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2-6'(*)&.#)6&>$.#&04-5(4&>(*6$/0&'*-2)%%)%&(/+&+)D/)&.#)$*&$6'(2.&-/&6-3/.($/-3%&

(/+&>(.)*&#(5$.(.9

"#)& *)%34.%&-1&/36)*-3%&%.3+$)%&(1D*6& .#(.&($*& .)6')*(.3*)& $%&(& %')2$D2& 1(2.-*&

>#$2#&(11)2.%&(44&6(f-*&5$-4-0$2(4&'*-2)%%)%&-/&.#)&)(*.#&Mmn_o[aQTb W9p9&n_&OQ9&Gz! �

YU�b W9�9&Gz�c�&Waoa�arQTb&m9�9&Gzz�� NOPOQRSTUV W9X9&n_& OQ9&cHHI�&�\` W9�9&

cHH�d9&"#)&*)%34.%&-1&.)6')*(.3*)&$/&24-%):.-:%-$4&($*&4(8)*&$/&;$,/)&*)0$-/&(*)&0$,)/&

$/&"(54)&G&(/+&K$03*)&c9
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J%&"(54)&G&%#->%@&(,)*(0)&.)6')*(.3*)&-,)*&.#)&'(%.&�H&8)(*%&#(%&*$%)/&58&-,)*&c&0L@&

.#(.&2-/%$+)*(548&)h2))+%&(,)*(0)&*(.)&-1&04-5(4&>(*6$/0&-/&.#)&'4(/).9&E.&2(/&5)&.#)&

*)%34.&-1&.#)&.-.(4&)11)2.&-1&04-5(4&24$6(.)&2#(/0)%&(/+&3/2-/.*-44)+&)/,$*-/6)/.(4&2#(/0)%&

-/&.#)&4-2(4&4),)49&F32#&*$%$/0&-1&(//3(4&(,)*(0)&.)6')*(.3*)&'-$/.%&-3.&(.&%$0/$D2(/.&

$**),)*%$54)&2#(/0)%&-1&.#)*6(4&2-/+$.$-/%&-1&(44&)2-%8%.)6&2-6'-/)/.%9&

,=>?!#6. ")6')*(.3*)%&-1&.#)&+)2(+)@&1-*&.#)&')*$-+&Gz G�cHHz&?J22-*+$/0&.-&+(.(&-1&;$,/)&

6).)-*-4-0$2(4&%.(.$-/A&MWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd

,=>!?=#65&&")6')*(.3*8&>&2$�03&+)i(+8@&+4(&-i*)%3&Gz G�cHHz&?>)+�30&+(/82#&%.(2f$&6).)-*--

4-0$2C/)f&;$,/)A&MWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd

Period
Okres

+89:;<
1%+-%H<+

I II III IV V VI Annual
RocznieVII VIII IX X XI XII

1961-1970
-6,4 -4,9 -1,5 8 13,5 17,2

6,8
18,1 17,1 13,4 8,1 3,0 -4,1

1971-1980
-5,2 -3,4 0,7 7,3 13,2 16,4

7,0
17,5 17,1 12,7 7,0 1,9 -1,3

1981-1990
-4 -3,7 3 7,9 14,4 16,1

7,3
17,6 17,4 12,0 7,9 1,5 -1,8

1991-2000
-2,8 -2 1,4 8,4 13,9 17,4

7,6
18,5 18,0 12,8 7,6 1,4 -2,5

2001-2009
-3,9 -2,1 1,4 8,8 15,7 17,1

8,3
20,6 19,1 13,3 8,9 4,1 -3,7

2345#@5&& "#)&+8/(6$2%&-1&($*&.)6')*(.3*)&2#(/0)&$/&;$,/)�&G&–&(2.3(4&+(.(�&c&–&.*)/+&4$/)&?'-48-

/-6$(4A�&I&–&.*)/+&4$/)&?%.*($0#.&4$/)A

-"(5#@5 �8/(6$i(&C6$(/&.)6')*(.3*8&'->$).*C(&>&;$,/)�&G&�&1(i.82C/)&+(/)�&c&�&4$/$(&.*)/+3&

?>$)4-6$(/A&I:&4$/$(&.*)/+3&?4$/$(&'*-%.(A
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E.�%&>-*.#&/-.$/0&.#(.&.#)&+8/(6$2%&-1&($*&.)6')*(.3*)&2#(/0)%&$/&.#)&(*)(&-1&.#)&*$,)*&

7-*8/&$%&+)%2*$5)+&58&)<3(.$-/&-1&%.*($0#.&4$/)&-*&�:0*(+)&'-48/-6$(4&>$.#&.#)&+).)*6$-

/(.$-/&2-)1D2$)/.&;2@&H@IH&(/+&H@I!&(22-*+$/0489&"#)&%36&-1&)11)2.$,)&.)6')*(.3*)%&$%&

(/&$6'-*.(/.&24$6(.)&1(2.-*&1-*&(0*$234.3*)9

J%&%#->/&$/&"(54)&c&(/+&"(54)&I&.#)&%36&-1&)11)2.$,)&($*&.)6')*(.3*)%&-,)*&�&0L&#(%&

$/2*)(%)+&(''*-h$6(.)48&58&GH&')*&2)/.&-,)*&.#)&'(%.&�H&8)(*%&>#$4)&.#)&%36&-1&)11)2-

.$,)&.)6')*(.3*)%&-,)*&GH&0L&#(%&$/2*)(%)+&(46-%.&58&cc&')*&%)/.&1-*&.#)&%(6)&')*$-+9&

