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Advanced Microwave Scanning Radiometer E Soil Moisture Evaluation

for Haenam Flux Monitoring Network Site

Yoomi Hur and Minha Choi f

Dept. of Civil and Environmental Engineering, Hanyang University.

Abstract : In this study, temporal variations of the Advanced Microwave Scanning Radiometer E
(AMSR-E) soil moisture products were evaluated using ground based measurements from the Haenam
flux monitoring network site for two years (2004 and 2006). Even if there were major comparison
issues including spatial resolutions, AMSR-E soil moisture production showed a great potential to
replicate temporal variability patterns with ground based measurements. Additional intensive validation
efforts should be conducted at a variety of field conditions including vegetation type for better
utilization of remotely sensed soil moisture and understanding of the land surface-atmosphere
interactions in the view of hydrometeorology.
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Fig. 1. Haenam Flux Monitoring Network Site
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Table 1. Characteristics of the AMSE-E

Characteristics
Observation Frequency 6.925GHz 10.65GHz 18.7GHz 23.8GHz 36.5GHz ——’—A - B
spatial Resolution 50km 25km 15km Skm
Band Width 350MHz 100MHz 200MHz 400MHz 1000MHz 3000MHz
Polarization Horizontal and Vertical
Incident Angle 55° 545°
Cross polarization less than-20dB
Swath Width more than 1450km
Dynamic Range 27-340K
Precision 1K(1) as target
Sensitivity 034K 07K | 07K | 06K 07K 12K
Quantifying Bit Number 12 bit 10bit
Data Rate 87.392Kbps
Electric Power 350+ 35W
Weight 324 + 15kg
Size Antenna Unit 195X 1.7X24m
Control Unit 0.8 x1.0x06m

, - -
o b 50 1'5 .qao @)

b
Fig. 3. VUA AMSR-E soil moisture map on Jaunuary 2, 2006 {a)Ascending (b)Descending nodes.
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Table 2. Emor estimation of AMSR-E soil moisture products [m3/m3] at Haenam flux o monitoring network site

1 January 2004 to 31 December 2004
NSIDC
Period RMSE BIAS r Period RMSE BIAS r
Full 023 022 0.15 Full 0.13 0.11 035
JFM 023 023 002 JFM 0.17 -0.16 003
AMT 025 025 0.11 AMJ 0.11 -0.08 035
JAS 024 025 008 JAS 008 -005 0.36
OND 0.18 0.17 0.11 OND 0.13 -0.13 0.30
1 January 2006 to 31 December 2
NSIDC
Period RMSE BIAS r Period RMSE - BIAS r
Full 0.30 0.30 033 Full 0.12 -0.08 046
JFM 032 032 030 JFM 0.14 0.12 0.30
AMJ 032 032 0.10 AMJ 0.13 007 038
JAS 027 026 049 JAS 0.11 0.06 0.38
OND 029 028 0.36 OND 0.10 0.07 0.68
1.0
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(b) 1 January 2006 to 31 December 2006

Fig. 4. Time series of different soil moisture products at Haenam flux monitoring network site
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Table 3. Error estimation of normalized anomaly of soil moisture products from AMSR-E soil moisture products[m3/m3] at Haenam

flux monitoring network site
1 January 2004 to 31 December 2004
NSIDC VUA
Period RMSE BIAS T Period RMSE BIAS T
Full 1.50 007 -0.15 Full 1.15 004 0.35
JFM 1.00 004 002 JFM 1.11 0.70 0.03
AMJ 141 093 0.11 AMJ 120 042 035
JAS 1.50 0.57 0.08 JAS 1.55 1.06 0.36
OND 194 -136 0.11 OND 0.83 .53 0.80
1 January 2006 to 31 December 2006
NSIDC VUA
Period RMSE BIAS ¥ Period RMSE BIAS r
Full 162 006 033 Full 107 0.15 046
JFM 1.08 0.61 030 JFAM 0.77 049 0.30
AMJ 1.19 0.77 0.10 AMJ 108 0.12 038
JAS 237 -0.88 049 JAS 149 023 038
OND 1.69 050 .36 OND 0.82 -0.10 0.68
s ~a- NSIDC
4 1 ~o—VUA

—a— Ground

v
4?2

@
s T
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DOY

(a) 1 January 2004 to 31 December 2004
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(b) 1 January 2006 to 31 December 2006

Fig. 5. Time series of normalized anomaly of the different soil moisture products at Haenam flux monitoring network site
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Fig. 6. Soil moisture comparison between ground based measurements and NSIDC AMSR-E and between ground based
measurements and VUA AMSR-E at Haenam flux monitoring network site. Note that soil moisture products (a) and

normalized anomaly of soil moisture products (b)
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