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The aim of study

U Suggestion of weather types classification based
on a few different meteorological elements

U Discussion of weather types in the annual and
long- term course in Krakow and Debrecen in the
period 1961 - 1990



Krakow and Debrecen 0 location

Krakow

V in the southern part of Poland

V onthe Vistula River

V in a valley at the foot of the
Carpathian Plateau

Debrecen
V in the east part of Hungarian

V onthe Great Hungarian Plain
V 220 km east of Budapest

Krakow Debrecen

Area (km 2) 237 461

Population | 760 000 208 000

Density 2323/km 2 | 178/km 2




Krakow and Debrecen 0 location and climate

Stations y < h Temperature* Precipitation*
Krakow 50°0 4 6|NL9°5 8 0|E206 m a.s.l. 8,8°C 684 mm
Debrecen | 4703 3 §|N21°3 7 6|E120 m a.s.. 10,1°C 565 mm

Air temperature in Krakow and Debrecen
in the period 1960-1990
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Precipitation in Krakow and Debrecen
in the period 1960-1990
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Meteorological Data

Daily values in the period 1961 - 1990

Average air temperature (°C)

Minimum and maximum temperature (°C)

RELATIVE sunshine duration (%) defined as effective sunshine duration

(hours with the sun) divided by possible sunshine (hours between sunrise
and sunset)

Sum of precipitation (mm)

Relative humidity (%)

Average wind speed (m/s)



Classification of weather types

Code | Partition |Names of weather
Air temperature
11 tmear? 25. %iﬁé‘gﬁrﬁa? 0.0 A C hot
& 10 |tpean 15. 1- 2, &t,QACQ.; 0 AC [verywarm
g 09  |tnean 10. 1- 3, Rt,QAC®C.;0AC [warm
e 08 |tpean 5. 1- 1,Q&1tH.&O; OtAC |moderately warm
S |97 Jtnew 0. 1-5,80,4€0. QAC |cool
8 06 tmear” 5 0. AM;. 0tAS:0.t0 AC [ground-frost, moderately cool
= 05 |tyeaO . 1- 5, @A ©®;ACt;0 . t0 A gground-frost, very cool
o) 04 toea- 5 . 0 - {i$00.AOCA.C ;0 . t0 A @round-frost, moderately cold
§ 03 |tmean< - 5. RiOC; 0 A.&:0 . t0 A C [ground-frost, very cold
8 02 toea- 5 . 0 - Qin&A,AMD;. OtAC moderately frosty
= 01  |tyear 15. 06 7;,581,L0C ;0 AtC |[fairly frosty
00 trear< - 15 . A AG,L0 t 0AC very frosty
Relative sunshine duration
0- ¢33% cloudy
% 1- 33.1-67% sunny
o 2- 267.1% very sunny
a Precipitation
(,3) -0 < 0.1 mm day without precipitation
-1 0.1-4.9 mm day with a slight precipitation
-2 25.0 mm day with high precipitation
Relative humidity
0- ¢55% dry air
1- 55.1-70.0% moderate wet air
8 2- 70.1-85,0% wet air
% 3- 285.1% very wet air
© Wind speed
O -0 [0.0-0.2mi/s windless weather
-1 0.3-4.9 m/s weak wind
-2 5.0-8.5 m/s moderate wind
-3 8.6-14.0 m/s strong wind




Classification of weather types

Code | Partition |Names of weather
Air temperature
11 Jtpea? 25 . Qi8> 0. 0AC hot
‘ 4 10 |tyean 15. 1- 2, R1,QA0.; 0 AC |verywarm

very warm_very sunny without precipitation_moderate wet with weak wind

10 20 11

Relative sunshine duration

0- ¢33% cloudy
8 1- 33.1-67% sunny
o 2- 267.1% very sunny
& Precipitation
ie!
(?) -0 < 0.1 mm day without precipitation
-1 0.1-4.9 mm day with a slight precipitation
-2 25.0 mm day with high precipitation
Relative humidity
0- ¢55% dry air
1- 55.1-70.0% moderate wet air
% 2- 70.1-85,0% wet air
% 3- 285.1% very wet air
@ Wind speed
O -0 [0.0-0.2mi/s windless weather
-1 0.3-4.9 m/s weak wind
-2 5.0-8.5 m/s moderate wind
-3 8.6-14.0 m/s strong wind
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Code Names of weather
11 |hot
10 |very warm
09 |warm
08 |[moderately warm
07 |cool
06 [ground-frost, moderately cool
05 |ground-frost, very cool
04 |[ground-frost, moderately cold
03 |ground-frost, very cold
02 |moderately frosty
01 (fairly frosty
00 [very frosty