�-*)-,)*@&.#)&+).)*6$/$/0&'-$/.&-1&.#$%&.*)/+&$%&.#)&4(%.&+)2(+)9

,=>?!#@. "#)&%36&-1&)11)2.$,)&.)6')*(.3*)%&-,)*&�&ºL&1-*&.#)&')*$-+&-1&Gz G�cHHz&?J22-*+$/0&

.-&+(.(&-1&;$,/)&6).)-*-4-0$2(4&%.(.$-/A&MWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd

,=>!?=#@5#F36(&.)6')*(.3*&)1)i.8>/82#&'->8�)f&�&�L&>&-i*)%$)&Gz G�cHHz&?�)+�30&+(/82#&

%.(2f$&6).)-*-4-0$2C/)f&>&;$,/)AMWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd

Period
Okres

+89:;<
1%+-%H<+ Annual

Rocznie
I II III IJ V VI VII VIII IK K KI KII

1961-1970 ! ! ! 89 261 366 403 375 252 94 3 ! 1843

1971-1980 ! ! ! 68 254 342 386 375 231 62 ! ! 1718

1981-1990 ! ! 2 89 292 341 393 385 258 91 ! ! 1851

1991-2000 ! ! ! 104 276 371 420 403 234 83 3 ! 1894

2001-2009 ! ! ! 113 327 362 480 436 250 119 6 ! 2093

,=>?!#A. "#)&%36&-1&)11)2.$,)&.)6')*(.3*)%&-,)*&GH&ºL&1-*&.#)&')*$-+&-1&Gz G�cHHz&?J22-*+$/0&

.-&+(.(&-1&;$,/)&6).)-*-4-0$2(4&%.(.$-/A&MWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd

,=>!?=#A5&F36(&.)6')*(.3*&)1)i.8>/82#&'->8�)f&GH&�L&>&-i*)%$)&Gz G�cHHz&?�)+�30&+(/82#&

%.(2f$&6).)-*-4-0$2C/)f&>&;$,/)AMWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd

Period
Okres

+89:;<
1%+-%H<+ Annual

Rocznie
I II III IV V VI VII VIII IK K KI KII

1961-1970 ! ! ! ! 107 215 265 220 101 8 ! ! 916

1971-1980 ! ! ! ! 100 192 232 220 96 ! ! ! 840

1981-1990 ! ! ! 1 136 186 238 230 96 ! ! ! 887

1991-2000 ! ! ! 7 120 222 265 223 84 ! ! ! 921

2001-2009 ! ! ! ! 178 212 329 281 100 8 ! ! 1108

e11)2.$,)& $/B3)/2)&-1&#)(.&(/+& 4$0#.&-/&5$-4-0$2(4&(/+&%-$4:1-*6$/0&'*-2)%%)%& $%&

'-%%$54)&-/48&>#)/&.#)*)&$%&%31D2$)/.&(6-3/.&-1&6-$%.3*)9&"#)*)1-*)@&.#)&,(43)&-1&'*)-

2$'$.(.$-/&$/&.#)&%-$4&$%&-1&0*)(.&$6'-*.(/2)9

"#)&'*)2$'$.(.$-/&2-6$/0&$/.-&%-$4&+$%%-4,)%&6$/)*(4&-*0(/$2&2-6'-3/+%@&*)6-,)%&

.#)6&$/.-& 4->)*&#-*$C-/%@& *)6-,)%& .#)&6-5$4)& 1-*6%&-1&2-6'-3/+%&(/+&6)2#(/$2(4&

'(*.$24)%&1*-6&#$0#)*&)4)6)/.%&-1&.#)&*)4$)1&.-&4->)*&-/)%9&"#)%)&'*-2)%%)%&(*)&2(**$)+&

-3.&58&%3*1(2)&>(.)*%&(/+&3/+)*0*-3/+&+*($/%9
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�*)2$'$.(.$-/&5*$/0%&%$4.8&%-$4&'(*.$24)%@&+$%%-4,)+&%(4.%@&(2$+%@&/$.*-0)/@&(66-/$(@&

.-h$2&2-6'-3/+%&.-&.#)&%-$4&%3*1(2)@&.#)8&+$*)2.48&(/+&$/+$*)2.48&$/B3)/2)&#36$D2(.$-/&

'*-2)%%)%9

"#)&%-$4&6-$%.3*)&+)0*))&+).)*6$/)%&.#)$*&2#)6$2(4&2-6'-%$.$-/9&E/&(*$+&*)0$-/&%-$4%&

>$.#&#$0#&2-/.)/.&-1&2(*5-/(.)%&(/+&%-4354)&%(4.%@&4->&$/&#363%@&>$.#&4->&(5%-*'.$-/&

2('(2$.8&(*)&1-*6)+9&E/&#36$+&*)0$-/%&%-$4&B3%#$/0@&2-/.)/.&-1&24(8&6$/)*(4%&(/+&#363%@&

(5%-*5$/0&2('(2$.8&-1&%-$4&(*)&$/2*)(%)+9&E/&>(.)*4-00)+&2-/+$.$-/%&.#)&(2$+$.8&-1&%-$4&$%&

0*)(.48&$/2*)(%)+@&.#)&#363%&2-/.)/.&(/+&(5%-*'.$-/&2('(2$.8&(*)&*)+32)+9

"#)&+(.(&-1&.#)&'*)2$'$.(.$-/&-5%)*,(.$-/&-1&;$,/)&6).)-*-4-0$2(4&%.(.$-/&'*-,)&.#(.&

