
CN-4 10 1000 Hail Yian Zing 1973 |[Gov. |JArtillery shells Ag I Total In cloud seeding con- May - Compari-
H km? suppression county of Yes Agri. consumption 8 kg vective clouds, cloud Oct. son with
plan of Beijing base temp.) +10°C; 150 days | historic.
Beijing cloud top temps. ¢ -20°C; records;
cloud top height> 8 km document
radar reflect > 40 dbz available
CN-5| R Local Observ. and Changsha 1989 | Res. |Artillery shells Ag I 20 gr-40 gr Cumulus clouds; cloud July - Evalua-
obs. analysis of Hunan, China Yes Found. per cloud, total base » 10°C; cloud tops |Aug. tion is
rain water E111°37* used 2 kg colder than -20°C; 42 days compari-
temperatures N28,8° release in cloud, 3000- son with
of seeded and 4000 m. above earth temp. of
unseeded clouds surface rain of
natural

cloud




n

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

CN-6

Randonized
seeding
exp. in
Hunah Prov.
Single
Cumulus
seeding
experiment

1979 -

1988
July -
Sept.

Two 37 mm
anti-
aircraft
guns with

Ag I + expl.

3-4 km
altitude
of seeding
2 km
seeding
track

40 gr/5 min.

Fixed
target

Hi1ly area
Target area
3300 km?
120-130 precip.
gauges
recording

Standard seeding
peridd 5 minutés

1 ¢loud = unit

36 seeded clouds
31 not seeded
clouds
selection éritéria
radar echo top >

6 km refiective
factor » 30 dbz
equivalent radius:;
2 km

Double ratio
statistical
test more pre-
cipitation
stronger radar
echo level of
strong core
Towered seed,
no séed ratio
1.14 statistical
significante )

- 0L -
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n

(n (2) (3) (4) (5) (6) (7) (8) (9 (10) (1) (12)
CHINA (Continued)
CN-7 rHai1 1240 Operation of 116°42'5" - 1974 |Gov. Artillery shells In-cloud seeding Convective clouds with | April - [Crop
Supp.| km? hail suppr. 118°3'31" E Yes Agri. | and rockets above 0°C bases generally warmer | Oct. damage
: Tianjin 38°33'57% -~ explosive type .36 kg per than 10°C and cloud 1989 evalua-
40°14'5" N seeding operation tops colder than -20°C | 29 days |tion
Tianjin Total consumption | radar echo 230 dbz criteria
10.5 kg H D> 8 km
CN-8 | R. 1600 Qing Hat For P.E. H.S. Gov. 37 type anti~ In cloud seeding P.E. Ag I. PE 4-6 mo| Analysis
Deve.| km? province 102°12-102°38 E comm~ {Agri, { aircraft gun -2° to -13°C 0.11 -» 0.1 gr/kg Hail of rain
P on of weather 36°07-36°39 N | enced |Wea. (2-4 km) Hail - 1-3gr/kgm 5-10 mo | drop size
Hail stra- I|modificatian For hail ope- Serv. Total consumption for: PE: 66 distr.
Supp tified 101°07-102°47€ | rationjMet. PE = 1 kg AgI days Comp.
clouds 35°43' N in 74 |Res. H.S. = 30 kg AgI Haitl: Hist.
spring pe 87 |Inst. Criteria for seeding 140 days | records
for PE Yes Qing- P.E. H=Height %, 4900 Crop
area HS Hai AH 2 3000 m damage
east of area |Prov. db »20db evalu-
Qing Ha for Hail H» 6000 m ation
for hail db > 35 db
HS = Hm %4500 m
40 000
km?
1
COTE D'IVOIRE =
—_
CI-1] PE 10000 - In a forest 1987 | Agr. 3 AgI acetone Ag T 12.5 gr/hour | Convective clouds with | Dec-Jan | A1l !
Inc. km? 120 km from Proj. |Palm | generators Total consumption | with cloud base temp. Feb-Apr. | records
R target the sea of the| to go | Indu. . 25 kg >4 10°C and cloud top 150 availabl
50000 Gulf of Guinee| from temp. colder than 0°C hours to WMO
km? Jan and warmer than - 20°C Compari-
control 87 to son with
Dec 91 hist.
records




(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

TE_D*IVOIRE (Contin )

CI-2

Augmentation
of
Precipitation
in a forest
in Cote
d'Ivoire

with a ground
based Ag I
generator

5 years
Dec-
April

Ground based '

Ag 1
generator

Target
contral

Flat terrain

increase in
rainfall
+ 40%

G.J.R. Baudet

I. Dessens &

J.P. Lacaux

The journal of
weather modificatio
April 1986° Vol. 18
No. 1 p.10 to 13

-2l -



i1 i2) (3) (4) (5) (8) (7) (8) (9) (10) (1) (12)
(;UBA
Cu-1 | PE 10000 Campana 78°10° 1982 Govt.| 2 aircraft cartridges Ag I cartridges In cloud seeding May~
0 km de Lluvia 21°30° Yes Met . 4000 used 4000 consumption -5 -10° Oct.
Drough Procada Province of Ser. 2 kg Ag I 20 days
Inc. R Guantanamo
during
wet
period
FRANCE
FR-1| Res. Target | Hail Supp. SW France 1952 Ins. Agl G/B 496 acetone AgI 8 gr/hr/gen Convective clouds April- Compa-
Op. 55000 (ANELFA) Dept. 9,11,16| Yes Agr. burners 949 kg cloud base Oct. rison
Hail | km? 17,31,33,40 colder < +10°C with
Supp | 470000 64,65,66,81 cloud top hist.
km? colder ¢ ~20°C record
contraol & with
claims
in ad-
joining
. area




(8)

(10)

nm (2) (3) (4) (5) (6) (7) (9)
ERANGCE (Contioued)
FR-2
Results of 38 years| 496 ground Target | Hilly 55000 km? Annual season is diminution of Comparison |Change in |Scientific pub.
a 30-year *1 April | based AgI and target area 1 unit. 8 units not hail mass of hail precipi- Hail in SW France
hail prev. to3dl generators control} 470 000 km? seeded. 13 units 41% reduction damage 1in tation Part I: Hailfall
project October (adjoin | control area Tightly seeded. in loss - to risk | the target | downwind characteristics
in SW France | 1989 ing) and hail pads 22 units heavy seeded ratio area with from target]and hail
fixed hail dama- | area environment. .
areas ge in the | expected Part II: Results
control | to increase)of a 30 year
areas prevention
- project with Agl
seeding from the
ground.
Journal of climate
and applied clima-
tology, 25, 35-58.
Analysis comment:
Damage reduction
from hatl with a
C/B ratio of 1/24
FR-3
Testing 5 years |Agl with Cross- | Mountainous 1 unit-12h-21h, Soviet | 83 seed. Journal of Applied
the Soviet 1977-81 | 0blakov over target area criteria to determine 122 no seed cases| Meteorology,
hail reduc- 15 May- |rocket design | 1200 km?, if seedable with hail on J-F. Mezeix,
tion system 15 Sept.|altitude of 50%-50% | Control area ground. 62 no May 1990, p.401-417
used in seeding 1200 km? seed. 47 seed References 1isted
Grossversuch 2-8 km 20 preci. gauges qualitatively - to France contri-
Iv seeding rate in target area no difference bution,
84 g Agl per | 20 in control between seed/ G.T. D'Aubigny
rocket area other veri- unseed tendency .

fication
quantities
dBz2255 dBz
aircraft cloud
meas. hail pads
mass number of hai
stones dia.

—

of a diminution
of surface hail

- 4L -



QD]

(2)

(3)

(4)

(5)

(7)

(8)

(9)

(10)

(1)

(12)

RMA

GE-1

Hail
0
R

NY, FEDERAL REP

2500
km?

8L1

Hail

F

Supp.

in Stuttgart

area

Germany around
Stuttgart
49°N 10°E

1980
Yes

Priv.
Local
Govern

Agri
+ Ins.
Co.

1 aircraft using
pyrotechnique flares
for cloud base seeding

Pyrotechnique
flares 0.6 kg Agl
per hail cell
Total consumption
26 kg

Convective Clouds
cloud base temp > 10°C
cloud top tem ¢ ~20°C
Criteria for selecting
days aerological
indices; for selecting
clouds radar crit.

> 25 dbc + top height
Y25 000 ft

Normally
May-July
25 Apr.
10 Oct.
period
of ope-
ration
in 89

Compa-
risen
with
hist.
recaord
hail pads
life
history
of cells
& prec.
charac-
teristics

- g -



(10)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
GE-2
Hail supp. 10 years|Airborne Target |Site - hilly For ten seasons V-test Wilcoxon Sample size |Precipi- Decreasing
in Stuttgart | 25 April|seeding with |and § + flat 1800 was average (Ranks) 177 seed tation hail stones
area to 10 Ag I at cloud | control |target area time of seeding Kolmogoroff days downwind sizes
involving October |base (1000~ areas 2500 km? Qualitative result| 395 no seed | increased
cumulus 1989 2500 m) (4 adia [ Control ~ 7000 km less rain days for up to
¢clouds seeding track | cent + | 111 precip. Quantitative 100 km?
As5 km 1 dis- |gauges in target Hail area Not of
seeding rate | tant A&r |+ control area 55 % decrease statis-
0.5 kg/hr—» |} 150 km) | 8-10 recording Hail energy tical
10 kg/hr 2 2x2 km | gauges 41 % decrease significanc
0.5 kg/cell for sub | radar reflectivity
div. of [aircraft cloud
target | measurements
control ) other meas.
areas

-9 -




(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
REE
GR-1 5000 National Hail Northern 1984 | Gov. 5 aircraft AgI 70gr/km, Total |Seeding convective 15 May- |[Hist.
km? Suppression Greece Yes Agri. }Pyrotechnique flares consumption clouds with cloud base 30 Sept. | records
Programme 111.08 kg. colder than +10°C & 1989 crop
4,384 flares of cloud tops colder than 138 days | damage
20gr for seeding ~20°C. 35 dBz above hail
cloud tops. 156 - 5°C level criteria pads
endburner flares for seeding for eva-
for seeding cioud Tuation
base 150 gr AgI docs
each available

- 21l



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
ntin )
GR-2
Hail Supp 5 years |Airborne Target | Terrain is 1 unit = 24 hours Less hail mass 70% reduc- Greek Agri-
1984-88 | Agl Altitude | control | mountainous 135 dBz at -5°C seed tion cultural
15 Aprilfof seeding + cross | hilly and flat determines seedability | no seed 95% sta- Insurance Organi-
30 Sept | 5000m (-10°C)| over target + control | 37 days seeded 4+ Statis. signif. tistical 2ation (ELGA)
seeding rate | Area areas=1000 km? 37 days not seeded 95% signi- issues detailed
14.4 kg/h-' fixed 130 hailpads ficance operational

in each target
and control area

and evaluation
reports

-8l -



(1 (2) (3) (4) (5) (6) (7) (8) (92) (10) (11) (12)
IRAN
IR-1 | PE 200 - In central 1989 Gov. 18 ground generators AgI ground Tn passage of cyclone In coid No
Inc. km? part of Iran Not Minis {acetone burners generators system, especially season EIS or
Prec. Yazd fully jof in passage of cold approx. cost
during imple-[Power front 10 days |benefit
wet mented {Hydr. studies
periad
AN ARAB JAM
LI-1 ] PE 69000 Libyan cloud Tripoli 1980 Trans.| 10 aircraft For convective + Predominant cloud base 1 oct~- No doc
Aug- |km? seeding and Sirte Elmarje | Yes Gov. 1 Mitsubishi orographic clouds seeding at -5°C 31 March
ment precipitation 5§ cm radar, 2 enter- Agl flares single clouds form
rou- enhancement prise radars, 1 SESNA experimental unit with
tine 402 B, 2 Piper 31 cold top at -16°C
water 10420 gr dropable
supply flares of Agl and
0 fixed wing flares for
cloud base in cloud
and cloud top seeding
MADAGASCAR
MA-1} PE 400 - Fanambana 1989 | Gov. 1 aircraft NaCl powder at cloud instability Feb. Evalua-
Droughf km? not Agri. base of cloud criteria for seeding tion
0 known 225 g/mm. Total based on
dispensed 10 kg historic
convective clouds records
'+ arographic clouds comparison
with
raingauge

- 6L -



(1 (2) (3) (4) (5) (6) (7) (8) (9) (10)

MADAGASCAR (Continued)

MA~2

Region de 1 year | NaCl Target |Evaluation

Toliary Jan- 15 kg/hour size based on

PE-Object April released from | 15000 comparison with

major clouds an aircraft km? other raingauges

orographic at 2000~ with quantitatif

+ cumulus 3000 m over 6 rain | comparison
target gauges | suggest 150-300%

of normal

-.0% -



(1) (2) (3) (4) (5) (6) (7) (8) (9 (10) (m (12)
MOROCCO
MO-1]0 14300 | Programme 31°25'-32°5' N | -~ Gov. 7 AgI gen. AgI 20 gr/hr Seeding in cloud at Nov-Apri il Evalua~
R km? Al Ghait §925' -~ 7°25'N | Yes Wea. |3 aircraft 48 kg/season -8°C or between -10°C 16 hours { tion
PE Central + High Serv. 2940 kg propane/ to -5°C seeding based on
Drought Atlas Mtns Trans season convective clouds and target-
orographic formed clouds control
in temp between -5°C and relation
~20°C and 1 km in depth ship

Convective clouds.seed
between -10°C and -25°C-
and 2km deep and at
least -5°C on top

- 12 -



m (2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

MOROCCO . (Continued)
MO-2

Programme .6 years
Al Ghait 1 Nov-
High Central | 30 Apr.
Atlas Mtns. :
Precipitation
augmentation

both rain and
snow mostly
with frontal
clouds

7 Agl ground
generators

3 aireraft
generators
seeding
between

0°C = 6°C
burning

0.375 kg/hour

Target
control
design
150~

200 km
sepa-

ration

Mountainous
terrain. 30
precipitation
gauges in target
area and 15 in
control. 4 recor- -
ding gauges

radar and aircraft
to support
evaluation

Qualitatively
precipitation
increased

- 27 -



nm (2). (3) (4) (58) (6) (7) (8) (9) (10) (1) (12)
PHILIPPINES
PH-1 | Drough [Missing|Bureau of National scope | 1987 [Gov. 4 aircraft not lTisted In pianning phase Jan-Dec | Compa-
Relief soils and (whenever Agr. 1989 rison
Rou- Water ' needed) with
tine management historic
Water records
Supply
0
UNION QF SQVIET SQCIALIST REPUBLICS
SU-1 }H 7000 Hail Supp Tadzhik SSR 1964 |Agr. Air: .in cloud seeding | AgI treating Cloud base temp warmer {Aprii- Evalua-
0 km? (Tajik) Yes Wea. between -6 and -10°C convective clouds | than + 10°C + cloud top |August tion
Serv. lusing rockets and colder than -20°C 40 days | based on
Gov. artillery shells with cloud are selected compa~
explosives and for seeding when rison
and pyrotechnic flare P» 0.4 and when with
generator releasing 2 3.2 <1 historic
Agl . rare records
EIS
made but
not
available
Su-2 | K 8600 Hatl Supp Uzbek SSR 1967 |Agr. Rockets and artillery |Agl Convective clouds. In April- Evalua-
0 km? Yes Wea. shells with pyro- cloud seeding between Sept. tion
Serv. jtechnic + explosive -6°C and -10°C cloud 52 days based on
Ag I charges bases warmer than +10°C historic
cloud top temp. € -20°C records
Treatment started when Evalua-
Pt » 4 when tion made
Z23:249 but not
210 ¥ available
SU-3 |H 13150 [Hail Supp Georgian SS 1964 |Agr. Rockets and artillery |Using AgI in cloud| Convective clouds with |[April- Evalua-
Rep. Yes Wea. shells using seeding between cloud base temp colder |Oct. tion
Serv. |pyrotechnic flares -6°C and -10°C than +10°C and ¢loud 67 days | based on
Gov. and explosives . top temp colder than . compa~
.~20°C.seeding to rison
« commence when P34 with
for 2 3.2 .4 | historic
Z 10 records
EIS
made but
not
available

- ¢ -



(8)

(6)

(7y

(8)

(9)

(10)

(11)

(12)

(n (2) (3 (4)
UNION OF SQVIET SQCTALIST REPUBLICS
su-4 |H 24400 |Hail Supp
0 km?
SU-5 | H 4015 | Hail Supp
km?
Su-610 10030 Hail Supp
km?
SU-7| do 5010 Hail
. ] Kkm® ‘Suppression
su-8| Hai1{ 7700 | Hail supp.
0 km?

