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Badania klimatu 
monitoring 

zmienności 

wymuszanie 

odpowiedz 

predykcja 

konsekwencje 



 

Na postawie 10-ciu rekonstrukcji opublikowanych w latach 

1998-2005 

http://upload.wikimedia.org/wikipedia/commons/e/ed/Rekonstrukcja_Temperatury2.PNG


Zmiany 
klimatu 

IPCC, 2013 



Zmiany średniej 

temperatury powietrza przy 

powierzchni Ziemi w 

ostatnich 100-150 latach  

"HadCRUT3". Met Office Hadley 

Centre for Climate Change, U.K.  

http://upload.wikimedia.org/wikipedia/commons/0/0c/Temperature1900-2004.jpg
http://upload.wikimedia.org/wikipedia/commons/e/ef/Zmierzone_temperatury_globalne2.png


Porównanie różnych serii temperatury  
 



IPCC, 2013 
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Porównanie trendów temperatury dla obszarów 
lądów, oceanów oraz dla całej ziemi 

 



 

http://upload.wikimedia.org/wikipedia/commons/6/69/Mapa_globalnej_temperatury2.jpg


 Półwysep Antarktyczny jest 
jednym z najszybciej 
ogrzewających się miejsc na 
Ziemi. 

  
 Długości obserwacji 

meteorologicznych, 
obserwowane trendy 
temperatury [ºC/stulecie] z 
błędem oraz istotnośd 
trendu.  



Globalne zmiany 

temperatury w stratosferze 

i troposferze 



Porównanie trendów w troposferze i stratosferze 



Trendy temperatury powietrza w dolnej troposferze i stratosferze 





Zmiany w cyklu hydrologicznym: 
opady 
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Zmiany zawartości pary wodnej w atmosferze 

 



Zmiany wilgotności: wilgotnośd właściwa i całkowita 
zawartośd pary wodnej  



Trendy wilgotności właściwej przy powierzchni ziemi 



Zmiany częstotliwości występowania wysokich i niskich temperatur powietrza 





Trendy w występowaniu ekstremalnych opadów 



Zmiany ilości cyklonów tropikalnych 





Zmiany w oceanach 











Zmiany poziomu oceanu, wybrane regiony 









Zmiany w oceanie - podsumowanie 





Zmiany temperatury w Polsce, dane SYNOP 

 



Zmiany klimatyczne w Polsce 

http://meteomodel.pl/klimat/poltemp/rok.png 

http://meteomodel.pl/klimat/poltemp/poltemp.txt  

http://meteomodel.pl/klimat/poltemp/rok.png
http://meteomodel.pl/klimat/poltemp/poltemp.txt


• http://meteomodel.pl/klimat/poltemp/rok.png 

 



 

Kriosfera 



Składniki kriosfery 

 



Zmiany zasięgu lodu w Arktyce 



Trendy w Arktyce 

 



Zmiany grubości arktycznego lodu na podstawie 
pomiarów z altymetrii satelitarnej.  

 



 



 



Zmiany w Arktyce - podsumowanie 

• The rate of Arctic sea ice extent decrease was very likely between 3.5 and 
4.1% per decade (0.45 to 0.51 million km2 per decade). The average 
decrease in decadal extent of Arctic sea ice has been most rapid in 
summer and autumn, but the extent has decreased in every season, and 
in every successive decade since 1979  

• The multi-year sea ice extent (summer minimum) decreased between 
1979 and 2012 at 11.5 ± 2.1% per decade (0.73 to 1.07 million km2 per 
decade) (very likely). 

• The average winter sea ice thickness within the Arctic Basin decreased 
between 1980 and 2008 (high confidence). The average decrease was 
likely between 1.3 and 2.3 m. 

• It is likely that the annual period of surface melt on Arctic perennial sea ice 
lengthened by 5.7 ± 0.9 days per decade over the period 1979–2012 



Zmiany na Antarktydzie 

It is very likely that the annual Antarctic sea ice 
extent increased at a rate of between 1.2 and 
1.8% per decade (0.13 to 0.20 million km2 per 
decade) between 1979 and 2012. There was a 
greater increase in sea ice area, due to a 
decrease in the percentage of open water 
within the ice pack. There is high confidence 
that there are strong regional differences in 
this annual rate, with some regions increasing 
in extent/area and some decreasing 



 



Lodowce 

 



 



 



Zmiany długości lądowców 

 



• Since AR4, almost all glaciers 
worldwide have continued to shrink as 
revealed by the time series of 
measured changes in glacier length, 
area, volume and mass (very high 
confidence). 

• Between 2003 and 2009, most of the 
ice lost was from glaciers in Alaska, the 
Canadian Arctic, the periphery of the 
Greenland ice sheet, the Southern 
Andes and the Asian Mountains (very 
high confidence). Together these 
regions account for more than 80% of 
the total ice loss. 



 



Składowe do 
budżetu masy lodu  

 



 



 



Porywa lodowa 

• The rate of ice loss from the Greenland ice sheet has accelerated since 
1992. The average rate has very likely increased from 34 [–6 to 74] Gt yr–1 
over the period 1992–2001 (sea level equivalent, 0.09 [–0.02 to 0.20] mm 
yr–1), to 215 [157 to 274] Gt yr–1 over the period 2002–2011 (0.59 [0.43 
to 0.76] mm yr–1). 

• The Antarctic ice sheet has been losing ice during the last two decades 
(high confidence). There is very high confidence that these losses are 
mainly from the northern Antarctic Peninsula and the Amundsen Sea 
sector of West Antarctica, and high confidence that they result from the 
acceleration of outlet glaciers. 

• The average rate of ice loss from Antarctica likely increased from 30 [–37 
to 97] Gt yr–1 (sea level equivalent, 0.08 [–0.10 to 0.27] mm yr–1) over 
the period 1992–2001, to 147 [72 to 221] Gt yr–1 over the period 2002–
2011 (0.40 [0.20 to 0.61] mm yr–1).  

 



 



Zmiany głębokości zamarzania gruntu 

 



Pokrywa śnieżna 

• Snow cover extent has decreased in the 
Northern Hemisphere, especially in spring 
(very high confidence). Satellite records 
indicate that over the period 1967–2012, 
annual mean snow cover extent decreased 
with statistical significance; the largest 
change, –53% [very likely, –40% to –66%], 
occurred in June. No months had 
statistically significant increases. Over the 
longer period, 1922–2012, data are 
available only for March and April, but 
these show a 7% [very likely, 4.5% to 9.5%] 
decline and a strong negative [–0.76] 
correlation with March–April 40°N to 60°N 
land temperature.  



 



 



Wpływ zmian w kriosferze na poziom oceanu 


