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Overview

The purpose of this document is to provide the user with :

--
- Detailed description of data treatment performed during SHARP level-2 generation.

- Explanation and examples of how to read SHARP level-2 data and to extract physical
information.

The content of this document refers to the SHARP-2 products distributed at present, any
future change in algorithms or coefficients will be documented with a new release of this guide
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SHARP LEVEL 2

INTRODUCTION

SHARP is the ESA Earthnet format for AVHRR and TOVS data generated to provide an easy
data access for the international remote sensing user community.
At present SHARP-1 consists of two volumes: AVHRR volume and TOVS volume.
The first one contains AVHRR digital raw data and the second one calibrated TOVS data. Both
the products have supplementary informations helpful to the user.
In order to save user time of extracting from the raw data the useful quantities needed for the
problem in hand, a family of higher level products has been proposed by Earthnet: this is the
SHARP level-2 .
The SHARP level-2 is available in 2 versions for daytime NOAA AVHRR images:

SHARP-2A containing calibrated data of the AVHRR channels and classification.

SHARP-28 containing geophysical parameters extracted from AVHRR raw data with
processing algorithms selected according to the state-of-the-art and classification.

The TOVS volume distributed together with the SHARP Level-2 AVHRR volume (under user
request.) is unchanged compared to the one generated for SHARP -1

1 SHARP-2 INPUT DATA

The SHARP-1 format (AVHRR volume) is the logical start point of the processing chain.
According to the specification of level 1 everything necessary for the elaboration of the level-2
should be present on the level-1 output.
SHARP-1 Image records consisting of raw data plus ancillary informations are used as input for
SHARP-2A and SHARP-28 generation.

1.1 Satellites Processed

The data converted into SHARP level-2 are derived from the following satellites:

For SHARP-2A

At present:

NOAA-9
NOAA-10
NOAA-11
NOAA-12
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For SHARP-28

At present:

·.
NOAA-9
NOAA-11
(NOAA-12 available in level-28 when SST algorithms will be defined)

1.2 Passages Processed

All day-time passages acquired by the following Earthnet coordinated stations can be
processed to generate SHARP Level-2 products:

Acquisition site Processing site
Maspalomas Maspalomas
Niamey Frascati
La Reunion Frascati
DLR Frascati

A passage is considered to be day-time if the AVHRR band-1 histogram read from the
SHARP-1 Trailer File has a mean value greater than a given limit.

1.3 Product Archiving

Because of the possibility of making changes in the data calibrations or in the geophysical
algorithms, the SHARP Level-2 will be not archived.

2 SHARP-2LOGICALVOLUMECONTENT

Following the structure of the SHARP-1 format, the SHARP Level-2 logical Volume will contain
the following files:

Volume Directory File 5 records 360 bytes each
Leader File 6 records 1800 bytes each
Imagery File up to 1441 records 22680 bytes each
Trailer File 6 records 4140 bytes each
Null Volume Directory 1 record 360 bytes each
File

2.1 - Imagery File

The Imagery File contains the File Descriptor Record and Image Records.
The Image frame size is 2048 pixels by 1440 lines.
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Following the same structure of SHARP-1, SHARP Level-2 is a 5-bands image in LINN format.
Together with the image data in SHARP Level-2 imagery records there are other information as
Prefix data and Suffix data.
They have the same organization and information found in the correspondent SHARP-1
product.

-.
2. 1.1 SHARP-2A

The SHARP-2A product contains the SHARP-1 raw data calibrated and classified according to
the procedures specified in 4.1, 4.2. 4.3 and 8. The calibration for visible channels consists
in the conversion from raw data to equivalent Reflectance, while for infrared channels 4 and 5
the conversion is from raw data to Brightness Temperature, corrected by non-linear effects.
The infrared channel 3 is converted to spectral Radiance.
If data are derived from 4-channels AVHRR (even-numbered Satellites. except NOAA-12 that
has 5-channels) the SHARP Level 2 band 5 is empty.

Band 1 : Channel 1 equivalent Reflectance
Band 2 : Channel 2 equivalent Reflectance
Band 3 : Channel 3 spectral Radiance
Band 4: Channel 4 Brightness Temperature
Band 5 : Channel 5 Brightness Temperature

2.1.2 SHARP-28

The SHARP-2B product is consisting of :
2 bands (1 and 5) containing class depending geophysical parameters .
3 bands (2,3 and 4) containing calibrated data converted in: equivalent rRflectance
(band 2), AVHRR channel 3 spectral Radiance (band 3) and AVHRR channel 4 Brightness
Temperature (band ,4).

Band 1 Class Dependent parameter:

·. Land
Sea
cloud
snow/ice
glint
unclass.

- NOVI (Normalized Difference Vegetations Index)
- Channel 1 equivalent Reflectance
- Channel 1 equivalent Reflectance
- Channel 1 equivalent Reflectance
- Channel 1 equivalent Reflectance
- Channel 1 equivalent Reflectance

Band 2 : Channel 2 equivalent Reflectance
Band 3 Channel 3 spectral Radiance
Band 4 : Channel 4 Brightm;.;,~ femperature

7
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Band 5 Class Dependent parameters

Land
Sea
cloud
snow/ice
glint
unclass.

- Channel 5 Brightness Temperature
- Sea Surface Temperature
- Channel 5 Brightness Temperature
- Channel 5 Brightness Temperature
- Sea Surface Temperature
- Channel 5 Brightness Temperature--

2.4.1 -SHARP Level-2 Pixel Organization

SHARPLevel-2Pixel is organized in 2 bytes (seeSHARP-2Technical Specification of Format).
Starting from the LessSignificant Bit there are:

10 Bits used for imagedata
3 Bits used for state boundary, coastlines and Lat/Long grids flags
3 Bits used for classification flags for the following classes:

land, cloud, sea, snow/ice, unclassified,not processed

The Classificationcode is:

bit: 1 2 3

Land 0 0 1
Sea 0 1 0
cloud 0 1 1
snow/ice 1 0 0
unclass. 1 1 1
unprocess. 0 0 0

code n.

2
3
4
7
0

·, NOTE: At present the code n.5,6 are not used

3 GEOMETRIC CORRECTIONS

3.1 Image Navigation

The image is navigatedduring the SHARPLevel-1generation.
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At this stage the navigation is performed using the orbital model tor satellite location and tested
by the operator who also performs, if it is necessary , further corrections to improve image
navigation accuracy.

3.2 Image Remapping

·- SHARPLevel-2 are in the original spacecraft projection without remapping .
A location grid of tie points (Latitudeand Longitude) is included into the Suffix data of the
IMAGEfile (as for SHARP-1). The tie point grid is each32 pixels and each 16 lines.

