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1 PURPOSE

The objective of this document is to define Lev@raducts to be disseminated to all science users.

Products for expertise are not mentioned in thatident.

Section 3 provides a general description of MADRASSPHIR and SCARAB instruments and the other
sections define the L1 products.

2 REFERENCE AND APPLICABLE DOCUMENTS

2.1 APPLICABLE DOCUMENTS

Index Title of document Reference
AD 1 System document TRO-SP-0-208-CNES
AD 2 Excel sheet for format details ProductDefinitiolPADRAS L1A-1-1-2-

3-B_ HDFMGTStructure _13revO0.xls
ProductDefinition_SAPHIR _L1A-1-2-3-
B _HDFMGTStructure_13rev0.xls
ProductDefinition_SCARAB _L1A-1-2-3;
B _HDFMGTStructure_13rev0.xls

AD 3 LO Products .definition MT/ISAC/ICD-level O
AD4 Data Products Plan for Megha Tropiques ISRO-MT-IAE38 — 2007
AD5 Algorithms for generating MADRAS Level-1|ISRO-MT-SAC-DP 39 — 2008

Data Products

ADG6 Saphir L1 processing algorithm requirements TROSBL602- CNES

AD7 Scarab : L1A processing requirements TRO-34-STI31ELNES

ADS8 MADRAS L1A processing algorithm TRO-32-ST-1619-CNES
requirements

AD9 MADRAS level 1-A2 processing algorithm | TRO- 32-ST-2567-CNES
requirement

AD10 |[SAPHIR L1A2 Processing algorithm TRO-33-ST-2720-GNE
AD11 |SAPHIR L1A3 Processing algorithm TRO-33-ST-2725-GNE
AD12 |SCARAB L1A2 Processing TRO-34-ST-2751-CNES

AD13 |SCARAB L1A3 Processing TRO-34-ST- 2776-CNES
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2.2 REFERENCE DOCUMENTS
Index Title of document Reference
RD1 Mission Rationale TRO-MTO-SP-209-CNES
RD2 Megha Tropiques Ground Segmentinternational Conference on Megha-Tropiques —
and Data Products Science & Applications, March 23-25, 2009,
Bangalore
RD3 ' Release 1.8.3 May, 2009,
HDF5 User’s Guide, http://www.hdfgroup.org/HDF5/doc/PSandPDF/HIDF
5 UG r183.pdf

3 INSTRUMENTS GENERAL DESCRIPTION

The MEGHA-TROPIQUES satellite is dedicated to thedg of the atmospheric water cycle
and energy budget in the tropical atmosphere.riig, slightly inclined relative to the equator
(20°), will allow it to obtain measurements with @xcellent revisit rate.
The satellite will carry four instruments:
- The MADRAS microwave radiometer, the mission’s mamstrument, designed to
measure precipitation and cloud characteristics,
- The SAPHIR microwave radiometer sounder , for daloug the vertical profiles of water
vapour in the atmosphere,

- The SCARAB broadband optical radiometer, for meaguradiation fluxes at the top of
the atmosphere,

- The GPS radio-occultation receiver, for determiniaimospheric temperature and
humidity.

The present document will address only the MADR&BPHIR and SCARAB L1 products
definition.

3.1 MADRAS INSTRUMENT

The MADRAS microwave radiometer is a passive insgnt based on the principle of the total
power radiometer. It collects the radiation emitlgdthe Earth/atmosphere system in various
channels (frequency bands). The selected chanb®|s23, 36, 89 and 157 GHz, have been
chosen for the study of precipitation and cloudrabteristics.

The 9 channels MADRAS radiometer main characiesistre listed in the following tables:

Central
Channels nominal Polarisation Bandwidth
frequency
M1-H 18,7 GHz H +100 MHz
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M1-V 18,7 GHz V +100 MHz
M2-V 23,8 GHz V +200 MHz
M3-H 36,5 GHz H +500 MHz
M3-V 36,5 GHz V +500 MHz
M4-H 89 GHz H +1350 MHz
M4-V 89 GHz \ +1350 MHz
M5-H 157 GHz H *+ 1350MHz
M5-V 157 GHz V + 1350MHz

Tableau 3.1-1: MADRAS channels

In order to cover a swath of around 1700Km withoastant incidence angle on all pixels, the
radiometer’'s antenna carries out a conical scaanangle of 45° to the nadir. The following
illustration shows the geometry of the image captas well as the distribution of the pixels
projected onto the ground:

WY AnTENNA

—_— SATELLITE speed

NADIR PATH
\
\

ON board ANGLE : 45,05°

INCIDENCE ANGLE :50 to 55°

\
‘
\
\
\
\
\\
‘
\
\
\
\
%
|
SWATH —

ANTENNA FOOTPRINTS
1700 Km SCAN ANGLE : 65>

Figure 3.1-1: Imaging geometry of MADRAS

The main characteristics of the scan are the faigw

Scan type Conical at constant speed
Scan coverage __+65°

Scan rate 24,1495rev/imn (2,4845sec)
Incidence angle 53,5°

Table 3.1-2:Typical Scanning characteristics of MRBAS
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The radiometer footprint (or IFOV) is defined ti® intersection of half power beam width of
the antenna main lobe and the earth surface. Dtigetoonical scanning of the antenna beam,
the footprints are in the shape of ellipses. Thsstrack spatial resolution corresponds to the
minor diameter of the elliptical footprint, the afptrack resolution corresponds to the major
diameter.




Réf. TRO-0-ST-1610-CNES
Ed: 3 Date: Janl17th 2013

C.N.E.S./I.S.R.O. Megha_TroplqueS Issue : 4

Page 14

The size of théootprint (cross and along track resolution) is given in titving table:

Channels Cross track resolution | Along track resolution

M1-H, M1-V, (18,7 Ghz)

M2-V (23,8 Ghz) 40 Km 67.25 Km
M3-H, M3-V (36,5 GHz)

M4-H, M4-V (89Ghz) 10 Km 16.81 Km
M5- H, M5-V (157 GHz) 6 Km 10.1 Km

Table 3.1-3: MADRAS footprint

The dwell time is defined as the time taken byah&enna to move a distance of one footprint,
the scan speed being constant, the dwell time dmilchlculated for each channel.

Pixels are defined as adjacent IFOV in cross toction.

To obtain the specified pixels with the followingsplution and achieve the requested
radiometric sensitivity, data is oversampled onrtiaga the cross track direction. Values of

samples are encoded on 12bits, collected in trenseitelemetry packets and transmitted on
ground. Automatic loop is onboard to control gamad affset of the MADRAS receivers.

