
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: May 16, 2018

Monitoring of surface water resources in East Africa using CryoSat-2 radar altimetry
and Sentinel-1 SAR imagery

Kittel, Cecile Marie Margaretha; Jiang, Liguang; Tøttrup, Christian; Nielsen, Karina; Bauer-Gottwein,
Peter
Published in:
Geophysical Research Abstracts

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Kittel, C. M. M., Jiang, L., Tøttrup, C., Nielsen, K., & Bauer-Gottwein, P. (2018). Monitoring of surface water
resources in East Africa using CryoSat-2 radar altimetry and Sentinel-1 SAR imagery. Geophysical Research
Abstracts, 20, [EGU2018-6406].

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/157777368?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/monitoring-of-surface-water-resources-in-east-africa-using-cryosat2-radar-altimetry-and-sentinel1-sar-imagery(3311fea4-e5ef-429b-93c8-1691df5d37b5).html


Geophysical Research Abstracts
Vol. 20, EGU2018-6406, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Monitoring of surface water resources in East Africa using CryoSat-2
radar altimetry and Sentinel-1 SAR imagery
Cécile Kittel (1), Liguang Jiang (1), Christian Tøttrup (2), Karina Nielsen (3), and Peter Bauer-Gottwein (1)
(1) Department of Environmental Engineering, Technical University of Denmark, Kgs. Lyngby, Denmark (ceki@env.dtu.dk),
(2) DHI-GRAS, Hørsholm, Denmark, (3) National Space Institute, Technical University of Denmark, Kgs. Lyngby, Denmark

The availability of discharge observations is declining globally due to increasing delays, restrictions on data
access and reduced monitoring efforts. Remote sensing observations can supplement in-situ observations and
support water management efforts by providing high quality baseline observations of water fluxes and storages.
For instance, several databases provide global and publically available time series of water surface elevation for
inland water bodies from satellite altimetry observations, and datasets of water extent are available based on data
from satellite missions such as Landsat. Spaceborne observations of terrestrial water bodies can provide answers
to important questions concerning the spatio-temporal variability and distribution of surface water, particularly
in remote or ungauged areas. Examples include improving simulations of river dynamics and supporting flood
management efforts. In this study, we explore how remote sensing of surface water area and water surface
elevation can be used to extract information about surface water resources in East Africa, specifically selected
East African Lakes and the Zambezi river basin.

We use Sentinel-1 Synthetic Aperture Radar (SAR) imagery to create water masks at a high spatial and
temporal resolution for selected East African Lakes and the Zambezi river basin. Sentinel-1 has a 12-day repeat
cycle with the current two-satellite constellation. Unlike optical and thermal imagery, microwaves are cloud
penetrating – a significant advantage in many regions. These two features enable us to monitor the dynamics of
surface water. We extract CryoSat-2 satellite altimetry observations using the Sentinel-1 water mask. CryoSat-2
has a 369-day repeat cycle resulting in dense ground tracks. This means smaller water bodies can be monitored
and large water bodies are observed at high overpass frequency. Although it is not possible to extract time series
at specific locations along a river line, we obtain a longitudinal profile of the water surface elevation in the river.
We compare the estimated water surface elevations with in-situ data where possible.

We show that CryoSat-2 observations can provide useful information on water levels for inland water bod-
ies in Eastern Africa, and demonstrate the potential for using Sentinel-1 SAR water surface area observations
synergistically with radar altimetry missions over rivers and lakes for monitoring water surface extent and river
dynamics.