4 - CALIBRATION

The calibrations are periormed for all the AVHRRchannels in the following way:

4.1 VISIBLE bands, AVHRR channels 1 and 2

4.1.1 - Odd-numbered Satellites (NOAA-9, NOAA-11): Computation of equivalent
Reflectance

Because there are no on-board calibrated sources of visible radiationwithin the AVHRR
instrument, the calibration of these bands for odd-numbered NOAAsatellites is derived using
the coefficients suggested by Holben et Al. (see ref.(7) ).
The procedure is based on radiancemeasurementsover desert areasand it leads, for each
satellite, to an absolute and time depending calibration accounting for the degradation of
sensivity in AVHRRChannels 1 and 2.
Rawcounts are then converted to equivalentReflectanceusing the formula ( ref.(2), (15) ):

q(l,c) = 100 * 7r * (ds )2 * ai * ( CNi (l,c) - CN0i) / Esi * cos r'J l.c

for i= 1,2
And ds is defined as:

ds = 1 - 0.01672*cos( 0.9856* (Dy - 4 )) (cos argument in decimal degrees)

Where,





ds = rate between actual Sun-Earth distance and Sun-Earth mean distance

Dy = day of the year ( from 1 to 365 )

= calibration coefficient band i

CNiQ,c) = digital counts band i for pixel of coordinates l.c (I = line, c = column)

CN0i = deep space digital count for band i
·.

= equivalent solar irradiance ( W m-2 µm-1)

= Solar zenith angle for pixel of coordinates l,c (decimal degrees)

= equivalent Reflectance band i for pixel of coordinates l.c (%)

The calibration coefficients ai and deep space counts CN0i are given for each odd-numbered

satellite in APPENDIX-8.
The day of the year Dy is retrieved from SHARP-1 Image File
The equivalent solar irradiance Esi (see APPENDIX-8) is calculated from the solar irradiance

weighted by instrument response function . The values of the solar irradiance are derived for
channels 1,2 from Holben et Al. they are given in APPENDIX-8.
The Solar zenith angles t'J l.c are extracted from the tie point grid.

4.1.2 -Even-numbered Satellites (NOAA-1o, NOAA-12): Computation of effective Albedo

For even-numbered satellites the visible band calibration is deduced from the pre-launch
calibration data published by NOAA, Technical Memorandum NESS 107 (ref. (3)). Using these
data raw counts are initially converted to effective Albedo.
Calibration data are given in terms of slope and intercept to be used in the linear formula
(ref.(8), (12), (13) ):

for i= 1,2 (%)

Where,

CN1Q.c) = digital counts band i for pixel of coordinates 1,c (I = line, c = column)

Ai = slope values band i

8i = intercept value band i

Ci (l.c) = effective Albedo band i for pixel of coordinates l,c

The calibration coefficients values Ai and 8i are given in APPENDIX-8.

Effective Albedo Ci expresses the target albedo as a percentage .

100% of Albedo corresponds to the channel radiance of a perfectly reflecting Lambertian
surface, illuminated at normal incidence by a solar irradiance at the mean Sun-Earth distance,
integrated on the instrument bandwidth for the channel i and weighted by instrument
response function.
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4.1.3 -Even-numbered Satellites (NOAA-1o. NOAA-12):Computation of equivalent
'

Reflectance

To compute the equivalentReflectance at the sensor for the band i the valuesCi must be
normalizedby a term depending from the solar zenith angle that takes into account the oblique
solar illuminationand by a term that takes into account the actual Sun-Earthdistance.
The formula is:

q(l,c) = (ds )2 * Ci (l,c) /cos t'J l.c i= 1,2

where,

ds
Ci (1,c)

t'} l,c

ri(l,c)

defined in 4.1.1
effectiveAlbedo band i for pixel of coordinates 1,c

= Solar zenithangle tor pixel of coordinates 1,c (see 4.1.1)
= equivalentReflectanceband i for pixel of coordinates 1,c

(decimaldegrees)
(%)

4.2 Infrared bands, AVHRR channels 3,4,5

4.2.1 - Computation of spectral Radiance

In order to calculate the Brightnesstemperaturetor the infraredbands, raw counts havefirst to
be converted in at-sensorspectral radiancesLi, using the formula (see ref.(3),(8))):

where,

CNi(l,c) = digital counts band i for pixel of coordinates l,c
Ai(I) = Slopevalue band i for line I (mW m-2 sr-1 cm counr l)
Bi(I) = Intercept value band i for line I (mW m-2 sr-1 cm)

Li(l,c)= Spectral Radiancein band i for pixel of coordinates 1,c (mW m-2 sr-1 cm)

Ai(I) and Bi(I) are derived from radiometric in flight calibrationaccording to NOAA-NESDIS
procedure, based on regularmeasurementsof the deep spaceand AVHRRinternalblackbody.
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The values Ai(I) and Bi(I) are given at each scanline and they are retrieved from suffix data of

SHARP1 imagery file records .

4.2.2 - Conversion from radiance to Brightness Temperature

Under the assumption that the Earth viewed by the sensor in the infrared spectral regions emits
as a blackbody, the Radiance Li derived above can be considered as the radiance, sensed in

the channel i, from a blackbody at temperature Ti . Thus Li corresponds to the weighted mean

of the Plank's function over the spectral response function of the channel i (ref.(8), (4) ).
In terms of discrete steps for the spectral response function:

i=4,5 n= 0,59

where B(vi,n•Ti) is the Plank's function for a blackbody,

B(vi,n•Ti) = C1 * v3i,n / [exp( C2*vi,n/Ti) - 1]

and vi.n is defined as:

vi,n = v1i + n* .ivi

= wave number in the spectral bandwidth of channel i

= starting wave number of channel i

(crnl)

(cnr ')

(crrr").ivi = wave number increment for channel i

4>(vinl = band i spectral response function at the wave number vi n
' '

Ti = band i Brightness temperature

C1 = 1.1910659*10-5
C2 = 1.438833

(K)

(mW m-2 sr-1 cm4)
(K cm)

The values vt i ,.ivi and band spectral response 4> for 60 values of vi,n are supplied by

NOAA and their respective values are published in NESS 107 (see APPENDIX-C) .
For the SHARP level-2 processing, a set of look-up tables of Radiance Vs Temperature
are created for each satellite using the formula lj(Tj).
The look-up tables are calculated for infrared channel 4 and 5 every tenth degree of
Brightness temperature starting from Ti = 223.0 K

Thereafter these look-up tables are inverted in order to have for a given input radiance the
brightness temperature at 1/ 1O of Kelvin degree .
A sample of look-up tables Radiance Vs Temperature is shown in appendix A.

