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The Outline

1. Water Resource in Vietnam and the role of satellite altimetry

in water resource management.

2. Introduction to some case studies in satellite altimetry at the

National Remote Sensing Department (NRSD).



PART 1

Water Resource in Vietnam and the role of satellite 

altimetry in water resource management.



Severe Drought and Salinity Intrusion in 2016 

in the Mekong Delta Basin, Vietnam

The worst drought and salinity over a

century:

• 9/13 provinces with 160 000 ha of

cropland was damaged by salinity.

• Fresh water shortage for 600 000 people.



Water Resources in Vietnam

 Depends greatly on the large transboundry rivers such as

Mekong river and Red river which account for over 60% of

total water volume.

 The computation in water resource management must be done

for the whole catchment-area. However, hydrological data from

the Upper Mekong region are not avalaible in some case.

 Measurements from the national network of gauge stations

almost are not adequate for monitoring.

 Therefore, satellite altimetry can be considered as an

alternative way to supply complementary data used to monitor

time series of river water level variation.



The advantages and shortcomings of satellite 

altimetry

 The advantages:

Global coverage datasets.

Historical data archive (from 1992).

 The shortcomings:

Temparal resolution (satellite revisit period) that are only from

10 days to 35 days in comparison with the daily precise

measurements from “in situ” hydrologic stations.

Distances between grondtracks.

Not every water body can be monitored.



Principles of Satellite Altimetry

WSH = Alt-R + [DTC + WTC + IC + T]

Where:

Alt is satellite orbit altitude; R is distance

measurement; and other corrections

includes DTC is the dry troposphere

correction, WTC is the wet troposphere

correction, IC is the ionosphere correction

and T is the solid Earth tides correction.



PART 2

Introduction to some case studies in satellite 

altimetry at the National Remote Sensing 

Department (NRSD).



Case Study 1: The Lower Mekong River in Vietnam



 Data in use

ENVISAT RA-2 18 Hz

Provided by EOHelp from 2006 to 2008;

Jason-2 20 Hz

Provided by the AVISO/CNES (Archiving, Validation and

Interpretation of Satellite Data in Oceanography) Data

Center from 2009 to 2010.



Virtual Stations

ENVISAT JASON-2



Statistics on hydrological stations and 

“Virtual” stations



Comparison of altimetry-derived time series of

water level variation from ENVISAT and JASON-2

with gauge-derived time series of water level

variation



Results on Accuracy Assessment



Case Study 2: The Upper Mekong River in China



Some Dams in the Upper Mekong River in China

Xiaowan Manwan

Dachaoshan Nuozhado



An Example: Dams Xiaowan



Case Study 3: Monitoring dams and reservoirs

 Project in cooperation with
the Vietnam National
Mekong Committe.

 To monitor the water level
variation and volume
variation of dams and water
reservoirs in the Upper
Mekong region from 2018 to
2019.

 Data in use

 Jason-2;

 Jason-3;

 Sentinel-3.



Recent Advance in Altimetry Technique

 In 2016, the most important

events are the satellites

Jason-3 và Sentinel-3 were

launched successfully into

orbits that applied the advace

techniques like SAR that

permit to narrow the

footprint size down to

approximatelly 200 m.



Conclusion

Satellite altimetry technology is a useful tool and is feasible

in some hydrological applications such as monitoring the

water levels variation seasonally or interannually. Satellite

altimetry data can be combined with remote sensing

imagery to estimate the water flow and water reserves. The

source of this data is currently being offered for free for the

user community to serve the research, monitoring of water

resources and the phenomenon of global climate change.




