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Lakes Essential Climate Variables requirements
(GCOS):

Daily water level changes

Daily water extent changes

Weekly water temperature

Weekly Water colour

Freeze-up / break-up dates, monthly ice
thickness

® GCOS

GLOBAL CLIMATE OBSERVING SYSTEM

 lakes
cci



* Are these variables measurable from remote sensing with
sufficient confidence to address climate questions?

* Need for large and long observation dataset to
disentangle natural and anthropogenic change

— Provide the first consistent, longest attainable time-series
of the largest possible number of lakes covering all
parameters under the Lakes ECV
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Freeze-up/break-up, (ice duration) are robust indicators of climate variability and
change

Ice cover extent/concentration has an important impact of lake-atmosphere interactions
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lack of a large snowpack in the winter coupled with very
hot and dry conditions in the summer (source US Army

Corps of Engineer)
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n Drying up of Aculeo lake, Chile
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Lake colour links the physical, chemical and biological processes

Seasonality and short-lived events (blooms) or long-term trends
(eutrophication, brownification). Long time-series without gaps
needed.
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Duration of cyanobacterial blooms in lake Taihu  Lake Water Turbidity (Copernicus Global Land
(RPC) from 1987 to 2009 (Zhang et al. 2012) Product)
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Interacting
with CMUG

Target Users

~__—

5 Use cases

lakes
cci

http://cci.esa.int/lakes




Users are
interested in

multiple lakes
parameters

Lake Water extent (LWE) 22 (45,8%)

Lake Water level (LWL) 34 (70,8%)
Lake Surface Water .
Temperature (LSWT) 36 (75%)

Lake Ice cover (LIC) 18 (37,5%)

Lake Water Reflectance (and e.g

Chl-a, turbidity) (LWLR) 42 (87,5%)
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User
Requirements

on spatial
aggregation

B perlake [ per set of lakes (e.g. high altitude lake... B per climatic ecoregion [l all lakes combined
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Time-series Time-slices
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3 B Daily M Weekly [ Monthly [l Seasonal

User "
requirements

on temporal
resolution

10

Water extent (L(WE) ~ Water level (LWL) Water temperature (LSWT)  Ice cover (LIC) Lake Water Leaving
Reflectance (LWLR)

N lakes
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Project Dataset

Limitations:

Observations are not
synchronous,

revisiting times differ,
there are continuity issues
(no-sensor gaps)

There are standards
discrepancies

newer satellites offer A 3 o
more capabilities Terra . &
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Example:

 Comparison between lake
water level from altimetry
(Hydroweb) and in situ
(Hydrolare)

- Uneven performance
of altimetry dataset

- Product should be
improved thanks the
TOPEX/Poseidon
reprocessing

variation (m)

difference (m)
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User requirements updates

@ CMUG
consultation

V1-M12

V2 - M27

Extended coverage,
Improved uncertainty
characterization for each
variable, multiple sensors
added

From current state of the
art to a common format
for a common time
period and set of lakes™

5 CRG use cases

CMUG

‘ Innovations per production team:

Adding satellite sensors into data set
Improving uncertainty
characterization
Innovations for Lakes ECV
consistency:
e Optimizing common output grids
* Identifying prominent data gaps
e Common and broad climatic
coverage
Input (priorities) from CRG, CMUG
and other user groups essential for v1

-> v2 evolution
N lakes
”“% cci




/Climate Change Initiative - Lakes: \
R&D activities for EO Lakes products

cci.esa.int/lakes @esa /

/Copernicus Global Land Service - \
Lakes: Operational products

/Copernicus Climate Change Service -\
Lakes: Operational Climate Data

Records (NTC) ul?’ Land
v Monitoring

ﬂ Climate _ land.copernicus.eu
1 Change Service

k climate.copernicus.eu cECMWF
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climate change initiative

> LAKES

Outlook

e The variables needed to understand the role of the lakes in
climate change are numerous: level, extent, temperatures, ice,
water colour ...etc

* A single consistent resource for Lake ECV data will be established
thanks to remote sensing techniques: major challenge to align
techniques and products

: lakes * Complementarity with in situ in terms of products and validation &
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climate change initiative

» About CC1

= Data

& Toolbox

» Resources

» CCI Events

= Data Visualisations
= Contact Us

Horme

CCI ECV LAKES

*x®xx  LAKES CCI QUESTIONMNAIRE *****

Summary

Lakes and enclosed inland seas are integrators of environmental and climatic changes occurring within
thelr contributing basins, The factors driving lake condition vary widely across space and time, and
lakes, In turn, play an important rele in local and global climate regulation, with pesitive and negative
feedbacks depending on the catchment. As a result, lakes are essential to our understanding of water
resource availability and its linkage to climate change.

Lakes have been observed as sentinels of climate change both directly and Indirectly through
watershed changes. This is because lakes integrate responses aver time and are distributed worldwide
such that they can capture different aspects of climate change in different geographic locations.

The Lakes project alms to develop products for following five varlables that comprise the Lakes
Essential Climate Variable, as defined by GCOS-200;

Lake Water Lavel (LWL): fundamental for analysing the balance betwean water Inputs and water
loss

+ Lake Water Extent (LWE): expansion in glacial regions and dryness in temperate zones
» Lake Surface Water temparature (LSWT): this variable is correlated with regional air

glaciers
cci
antarctic
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