4.2.3 Non-linearity correction to the scene Brightness Temperature
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The Calibration of the channels 4 and 5 are slightly non-linear and it has been demonstrated by
Weinreb et Al. that the nonlinearity is large enough to warrant a correction. NESDIS has
provided the corrections that have to be added to the scene Brightness Temperature
computed from linear calibrations (see ref.(16) ).

i = 4,5

where,

Ti = True brightness Temperature in channel i

Ti linear= Brightness temperature in channel i derived as in 4.2.1

dTi = Correction term for channel i

(K)
(K)

(K)

The correction terms dTi for the NOAA satellites are published in the article of Weinreb et Al.
and they are given in APPENOIX-C . For each channel the corrections for three different
values of the internal target temperature, are tabulated against scene Temperature in steps of
10 or 5 degrees . For SHARP Level-2 processing a table containing correction terms dTi is
computed for each satellite performing a bi-linear interpolation using the data in APPENDIX-C .
The interpolation is done for each degree of the scene brightness temperature and for each
tenth of degree of the internal blackbody temperature. The mean value of the internal
blackbody temperature is computed for the scene using the PAT counts retrieved from
SHARP-1 Image File records (bytes 20663-20672) (see for PAT calibrations ref(3) and ref(8)) .

5 GEOPHYSICAL PARAMETERS

5.1 Computation of NOVI

The Normalized Difference Vegetation Index is a parameter derived from reflectance
measurements in AVHRR channel 1 and 2.
NOVI is used for exploiting the contrast in optical properties of green vegetation between
visible and near-infrared. Therefore, NOVI is very sensitive to the presence of vegetation on
the surface of the Earth.
The formula for computing NOVI is:

that is, simplifying in the above ratio the term cos l>1.c from which depends the reflectance:

NOVI = [ C2 - C 1 ] / [ C2 + C1 ]

where:





r1 , r2 = equivalent Reflectance in channels 1 and 2 derived as in 4.1.1 and 4.1.3