-,)*&.#)&'(%.&�H&8)(*%&(,)*(0)&(6-3/.&-1&'*)2$'$.(.$-/&#(%&$/2*)(%)+&(46-%.&58&cHH&669&

g)%$+)%@&24)(*&.)/+)/28&.-&(//3(4&'*)2$'$.(.$-/&0*->.#&$%&-5%)*,)+&5-.#&+3*$/0&.#)&>#-4)&

')*$-+&3/+)*&(/(48%$%&(/+&(4%-&>$.#$/&'(%.&.)/&8)(*%9

E.�%&$6'-*.(/.&.-&/-.)&.#(.&.#)&+8/(6$2%&-1&2#(/0)%&$/&(//3(4&'*)2$'$.(.$-/&%36&$%&

+)%2*$5)+&58&.#)&)<3(.$-/&-1&.#)&%.*($0#.&4$/)&-*&'-48/-6$(4&-1&.#)&D1.#&0*(+)&>$.#&.#)&

+).)*6$/(.$-/&2-)1D2$)/.&;2&H@c�&(/+&H@!c&(22-*+$/048&?K$03*)&IA9

E/& *)2)/.&8)(*%& .#)&(6-3/.&-1&'*)2$'$.(.$-/&+3*$/0& .#)&')*$-+&-1& �(/3(*8:�(*2#@&

�(8&(/+&�348&#(%&%$0/$D2(/.48&$/2*)(%)+&(%&>)449&g)%$+)%@&.#)&6-%.&$6'-*.(/.&')*$-+%&$/&

(0*$234.3*)&2-/2)*/$/0&%-$4&6-$%.3*)&2-/.)/.&(*)&')*$-+%&-1&(2.$,)&,)0).(.$-/&(/+&'4(/.$/0&

2*-'%9&�-%.&-1&.#)&*($/1(44&$/2*)(%)&*)1)*%&.-&.#$%&')*$-+9

J/&$6'-*.(/.&)4)6)/.&-1&%-$4&1-*6$/0&$%&),('-*(.$-/&-1&%-$4&6-$%.3*)&>#$2#&+)')/+%&

-/&.)6')*(.3*)9&e,('-*(.$-/&4)(+%&.-&$/2*)(%)+&2-/2)/.*(.$-/&-1&%-$4&%-43.$-/&(/+&4-%%&

-1&%(4.%&$/&.#)&%)+$6)/.&>#$2#&2(3%)%&.#)&1-*6(.$-/&-1&%)2-/+(*8&6$/)*(4%&(/+&%(4.&(2-

23634(.$-/&$/&%-$4%9

F-$4&.)6')*(.3*)&(11)2.%&.#)&%'))+&-1&2#)6$2(4&*)(2.$-/%9&J22-*+$/0&.-&�(/:7-11�%&

*34)@&>$.#&$/2*)(%$/0&.)6')*(.3*)&58&GH&0L&.#)&%'))+&-1&2#)6$2(4&*)(2.$-/%&$%&$/2*)(%)+&

2345#A5&& "#)&+8/(6$2&-1&'*)2$'$.(.$-/&<3(/.$.8&2#(/0)&$/&&;$,/)�&G&�&(2.3(4&+(.(�&c&�&.*)/+&4$/)&

?'-48/-6$(4A�&I&�&.*)/+&4$/)&?%.*($0#.&4$/)A

-"(5#A5&&�8/(6$i(&C6$(/&$4-�2$&-'(+~>&>&;$,/)�&G&–&1(i.82C/)&+(/)@&c&–&4$/$(&.*)/+3&?>$)4-6$(/A@&

I&�&4$/$(&.*)/+3&?4$/$(&'*-%.(A
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$/&c:I& .$6)%9&"#)*)1-*)@& $/&(*)(%&>$.#&#$0#&(,)*(0)&(//3(4& .)6')*(.3*)&0)-2#)6$2(4&

'*-2)%%)%&-223*&632#&1(%.)*&.#(/&$/&4(.$.3+)%&>$.#&2-4+&24$6(.)9&E.&+)D/)%&(//3(4&*(.)&-1&

>)(.#)*$/0&(/+@&(%&(&*)%34.@&+$,)*%)&2#)6$2(4&2-6'-%$.$-/&-1&%-$49&E/&(++$.$-/@&.#)&+)0*))&

-1&+$%%-2$(.$-/&-1&2#)6$2(4&2-6'-3/+%&$/&(<3)-3%&%-43.$-/%&+)')/+%&-/&.#)&.)6')*(.3*)9&

�#)/&.#)&.)6')*(.3*)&*$%)%&1*-6&H&.-&�H0&.#)&+$%%-2$(.$-/&$/2*)(%)%&$/&�&.$6)%9

E.�%&>-*.#&/-.$/0&.#(.&+3*$/0&.#)&')*$-+&-1&-5%)*,(.$-/&.#)&(,)*(0)&%-$4&.)6')*(.3*)&

(.&.#)&+)'.#&-1&cH&26&#(%&(&0*->$/0&.*)/+&(%&>)449&"#3%@&.#)&$/2*)(%)&$/&%-$4&.)6')*(.3*)&

