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Tab.1 Parameters and characteristics of some popular optical sensors

TRAEIEGATR piei Gy ZEE) 74 /m IR E) 23 B /d
NOAA/AVHRR 1979 1100 0.5
Terra/Aqua MODIS 1999 250~1000 0.5
Suomi NPP-VIIRS 2012 375~750 0.5
Landsat MSS/TM/ETM+/OLI 1972 15~80 16
Sentinel-2 MSI 2015 10~60 5

ZY-3 2012 2.1~5.8 5
Planet CubeSat 2013 3 <1
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Tab.2 Some popular water indices and their characteristics
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Tab.3 Key parameters of some popular SAR sensors

RS B (k0 TN = TR
ERS-1/SAR 19912000 \a% 30 35
ERS-2/SAR 19952010 \a% 30 35
RadarSat-1/SAR 19952013 HH 8~100 1~3
RadarSat-2/ASAR 2007— HH.VV HV.VH 1~100 1~3
Sentinel-1/SAR 2014— HH.VV HH-HV VH-VV 5%20 6
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Tab.4 Parameters of two popular laser altimeter
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Recent advances in remote sensing of river characteristics

SHI Zhuolin, HUANG Chang’
(Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity,
Northwest University, Xi'an 710127, China)

Abstract: River is one of the most significant factors in driving the formation and evolution of landforms as well
as one of the most important freshwater resources on the Earth. River characteristics, including water extent, wa-
ter level/water depth, river discharge, water quality, and ice coverage, are vital to the dynamic monitoring of wa-
ter resources and protection of eco-hydrological systems. Traditional methods of acquiring river characteristics
are to use in situ data that were collected on hydrological gauges, which costs large amount of financial and mate-
rial resources. It is urgent to develop a way of supplementing in sifu data of rivers quickly and accurately for the
increasing demand of river information. With the ability of omnidirectional and multi-temporal Earth observa-
tion, remote sensing has greatly improved the efficiency of acquiring river characteristics. It has been applied
broadly in multi-scale river monitoring and hydrological simulation in ungauged basins. Therefore, it is neces-
sary to summarize recent progresses in the field of remote sensing based river characteristics inversion, in order
to further promote the application of remote sensing data and methods in this field. This article, therefore, focus-
ing on remote sensing of river characteristics, summarizes recent progresses systematically on the extraction of
water extent, inversion of water level/water depth, estimation of river discharge, and monitoring of water quality
and ice coverage. Advantages and disadvantages of applying optical and microwave remote sensors for obtaining
water extent and water level/depth are discussed in detail. The advanced data, specific methods, and related
emerging technologies in this field are discussed and the following conclusions are made: 1) Newly available re-
motely sensed data have been making creative breakthroughs in spatial resolution, temporal resolution, and spec-
tral resolution, which dramatically enrich data sources for river studies. 2) Most optical images still face the chal-
lenge of mixed pixels, while the application of SAR images is suffering from difficulties in developing complex
processing algorithms. Meanwhile, accurate extractions of narrow and non-open waters need further research in
the future. 3) The development of big data and cloud computing technologies provide excellent means for moni-
toring river characteristics at large spatial scales and long temporal scales, with both high spatial and high tempo-
ral resolutions.

Keywords: water extent; water level/water depth; river discharge; water quality; ice coverage; optical/micro-

wave remote sensors