c1 , c2 = effective Albedo in channels 1 and 2 derived as in 4.1.2

NDVI = Normalized Difference Vegetation Index

5.2 Computation of SST

NOAA-11
The Sea Surface Temperature is derived using the Split-Window algorithm developed by
McClain et Al (ref. (10)). This algorithm is in operational use at NOAA/NESDIS for daytime
images and consists of a non-linear combination of Brightness Temperatures obtained from
infrared channels 4 and 5 (corrected by non linearity effects) plus a term that accounts for the
satellite zenith angle .

+ ~~~~~~~~~~~~~

a33 * Ts + a34 * T4 + a35

= Brightness Temperatures calculated as in 4.2.3 (K)

Clo· a1, .... a30 = constant coefficients given in APPENDIX -D

= satellite zenith angle for pixel of coordinates 1,c (decimal degrees)

SST = Sea Surface Temperature (C)

The coefficients Clo· ... a30 were derived from a large global set of buoy matchups in 1990.

The satellite zenith angles <P l.c are extracted from SHARP-1 Image record suffix data.

NOAA-9
The Sea Surface Temperature is derived using the split window algorithm used by NESDIS
for this satellite:

= Brightness Temperatures calculated as in 4.2.3 (K)

= constant coefficients given in APPENDIX -D

SST = Sea Surface Temperature (C)

lJ





6 ATMOSPHERIC CORRECTIONS

At present Atmospheric Corrections are not performed for SHARP Level-2

7 DATA CODING

Calibrated data are coded in 1Obits. This means that the digital data range is between O
and 1023.
The following look-up tables are set to code each geophysical parameter.

7.1 EquivalentReflectancecoding

The equivalent Reflectance ri, like the effective Albedo, is expressed as percentage.

In SHARP Level-2 ri is coded in 1000 different digital levels:

rcoded = int [ q * 1O]

Values less then

Values greater then

are set to:

are set to:
q coded= 0

q coded = 1000

The expression 'int [. ] ' stands for the nearest integer to the value calculated

NOTE:
If it appens that the sun zenith angle is negative (that is when the sun is below the local
horizon) for some pixels of the image considered 'daytime' as whole (case of higher latitude
during winter, early morning passage, .. etc.) the relevant reflectances ri are set to Oand the

classification is not performed (the classification flag set is : "unprocessed", code n. O , see
2.4.1) for the pixels .

7.3 SpectralRadianceCoding

The spectral radiance values obtained calibrating AVHRR channel 3, are coded for the
band 3 of SHARP Level-2 as follows:

la coded = int[ La * 100 ]

7.4 BrightnessTemperatureCoding

The Brightness Temperature is calculated at the tenth of degree.
Therefore the value is coded as :

Ti coded = int [ (Ti - 223.0)*10.0]
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The minimum value of Ti coded corresponds to:

Ti min = 223.0 K ( -50.2 C degrees)

The maximum value of Ti coded corresponds to:

Tjrnax = 325.3 K ( + 52.1 C degrees)

T·I coded= 0

Ti coded=1023

-. Values less then
Values greater then

Ti min = 223.0K
Ti max= 325.3K

are set to:
are set to:

T·Icoded= 0
Ti coded= 1023

7.5 SSTcoding

The SST accuracy obtained from the algorithm proposed by McClainet Al. is in the range of
0.1 - 0.3 C degrees.
Thereafterthe SSThas beencoded as follow:

SSTcoded= int [SST* 10.0)

Theminimumvalue of SST coded corresponds to:
SSTmin = 0.0 C SSTcoded= 0
Themaximumvalue of SSTcoded corresponds to:
SSTmax = 50.0C SSTcoded= 500

Values lessthen SSTmin = 0.0C are set to: SSTcoded= o

7.6 NOVIcoding

As the NOVIis calculated only for pixel classified 'land ' (both vegetatedand nearlydesert)
the valuesobtained for NOVIare positiveand less than 1.
The coded number is up the thousandth of the NOVIvalue.
that is in terms of digital levels:

int[ NOVI* 1000]

NegativeNOVI values are set to O

·.
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8 CLASSIFICATION

·.

The image pixels are classified in LAND, CLOUD, SEA, SNOW /ICE according the following
algorithm (ref.(11)), the pixels which do not belong to any of these classes are defined
UNCLASSIFIED .
The classification algorithm comprises a series of threshold tests performed for each pixel and
it is completely automatic.
Tests are performed in the following order:

1) LAND (vegetated)
(ALBED02-ALBED01) I (ALBED02 +ALBED01) > 0.04
BTEM4-ALBED02 > 262

2) CLOUD
BTEM4-ALBED02 < 274
BTEM4 <290 K

4) SEA
BTEM4 > 273 K
0.35 < ALBED02/ALBED01 < 0.89
ALBED02 < 9.2%

6) SNOW/ICE
BTEM4 < 275 K
0.6 < ALBED02/ ALBED01 < 0.9
ALBED02 > 15%

7) UNCLASSIFIED
If the pixel does not belong to any of the previous tested classes.
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APPENDIX-A
Radiance Vs Temperature Look-up table

NOAA-09 NOAA-10 NOAA-11 NOAA-12 Temp.

band 4 hand 5 hand 4 band 4 band 5 hand 4 hand 5
Radiance Radiance Radiance Radi=icc Radiance Radiance Radiance K
m~ 'TI-2 sr- m'M <-, ~. f",. ,_,_ ,'- rr'~ ~-: c_:r-1 m'li' "!' - ..-_, : rnlln•-:"' rrW "l < 51 - ·,
cm (Tr. r· cm cm rm rm

23.89 30.98 25.45 24.02 31.25 24.55 31.69 223.0

24.54 31.75 26.13 24.67 32.02 25.21 32.46 224.0

25.20 32.52 26.82 25.33 32.80 25.88 33.25 225.0