(continued)

Moldavian SS
Rep.

Odessa Region

Ukrainian Rep.

Armenian SS
Rep.

Crima region
Ukrainian
SS Rep

Krasnodar
‘Terrjtory

1964
Yes

1980
Yes

1964
Yes

1968

Yes

- 1967
' Yes

Agr.
Wea,
Serv,
Gov.

Agr.
Wea.
Serv,

Agr.,
Wea.
Serv.
Gov.

Gov.
Agri.
Wea.
Serv.,

Gov.
Agri.
Wea.
Serv.

Rockets + pyrotechnic
flares for in cloud
seeding at -6°C to

- 15¢°C

Rockets + pyrotechnic
flares

Rockets + artillery
shells

Rockets and
flares

. Rockets artillery
-shells and

pyrotechnic flares
explosive flares
in ¢cloud seeding
between -6°C -10°C

Agl

-In cloud seeding

at -6° to -10°C
Agl

AgI in cloud
seeding disbursed
by explosions

and pyrotechnic
flares at temp

at -6°to -10°C

AgIl in c¢loud

. seeding between

~-6°C=>~10°C

Ag I

Convective c¢louds with
¢cloud base warmer than
+ 10°C and cloud top
colder than -20°C
seeding to commence
when Ps» 4 and

>?62‘<1

Convective clouds with
cloud base warmer than
+ 10°C and cloud top

- colder than -20°C

Criteria gfr modifi-
cation Pe and
X3.2<1 /

M0

Convective clouds with
cloud base temp colder
than 10°C and the cloud
top temp colder than
-20°C. Criteria for
modification

Convective clouds
with cloud base temp
+10°C or warmer and
cioud top temp are
colder than -20°C

1" Convective clouds with
-¢loud base.+10°C or

warmer and c¢loud top
-20°C or colder.
criteria for seeding
when Pt0.4 and

e

May-
Sept.
50 days

May-
Sept.
25 days

April-
Oct.
70 days

May
Sept.
37 days

-May-
. Sept.

§6 days

“tion

EIS made
but not
availabi
evalu-
ation
based

on histo
rical
records

Evalua-

will be

based on
compari-
son with
historic
records

Evalua-
will be
based on
compari-
son with
historic
records

Evalua-
tion be
based on
compa-
rison
with
hist.
records

Evalua-

based

on comp
with
historica
records

- Y7 -



m

(2)

(3)

(4}

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

UNION OF SOVIET J0CIALIST REPUBLICS

SU-9 | H 11450 Hail Supp
0 km?

SU-10] Hai1 13300 Hail Supp
0

su-11

su-i2

SU-13

Res

PE
H -
Op

PE
Op.

Target
2500
km?®
control
3000
km?

5000

6800
km?

Complex hail
experiment

Cloud seeding
for preci=-
pitation
Enhancement

Cloud seeding
for precipi-
tation
enhancement

(continued)

The North
Caucasus

Azerbaijan
SS Rep

Kabardino
Balkarian
Autenomous
SS Rep

-

Ukrainia

SS Rep

Georgian
SS Rep

1967
Yes

1967

1983

Yes

1985
Yes

1985
Yes

Gov.
Agri.
Wea,
Serv.

Gov.
Agr.
Wea

Serv

Gov.
Res.
Foun-
dation
Wea,
Ser.

Gov.
Agri.
Wea
Serv.

Gov.
Agri.
Wea
Serv.

Rockets + pyrotechnic
flares in cloud seedin
between -3°C and -~15°C

Ag I

Rockets pyrotechnic
flares in cloud
seeding between

- 6°C-10°C

Aircraft

Rockets Pyrotechnic
flare. In cloud
seeding at -6°C to

~10°C

Agl

Rockets artillery
shells +
pyrotechnic

flare

Ag I

Ag I

Ag T
Pyrotechnic flare
+ solid dispersal

Ag I

Convective clouds with
cloud base colder than
+10°C and cloud tops
colder than -20°C
criteria for seeding
Pt »0.4 ratio of reflect

A3.2 1
5 <

In cloud seeding
between - 6°C-»-10°C
Convective clouds

with cloud base colder
than + 10°C and cloud
tops colder than -20°C
Probability of hail

Pt 4 and

A3.2 1

XID (

Convective clouds with
bases colder than +10°C
and cloud tops colder
than -20°C ratio of 2R
Ief1ections

3.2 /1

10 <

Pt>0.4

Stratiform clouds.
Cloud base colder than
+10°C. Cloud tops
colder than 0°C but
warmer than -20°C.
Stratiform clouds

must be thicker than
than 500 m

Conv. clouds with cloud
bases colder than +10°C
and cloud tops colder
than -20°C Vertical
depth of clouds more
than 2 km

Apri1¥
Sept.
58 days

ion

April-
Oct.
53 days

May-
August

Jan-March
Nov-Dec
72 days

May-Sept
42 days

Compari-
son with
hist.

records

Compari-
son with
historical
records

Evalu-
ation
compari-
son with
historical
records

Evalua
tion
based
on
comp.
with
histo-
rical
records

Evalua-
tien
using
histo-
tical
records
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()

- (2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

an

(12)

Su-14

SU-15

UAE-1

UNITED STATES OF AMERICA

uUs-1

Us-2

PE

Fog
o

PE

0

Aug.
Wate
Supp
Inc.
wate
in wi
peri

Op

Inc.
Snow
pack

Op
PE

ARA

VIET

2000
km?

3500 x
500 x
100 m

MIRAT

250

-
1y

r
et
odi

1500
km?

2225
mi

IALIST

Cloud seeding
for precipi-
tation enhan-
cement

Artificial
dispersal of
supercooled
fog at air-
fields

HQ Air Force
GHQ Armed
Forces

Rain Enhan-
cement Project

Utah water
resources Dev
Corp.

NOAA 89-685

Kings River
Conserv.
District
Fresno, CA
NOAA 89-684

continued)

Uzbek, SS Rep

Airport in
Kishinev city
Moldavian

SS Rep

24°26' N
54°27' E

Northern Utah

Kings River
Watershed, CA

1985
Yes

1985
Yes
Yes

1989
Yes

Gov.
Agri.
Wea.
Serv.

Trans-
porta
tion
Wea.
Serv.

Gov.
Armed
Forces

State

Water
Dist.

Rockets.

range

1 aircraft with
pyrotechnic flare

30 ground based
Ag I generators

10 ground based
Ag I generators

1 aircraft wing tip

generator

In cloud
seeding in -4°C to
-10°C. Temperature

AgI

Ground seeding
Acetone generator
operated in area
to be affected
1iquid nitrogen
and propane

AgI rate of

consumption varies

Total consumption
35.00 kg

6gr/hr/gen.
Ag I-30
13587 gm
1062 gm

Ag I ground
generators

6-9 gr/hr. Total
used 5565 gm.
Ajrcraft gen.

120-180 gr/hr

Layer type clouds.
Cloud base colder than
+10°C. Cloud top
colder than 0°C but
warmer than -20°C.

Stratiform cloud colder
than + 10°C at base

& colder than 0°C

but warmer than -20°C.
Temperature wind
speed availability of
supercooled water

in fog

In cloud and cloud top
seeding. Seeding level
approx. -18°C

Cloud base » 10°C
Cloud top »0°C colder
but warmer than -20°C

1 gm/m® super cooled
water 300 ft updrafts

Jan to
March
Nov to
Dec.

23 days

Jan to
March
Nov-
Dec

8 days

Jan-May
1989
20 days

1-4/89
25 days
12/88

4 days

1-5/89
21 days
12/89
0 day

Evalua-
tion

based on
historic
records
Evalua~
tion

available

Physical
assess-
ment

Seeded
cloud
trajec-
tory
US rain
gauge
results
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

UNITED STATES OF AME

us-4

us-5

Us-6

us-7

us-8

us-9

op
PE

Op
PE

Fog
Disp.

Fog
Disp.

PE
Snow
pack

Snow
pack

Inc.
Snow-
pack

‘ 1500

10000
2

11400
mi

1000
mi?

10
mi?

10
mi 2

mi

1500
mi

RICA (continued)

Utah water
Resources Co.
Development
Corp.

NOAA 89-683

Utah power and
Tight. Salt
Lake City
Utah, NOAA
89-682

Salt Lake City
Airport NOAA
89-681

Salt Lake City
Airport NOAA
89-680

vail + Beaver
Creek ski
areas NOAA
89-679

Nevada State
Wea. Mod.
Programme
NOAA 89-678

Nevada State
Wea. Mod.
Programme
NOAA 89-677

Southern and
Central Utah

Smith and
Thomas Forks
of the Bear
River Water-
shed, Utah

Salt Lake City
Atrport

Salt Lake City
Airport

Beaver Creek
Town of Vail
Town of Avon

Truckee River
watershed

Carson + Walker]
Rivers
Water'shed

State
State

Elec-
tric
Power
Uti-
Tity

Pri-
vate
Co.

Delta
air-
lines

Pri-
vate
Co

DRI
State
Inst.

DRI
State
Inst.

71 ground based
Ag I gen

12 propane fired
Ag I ground based

Aerial release of CO02

Aerial Release of coz

10 ground based Ag I
NH4I generators

Ground based gen.

aerial released flares

Ground based gen.
aerial release flares

6 gr/hr
18.999 gm and
6,561 gm

Ag I - 6 gr/hr
7085 gm and
3306 gm

C02 (dry ice)
1-3 (89)
11-12 (89)

Ag I - NHgI
5-20 gm/hr
4136 gm

6 propane burning
AgI-ChaCOCH3
generators +

200 Agl flares

6 gr/hr/generator
200 g/hr/flare
34159 gr

5935 gr

3 propane burning
AgI-CH3COCH3
ground based
generators
6gr/hr

200 gr/hr/flares
4697 gm and

1920 gm

1-4/89

24 days
11-12/89
13 days

1-4/89
18 days
11-12/89
12 days

10 days
0 days

1-3/89
18 days
11-12/89
20 days

1-4/89
34 days
10-12/8%
5 days

1-4/89
24 days
10-12/89
2 days

- 07 -



(n

(2)

()

(4)

(5)

(6)

(N

(8)

(9)

(10)

(1

(12)

NITED

us-10

us-1

Us-12

Us-13

us-14

us-15

us-16

TATE

Inc. |
Snow
pack

Inc.
Snow-
pack

Inc.
Snow
pack

Inc.
Snow
pack

Inc.

Prec..

Inc.
Prec.

Inc.
Prec.

F_AMERICA (continued)

500
mi2

5090
mi2

mi 2

200
and
600
mi?

3500
mi?

236

1088
mi

Nevada State
Wea. Mod
programme
NOAA 89-676

Pacific gas
+ electric Co.

~ NOAA 89-675

Pacific Gas
Electric Co.
NOAA 89-674

Utah water
resources dev.
NOAA Corp.
89-673

Santa Barbara
County Water
Agency

SMUD NOAA
89-671
Sacramento
Municipal
Utility Dist.

NOAA 89-670
Comanche Co
Wea. Mod. Inc.

Western Ruby
Mts. Nev.

Lake Almanor
Sierra Nevada
Mts (CA)

Moke1umne
Central
Sierra Nevada
Mts

Wasatch Mtns
east of Salt
Lake

Coastal Strip
of Santa
Barbara ‘and
San Luis Obispy
County, CA

American River
Watershed, CA

Comanche County|
0K, USA

DRI
State
Inst.

Priv.
Uti-
Tity

Priv,
Elec.
Uti-
Tity

Utah
State

Gal
State
Water
Agency,

Elec-
tric
Power

Reg.
Water
_Supply

Ground based

Ground based

Ground based

5 CH3COCH3~-Agl
and AgI-NHaI
generators

16 ground based
propane burning Agl
generators

10 ground based Agl
generators. 2 wing
tip Agl generators

8 ground based
CH3COCH3-AgI
and AgI-NHgI
generators

22 ground based
propane Agl generators

6 propane burning
gen. Agl CHaCUCHa
6 gr/hr

2405 gm and

570 gm

9 propane burning
generators

AgI + CH3COCH3
Agl - NHal

25 gr/hr

21850 gm and

2100 gm

25gr/hour
CH3COCH3AgI
and AgINHgI
14437 gm and
0 gm

6 gr/hour/gen Agl
9830 gm and
5549 gm

Ground based

9 gr/hour
aerial release
180 gr/hour
6745 gm

1150 gm

CH3COCH3-Agl
and AglI-NHq3
6080 gm and
631 gm

Agl 5-2.0 gr/hour
2426 gm

1-4/89
25 days
10-12/89
4 days

1-5/89
34 days
11-12/89
3 days

1-5/89
26 days
11-12/89
0 days

1-4/89
19 days
11-12/89
12 days

1-4/89
7 days
11-12/89
2 days

1-3/89
12 days
10-11/89
3 days

7-10/89
54 days

- Y -












(3)

(4)

(5)

(8)

(9)

(10)

(1)

(12)

(n (2)
TATE
uUs-38| PE
US-39| PE
US-40{ PE
US-41| Super
Fog
Disp. |
YUGOSLAVIA
Yu-1 | H
.Dev
Op.
YU-2| Fog
Disp.’
Res..
Op. 2

F_AM

1200
mi?