The same number of samples is collected every lsoanin fact, for each scan, the valid data
are those covering the + 65° angles. Some exinplsa beyond + 65° are acquired on board.

No processing is performed on board.

During each scan period, calibration of the raditenés performed on an internal hot load
during some period of time and on a cold sky. | $hme way, hot load and cold sky samples
are acquired on board. Some extra samples areradaqun board beyond the calibration zone.

The following table provides for each channel, theell time, and the number of pixels per
scan:

Resolution | Dwell time | Number of pixels per scan
LFE channels : 18/23/36GHz| 40Km 16,8 ms 54
Channels M1 to M3
MF Channel : (89GHz) 10Km 4,2 ms 214
Channel M4
HF channels 6Km 2,5ms 356
Channels M5

Table 3.1-4characteristics of MADRAS channels
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The next table gives the sampling time, and nurnbsamples given in the science telemetry and the
total number for earth acquisition data and calibredata.
Details is given on number of hot and cold sampkees] for calibration purpose.

Sampling Number of Total samples per scan in the
time format (cf: ISRO format)
LF channels : 2ms 480
18/23/36GHz
Channels M1 to M3
MF Channel : 2ms 480
(89GH2z)
Channel M4
HF channels (157GHz) Ims 960
Channels M5

Table 3.1-5: Number of samples for earth acquisitdata

Hot calibration

Cold calibration

Sampling | Duration | Duration \N/gl?;bsea:ngf s Number of
>aMPING | for hot for Cold P Valid samples
time o e (Total :
Calibration | calibration acquired (Total acquired

samples) samples)

LF channels : 2ms 108.39ms| 43.49ms| Valid =56 Valid = 23

18/23/36GHz (72) (40)

Channels M1 to M3

MF Channel : 2ms 122.06ms 43.5ms Valid=62 Valid =23

(89GH2z) (72) (40)

Channel M4

HFE channels 1ms 142.09ms| 43.49ms| Valid =143 Valid = 45

Channels M5 (144) (80)

Table 3.1-6: : Number of samples for calibrationala

The number of the first/last valid samples of theoBes: earth observation (if limited to +/-
65°) , hot calibration, cold calibration is as &wils:
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First/Last sample
number for Earth
zone (+ 65°)

First/Last sample
number for Hot
calibration zone

First/Last sample numbe
for Cold calibration zone

LF channels :
18/23/36GHz

Channels M1 to M3

12/ 469 7162

8/30

MFE Channel :
(89GH2z)

Channel M4

16 / 466 5/ 66

8/30

HF channels
Channels M5

31/930 0/142

16/ 60

Tableau 3.1-7: Number of the valid samples

The rotation speed has been defined in order thatpkes/pixelscorresponding to 2

consecutive scan lines are overlapped by 10% f&HE channels. Then, pixels of 2
consecutive scan lines at low frequency are sicpmfily overlapped and a gap exists
between two consecutive scan lines for 157 GHzlpixe

The dynamic range of MADRAS radiometer brightnesagerature is 3K to 320K.

SAPHIR INSTRUMENT

The SAPHIR instrument is multi-channel passive owave humidity sounder. Atmospheric

-

humidity profiles can be obtained by measuring lirigss temperatures in different channels

situated close to the 183.31 GHz water vapour g@lisorline.

The channels characteristics are specified indhewing table:

Channels Central nominal frequencies (GHz) Channels bandwidth
S1 183,31+ 0,2 200MHz
S2 183,31+ 1,1 350MHz
S3 183,31 + 2,8 500MHz
S4 183,31 + 4,2 700MHz
S5 183,31 + 6,8 1200MHz
S6 183,31 + 11 2000MHZ

Table 3.2-1: SAPHIR channels
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Potential E. M.
Interferences

ca—hilh ook

6 5 mADRAs 4 3tmre 2 11 2 1cm3
(2 x 89 GHz)

m agm I

MM

—— 1833k
GHz

— 180

Figure 3.2-1: Repartition of water vapour channels

The dynamic range of SAPHIR radiometer brightnesspierature is 4K to 313K.

To ensure large swath coverage, the narrow beattmecadintenna is performing a Nadir across
track scanning when the satellite is moving ah&&e. following illustration shows the imaging
geometry.

Inciderce angle ':

N

Lernss track
direction

Figure 3.2-2: Imaging geometry of SAPHIR

The IFOV (footprint) is defined as the intersectairhalf power beam-width of the antenna
main lobe and the earth surface. Due to the scgrofithe antenna beam in the cross-track
direction, the shape and the size of the instapnta&otprint change from a circle at Nadir
to ellipses of different size over the swath. Thsib resolution of 10 km is defined for the
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Nadir footprint. The rotation speed has been @efito ensure that at Nadir, pixels of two
consecutive scan lines are adjacent.

The main characteristics of scan parameters are:

Scan type Cross track scanning at constant speed
Scan period 1,638 seconds (36,63 rev/min)
Incidence angle Variable along swath
Polarisation Variable along swath

Scan angle coverage (+655s ) +42,96° around Nadir

Table 3.2-2: Scanning characteristics of SAPHIR

The number of specifiegixels (non-overlapping footprint or IFOV) per schne and per
channel is 130, the dwell time is 6,406ms.

To obtain the specified pixels with the followingsplution and achieve the requested
radiometric sensitivity, data are oversampled oartbon the cross track direction by a factor or
1, 4. The sampling time is 4,576ms. Values of sasmpre encoded on 16bits, collected in the
science telemetry packets and transmitted on ground

The same number of samples is collected everylgwaand for each channels. The number of
samples collected over the earth/atmosphere camespo 182 samples per scan line.

Samples are to be interpolated to generate thefiggegixels.
No processing is performed on board.

In each scan, the receivers are calibrated usingtamal hot load, and using the same antenna
for sky-looking.

The number of valid hot calibration samples pendt®e and per channel is 7.
The number of valid cold calibration samples pansine and per channel is 7.
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3.3 SCARAB INSTRUMENT

SCARAB is an optical scanning radiometer devotethtomeasurements of radiative fluxes at

the top of the atmosphere. The optical radiometezomposed of 4 parallel and independent

telescopes focusing the reflected solar and emitieamal radiation of the earth atmosphere on

4 detection channels. Channel 2 and channel 3angidered as the main channels, channel 2
providing directly the solar energy reflected bg #rarth- atmosphere, channel 3 measuring the
total energy (solar and thermal). Channel 1 anchrobla4 are narrow band channels used for

scene identification in the visible (channel 1) amthe Infrared (channel 4) domains.