zss: 33.31 27.52 26.01 33.59 26.57 34.05 226.0

26.55 34.11 28.23 26.70 34.40 27.26 34.86 227.0

27.25 34.93 28.95 27.39 35.22 27.97 35.69 228.0

27.96 35.75 29.69 28.10 36.05 28.69 36.52 229.0

28.68 36.59 30.44 28.83 36.89 29.42 37.37 230.0

29.41 37.44 31.20 29.56 37.74 30.16 38.23 231.0

30.15 3831 31.97 30.31 38.61 30.92 39.11 232.0

30.91 39.18 32.76 31.06 39.49 31.69 39.99 233.0

3L68 40.07 33.55 31.84 40.38 32.47 40.89 234.0

32.46 40.97 34.36 32.62 41.28 33.26 41.80 235.0

33.25 41.88 35.19 33.42 42.20 34.07 42.n 236.0

34.06 42.80 36.02 34.22 43.13 34.89 43.65 237.0

34.88 43.74 36.87 35.04 44.07 35.n 44.60 238.0

35.71 44.69 37.73 35.88 45.02 36..56 45..56 239.0

36.55 45.65 38.60 36.72 45.99 37.42 46.53 240.0

37.41 46.63 39.49 37.58 46.97 38.29 47.52 241.0

38.28 47.61 4039 38.46 47.96 39.17 48.52 242.0

39.16 48.62 41.30 39.34 48.96 40.06 49.53 zc.o
40.06 49.63 42.22 40.24 49.98 40.97 50.55 24U

40.96 50.65 43.16 41.15 51.01 41.89 51.58 245.0

41.89 51.69 44.11 42.07 52.05 42.82 52.63 246.8
42.82 52.74 45.08 43.01 53.10 43.n 53.69 247.0

43.n 53.81 46.05 43.96 54.17 44.73 54.n 248.D

44.73 54.88 47.04 44.93 55.25 45.70 55.85 249.0

45.70 55.97 48.05 45.90 56.34 46.69 56.95 250.0





APPENDIX-A
Radiance Vs Temperature Look-up table

NOAA-09 NOAA-10 NOAA-11 NOAA-12 Temp.

band 4 band 5 band 4 hand 4 I band 5 band .+ i band 5
Radiance Radiance Radiance Radiance . Radiance Radiance I Radiance K
-· ..v ~· -- _. - '<' .~ ~ ~· .. - .., -:.. ; - .. ·~/, ~ ~' - - .
rm ,,.,. rm cm ,··~ r~. -r-

46.69 57.08 49.06 46.89 57.45 47.69 58.06 251.0
47.69 58.19 50.09 47.90 58.57 48.70 59.19 252.0
48.71 59.32 51.14 48.91 59.70 49.73 6032 253.0
49.73 60.46 52.19 49.94 60.85 50.77 61.47 254.0
50.78 61.62 53.26 50.99 62.00 51.82 62.64 255.0
51.83 62.78 54.35 52.04 63.17 52_89 63.81 256.0
52.90 63.96 55.44 53.12 64.36 53.97 65_00 257.0
53.98 65.16 56.55 54.20 65.55 55.06 66.20 258.0
55.08 66.36 57.68 55.30 66.76 56.17 67.42 259.0
56.19 67.58 58.82 56.41 67.98 57.29 68.65 260.0
5731 68.81 59.97 57.54 69.22 58.43 69.89 261.0
58.45 70.06 61.13 58.68 70.47 59.58 71.14 262.0
59.60 71.32 6231 59.83 71.73 60.74 72.41 263.0
60.76 72.59 63.50 61.00 73.00 61.92 73.69 264.0
61.94 73.87 64.71 62.18 74.19 63.11 74.98 265.0
63.13 75.17 65.93 6337 75.59 6431 76.28 266.0
64.34 76.48 67.17 64.58 76.91 65.53 77.60 267.0
65.56 77.80 68.41 65.80 78.23 66.76 78.93 268.0
66.80 79.14 69.67 67.04 79.57 68.01 80.28 269.0
68.04 80.49 70.95 68.19 80.92 69.lb 81.63 270.0
69.31 81.85 72.24 69.56 82.19 70.54 83.00 271.0
70.58 83.23 73.54 70.83 83.67 71.83 8439 272.0
7L87 84.62 74.86 72.13 85.06 73.13 85.78 273.0
73.18 86.02 76.19 73.43 86.46 74.44 87.19 274.0
74.50 87.43 77.53 74.76 87.88 75.77 88.61 275.0
75.83 88.86 78.89 76.09 8931 77.12 90.05 276.0
77.18 90.30 80.27 77.44 90.75 78.47 91.50 277.0
78.54 91.76 81.65 78.80 92.21 79.85 92.96 271.0
nsa 93.23 83.05 80.18 93.68 81.23 94.43 279.0
81.31 94.71 84.47 81.57 95.16 82.63 95.92 280.0
82.71 96.20 85.90 82.98 96.()6 84.05 97.41 281.0
84.13 97.71 87.34 84.40 98.17 85.47 98.93 282.0
85.56 99.22 88.80 85.84 99.69 86.92 100.45 28.1.0
87.01 100.76 90.27 87.28 101.22 8837 101.99 284.0
88.47 102.30 91.75 88.75 102.77 89.85 103.54 285.0
89.94 103.86 93.25 90.22 10433 9133 105.10 286.0
91.43 105.43 94.77 91.72 105.90 92.83 106.68 287.0
92.94 107.02 96.29 93.22 107.49 9434 108.27 m.o
94.46 108.61 97.83 94.74 109.09 95.87 109.87 289.0
95.99 110.22 9939 96.28 110.70 97.41 111.49 290.0
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APPENDIX-A
Radiance Vs Temperature Look-up table

NOAA-09 NOAA-10 I NOAA-11 l NOAA-12 Temp.
hand 4 hand 5 band 4 band 4 hand 5 hand 4 hand 5
Radiance Radiance Radiance R: +iancc Radiance Radiance Radiance K
,.,,.1: '-: s:- n'lli' ,..,...~ -- ~.~ -- - "''" I""-~ 0 ' ~,w"' ,. 'T''h ~ - : ~. - 'T_'lfrT'-,_5•-

•'"':"' - .-'Ti ·- ·-
97.54 111.85 100.96 97.83 112.33 98.97 113.11 291.0
99.10 ] 13.48 102.54 99.39 113.96 100.54 114.75 292.0
100.67 115.13 104.14 100.97 115.61 102.13 ~116.41 293.0-
102.26 116.79 105.75 102..56 117.28 103.72 118.07 294.0
103.87 118.47 107.38 104.17 118.95 105.34 119.75 295.0
105.49 120.16 109.02 105.79 120.64 106.96 121.44 296.0
107.12 121.86 110.67 107.42 122.34 108.61 123.15 297.0
108.77 123.57 112.34 109.07 124.06 110.26 124.86 298.0
110.43 125.30 114.02 110.74 125.79 111.93 126.59 299.0
112.11 127.04 115.72 112.41 127.53 113.62 12833 300.0
113.80 128.79 117.42 114.11 129.28 11532 130.09 301.0
115.50 130.55 119.15 115.81 131.04 117.03 131.86 302.0
117.22 13233 120.89 117.54 132.82 118.76 133.64 303.0
118.96 134.12 122.64 119.27 134.61 120.50 135.43 304.0
120.71 135.92 124.40 121.02 136.42 122.25 137.23 305.0
122.47 137.74 126.18 122.79 138.23 124.02 139.05 306.0
124.25 139...56 127.98 124...56 140.06 125.81 140.88 307.0
126.04 141.41 129.79 126..36 141.90 127.60 142.72 308.0
127.84 143.26 131.61 128.16 143.75 129.42 144.58 309.0
129.66 145.12 133.44 129.99 145.62 131.24 146.44 310.0
131.50 147.00 135.29 131.82 147.50 133.08 148.32 311.0
133.35 148.89 137.16 133.67 149.39 134.94 150.21 3U.O
135.21 150.80 139.04 135.54 151.29 136.81 152.12 313.0
