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Remote Sensing 

Challenging Coastal Waters

Coastal waters comprise a variety of classes with respect to their 
water constituents and optical properties. It ranges from clear 
waters to complex waters with various dissolved and particulate 
substances. 
A consolidated list of 25 globally distributed sites was selected to 
represent a large variety of coastal water types and atmospheres 
with a total of 34 user organisations providing local knowledge of 
the sites, in-situ data for algorithm development and validation.

The Lena Delta and Laptev Sea is one of the selected sites, 
characterised by the shallow Siberian Shelf with submarine 
permafrost, organic-rich bottom sediments and coastal cliffs with 
ice- and organic rich sediments.
Together with the organic-rich permafrost catchments the 
gigantous fluvial freshwater input from Lena River dominates the 
situation.

All standard algorithms for chlorophyll fail in these high latitudes 
and specific waters. In-situ measurements are highly valuable.
The determination of total absorption by remote sensing works 
for the 'Case2-Regional-Processor'.

CoastColour results

Example Site 18: Laptev Sea , Lena Delta

Provision of a global set of MERIS FR data of coastal zones from 
arctic to tropics at a regional scale processed by regionally 
optimised algorithms.
Preparation of the future exploitation of MERIS and Sentinel-3 
products for operational Case-2 product applications and for 
climate change studies.
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Regional Climate Modeling 

Motivation

A drawback in assessing climate change and variability of Siberia – 
from the arctic coastal regions to the midlatitudes – is the lack of 
long-term homogeneous in-situ observations.

To overcome this problem we performed a hindcast using the 
regional climate model CCLM to reconstruct the climate of Siberia 
for the period 1948-2010. The dataset provides a spatial resolution 
of about 50 km. CCLM was configured according to the regional 
needs of  the northern high latitudes.

The main focus is the assessment of added value of dynamical 
downscaling of reanalysis over Siberia compared to the global 
forcing data.

In terms of frost days the 
NCEP1-driven CCLM 
simulation is in better 
agreement with 
observations than the 
coarsely resolved 
NCEP1 reanalysis data, 
especially for regions 
with topographic 
complexity. 

Conclusion and Outlook

Fig 1.: Differences of yearly frost days between two CCLM hindcasts (driven with NCEP1), different reanalyses (ERA40, 
ERA-Interim) and the station based derived frost days of ETCCDI, averaged over all available stations and corresponding 
grid boxes per subregion. The height-differences (model orography – station elevations) are shown as h-diff.

We provide a regional climate hindcast for Siberia using CCLM for 
1948-2010. For the extreme value index frost days the regional 
hindcast add more realistic detail compared to station data than 
provided by the global forcing data (NCEP1).
A next step in the added value study is the comparison to Samoylov 
station data (AWI). The provided hindcast can be used as forcing for 
a higher resolution (7km) run over the Laptev-Sea and Lena Delta.
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