The main channels characteristics are listed inaghke hereafter:

Channel Wavelength
SC1 - Visible 0,5to 0,7um
SC2 - Solar 0,2 to 4um

SC3 - Total 0,2 to 50um
SC4 - IR Window 10,5to 12,59m

Table 3.3-1: SCARAB channels

To ensure a swath of about 2200km, a cross traahkngeg of the instrument is performed. The
cross track scanning is obtained by the rotatiotheftelescopes and associated detectors in the
Nadir plane, which is perpendicular to the satkpeed vector.

The footprint size of a radiometer sample is defibg detector channel characteristics and is
varying from 40km at Nadir to 200Km on the edge.

X Instrument
Reference Frame

YL

»

97.82°

Speed vector

\

/

S

Figure 3.3-1: ScaRaB imaging geometry.
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51 measurements per scan line and per channeblégeted when the radiometer is scanning
the earth surface over + 48.91°.

These measurements correspond to overlapped pmesound by definition.

The raw science data acquired on board correspgorasgerlapped pixels as defined by the
science community.

The characteristics of the scan are the following:

Scan type Cross track scanning at constant speed over
the earth/atmosphere observation

Scan period 6 seconds

Acquisition angle _+48,91° around Nadir

Angular sampling 34,15mrad corresponding to 62,5ms

Table 3.3-2: scan characteristics of SCARAB

The sample size is varying along the swath withfdHewing characteristics:

At Nadir Pixel 0 and N°50
Sample size diagonal across track 58,72 Km 192,04 Km
Sample size diagonal along track 58,72 Km 99, 27Km

Table 3.3-3: Samples size of SCARAB

Every scan period, a space view measurement isrpeetl for calibration, three samples are
measured per channel per scan.
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4 DEFINITION OF L1 DATA PRODUCT

4 types of L1 products will be disseminated to sceeusers: L1A, L1A2, L1A3, and L1B. The
products are defined in the following sections.

In the frame of the MEGHA-TROPIQUES, some L1 prddutave to be disseminated in Near
Real Time. They will be mentioned as NRT produatsl ahe other products as standard

products.
All products L1A, L1A2, L1A3 and L1B will be avaitde as standard and NRT products

4.1 STANDARD PRODUCT

= Standard products are defined orbit wise
= Data latency of standard products is six hours ()Jf8@n data acquisition in nominal situation at
ISSDC

4.2 NRT PRODUCTS

= NRT products are dumping wise products. The amofidata of one NRT file will depend on
the quantity of data transmitted to the groundistabver one pass. Generally, the size of a
NRT product will on average be equal to one orlutsa.

= Data latency of the NRT products is expected tebe than 3 hours from sensing to users.
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4.3 GENERAL CHARACTERISTICS OF PARAMTERS

4.3.1 Satellite modes

Satellite flip and orbit manoeuvres:

Satellite is required to flip around yaw axis by018n order to avoid sun entry in some
platform equipment. Typically a few times per year.

Duration of a manoeuvre is approximately 20 minutes
Satellite modes conventions:

The following satellite modes defined by ISRO adentified, the related code information is

provided:
Satellite | Flag convention , , :
Explanations L1 data valid or Invalid
Mode
MSB LSB
1 0 0|0 No Flip condition equivalent Valid
forward configuration
0 |1 Flip Transition Invalid L1 data in prodsict
3 0 11]0 Flipped condition equivalent to Valid
backward configuration
4 0 1|1 Attitude manceuvres for orbit Invalid L1 data in products
maintenance
5 1 0|0 Attitude manoeuvres for payloadFor Calibration purpose
calibration purpose L1 product not disseminated
(expertise product only)
6 1 0 |1 Attitude bias for payload For Calibration purpose
Operation L1 product not disseminated
(expertise product only)
1 1]0 Gyro calibration Invalid L1 data in prothkic
8 1 1|1 MADRAS in fixed Mode For Calibration puge
L1 product not disseminated
(expertise product only)

Table 4.3-1: Satellite mode conventions
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4.3.2 Scanning Direction

The MADRAS instrument scanning direction is anbaelwise around yaw direction as
observed from “~Yaw *

SAPHIR and SCARAB instruments scanning from “+Pitth “+Yaw” as observed from
“+Roll”.

The sequence in which samples will be acquired miggpen flip status and scan direction.

The imaging geometry is termed as forward or bac#lves explained in Fig 1 for MADRAS
payload and in Fig 2 for SCARAB & SAPHIR payloads.

BACKWARD FORWARD

Pitch e ocity

axis

Scan
direction

Figure 4.3-1: MADRAS scans line geometry: forwand &ackward definition
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BACKWARD FORWARD

Pixel 1 SCARAB & SAPHIR

Pixel 1
SCARAB & SAPHIR

Figure 4.3-2: SAPHIR and SCARAB scan line geomttryard and backward definition

4.3.3 Definition of some L1 parameters

The following definition will be taken into accoummtthe L1 product parameters definition.

4.3.3.1 Orbit
= The orbit altitude is about 865,5 kand inclination 20°.

= Orbitis 7 days phased orbit, the ground track aepgself after 97 revolutions .The
longitude separation between successive orbitsagte25, 98°. The ground track will
be maintained within 10km limits.

= Orbit number is increased by one at every ascenzivgs over.

4.3.3.2 Geodetic Latitude

» The geodetic Latitude (angular distance betweentZef each place and equator)
will be provided for SAPHIR and MADRAS, and alsa tbe products L1A3 et L1B
of SCARAB (combined products).
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= Convention : -90/ +90° ( 0° corresponds to equatB@° is north and -90° is south).

4.3.3.3 Geodetic Co-Latitude

» Geodetic Co-latitude (angular distance betweemtnth pole and the zenith of each
place) will be provided for the products L1A antiA2 of SCARAB.

= Convention : 0/180° ( 0° corresponds to north, i8@&quator and 180° is south).

4.3.3.4 Longitude
= Convention : 0 to 360°, starting from Greenwich @)d rotating towards the East.

4.3.3.5 Longitude and latitude at Nadir

» Longitude and latitude at Nadir is computed attitme of the first pixel /sample for
L1A and L1A2 products .