500
mi?

1000
-mi

Est.
1 mile

80000
km?2

50

. NOAA 88-640

| in Slovenia

. supercooled,

A (continued)

So‘Ca1
Edison, CO

Kaweah Delta
Water Conser-
vation Dist.
NOAA 88-636

Red Bluff
Water Power
Control Dist.
MOAA 88-628

Northwest
Orient Air-
lines
Spokane Int.
Airport
NOAA 86-574

Hail supp
Creatia, Bosnia]
Herzegavinia
Serbia
Macedonia

Exﬁerimenta1
operational

fog seeding
at open coal
mines Kolubara

San Joaquin
River Water-
shed

Kaweah River
Watershed west
slope of
Central Sierra
Nevada Mtns, CA

Texas Portion
of Red Bluff
Lake Watershed
Texas

Runways Spokane
Int. Airport

15°30'to
19°30' east
and 45°C to
46°30' North
South Serbia
Macedonia

50 km South
of Belgrade

(6) (7)
- Elec.
Power
Co.
- Irri-
gation
water
- Public
Uti-
Tity
Co.
-— Air-
Tine
Op.
1971 Gov.
STo- | Priv.
venia | Agr.
11976
Croa-
tia
1968
Serbia
1971
‘1Macedonia
1986 | Gov.
Yes Ener.

Aerial release +
ground based

Pyrotechnic aerial
release + 6 AgI ground
based generators

Ground based arc type
generators

Aerial release of
of dry ice COz

40gr. Agl rocket
680 kg total used

Liquid propane

24 propane devices
release in fogs
colder than -1°C

Ag I. 14 Agl
generators
10-30000 gr/hour
consuming 11954 gm

AgI 60-30000 gr/hr
consumed 4138 gm

Ag I. 13 Agl arc
type generators
26 gr/hr/gen
Total consumed
4601 gm

C0, pellets

6 1bs/mile

Total consumption
4200 1bs

Agl -

25 kg/hr 1iquid
propane total
consumption
1200 kg

Convective clouds with
cloud bases colder than
10°C and cioud tops
colder than -20°C

240 dBz at 0°C;

+ 1.4 km depth

Altitude of 45 dBz
>alt. of 0°C + 1.4 km

Fogs must be colder
than -4°C and
visibility less
than 200 m

1-11/89
48 days

1-4/89
11/89
13 days

1-10/89
22 days

1-3/89
8 days

Slovenia
25 Apr-
15 Oct.
Croatia
1 Apr-
October
Serbia
April-
October
Macedonia
15 Apr-
15 Oct.

Dec 89
Jan 90
6 days

40 days
180 days
184 days

180 days

Evalua-
tion
based on
amount

of snow
ice
falling
from fog
increase
visibi1ity

- 2¢ -




AUSTRALIA

AUSTRIA

BRAZIL

BULGARIA

CHINA

_33—

ADDRESSES OF REPORTING AGENCIES

CISRO

Division Atmospheric Research
Private Bag No. 1

MORDIALLOC, Vic. 3195

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

HOBART, Tasmania 7001

Zafmug

Zentralanstalt fur Meteorologie und
Geodynamik

Hohe Warte 38

A-1190 VIENNA

Funceme
Av. Bezerra de Menezes 1820
60000 FORTALEZA - CEARA

Institute of Meteorology and Hydrology

Cloud Physics and Weather Modification
Department

Blvd. Lenin 66

SOFIA 1184

Meteorological_ Bureau of Liaoning Province

- Office of Artificial Precipitation and Hail

Suppression of Liaoning Province,
69 Chang de Street
Heping Boulevard
SHENYANG, Liaoning Province

Weather Modification Office
Wang Wen Hui

No. 100 Meteorological Road
TIANJIN ,

The Office of Qing Hai Province

Weather Modification Province Meteorological
Administration .

Meteorological Research Institute of Qinghai
Province

XINING

Meteorological Institute of Shandong,
Atmospheric Physics Research Group
Wu Ying Shan

Post Code 250031

JINAN



CHINA (continued)

COTE D'IVOIRE

CUBA

FRANCE

- GERMANY, FEDERAL REPUBLIC OF

GREECE

IRAN

LIBYAN ARAB JAMAHIRIYA

MADAGASCAR

_34..

Hunan Meteorology Research Institute
Atmosphere Physical Office

23 Yuhua Road

CHANGSHA

Weather Modification Office of Beijing
44 Zi-Zhu-Yuan-Lu

Hai Dian Qu

BEIJING 100081

Université Nationale de Cote d'Ivoire
Département de la physique

B.P. 582

ABIDJAN 22

Instituto de Meteorologia
Dpto de Influencia Activa
Apartado 17032

HABANA 17

ANELFA
52 rue Alfred Duméril
31400 TOULOUSE

'beutscher Wetterdienst - Zentralamt

Frankfurter Str. 135
6050 OFFENBACH AM MAIN

Universitit Hohenheim

. Institut fur Landeskultur und
Planzenokologie 320

Postfach 700562

-D-7000. STUTTGART 70

ELGA
Antihail Department
30, Patission Str.

10170 ATHENS

Regional Water Organization
P.0. Box 575
YAZD

Lybian Cloud Seeding Project
P.B. 14616

- TRIPOLI

Direction de la Meétéorologie
. et de 1l'Hydrologie
Division de la Méteorologie Agricole
B.P. 1254
ANTANANARIVO 101



MORQCCO

PHILIPPINES

USSR

UNITED ARAB EMIRATES

USA

YUGOSLAVIA

- 35 -

Direction de la Météorologie Nationale
Division du Developpement et

de la Recherche
Aeroport CASA/ANFA

Bureau of Soils and Water Management
Corner Visayas Avenue

Elliptical Road

Diliman, QUEZON CITY

USSR State Committee for Hydrometeorology
and Control of Natural Environment

12, Pavlik Morozov Street

123376 MOSCOW

UAE, HQ AF & AD

Committee on Rain Enhancement
Planning Department

P.0O. Box 906

ABU DHABI

Office of Oceanic and Atmospheric Research
SILVER SPRING, MD 20910

Hydrometeorological Institute of Serbia
Kneza Viseslava 66
11000 BEOGRAD
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REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

List of Members reporting NO weather modification projects in 1989

ARGENTINA THE NETHERLANDS
BAHAMAS NEW CALEDONIA
BELGIUM NEW ZEALAND
BELIZE OMAN

BRUNEI PAKISTAN
CAMEROON PANAMA

- CANADA POLAND

CENTRAL AFRICAN REPUBLIC
CHAD

QATAR, STATE OF
REPUBLIC OF KOREA

COLOMBIA .REPUBLIC ST. THOMAS
COSTA RICA ROMANIA

DENMARK RWANDA

ECUADOR SAUDI ARABIA

EGYPT SENEGAL

ETHIOPIA SEYCHELLES

FRENCH POLYNESIA SINGAPORE

GAMBIA SOLOMON ISLANDS
GUYANA SRI LANKA

HAITI SUDAN

HONDURAS SWEDEN

INDIA SWITZERLAND

IRELAND SYRIAN ARAB REPUBLIC
JAPAN TANZANTA

KUWAIT TRINITAD AND TOBAGO
LUXEMBOURG TURKEY

MALAWI UGANDA

MALTA URUGUAY

MONGOLIA VENEZUELA

MYANMAR

THE CZECH AND SLOVAK FEDERAL

REPUBLIC

ZAMBIA
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WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX A
FORM (1 JANUARY 1989)

CLOUD PHYSICS AND WEATHER MODIFICATION RESEARCH PROGRAMME

QUESTIONNAIRE
TO GATHER DATA FOR THE 1989
REGISTER OF NATIONAL WEATHER MODIFICATION PROJECTS

PLEASE MARK APPROPRIATE BOXES

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

No weather modification activities in 1989 / /

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

IYPE (PURPOSE) OF WEATHER MODIFICATION ACTIVITY OR PROJECT:

{(a)  Precipitation ENNANCEMENE +1vuevennreennerenneencnneannas £::7
Activity is response to emergency (e.g., droughts) ...... l::7
Activity is for routine water supply augmentation ....... [::7
Goal is to extend wet period ....... ...ttt /_:7
Goal is to increase precipiéat'ion during wet period ..... /__/

-{b)  Precipitation redistribution .......... ... ... il ‘e [::7

{c) Hail suppressién ............................ eeeesasseans L::7

{d) Fog dispersal ... c.ccceevcccacacncanccnsss ceneces ceeceas L::7

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

( Research ...... /__/ )
THIS IS PRIMARILY A" : Development ... /- / : ACTIVITY
:-Operational e 7T :
PROJECT AREA
- (a) Approximate size of the project target area (km®*): ...........

(b) Approximate size of the control area (if used) (km®): ........
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ANNEX A, p. 2

4. NAME AND/OR REFERENCE OF PROJECT: .....ciccitrerennnccersoonasccnsannos
5. LOCATION OF AREA IN WHICH PROJECT IS CARRIED OUT:

® © 8 © 0 5 0060090 E 0L 80080006 CTEO LSO LOEEEBCEONEIN PP ENE S0 CALOSCSE0GEEOOTTSEE

6. PROJECT HISTORY
(a) Year project Started: .....ieieeeieeeerenenonoroccoscannnanns
(b) = Has project been implemented each year since it was started?
Yes 1::7 No / / Not known [::7

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

Yes /_/ No / 7/ Not known /_/
7. NATURE OF ORGANIZATION SPONSORING PROJECT
. (Please place X in appropriate box)
ACTIVITY OF ORGANIZATION: o GOVERNMENT PRIVATE

Agriculture

Energy

Forestry

Hydrology - . RS

Research Foundation

Transportation

Wea;her Service -

" Other (piease?specify)A
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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?

D R I I R I I I I I I I I I I R A L] s e 00

(Note: if reporting period extends over two years, as it might
if a project spanning December and January is being reported,
please indicate the years being reported, one example might be:
December 1988, January-February 1989; another might be:
January-February 1989, December 1989). :

{(b) On how many days did this activity take place? ..... eeevacens
DESCRIPTION OF WEATHER MODIFICATION AEPARATUS, MODIFICATiON’AGENT AND
THEIR DISPERSAL RATES, TECHNIQUES EMPLOYED, ETC. (see instructions)

(a) Seeding delivery system:

Ground _[::7 ..... ceerenes ... How many generators? 1::7
Aircraft i::7 .................. How many aircrafts? [::7
Rockets ‘L::7 Artillery shells’ [::7
Other (please specify): .......... ceetesenns esasennes i

(b} Type of Generator:

Acetone burner / ./ Pyrotechnic flare /_ /
Explosive . /7 Liquid spray /7
Solid dispersal / / Other ¢ ....cenetiieciioncnn .

(c) Location of release of seeding material:

Ground /7 Cloud base / /

Cloud top / / In-cloud 1::7

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



ANNEX A, p. 4

Seeding
Material

Rate of Consumption
(give units)

Total Consumption
during this year (kg)

10.

ag1
PbI, -

Dry Ice

- NaC1l

Propane. -

RN BRI B 3 LU S B B ST S R RPN I N N R X

R EE IR NP B E IR R A S E R FURE R R

R IE I R R R R I RU R R R e N R R L R IR BV R Y

LR RN E R IR R R LI T RS Ar B A L B T R I 5

I BUI  A  I I I RURE B BV RSP TR PR RS A N R I )

L I R e R R RN BN IR R I IR B S

RN I RUI IE N R R I I R O R R B R R I S W R R L Y

LR e R R N I I B RN I R B T R R

PE R E R I R R I R R N E R

L R N N E R T NE B R R R R N N R

R R R R E R EER R LA R R ER R IO N I I I RCR ST R P B R Y I R R BT Y B R R R R I U R R N e )

LI I R R R R AL R R R B I BT T B R I R I R B R R I R R R R R N P SRR Y NI A I R R I R R R R B IR I I R Y

EREEEEREFRERRREFEREEEIE IR E IR I R R I I R R R AL T R IR IR DY RU DY BRI SV BF PRV R I S PR B RN I I R

CHARACTERTSTICS OF CLOUDS TREATED:

(a) Convective L L .
{cumulus) 7/ 7/ Orographic -/ / = {(stratiform) / /

Layer

{b) Generally, the cloud base temperatures (°C) are: ,

Warmer than +10°C / 7/

Colder than +10°C /7

(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:

R R N R R R I e R T e I I IR I S R I R I I I I T R T N I R I A I R I S A )
s 00009 s e 08 e00 8000 0cen e © 0 3 8 00 0 080 E 8050080 00CEEEDR0SESeSESE0ENSEeae e s o ee
e® e e 0c s se0 s s eo e e es 0 s0s 0w * 9 e eeeeco e es e 0p s wesoo0en e ce e e s ec s ecv 000 s
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ANNEX A, p. 5

PROVISIONS FOR EVALUATION

{a) None / /

(b) Randomized experiment / /

(c) Comparison with historical records /_ /

{(d) Crop damage / /[ Hail pads 1::7
(e} Other: ............ s esesesacesasesnarosceerrastassenrnonaanan
(f). Is a document on the evaluation - .
available or planned? YES / / NO 7/ 7/
(g) If so, is it available to WMO? YES / / NO / 7
MISCELLANEQOUS .
(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 [/ _/

ORGANIZATION IN CHARGE OF PROJﬁCT}

(a) Name of key ' technical person: ......ccceceeecencscsncccsnnsocs
(b) Organization: wiuie..cecesceonssesesonscconaonsoscasssoscassonssns
(c) Postal address: .....ciseeerrccccrscnsscsssacncassccsnancasnna

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

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

® 5 5 9 9 2 0 @ % 8 0 0 9 HE S 6T S BE S T S S G B NS0 6N 9SS S e NN NV E S EN PSS ES O NS e " S eRe eSS 0O

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

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

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

15, REPORTING AGENCY:
{(a) Name of reporting agency: ....cceceseecise cesesessseenaene. oo
{b) Official title of responsible office: .....c.ceeccevececcnans .o
(c) Postal address: ....c.ececocincccccccnnnss ceeen. snenea creacnsans
(Signature) . (Date)

Please complete and return this questionnaire as soon as possible, and
in any case not later than 31.August 1990:

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 lightmning, or
influencing in any way the natural development cycle of clouds or their
environment.

