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Land & Ocean Temperature Percentiles Jan-Aug 2015
NOAA's National Centers for Environmental Information
Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0

Record Much Cooler than Near; Warmer than Much Record

Coldest Cooler than Average Average Average Warmer than Warmest
A Average Average
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Land-Only Precipitation Percentiles Aug 2015
NOAA's National Centers for Environmental Information
Data Source: GHCN-M version 2

Record Much Drier than Near Wetter than Much Record
Driest Drier than Average Average Average Wetter than Wettest

@ Average Average
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Selected Significant Climate Anomalies and Events

January 2015

GLOBAL AVERAGE TEMPERATURE
January 2015 average global land and ocean temperature
was the second warmest January since records began in 1880

(UNITED STATES
Drought conditions worsened in parts of |
the West and Midwest. California had its
fourth driest January. Several cities in

northern California were record dry.

/

l

ARCTIC SEA ICE EXTENT

January 2015 sea ice extent was 6,3 percent
below the 1981-2010 average—the third
smallest January sea ice extent since satellite
records began in 1979, W/

_—
CHINA

China observed its warmest January
since national records began in 1961.

[ NORWAY
Temperatures during January were
warmer-than-average. Some regions |
in the east had departures 5-7'C above

»average_ . N _ =

/ARGENTINA

The northern parts of the country experienced
wetter-than-average conditions during January
2015. Some locations received nearly double

their monthly average precipitation.

Please Note: Material provided In this map was complled from NOAA's NCDC State of the Climate Reports, For more Information please visit: httpy//www.ncdc,noaa gov/sotc

fAUSTRALIA
Australia had 134 percent of
average total precipitation during
January 2015. The Northern Territory
had its sixth wettest January in the
116-year period of record.

/ANTARCTlc SEA ICE EXTENT

‘ January 2015 sea ice extent was 44.6 percent
‘ above the 1981-2010 average—the largest

January sea ice extent on record,

1



Selected Significant Climate Anomalies and Events

AUQUSt 201 5 ARCTIC SEA ICE EXTENT

GLOBAL AVERAGE TEMPERATURE August 2015 sea ice extent was 22.3 parcent
August 2015 average global land and ocean temperature mxtggs‘t- ;g‘g:?m&h: :::Slh |
was the warmest August since records began in 1880, records began in 1979. }
(Asia |
| Western Russia observed below normal
Q | tompocatum during August, while parts
r | of Eastern Russia and Mongolia experienced
n recotd warm temperatures, )

//

Q
( CONTIGUOUS UNITED STATES | ®

Ongomg drought and record summer heat.  ~
plaguod the US Pacific Northwaest.

| Wildfires charred over one million acres

| in the Western US, including Alaska. "E’UROPE |
As a whole, Europe experienced an
August average temperature 2.3°C (4.15F
o Q warmer than average. The United
Kingdom was slightly cooler
than average, L
f EAST PACIFIC BASIN — o — -
The East Pacific Hurricane basin was quite OC EANIA/AUSTRALIA I
active, At the end of August, three storms ‘ Oceania as a whole was 0.7°C (1.2%) warmer than ‘
- Kllo, Ignacio, and Jimena — | average. Australia was 0.6°C (1.1°F) warmer than its
reprasented the first simultaneous naﬂonal average for August, 2 /‘

occurrence of three major hurricanes in
the basin since records began in 1949.
-

e (AFRICA
SOUTH AMERICA Lo;n‘gmtum avonqod' 1.4A°c (2.5°F) above
The continental-averaged temperature for South ng-term average for Africa, nominally
America was the warmest since at least 1910, the warmest August for the continent since at
Argentina had its wammest wintar on record, with | least 1910. J
some locations recording daily highs as warm as P s
ks _“ /ANTARCTIC SEA ICE EXTENT

August 2015 sea ice extent was 0.5 percent
below the 1981-2010 average—the ninth
smallest August sea ice extent on record
and the first below average month since
November 2011, /

Please Note: Material provided in this map was compiled from NOAA's State of the Climate Reports. For more information please visit: http.//www.ncdc.noaa gov/sotc
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Efekty El Nino

X

D —susza
R — ponadprzecietne opady
W — wysokie temperatury




Edward Lo_renz (1963)
Dowolny uktad fizyczny,

ktory zachowuje sie nieokresowo,
jest nieprzewidywalny .....

