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Ekstrema — co to takiego?

Ekstremum nazywamy wartos¢ najwiekszg lub najmniejsza
w danym zbiorze.

Czy jednak w klimatologii (w naukach o Ziemi) mamy do
czynienia ze zbiorami skonczonymi?

Odpowiedz jest przeczgca, bowiem co chwile pozyskujemy
nowe dane na temat wartosci poszczegdlnych elementéw
klimatu




Ekstrema — co to takiego? Mamy zatem czesto do czynienia z
sytuacja jak na rysunku. Potrafimy
jedynie okresli¢ ekstrema lokalne.

Jednoczesnie musimy miec
swiadomos¢, ze kontynuujac

pomiary elementéw klimatu
pozyskujemy informacje z
przysztosci w stosunku do dnia
dzisiejszego. Jednoczesnie
prowadzgc badania dotyczace
historii klimatu pozyskujemy stale
nowe informacje z przesztosci w
stosunku do dnia dzisiejszego.




Ekstrema — co to takiego?

Ekstremum moze nazywac takze g 3-

takie wartosci elementéw klimatu,  HER

ktére wystepowaty rzadko w danym  HER

okresie pomiarowym. 51

= —

Innymi sfowy beda to takie wartosci ° 1 i 3 4
elementdéw opisujacych klimat, ktore [

leza w tzw. ogonach rozktadow

prawdopodobienstwa. 21

Jednak tutaj mozemy moéwié o 5 |

ekstremach dwustronnych lub 5

jednostronnych. 1A N
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Katastrofy naturalne, podziat, definicje

Table 1 — Matural disaster subgroup definition and classification

Geophysical

Meteorological

Hydrological

Climatological

Biological®

Events originating from solid earth

Events caused by short-lived/small to meso scale
atmospheric processes (in the spectrum from
minutes to days)

Events caused by deviations in the normal water
cycle andfor overflow of bodies of water caused
by wind set-up

Events caused by long-lived/meso to macro scale
processes (in the spectrum from intra-seasonal to
multi-decadal climate variability)

Disaster caused by the exposure of living
arganisms to germs and toxic substances

Disaster Main Types

Earthquake, Volcano, Mass
Movement [dry)

Flood, Mass Movement (wet)

Extreme Temperature,
Drought, Wildfire

Epidemic, Insect Infestation,
Animal Stampede

MunichRe
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Number of natural disasters reported

| | | I | | | |
Avalanches/ Droughts/ Earthquakes Epidemics Floods Yolcanos  Wind storms Other
Landslides  Famines
EM-DAT: The OFDA/CRED International Disaster Database
(http: ey cred be)
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NatCatSERVICE

Natural catastrophes worldwide 1980 — 2012

Munich RE =
Number of events

G o o o 1 A G G S
Number

1200

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Geophysical events . Meteorological events - Hydrological events
(Earthquake, tsunami, (Storm)

volcanic eruption)

Climatological events
(Flood, mass (Extreme temperature,
movement) drought, forest fire)
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Natural catastrophes worldwide 1980 — 2012 Munich RE =
Overall and insured losses with trend
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Weather catastrophes worldwide 1980 — 2012

Overall and insured losses with trend

¥ o L L

Munich RE

o o A e e o o o A A A e
(bn US$)
300

------ i -—-r-.--r'"l'l'I'I'I‘"TT" II [ I il l I I I
1980 1982 1984 1986

1988 1990 1992 1994 1996

1998 2000 2002 2004 2006 2008 2010 2012
Overall losses (in 2012 values) [l 'nsured losses (in 2012 values)
— Trend overall losses