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

For example :

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

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

(c) The modification of the characteristics of land or water
surfaces by dusting or treating with powders, 11qu1d sprays.
dyes, or other materials;

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

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

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

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

Weather modification activities which need not be included in the Register

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

Note: One completed copy of this form is requested for each weather
modification activity (hereafter referred to as the project).
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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 projeéts 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 vear be included in the
Register for a particular year. If this is not practical, please

indicate the years in which the activities took place, for
example, December 1988, January-February 1989.




ITEM 9 -

ITEM iO -

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 silver
iodide complex). Solid dispersal refers to the release of
pellets (e.g., dry ice), powder (e.g., NaCl), etc.:;

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

(d) Indicate what seeding material is used and the rate of
- dissemination (mass per unit of time, mass per cloud,
" etc.). Indicate total amount of 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 1989)

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 1989 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 1989 ......vvitinennneonnencennnnnnan /7

(Veuillez renvoyer ce formulaire, méme si aucune activité de
modification artificielle du temps n'a eu lieu cette année)

1. TYPE (OBJECTIF) D'ACTIVITE OU DE PROJET DE MODIFICATION ARTIFICIELLE

DU TEMPS :
(a) Augmentation des précipitations ..........eeeveeennnnn.. [::7

Activité déployée a la suite d'une situation
d'exception (par exemple, SECheresSSe) < .....eeeeeenennn. /! /

Activité déployée en prévision d'une augmentation.

réguliere de l'approvisionnement €n €au ................ /7
Il s'agit de prolonger la periode humide ............... /7
Il s'agit d'gugmenter les précipitations .
pendant la periode humide ..........ccvciieeniienannnnn. YA
(b) Redistribution des précipitations ..........ccveevuninn. /7
(c) Suppression de 1a grele ...veeeeeeeeneeeaeseonenenensnns /7
(d) Dispérsion du brouillard ......ciiitiiiniieininnenannnn. [::7

(e) Divers (veuillez preéciser) ............. R
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2. (de recherche ...... /7
(

IL S'AGIT PRINCIPALEMENT D'UNE ACTIVITE (de développement .. /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 échéant) (km®) : ....... eesessescsecnnes feeereecaaneans
4 TITRE ET/0U NUMERO DE REFERENCE DU PROJET : ..vcccsecsvesossssasssnsnns
5 REPERAGE DE LA ZONE DANS LAQUELLE LE PROJET EST EXECUTE : .....ccccccen
6. - HISTORIQUE DUYPROJET
(a) Année durant laquelle le projet a €té entreprisS : .ivveeecoeocessas

(b) Les activités d'exécution du projet ont—elles eu lleu chaque
année depuis le début des travaux ? :

oui /_7 - Non /7  1Indéterminé / 7

(c) Est-il prévu de poursuivre le projet au cours de 1'année
prochaine 7? ' : .

Non / / Indéterminé /_/

\I

Oui /
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CARACTERE DE IL'ORGANISME QUI PATRONNE LE PRQJET (veuillez cocher la
case appropriée) :

ACTIVITE DE L'ORGANISME ORGANISME ORGANISME

GOUVERNEMENTAL PRIVE

Agriculture

Energie

Sylviculture

Hydrologie

Fondation dé recherche

- Transports

Service météorologique

Divers (veuillez préciser)

8.

ACTIVITES RELATIVES AU PROJET EN 1989

{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 ?

(Note : Si la période considérée porte sur deux ans, comme ce
pourrait etre le cas pour un projet s'étendant sur les mois de
décembre et de janvier, veuillez indiquer les années faisant
1'objet du rapport; exemples possibles : décembre 1988,
janvier—feévrier 1989, ou janvier-fevrier 1989, decembre 1989).

Nombre de jours de 1l'annee durant lesquels ont eu lieu ces
activités ?

----------------------------------------------------------------------
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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 /77 Nombre de générateurs 77

Aéronef /7 Nombre d'appareils 77

Fusées /7 Projectiles d'artillerie /7
Divers (veuilleZ PrECISEIr) «uueueeeeeeeeaseneeeeseeeeesaecenenesennones
(b) Type de générateur :

Bruleur a acétone /7 Fusee pyfotechnique /7

Explosif _::7 Vaporisation de liquide L::7

Dispénsion de solide'i::7 Divers ....ceecevecans SV
{c) Lieu de diépersion-de la substance d'ensemencement :

Au sol /7 A la base du nuage /7

Au soﬁmet du nuage _::7 Dans le nuage L::7

Si la dispersion est effectuée. dans le nuage, a quelle

température ou en fonction de quel autre critére ?

© 080005 2@ 080 EEOELO0B 00609 Ge00 9S00 000ES00TEON L0 S0SN NS S SO SO 00w e

©® 8 880600 P 66800968000 E00D00e e *E SO0 EEET 0560 S0Ce S e SE0O00E 0SS OE0eS s S S 6.0

SUBSTANCE
D' ENSEMENCEMENT

VITESSE DE CONSOMMATION
(indiquer les unités)

CONSOMMATION TOTALE
DURANT L'ANNEE (kg)

AgIl
PbI,

Neige carbonique

NaCl

Propane

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

oooooooooooooooo

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

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

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

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

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

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

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

»2esccececcesococcecoossaoe

oooooooooooooooooooooooooo

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

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

oooooooooooooooooooooooooo

e 00000000005 0.

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

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



10.

11.

12.
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CARACTERISTIQUES DES NUAGES ENSEMENCES :

(a)

(b)

(c)

(d)

Convectifs /_/ Orographiques /_ / Couche

(cumulus) (stratiforme)

a

En regle générale, les températures a la base des nuages .(°C)

sont :

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

L7

En régle générale, les températures au sommet des nuages sont :

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

inférieures a -20°C

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

ensemences :

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

DISPOSITIONS PRISES EN VUE D'UNE EVALUATION -

(a) Aucune WA
(b) Expérience aléatoire /7
(c) Comparaison avec des. relevés anciens - /7
(d) Dégats aux récoltes !/ /. Coussins a gréle /7
L= T 0 - o T
(f) Existe-t-il ou est-il prévu

d'élaborer un document sur

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

possible de le mettre a la

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

effets de ce projet sur

1'environnement a-t-—elle été

préparée ? Oui / / Non / /
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(b) Les couts et les avantages
escomptés (ou réels) ont-ils

été analysés ? Oui / / Non /_/ |
13. ORGANISME RESPONSABLE DU PROJET :
(a) Nom du responsable technique : ........ fesessevencana cseseveencssne
(b). Organisme : ..ceeeveccescnanacs teeccccesscteenssnnana ceseesveccaaaa
(C) AAreSSe ¢ .ciieeicireranceasnccenonnnns crecccnneves e seesesetannrene
14. REMARQUES FACULTATIVES :

15. ORGANISME QUI FOURNIT LES RENSEIGNEMENTS

(2a) Nom de 1'OrganiSme : .....ceecocecceavecsococcnsassoscesssancnsoesas

{(b) Titre officiel du bureau responsable : ....ccccccee.. secesssscassans
{c) Adresse : ....ccc000 seescossesccessasecanncsesesesces s cesecesecns
{(Signature) {Date)

Veuillez remplir ce questionnaire et le renvoyer des que possible, et
dans tous les cas avant le 31 aout 1990, a l'adresse suivante :

Monsieur le Secrétaire général
Organisation météorologique mondiale
41, Avenue Giuseppe-Motta

Case postale 2300

1211 GENEVE 2

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

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, 3 produire des cristaux de glace ou a coaguler les gouttelettes, a
modifier 1'évolution de la gréle ou de la foudre ou a influencer d'une maniére

ou d'une autre le cycle naturel de 1'évolution des nuages ou leur
environnement.

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

Par exemple :

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

(b) La modification du bilan du rayonnement solaire de la Terre et des
nuages par la libération, dans l'atmosphére, de gaz, de poussiéres, 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 1libération dans 1l'atmosphere de particules radioactives ou
électriquement chargées ou bien d'ions.

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

(£) L'utilisation du souffle des aéronefs et des hélicopteres 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
électromagnéetique.
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Activites de modification artificielle du temps qu'il n'est pas nécessaire
d'inclure dans 1l'inventaire .

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

Note : Il convient de fournir un 'exemplaite.dfnnent rempli de de formulaire
pour chaque activité de modification artificielle du temps (dénommée
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 qu1 correspond a l'objectlf de
l'activité. Par projet on entend une suite d'activités de

modlflcatlon du temps ayant un objectif commun et se déroulant
a un endroit donné.

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

o recherche . -  portant sur des questions
sc1ent1fiques,

o développement - activiteés pratiques déployées a des
fins d' optlmlsatlon des procédures;

o exploitation - activités prathues directement axees

sur des avantages économiques.

La zone cible est la zone dans laquelle on cherche a obtenir
une react;on, La ou les zones temoins sont choisies de
maniére a ne pas étre touchées par la  substance
d'ensemencement et utilisées pour évaluer les résultats
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
1'inventaire précédent, veuillez  indigquer le  numéro
d'inventaire de 1'OMM qui figure dans la colonne 1.

Repérer 1'emplacement ou est exécute le prOJet de modification
du temps en indiquant les coordonnées geographiques et le nom
de la région.

(a) Indiquer 1'année au cours de laquelle ont été déployées
les premiéres activités du projet;

(b) Indiquer -si les activités ont sub1 des 1nterrupt10ns ou

si elles ont eu lieu chaque annee depuis le début du
projet:

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

:Indzquer les principales activités de l'organisme qui flnance

le -projet en marquant une croix (x) dans la case appropriée
(marquer plusieurs croix, le cas échéant).
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QUESTION 8 -

QUESTION 9 -

QUESTION 10 -

_5‘8_

Indiquer les mois de 1l'année pendant lesquels les activites
ont été déployées sur le terrain dans le cadre du projet et le
nombre de jours d'activité. Tout autre renseignement sur le
champ d'application de l'activité serait utile. Dans certains
cas, le projet peut s'étendre sur deux ans. Il est

.souhaitable que. seule la partie du projet exécutée pendant

l'année considérée figure dans 1l'inventaire pour 1'année en
question. Si cela n'était pas possible, veuillez preciser les
années pendant lesquelles les activités ont été deployees (par
exemple, decembre 1988, janvier—février 1989).

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

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

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

(c) Indiquer le 1lieu de dispersion de 1la substance
d'ensemencement. ’ :

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

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

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

{c) Indlquer 1 1nterva11e predomlnant de temperatures au
sommet des nuages. S

(d) Quelles sont les caractéristiques qui permettent de
distinguer 1les jours d'ensemencement ou les nuages
ensemencés des autres ?



QUESTION 11

QUESTION 12

QUESTION 13

QUESTION 14

QUESTION 15 -
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Cette question se rapporte a 1'évaluation de 1'efficacité du
projet. Il sera fait grand cas de tous les renseignements
portant sur les moyens utilisés pour juger les avantages et
les inconvénients du projet qui pourraient étre 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
1'environnement du fait de cette activité, ainsi que toute
analyse distincte concernant les avantages économiques
escomptés ou obtenus.

Veuillez indiquer 1e nom et l'adresse de 1' organlsme auquel il
faut adresser toute demande de renseignements complémentaires.

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

Veuillez indiquer le nom et 1'adresse de 1l'organisme qui

- fournit ces renseignements a 1'OMM.
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ORGANIZACION METEOROLOGICA MUNDIAL

R/CLA/4, ANEXO A
FORMULARIO (1 DE ENEROC DE 1989)

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

CUESTIONARIO
PARA RECOPILAR DATOS DESTINADOS AL INVENTARIO DE 1989 DE PROYECTOS
NACIONALES DE MODIFICACION ARTIFICIAL DEL TIEMPO

SENALAR EN LA CASILLA CORRESPONDIENTE
MIEMBRO DE LA OMM . ovvnennernnnnnnnnnnn. ittt eteeeeseeasseeacesoa e raan

El Miembro no ha llevado a cabo actividades de modificacidn en / 7/
1989

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

1. TIPO (FINALIDAD) DE LA ACTIVIDAD O DEL PROYECTO DE MODIFICACION
ARTIFICIAL DEL TIEMPO:

a) Intensificacion de la precipitacifn ........eeececenenn.. /7

Esta actividad es la respuesta a una situacion

de urgencia (por ejemplo SeqQUIAS) ...veevvevecooncnnenenn 1::7
Esta actividad tiene por objeto lograr un aumento e L
del abastecimiento normal de agua .......... ceseen e VA4
- Se trata de prolongar el periodo humedo ...... eeseananas /7
- Se ‘trata de aumentar la precipitacidn durante el B
perzodo humedo . R R R R cecensenncns . 1/
b} Redistribucion de la precipitacidn ...... Ceeseesaanennn e 17
¢) . Supresion del granizo ..... ceceaces ceeeencencnanse ceennen /7
d)  Dispersién de 12 niebla ....coeienenn.n.. RO A

e) Otros (especifiqUensSe): .......ecev'eeeiveeeeccncennocanas
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: ( de investigacion .... / /
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%): eeeenenennn
b) Superficie aproximada de la zona de control (si procede)
(K2 ) 2 teeeveeeeennnnaaeanasccssasosasnssoacsososacassonannosns
4. NOMBRE Y/O REFERENCIA DEL PROYECTO: . .euvuuevencnnensnsnnnsannenansos
5 SITUACION DE LA ZONA EN LA QUE SE EJECUTA EL PROYECTO:
6. HISTORIAL DEL PROYECTO-
a) Ano del comienzo del proyecto: ......... e e
b) Indique si el proyecto se ha realizado cada afo desde el
principio de los trabajos
si /7 No /7 No se sabe /7
) c) iSe ha previsto queic&ntinﬁe el p:dfectojduraﬁte.ei ano proximo?

S1 /_/ No /7 / No se sabe / /
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NATURALEZA DE LA ORGANIZACION QUE PATROCINA EL PROYECTO
(cologuese una X en la casilla que corresponda)

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) iCudles son los meses del ano durante los cuales se han
realizado operaciones de siembra u otras actividades de
modificacion artificial del tiempo?

(Nota: Si el periodo abarca mids de dos anos, como podria
ocurrir si un proyecto se realiza durante los meses de diciembre
y enero, sirvase indicar los anos de que trata el informe;
ejemplos posibles: diciembre de 1988, enero—febrero de 1989 o
enero-febrero de 1989, diciembre de 1989).

b} Numero de dias durante los cuales se han.llevado a cabo estas
actividades .....cccveennn. cececsccne ceeeneensenn ceccecenana cens

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

ajl Procedimiento de siembra:

Desde tierra / _/ ...... iCuantos generadores?

l\
~
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b)

c)

...64..