$%&%.*-/048&-5%)*,)+&>$.#$/&.#)&')*$-+&-1&�348:F)'.)65)*&53.&+3*$/0&%'*$/0&6-/.#%&$.&$%&

/-.&%-&/-.$2)(54)&?K$03*)&!A9&

2345#B5& F-$4&.)6')*(.3*)&(.&(&+)'.#&-1&cH&26@&�L&?J22-*+$/0&.-&.#)&;$,/)�%&6).)-*-4-0$2(4&%.(.$-/A

-"(5#B9& ")6')*(.3*(&04)58&/(&0��5-i-�2$&cH&26@&�L&?�)+�30&%.(2f$&6).)-*-4-0$2C/)f&>&;$,/)A

E.&6$0#.&5)&+3)&.-&.#)&1(2.&.#(.&%#(*'&$/2*)(%)&$/&*($/1(44&+3*$/0&.#$%&')*$-+&4)(+%&.-&

$/2*)(%$/0&%')2$D2&#)(.&2('(2$.8&-1&%-$4&(/+&'*),)/.%&$.&1*-6&#)(.$/09&J.&.#)&%(6)&.$6)&

.#)&*$%$/0&-1&%-$4&.)6')*(.3*)&+3*$/0&.#)&')*$-+&-1&2-6'4).$-/&-1&6(f-*&2*-'%&,)0).(.$-/&

$%&4$i)48&.-&*)+32)&.#)&')*$-+&-1&.#)$*&(2.$,)&0*->.#&(/+&(22)4)*(.)&.#)&2*-'&*$')/$/09

"#)&4-/0&')*$-+&-1&*)%)(*2#&%#->%&.#(.&.#)&,)0).(.$-/&%.-'%&$/&.#)&D*%.:%)2-/+&+)2(+)&

-1&|-,)65)*9&F-$4&1*))C$/0&5)0$/%&$/&�)2)65)*&(/+&4(%.%&.$44&�(*2#9&�(h$636&1*))C$/0&

-1&.3*'#8:'-+C-4$2&%-$4%&$%&-5%)*,)+&$/&.#)&D*%.&(/+&%)2-/+&+)2(+)%&-1&�(*2#9&"#)&+)'.#&

-1&1*))C$/0&*(/0)%&1*-6&!H&.-&GHH&26&Mq�U�aQTb&�9]9&GzzHd9

�)1*))C$/0&-1&.3*'#8:'-+C-4$2&%-$4&5)0$/%&$/&.#)&6$++4)&-1&�(*2#&5-.#&1*-6&5)4->&

(/+&.#)&.-'&-1&.#)6&(/+&$.&$%&3/+)*&.#)&2-/+$.$-/&-1&%-$4&1*))C$/0&3'&.-&GHH&26&6-*)&.#(/&

GH&+(8%&?K$03*)&�A9&

"#)&(,)*(0)&+)'.#&-1&+(*i:0*)8&%-$4&1*))C$/0&$%&!H–�H&26&(/+&-/48&$/&8)(*%&>$.#&2-4+&

>$/.)*%&$.&$%&�H–GHH&269&"#*-30#-3.&.#)&>#-4)&')*$-+&-1&-5%)*,(.$-/&.#)*)&$%&/-.$2)(54)&

.*)/+&-1&+)2*)(%)&$/&1*))C$/0&+)'.#9&K-*&)h(6'4)@&+3*$/0&.#)&')*$-+&-1&Gz��–Gz�z&6(-

h$636&+)'.#&-1&1*))C$/0&>(%& �@c&26@&.#)&(,)*(0)&-/)&�&Iz&26@&53.&-,)*&.#)&'(%.&D,)&

8)(*%&.#)%)&D03*)%&>)/.&+->/&.-&c�@!&(/+&G!&26&*)%')2.$,)48&?K$03*)& A9
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g)%$+)%@& .#)&(/(48%$%&-1&>)(.#)*&2-/+$.$-/%&>$.#$/& .#)&')*$-+&-1&Gz���cHHz&#(%&

%#->/&.#(.&24$6(.)&2#(/0)%&0*)(.48&$/B3)/2)&2-/+$.$-/%&-1&6-$%.)/$/0&$/&.#)&(*)(&-1&.#)&

*$,)*&7-*8/&5(%$/@&.#)&#8+*-.#)*6(4&2-)1D2$)/.@&.#)&$/+)h&-1&%-$4&#)(.$/0&(/+&.#)&(,)*(0)&

(//3(4&+*($/(0)&-1&.#)&*$,)*9&"#)&*)4(.$-/%#$'&5).>))/&($*&.)6')*(.3*)&(/+&),('-*(.$-/&

>)*)&D*%.&/-.$2)+&(/+&3%)+&(%&(&24$6(.$2&$/+$2(.-*%&58 e9&+)&�(*.-//)@&=9&F)48(/$/-,9

"#)&(/(48%$%&-1&>)(.#)*&2-/+$.$-/%&+3*$/0&.#)&8)(*%&-1&Gz���cHHz&%#->)+&.#(.&(//3(4&

*($/1(44&,(*$)+&>$.#$/&!! @I&�&���@I&66@&.#)&(,)*(0)&,(43)&1-*&.#)&4(%.&�&8)(*%&�& !z@6

66@&.#(.&0*)(.48&)h2))+%&(,)*(0)&4-/0:.)*6&,(43)&�&� z&669

2345#5.&& "#)*6-$%-'4(.)%&-1&+*($/)+&.3*'#8:'-+C-4$2&%-$4&?Gz���Gz� &8)(*%A

-"(5#C9& ")*6-$C-'4).8&-%3%C-/)f&04)58&.-*1-:5$)4$2-C$)6/)f&?4(.(&Gz��–Gz� A
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K-*&(44&.#$%@& H– �&')*&2)/.&-1&'*)2$'$.(.$-/&1(44%&+3*$/0&.#)&')*$-+&-1&(2.$,)&.)6-