=== Trend insured losses




WOJEWODZKI FUNDUSZ
'OCHRONY SRODOWISKA
1 GOSPODARKI WODNEJ

AP W GDAKSKU

Natural catastrophes worldwide 1980 — 2012 Munich RE
Percentage distribution

o

21,000 Loss events 2,300,000 Fatalities

Insured losses* US$ 970bn

"in 2012 values *In 2012 values

. Geophysical events . Meteorological events . Hydrological events Climatological events
(Earthquake, tsunami, (Storm) (Flood, mass (Extreme temperature,
volcanic eruption) movement) drought, forest fire)
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Weather catastrophes worldwide 1980 — 2012 Munich RE =
Percentage distribution

Y L A

18,200 Loss events 1,405,000 Fatalities

Overall losses* US$ 2,800bn

*in 2012 values *in 2012 values

[l Meteorological events [l Hydrological events Climatological events
(Storm) (Flood, mass (Extreme temperature,
movement) drought, forest fire)
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Number of reported disasters
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Natural catastrophes worldwide 1980 — 2012

21,000 events - Percentage distribution per continent

iz

Continent Number of events

America (North and South America) 6,300
Europe 4,400
Africa 1,900
Asia 6,800
Australia/Oceania 1,600
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Natural catastrophes worldwide 1980 — 2012
2,300,000 Fatalities - Percentage distribution per continent

Munich RE =

Y A

Continent

Ll

America (North and South America) LV_

Europe
Africa
Asia

Australia/Oceania

VLLLLLLSLIVI LSSV VIS P00 00 200004

Fatalities

340,000
150,000
610,000
1,180,000
5,900
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Natural catastrophes worldwide 1980 — 2012 Munich RE =
Overall losses US$ 3,800bn - Percentage distribution per continent

A L L L

Continent Overall losses
Us$m

America (North and South America) —

Europe

Africa
Asia

Australia/Oceania
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Natural catastrophes worldwide 1980 — 2012 Munich RE =
Overall losses, insured losses and fatalities

Y U L

- ”,’.i;}‘} W 2 e In Asia insurance
37% 97 41° r penetration
; " ‘ for natural
catastrophes
= below Europe
and America

(,insurance gap“)

Insured losses 1980 — 2012

Continent / Subcontinent Overall losses US$bn Insured losses US$bn Fatalities
(US$ 3,800bn)* (US$ 970bn)* (2,300,000)

America : 1,500 f 630 340,000
Europe ' 500 160 150,000
Africa 45 2.1 610,000
Asia | 1,600 130 1,180,000
Australia/Oceania | 105 | 42 5,900
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Munich RE =

Natural catastrophes in differently
developed economies

Classification of the world economies defined by world bank

[ Noasta Sowrce: World Bank Country Clacsifioation 2090

[ +gh income countriec [ upper middie Income countriec [ Lower midaie income countriec

[l Low Income countriec
(ONI US$ >11,808 per capita) (GNI U2$ 3,868 - 11,906 per oapita) (ONI US$ 872 - 3,855 per oaplta)

(GN1US$ <378 per capita)

O AN S
" Fann %
Y - e 1\
z
C AN/ IL .
%) W/
Y, NV o"é X

Crvrall logsag® 1980 - 2008

Todal: U3% I, 7EDbni

Inzursd loeesc® 15810 - 2008

Total: 1,576,000

A

Humiber of naheral catactrophes 1880 - 2008
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Munich RE = bt stscrosnes

18840 - 2008

Natural catastrophes in differently q .
insured countries

Classification of the world by property insurance premium (non-life including heailth)
per capita
Todal: U334 Z760bn

Fatalitiss TRED - 2008 InGured loGoes* THED - 2008

4%
&%

Total: 1,875,000

t] No data

[] #sahiy incured countries ] weil incured countriec [ Bacscaily Incured ocuntries Il inacequately incured oountriec
{U2$ >1,000 per oapita) US$ 101 - 1,000 per capita) (US$ 11 - 100 per capita) (US$ <10 per capita)

Humb=sr of natural caiscirophess 1880 - 2008




W latach 1970-2009 w skali globalnej miato miejsce 7870 katastrof naturalnych
spowodowanych przyczynami naturalnymi. Byly one przyczyng utraty zycia przez [uus
blisko 1,9 min ludzi oraz spowodowaty straty materialne w wysokosci 1,9 biliona Efgfgfg

dolarow amerykanskich.