Desde aeronaves / / ...... i&Cuantas aeronaves? /7

Mediante cohetes /

~

Proyectiles de artilleria /_ /
Otros (espeCifiQuense): ......cceeeeesccscccscenas Ceeerecacans
Tipo de generador:

Quemador de acetona 1::7 Fulguracion pirotécnica /7
7

Neutralizador liquido /

~

Explosivo

Dispersion de sus- /7 OLroS: .ecevecocess Ceeeeeeaes
tancias solidas

Lugar de_lanzamiento_del material de_siembra:

En tierra / Base de las nubes / /

Cimé de las nubes [/ Interior de las nubes / [/

Si el lanzamiento se hace en el interior de una nube, &a que
[d - - .
temperatura o cual criterio?

-o..o-.uoaoo--ooo-o-oo.--o-.n.n.ooooo.oooo.o-.---o‘aaoaooon-co-oo-o

e e cesevocscosonece € 0 80 0@ "0 008000000000 0s0EDeGEENeDsLLL LTSS s e s s 00

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

(dar unidades)

Agl

PbI: rteseaensenen e erresenenans cesseens ceeessessassessacaans
Hielo Seco ........ Ceeeesasssassssesees  sessesssees cestsssesecenancnn
NaCl teecesasecccssssesssasecacaas sesesesesees Cesessceesesnenas
Propano e evesceseacecsscesssesecsses esesscsssesceceascsescesocoe

«a v oo

e s oo

-.oooo..o.n-ncoto.oo-n-oc-o.oooooo-onooocoonooncoccocconoaoc-coccc

n.bb....oo.ouo....oo..ooooovoo.000.0.00000.00tou'.taooootoooocoao.
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CARACTERISTICAS DE LAS NUBES TRATADAS:

a) Cogvectivas - . i L Capa &e nubes o
(cumulos) /7 Orograficas / / (estratiforme) [/ _/

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

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

Superiores a 0°C /7
Inferiores a 0°C pero superiores a -20°C / /
Inferiores a -20°C i::7

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

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

DISPOSICIONES QUE SE HAN TOMADO PARA REALIZAR LA EVALUACION

a) Ninguna /7

b) Experimento aleatorio /_ /
c) Comparacion con registros histdricos /7
d) Danos causados a las cosechas / ./ Paquetes de granizo [/ /
e) DEMAS: veevnrrennaeenacoancnascesasessssossoansnnnsnnnsnes cees
£) Indique si existe o si se ha pre-
visto preparar un documento sobre
la evaluacidén de la actividad ST /4 _/ NO [/ /

g) Si procede indigque si es posible
facilitarlo a la OMM ST /7 / NO

A

DIVERSOS

a) Indique si se ha preparado un
estudio sobre los efectos de
este proyecto para el medio
ambiente , SI

J
\

NO [/
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ANEXO A, p. 6

b) - Indique si se han analizado los
costos y las ventajas previstos

13. ORGANIZACION ENCARGADA DEL PROYECTO

SI

I\
~
=
o
|\
~

a) Nombre de la persona encargada de los aspectos técnicos ......

b) organizacion .......... e ..

c) direccion .......c..e.. R,

14. DEMAS OBSERVACIONES:

15. ORGANISMO QUE PRESENTA LA INFORMACION

a) Nombre del organismo:..........

esscscacases esessscscssasnnssecs ..
ceesece teases s e ses e vescsss s e
eséss s et ccecsasns e esecrcssco e
esecesessse eesesesssesesss e
R R R IR esesesssscese ee e e
..... teevsseesessssescscses st o
cecs oo dve e e e e tesseesses e

b) Titulo oficial de la dependencia responsable: ...........cc....

c) DireCCiOn: cveeeeeecesceceaenne

eesscseenessssessccsssscses ss s e
seseesnrevesssssscsscss s ese s e s
....... eseeesseses s s s s enesccen
aeessveesessscesese s ssesses00 e »

@ @ 5 40 6 8509 0 89 8060 EEE 0060 EseetEeL0LLEN GO

(Firmado)

cececssesscsssssecscraecn ececo s s e
ceesssevsecssones s v es v essscs o e
ceseccssee seescaee esvs s e es s ac e
e seecse s e es o s eress s sses e .o
esescasssnessasse esecscsses s s
........ es s s e s s evssesessesses e

e 0 e eccs st ens s e acr s s

"~ (Fecha)
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Sirvase rellenar el presente cuestionario y devolverlo lo antes posi-
ble, vy en todo caso antes del 31 de agosto de 1990 a la direccidén 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 modificacién 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 distribucion de las dimensiones
de las gotas, que produzcan cristales de hielo o la coagulacidén de gotas mi-
nusculas, que altere el proceso de formacidén 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 intencién de producir por me-
dios artificiales cambios en la composicion, el comportamiento o la dinamica
el
de la atmosfera.

Por ejemplb:

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 modificacidén del intercambio de la radiacion solar de la tie-

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

c) la modificacién 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 atmdsfera de particulas cargadas eléctricamente
o de particulas radiativas, o bien de iones;

e) la aplicaciéon a la atmosfera de ondas de chogue, fuentes de
energia sonica u otras fuentes explosivas o acusticas:

£) la utilizacién de aviones y helicopteros para la dispersion 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 deberidn consignarse
en el inventario

Actividades de indole puramente local, tales como la utilizacidén de
pararrayos o dispositivos de descargas estaticas a bordo de los aviones, bu-
ques o edificios; o la utilizacién 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 helices, o
de riesgos para evitar la formacion 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 modificacion 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 comin y que se realiza en un lugar determi-
nado.

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

- investigacién - investigacidén de cuestiones cientificas;
— desarrollo — trabajos sobre el terreno para optimizar
) los procedimientos
—~ operativa — trabajos sobre el terreno con la inten-
cion directa de obtener beneficios eco-
nomicos.

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

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 regiodn.

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;

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

" Indiquense los principales intereses de la organizacion que

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 terrenc en el marco del proyecte y
el nimero de dias de actividad. Cualquier otra informacidn
sobre el campo de apliacién de la actividad. Convendria que
solo se mencione en el inventario la parte del proyecto reali-
zada durante el ano de que se trata. Si esto no es posible,
girvase especificar los anos durante los cuales se han reali-

zade las actividades (por ejemplo: diciembre de 1988, enero-
febrero de 1989).

Se entiende por aparato para la modificacion artificial del
tiempo cualquier apartato utilizado con la intencion de produ-
cir cambios artificiales en la composicion, comportamiento o
dinamica de la atmdsfera. Por ejemplo, generadores de humo de
AgIl, 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 dispersidn (por ejemplo, quemando una solucidn de
yoduro de plata en acetona). La dispersion 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 indice
de dispersidn (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) (Cuales 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

...72_

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

Esta pregunta se refiere a cualquier andlisis 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 econdomicas 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 gque
presenta el informe incluya toda informacion no tratada por
las preguntas 1 a 13 pero que estime importante o de interes,
como pueden ser las referencias a informes publicados en los
que se describen los resultados de la operacion o experimento
de modificacion artificial del tiempo. Toda informacion no
consignada anteriormente, planes concretos para un nuevo pro-
yecto, mformac:.on que se sohcn:a, etc. puede exponerse en la
pregunta 14.

Rogamos proporcione el nombre y direccion del organismo que
transmite esta informacidn a la OMM,
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NPUAOXEHUE A, cTp. 4

b)

(Npumeyanue. EcAu OTYETHWH Nepuos OXBaTuBaeT ABa roja,

HanpuMep, Npu COOGWEHUM MHHOPMALMM O NPOEKTE, OCYWECTBAREMOM
B TeyeHuWe nexadpAa W AHBapa, TO NPocb0a yKas3aTb roAM.
Npumep: aexadpb .1988 r., AHBapb-Qespanb -I989 r.; 4PYrow
nNpuMep: AHBapb-Gespasy 1989 r.,nexadpb 1989.r.).

CKOAbKO AHERA NPOBOAMAACL 3T AEATENBHOCTB? veveeeeerrecccnnene

OMUCAHME YCTPOACTBA AKTUBHOrG BO3AEACTBMA- HA NOrOJY, PEArEHTOB

 AKTUBHOr0 BO3AEACTBMA W CKOPOCTM MX PACNHAEHUS, WCNOAb3YEMbIX
METOL0B U T.4. (CM. yKa3aHum)

a)

b)

c)

CucTeMa A0CTaBKM Matepuana Ana 3acesa:

Ha3eMHAA 7 vevvennncnns Ckonbko rexepatopos? L7
CaMONBT 7 veervvnnenns CKONbKO CaMoneToB? ‘4::7
Pakety L7 ApTuanepuickue cHapagy £

npoqaﬂ (npDdea yKaaaTb)....I......0.0.0...‘.....'.........I..

Tun reHeparopa:

AUETOHOBAA ropeska Z—7 NvpotexHwyeckan paketa <&/
B3pwBYaTOE BEMECTBO -7 Pa3dpu3rusatens, xuakoctu L/

PacCNHANTENb TBEPANX YACTUU £y TIPOUCE: «veeveecnvenneanncane

PacnonoxeHue BuNyCKa 3aceMBawWerc BEWecTBa:

Ha3emHoe /7 HvxHAA rpaHnua odnakos L7

BepxHAA rpaHuua odnakos Z/ B odnakax 7

Ecav BHNyCK ocyuecTsafeTcA B 06/AaKe, TO MpW Kakoi Temnepartype
UAK ADYIOM Kputepuu?

.“.....l.'t’..ﬂ.....'.6'9...000.50‘&0....00...'.00..0.0‘..00.09

P B FT 20 009 8060 E TGS O e G OO B OO DO EDOC EOT60 60000 000000666 8068eL8E 66D
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NS S E S I I I N T R RS N E S R I R T I R S N S S AR S S S RAN AN AT NE ISRV IIAR

PeareHr Pacxoa 06uunn pacxos 8
33acesa (yKa3aTb EAMHWUUN W3MEPEHMA) B Teyenue ropa (8 Kr)

R NSNS SRS SR R N S E S N I I T I e IS N IS AN S SN T E N BN RNBERBITI BTSN

10.

AgI s 0 e aes e Goo0s e e 90606006000 e 0800006060060 0800 02 6005 20 2
PbIz

nyoﬁ ﬂe‘ﬂ llllll 3 #6066 0020629 2B 8806 @ e0 #0009 900 &S ANE I Y
Ml © 6 0 e 208080000 20608 ¢ . LI L] L] ® 080806 e¢e6 0 ¢ a0 ¢ 2 8

® 3 6 05 00 08800090 & 5 060 000 S P PSS IS IS0 S G IO EOT 0SS E SO P QOSSR OSEORE SO

¢80 00 05 0 o 0 e 03 & o0 8 4 0 08 88 5200 288020 PSS H TN GO0 eSS 0000 00 s ST EE PO s

XAPAKTEPUCTHKM OBPABATHBAEMNX OBNAKOB:

a) KOHBEKTMBHNE Cnoi
(kyuesse) 7 Oporpapuyeckue £—7 (crouctoofpasHue) £/

b) ﬂpeoonaaammaﬂ TeMmneparypa B HUXHeA yactu odaaka (CO):
Buwe +10°C L7 ‘ " Huxe +100C /L7
c) MNpeodaajanuas Temnepartypa B BepxXHEH yacTu odnaxa:
Buwe 00C L7
Huxe 0OC, o suuwe -200C Z7
Huxe -200C /7
d) KPpUTEpuM, MCNOAb3YEMHE NPWU BWOOPE AHER WAM OOAAKOB AAA PadoTH:

...BC.....O'....'.O.'.".'D'....O.'.‘CQ".C.".O...O.C'..l.ll.".i

€ 800 9000080000089 0 6658266008 060060006600° 8903008060868 9806010903906 9006984a9090032

l.l...l.ll.DO..'.000!.’i..........O.'.......OOG.I..ll“l"‘&l&..ﬂﬂ
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11.

12.

- 13,

OG0CHOBAHHA 1447 OUEHKM

a). He uMmeerca <7

b) PaHAOMU3VPOBAHHMI 3KCNEPUMEHT £

C) CpaBHEHWE C MCTOPUYECKMMU faHHBMKN 7

d) Yuepd ypoxan /7 FpasoMepy /7
e) npoqwe: .'I..'..O..O.'l.......O."....Oll'.....’..tlvll- ..... o o @ e

f) MeeTca AM- JOKYMEHT NO oueHKe

WU NAGHUPYETCA TaKoBOA? IA 4::77 HET L7 -~
g) Ecau Ja, TO MOXHO A ero

HanpasuTL B8-BMO? A LZ HET L7
PA3HOE

a) bWA3a AWM NOArOTOBABHA AMA 3TOrO
NPOBKTa OUEHKA BAMAHMA Ha
OKpyxamuyw cpegy? IA L7 HET L7

b) [lpoBeseH AW aHaiu3 npesnonaraemux
(MAM DaKTUYECKHX) 3aTpaT u Bwroa? A L7 HET £/

HA3BAHWUE OPrAHU3AUMK, OTBETCTBEHHOM 3A NPOEKT:

8)  0aMUANA TNGBHOMO TEXHUUECKOrD AMUA: veveeeesorncnoncroonsnnnss
b)  OPraHHM3AUMAL eurerenrenenooneneneenesasenssessesesocnssnonnos
c) [outosu# agpec: ........}...,.......v ....... cevssene cessens cens

‘...ﬂ0..‘—0.‘..000.6!.0.00...9.'..0.09890.005..,......l....‘@ﬁ.ﬂ‘
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14. JOBHE 3AMEYAHKA:

Qooooootnooo0000.0000503iobncoaaocoaoooooo...o.oeoeoooosso'wllaeae
nouuou-la.ollltoll.o.ton..iOo00.oae.'aoeoo.eo.oa.o..oaoaoeitOG!O'°
aoo'ec-oooclcocoooa-osncn-tootalooc.ooaaoc.an.oo....no-aacatcaocti

r.oot.oooooecncnolooo-ooolc-ootcooa.oooo..ooaaoa'o.ooocolﬂ50'0‘5"'

15. OPF AHW3AUMA, HAMPABAANWAR OTYET:
d) Ha3saHue OPpraHmn3auunu, HanpasAAwuWen OTYeT: T eecsscessaneescoees
b) OQMUHaAbHOE Hd3BaHWe OTBETCTBEHHOro MOAP33AENCHUA: esssosssncoe
C) anTDBNn aApeC: O0.00Ill.OOOOOO.Q.Q...‘.n.Q..QQ..ot'.’li".."