')*(.3*)%&(/+&.#)&6-%.&%3''4$)+&>$.#&'*)2$'$.(.$-/&6-/.#%&(*)&�(8&�&�3489&J.&.#)&%(6)&

.$6)&),('-*(.$-/&*(.)%&2(4234(.)+&58&.#)&(6-3/.&-1&(2.$,)&.)6')*(.3*)%&%#->)+&.#(.&.#)&

.-.(4&*(.$-&-1&'*)2$'$.(.$-/&(/+&),('-*(.$-/&$%&4)%%&.#(/&(&3/$.&(/+&,(*$)%&1*-6&H@�H&.-&

H@z MYU�b W9�9&Gz�cd9

F$634.(/)-3%48@&.#)*)&$%&(&24)(*&.)/+)/28&.-&$/2*)(%)&.#$%&*(.$-&?(/+&#)/2)&.-&$/2*)(%)&

.#)&#36$+$.8&-1&.#)&(*)(A&$/&*)2)/.&8)(*%&+3)&.-&(&%$0/$D2(/.&$/2*)(%)&-1&*($/1(44%&?"(54)&!A9

2345#D5&"#)&+)'.#&-1&1*))C$/0&?+(*i&0*(8&%-$4A@&26&?(22-*+$/0&.-&.#)&;$,/)�%&6).)-*-4-0$2(4&%.(.$-/A

-"(5#D5&=��5-i-��&C(6(*C(/$(&?04)5(&2$)6/-%C(*(A@&26&?>)+�30&%.(2f$&6).)-*-4-0$2C/)f&>&;$,/)A

,=>?!#B.�-$%.3*)&2-/+$.$-/%&?-,)*&.#)&')*$-+&-1&Gz���cHHzA

,=>!?=#B5&�(*3/i$&>$40-./-�2$&?>&-i*)%$)&Gz��–cHHzA

4=>?
Rok

Precipitation
Opady

Evaporation
Parowanie

Evaporation/Precipitation
Parowanie/Opady

1985-1989 555 665 0,83

1990-1994 541 674 0,80

1995-1999 603 688 0,87

2000-2004 610 715 0,85

2005-2009 670 697 0,96

J.&.#)&%(6)&.$6)@&.#)&2(4234(.)+&78+*-.#)*6(4&L-)1D2$)/.&-,)*&.#)&8)(*%&Gz��–

cHHz&,(*$)+&>$.#$/&.#)&*(/0)&-1&G@!H&�&G@ �&>$.#&6(h$636&,(43)%&$/&*)2)/.&8)(*%9&

J.&.#)&%(6)&.$6)&.#)*)&>(%&(&%$0/$D2(/.&$/2*)(%)&/-.&-/48&-1&*($/1(44&(6-3/.&.#(.&1)44&

+3*$/0&.#)&')*$-+&-1&(2.$,)&.)6')*(.3*)%@&53.&-1&(6-3/.%&-1&(2.$,)&($*&.)6')*(.3*)%&

�&GH&0L&?"(54)&�A&MWaoa�arQTb&m9�9@&p\o�_Qax&t9]9&cHGGd9

"#)&2*$.)*$-/&1-*&),(43(.$/0&%31D2$)/28&-1&6-$%.3*)&1-*&.#)&'4(/.%&%#-34+&5)&/-.&-/48&

6-$%.3*)&2-/.)/.@&53.&(4%-&.#)&,(43)&-1&%-$4&#)(.$/0@&5)2(3%)&%-$4&#)(.$/0&2#(/0)%&.#)&

2-/+$.$-/%&-1&),('-*(.$-/9&"#$%&*(.$-&$%&$6'-*.(/.&1-*&'4(/.&0*->.#&(/+&+),)4-'6)/.9&



�!

ZESZYTY NAUKOWE – INŻYNIERIA LĄDOWA I WODNA W KSZTAŁTOWANIU ŚRODOWISKA  Nr 10, 2014

J22-*+$/0&.-&F9&;(+2#)/i-&?Gz  A@&$.&+)D/)%&'(..)*/%&-1&,)0).(.$-/&+$%.*$53.$-/&-/&.#)&

e(*.#9&"#)&%-$4&#)(.$/0&$/+)h&(4%-&+).)*6$/(.)%&.#)&6($/&+$*)2.$-/&-1&#)(.&)h2#(/0)&$/&

.#)&%8%.)6�&%-$4&�&%-$4&�&4),)4&($*&4(8)*&$/&.#)&')*$-+&-1&(2.$,)&.)6')*(.3*)%9

"#)&2(4234(.)+&%-$4&#)(.$/0&$/+)h&#(%&(&24)(*&3'>(*+&.*)/+&.#*-30#-3.&.#)&-5%)*,(-

.$-/&')*$-+@&(&%4$0#.&+)2*)(%)&$/&.#$%&$/+)h&-,)*&.#)&'(%.&D,)&8)(*%@&$%&'*-5(548&+3)&.-&