W tym okresie, 10 katastrof, ktére pochtonety najwiecej ofiar smiertelnych, zwigzane o

byty ze stratami materialnymi wynoszgcymi zaledwie 0,1% wszystkich strat ale fffffff
przyczynity sig one do utraty zycia przez blisko 1,3 min ludzi (70% wszystkich ofiar). B
10 najbardziej kosztownych ekonomicznie katastrof jest odpowiedzialnych za straty B

wynoszgce 377 mld dolaréw (co stanowi 19% wszystkich strat ekonomicznych).

Sztormy i powodzie stanowiace 79% wszystkich katastrof s odpowiedzialne za 56% [RS8
wszystkich ofiar i 85% wszystkich strat ekonomicznych. Susze s3 odpowiedzialne za [
37% ofiar, gtdwnie z powodu szczegolnie ostrych susz w Afryce w latach 1975 i 1983- {58

1984.

WMO, 2014




Katastrofy o najwiekszych
stratach materialnych

Katastrofy o najwiekszej liczbie ofiar

Disaster Type Year Country md::];sm Disaster Type Year Country Eﬁ:'ﬂﬂ%ﬂﬂ“

Storm | Bhola) 1970 Bangladesh 00 000 Storm { Katrina) 2005 United States 141.56

Drought 1983  Ethiopis 300000 %tnrm (A ndrew) 1942 I.In!tm:l Statos 4180
Flood 1998 China 40.71

Orought 1384 Sudan 150000 Storm | fial 2008  United States 10,83

Storm | Gorky) 1981  Bangladesh 138 366 Clood 1995 Democratic M.77

Storm {Nargis) 2008  Myanmar 138 366 ::';E:j“iz o

Drought 1975  Ethiopia 100 00D {orea

Drought 1983  Mozambigue 100 000 Extrame 2008 China 21.63
[E'I'I'Il]ﬂ rature

Flood 1939 Venazuels 30000 Storm { ban) 2004  United States 71.08

Flood 1974 Bangladesh 28700 Drought 1934  China 20.53

Extreme 2003 Italy 20083 Storm { Cha oy 2004  United States 18.74

temparature Flood 1333  United States 18.38
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Total = 7870 Disasters Total = 1.86 milllon Deaths Total = LSS 1954.2 blllon

=1% g% T m
WE

M Floods B Mass movementwet Wl Storms W Oroughis W Exdreme temiperatures [ Wil fires




WOJEWODZKI FUNDUSZ
'OCHRONY SRODOWISKA
1 GOSPODARKI WODNEJ

AP W GDAKSKU

10 krajow o najwiekszej liczbie katastrof w 2012 roku

Figure 3 — Top 10 countries by number of reported events in 2012
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10 krajow o najwiekszej liczbie ofiar Smiertelnych
i ofiar na 100tys. mieszkancow w 2012 roku

C
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L

Figure 4 — Top 10 countries in terms of disaster mortality in 2012 and distributed by disaster type

Annual Disaster - =
Statistical Review 2012 | 2y
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Debarati Guha-Sapir, Philippe Hoyols and

Disaster  Deaths per
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10 krajow o najwiekszej liczbie ofiar
i ofiar w stosunku do populacji w 2012 roku

()
\j"% Figure 5 — Top 10 countries by victims in 2012 and distributed by disaster type

DiSaEE ST NG vietinns Diastar Wictiendg)

Annual Disaster £ ) distribution  (Fdlllans) — distributien  pop. (%)

Statistical Review 2012 20%1 [
‘The numbers and trends 4
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Statystyka katastrof w 2012 roku oraz w stosunku
do okresu 2002-11