137.0'J 152.71 140.93 137.41 153.21 138.69 154.03 314.0
138.98 154.64 142.83 139.31 155.14 14059 155.96 315.0
140.88 156.58 144.75 141.21 157.08 142.50 157.90 316.0
142.80 158.54 146.69 143.14 159.03 144.42 159.86 317.0
144.74 160.50 148.63 145.07 161.00 146..36 161.82 318.0
146.69 162.48 15059 147.02 162.97 148.32 163.80 319.0
148.65 164.47 15257 148.98 164.96 150.29 165.79 328.8
150.63 166.47 154...56 150.96 166.97 152.27 167.79 321.G
152.62 168.49 156...56 152.96 168.98 154.26 169.80 322.0
154.62 17051 15858 154.96 171.01 156.27 171.83 323.0
156.64 172.55 160.61 156.98 173.05 158.30 173.87 324.0
158.68 174.60 162.65 159.02 175.10 160.33 175.92 325.0
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APPENDIX-B

Odd numbered satellites: NOAA-9, NOAA-11

AVHRR visible channels calibration coefficients from Holben et Al.:

Satellite Year

NOAA-9

NOAA-11

1985 (Aug) 0.60 38.0 0.42 39.9
1986 (Aug) 0.63 37.9 0.43 39.3
1987 (Aug) 0.68 37.8 0.45 39.1
1988 (Aug) 0.71 37.8 0.46 39.0

1989 (Feb/Mar) 0.60 40.0 0.41 40.0

a1 a2 unit are ( W m-2 sr' ~m-1 count -1)
'

NOTE: The calibration coefficients to be used for each SHARP-2 processing have to be
linearly interpolated between the nearest 2 available.
For NOAA-9 data acquired after 1988 the calibration coefficients of 1988 have to be used.
For NOAA-11 data acquired before 1989 the coefficients will be obtained with a linear
interpolation with the NOAA preflight and Holben's ones.
For NOAA-11 data acquired after 1989 the calibration coefficients of 1989 have to be used.

Equivalent solar lrradiance:

Esi values from Holben et Al.

Satellite E52

NOAA-9 1629 1043

NOAA-11 1629 1053





APPENDIX-8: Visible Channels coefficients

Even numbered satellites: NOAA-10, NOAA-12

Calibration coefficients from NOAA NESS 107

Satellite

NOAA-10 0.10588 -3.52793 0.10607 -3.47665

NOAA-12 0.1042235 -4.4490805 0.1014400 -3.9925614





APPENDIX-C: Infrared Channels coefficients

Non linearity correction Terms for NOAA-9:

Internal Target Temperature (C)
Scene
Temperature channel4 channel 5

(K)
10.0 15.0 19.3 10.0 15.0 19.3

320 2.35 2.53 2.28 0.82 1.14 1.16
315 1.89 1.97 1.81 0.64 0.83 0.91
310 1.55 1.31 0.71 0.68
305 1.45 1.02 0.88 0.66 0.35 0.47
295 0.82 0.46 0.17 0.45 0.20 0.09
285 0.11 -0.22 -0.48 0.05 -0.09 -0.24
275 -0.48 -0.61 -0.90 -0.25 -0.31 -0.47
265 -0.71 -0.84 -1.26 -0.42 -0.46 -0.75
255 -0.96 -1.25 -1.50 -0.63 -0.81 -0.91
245 -1.09 -1.36 -1.66 -0.76 -0.92 -1.12
235 -1.15 -1.38 -1.60 -1.03 -1.19 -1.31
225 -1.32 -1.39 -1.53 -1.14 -1.11 -1.14
215 -1.22 -1.34 -1.42 -1.24 -1.28 -1.41
205 -1.21 -1.48 -0.90 -1.43 -1.62 -1.23





APPENDIX-C: Infrared Channels coefficients

Non linearity correction Terms for NOAA-10:

Internal Target Temperature (C)
Scene
Temperature channel4

(K)
8.7 13.8 19.1

320 3.50 2.83 2.54
315 2.93 2.19 1.97
305 1.88 1.34 1.11
295 1.12 0.57 0.12
285 0.20 -0.15 -0.38
275 -0.46 -0.53 -1.08
265 -0.76 -0.93 -1.37
255 -1.33 -1.49 -1.77
245 -1.74 -2.09 -2.26
235 -1.79 -2.20 -2.53
225 -2.22 -2.51 -2.53
215 -2.58 -2.65 -2.80
205 -2.47 -2.88 -3.27





APPENDIX-C: Infrared Channels coefficients

Non linearity correction Terms for NOAA-11:

Internal Target Temperature (C)
Scene
Temperature channel4 channel 5

(K)
9.2 14.2 19.0 9.2 13.9 19.0

320 4.29 3.71 3.25 1.43 1.26 1.12
315 3.50 2.98 2.55 1.23 1.03 0.89
310 2.85 2.33 1.91 1.05 0.84 0.70
305 2.23 1.73 1.32 0.85 0.64 0.47
295 1.05 0.68 0.22 0.43 0.28 0.09
285 0.24 -0.21 -0.67 0.07 -0.07 -0.23
275 -0.45 -0.79 -1.15 -0.19 -0.34 -0.47
265 -1.06 -1.37 -1.66 -0.37 -0.51 -0.60
255 -1.41 -1.72 -2.03 -0.60 -0.77 -0.78
245 -1.70 -1.96 -2.22 -0.72 -0.90 -1.92
235 -1.87 -2.10 -2.28 -0.84 -1.02 -1.00
225 -1.90 -2.14 -2.36 -0.94 -1.06 -1.16
215 -1.82 -2.02 -2.20 -1.12 -1.24 -1.16
205 -1.54 -1.76 -1.98 -1.15 -1.27 -1.23





APPENDIX-C: Intr ar=d Channels coefficients

Non linearity correction Terms for NOAA-12:

•.

Channel 4 Non-Linearity Table

-, Measured Internal Target Temperature (deg C)
Scene Temperature (deg K) 10 15 20 25

205 -1.58 -1. 8 -1. 31 -1. 33
215 -1.24 -1. 65 -1. 49 -1. 53
225 -1. 33 -1. 65 -1. 58 -1. 67
235 -1.05 -1. 59 -1. 51 -1.63
245 -1.18 -1.4 -1. 58 -1. 62
255 -1. 04 -1. 2 -1. 53 -1. 59
265 -0.71 -0.97 -1.19 -1. 32
275 -0.41 -0.84 -1. 05 -1.19
285 0.16 -0.23 -0.52 -0.7
295 0.8 0.53 0.13 -0.16
305 1.6 1.42 0.8 0.52
310 2.04 1.94 1.28 0.98
315 2.58 2.39 1.72 1.43
320 3.21 2.88 2.27 1.91

Channel 5 Non-Linearity Table

Measured Internal Target Temperature (deg C)
Scene Temperature (deg K) 10 15 20 25

205 -1.17 -1.16 -1.19 -1. 23-,
-1.17 -1.16215 -1.15 -1.19

225 -1.01 -1.1 -1.15 -1.19
235 -0.88 -0.94 -1. 01 -1.1
245 -0.63 -0.76 -0.88 -0.94
255 -0.47 -0.53 -0.63 -0.76
265 -0.37 -0.41 -0.47 -0.53
275 -0.21 -0.31 -0.37 -0.41
285 0.08 -0.08 -0.21 -0.31
295 0.37 0.18 0.08 -0.08
305 0.73 0.61 0.37 0.18
310 0.8 0.73 0.61 0.37
315 . 0.8 0.8 0.73 0.61
320 0.8 0.8 0.8 0.73





APPENDIX-C: Infrared Channels Normalized Sensor Response Functions

NOAA - F/9 FM 202

Channel 3:
Starting Wave Number: 2469.1355
Delta Wave Number: 7.76849

-, Response at Startinq Wave Number + N * Delta Wave Number
N = 0 throuqh 59