4.3.3.6 Time unit

= UTC time :itis atime standard based on Inteomal Atomic Time (TAI) with
leap seconds added at irregular intervals to cosgierfor the Earth's slowing
rotation. Leap seconds are used to allow UTC teatotrack UT1, which is mean
solar time at the Royal Observatory, Greenwich. difference between UTC and
UT1 is not allowed to exceed 0.9 seconds. The $eapnd will be handled at level 0
processing .

4.3.3.7 Viewing zenith angle (SCARAB) or incidence angle (MDRAS, SAPHIR)

The satellite viewing zenith angle at pixel cerftig is the angle in degrees betweig(zenith) and

\WD(viewing direction). Assuming that (N, W, Ze) i®tlocal referential, earth tangent in P. P is tlxelp
centre on earth surface.
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Figure 4.3-3: Viewing zenith angle or incidence keng

(®D) is the geodetic latitude.
The viewing zenith anglé) is the angle in degrees betweﬁgano\ﬁj.

Definition of satellite azimuth viewing angle akpl centre

Let VD: be the projection o¥D in the planéN,W).

The satellite azimuth viewing angle.} is the angle in degrees between the local NOFemavD: . oy IS
computed from North and is positive (between Q86°) if VDt is located on the East side of the
reference frame and negative (between 0 and -1B®Dt is located on west side

North
® North
A
VDt VDt
<0
(Pv>0 \/A

© > East ¢ ©

Zenith \Weat Zenith

Figure 4.3-4: Viewing azimuth angle at pixel center

Finally, 0° corresponds to North , +180 and -188itnuth correspond to south, +90° azimuth cornedpo
to East and -90° to West
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4.3.3.8 Solar Zenith angle

The same conventions are used to define the sehéthzand azimuth angles at pixel centre, replattieg
viewing direction by the sun directio®D (vector from P to the sun):
The solar zenith angl@d) is the angle in degrees betwefégandSD.

A

ZECEF

Rs = (es;2+es,?)"°

P(el,ez,eg)

,
,
~
AR Psy
, \
\

'
| eS3

| 2

Figure 4.3-5: Solar viewing angle

Zenitr

West

North
180¢

90°

0°<Bs < 90°
Day

90°<Bs < 180°
Night

The solar zenith angle is varying from 0 to 180the angle is between 0 and 90° , it correspdodiay
time and if the angle is varying from 90 to 18@°corresponds to night
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Let SD: be the projection 08D in the planéN,W )
The solar azimuth angled) is the angle in degrees betwelrandSD: . @s IS from the North axis .

North
® North
A
SDt VDt
¢ov<0
iy > East ¢ Q
Zenith Weat Zenith

Figure 4.3-6: Solar azimuth angle at pixel center

Finally, 0° azimuth corresponds to North , +18@ at80° azimuth correspond to south, +90° azimuth
correspond to East and -90° to West

4.3.3.9 Relative azimuth angle

Relative azimuth angle = Solar azimuth angle — iigvazimuth angle .
The relative azimuth angle can vary between 0 &td 3

4.3.3.10Sun glint detection

Sunglint is a phenomena that occurs when the sun refléfdiseosurface of the ocean at the same angle
that the satellite sensor is viewing the surfaced@étect this phenomena , a flag will be raisedrwhe
pixels/samples are likely affected by Sun glipe@ular reflectance of Sun light over the observed
surface).

For a perfectly flat surface and a given viewingmetry, the geometry is described in the 2 figure
below :
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Figure 4.4.3.9-1 : Sun glint geometry : illustratiof solar reflection vector

Sun

North
______ Solar azimuth
- angle
Satellite
Earth
\\( (sample)
West East
Solar Saj:ellitﬁ
reflection azu;r:\u.étle

South

Figure 4.4.3.9-2 : Sun glint geometry in azimukling where sun and satellite angles
vectors projected on the plane tangent to the Easthface.

Then, for a flat surface, and sun and instrumeimgbeonsidered as points, a sun glint event happen
when the following solar and viewing angles ardilfilg the formula below :

Solar_Angle_zenith = Viewing_Angle_zenith

Solar_Angle_azimuth= Viewing_Angle_azimuth — 180°

In fact, as the sun has an angular diameter of Otb8re will be a range of specular reflectionlaribat
can reflect light from some part of the sun disnts the radiometer. In addition, surfaces obsetwethe
instrument are not perfectly flat; they exhilmtighness at very different scales. These manyfdicsts of
varying slope and orientation will reflect incidesutn light in a wide-ranging direction.

Then , to take into account these items, a flagheilraised when computed solar angles are witlciona
angle closed to the value of the above formula. lifhigs will be identified as parameters and cooé&l
modified if required after launch.
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4.3.3.11Datation of samples and pixels

Datation of MADRAS L1A samples

As samples are acquired at regular period wittsnam line, for each sample, the date is obtainetdy
date of the first sample given in the header ghesniumber of instrument sample acquisition period
depending on sample position.

For each scan,

Date of MF Sample (n) = Scan_FirstSampleAcqTime*Klt-_Sample_AcquisitionPeriod))

Date of LF Sample (n) = Scan_FirstSampleAcqTime*{MF_Sample_AcquisitionPeriod)

Date of HF Sample (n) = Scan_FirstSampleAcqTime*{HF_Sample_AcquisitionPeriod)

Datation and L1A3/L1A2 MADRAS pixels

For the same reasons as above, date of pixelg isctn is as follows

For each scan,

Date of MF pixels (n) = MF_Scan_FirstPixelAcqTime ¥ (Pixel _AcquisitionPeriod))
Date of LF pixels (n) = LF_Scan_FirstPixelAcqTime + (Pixel_AcquisitionPeriod)
Date of HF pixels (n) = HF_Scan_FirstPixel AcgTima * (Pixel _ AcquisitionPeriod)

The pixel acquisition period corresponds to theetinterval between 2 consecutive 10km 89GHz pixels
Datation of SAPHIR L1A Samples

As samples are acquired at regular period, for eachple the date is derived for the date of thst fir
sample given in the header plus the number ofunstnt sample acquisition period from first sample t
the current sample

Date of SAPHIR sample (n) = Scan_FirstSampleAcqTime* (Sample Acquisition Period)

Datation of SAPHIR L1A2 pixels
For the same reasons as above, date of pixelg iscdm is as follows
For each scan,

Date of SAPHIR pixel (n) = Scan_FirstPixelAcqTime* (Pixel Acquisition Period)
Datation of Scarab L1A/L1A2 samples