Table 5 — Matural disaster occurrence and impacts: regional figures
No. of natural disasters Africa Americas Asia Europe Oceania Global
Climatological 2012 16 12 12 45 85
Avg. 2002-11 14 14 12 17 59
Annual Disaster : Geophysical 2012 0 & 23 3 32
Statistical Review 2012 (- Avg. 2002-11 3 7 22 2 36
‘The numbers and trends
3 2 Hydrological 2012 30 26 71 16 150
Avg. 2002-11 46 41 a2 23
Metsorological 2012 11 35 3g 1
Avg. 2002-11 9 34 14
Total 2012 57 65
Avg. 2002-11 72 56 34

90
102
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Gora. Rozktad utraty lodu
[cm wody/rok ]

w latach 2003-2012 dla
a)Antarktydy
b)Grenlandii

Dét. Ocena catkowitej utraty lodu
z lodowcow i pokrywy lodowej
pod wzgledem masy (GT) i
rownowazny poziom morza (mm)
Zrédto: V Raport IPCC

Cumulative ice mass loss (Gt)
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Geo Risks Research, NatCatSERVICE

Type of event: Tropical cyclone

Date: 6-14.0.2008

Region affected: Bahamas, Cuba,
Dominican Republc, Haiti, Turks and Caicos
Islands, USA

Owerall losses: USS 38,300m"

Insured losses: USS 18,500m"
Fatalities: 170

MR catastrophe category- 6
* Onginal kosses

Munich RE

In 2008, the United States was hit by six tropical
cyclones in close successions. Above all, lke
caused billion-dollar losses in the United States
and the Caribbean.

Event report

With the lowest central pressure recorded in any hurricane that
year and average wind speeds of more than 230 kmv/h, it
caused widespread damage in the Caribbean, the USA, and
Canada. On the moming of 7 September, lke swept across the
Turks and Caicos Islands. it made landfall on the north coast of
Cuba that evening as a Category 3 hurricane. In the night of
9-10 September, lke intensified sharply as it crossed the
surface water of a warm current fed by the Caribbean and
tumed to the US coastiine. ke made landfall on the Texan
coast at Galveston and caused a serious storm surge. A band
extending almost 500 km along the Gulf Coast between
Louisiana and Texas was hit by a storm surge up to 2—4 m
deep. ke weakens fill further and encountering a cold front.
The ensuing low-pressure system brought heavy rain and gale-
force winds to the Midwest, the East Coast, and parts of
Canada on 14 and 15 September.

Losses

Ike caused at least 170 deaths in the Caribbean and the USA,
the countries worst affected being Haiti and the USA. ke
caused overall losses of more than US$ 38bn, US$ 30bn in the
usa.

Summary of losses in USA and Caribbean

The Caribbean: Tens of thousands of houses destroyed,
hundreds of thousands damaged. Millions of people evacuated.
USA: Hundreds of thousands houses and vehicles
damagedidestroyed. Roads blocked, airports damaged,

50 oil platfiorms destroyed, cil and gas production interrupted.
Power and communication lines interrupted. =2 million people
without electricity supphy.

G20 Risks Research, NatCatSERVICE — As at February 2012

Geo Risks Researcn, NatCatSERVICE

Type of event: Winter storm
Date: 18-20 1 2007

Region affected: Austria. Belanus,
Bedgium, Czech Republic, Denmark,

Francs, Genmany, Metherlands, Poland,

Slovenia, Switzerand, Ukraine, United
Ki

Owerall bosses: US$ 10,000m*
Insured losses: USS 5,300m"
Fatalities: 23

MR catastrophe category: &

* Oniginal losses

Munich RE

Winter storm Kyrill caused the largest insured
loss from a winter storm event to date in
Germany.