.......0....9.5..‘.0.0...l...C.......OI...Q.OOO.....l.ﬂ@..'...

...‘.5...'Q........IG.I...OG.Q.Bl..'. @ 0 02283 90 0 8 @008 29 a6

(MNoanucy) : (laTa)

fpocb0a 3anN0/HATL W BEPHYTbL 3TOT BONPOCHWK MO BO3MOXHOCTH CKopee
B8 NiodoM CAyqae He nosgHee 31 asrycra I990 r. no ajpecy:

The Secreatary-General
- Horld Meteorolcgical Organization
41, Avenue Giuseppe-Motta
Case postale 2300
1211 GENEVA 2
Switzerland
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B_Peec1p

[PUMEYAHWA ﬂQ COQTABAEHMH DTHEIA 0 ﬂEﬂTEﬂbHQCT

3aceuBaHue uAW pacnpocTpaHeHue B 00/NAYHOCTU WM TyMaHe
KaKoro-AuGo BewecTBa C UBAbW M3MEHEHWA pacnpelefneHuA pasMepa Kanenb,
06pa30BaHUA KPUCTAAN0B AbAd WAM KOAry AUWMM Kanenex, W3IMEHEHWE PA3BUTHUA
rpaja uUan MOAHWA UAU OCYWEeCTBNEHUE KaKOro-auGo BO3AEACTBHUA HA
ECTECTBEHHOE PA3BUTHE uuKsa 06naKos WAK MX OKPYyXeHHue.

_ Nndaa Apyraf A€ATENbHOCTb, ocylecTBafeMans C UeAbld BH3LBAHWUA
UCKYCCTBEHHbIX MSMEHEHMR:BZCDCTBBE, NOBEAEHWM MAW JMHAMUKE aTMOCHepu.

~ HanpuMep:

a)

b)

c)

d)

e)

f)

MCﬂOﬂbBOBBHHE OFHA MAM UCTOYHUKOB Tenna ANA OKA38HUA BAUAHMA
' Ha'KOHBEKTMBHym UMPKYNAUMO MAM ANA UCNAPEHUAR TYMaHa;

axruauoe;aosnencraue Ha O00MEH COAHEeuYyHOi# pajgvauuu 3eMan UK
06/7aK0B NOCPEACTBOM BujieaeHuA B aTtmocpepy rasos, nbAu,

XMAKOCTERA MAM a3p030Jei;

aKTWBHOE BO3JEACTBME HA XapaKTepUCTHUKW NOBEPXHOCTEA 3EMAU WAM

' BOAN NPU NOMOUM OMMAEHWA WAW 00PACOTKM MOPOUKEMM, XMIKVMU
pachuAMTENAMK, KPACUTENAMU WAW APYTWMU BEUECTBAMMU;

BuaeneHwe 8 atMochepy 3AEKTPUYECKH 3aPAXEHHNX WUAH

PaANOaKTMBHUX 4acTuu, WMAW UOHOB;

npuMeHeHue B armocepe yaapHWX BOJH, WCTOYHUKOB 3BYKOBOW
BHEDEMMQMRH APYTUX B3PHBHHX WAU AKYCTUYBCKUX MCTOYHUKOBS

WCNOAb30BaHWE CaMONeTOoB M BEPTONETOB ANA CO3JaHUA HUCXOARUWX

NOTOKOB B UBAAX PpacceuBaHWMA TymaHa, a8 TaAKXE UCNOAbL30BAHUE
peaK TUBHHX ABMraTeNBRA U APYTUX UCTOUHMKOB CO3A3HUA

MCKYCCTBEHHOr0 BETPRA,
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g) MCNOAb30BaHUE Jld3EP0B UAW APYMUX UCTOYHWKOB 3NEKTPOMArHUTHOM
paaunauunu,

JefaTebHOCTh N0 aKTUBHLM BO3ACHCTBUAM H3a NQroAY, KOTOPYID He caejavert
B M0YATL B Peect

leatenbHocTs, HOCAWYHN YUCTO NOKAAbHbR XapaKTtep, TaKymw, Kak
MCNONL30BAHKE OTPAxATENBH MOAHUA Uan CTATUCTUYECKUX Pa3PAIHWKOB HA
caMmoneTax, cylax UAM 3JaHUAX WK MCNONb30BAHKWE HeBoAbWMX MCTOYHUKOB
T€Nnna, BEHTUAATOPOB, NPOTUBOTYMAaHHL X YCTPOACTB, CO34aHWe HUCXOAAWErs
BO3AYWHOr0 NOTOKA BO3AYWHNMU CYA1aMU UAK pacnuanTenaMu a8 NPeAcTBpaleHus

38M0PO3KOB HA YyyacTKax WAM NOAAX C MNOCEBOM KYAbTYP, KOTOPWM HAHOCAT yuepd
3dMOPO3KHU HAM MOPO3H,

Npumeyerue,

100 \HATL _QQWH 3KIEMNAAD 3T0A BOpMb aAa8 K&XﬂDrD Buld
ABHTEﬂbHOCTH ﬂD aKTUBHHM BO3NEHCTBUAM HA Noro gy
AANbHEAWEM WMEHYEMOrQ KaK NpoekT).
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AONOAHUTEABHHE NOACHEHMA
K BONPOCAM 414
PEECTPA HAUMOHAMbHWX MPOEKTOB NO AKTMBHMM BO3JEACTBUAM HA NOrOLY

MYHKT 1 - Yxaxute 3HaukoM (X) AYEMKY, KOTOPam COOTBETCTBYET UEASM
AeATenbHocTU. [lo4 NPOEKTOM NOAPa3yMeB3ETCA CBA3aHHAA CepuA
AEACTBWUA NO @KTUBHHM BO3AEMCTBUAM HA NOrogy, WMENUMX oduyw
UeNb ¥ NPOBOAUMBX B KOHKDETHOM MecTe.

NYHKT 2 - Ykaxute 3HaukoM (X) AYEHKY, COOTBETCTBYHUYH UEAM AEATENbHOCTU:
- WUCC/Nep0BaTeAbCKAAR - BOMNPOCH HAYYHHX WUCCAGLOBAHWUAS
- pa3ssuTtue - nojesas pagoTta nNo ONTUMU3ALMM
o npoueayp;
- onepatuBHan - noaesan padora, Hanpas/eHHana Heno-

CPeACTBEHHO HA AOCTUXEHUE 3KOHOMMW=-
YecKux BHIroa.

Moa painoHOM UeAu nogpa3yMesaeTCA PaicH, B npelesax KOTOPOro
npeanosaraeTcA 00HapPyXuUTb NOCAEACTBUR AEATEALHOCTH NO
aKTMBHOMY BO3J4EACTBMN Ha Norogy. (104 KOHTPOALHHM PANOHOM
(Mau panoHaMu) NOHWMAKWTCA PaiOHN, KOTOPHE BHOPaHN Tak, YToOw
OHW HEe nojaBepranucb BO3AEACTBUAM 33aceBawliMX BEWECTB; OHHU
UCNOANL3YKTCA QAR OUEHKW PEe3yabTaToB B8 Npejenax panoHa ueau.

NYKHT 3

NYHKT 4

Bnuumte HaspaHue M/Wan 0G03HAYEHWE NPOEKTOB, WUCMOAb3YEMHX
onepaTtopoM. Ecau NpoeKT OuA 3aperucTpupOBaH 8 NPelNiyUEM
PeecTtpe, npocbda ykasaTb HoMep Peecrtpa BMO, KOTOPH# CTOWT B
KONOHKE 1.

NYHKT 5 C noMoubi reorpaguuyecknx KOOPAMHAT M HA3BAHWA PAitOHOB YKaxuTe
MECTO OCYWECTBAEHMA NPOEKTA NO AKTMBHWM BO3AEACTBUAM Ha

" noroay.

a) Yxaxute roj OCYWECTBNEHUA NepBOHAYaNbHOA AEATEALHOCTH NO
HacToRWEMY NPOEKTY;

NYHKT 6




NYHKT 7

NYHKT 8

NYHKT 9
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b) YKaxute, OuAd A4 Nepepwss B JEATEABHOCTY MAM XE OHA
NpoBOAMNGCHL KAXAbK FoA CO BPEMEHM Hayana;

C) YKaxure, NPeANCAaraeTCA AM MPOACAXMThL NPOEKT B GYAyueM,
. NOCTaBMB 3HAYOK (X) B COOTBETCTBYWWEH AHEHKE.

YKQXMTE OCHOBHOW POJ 3aHATWI A OpraH13auum, KOTOpaRA

--fuHAHEMPYET-NPOBKT, 0O03HAUMB—3HAUKOM(X) COOTBETCTBYOUYH

AYeiky (NPWU HeOBXOAMMOCTH MCMOAB3YIATE HECKOABKO 3HAYKOB).

B KaKue Mecsaud W CKOAbKO fHEH OCYWeCTBAAJACh OMepaTusHas
nosesaa §asa npoexkta? buaa 6o nonesHa Awdas uHGopMauusd,
Kacamnuanaca Uuenen AEATEAbHOCTWM. B HEKOTOPWX CAYYanX NPOEKTH
oxearuaamr ABa roja. Xejart “,rB,Peecvymaa

1988 I, HHBan mespanb 1989 1.

oA YCTPOACTBOM AKTWBHOrO BOSAEACTBMA HA NOrogy
noApasyMeBanTCA MNOWe YCTPOACTBA, WCMOAL3YEMHE C UeAbW
HaMEePeHHOro BH3WBAHUA MCKYCCTBEHHMX M3MEHEHWI B COCTase,
NOBEAEHWW WMAW AWHaMuKe aTtMocdepu.- HanpuMmep: reHepaTopu
33CeMBaHUA AOAMCTHM CepedpoM, NponaHoBWe YCTPOACTBaE,
NUPOTEXHWYECKHE YCTPOACTBA, PAKETH, apTUANEPUACKME CHEPALN,

PEAKTUBHUX ABUraTeaUd U T.A4.

a) CuMcTeMa A0CTABKM 3aceusaiuux BEUECTB. YKaxuTe,
0003HaYWB 3HayKoM (X) COOTBETCTBYNWYW AYBAKY, XapaKTep
CHCTEMN AOCTaBKM - Ha3EMHAA, BO3AYWHAA U T.A.;

b) YKaxuTe cnocod NOArOTOBKW 3aceusaiuero BeuecTsa AR
pacnuaeHna (Hanpumep, NyTeM CXWraHuA aueToHODBOrO
.pacTeopa cOeAMHEHWA WoaucTOro cepedpa). PacnuaeHue
TBEPANX YACTUU OTHOCHTCA K PACCEMBAHUR AEAAHMX KPYMUHOK
(HanpuMep, cyxod ned), Nopouka (HanpuMep, NeCl )  T.4.;

C) Ykaxute, 0003Hayus 3HAuKoM (X), coofeercreymmym AYLAKY,
MECTO pacceuBaHWA 3aceuMBanUerQ peareHra;



_84_

NPUAOIEHUE A, cTp. 12

NYHKT 10

NYHKT 11

NYHKT 12

NYHKT 13

NYHKT 14

NYHKT 15

a

d) YkaxuTte, Kakue 3aceuBawlie PeareHTH MUCNOAL3YHTCA W
KaKkosa CKOPOCTb pacceuBaHuAa (Macca Ha EAWHUULY BPEMEHH,
Macca Ha odnako ¥ T.4.). Ykaxute, B Kuaorpammax, oduee
KOAWUECTBO peareHdTa, PacCeAsHHOro B TEYEHHE OTYETHOrG
nepuoaa.

a) YKkaxuTte, o0003HauuB 3HaYKoM (X), AYenKy, oouyw
'XapaKTepUCTHUKY 061aK0B, KOTOPHE BHOPaHH 1A 00PacdoTKu;

b) YxkaxuTe npeodnrajamwiuui AuanasoH TeMNepaTyp Ha HUXHEN
rpaHuue odnaxka;

c) YKaxuTe npeodnajanuuid AuanasoH TEMNEpaTyp Ha BEPXHEN
rpaHuue o00naka;

d) Mo KakuM XapaKTEPUCTUKAM OTAUUANT AHW WM 00naKa,
NOABEPrHYTHE BO3AEACTBUN, OT TEX, KOTOPHE HE GuAu
noABepPrHyTH BO3ABACTBUR?

3T0T BONPOC OTHOCMTCA K OueHKe 30deKkTuBHOCTH NPOEKTA.
MpejocTasaeHue gdoabwero odveMa uHpopMauuu NO CpeacTBaw,
MCNOAb3YEMHM AAA OUEHKM NOAOXUTEAbHHX CTOPOH NPOEKTa, TO/bKO
npuBeTCTeyercn, W 318 MHhopMauuA MOXeT GbTb npencraaneua noa
NYHKTOM 14 UAn Ha ornenbuon cTpaHuue.

3TO0T BONPOC OTHOCUTCA K AKGOMY aHaau3y, NPOBEAEHHOMY C UEALW
pacyeta U/WAK U3MEPEHMA OOWEro M3MEHEHMA OKPYXawueh CPean,
NoABEprHyTON BO3AeACTBHMN, ¥ OTAEALHHMA BOMPOC KAcaeTCH
npesnofaraeMux MAW NOAYYEHHBX 3KOHOMUUECKUX BWIOA.

Cooduute Ha3saHMe W alapec OPraHU3aUuu, B'KOTODYW MOXHO
HanpasAATb 3anpocs 0 nocaeaywuen MHQQPMBUMH.