0.0 0.75765E-05 0.14659E-04 0.231671-04
0.43949E-04 0.91160E-04 0.18353E-03 0.354071-03
0.68830E-03 0.12443!-02 0.18939!-02 0.247211-02
0.29108E-02 0.31837!-02 0.33195£-02 0.337281-02
0.33888E-02 0.34053E-02 0.34316£-02 0.344781-02
0.34401E-02 0.34075E-02 0.33552£-02 0.330391-02
0.32757!-02 0.32835E-02 . 0.33344£-02 0.34060£-02
0.34511E-02 0.34509E-02 0.34395£-02 0.344708-02
0.34542E-02 0.34294!-02 0.33826£-02 0.335848-02
0.33815E-02 0.34250E-02 0.34563£-02 0.34623&-02
0.34406E-02 0.33943E-02 0.33365£-02 0.327408-02
0.31516E-02 0.28842E-02 0.24409E-02 0.190121-02
0.13559E-02 0.87464E-03 0.51259£-03 0.301711-03
0.19524E-03 0.13052E-03 0.74406E-04 0.314128-04
0.75269E-05 0.0 o.O 0.0

Channel 4
Starting Wave Number: 862.0688
Delta Wave Number: 2.37812
Response at Starting Wave Number + N * Delta Wave Number

N = 0 through 59
0.0 0.30603E-04 0.64563E-04 0.105238-03

0.17057E-03 0.37139E-03 0.85488£-03 0.175268-02
0.29947E-02 0.43718E-02 0.56739£-02 o.g78441-02
0.77153E-02 0.84881E-02 0.91222£-02 0.962981-02
0.10022E-Ol 0.10310E-01 0.10525£-01 0.107081-01
0.10903E-01 0.11130E-01 0.11370£-01 0.11596&-0l
0.11786E-Ol 0.11949E-Ol 0.12111£-01 0.122998-01
0.12523E-Ol 0.12746E-Ol 0.12926£-01 0.130221-01
0.13039E-01 0.13030E-01 0.13047£-01 0.131351-01
0.13274£-01 0.13419£-01 0.13522£-01 0.135181-01
0.13274E-Ol 0.12640E-Ol 0.11466£-01 0.972391-02
0.76698E-02 0.56031!-02 0.38225£-02 0.25039&-02
0.1583SE-02 0.97002E-03 0.57192E-03 0.316268-03
0.16604E-03 0.88422E-04 0.50625E-04 0.27594£-04
0.13455E-04 0.52455E-05 0.53119£-09 o.o I
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APPENOIX-C: Infrared Chaonels tforrn;i:i~cci Sensor Hespons., run2t1,"'ns

NOAA - F/9 FM 202

Chan~el5
Startinq Wave Number: 793.6506
Delta Wave Number: 1.71045
Response at Startinq Wave Number

N = O throuqh 59
o.o o.o

0.49409B-03 0.13229E-02
0.534981-02 0.69507E-02
0.106321-01 0.11173E-Ol
0.119321-01 0.12210E-Ol
0.132261-01 0.13583E-01
0.144791-01 0.14678E-Ol
0.149891-01 0.15030E-Ol
0.153391-01 0.15557£-01
0.159711-01 0.15888£-01
0.156751-01 0.15847!-0l
0.157851-01 0.14993£-01
0.10104B-Ol 0.80408!-02
0.22783B-02 0.91823!-03
0.0 0.0

\

+ N * Delta Wave number

o.o
0.24498E-02
0.846441-02
0.114861-01
0.12526£-01
0.13923£-01
0.14826E-Ol
0.150821-01
0.15773!-0l
0.15756!-0l
0.16041£-01
0.13702!-0l
0.59652£-02
0.38213£-04
0.0

0.15207£-04
0.38133E-02
0.97377£-02
0.11700£-01
0.12868£-01
0.14227£-01
0.14928£-01
0.15175£-01
0.15930!-0l
0.15658!-0l
0.16079£-01
0.12032£-01
0.40025!-02
0.0
o.o





APPENDlX-C: Infrared Channels Norma!::0·:' Sensor Re5oor.3E' Functions

NOAA-G/10 FM 101

r Channel 3:
Starting Wave Nwnber:
Wave Number Increment:
Response at Wave Number + N * Wave Number Increment,
N = 0 throuqh 59

0.0 0.13751E-05
O.ll357E-04 0.15556!-04
0.90236!-04 0.17211!-03
0.11045!-02 0.16912!-02
0.30806E-02 0.32169!-02
0.34655E-02 0.35293E-02
0.34747!-02 0.34587!-02
0.35920E-02 0.36036!-02
0.36644!-02 0.36805!-02
0.36451!-02 0.36007!-02
0.35021£-02 0.34652E-02
0.31784!-02 0.31404!-02
0.16517!-02 0.11382!-02
0.18744!-03 0.53037!-04
0.99799£-05 0.75164E-05

2424.24219
8.17773

0.39496!-05
0.26964!-04
0.33730!-03
0.22951E-02
0.33036E-02
0.35407!-02
0.34906!-02
0.36146E-02
0.36761!-02
0.35607!-02
0.33925£-02
0.30626!-')2
0.72913!-03
0~36903!-0S
0.85569!-12

0.79338!-05
0.50379!-04
0.63486£-03
0.27927!-02
0.33819£-02
0.35122!-02
0.35512!-02
0.36384!-02
0.34652£-02
0.35293£-02
0.327851-02
0.277331-02
0.41352£-03
0.30597£-05
0.0

Channel 4:
Startinq Wave Number:
Wave Number Increment:
Response at Wave Number

N = O through 59
o.o 0.95537!-06 0.93891!-05 0.327811-04

0.85461E-04 0.20529!-03 0.43520!-03 O.lf!424B-03
0.14425E-02 0.23647!-02 0.36140E-02 0.50077£-02
0.63ll6E-02 0.)3295!-02 0.80726!-02 0.86233£-02
0.90618!-02 0.94490E-02 0.983551-02 0.10270&-0l
0.10765!-0l 0.11299!-0l O.ll848E-Ol 0.12379£-01
0.12847!-0l 0.13202!-01 O.l3409E-Ol 0.13SOSE-Ol
0.13552!-0l 0.13609!-0l O.l3713E-Ol 0.13882&-01
0.14132!-0l 0.14472!-0l 0.14884E-Ol 0.15344B-01
0.15822£-01 0.16164£-01 0.161031-01 0.15373B-Ol
0.13800J-Ol 0.11625!-0l 0.920351-02 0.688788-02
o.49065£-02 o.329161-02 o.20569E-02 o.1212os-02
0.70445!-03 0.43396!-03 0.29898£-03 0.206978-03
0.13060!-03 0.71096!-04 0.29818E-04 0.72388£-05
0.0 0.19847!-0S 0.93339£-05 0.0

840.33594
2.41476

+ N * Wave Number Increment,

Channel 5: Repeat of Channel 4





APPENDIX-C: Infrared Channels Normalized Sensor Response Functions

AVHRR FM-203NOAA-H/i1

AVHRR Channel 3

Starting Wave Number: 2484.47217
Wave Number Increment: 7.13929

~ n = 0 through 59

- -
O.OOOOOE+OO 0.10945!-04 0.281SOE-04 0.609831:-04 0.140061:-03
O.JOSSlE-03 0.6117SE-03 0.11183E-02 0.17813:!-02 0.24182B-02
0.28923!!-02 Q_.32167'.!-02 0.34267E-02 0.3542lE·02 0.357751-02
0.3565lE•02 _0.35534E•02 0.35689£-02 0.35852E-02 O.J5727E-02
0.353461:-02 0. 34H~USE-U~ u.J44~.s~-u.:: U •.)4~48.l!;-02 0.34.z.ia.z.-02

0.34349!!-02 0.34568!!-02 0.34775E-02 0.34852£-02 0.3.&733E-02
o.34581~-oz 0.346l3E-02 0.)485813-02 0.3Sll.4E-02 0.35l97B-02
0.35126E-02 0.34999B-02 0.3.&871!!-02 0.34715E-02 0.34,93B-02
0.34l29B•02 0.335l9E-02 0.32592E-02 0.31470£•02 0.30333B-02