Ewvent report

The storm developed from a low-pressure system that formed
over the central Morth Atlantic on 17 January 2007 With
maximum gusts of 135 km/h, it swept over England and the
North Sea before heading for southern Denmark.
Thunderstorms, some of them violent, formed in the cold-front
area and were accompanied by hailstorms and tomadoes.
Cwing to the depression's high forward speed, the storm did
not lose intensity until it had travelled an unusually long way
eastwards. On the night of 18/19 January, it reached wind
speeds of 140 knvh in Poland, the Czech Republic, and
Austria.

Summary of losses in Europe

Thousands of homes, public buildings damaged, basements
flooded. Trees and power lines down, cranes toppled over.
Millions of households without electricity. Roads blocked,
bridges closed. Rail, road, air, river and sea traffic intermupted,
schools closed, indusiry affected. Druzhba Pipeline out of
action due to power outage in pumping station. Ship torn from
its birth, oil pipeline broken, 1,600 m* of oil escaped. Ship run
aground, 200 tonnes of cil escaped, total loes of container
cargo. Large losses in forestry.

© 2010 Monchener Rockversicherungs-Gesalischatt, Gao Risks Reseanch, NalCatSERVICE — As at July 2010
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Phom: weotgang Kron
Type of event: Flood
Date: May — September 1388

Region affected: China (Jangtse,
Songhua)

Overall losses: USS 30,700m"
Insured losses: US$ 1,000m"
Fatalities: 4,159

MR catastrophe category: 8

* Original losses

Munich RE

A series of flood waves kept the people on the
Yangtze in a state of anxiety for six long weeks. At
the same time, the Songhua region in northern
China was hit by major floods.

Event report

The flood year of 1998 was the worst catastrophe year since 19854,
when 30,000 people died in the Wuhan region. Six flood waves
coming in close succession from Sichuan tock the dykes all along
the middle reaches of the Yangize to the limits of their flood-
resistance capacity. Hundreds of thousands of people fought
desperately to prevent the dykes from collapsing: to no avail in
many places. The river overtopped its banks, flooding large areas
of the flat terrain on both sides of the river — sometimes up to a
depth of several metres.

Losses

The overall loss totalled roughly USS 25bn. At the same time,
there was a major flood on the Songhua River in the highly
industrialised province of Heilongjiang in the north of the country.
Here, too. losses ran into the billions. The flood year of 1908 led to
China rethinking its policy towards fleod risk, culminating in a flood
protection programme with massive improvements in the dyke
systems.

Summary of losses in China

Hundreds of thousands km? of land flooded. 2 million homes
destroyed, 7.5 million damaged. Severe losses in agriculture and
infrastructure. 120 million people affected.

© 2010 Monchener ROckversicherungs-Geszlischaf, Geo Risks Research, NatCatSERVICE — As at July 2010

Geo Risks Reseanch, NatCatSERVICE

of event: Heat wave, drought, wikdire

Type
Date: July — Sept. 2010

Region affected:
Russia (esp. Moscow region)

Owerall losses:

UISS 3.600m (wildfires, drought]®
Insured losses:

US$ 20m (wildfires)*

Fatalities:

56,000 (excess mortality rate)

MR catastrophe category: 8
* Oniginal losses

Munich RE

From July to September 2010, Moscow and
central parts of Russia were firmly locked in the
grasp of an unprecedented heat wave. Extreme
dryness led to the outbreak of numerous
wildfires which cloaked parts of the country in
toxic smoke.

Event report

The Russian summer of 2010 will go down in history as the
nottest to date. In July and August, meteorologists measured
the highest temperatures ever since records first began some
130 years ago. The extreme dryness which was associated
with the heat also promoted the outbreak of fires. Almost all the
fires in more densely populated areas were caused by people.

Losses and fatalities

All in all, the 30,376 fires including 1,162 peat fires, claimed
130 lives. As many as 147 settlements were partly or
completely destroyed. Flames ravaged 1.25 million hectares of
land including 2,092 hectares of peat moor. Firefighting efforts
are estimated to have cost the Russian govemment

19 billion roubles (USS$ 630m).

