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THIS INVESTIGATION:

Observe the response of both the SMAP L-band 
Radar (V-pol,H-pol and Cross-Polarization) and 
Radiometer Brightness temperature (V-pol and H-
pol) with high resolution (time and space) ocean 

fsurface:

1)Surface Rainrate from land-based NEXRAD1)Surface Rainrate from land based NEXRAD    
radars

2)Wind speed (and direction) from NCEP high        
resolution products, referenced to 10 meter  
h i htheight



Data Sets:

Radar: SMAP L1B LORES (Alaska SAR Facility)

Radiometer: SMAP L1B TB (NSIDC – Boulder, CO)

Rain: NWS NEXRAD Reflectivity (in dBZ) withRain: NWS NEXRAD Reflectivity (in dBZ) with 
approximately 1 km resolution, with coverage up to  
300 km from each station. Data collected at 6 min 
intervals

Wind: URMA UnRestricted Mesoscale AnalysisWind: URMA UnRestricted Mesoscale Analysis
(previously RTMA = Real Time Mesoscale Analysis) 
NOAA NCEP Product, One hour spacing, with 2.5 to 5 
km spatial resolutionkm spatial resolution.



Three Events of Interest

1. April 27, 2015, in Gulf of Mexico, south 
of New Orleans.of New Orleans.

2. April 28, 2015, east of Tampa, Fl.

3. May 15, 2015, southeast of Guam, 
b i H i D l hiobserving Hurricane Dolphin



April 27, 2015 @ t=23:35 ;    NEXRAD Station KLCH p , @ ;



Retrieved data file with 6 minutes of SMAP overpass



Extracting the gridded rain reflectvity

Rain Intensity Contours, in dBZ, near KLCH, 27-Apr-2015
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URMA Hourly Winds at 2.5 km Horizontal Resolution
across the full Continental U.S. (CONUS) ( )





URMA Wind Speed Across Area of Study- near KLCH, 28-April/00Z
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V-pol NRCS in dB near KLCH, 27-Apr-2015
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H-Pol Brightness Temp.,deg K,KLCH, 27-April-15

82

de
g 

K

82

84

80

81

76

78

P
ol

 B
-T

em
p,

 in
 

80

78

79

74

29

28.8

28 6

H
-P

77

78

28.6

28.4
-92

28.2
-92.5

28 -93
75

76

Latitude, deg
Longitude, deg

-93.527.8
-94

27.6 -94.5

NOTE The highest Tbh occ rs here the rain intensit is largestNOTE: The highest Tbh occurs where the rain intensity is largest



H-Pol Brightness-Temp., Contour from Grid, deg K, KLCH, 27-April-15
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V-Pol Brightness Temp.,deg K,KLCH, 27-April-15
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V-Pol Brightness-Temp., Contour from Grid, deg K, KLCH, 27-April-15
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Rain event during SMAP Orbit 1271, 28-April-15

NEXRAD Radar at Tampa, FL, KTBW
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Wind Speed (M/S) Across Area of Study - near KTBW, 28-April
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H-pol NRCS in dB near KTBW, 28-Apr-2015
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In area where the wind speeds were low, the rain increases the NRCS; 
but in western section high wind and rain also caused higher NRCS



H-pol NRCS in dB near KTBW, 28-Apr-2015
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V-pol NRCS in dB near KTBW, 28-Apr-2015
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VxH-Crosspol NRCS in dB near KTBW, 28-Apr-2015
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VxH-Crosspol NRCS in dB near KTBW, 28-Apr-2015
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H-Pol B-Temp Distribution, Mesh Fit, Orbit 1271, Apr 28,2015
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V-Pol B-Temp Distribution, Mesh Fit, Orbit 1271, Apr 28,2015
130

135

126

128

in
 d

eg
 K

125

130

124

126

120

P
ol

 B
-T

em
p,

 

120

122

110
-86

115V
-

118

-86

29
-85

28
27-84

114

116

Longitude, deg Latitude, deg
26

-83 25



V-Pol B-Temp Distribution, Contour from Grid, Orbit  1271, April 28, 2015

11116
116 116 116116 118

8

11811
8

29 130

11
6

1616

116

11
6

118118118

18
118

118118

118
118 11811

8

120

28.5

126

128

16 116116

11
8

118

118

11 118

118

11
8

118

118
120

12
0

12
0

12
0

12
0

12
0

122

122
122

124127 5

28

eg

124

11
6

116

116

116

11
116

16

116118

118

1 1

120

120

120

122

12
2

12
2

4

124 124

124 12
6126

128

27

27.5

La
tit

ud
e,

 d
e

120

122

114

114

114

114114116

116

11

16

116

11611

11
8

26.5

118

11
4

114
114

114 114
114

114

114 114

116

116

116

116116

116

116 116
116116

26

114

116

116

-86 -85.5 -85 -84.5 -84 -83.5

Longitude, deg





GUAM NEXRAD Radar within 6 minutes of overpass



Hurricane Dolphin approaching Guam (to the west) on May 14, 2015, t=20:00Z
URMA Winds within 10 minutes of Orbit 1510



Wind Speed (M/S) Across Area of Study-near GUAM, 14-May, Orbit 1510
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Wind Speed Across Area of Study - near PGUA (Guam), Orbit 1510, 14-May
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May 14 - PGUA NEXRAD t=20:10Z, Rain in dBZ for SMAP, Orbit 1510
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May 14, 2015, PGUA, NEXRAD t=20:10Z, Contour for RainRate in dBZ, for SMAP/ Orbit 1510
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H-pol NRCS in dB near GUAM, 14-May-2015, Orbit 1510
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V-pol NRCS in dB near GUAM, 14-May-2015, Orbit 1510
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May 14, 2015, PGUA, NEXRAD t=20:10Z, Contour for RainRate in dBZ, for SMAP/ Orbit 1510
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VxH-Crosspol NRCS in dB near GUAM, 14-May-2015, Orbit 1510
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Observations from this orbit over Hurricane Dolphin 
show;show;

1. The strongest winds in the bands around the eye 
of the storm are resolved by both the radar andof the storm are resolved by both the radar and 
the radiometer

2. The spatial features of the radar (H & V-pol)
show highly irregular patterns on the surface

3.   For winds > 15 m/s there are no distinct   
rain features in the radiometer data

In general these results are in agreement with results from
Tang, et al, in Remote Sensing of the Environment (2013)

This report is only the beginning of thisinvestigation


