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1) Wie viele Seen gibt es weltweit?
Wo sind sie gelegen?
Wie gross sind diese Seen?
Wie haufig kommen sie vor?

2) Globale Limnologie

Kodnnen die Funktionen, Strukturen sowie Stoff- und Energiehaushalte von Seen global
gemessen werden?
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Essential Climate Variable: Lakes

< NATIONAL CENTERS FOR P
L~ ENVIRONMENTAL INFORMATION NG

Formerly the National Climatic Data Center (NCDC)... more about NCEI »

Home Climate Information Data Access Customer Support Contact About

Home > GOSIC > GCOS Essential Climate Variables (ECV) Data Access Matrix > GCOS Terrestrial ECV - Lakes

Gosic GCOS Terrestrial ECV - Lakes

About the GOSIC v

, , Surface water storage occurs in lakes, reservoirs (and also wetland areas) for water in its liquid phase. The
The Global Climate Observing

System (GCOS) volume of water in a surface storage unit at any one time is an integrator variable, reflecting both
atmospheric (precipitation, evaporation-energy) and hydrologic (surface water recharge, discharge and

The Global Ocean Observing P precip i P ) &) Y gic ( ) o & ) g

System (GOOS) ground water tables) conditions. Depending on the storage capacity of a reservoir, it may primarily reflect

The Global Terrestrlal human control. However, if lakes and wetland areas are not being affected by excessive withdrawal, they are

Observing System (GTOS) strongly driven by extant climate conditions and are important for assessing net climate effects over time. If

CCOS Escentiai Clionate climate change .|s leading to a hotter and drier mode, then lakes and wet!ands should reflect this promptly.

Variables (ECV) Data Access Internally draining lakes such as Aral or Tchad Lake or the Okavango basin are especially important.
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Kytalyk Naturreservat (Yakutia, Russland)
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True Color Landsat-8 Data, Kytalyk, Russia




False.Color Landsat-8 Data, Kytalyk, Russia
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eBee Data; Kytalyk, Russia: G. Schaepman




Kytalyk / Yakutia / Russia, Photo: M. Schaepman
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Globale Inventur von Seen anhand von Satellitendaten
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Verpoorter et al. (2014). A Global Inventory of Lakes based

on High-Resolution Satellite Imagery. Geophys. Res. Letters, Page 11
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Surface water changes (1985-2016)

Green and blue colors represent areas where
surface water changes occured during the last 30
years. Green pixels show where surface water has
been turned into land (accretion, land reclamation,
droughts). Blue pixels show where land has been
changed into surface water (erosion, reservoir
construction).

The results of the analysis are published in:

Donchyts et.al, 2016, Nature Climate Change

Powered by
Go gle Earth Engine

X
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Donchyts, G., Baart, F., Winsemius, H., Gorelick, N., Kwadijk, J., & van de
Giesen, N. (2016). Earth's surface water Bpl%pege over the past 30 years. Nature

o imagery ©2015 NASA, Te rat 540 t <
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2) Globale Limnologie
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Zustand Europaischer Gewasser
Il Bad
I Poor

Moderate
I Good
I High
Lakes (14755)
Rivers (310400 http://www.eea.europa.eu/data-
and-maps/indicators/freshwater-
quality/freshwater-quality-

assessment-published-may-2
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V 0 n L | C h t Absorption and scattering by atmosphere
mit Wasser
\ / Thermal emission
y" / Reflection Wadic sisteon In s!tu measurements
\ / Refraction
Emerg ' LATS
Submerged vegetati pot )

a = absorption
b = scattering

Dornhdfer & Oppelt (2016). Remote Sensing for
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Quantitative Messung

. von > 20 biochemischen
physikalischen und
strukturellen Eigenschaf
der Erdoberflache und
der Atmosphaére.

1'000 Pixel/Zeile

>500 Spektralkanale/Pix
2 m raumliche Auflésunc
max. 2'000 km?/Tag

(Beispiele: Fluoreszenz,
Chlorophyll a&b, weitere
Pigmente, Albedo, TSM,
DOM, NOx, Wassergeh
Aerosole, etc.)
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Absorptionskoeffizient von Wasser
10

Absorption (1/m)

https://

upload.wikimedia.org/
———————————————————————————————— wikipedia/commons/
1/18/
Absorption_spectrum_
of liquid_water.png
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SPECTRAL SIGNATURES OF
EARTH FEATURES
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Aerosol Optische Dichte von 20 Satellitenaufnahmen
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Odermatt, D., Pomati, F., Pitarch, J., Carpenter, J., Kawka, M., Schaepman, M.E., & Wiest, A. (2012).
MERIS observations of phytoplankton blooms in a stratified eutrophic lake. Remote Sensing of
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Sentinel 2
Zusammenfassung B s
Landsat 8
Globale Erfassung sowie Monitoring von Seen gelingt mit _/\\\*
hochauflésenden Satelliten sowie mittels langer Zeitreihen. HICO .
Erste Datenbanken versprechen ein zeitlich dynamisches Inventar — /\\\\«
dennoch sind v.a. Seen >55°N und <55°S noch schlecht dokumentiert. MERIS

Landm
Ausgewahlte (v.a. grosse Seen) werden zunehmend mittels einer

globalen Limnologie erfasst.
WorldView-2 L

Vergleich von Funktionen und Stoffhaushalten sind — tber
Landesgrenzen hinaus — moglich.

<)
b

& ~\ In situ

Reflectance

Der Beitrag der Fernerkundung zur globalen Erfassung von Flussen steht 5 °* 52277

noch offen (Turbiditat, geringe optische Saule, etc.). .
Giardino et al., Optical Remote Sensing of Lakes: an s = i 250 5
08/09/16 overview of Lago Maggiore. J. Limnol., 2014; 73(s1): aobing
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