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The Global L-band active/passive Observatory for Water cycle Studies (GLOWS) is proposed as a NASA 
Soil Moisture Active Passive (SMAP) data continuity mission and is under study with funding from the 
NASA Instrument Incubator Program.  SMAP, launched in 2015, collected L-band radiometer and radar 
measurements over land and ocean [1,2]. SMAP observations have demonstrated utility in measuring sea 
surface salinity and ocean vector winds over the ocean, as well as sea ice thickness. Unfortunately, the 
SMAP quad-polarization radar failed soon after launch after collecting only 100 days data. However, the 
SMAP polarimetric radiometer continues to provide high quality radiometer measurements to the present. 

To address the need for L-band radiometer data continuity, as well as provide radar measurements to 
support improved soil moisture estimates and L-band wind measurements, we are developing a mission 
concept known as the Global L-band active/passive Observatory for Water cycle Studies (GLOWS). The 
GLOWS mission will continue the science observations of SMAP at the same resolution and accuracy at 
substantially lower cost, size, and weight with both active and passive channels [3]. 

The key technology enabling a smaller, lower-cost instrument is the development of a new deployable 
meta-material lens antenna [4,5]. Because the lens antenna is rotationally symmetric (flat—see Fig. 1) and 
low mass, it is much easier to balance and rotate than traditional offset fed large-aperture reflectors, such 
as the one used on SMAP. Further, the lens antenna can be densely packed into a small volume for launch. 
These permit a much smaller support spacecraft. In addition, the GLOWS radar and radiometer electronics 
will exploit recent developments in flight hardware to minimize the size, weight, and power (SWaP) of 
the radar and radiometer components of the GLOWS instrument system. A size comparison of SMAP and 
GLOWS is shown in Fig. 1. 

GLOWS measurements will support critical ocean measurements such as sea surface salinity (SSS), 
sea ice, and ocean vector winds using a quad-polarization, multi-azimuth radar. While L-band 
measurements only enable wind speed measurements, they are less affected by rain than higher frequency 
measurements, which makes them particularly valuable for wind measurement in tropical cyclones and 
hurricanes [4]. The GLOWS radar will have ~250 m resolution that will be averaged onto a 1 km resolution 
reporting grid. This will support global high resolution wind retrieval, that will be particularly useful in 
near-coastal regions. The cross-polarization measurements from the radar will ameliorate the need for 
additional incidence angles in solving for the wind.  
 



 
Figure 1. Size comparison of SMAP and GLOWS integrated in an ESPA-class spacecraft. Note the 

similarity of the deployed antenna aperture and the contrast in launch configurations. 
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