As samples are acquired at regular period, for eachple the date is derived for the date of thst fir
sample given in the header plus the number ofunstnt sample acquisition period from first sample t
the current sample

Date of SCARAB sample (n) = Scan_FirstSampleAcqTH#me* (Sample Acquisition Period)

Datation of SAPHIR/SCARAB L1A3

Date of SCARAB (SAPHIR ) (n) = Scan_FirstpixelAcqia + Pixel Acquistion time(n)

The “pixel acquisition time” corresponds to tinmarval elapsed from “Scan first pixel Acquisition
time”
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Datation of MADRAS/SAPHIR /[SCARAB L1B cells

Date of MADRAS or SCARAB or SAPHIR cell (n), onlyne of the row will be provided (Row _First
cell AcqTime )

4.3.3.12Definition of Level-1 Product Quality flags

The MT-products are archived with three levelQofhlity flag. These are as follows
e Product level Quality flag
* Scan level orrow level Quality flag

» Sample/Pixel /cell level Quality flag

4.3.3.12.1Definition of Product level Quality flag
The product level Quality flag is defined to indiedahepercentagef valid scans in the product.

The invalid scans are due to number of skips egsh data stream with reference to flip transitamiod,
attitude manoeuvres for orbit maintenance, attitomdmoeuvres for payload calibration purpose, altitu
bias for payload operation, Gyro calibration.

During Flip , L1data product will not be generatedscans will be declared “invalid”

During calibration modes such as MADRAS fixed mo8&PHIR and SCARAB calibrations

modes, the L1 data product will not be generated .

4.3.3.12.Definition of Scan/row level Quality flag

The scan/row level quality flag is defined to icatie few attributes about the particular scan/row
along with the payload operation modes and saaljiteration modes. Scan/row level Quality flag \wél
provided in short integer (16 bit) data type. Thtaise component definitions are provided in suttisas
4.4.3.12.2.1, 4.4.3.12.2.2 and 4.4.3.12.2.3 foNRAS SAPHIR and SCARAB payloads respectively.

The definition of few scan level quality flags coomgnt is as follow :
Scan Validity / Flag:
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This flag is set to value “1” to indicate useosskip these records. The flag is set to 1 in cdise
missing MADRAS, (SAPHIR or SCARAB) data records ijoccase of maneuvers or flip

Pass Type:
This flag is set to valug ff pass for the current scan is Descending.

Scanning type:
This flag is set to “1"d€anning is carried out through backward scanniodem

Remark :

SAPHIR and SCARAB are switched to waiting mode imyrflip, then no data are downloaded for both
instruments .

During Flip , MADRAS is maintained in nominal mod&éen flip can be observed in the data flow , aiekite
mode flag should be indicating “Flip transition”

Scan Error :

It is set to value “1” during satellite mode cgaroperation or payload mode change of operation
and also in fixed mode
Row error :

Same as scan error

Datation error :

It is set to value “1” if time stamping for thecmed in Level-0 Sensor file is not identified cartlg
or consistent with date of previous scans
PRT error:
It is set to value “1” if at minimum one of tidatinum Resistance Thermometer (PRT) is invalid
or if dispersion on the data is not as expected
Encoder error

It is set to value “1” if Encoder error is fountt js applicable to MADRAS

Level 0 CRC status
It is applicable to SAPHIR and SCARAB L1A, L1A2qaucts and will identify bit error in the LO
input data flow.

Madras correction flag :
Due to a suspected electrical interference, thdRAS instrument , two type of observations were enad

- data are affected by random channel mixing. foisd that intrinsic data of the 9 channels are
generally not affected but located at different iffamss in the transmitted data stream. A
methodology has been worked out by the CNES aR®DI®roject teams for realignment of the



CNES/ILSRQ.  Megha-Tropiques

‘

1)
=}

rs.



C.N.E.S//I.S.R.O.

Megha-Tropiques

Réf.
Ed: 3
Issue : 4
Page 34

TRO-0-ST-1610-CNES
Date: Janl17th 2013

4.3.3.12.2.1Scan /row quality Flag for MADRAS L1A to L1B

The Scan/row quality flag is 16 bit unsigned imtegarameter. Each bit of this parameter is asdigmelifferent
Quality flags which are listed in following table:

Bit no Quality Flag Definition of bit values
' Name Bit Value Definition
Scan/row Bit=0 Scan/row is valid
15 MSB) validity flag Bit =1 Scan/row is invalid
Bit=0 Ascending Pass
14 Pass Type Bit=1 Descending Pass
. Bit=0 Forward scanning
13 Scanning type Bit=1 Backward scanning
Bit=0 OK
12 Scan/row erro Bit= 1 Error
. Bit=0 OK
11 Datation error Bit=1 Error
Bit=0 OK
10 PRT error Bit=1 Error
Bit=0 OK
9 Encoder error Bit= 1 Error
Madras Bit =0 No correction in the scan
8 i
correction flag Bit =1 Correction applied in the scan
Global Bit=0 OK
7 consstgncy of Bit = 1 Error
corrections
6 Blank Bit =0
Bit5 | Bit4 Bit 3
0 0 0 Nominal
5-3 Payload mode 0 0 1 Calibration
0 1 0 Fixed
0 1 1 Invalid
Bit2 |Bitl |BitO
2-0 . Valid data : No Flip condition
(LSB) Satellite mode | 0 0 0 equivalent forward configuration
0 0 1 Invalid data: Flip Transition
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Valid data : Flipped condition
0 1 0 equivalent to backward
configuration
0 Invalid data: Attitude manoeuvres
1 1 for orbit maintenance
1 Invalid data: Attitude manoeuvres
0 0 for payload calibration purpose
1 Invalid data: Attitude bias for
0 1 payload operation
1 1 0 Invalid data: Gyro calibration
1 Valid data : MADRAS in fixed
1 1 Mode (ground investigation only)

Table 4.3-2.11.2.1: Scan quality flag for MADRAS

4.3.3.12.2.Scan/row Quality Flag for SAPHIR in levels L1A toL1B

The Scan quality flag is 16 bit unsigned integerapeeter. Each bit of this parameter is assignedifterent
Quality flags which are listed in following table:

Bit o Quiality Flag Definition of bit values
1t NO. Name Bit Value Definition
15 Scan/row Bit=0 Scan/row is valid
(MSB) | validity Flag Bit =1 Scan/row is invalid
Bit=0 Ascending Pass
14 Pass Type Bit=1 Descending Pass
. Bit=0 Forward scanning
13 Scanning type Bit=1 Backward scanning
Bit=0 OK (Not applicable to L1A3)
12 Scan/row error Bit=1 Error (Not applicable to L1A3)
. Bit=0 OK
11 Datation error Bit=1 Error
Bit=0 OK (Not applicable to L1A3)
10 PRT error Bit=1 Error (Not applicable to L1A3)
9-8 blank Bit=0
Bit=0 OK -
Not valid for Level-1A3 &
7 CRC Status Bit = 1 Error L1B
6 blank Bit=0
Bit 5 Bit 4 Bit 3
0 0 0 Nominal mode
5-3 Payload mode | 0 0 1 Fixed mode (investigation only)
0 1 0 Hot calibration (investigation only)
0 1 1 Cold calibration (investigation only)
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1 0 0 Nadir looking (investigation only)
Bit 2 Bitl | BitO
Valid data : No Flip condition equivale
0 0 0 forward configuration
0 0 1 Invalid data: Flip Transition
Valid data : Flipped condition equivale
0 1 0 to backward configuration
2.0 0 Invalid data: Attitude manoeuvres for or
Satellite mode 1 1 maintenance
(LSB) Invalid data: Attitude manoeuvres f
1 0 0 : .
payload calibration purpose
1 Invalid data: Attitude bias for paylog
0 1 operation
1 1 0 Invalid data: Gyro calibration
Valid data : MADRAS in fixed Mode
1 1 1 . o
(ground investigation only)

Table 4.3-3.11.2.2: Scan quality flag for SAPHIRALid L1B

4.3.3.12.2.8%can/row Quality Flag for SCARAB in levels L1A, L1A2 to L1B

The Scan quality flag is 16 bit unsigned integerapeeter. Each bit of this parameter is assignedifterent
Quality flags which are listed in following table:

. . Definition of bit values
Bltire, | QUL HER) R Bit Value Definition
15 Scan/row validity Bit=0 Scan/row is nvalid
(MSB) | Flag Bit =1 Scan/row is invalid
Bit=0 Ascending Pass
14 Pass Type Bit=1 Descending Pass
: Bit=0 Forward scanning
13 Scanning type Bit=1 Backward scanning
Bit=0 OK (Not applicable to L1A3)
12 Scan error Bit=1 Error (Not applicable to L1A3
. Bit=0 OK
11 Datation error Bit=1 Error
10-8 Blank Bit =0
; Level-0CRC | Bit=0 oK Not valid for
Status Bit=1 Error Level-1A3 & L1B
6 Blank Bit=0
5-3 Payload mode Bit5 | Bit4 Bit 3
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0 0 0 Nominal mode
Fixed mode (investigation
0 0 1
only)
MS calibration (investigation
0 1 0 only)
MT calibration (investigation
0 1 1
only)
1 C calibration (investigation
0 0 only)
Nadir looking (investigation
1 0 1 9( 9
only)
Bit2 Bitl Bit0
Valid data : No Flip condition
0 0 0 equivalent forward
configuration
0 0 1 Invalid data: Flip Transition
Valid data : Flipped condition
0 1 0 equivalent to backward
configuration
Invalid data: Attitude
2-0 Satellite mode 0 1 1 manoeuvres for orbit
(LSB) maintenance
Invalid data: Attitude
1 0 0 manoeuvres for payload
calibration purpose
1 Invalid data: Attitude bias for
0 1 payload operation
1 1 0 Invalid data: Gyro calibration
Valid data : MADRAS in fixed
1 1 1 Mode

(ground investigation only)

Table 4.3-3.11.2.3: Scan quality flag for SCARAB lahd L1A2

4.3.3.12.Definition of Sample/Pixel/cell level Quality flag

The sample level quality flag is defined for led|, pixel level quality flag for Level-1A2
products, level-1A3 product, and cell level quafigg for level-1B product . These 16bit (shorteiger
datatype) flags are implemented to indicate infdiromaabout the particular sample/pixel/cell. Thewise
definition is presented in sub sections: 4.4.3.12a8d 4.4.3.12.3.2 for MADRAS/SAPHIR and SCARAB

respectively.

ON/OFF Flag:
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This flag is set to bit value “1” when particuladrannel is ON” and working nominally .
The parametric value of TB/Radiance value will @goassigned to a fill value if channel is
OFF or declared unable for nominal use. This idyfuapplicable to MADRAS. In
SAPHIR/SCARAB , channels can’t be switched ON/OEpasately but this could be used
for invalid data in case on channel is not workpmgperly

Sun Glint:
This flag is set to value “1” if and only if sutirg is present. The flag is not applicable to Star

Surface type

With reference to a map , the flag identifies & tentre of the sample or pixel is located overd.an
or over the sea .

Land/sea contamination

With reference to a map , only if the pixel/sampatre is located over sea (refer to surface type
flag) the flag identifies possible land contamioatin an area surrounding the pixel centre and
having dimensions close to pixels/sample surface.

In case the surface type flag is indicating lahd,ftag land/sea contamination has no significance

TB/Radiance Validity:

This flag is the representative of TB/Radiance dyicaange specification; it is set to value
“1” if corresponding sample TB/Radiance value ist af dynamic range as per

specification or in case of any error that migheetf the proper use of data (geolocation
error, scan invalid, channel OFF, calibration faglu...)

Level-0 Count error

This flag is set to value “1” if the sensor coumempass a threshold (LO count is saturated)
orif sensor count is less than a threshold (LO tbas a poor value)

TB correction flag :
This is applicable to MADRAS only.
Due to a suspected electrical interference, the IRAB instrument data are affected by random
channel mixing. It is found that intrinsic datatbé 9 channels are generally not affected but
located at different positions in the transmittedadstream.
A methodology has been worked out by the CNESISR® Project teams for realignment of the

data. With this additional processing, a significamount of data is recoverable. Not recoverable
data will be tagged as filled values.

This flag is set to value “00” if no coctn is applied to samples,

And 11 or 01 or 10 information is given “complexity of corrections” . IF complexity is
higher , probability to have incorrect data is iggthigher . This flag is a warning to user.

Geolocation poor estimation

The flag is set to value “1” in case there is s@mers in geolocation computations due to lack of
OAT for example or during manoeuvres etc..

Calibration flag

The flag may corresponds to various situation
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Calibration Failure:

This flag is set to value “11” if calibration pre=is failed for a scan due to
unavailability of valid Hot count data/cold courRP counts data.