.#)&%#(*'&$/2*)(%)&-1&*($/1(44&$/&.#$%&')*$-+@&>#$2#&%$0/$D2(/.48&(11)2.%&.#)&#)(.&2('(2$.8&

-1&%-$4%&?"(54)& A9

,=>?!#D. L(4234(.$-/&-1&F-$4&7)(.$/0&E/+)h&?58&�9&�$6-A

,=>!?=#D5&�54$2C)/$)&�%i(�/$i(&|(0*C)>(/$(&%$�&=4)58&?&'*C)C&�9�$6-A

4=>?
Rok

0@A<#8B#=BB=C:DE=#>D?#
:=AF=?>:@?=<#G#HI#IC

Sumy efektywnych temperatur 
powietrza > 10 0C

J?=CDFD:>:D89#8E=?#:;=#F=?D8K#
8B#>D?#:=AF=?>:@?=#G#HI#IC

Opady w okresie temperatury 
powietrza >10 0C

SHI
0-9#L'%9 

'#2,C+7#'%# -%M 
2(+E.

1985-1989 2583 389 1,054

1990-1994 2620 368 1,062

1995-1999 2678 411 1,073

2000-2004 2797 399 1,091

2005-2009 2718 450 1,086

1.+1:0;*.+;

G9& "#)&*)%34.%&-1&%.(.$%.$2(4&'*-2)%%$/0&-1&4-/0:.)*6&-5%)*,(.$-/&-1&i)8&24$6(.):$/+$2)%&

$/+$2(.)&.#(.&$/&.#)&*)0$-/&.#)*)&(*)&*)(448&+$%.$/2.&24$6(.)&2#(/0)%9

c9& J,)*(0)&($*&.)6')*(.3*)&+3*$/0&.#)&8)(*%&-1&Gz G:cHHz&#(%&$/2*)(%)+&58&G@�&0L@&.#(.&

$%&%$0/$D2(/.48&(5-,)&.#)&(,)*(0)&*(.)&-1&04-5(4&>(*6$/0&-/&.#)&'4(/).9

I9& �,)*&.#)&'(%.&�H&8)(*&.#)&(6-3/.&-1&)11)2.$,)&($*&.)6')*(.3*)%&-,)*&�&0L&#(%&$/2*)(%)+&

58&GH&')*&2)/.&?1*-6&G�!I&.-&GHzI&0LA&(/+&.#)&(6-3/.&-1&)11)2.$,)&.)6')*(.3*)%&-,)*&

GH&0L&#(%&$/2*)(%)+&1-*&.#)&%(6)&')*$-+&58&(46-%.&cc&')*&2)/.&?1*-6&zG &.-&GGH�&0LA9

,=>?!#C. L(4234(.$-/&-1&78+*-.#)*6(4&L-)1D2$)/.&?7"LA

,=>!?=#C9&�54$2C)/$)&>%'~�2C8//$i(&#8+*-.)*6(4/)0-&?7"LA

4=>?
Rok

0@A<#8B#=BB=C:DE=#>D?#
:=AF=?>:@?=<#G#HI#IC

Sumy efektywnych temperatur 
powietrza > 10 0C

J?=CDFD:>:D89#8E=?#:;=#F=?D8K#
8B#>D?#:=AF=?>:@?=#G#HI#IC

Opady w okresie temperatury 
powietrza > 10 0C

HTC
7-A6N<C.''%9 
hydrotermalny

1985-1989 2583 389 1,5

1990-1994 2620 368 1,4

1995-1999 2678 411 1,53

2000-2004 2797 399 1,43

2005-2009 2718 450 1,65
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!9& J,)*(0)&(//3(4&'*)2$'$.(.$-/&-,)*&.#)&%(6)&')*$-+&#(%&$/2*)(%)+&1*-6&!cz&.-&�G�&669

�9& F-$4&.)6')*(.3*)&(.&.#)&+)'.#&-1&(*(54)&#-*$C-/&?cH&26A&1-*&.#)&')*$-+&Gz� –cHHz&

#(%&$/2*)(%)+&58&(/&(,)*(0)&�&')*&2)/.9

 9& �)'.#&-1&%-$4&1*))C$/0&$/&>$/.)*&1-*&.#)&%(6)&')*$-+&#(%&1(44)/ 6-*)&.#(/&.>$2)9

�9& �,)*&.#)&')*$-+&-1&-5%)*,(.$-/&.#)&*(.$-&-1&.-.(4&'*)2$'$.(.$-/&(/+&),('-*(.$-/&#(%&

$/2*)(%)+&58&G &')*&2)/.&(/+&.#)&,(43)&-1&7"L&#(%&(4%-&$/2*)(%)+&58&GH&')*&2)/.&

$/+$2(.$/0&.#)&$/2*)(%)&-1&#36$+$.8&-1&.#)&(*)(9

�9& F-$4&7)(.$/0&E/+)h&(4%-&#(%&0-/)&3'&58&I&')*&2)/.&1-*&.#)&')*$-+&Gz� –cHHz9

z9& "#)&$/2*)(%)&-1&.-.(4&(//3(4&'*)2$'$.(.$-/&3'&.-&GHH–G�H&66&$/&.#)&(*)(&-1&.#)&*$,)*&

7-*8/&5(%$/&$%&(22-6'(/$)+&58&.#)&$/2*)(%)&-1&.#)&,(43)&-1&(,)*(0)&*$,)*&+*($/(0)&

