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B mmol/kg | mmol/kg | mmol/kg | mmol/kg | mmol/kg | grazing
7" 2116,1 140,3 658,9 282,8 99,5 yes
9 "9; 1270,1 82,2 498,1 261,2 102 no
"71; 881,9 73,1 284,2 247,3 116,6 no
1 7 1857,4 128,1 519,6 338,5 100 yes
1" ; 906,9 72,8 392,2 233,8 114,8 no
"9 1089,3 132,4 788,7 357,7 65,6 no
; "H 1146,7 145 662 3771 105,8 no
H "7 889,8 89,9 349,4 265,6 122,9 no
7 "91 841,6 69,3 499,2 126,6 42,9 no
77 77" 776,7 78,2 3118 203,2 115 no
7 "7 668,2 70 280,3 161 78,1 no
79 7" 9 1177,8 78,7 399,1 200,9 77,2 yes
7 1" 1105 80,9 471,7 443,1 76,1 yes
71 9"H1H 1036 92 430,1 303 78 yes
7 9": 706,2 49,3 385,1 487,7 80,5 no
7 "o 863,3 76,1 573,8 295,9 51,6 no
7; "7 963,8 69,3 357,4 363,2 72,6 no
7H "H 1093,3 62 434,2 396,9 54,3 no
1":1 826,9 85,9 491,6 168,5 58,1 no
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( ;"7 /
Parameter
Instantaneous Field of View (IFOV)

Field of View
Pixels

Swath

Spectral Configuration (Details c.f.,

Appendix 1)

VIS Spectrometer (1)
Number of bands
Band numbers
Spectral range
Spectral resolution

NIR Spectrometer (2)
Number of bands
Band numbers
Spectral range
Spectral resolution

SWIR1 Spectrometer (3)
Number of bands
Band numbers
Spectral range
Spectral resolution

SWIR2 Spectrometer (4)
Number of bands
Band numbers
Spectral range
Spectral resolution

Data Scaling

Final HyMap units (calibrated at-sensor

radiance)
Data rescaling

Data Formats
HyEco-1_rad.bsq

HyEco-1_rad_geo.img

Sampling

Line rate (lines per second)
Pixel size

Resampling

Map projection

Geodetic Datum

I "
Description / Unit

2.5 mrad along track

2.0 mrad across track

61.3 degrees

Campaign dependent along track
512 across track

2300 m at 5 m GIFOV (along track)
4600 m at 10 GIFOV (along track)

30

1-30
450-890 nm
8.1-16.2 nm

32

31-62
890-1350 nm
14.5-16.9 nm

32

63-94
1400-1800 nm
13.1-15.6

32

95-126
1950-2480 nm
18.3-21.3 nm

L [uW / cn? sr nm]

L = 1000 DN (bands 1-62)
L = 4000 DN (bands 63-126)

Band Sequential (BSQ)
Calibrated radiance
X,y: pixels [1Z: [uW / cnf sr nm]

Band Interleaved by Line (BIL)
Geocoded, calibrated radiance
X,y: [m] Z: [uW / cnf st nm]

16 Hz

5x5m

Bilinear

UTM, Zone 31 N
WGS-84
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HyEco’04, July 28, 2004
Strip Number

Flight altitude

Flight heading

Solar positiof

Solar day

Acquisition time calculation

Acquisition time

Start latitude / start longitude
End latitude / end longitude

Dimensions raw (x = across track, y = along
track, z = spectral bands) [pixels]

Dimensions geocoded (x = long., y = lat., z =
spectral bands) [pixels]

( "9G

HyEco’04, July 28, 2004
Strip Number

Flight altitude

Flight heading
Summary

"G
I(-|yEco’04, August 2, 2004
Strip Number
Flight altitude
Flight heading
Summary

;II n C 7
1
2300 m (above sea level)
0 deg

Air mass: 1.192

Zenith: (refracted): 33.050

Azimuth: 178.913

Cos incidence: 0.838

Cos zenith: 0.838

Solar time: 717.495

Julian day: 53214.984

UTC (Universal Time) = GMT (Greenwich
Mean Time)