3T0T NYHKT MNO3BOAUT Auuy, nPeACTaBAANLEMY OTYET, BKJAKYUTD
AOGY0 WHYOPMaUMID, KOTOPAA He BowAa B NYHKTH C 1 no 13, HO
KOTOPYO OH CYMTEeT BAXHOM WAM NPEACTABAANWUEA MHTEPEC, TaKya,
HanpuMep, KaK CCHAKA Ha OnyO0AUKOBEHHWE OTHETH,

1”DE£CTGBAHWNHE pe3yabrath ocywecTBAEHUA AKTUBHOrO

BO31€ACTBMA HA NOroay Wiau 3KcnepuMeHTa. Aiwdan He
coo6uaBwancA paHee MHHOPMAuuA, ONPeLefeHHHE NAaHH Ha HOBHA
NPoexKT, NOUCK uHjopMauum U T.4. MOIYT OuTb OTPaxeHs noa

NYHKTOM 14.
lpocbGa COOGUUTD Ha3BaHWe W alpec VNDEXAEHMﬂ, KOTOPOE
nepejaeTt 3TY vHpopMauul BMO.
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WORLD METEOROLOGICAL ORGANIZATION

R/CLA/4, ANNEX B

REPORT ON COMPLETED WEATHER MODIFICATION PROJECT

(Please mark X in box or boxes which apply)

MEMBER OF WMO: ......... T teceescsaseses ceceon onean
1. DESCRIPTION OF PROJECT
1.1 Project identification (name/location/organization): .............. ceen
1.2 Purpose(s) of project

Precipitation augmentation - rainfall / / snow / [/

Hail suppression / 7/
Lightning suppression /7

Other (please specify): ...vevenennnnnnn Ceeteresnansaisncncsennsaennnnn

1.3 Major cloud type involved:

Orographic / / Cumulus / / Stratiform / / Frontal / /

2. DURATION OF PROJECT
2.1 Project duration in vears: ....eeveveveeee.. S eseaeservesrcsceasenanees
2.2 Operational period within each year:

From: ....... To: ....... inclusive.
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3.1

3.2

3.3

4.1

4.2

4.3

4.4

5.1

5.2
5.3
5.4

5.4.1

SEEDING OPERATION

- 86 -

Seeding agent: Agl 1::7 CO: 1::7 NaCl 1::7

Other (please specify): .....ciiivieciniianrennnennn
Generator(s): On ground [::7 Airborne / _/

If on ground, please

give number of generators: ....

Procedure for airborne seeding:

Altitude of seeding

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

Seeding rate (Kg h!

PROJECT DESIGN

Basic design:

Target only 1::7

Distance between areas (km):

16113 -SSP ceeeeneas

) I cecescesesnsanse checsonns

s ec s e encecans

s ee 0 e s s 000

‘Target + control /_/ Cross-over /_/

Area definition:

Fixed / / Va
If variable, give ba

Area subdivisions, i

riable E

s s e s e s e s e s e s s 00 eesOs s

sis for definition: ....ccceececcssaceccces cecesecs

f any (give number and nature):

PROJECT SITE

Project terrain:

Mountainous / / Hilly 1::7 Flat / _/
Size of target area (KMZ) 2 tieiiieenenreccoancaosonscasnnnns ceesenens

Size of control area (m?): oiiiianen ceeeneces cescecesecse ceeesssns

Number of precipitat

ion gauges:




5.4.2

5.5

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3

7.3.1

7.3.2
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Other verification quantities (e.g., radar reflectivity, aircraft
cloud measurements, hailpads, etc.): ...iiceieineneecens et receseccaasns

EXPERIMENTAL UNIT

Duration of unit in hours or daysS: ....veiienenrnnieeescannenoonscannas
Conditions determining whether unit is seedable or mot: ......ccvceuens

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

Randomization of experimental units:

Unrestricted / / Restricted 7/ /

If restricted, give natﬁre of restriction: ............ eesane e ecenan
Standard seeding period (hOUrS): ..ueiveieeenreeneeennnceocoacnnnas Y

OVERALL PROJECT "RESULTS (no stratification or partitioning)

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

Transformation(s) for each test: ...ttt ioteecrnonncnnns
Results for each test and/or analysis: ...i.iiiiiiiieeeneetnncacacecanans
Qualitative:

No More Less Less

Differ- Precipi- Precipi- Hail

ence / 7/ tation / / tation / / Mass / /

Other qualitative results: ....c.iieiiiiiiieieinneensasescsoanenonsonans
Quantitative:
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8.

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.2

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

9.2

BASIS FOR ASSESSMENT OF RESULTS

Analyvtical specifications fixed BEFORE the project began

Nature of stratification(s), if any: ......cc000n oo

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

Seed: ...ccceeenne No seed: ........

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

Results for each stratification, test and transformation:

Qualitative: .......cccevmvenennns tesesessenasnens

Quantitative: ....ceeececevcercnsscnnns cieceesees

Analytical specifications chosen AFTER the project began

Nature of partitioning(s): .....eveeiieieennneenninnnnns

L I I R I R

Sample size for each partition (No. of segd/nofSQed units):

Seed: ..... ceences No seed: ........

Results for each partition, test and transformation:
Qualitative: ...viieeeeeereecerennanns cecetececne

Quantitative: .....cccieecevencncene seacseccecsnans

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

Sign of effect: ciicivcacseosescncescecccnocccconcancns

Maximum distance observed: .....c.vccceccecearocsancens

e 6080 e0 s 000000




9.3

10.

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

M A A A A A A R R R R R N T T e,

COMMENTS

“ s s s s sssscescosnsece L R R R R I sccececocsen e
..... M A R B I T T T
P R A R s et s e s s scecsessscnne et s s s s e s sssence s sseccesecn
:
*eecr s e sscses e ®es 00 et s sessssensos s
" s s coessersecrceses e s ssscsee e e s csses s s s s e * e ses s s e s 000 e

PRINCIPAL REFERENCES TO PUBLISHED RESULTS (where details of above may !
be found): |
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ORGANISATION METEOROLOGTI QUE 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 : ....... Gt eceseeseesasessssetcenscrartosteacnr s aansss ce e s
1. DESCRIPTION DU PROJET
1.1 Identification du projet (titre/zone d'exécution/organisation)
1.2 But(s) du projet
Augmentation des precipitations Pluie /7 Neige /7
Suppression de la grele /7
Suppression de la foudre / /7
Autres modifications (veuilleZ PreCIiSEr) & vuueeveeenieeeeenennnnnenenas
1.3 Principaux types de nuages traités :

Orographigques /__/ Cumulus /_/ Stratiformes 1::7 Systéme frontal/ /



- 92~

ANNEXE B, p. 2

2.1

2.2

3.1

3.2

3.3

4.1

4.2

4.3

DUREE DU PROJET

Durée du projet, N AmMEeS : ..veueeerreneeneenenneneeneeesnaanaesnannns

Période opérationnelle au cours de chaque année :

AU Lot iiiiiieriettecesccees AU ceeeerasectsescccesessse (inclusivement)

OPERATIONS D'ENSEMENCEMENT

Agents d'ensemencement : Agl /_ / CO, / / NaCl / /
Autres (veuillez préciser) : ........ ceeeeen Ceeteeeeeeeann ecreeaenae
Générateur(s) : Au sol /__/ Bdéroporté(s) /_/

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

Méthode d'ensemencement par appareil aéroporté

Altitude de 1l'ensemencement (M) .....coeeeececeonononsoesaosenncnaansse

Longueur de la trajectoire suivie
pour 1'ensemencement (m ou km) ............ ceescscsensens eeseseeann. oas

Taux d'ensemencement (KG h™1) ....uiiveeenreeoneesnconcaoonnaonnens .o

CONCEPTION DU PROJET

Conception de base :

Zone cible Zone cible et Zone cible et/ou zone
seulement / / zone témoin / / témoin sans distinction / /
Distance entre les zones (km) : ....c.civericecnccnncoannonne Ceeseesscsna

Définition d'une zone :

Fixe . [/ 7 Variable /7

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

® 0 2 6068000008006 060006 083 SE00CS05 6066090000 eEEEOESSEESOS 06060000066 OESODSOOSOCE
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4.4 Subdivisions des zones, le cas échéant (indiquer le nombre et 1la
nature)

5. SITE DU PROJET

5.1 Terrain
Montagneux / / Accidentd /7 Plat /7

5.2 Superficie de la zone cible (KM®) & t.i'itioneenrmeeenoneon e,

5.3 Superficie de la zone témoin (km?) : ......... et tataerereeaaenaena

5.4 Nombre de pluviométres :

5.4.1 Tous types de pluviometres dans 1la zone Cible I ..vevevvnrnnerrnnennnnns

Tous types de plu&iométres dans la zone témoin : ............ erenescnne

5.4.2 Pluviographes dans la zone cible : B e
Pluviographes dans la zone temMOIN I .tuvveriirverenneannnnnnn ceeresacanse

5.5 Autres mesures de vérification (par exemple, réflectivité radar,
mesure des nuages par aéronefs, coussins a gréle, etc.) :

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

6. UNITE EXPERIMENTALE

6.1 Durée de 1'unité en heUres OU €N JOULS : «vueerennrrnonvennneeennnnnnnn..

6.2 Conditions permettant de determiner si une unité est ensemencable ou
pas :

6.3 Nombre total d'unités ensemencées et non ensemencées (dans le cas de

la  conception avec zone cible et/ou zone témoin, sans distinction,
ceci s'applique a chaque zone) :

A A A B T T B T T T .












_9?_
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3.2

3.3

4.1

4.2

4.3

4.4

5.1

5.2

OPERACIONES DE STEMBRA

Reactivo quimico de siembra: AgI /7 co, /_/ NaCl /_ /
Otros (sirvase especificar) : .......eco.. e Ceertieeneseneans
Generador(es): Terrestre 1::7 Aerotransportado 1::7

Si es terrestre, sirvase dar el numero de generadores: .........

Procedimiento de siembra mediante aeronaves:

Altitud de la siembra (m) ............ tessesaecsseceasa treceeses
Longitud de la trayectoria de siembra (m o Jm) ....... cesaereean
Indice de la siembra (Kg h™') ....... s eesasnssesccasanens cean

CONCEPCION DEL PROYECTO

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

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

Distancia entre las zomas (km): ........... cersseseccanens sevecs

Determinacion de la zona:

Fija 1::7 Variable L:i7

Si es variable, sirvase dar la base para la definicidn: .........

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

nimero y la naturaleza) ........ceeeeene e ttetecreeececaaeereaas

UBICACION DEL PROYECTO

" Terreno donde se lleva a cabo el proyecto:

Montanoso [/ Accidentado / / Llano / /

Tamano de la zona del blanco (KMZ) .uveneereeenenneenccsssaoacsosoanns




5.3

5.4

5.4.

5.4.

5.5

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3
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Tamano de la zona de control (KmZ) ..v.eeseerneoeececoeosoasonaonanes

NUmero de pluvidmetros

Todos los tipos de_pluvidmetros en la zona del blanco: ........eeeeo...
Todos los tipos de_pluvidmetros en la zona de control: ................
Registro_de los pluvidmetros en la zona del blanco: ....... Cieeresenen .
Registro _de los pluvidmetros en la zona de CONErol:....eeeeeeenennnnnns

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

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

UNIDAD EXPERIMENTAL

Duracion de la unidad en horas O di@5: tueievvernreneoenneonenanneenes

Condiciones que determinan si una unidad puede ser sembrada o no: ....

® 5080 098000 0r00s 000 s 0000 es0ees e e a e @ es e s 0 e e 00 cve e e s e 0 v s e 00 e e

Numero 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):

Seleccion aleatoria de las unidades experimentales:

No limitada / /7 Limitada / /
Si es limitada, sirvase dar el caracter de la limitacidn: .............

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

RESULTADOS DE LOS PROYECTOS GENERALES (no estratificacidn o particion)

" Nombre de la({s) prueba(s) estadistica(s) y/0 andliSiS: «....ceeeeeneen.

LR I B B B A B R A B A B B B IR B AR A AR 2 A B IR B T R I R I O I I I I R R I I R N L ® e e 0 00

Transformacion{es) para Cada PruUEbDa: «.uie.veeeeeeeenenesneeneeaneannns

Resultados de cada prueba y/0 andliSisS: «...eveeeevernnennnennanennnn ..
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7.3.1 Cualitativo:

No hay Mas Menos Menos masa
dife- precipi- precipi~ de gra-—

rencia / / tacion / / tacién [/ _/ nizo [/ [/
Otros resultados cualitativos: ....cceceecees e ececacceseasssennscanas

7.3.2 Cuantitativo:

Relacién de la siembra/no siembra: ........cceceee- Ceeeeeaaan reeeeees
Significado estadistico: ........cceieinnennn. e teerienttecaeeaeeea
8. BASE PARA LA EVALUACION DE LOS RESULTADOS
8.1 Especificaciones analiticas fijadas ANTES de que se haya llevado a ca-

bo el proyecto

8.1.1- Caracter de la estratificacidén(es), en caso de que hubiere: .......... .

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

Siembra: ...ceocveees Sin siembra: ......... R
8.1.3 Prueba(s) y/o analisis para cada estratificacion:

8.1.4 Transformacion(es) pararcada-estratificacién y cada prueba:

8.1.5 Resultados para cada estratificacion, prueba y transformaciodn:

CUALIEALLIVO I tevessescoeacasosnssanassssacsassosssssonssnnnasnecs

CUANEILALIVO I crvveeeeesosoasenccessacssasosmssanssnansosossssasess

8.2 Especificaciones analiticas seleccionadas DESPUES de revisarse el pro-—
yecto: | '

. 8.2.1 ~Caracter de la particion(es): ...... e etieececeeia e Cereeeaenaes

8.2.2 Tamano de muestra para .cada particidn (namero de unidades de siembra/
sin siembra):

Siembra: ...ceeceeeces Sin siembra: ...eceeeceeees




8.2.3

8.2.4

8.2.5

9.1

9.2

9.3

10.

11.
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Prueba(s) y/o analisis para cada particiodn:

---------- ® 2 6 0 000609 509000 e 00 E00 0060 80000 0e0NEEssEeOEsELsLNGEIEs o0

Resultados para cada particion, prueba y tranformacion:
Cualitativa: ...... cerenann Ceetesciscneascaaseaancanansossansancns
Cuantitativa: ....... certeaiens ceeeena et ceeseanns cesesenanee
EFECTOS QUE TIENE FUERA DE LA ZONA (por ejemplo fuera de la zona del
blanco)

Indicio del efectO: .viierieiniieetenencanconcaoannacannas cheer e ecaneen

Distancia maxima observada: ......ceeeee... Cereeeeeneaens et ettt

Significado estadistico (tamano de la zona y probabilidad):

COMENTARIOS

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

© 6 ¢ © 0065 0650060006090 2000000000505 0000900000500 e0eNEI00L00EEPesSLLeee SO0 o0

R R R O I I R R TR I I I I I I I R I I A R A R R A B N A S A R
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BCEMUPHAA METEOPOJOMMYECKAR DPfAHMEAUMﬁ

R R A R S SN AN S SN AR S NN ERRAB[RIS

R/CLA/4, [PWACYEHWE 8

[ Q_3JABEPWEHHOM MPOEKTE N0 AKTWBHOMY BO3JEACTBUI HA NOrofy

(Npocsda noctasuTh X B COOTBETCTBYWWUEM KBajpare)

YNEH BMO: ....... cesseresanssns eesseessernsnesans cos

1.

1.1

1.2

ONUCAHWE NPOEKTA

0do3HayeHwe npoexra (Ha3BaHWe/MECTOHAXOXAEHME/OPraHM3aUnA) veveen.