0.29110:&-02 0.27154:&-02 0.23767!!-02 0.l9012E-·02 0.138521:-02
0.92617E-03 0.56593E-03 0.30800E·03 0.151921:-03 0.742498-04
0.4ll57E-04 0.22843E-04 0.10043!!-04 0.34684E ••09 O.OOOOOB+-00

AVHRRChannel 4

Starting Wave Number:
Wave Number Increment:
n=

854.70068
2.50516
o through 59

---··- - - .---
O.l2838E-04. O.OOOOOlt+OO O.OOOOOE+OO 0.56581E-04 O.l754SB-03
0.3l639B-03 0.429308-03 0.52284E~03 0.79863&-03 0.1Cl77B-02
0.27592B-02. 0.43408'2.;.02 0.59l02E-02 0.71817B-02 0.811518•02
0.89152&-02 0.950771:-02 0.998871:-02 0.10391B-Ol . 0.107,IK-01
O.ll06SK-01 0.113291t-01 O.ll527E-Ol 0.116581:-01 0.11748•-0l
0.11821B•Ol 0.119011-01 O.ll991E-01 0.12088:&-01 0.12191B-01
0.122971:-0l O.l2.&06E-Ol 0.12517E-Ol 0.126272-01 0.12720-01
0.127942-01 O.l2827E-Ol 0.12830:&-0l 0.12826£-01 0.12830-01
O.l2&•5B•Ol 0.12645£-01 0.11996!-0l 0.106571:-01 0.16431.B-02
0.6342.&'&-02 0.41718JC-02 0.25247E•02 O.l4741E-02 0.162tTB-03
0.5293SB-03 0.32464B-03 0.19180E-03 O.lll84B-03 0.65160B-O.&
0.37159E•04 0.19221£-04 0.84591E-05 0.128,51:-05 o.ooooos+oo





APPENDIX-C: Infrared Channels Normalized Sensor Response Functions

AVHRR FM-203NOAA-H/i1

AVHRR Channel 5

Starting Wave Number:
WaveNumber Increment:
n=

781.24976
2.06295
o through 59

0.13817!!-03 O.l3106B•03 0.13327E-03 0.154122•03 0.196778•03
0.24099E-03 0.2610U-03 0.~7834E-03 O.Sl016B-03 0.12243-02 -
0.26155K-02 0.44979Z-02 0.6S607E•02 0.8S10SB-02 0.10113-01
0.11472E•Ol 0.122851-01 0.12691:1-01 o.12a1oz-01 0.130428•01
O.l3290B-Ol O.l3626K-Ol O.l,043E•Ol O.l4516B•Ol 0.14t65B-Ol
O.l5298B-Ol 0.15437£-01 0.15392!!-01 0.152231-01 O.l.t989B-Ol
0.14741!!-0l O.l4Sl6Z-01 0.14351!-0l 0.14271B-Ol 0.14252B-01
0.1425-'Z-Ol 0.14235E-Ol 0.14171E-Ol 0.140621-01 0.13910&-01
0.137082-0l 0.13402Z-01 0.129182-01 o.121au-01 0.11140-01
0.98207E-02 0.82362:1-02 0.64174'!-02 o.4492s2-02 0.2611'1Z-02
O.l2499E-02 0.37444E-03 0.1Sl95E-04 o.oOOOOE+oO 0.82010B-O-'
0.15007E-03 C.15868E-03 0.12764E•03 0.'167701-04 0.00000:&+00

.. -· - ~-- ..•.- .. -
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APPENDIX-C: Infrared Channels Normatizcd Sensor Resronse Functions

AVHRRFM-205 NOAA-D/12

AVHRR CHANNEL 3
STARTING WAVE I 2439.02393
INCREMENT. 9.41466

I.. NUMBER OF POINTS 60
0.44399E-04 0.43179E-04 0.55936E-04 0.97795E-04 0.18920E-03
0.37930E-03 0.75692E-03 0.14601E-02 0.23085E-02 0.28790E-02
0.31477E-02 0.32420E-02 0.32708E-02 0.33021E-02 0.33566E-02
0.34098E-02 0.34272E-02 0.34366E-02 0.34663E-02 0.35015E-02
0.35179E-02 0.34885E-02 0.34301E-02 0.33948E-02 0.33967E-02
0.34267E-02 0.34769E-02 0.35333E-02 0.35484E-02 0.34981E-02
0.34954E-02 0.36188E-02 0.36995E-02 0.35961E-02 0.34420E-02
0.33216E-02 0.29562E-02 0.21401E-02 0.12370E-02 0.65119E-03
O.JSSSSE-03 0.21053E-03 0.14129E-03 0.10082E-03 0.73649E-04
0.60597E-04 0.56961E-04 0.53706E-04 0.47812E-04 0.44102E-04
0.45278E-04 0.47985E-04 0.48839E-04 0.48308E-04 0.47904E-04
0.47980E-04 0.48140E-04 0.48160E-04 0.48099E-04 O.OOOOOE+OO

AVHRR CHANNEL 4-.'ARTING WAVE # 847.45752
INCREMENT 2.80419
NUMBER OF PODlTS 60
0.23528E-03 0.24989E-03 0.24905E-03 0.21907E-03 0.20944E-03
0.34807E-03 0.75972E-03 0.15077E-02 0.26267E-02 0.40744E-02
0.55908E-02 0.68815E-02 0.78196E-02 0.84976E-02 0.90207E-02
0.94608E-02 0.98665E-02 0.10275E-Ol 0.10653E-Ol 0.10935E-Ol
0.11072E-Ol O.lll04E-Ol 0.11095E-Ol 0.11102E-Ol 0.11148E-Ol
0.11250E-Ol 0.11415E-Ol 0.11628E-Ol 0.11867E-Ol 0.12104E-Ol
0.12293E-Ol 0.12382E-Ol 0.12336E-Ol 0.12206E-Ol 0.12071E-Ol
0.1198JE-Ol 0.11819E-Ol 0.11368E-Ol 0.10435E-Ol 0.90487E-02
0.74144E-02 0.57432E-02 0.41985E-02 0.28674E-02 0.18300E-02
0.11384E-02 0.73017E-03 0.51293E-03 0.39701E-03 0.33244E-03
0.30034E-03 0.28265E-03 0.26617E-03 0.25081E-03 0.23872E-03
0.23185E-03 0.23012E-03 0.23183E-03 0.23528E-03 O.OOOOOE+OO

AVHRR CHANNEL 5
STARTING WAVE # 787.40137
.~CREMENT 2.09809

ER OF POINTS 60
0.34277E-03 0.81468E-04 0.75120E-04 0.57879E-03 0.176~7E-02
0.34788E-02 0.55052E-02 0.76087E-02 0.95132E-02 0.10932E-Ol
0.11658E-Ol 0.11897E-Ol 0.11984E-Ol 0.12216E-Ol 0.12624E-Ol
0.13116E-Ol 0.13603E-Ol 0.14051E-Ol 0.14467E-Ol 0.14858E-Ol
0.15207E-Ol 0.15466E-Ol 0.15585E-Ol 0.15547E-Ol 0.15433E-Ol
0.15340E-Ol 0.15351E-Ol 0.15442E-Ol 0.15531E-Ol 0.15538E-Ol
0.15451E-Ol 0.15348E-Ol O.lSJlJE-01 0.15387E-Ol 0.15383E-Ol
0.15044E-Ol 0.14117E-Ol 0.12541E-Ol O.lOSOOE-01 0.81903E-02
0.58119E-02 0.35862E-02 0.17429E-02 0.51081E-OJ O.OOOOOE+OO
O.OOOOOE+OO 0.12053E-03 0.28451E-03 0.32615E-03 0.29113E-03
0.23141E-03 0.19459E-03 0.18866E-03 0.200SOE-03 0.21681E-03
0.22623E-OJ 0.22785E-03 0.22429E-03 0.21813E-03 O.OOOOOE+OO





.~•..- •....,...

APPENDIX-0

In the following table there are the coefficientsused for the split window algorithm derived by
McOain et Al..

Split Window Coefficients

NOAA-11

Bo = - 254.18

81 = 0.81

82 = 0.9291

830 = 0.789

831 = 0.1907

832 = - 49.16

833 = 0.2052

834 = -0.1733

835 = -6.78

NOAA-9

bo = -265.4789

b1 = 3.6084

-2.6353





APPENDIX- E

In the following pages it is shown a Fortran program which gives example of how extract
geophysical parameters and flags from the digital data.
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