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RECOMMENDATION ITU-R P.841-3

Conversion of annual statisticsto wor st-month statistics
(Question ITU-R 201/3)
(1992-1999-2001-2003)

The ITU Radiocommunication Assembly,
considering

a) that for design of radiocommunication systems the required statistics of propagation effects
pertain to the worst-month period of reference;

b) that the reference statistics for many radiometeorological data and propagation prediction
methods is “the long-term average annual” distribution;

C) that consequently there is a need for a model that provides for the conversion of the
“annua” to the “worst-month” statistics,

recommends
1 that the model given in Annex 1 be used for the conversion of the average annual time

percentage of excess to the average annual worst-month time percentage of excess.

Annex 1
1 The average annual worst-month time percentage of excess, py, is caculated from the
average annual time percentage of excess p by use of the conversion factor Q:
Pw=Qp 1)

where 1 < Q < 12, and both p and p,, refer to the same threshold levels.

2 Q isatwo parameter (Qy, B) function of p (%):
1

12 for p < (gljﬁ %

12

1
Q. p~P for (f—zljﬁ < p< 3%
Qp) = (2
Q,37F for 3% < p < 30%
Iog(Ql 3‘5)

Q.3 7P (3—%) l0g(03) for 30% < p
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3 The calculation of the average annual time percentage of excess from the given value of the
average annual worst-month time percentage of excess is done through the inverse relationship:
pP=pw/Q ©)

and the dependence of Q on py, can be easily derived from the above given dependence of Q on p.
The resulting relationship for 12 pp < pu(%) < Q1 3% is (po = (Qu/12)Y):

Q= Qll/(l—B) pv_vB I(1-B) (4

4 For globa planning purposes the following values for the parameters Q1 and 3 should be
used:

Q1=2.85 B=0.13
(seeFig. 1). Thisleads to the following relationship between p and pu:
p(%) = 0.30 pyy(%) -1 (5)
for 1.9 x 107 < p,(%) < 7.8.

FIGURE 1

Example of the dependence of Q on p (solid ling)
with parameter valuesQ, =2.85and B =0.13
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5 For more precision the values of Q; and (3 for the different climatic regions and various

propagation effects given in Table 1 should be used where appropriate.
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6 For trans-horizon mixed paths, the 3 and Q; values are calculated from those values for sea

and land given in Table 1, through linear interpolation using the fractions of the link traversing sea

and land respectively as weights.

7 Entries under rain rate for Australia are based on 6-min time interval measurements taken

from 20 sites over periods lasting from 25 to 101 years. Examples of site locations for each climatic
region in Australia are given in the first column of Table 1. Entries under rain rate for Brazil have
been derived for measurements of rainfall rates at nine sites over a 46-year period using fast

response rain gauges.

TABLE 1

B and Q; valuesfor various propagation effects and locations

Rain effect | Rain effect | Rainrate | Multipath Trans
terrestrial | dlant path horizon
attenuation | attenuation land

Trans
horizon
sea

Global 0.13, 2.85 0.13, 2.85 0.13,2.85 0.13,2.85 0.13, 2.85

0.13, 2.85

Europe 0.13,3.0 0.16, 3.1 0.13,4.0 0.18, 3.3
North West

Europe
North West
1.3GHz

0.11,4.9

Europe
North West
11 GHz

0.19, 3.7

Europe 0.14,2.6 0.16, 3.1
Mediterranean

Europe 0.15, 3.0 0.16, 3.8 0.12,5.0
Nordic

Europe 0.15,3.0 0.16, 3.8
alpine

Europe 0.18, 2.6
Poland

Europe 0.14, 3.6
Russia

Europe 0.13, 2.54
UK
40 and 50 GHz

Congo 0.25,1.5

Canada 0.08, 4.3
Prairie and
North

Canada 0.10,2.7
Coast and Great
Lake

Canada 0.13, 3.0
Central and
Mountains
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TABLE 1 (continued)

Rain effect
terrestrial
attenuation

Rain effect
dant path
attenuation

Rain rate

Multipath

Trans
horizon
land

Trans
horizon
sea

United States of
America
Virginia

0.15,2.7

Russia
North European
region

0.10, 4.57

Russia
Central and
West European

region

0.16, 2.38

Russia
Middle Volga
region and
South Ural

0.10, 4.27

Russia

Central Steppe
and South
European region

0.15, 2.69

Russia
West Siberian
region

0.14,3.72

Russia

Middle Siberian
Plateau and
Jakutia

0.11, 5.04

Russia
South Far East

0.13, 3.53

Australia
Temperate/
coastal

0.17, 2.65

Australia
Subtropical/
coastal

0.15, 3.15

Australia
Tropical/arid

0.12,4.35

Brazil
Equatoria

0.13, 2.85

Brazil
Tropical
maritime

0.21,2.25

Brazil
Tropical inland

0.13, 3.00
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TABLE 1 (end)

Rain effect | Rain effect | Rainrate | Multipath Trans Trans
terrestrial | dant path horizon horizon
attenuation | attenuation land sea

Brazil 0.13,2.85

Subtropical

Indonesia 0.22,1.7

Japan 0.20, 3.0

Tokyo

Japan 0.15,4.0

Y amaguchi

Japan 0.15, 2.7

Kashima

South Korea 0.12,4.6
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