The long heat wave, extreme dryness and smog causad
considerable health problems. Moscow's inhabitants suffered
under a dense cloud of smoke which enveloped the city. In
addition to toxic gases, it also contained considerable amounts
of particulate matter. Mortality increased significantly: the
number of deaths in July and August was 56,000 higher than in
the same months in 2009.

Summary of losses

Lack of rain, temperatures up to 45°C. Worst drought in

130 years. Toxic smog, esp. in Moscow. 2,500 homes bumt.
Severs losses to agriculture, forestry and infrastructure.

aft, Geo Risks Reseanch, NalCatSERVICE — As at March 2011
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Ekstremalne zjawiska pogodowe — tornada w Polsce

Rok wystapienia tornada Liczba zanotowanych tornad




KASPROWY W. 1966-2005 KASPROWY W. 1966-2005

Tmax

Amplituda dobowa

1985 1995 1975 1985 1995

B.Gfowicki




| EKSTREMA TERMICZNE W POLSCE

| Ocieplenie klimatu a wartosci brzegowe w ciagach danych

H Hierwotny klimat (duzy udziat dni niskg temperaturg)
=e=gcfekt ocieplenia (przyrost dni z wysokg temperaturg)

B.Gfowicki
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M.Mietus, 2010
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Fale opadowe

Stacja Liczba dni taczna Falao Liczba fal o skumulowanej sumie opadow
z opadem suma maksymalnej wiekszej lub rownej [mm]
opadow sumie 40 50 75 100 150
[mm] skumulowanej
[mm]
B Zawoja 904,9 291,2

8 Bielsko-Biata 1044,6 190,1
M Kielce 481,1 91,2
B Lesko 445,5 42,4
B Krakéw-Balice 617,4 108,1




| GOSPODARKI WODNE)

Fale opadowe, 1961-2000

llos¢ przypadkow fal opadowych o sumach kumulacyjnych w podanych przedziatach

Potrzeczki
Nowy Sacz
Raciborz
Klodzko

(@)

>=200 4
>=150 11
>=100 33
>=75 55 16
>=50 127 144 132 41

¥ Prawdopodobiefnstwo wystapienia fali opadowej

B -0 skumulowanej sumie opadéw >=200 mm jest rzedu 0,002-0,004,
B -0 skumulowanej sumie opadéw >=150 mm jest rzedu 0,01-0,02,

B -0 skumulowanej sumie opadéw >=100 mm jest rzedu od 0,008-0,04,
8 -0 skumulowanej sumie opadéw >=75 mm jest rzedu 0,014 do 0,07,
¥ -0 skumulowanej sumie opadéw >=50 mm jest rzedu 0,04-0,14.

Prawdopodobienstwo wystgpienia fali opadowej o skumulowanej sumie opadéw >=50mm pod
g warunkiem, ze wystgpita juz wczesniej analogiczna fala opadéw wynosi 0,23-0,68, zas
B prawdopodobienstwo wystgpienia 3 fali opadéw o skumulowanej sumie >=50 mm 0,14-0,8.
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Opady, 15-20.05.2010

15-20.05.2010
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Warszawa
29.06.2009, godz.20
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Prom Jan Heweliusz

W katastrofie — 20 marynarzy i 35 pasazeréw; uratowano 9
marynarzy. Liczba nieodnalezionych ciat wedtug réznych zrodet waha sie od 6 do 10.

Prom przewozit 28 TIROw zatadowanych m.in. papierem, meblami, krzewami, plazmg
krwi, cebulg, pustymi butelkami szklanymi, naczyniami, stalg, aluminium, szktem,

paletami, konserwami, odziezg i ziarnem stonecznikowym oraz 23 tonami zarowek.
Ponadto 2 Tiry na naczepami, ktore jechaty z pustymi naczepami po tadunek do Szweciji. :f:f:f:
Na promie znajdowato sie tez 10 wagonodw kolejowych (3 z Rumunii, 2 z Wegier, 2 z

Czech, 2 z Austrii i 1 ze Szwecji). Wiozty one meble, sprzet kempingowy oraz blache
stalowg w kregach.