Thermal weather types

frequency (%)

Names of weather
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Thermal weather types

Krakow Debrecen
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Debrecen 19611990
Code Names of weather
11 |hot
10 [very warm
09 (warm
08 |moderately warm
07 |cool
06 |ground-frost, moderately cool
05 [ground-frost, very cool
04 |(ground-frost, moderately cold
03 [ground-frost, very cold
02 |moderately frosty
01 ([fairly frosty
00 |[very frosty
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Subtyp es of weather
Sunshine duration and precipitation
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Code Names of weather
00 |cloudy without precipitation
01 |cloudy with a slight precipitation
02 |cloudy with high precipitation
10 [sunny without precipitation
11 |[sunny with a slight precipitation
12 [sunny with high precipitation
20 [very sunny without precipitation
21 |very sunny with a slight precipitatio
22 |very sunny with high precipitation
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Code Names of weather
22 |very sunny with high precipitation
21 [very sunny with a slight precipitatio
20 [very sunny without precipitation
12 |[sunny with high precipitation
11 [sunny with a slight precipitation
10 [sunny without precipitation
02 |cloudy with high precipitation
01 |cloudy with a slight precipitation
00 |cloudy without precipitation
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Classes of weather

Humidity and wind speed

Krakow
dry moderately wet ] wet very wet
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Code Names of weather

- 00 |dry and windless
01 |dry and weak wind
02 |dry and moderate wind
03 |dry and strong wind
10 |moderate wet and windless
11 |moderate wet and weak wind
12 |moderate wet and moderate wind
13 |moderate wet and strong wind
20 |wet and windless
21 |wet and weak wind
22 |wet and moderate wind
23 |wet and strong wind
30 |very wet and windless
31 |very wet and weak wind
32 |very wet and moderate wind
33 |very wet and strong wind




Classes of weather

Krakow

Humidity and wind speed
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5 205 | Code Names of weather
qg)- 40 | I I 33 |very wet and strong wind
& 30 32 |very wet and moderate wind
20 | ' 31 |very wet and weak wind
10 - 30 |very wet and windless
0 I T Lol ll Bl 23 |wet and strong wind
c o = o = c — o o = > o 22 |wet and moderate wind
Se S = Lo ~ S T2 e B o = 8 21 |wet and weak wind
— - o — - — = — — i — S 20 |wet and windless
Debrecen :
100 13 |moderate wet and strong wind
90 12 |moderate wet and moderate wind
30 11 |moderate wet and weak wind
. 10 |moderate wet and windless
8\0, 60 03 |dry and strong wind
o 02 |dry and moderate wind
§ 50 01 |dry and weak wind
= 40 " 00 [dry and windless
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W eather types

Temperature sunshine+precipitatiom_humidity+wind

The most frequent weather types in the period 1961-1990

Krakow Debrecen
All types 6434 All types - 302
Types Frquency Types Frquency
Symbol (%) Symbol (%) Symbol Names of weather
10 10 21 4.3 10 20 11 9.5
10 20 11 3.7 10 10 21 3.4 10 -- -- [ verywarm
10 20 21 2.9 10 10 11 3.3
09 01 21 2.7 10 20 21 3.0 -- 10 _-- | sunny without precipitation
08 01 _21 2.3 09 20 11 2.5 --_20_-- | very sunny without precipitation
07_01 31 2.2 10 11 21 2.2
10 01 21 2.2 10 01 21 2.1 --_--_11 | moderate wet and weak wind
10 10 11 2.2 09 10 21 2.0 --_--_21 | wet and weak wind
08_01 31 2.0 05 01 31 1.8
09 _00_21 1.9 05_00_31 1.8
Sum 26.3 Sum 31.7




Krakow 1 434 types

W eather types

Temperature sunshine+precipitatiom_humidity+wind
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W eather types

Temperature sunshine+precipitatiom_humidity+wind
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Summary

U The method of classification seems to be useful and
helpful In analyzing the annual and seasonal weather
stability

U Analyzing long-term variability it can be seen that,
the number of weather types In the 30-year period
IS decreasing, both in Krakow and Debrecen

U The largest attendance was concerned the type:
10 10 21 in Krakow (4.3%) and 10 20 11 (9.5%)
In Debrecen. This means that prevailed the weather
very warm or warm, sunny / very sunny without
precipitations , wet / moderate wet with weak wind
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