ELBARA: Low altitude L-band radiometer for soil moisture retrieval
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R e W ELBARA (ESA L-Band Radiometer) is passive radiometer localized in Sekow, near Bubnow

B Wetland. Measured frequency (1420 MHz) has stritce scientific purpose in radioastronomy, so
i e gL ON ) this band is officially protected. For this reason, ELBARA measurements (theoretically) should
S el P e = ~~ be clean of various radio frequency interferences (RFI) or other artificial emitters. The L-band is

S ‘” ;o“ ~ == also sensitive to changes in soil moisture, and that’s why we can use ELBARA in agrophysics.

= . % = = _ % Radiometer has unique feature that allows it to rotate full circle on 6.5 m and study four
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.. -different test-sites (meadow, wetland, fallow and cultivated field).
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PRINCIPLE OF OPERATION

ELBARA uses passive remote-sensing technique that measures thermal radiation based on Planck
‘ L M 1 law. Radiometer collect radiance, called brightness temeprature (Tg), emitted from a terrestrial
A-M stationx.®) = 8= surface at both horizontal and vertical polarizations. This value depends on the surface

¥ CELBARA . temperature T, and its reflectivity R what can be described by equation:

T = (1 — RP)T; + RPTg,
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T, is constant value (4.2 K), which is important to radiometer calibration. To calculate
reflectivity parameter, in simplest approach, we can use Fresnel equations for flat, homogeneous
surface. In these formulas, incident angle and dielectric constant for soil are revealed:
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o | se-1s ... Because soil is composed of minerals, organic matter, air 3 e aslet Al
s and water, and water contributes most to soil dielectric
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Z constant, there is a relationship beetwen soil moisture
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RADIOMETER DESIGN
fr s --R--':p- SRR S T e T Bt 1. Antenna: PiCket'hOI'n type, CO"eCting Signal at
: BP1 BP2 : . . . o
| e W ade |z X = horizontal nad vertical polarizations.
Yyl w— 5 e i 2. Microwave assembly: signal selection from the noise,
R g e 2 split to two channels
VS CC R || ooses |- i 3. Power detector assembly: amplifiyng and filtering
Lt { M RPN St signal, convert from analog to digital
|1 e — i 4. Temperature-power control: uses Peltier module to
AMP ! Z:S :
; S8 : very precise control temperature at calibration
1 z!s assembly and radiometer management
j 2 || 5. Calibration assembly: internal calibration sources to

determine the absolute value of noise signals

ol SONESS T . Channel 1: 1400-1418 MHz
e | . Channel 2: 1409-1427 MHz
e | @ Attenuation: -3 dB beamwidth of £ 6°
L] Detection sensitivity ~1013W
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24 MONTHS OF MEASUREMENTS ON ONE PLOT (for single observation point)
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