BB Prom ESTONIA

B Do katastrofy doszto 28 wrzeénia 1994 roku w godzinach miedzy 00.55 a 01.50 na
Batftyku, podczas rejsu z Tallinna w Estonii do Sztokholmu w Szwecji. Estonia miafa

S 2y ptyna¢ do Sztokholmu o 9.30. Na poktadzie znajdowato sie 989 pasazerow i

BB cztonkow zatogi. Wigkszo$¢ pasazeréw byta Skandynawami, a zatoga byta w wigkszosci
RN cstorska.

BB 7codnie z ostatecznym raportem, porywy wiatru siegaty do 20 m/s, z sitg 7 — 8 w skali

B9 Beauforta, a fale siegaty od 4 do 6 metréw. Najwyzsza w tym dniu zarejestrowana na
:f;f;f; poétnocnym Battyku fala osiggneta 7,7 metra.




4 grudnia 1999 r. nad ranem runetfa suwnica bramowa Stoczni Gdynia. Suwnica, stuzgca do
przenoszenia czesci kadtubdéw, miata 105 m wysokosci, 152 m szerokosci i udzwig 900 ton. Byto to
najwieksze tego typu urzadzenie w Polsce i drugie pod wzgledem wielkosci w Europie.

Kilkanascie minut po godz. 4 wazgca 3,4 tysigca tony stalowa konstrukcja nie wytrzymata pod
naporem szalejgcej wichury. Runeta, uszkadzajac stojacy obok dzwig oraz brame oddzielajgca ok.
300-metrowy suchy dok od wody. Na szczescie obok nie byto zadnych pracownikow i nikt nie
ucierpiat. Upadajacy kolos spowodowat, ze do suchego doku, w ktérym trwata budowa statku do
przewozu 6 tys. samochodow na zamowienie armatora z lzraela, przedostata sie woda. Zostaty
zatopione lezgce na dnie doku czesci statku.

Fale morskie osiggaty woéwczas wysokos¢ 5 m. Przez Port Marynarki Wojennej wdzieraty sie do
Helu zalewajac ulice i domy mieszkancow.

Koszt nowej suwnicy to 20 mln dolaréw
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Wezbranie sztormowe 3-1.12.1999
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E. Jakusik




Tak tagodne zimy jak ta z 2014 roku w okresie miedzywojennym niemal sie nie
zdarzaty. Port, w ktorym w latach 30. odbywato sie ponad 80 % polskiego

eksportu zima niemal zastawat. Gdy byt 16d, port osiggat zaledwie 20% swej
mocy.




WOJEWODZKI FUNDUSZ
'OCHRONY SRODOWISKA
1 GOSPODARKI WODNEJ

AP W GDAKSKU

Zima 2013/2014

www.gazeta.pl




- WOJEWODZKI FUNDUSZ
L OCHRONY SRODOWISKA
. 1 GOSPODARKI WODNEJ

AP W GDANSKU

Atak zimy na Lubelszczyznie.
Nieprzejezdna droga do wsi Sobieska Wola (31.01.2014 r.)
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' PODSTAWOWE WIADOMOSCI O PROMIENIOWANIU UV

I 1| 0S¢ docierajacego do powierzchni Ziemi promieniowania
g ultrafioletowego zalezy m.in. od:

Wysokosci Storica nad horyzontem, tj. szerokosci geograficznej, pory
B8 roku i pory dnia
B » Rozpraszania w atmosferze przez aerozole i pare wodna

Ultrafioletowa cze$¢ promieniowania stonecznego jest aktywna
8 biologicznie. Dzielimy jg umownie na 3 pasma: UV-C (100-280nm),
UV-B (280-320nm) i UV-A (320-400nm).