58&G�–cc&6I 29&

GH9&�8/(6$2%&-1&24$6(.)&2#(/0)%&$/&.#)&(*)(&3/+)*&$/,)%.$0(.$-/&'(%%&(#)(+&.#)&*(.)&-1&

04-5(4&24$6(.)&2#(/0)%@&+).)*6$/)+&58&.#)&4)(+$/0&%2$)/.$%.%&-1&.#)&>-*4+9

GG9&F32#&2#(/0)&-1&24$6(.$2&$/+$2)%&-1&.#)&*)0$-/&$%&4$i)48&*)4(.)+&.-&2#(/0)%&$/&(.6-%'#)*$2&

2-6'-%$.$-/@&'(*.$234(*48&.-&$/2*)(%$/0&2-/.)/.&-1&0*))/#-3%)&0(%)%9&J.&.#)&%(6)&.$6)&

.#)&*$%$/0&-1&(,)*(0)&($*&.)6')*(.3*)@&(/+&.#)&$/2*)(%)&-1&#)(.$/0&(/+&6-$%.)/$/0&-1&

.#)&(*)(%&>$44&13*.#)*&$/2*)(%)&,-4(.$4$.8&-1&>(.)*&,('-*&(/+&2(*5-/&+$-h$+)&)6$%%$-/%@&

>#$2#&(*)&.#)&6($/&2-6'-/)/.%&-1&.#)&0*))/#-3%)&)11)2.&-/&.#)&e(*.#9

-929-9+19;

G9& NOPOQRSTUV W9X9@&YZ[\T W9]9@& ^_`O[aQTb W9X9& cHHI9&q�O�_n&¡To_¢QU9&qU¢s�&WUw:sb&

v_rsRSTb�b9

c9& mn_o[aQTb&W9p9@&q_QrsRSTUV&t9&u9@&v\wQUxSTUV&u9&W9@&N\xaQTb&p9&y9 Gz! 9&ubRO`QUT&

Pb&RO�SRSTb�\&�bRPbw_oRns\9 £9�&Yao¤_sQa&sU&w_sQUxnsb&RO�SRSTb�bRPbw_oRSTb¢&

�Onao_n\oU9

I9& �\`&W9�9&cHH�9&�¥�aQaQUa&T�U�_n_&U&a�b&s�UZQUa&Q_&�Uwob�anabob�b�U[aRTUa&PobxaRR¦@&

_�obT�U�_nU[aRTUa&U&sbwQ¦a&oaR\oR¦&vaRP\`�UTU&¡¥`aTURn_Q9&§_¨TaQn�&WboUR:Q_¨oU©n9&&

!9& E�LL@&cHHG&L4$6(.) L#(/0)&cHHG�&F8/.#)%$%&*)'-*.9&M;9�(.%-/&(/+&.#)&L-*)&�*$.$/0&

")(6&?)+%Ad9&L(65*$+0)&{/$,9&�*)%%9@&L(65*$+0)@&{/$.)+&j$/0+-6&(/+&|)>&ª-*i9@&

|ª@&{FJ9&Iz�'9

�9& �_Rn_s�aQUa& �Uwob�anabob�b�U[aRTU�& Rn_QxUZ�&U& PbRn_�9& :W¦P9GG9&]�ob-

�anabob�b�U[aRTUa&Q_`�«waQUZ&Q_&Rn_QxUZ¬&U&PbRn_¬9&�9& �9&tRQbsQ¦a&_�ob-

�anabob�b�U[RRTUa&Q_`�«waQUZ9&qQU�_&�9&:&X9�&pawao_�SQ_Z&R�\¤`_&vbRRUU&Pb&

�Uwob�anabob�b�UU&U&�bQUnboUQ�\&bTo\¤_«­aV&Roaw¦@&cHHH9&:&I!�R9

 9& �_Rn_s�aQUa& �Uwob�anabob�b�U[aRTU�& Rn_QxUZ�&U& PbRn_�9& :W¦P9GG9&]�ob-

�anabob�b�U[aRTUa&Q_`�«waQUZ&Q_&Rn_QxUZ¬&U&PbRn_¬9&:&�9&�9&tRQbsQ¦a&_�ob-

�anabob�b�U[aRTUa&Q_`�«waQUZ9&:&NaQUQ�o_w�&yUwob�anabU¥w_n@&Gz�!9&:&IG R9
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�9& �_\Tbsa&¥_`a¥Pa[aQQZ&Rn_�b�b&ob¥sUnT\&RO�SRSTb�b&�bRPbw_oRns_9&NORbRnaP9&qU¢s9&¡&c:¬&

nb�_¬9&cHH!9&

�9& YU�b&W9�9&Gz�c9&§aP�bsbV&oa¤U�&Pb[s&mmmv9&X9�&qb�bR9

z9& Waoa�arQTb&m9�9&Gzz�9&�sb�«xOZ&n_&\Po_s�OQQZ&Pobw\TnUsQORn«&®o\QnOs&ub�ORRZ&¡To_¢QU9&

N\xST�&k�_wRnUo�Zl9

GH9&Waoa�aaQTb&m9�@&p\o�_Qax&t9]9&cHGG9&�¥�aQaQUa&T�U�_nU[aRTU¬&\R�bsUV&vbsaQRTbV&

b`�_RnU&s&TbQnaTRna&��b`_�SQb�b&PbnaP�aQUZ&T�U�_n_9&W_oQ_�&�sob:�TRPaon&�ttY9

GG9&q�U�aQTb&�9]9&GzzH9&ub[saQQ¦a&oa¤U�¦&�Uwob�bo¯Q¦¬&Pb[s&ub�aRSZ&¡mmv9&q9�&�¥w9