GMT = MEST -2 (Middle European Summer
Time)

MEST = Local time

11:38 hrs UTC

13:38hrs MEST (or local time)

51.8953 N /5.9947 E

51.8525 N/ 5.9936 E

512, 1538, 126 (198'438'912 bytes = 189 MB)

581, 1416, 126 (207°319'392 bytes = 197 MB)

;ll n C
2
2300 m (above sea level)
180 deg

Not further processed due to cloud cover

I ll;ll C 7
1
2380 m (above sea level)
0 deg

Not further processed due to cloud cover

2 Computed following http://iwww.nrel.gov/midc/solpgsslpos.html
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HyEco’04, August 2, 2004
Strip Number
Flight altitude
Flight heading
Solar position

Solar day

Acquisition time calculation

Acquisition time

Start latitude / start longitude
End latitude / end longitude

Dimensions raw (x = across track, y = along
track, z = spectral bands) [pixels]

Dimensions geocoded (x = long., y = lat., z =
spectral bands) [pixels]

22

I ll;ll C
2
2380 m (above sea level)
180 deg

Air mass: 1.579

Zenith: (refracted): 50.807

Azimuth: 113.9333

Cos incidence: 0.631

Cos zenith: 0.631

Solar time: 527.869

Julian day: 53219.855

UTC (Universal Time) = GMT (Greenwich
Mean Time)

GMT = MEST -2 (Middle European Summer
Time)

MEST = Local time

8:30 hrs UTC

10:30 hrs MEST (or local time)

51.8949 N/ 6.0258 E

51.8521 N/ 6.0247 E

512, 1817, 126 (234'436'608 bytes = 223 MB)

600, 1647, 126 (249'026'400 bytes = 237 MB)

20

"t

My vﬁvﬂm

Full Width at Half Maximum (FWHRM) [nm]

1000

1500 2000 2500

Wavelength [nm]

G/ ;"7

I #G- % 7

% Computed following http://iwww.nrel.gov/midc/solpgsslpos.html
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The correlation matrices of the three processed &lylfata takes reveal the dominance
of vegetated areas. Examining spectral bands tlaae ha very low correlation
coefficient with their direct neighbours is a goodication of a non-continuous
coverage of the spectrum (typically in betweendbh&ectors NIR-SWIR1 and SWIR1-
SWIR2) or noisy bands. The following bands showddubed with care due to increased
noise presence: SWIR1 band 1 (1403.9 nm), SWIR® haR, 3 (1951, 1969.9, 1988.6
nm), and SWIR band 30, 31, 32 (2448.8, 2464.5, Z4ii®).

The Figures 8.12 — 8.17 list the band to band tadfom for all 126 HyMap bands for
the two relevant data takes of the Millingerwadfidure 8.12 and 8.13 shows the band-
to-band covariance matrix and figure 8.14 — 8.1@wshthe eigenvalue matrix (i-th
column contains the corresponding eigenvector).
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C SN "</
' 9C- %"
CO 5
+ & /
#ow(

[ [ "H

[ / /
( &
/ [
( ;"0 [/ A
Domain

Usable Images
HyEco-1 (28.7.2004)
HyEco-2 (28.7.2004)
HyEco-1
HyEco-2 (2.8.2004)
Noisy/bad bands
Band 1 and (2)
Band 30 or 31

Band 63, 64, and 94
Band 95, (96), and (97)
Band (124), 125, 126

C

79

(2.8.2004

#n7 "8l 7
SN9 "</

Conclusion

Use (with caution -high atmospheric attenuation)
Do not use (cloud cover)

Do not (or partially) use (cloud cover)
Unrestricted use

VIS band 1 and (2): noisy — use with care

VIS band 30 (879.6 nm) and NIR band 1 (880.5
nm) are overlapping. One band must be removed
prior to data analysis.