..... ale uktady okresowe

moga byc¢ takze nieprzewidywalne









Averaged Carbon Dioxide Concentration Oct 1 - Nov 11, 2014 from OCO-2

OCO-2
Pomiar dwutlenku wegla
w atmosferze Ziemi

Latest CO, reading ,
October 06, 2015 39725 ])pm

Carbon dioxide concentration at Mauna Loa Observatory
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Manaus, Brazylia







A —~.-_ e . Rio Solimoes




Wysoka woda

P T
’ Stan Wody w Rlo Negrow 2010 r. —
4 H=13,63 m w Manaus,
’° W 2008 r. podczas powodzi w Manaus
f'f} H=29,77 m



A 1 - Stan wody w Rio Negro w 2010 r. —

& | H=13,63 m w Manaus,

| W 2008 r. podczas powodzi w Manaus
-1 H=29,77 m
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Wezbranie Susza

'Imaqe U's. GeologlcafSurvey

Image Landsat



Okres niskich stanow wody













Ujscie Amazonki
dostarcza 20 % stodkiej wody (odptywu rzecznego) do oceandow (5x
Kongo), woda widoczna 400 km w gtgb oceanu
zawiesina, kolor granatowy: substancje rozpuszczone organiczne,
fitoplankton
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Ujscie Amazonki
1200 min t/rok

January

November

Salinity =35

Location and Sizc ol the Amarzon River Plume Based
on Monthly Climatologies of Satellite Derived K490




Jesli
oclieplenie
wynosi 0,1°C
W przeciggu
dekady, to
zniszczenie
ekosystemow
wynosi 5%.

NATURE, Davidson at al. (2011)



Susza w Amazonil

Stary las w Amazonii gromadzi 120 petagramow (1.2 x 1017 g)
wegla w swojej biomasie, przez fotosynteze i oddychanie
corocznie zawartosc wzrasta zawartosc wegla o 18 Pg.
Spadek opadow o 100 mm powoduje uwalnianie 5,3
megagramow na ha wegla z biomasy.

. Negro River ioie Come
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Susze hydrologiczne




Susza we wschodniej Afryce - La Nina

Central
African 'S
Republjc ~

Democratic Republic
of Congo
inaranecean

Anomalie w rozwoju roslinnosci — wzrost roslinnosci w
styczniu 2011 w stosunku do sredniego wzrostu w styczniu
1999-2009 = maty wzrost roslin, stabe ulistnienie




25.02.20

004+

Sahara,




Gorgce, suche wiatry powodujgce burze pustynne na Saharze
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VULNERABIUITY
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Modarate
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Obszary zagrozone pustynnieniem
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Pustynnienie co roku pochtania 47 tys. km?

USDA, 2008




Moderate Resolution Imaging Spectroradiometer
(MODIS) Aqua i Terra - 250/500/1000 m GSD; 36

spectral bands
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Pozary w Kalifornii (czerwone) 22.09.2015

Pozary na Borneo, 28.09.2015 r-
wyjatkowo niskie opady na Borneo




IKONOS-2 (GeoEye) — Pozary lasow

IKONOS

Pozar
lasow
California,
USA




Pozary lasow




Pozary lasow







Mean Forest Canopy Height (m)
o ____NoData

10

canopy

low returns

canopy

closure
ground

returns

Height Above Ground (m)

17‘7’, =
R PR : % TN
bl - Pt S > o SN A - A"