¡m°]9

Gc9&ma�ZQUQbs&y9§9&GzI�9&XUobsbV&_�obT�U�_nU[aRTUV&RPo_sb[QUT9&N:X9�&yUwob�anabob-

�b�U[aRTba&U¥w:sb9

GI9&v_w[aQTb@&m9�9&Gz  9&§a�Pao_n\oQ¦a&�o_wUaQn¦&Roaw¦&U&o_RnaQUZ9&X9:N9�&�_\T_9

EFGHE#E; 8I+* JE#79,9.-.:.K*1L+H1<#+8##KJ-; *9#*#E./+9#
M-./.E*; .#NH1*8#E#/.-L91L0#-L9 *#<.-H+#O0 -8*+8P

Streszczenie

|$/$)f%C(&'*(2(&'-�>$�2-/(&f)%.&5(+(/$3&%C2C)0~4/82#&2)2#&>%i(�/$i~>&6).)-*-4-0$2C/82#&

>&+-*C)2C3& *C)i$&7-*8/9&�&'*(28&'-+(/)&%�&>8/$i$&+�30-1(4->)f&-5%)*>(2f$&0�~>/82#&

>%i(�/$i~>&6).)-*-4-0$2C/82#& C)& %.(2f$&6).)-*-4-0$2C/)f&;$,/)9&�+i*8.-& '*C82C8/8&

$& &'*(>+-'-+-5/)&i-/%)i>)/2f)&C6$(/8&i4$6(.39&�C$�.-&'-+&3>(0�&>'�8>&04-5(4/)0-&

-2$)'4)/$(&/(&4�+->)&&$&&>-+/)&�*-+->$%i-&�82$(9&�-.>$)*+C-/-&+-%.�'/-��&C6$(/&0�~>/82#&

)4)6)/.~>&>(*3/i~>&6).)-*-4-0$2C/82#& /(& .)*)/$)& +-*C)2C(& ?& -'(+& (.6-%1)*82C/8@&

.)6')*(.3*(& '->$).*C(@&>(*.-��& .)6')*(.3*8& (i.8>/)f& $& )1)i.8>/)fA& -*(C& $2#&>'�8>&/(&

.)6')*(.3*�&04)58@&&C(6(*C(/$)&04)58@&>(*3/i$&>$40-./-�2$@&>%'~�2C8//$i&#8+*-.)*6$2C/8@&

/(0*C)>(/$)&%$�&04)58&&$&>8%82#(/$)&*C)i$9

;Q%$=#R?STU%$!#�&.)6')*(.3*(&04)58&$&'->$).*C(@&-'(+&(.6-%1)*82C/8@&.)6')*(.3*(&(i.8>/(&

$&)1)i.8>/(@&C(6(*C(/$)@&>$40-./-��@&/(0*C)>(/$)@&>8%82#(/$)&*C)i$@&0(C8&2$)'4(*/$(/)9

/9-#9*+2:0;;#/9-#79,9.-.:.K*;1<9+#*/* 8,.-9+#802#/8;#:9V9+#
*7#K9V*V-K9#0+/#*+#8W08,*;1<9-#07E9:,#/9;#L02:0;;K9V*9,;#X.7#
2:0;;#<.-H+#O0 -8*+9P

LS(=YY!Z[=((SZ4

&E/&+$)%)*&g)(*5)$.3/0&>3*+)/&+$)&5)%-/+)*)/&�)*i6(4)&+)*&&6).)-*-4-0$%2#)/&&E/+$i(.-*)/&

+)%&}3B3%%0)5$).%&+)%&K43%%)%&7-*8/&)*1-*%2#.9&e%&>3*+)/&#$)*&+$)&e*0)5/$%%)&)$/)*&4(/0C)$-

.$0)/&g)-5(2#.3/0&+)*&6).)-*-4-0$%2#)/&E/+$i(.-*)/&(3%&+)*&�)..)*%.(.$-/&;$,/)&,-*0)%.)44.9&

�(/&)/.+)2i.)&+$)&{*%(2#)/&1±*&>(#*%2#)$/4$2#)&j-/%)<3)/C)/&+)%&j4$6(>(/+)4%&&3/.)*&

g)*±2i%$2#.$03/0&&+)*&04-5(4)/&e*>²*63/0&(31&+$)&.)**)%.*$%2#)&3/+&(<3(.$%2#)&{6>)4.9&

�(/&5)%.².$0.)&(32#&}30²/04$2#i)$.&+)*& &7(3'.)4)6)/.,)*²/+)*3/0&(/&6).)-*-4-0$%2#)/&

g)+$/03/0)/&+)%&}3B3%%0)5$).)%&?;)0)/1²44)@&³31..)6')*(.3*@&(i.$,)&3/+&)11)i.$,)&")6')*(-

.3*>)*.)A&3/+&$#*&e$/B3%%&(31&g-+)/.)6')*(.3*@&g-+)/)*1*$)*3/0@&K)32#.$0i)$.%5)+$/03/0)/@&

#8+*-.#)*6$%2#)&E/+$i(.-*)/@&g-+)/)*>²*63/0&3/+&K43%%(3%.*-2i/3/09

;T\?]((!?$%&^!)#g-+)/:&3/+&³31..)6')*(.3*@&;)0)/1(44@&(i.$,)&3/+&)11)i.$,)&")6')*(.3*@&

e*1*$)*3/0@&K)32#.$0i)$.@&e*>²*63/0@&K43%%(3%.*-2i/3/0@&"*)$50(%)