Szacunkowo 1% zmiany catkowitego ozonu powoduje zmiane
8 1.1+1.3% promieniowania UV




SLONECZNE PROMIENIOWANIE UV SR

Pochianianie & - f\\A\
przez chmury| ¢ ,f[m\‘—*-. ( £ C( ‘ S
e PG o0 S |

Oktanty 0-2 3-4 5-6 7-8 S
Wysokie 1.0 1.0 1.0 0.9 R
Srednie 1.0 1.0 0.8 0.5 SR
Niskie 1.0 0.8 0.5 0.2 SR
Mgta - - - 0.4 IR
Deszcz - - - 0.2 SR
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L ] L
®Szczecin Olsztyn ®Szczecin Olsztyn

L Poznan
Warszawa

Rozktad sredniego Indeksu UV na obszarze Polski o godz. 12 Rozktad indeksu UV na obszarze Polski o godz. 12

czasu lokalnego w czerwcu, dla bezchmurnego nieba, czasu lokalnego w dniu z obnizong zawartos¢ ozonu atmosferycznego

z uwzglednieniem orografii (dane sat. TOVS). Obliczenia wykonano dla bezchmurnego nieba, z
uwzglednieniem orografii

IMGW PIB
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LATO - SUMMER Tmx 95%
1971-2000

ZIMA - WINTER
1971-2000

19 20 21 22 23 24 25 26 27 28 29 30 31 “C

20 -19 -18 -17 -16 -15 -14 -13 -12 -11 °
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KALENDARZ PYLEN'A |:| srednie stezenie pytku |:| wysokie stezenie pyitku

MIESIAC styczeh Iuty kwiacien maj czenwiec | lipiec siempien | wrzesien [paddziernik
DEKADA 123 123 123 123 123 123 123 123 122
leszczyna

olcha

lopola

wigz

brzoza

dab

buk

jesion

wigrzba

grab

bez czamy

lipa drobnolisina
trawy

babka

pokrzywa

komosa biala - lebioda
sZczaw zwyczajny
bylica pospolita
alternaria

cladosporium

IMGW PIB
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Ekstremalne zjawiska klimatyczne - fale upatow

St b b Aoy o | it f
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Heat wave frequency for the periods 1961-1990 (left) and 2071-2100 (right)
Based on the IPCC-SRES A2 emission scenario and the DMI climate model

|:| <1 |:| 1 |:| 2-3 - 4-5 - 6-7 - 8-9 - > 10 Outside report coverage
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Ryzyko powodzi gwattownych,
czestsze powodzie przybrzezne,
wzmozona erozja brzegow
morskich

Przewidywany wptyw zmian
klimatycznych na przyszte szkody
powodziowe w latach 2071-2100 (%)
Zrédfo: http://www.eea.europa.eu
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Impakt - przyktad

A1B Scenario
for period 2051-2080

Return period 100 years —  Edgeofflooded area
Wlth wave Set-up Actual costal line for mean sea level

734 cm — seal level for Hel Peninsula

Flooding sea level rise with wave setup (1%) for Hel Peninsula according to
scenario A1B for period 2051-2080 (2.34m above mean sea level)

THESEUS, 2013




Climate change won't reduce deaths in winter, British study concludes

Co-author, Prof Hugh Montgomery of UCL said:

"Climate change appears unlikely to lower winter death rates. Indeed, it may
substantially increase them by driving extreme weather events and greater
variation in winter temperatures. Action must be taken to prevent this
happening."

Philip L. Staddon, Hugh E. Montgomery, Michael H. Depledge. Climate warming will not decrease
winter mortality. Nature Climate Change, 2014, DOI:



http://dx.doi.org/10.1038/nclimate2121
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Tresc wyktadow uzupetniong o
dodatkowe informacje mozna
pobrac na stronach

Katedry Meteorologii i Klimatologii
IG UG

www.klimat.ug.edu.pl
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prof. dr hab. Mirostaw Mietus

Uniwersytet Gdanski, Instytut Geografii
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