P.Wezyk + Zb.Zwolinski, Rio Solimoes, 2013

Received Waveform Return Energy

http://www.nasa.gov



Cyklony tropikalne

Global Sea Surface Temperatures Generated Sat Feb 6 06:03 EST 2010
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Szlaki cyklonow tropikalnych
w latach 1985-2005
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Tracks and Intensity of All Tropical Storms

Saffir-Simpson Hurricane Intensity Scale
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Okres tajfunow (huraganow)
Atlantyk Karalby, Zat. Meksykanska
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Storm Category h Weather Unde

Tropical  Tropical  Category  Category  Category  Category
3

Super Typhoon Jasmine
Dates: 02/04 - 0215 2012
Maximum Wind Speed: 135 mph
Minimum Pressure: - mb 34~
US Landfall Category: unknown . —
Deaths: 0 165E - 170E 175E

US Damag & (Millions US $): 0 121/ pical Cyclone Jasmine
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- Vanuatu - cyklon
Pam
12.03.2015
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NOAA/NASA RAMMB/CIRA



Zatoka Meksykanska, 2003 - :






Fidzi, 2009
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Petunibukta
Srodkowy Spitsbergen
Stacja Bazowa
Zintegrowanego
Monitoringu Srodowiska
Przyrodniczego w
ramach PMS



Lodowiec Scotta, Bellsund
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Previous Record Low Air Temperature
21 July 1983: -89.2°C (-128.6°F)
L

Lowest Temperature measured
10 August 2010: -93.2°C (-135.8°F)

Lowest Temperature of 2013
31 July 2013: -93.0°C (-135.3°F)\

S L

PP

NASA's Aqua satellite -
MODIS Land Surface Temperature

dark = colder areas (data masked north of 70°S)

NASA/ USGS Landsat 8
July/August 2013 images:



Zanik lodowcoéw szelfowych

Przetom Iutego/ma‘rca 2008
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2009 German Aerospace Cent



Zanik lodowcow szelfowych

2009 German Aerospace Cent



Zanik lodowcow szelfowych

2009 German Aerospace Cent



Zanik lodowcoéw szelfowych
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Wilkins Ice Shelf

2009 German Aerospace Cent
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Lodowiec Furtwangler , Kilimandzaro
50% zmiana migzszosci w latach 2000 — 2009
Tempo zaniku lodowcow: 3.2% - 3.8% na rok
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Kenia - 5199 m n.p.m.
11 lodowcow

lodowiec Lewis

(< 1km dt., pow. 0,3 km?)




ok. 1963 r. tempo cofania 4,7 m/rok
Obecnie 205 m/rok

Recent Retreat of Peravian Glaclers

4 : ) 2004

" ' 2005
\

Broggi
Gajap

Huarapasca
Partoruri
Qori Kalis
Uruashraju

Yanamarey

Accumulated terminus retreat (m)

- 900

g ElectroPern
(personal communication )
Qued Kinlis - Olvin Stute | niversity

1100

1880

1870 1580 1880 2000 2010
Years

1000m



LIDAR altimeter GLAS (Geoscience Laser Altimeter
System) zamontowany na satelicie NASA ICESat (Ice,
Cloud and land Elevation). Full waveform scanner. The
beam size on ground 70 m. Sampling every 170 m — 2 x in
year.
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Monitoring of ice Sheet Thickness




Cyfrowe Modele Wysokosciowe

TanDEM-X + Terra SAR-X

TanDEM-X od czerwca 2010 na orbicie
wspotpracuje z satelitg Terra SAR-X
wystrzelonym w roku 2007. Obrazowanie
ziemi 3D z pikselem do 1m. Wkrétce
opracowany zostanie globalny model dla
Ziemi.




Final DEM Production Status

TanDEM—X — ICESat (90% error)

oo

>8m

>5m
>2m
<2m

N/A

Mosaicking Stotus: 2015-06-10T07:01:15.739505Z

Accumulated Absolute Height Accuracy (90% LE)