For MADRAS, this may indicate that the channelatusated and data are not valid

Partial calibration:

This flag is set to value “10” if some PRT or earthunt or cold count error has been
encountered

In Madras the flag could be set to partial caliloraif the calibration data gain, offset
have been derivated from previous valid calibratiata

Degraded gain averaging

The flag is set t0"01", if calibration data can’e lcomputed averaging over a
nominal number of scans

Nominal Calibration
The flag is set to “00”

Hot count error:

This flag is set to value “1” if valid hot counttdds not available or erroneodsis valid in case of
MADRAS & SAPHIR sensors.

Cold Sky count error:

This flag is set to value “1” if valid Cold Sky coudata is not available or erroneous.
AGC/AQOC loop

The flag indicates if the loop is active or ingeti It is applicable to MADRAS only.

Spacecount error : the flag is set to “1” if tloenputation of space pixels mean is not erroneous

Ice flag

With reference to a map , the flag identifies & mr no ice is possible and when map information is
not available
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4.3.3.12.3.8ample/pixel /cell Quality Flag for MADRAS for levds L1A, L1A2, L1A3 &

L1B product

The Sample/pixel quality flag is 16 bit unsignedeger parameter. Each bit of this parameter isgasdi to
different Quiality flags which are listed in follomg table:

Bit no.

Quality Flag Name

Definition of bit values

Value Bit definition
15 .- 0 Valid
(vsg) | TB validity 1 Invalid
, 0 Sun Glint not present
14 Sun Glint 1 Sun Glint present
13 Land/Sea 0 Land/Sea contamination not exist
contamination 1 Land/Sea contamination exist
0 Sea
12 Surface Type 1 Land
0 Channel is ON
11 ON/OFF channel Flag 1 Channel is OFF
0 No error
10 Level-0 Count error 1 LO count Saturated or LO count poor value
Level O hot or cold 0 No error
9 count .
error 1 Error in cold or hot count
. ... 10 Good
8 Geo-location estimatio I Poor/Bad
Bit 7 |Bit6
0 Calibration is OK
7 and Calibration Flag 0 - - -
6 1 1 | Calibration failure
0 1 Degraded gain averaging
1 0 Partial calibration
BItS | gita
5 and 0 0 No correction
4 an Complexity of TB 0 1 Low
correction .
1 0 Medium
1 1 High
3 Int lati lit 2 Good
nterpolation quali
p q Y 11 Bad
Bit=1 Active
2 AGCIAQC loops Bit =0 Inactive
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Bitl | Bit0
10 0 0 ICE
LsB ICE Flag 1 o | NolICE
(LSB) 0 1 Spare
1 1 Ice Map information is not available

Table 4.3-3.11.1.a: Sample/Pixel quality flag foADRAS

. . Quality Flag Bit applicability | Remarks
Bitno. | Quality Flag Name for different levels of products

15 TB validity L1A | L1A2 L1A3 | L1B

14 Sun Glint L1A| L1A2 L1A3| L1B

13 Land/Sea contamination L1IA L1A2 L1A31B

12 Surface Type L1IA L1A2 L1IA3 L1B

11 ON/OFF channel L1A L1A2 L1A3

10 Level-0 Count Saturated/poor valuelA

9 Level 0 hot or cold count error L1A L1A2 L1AB

8 Geo-location estimation L1A L1A2 L1ABL1B

7 and 6| Calibration Flag L1A| L1A2 L1A3

5 and 4| TB corrected L1A| L1A2 | L1A3

3 Interpolation quality L1A2 L1A3 L1B

2 AGC/AOCC loop active L1A L1A2 L1AS

1-0 ICE Flag L1A| L1A2 L1A3| L1B

Table 4.3-3.11.1.B: Sample/Pixel quality flag Vayidor MADRAS different levels of product
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4.3.3.12.3.83ample/pixel/cell Quality Flag for SAPHIR in the evels L1A and L1A2, L1A3
& L1B product

The Sample/pixel quality flag is 16 bit unsignedeger parameter. Each bit of this parameter isgaedi to
different Quality flags which are listed in follomg table:

: : Definition of bit values
Bitno. | Quality FlagName Iy o Bit definition
15 - 0 Valid
(vsp) | 1B validity 1 Invalid
. 0 Sun Glint not present
14 Sun Glint 1 Sun Glint present
13 Land/Sea contamination 0 Land/Sea contam!nat!on no.t exist
1 Land/Sea contamination exist
0 Sea
12 Surface Type 1 Land
0 Channel is valid
11 ON/OFF channel Flag 1 Channel is unvalid
10 Level-0 Count Saturated 0 Not Saturated
1 Saturated
0 Count is ok - Able to generate TB
9 Level-0 Count poor valu 1 Count is poor - Unable to generate [TB
. o 0 Good
8 Geo-location estimation 1 Poor/Bad
Bit7 |Bit6
o 0 0 Calibration OK
Calibration Flag : : :
7 and 6 1 1 Calibration failure
0 1 Degraded gain averaging
1 0 Partial calibration
Hot count error 0 OK
5
1 Error
0 OK
4 Cold Sky count error
y 1 Error
3 Int lati lit 0 Good
nterpolation quali
p q y 1 Bad
2 Blank 0
Bit1l | BitO
1-0 0 0 ICE
(Lsp) | 'CEFlag 1 |lo INoicE
0 1 Spare
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1 1 Ice Map information is not available

Table 4.3-3.11.3.2.a: Sample/Pixel quality flag $PHIR L1A and L1A2, L1A3 & L1B

. . Quality Flag Bit applicability | Remarks
Bitno. | Quality Flag Name for different levels of products
15 TB validity L1A | L1A2 | L1A3 | L1B
14 Sun Glint L1A| L1A2 | L1A3| L1B
13 Land/Sea contaminationf L1A L1A2 L1AB L1B
12 Surface Type L1IA| L1A2| L1A3| L1B
11 ON/OFF channelFlag L1A L1AZ

10 Level-0 Count Saturated], L1A

9 Level-0 Count poor valueL1A

8 Geo-location estimation L1A L1AZ L1A3 L1B
7and 6| Calibration Flag L1A| L1A2| L1A3

5 Hot count error L1A

4 Cold Sky count error | L1A

3 Interpolation quality L1A2| L1A3| L1B
2 Blank

1-0 ICE Flag L1A| L1A2 | L1A3| L1B

Table 4.3-3.11.3.2.b: Sample/Pixel quality flagitliy for SAPHIR different levels of product
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4.3.3.12.3.3ample/pixel/cell