SWIR1 band 1, 2, and 32: noisy — use with care
SWIR2 band 1, (2), and (3): noisy — use with care
SWIR band (30), 31, and 32: noisy — use with care
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Scale (X,Y) =(0.996,1.000) Skew (degrees) = (-0.2 74)
Rotation (degrees) = (-0.269) Translation = (3514. 753,5033.848)
RMS Error (input,output) = (2.191,2.186)
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Module

VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
VIS
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR

% &

Module
Band

1
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HyMap
Band
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Center
Wl

445.00
454.70
469.30
485.20
500.10
515.00
530.70
546.30
561.40
576.30
591.50
607.00
622.50
637.60
652.60
667.60
682.80
698.20
713.50
728.50
743.50
758.70
773.80
788.60
803.70
818.90
834.10
849.20
864.50
879.60
880.50
897.10
913.30
929.40
945.20
961.10
976.80
992.70
1008.50
1024.10
1039.60
1055.00
1070.10
1085.20
1100.30
1115.10
1130.00
1144.70
1159.20
1173.80
1188.50
1202.80
1217.00
1231.40
1245.80
1259.90
1273.90
1288.00
1301.90

Atmo.
Corr. Wvl.

442.00
451.70
466.30
482.20
497.10
512.00
527.70
543.30
558.40
573.30
588.50
604.00
619.50
634.60
649.60
664.60
679.80
695.20
710.50
725.50
740.50
755.70
770.80
785.60
800.70
815.90
831.10
846.20
861.50
876.60
879.35
895.95
912.15
928.25
944.05
959.95
975.65
991.55
1007.35
1022.95
1038.45
1053.85
1068.95
1084.05
1099.15
1113.95
1128.85
1143.55
1158.05
1172.65
1187.35
1201.65
1215.85
1230.25
1244.65
1258.75
1272.75
1286.85
1300.75

FWHM

8.10

13.60
16.50
15.60
15.60
15.40
16.40
15.90
15.20
15.30
15.50
16.10
15.30
15.40
15.10
15.30
15.50
15.90
15.30
15.20
15.40
15.60
15.10
15.30
15.60
15.70
15.60
15.90
16.20
16.20
16.90
16.10
16.70
16.00
15.90
16.20
16.10
15.90
15.70
15.90
15.50
15.30
15.50
15.40
15.20
15.10
15.30
15.10
14.80
15.20
15.20
14.80
14.90
15.20
15.00
14.80
14.80
14.90
14.80
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SWIR1
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SWIR1
SWIR1
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SWIR1
SWIR1
SWIR1
SWIR1
SWIR1
SWIR1
SWIR1
SWIR1
SWIR1
SWIR2
SWIR2
SWIR2
SWIR2
SWIR2
SWIR2
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SWIR2
SWIR2
SWIR2
SWIR2
SWIR2
SWIR2
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SWIR2
SWIR2
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1315.90
1329.90
1343.30
1403.90
1418.40
1432.50
1446.80
1460.80
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Figure 8.19: HyMap Quicklook ‘Millingerwaard’, 28luly 2004, Strip 1 (RGB =
15/10/5 (652.6 nm, 576.3 nm, 500.1 nm)) (left = RBWR quicklook, right =
Geocoded and calibrated VITO quicklook).



Figure 8.20: HyMap Quicklook ‘Millingerwaard’, 28luly 2004, Strip 2 (RGB =
15/10/5 (652.6 nm, 576.3 nm, 500.1 nm)) (left = RBWR quicklook, right =
Geocoded and calibrated VITO quicklook)



Figure 8.21: HyMap Quicklook ‘Millingerwaard, 2. Aust 2004, Strip 1 (RGB =
15/10/5 (652.6 nm, 576.3 nm, 500.1 nm)) (left = RBWR quicklook, right =
Geocoded and calibrated VITO quicklook)



Figure 8.22: HyMap Quicklook ‘Millingerwaard’, 2. wgust 2004, Strip 2 (RGB =
15/10/5 (652.6 nm, 576.3 nm, 500.1 nm)) (left = RBWR quicklook, right =
Geocoded and calibrated VITO quicklook)