....... © 08 & 0 0 800 00O O S OSOSE I OB 0SS SOOI e CN OSBRI SOOT eSO SSOICESEODOOSD
L BB BN B BN 98 80000080800 *t9 00000 ¢ & 00000003068 60 a0 0600000 ° . e @ 600 000008 .
@ ¢ 06 060 00T 0 O 0GB 69O S S S LN P00 RPNPOELRTEOIEESESEOOECLEEDNESTSO 03 009098000809 06000 oeoe * e 00
& 6 00 B O SOOG O IED OO S SOV EO0OOCENSEIOBOS LN 2R B BN BN AN J ® 6008 0066080900 09000008

¢ ¥ 600000830368 0608 90 0500806005038 0880350006092 6¢0500000EE80SSD2HNIETESEDSIDBSIOIELTOSOCIOSONEDS

Ueab(W) nppekra:

yseauyeHue 0cagkos - jgoxan 7 cHera L7
fpeaoTBpaueHue rpara [/

NpesoTepamenne MonHwa <7

Apyrne '-(n:pocboa ,.yKaaaTb): I".".'....'.'...'........'.....QQI_C L

€0 S0 00 00 ECOEDP OO EDROER0 00000000 0080500000008 003060800800000COC°0ICCSINSISIBIDITBTEY
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NPUAOXEHKE B, cTp. 2

1.3

2.1

2.2

3.1

3.2

3.3

41

4.2

OcHOBHO un _00naKos.:

Oporpapu=- Caoucro- OpoH-
yeckwe /7 Kyueswe <7 odpaswe <47  TajbHhe L

NPOJONXUTENBHOCTD -NPOEKTA
NpoAOAXUTEALH npoeKTa n AM: cenecnns Ceeeveneeencssenaseans

OnepaTUBHW{ Nepuoj B KaxjoM rojgy:

C: €6 0000066 DPEOSS no: e 68008060000 s BKﬂmL‘MTeﬂbHDO
3ACEB
PeareHt 3acesa: Ml LT 0 LT Nl LT

ﬂpyr"e (nDOCboa YKaaaTb): ooc.-oooooo'ovo;oootooocoo-occ-cuc'oocoo
leHepaTop(u): Hasemwwe £/ Bo3ayuHue <7
ECAW FEHepaTop HAa3eMHNA, YKA3aTb KOAMYECTBO: sececscccecsssncnonns

N a B B Xa:

BHCDTa 3aceea (M): ® 90 0830 0% ¢ 000G O CeI eSS .....l.'.'..;......l...ﬁ.’. R

JavHa Tpaccs 3acesa (M UAW KM): eeesesseccsessssssssosssasessssos
HOpMa 3aceBa (Kr q-1): oocoooocouoo-ooo.cooouoico.--ooooie.-oolo

NOCTPOEHWE NPOEKTA

OcHOBHAA cxewma:

leseswe £=7  lenesse + KowTponshue 7 Mepekpecthve £/

.l......ﬂ..Q..QIOIQCGQQOO..BCQ...
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4,3 (npejejenve DajQOHa:

NocToRHANn £ NepeMeHHsn 47
ECAM NEPEMEHHNRA, YKa3aTb OCHOBY .OMPEABJEHMAL .« seeescsasrosssnosncs

4,4 Nolpa3jefeHye pajioHa, ecau umeetca (yKkasaTtb YUCAD W XapaKTep) ...

.l..0'0.0.05.'.......'..Il..5.'..O'.C.‘O.ﬂ...i.'...h.l!Q.ll'OQi‘SO

5. NAOUALKA

5.1 MECTHOCTL:

FopHaa . £/ Xommuctan £ posHan L/

552 : Pa Me ueneBbr a Ha (KM2): ..I.U..‘.'l".........O..GCB.O.D'D

503 PaaMgQ KQH[EQJ!QHQFQ Ea“QHa(KMz): ‘GO'.QQQ..O.;.QQIOOI'.OOOCOO'O

5.4 KgAW4ecTBO 0CaJKOMEpOB:

5.4.1 Bce BWUIb OCALIKOMEPOB B LEAEBOM PAAOHE: seeseocsscsccvacacccncannee

5.4.2 (OcaaKoMepu-caMmonucus a.ueneeom PANOHE: coveseossasssanscssssssnose

5.5 Jpyrue cpejcyBg NPOBEDKHW (HanpuMep, O0TpaxartenbHas CNOcodHOCTDL
pagMONOKATOPOB, WM3MepeHuAa 007aKoB C CAMOJETOB, rpajoMeps ¥ T.A1.):

6. IKCNEPUMEHTANbHAR EJUHULA

6.1 fi AXUTENLH B AUHUUN, B 4acax WAW JHAX:
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NPUNOXEHUE B, cTp. 4

6.2

6.3

6.4

6.5

7.1

7.2

7.3

793.1

YCAOBUA 247 ONpejefeHns, NQJAeXUT AW eJuHUY B8 M HET! veeee

90000606008 006008 000800000 00000600e3 6506030669060 0060000000969 G60G 066009 O6®EC€COCOCOCEOSTESTEOQE

..50.'...Q...Q..l......ll.......0l00.0.0.‘0...I.C..........DO.'.I.

PaHAOMM3aUUA 3IKCNEPUMEHTANbHL X EANHNUL

HeorpaHuyeHHas /7 OrpaHuyeHHan <

Ecan orpaHWuyeHHan, TO A4aTb XaPAKTEP OrPAHUUEHUA: cveeveseecenesn.

."....l....o...‘........'....I....'.......'.......'..O......Ol..ﬁ

CIaHgaETHHn neE”DA gageea: .’.............‘.....".',.."..ll.."@..‘

OBUWE PE3YAbTATH NPOEKTA (Ge3 cTpaTHUBMKauuu M JeNeHUA)

Ha3gaHue CTAaTUCTUYECKOro UcnuTaHuA(KUA) n/uaM_aHanau3alos):

TpaHchopmaunsa(nuu) Ja8 Kaxjoro UCONTaHWA:

00 00 008090 0 8 CCOCT DV OG0 P00 N0 9 S0 Qe 006 COE 0000 SO E I e SO QOO0 00O SOCDO

PeayAbIarh KaxJoro UCMHTAHUR U/MAU BHBAN3A: eeeecvoecsvcesccoonnne

KayecTBeHHuwe:

_ . MeHble
Pa3anuynin ‘boabue MeHble rpasa
HeT 7 ocaskos &7 ocaikos L7  no macce L7

leyr“e KaQECTBEHHHe peayanaTu: © 000606006000 0006019 &6 8 0GOSO 08I OCOCCLCEOO S QDO

6 9 000 00006 060095 90Q 9200069000000 LSOEOC I L E OO OCOE6 00000526609 669060000600 O0O0CEGC



7.3.2

8.1

80101

8.1.2

8.1.3
8.1.4

8.105

8.2

8.2.1

8.2.2

8.2.3
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KoAuyec TBEHHMNE ¢

CooTHOWeHKe CTtaTucTUyecKan
3&CEB/HET 3aCEBa 2 0 863392 923 0 99 909 3 00 aHaqMMOCTb QQOIBQDQCGOOIOGOQCB

OBOCHOBAHME 114 OUEHKM PE3YAbTATOB

eUWBUKAUMM, YCTaHOBAeHHNE 10 npoexTa

XapaKTep CTPaTUDMKAUUU(KA), BCAU UMBETCA: ceessoccocssnnscossscoss

0dbveM BHOOPKM AN8 KaxJoid cTpaTuduxkauuy (Yucho eauHuU 3aces/HeT
3acesa): ' -

38CEB: 9 90 ¢895 0083080 4q 09020 Her aacesa: * 008 366809 064808

Ucnutanue(a) u/uan anaama(b) ANA KaxJO0A CTPaTUhuKauuu:

3460000983009 000060008060G0O0QSOCGELE]ICEAIIEAOIBSOCEESEOS S 6006950000 C60ICECOECEDsLIIEDPIESESIES

TpaHchopmMauuna(uu) ANA KaxAoh CTPaTUiMKaUWK W KAXAOr0 WUCNHTAHKUA:

I.'I......I..I.DO.I..Q.'....I.O..O‘0.0.............QCGI.O.G....QBD

Pe3yabTaTh AAA KAXA0# CTPAaTUOMKAUMM, MCMHTAHWA WAU TPAHCHOPMALWW:

KaqecTBeHHNe: 'C.l.'ll..‘....."....ﬂ.........G....OQ"G’..

KOAquCTBeHHHe: ..’..............ll.....ﬂ‘...‘.O..Q!Q'O..GO

AHaauTnyeckue cneunduxayuu, sudpaxHue NOCAE nNpoexTa

xapaKTep JEJ‘EHHR(HH): IllI.O."Q"......l.......O..Q..CG.Q..OQ'@Q

06veM BHOOPKM IS KAxAOro AeneHuA (YMCAD eAWHMU 3aces/HET 3acesa)l:

BaCEB: ® 008060 06360006000 HET 3aceaa: 9 €08 2908 000

WCMMTaHME(A) W/MAM aHaAM3(h) AAA KAXA0r0 ABAEHMAS

....Q.'.ll...'..l......0.....0....0...0........0.'........l.l.ﬁl..
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NPUACKEHUE B, CTP. 6

8.2.4

8.2.5

9.1
9'2

9-3'

10.

11,

TpaHchopMauua(um) ANA KaxA0ro AEAEHWUA M KAXA0r0 WUCNBITAHUAL

.l.d..I.ﬁ..b..v...htﬁ..'.......l.l00'....0..0.....0....00 ....... o e 0

PesyabTaTth AAA KaxA0ro AEAEHWA, UCNNTAaHUA WMAM TpaHchopMauunu:
KAaUeCTBEHHUE: cecccceseccccsssco eeecsecssscccnsss cessssnas ;...
KOAMUECTBEHHHE: coeevcesssncascasscocsastcncasrosssonscases

BO3AEACTBUE HA APYFUE PAMOHH (T.e. 38 NPEJeAaMy UEAEBOrO PaiioHa)

ipU3HaK 8o BUA? ecoevescsesessosssessassscscssscscscansecsseosy

M ManH a HHM : .....".....Q'...Q.O'....ll.......Q.OC..

Crarucyuyeckan 3Ha4yuMOCTb (pa3Mep paiOHa ¥ BEPOATHOCTL):

3AMEYAHUA

..'....O....l..'....‘.llﬁ'.............0...........'Q....QQ.....-Q

.0.....I'........O..Q.....................Q‘A....6.'.....0.......‘.

.“....'...........C.....0..0.....QQ.O...’.............0..60....G.

CCHAKM HA ONYBAMKOBAHHWE PE3YAbTATH (B KOTOPWX MOXHO HaWTH gonee
AeTanbHY® WHOopMaumo):

.0....."...0.....l...'l...'.........'.l...."..l.....UD..OI0.0Q..
..90..""“.’....".....‘...0.'.....’....'..."..'.CU....C.....Q....ﬂ

00000900000.0.0000000...0.0.0000000900000.00.0.000...OO...OOOOQ.QO
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WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.

WMP-No.
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LIST OF CLOUD PHYSICS AND WEATHER MODIFICATION
RESEARCH PRCGRAMME 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) ........c.u...

Register of National Weather Modification
Projects 1983 (November 1985) .....c.ccvveeeenen-

The Evaluation of Hail Suppression
Experiments — Report of Meeting of
Experts (March 1986) ............... Cesesaenaea

Information Concerning Weather Modification
Directed to Government Decision-Makers
(June 1986) ... .cutiiiiiiiennnnnneenonecneennenns

Trends in Weather Modification - 1975-1983
(L.R. Koenig, Geneva, November 1986) ...........

Report of the International Cloud Modelling
Workshop

(Irsee, Federal Republic of Germany,

15-19 July 1985) ittt neneeoneennaaenn

Register of National Weather Modification
Projects — 1984 and 1985
(Geneva, July 1987) ....iiirriniiieieencanannnns

Register of National Weather Modification
Projects — 1986
(Geneva, July 1988) .......iiretiirinnrnneeennnnn

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.

5

53

57

97

123

139

182

208




WMP-No.

WMP-No .

WMP-No.

WMP-No.

11

12

13

14

Report of the Second International Cloud
Modelling Workshop
(Toulouse, 8-12 August 1988) .............

Proceedings for the Fifth WMO Scientific
Conference on Weather Modification and
Applied Cloud Physics

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

Register of National Weather Modification
Projects — 1987 and 1988
(Geneva, June 1990) .........cc00.. ceeanans

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

WMO/TD~No. 268

WMO/TD-No. 269

WMO/TD-No. 330

WMO/TD-No. 417



Report

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.

No.

10

11

12

13

14

15

16

LIST OF PRECIPITATION ENHANCEMENT PROJECT REPORTS

Report of the First Session of the Interim Precipitation
Enhancement Project Board
(Geneva, November 1976)

Position Papers Used in the Preparation of the Plan for PEP
(Geneva, November 1976)

Plan for the Precipitation Enhancement Project
(Geneva, November 1976)

A Review of the Hydrological Aspect of Evaluation of
Precipitation Enhancement
(Geneva, May 1977)

Cloud Seeding Reagents (Sofia, Bulgaria, October 1977)
(Geneva, November 1977)

Areal Extent of Seeding Effects in Relation to the
Precipitation Enhancement Project (Charlottsville, VA, USA,
November 1977) - (Geneva, December 1977)

Aircraft Instrumentation for Cloud Physics Research and
Weather Modification Programmes (Boulder, CO, USA,
February 1978) - (Geneva, March 1978)

Report of the Second Session of the Interim Precipitation
Enhancement Project Board - (Geneva, April 1978)

PEP Design Document - (Geneva, April 1978)

Survey of the Climatology and Synoptic Weather Patterns at
the Proposed PEP Site in Spain — (Geneva, November 1978)

Operations Plan for Site-Selection Phase-3
(Geneva, November 1978)

Preliminary Environmental Impact Study of the Site Proposed
for PEP (Geneva, December 1978) - (Geneva, August 1979)

WMO Training Workshop on Weather Modification for
Meteorologists — Lecture Notes - (Geneva, December 1979)

The Dispersion of Cloud Seéding Reagents (Valladolid, Spain,
March 1979) — (Geneva, April 1980)

PEP Site Selection Phase-3, 1979 Field Programme - Overview
and Data Catalogue — (Geneva, February 1980)

Report of the Third Session of the Precipitation Enhancement
Project Board (Geneva, September 1979)
(Geneva, November 1979)
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Report

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.

No.

17

18

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 1380)

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 Precipitation from Cumulus- 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)