Quality Flag for SCARAB in the évels L1A and L1A2,

L1A3 & L1B products

The Sample/pixel quality flag is 16 bit unsignedeger parameter. Each bit of this parameter isgaedi to

different Quality flags which are listed in follomg table:

; . Definition of bit values
ELiEek. | QU REY NS Value Bit definition
) . 0 Valid
15 Radiance validity 1 Invalid
14 Blank 0
13 Land/Sea contamination 0 Land/Sea contam!nat!on no.t exist
1 Land/Sea contamination exist
0 Sea
12 Surface Type 1 Land
0 Channel is valid
11 ON/OFF channel flag 1 Channel is not valid
10 Level-0 Count Saturated 0 Not Saturated
1 Saturated
9 Level-0 Count poor valu 0 Count is ok - Able to generate Radiance
P ! Count is poor - Unable to generate Radia
) . . 0 Good
8 Geo-location estimation 1 Poor/Bad
0 OK
7 Space count error 1 Error
6 Blank 0
5 Blank 0
4 Blank 0
. . 0 Good
3 Interpolation quality 1 Poor/Bad
) 0 Good
2 Gain_flag
1 Error
1-0 Blank 0

Table 4.3-3.11.3.3a: Sample/Pixel quality flag &#@ARAB L1A and L1A2, L1A3 & L1B

nce
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, , uality Flag Bit applicability | Remarks
Bit no. | Quality Flag Name I%rdiff)grenéJ Ievelzpof proda/cts
15 Radiance validity L1A| L1A2| L1A3| L1B
14 blank

13 Land/Sea contamination L1IA L1A2 L1AB L1B
12 Surface Type L1A| L1A2| L1A3| L1B
11 ON/OFF channel flag L1IA L1A2

10 Level-O Count Saturated] L1A L1A2

9 Level-0 Count poor valueL1A | L1A2

8 Geo-location estimation L1A L1AZ2 L1A3 L1B
7 Space count error L1A L1AZ

6 Blank

5 Blank

4 Blank

3 Interpolation L1A2| L1A3| L1B
2 Gain flag L1A | L1A2

1-0 Blank (ice flag) L1A3

Table 4.3-3.11.3.3.b: Sample/Pixel quality flagitfiy for SCARAB different levels of product

4.3.3.13 Definition of some attribute in L1 products

The Satellite configuration attribute is a 6bitsagrcontaining the following information :

Bit 5 (MSB)

Bit 4 Bit 3

Bit 2 /1/0(LSB)

SL configuration
of the first scan
(Backward=0,

Forward=1)

Instrument mode change Satellite mode change during

during the orbit or

the orbit or segment wise

segment wise file (0=No product(0=No change,
change, 1=change) 1=change)

Satellite Mode of first
scan (refer to table
section 4.3)
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5 FORMATTING CONVENTIONS

5.1 FORMAT FOR L1 PRODUCT

The MT Level-1 orbit-wise or segment-wise produei be archived inHDF5 format version 5-
1.6.4. TheHDF is a common data format that has been developeddtscientists and programmers in
storing, transfer and distribution of datasets dpeis) which are created on various machines atid wi
different software. It also refers to a collectioh software, application interfaces, and utilititeat
comprise thédDF library and allows users to work witiDF files.

HDF is designed by the US National Centre for Supeprdmg Application NCSA in 1988 and
freely available function library by the same nawith a set of command line utilitieslDF having the
properties like self describe-ability, extensilyilitversatility, flexibility, portability, standardation and
most important is that it is available in publiondain.

Data dissemination inHDF format :

HDF is a multi-object file format for sharing sciemtiflata in a distributed environmertDF was
designed to address many requirements for stodiegtsfic data, including:
(a) Support for the types of data and metadata commas®y by scientists

(b) Efficient storage of and access to large data sets
(c) Platform independence
(d) Extensibility for future enhancements and comphtijbwvith other standard formats

HDF files are self-describing. The term ‘$elf-description” means that, for each HDF data
structure in a file, there is comprehensive infotiora about the data and its location in the filehig
information is often referred to as metadata. Alsany types of data can be included within an HIDg: f
For example, it is possible to store symbolic, nucaé and graphical data within an HDF file by ugn
appropriate HDF data structures.

5.1.1 Megha-Tropiques Data products Distribution requirements

Data Products oMEGHA-TROPIQUESmission are global in nature and is likely to evded to
registered users on internet. A data storage @ndval system should bear the following features:

1. Support for a Scientific Data and Meta dat&torage of MT data requires support for extremely
large and complex datasets and various datatypetaddta, supplementary data that describes the
basic data, includes information such as the dimessf an array, the datatype of the elements of
the record etc

2. Support for a range of hardware platfornThe Hyper Spectral Imager data can be originated
any one machine only to be used later on manyrdiftemachines. So the aim is to help user’s to
access data and meta data on as many hardwa@pisis possible

3. Support for range of software toals Variety of tools, utilities and range of librafgr reading,
writing, searching, analyzing, archiving and traor$ipg the data and metadata are required

The all above features are supported by the HD&wiage library HDF-5.1.6.3 released in 2004, has

been used as a reference for reading and writirfigrofats ofMT data products.
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5.1.2 Basic Elements of HDF5 :

HDF5 file appears to the user as a directed graph.hiémarchical structure is represented through
nodes of this graph as the higher-level HDF5 objeghich are two primary structures: groups and

datasets. Beside that each can have associatdilitak which are a user-defined HDF5 structure to
provide extra information about an HDF5 object..

HDF5 Group : A mechanism of describing collection of relatedeab designated as grouping
structure, containing zero or more groups or d&asegether with supporting metadata. It has two
parts, namely, group header (contains a group raarddist of group attributes.) and group symbol
table(list of the HDF5 objects belong to the group)

HDF5 Datasets A dataset is a multidimensional array of data elets, together with supporting
metadata. It contains a header and a data arrayeTdre four essential classes of information in
any header viz. name, datatype, dataspace andstiayout.

HDF5 Data types:HDF5 allows following datatypes viz.,

a. Automatic data typeit includes integer, float, floating point numbgdate, time, string, bit
field and opaque. Each automatic data type belomgs particular class and has several
properties: size, order, precision and offset.

b. Native data type:these are C-like datatypes that are generallgetgd by the hardware of
the machine on which the library was complied.

c. Compound data typet represents the collection of several datatypessingle unit, similar
to a struct used in C. The parts of compound dat@stare called members.

d. Named data type it is used to share the datatype of a datastt diferent datasets which
are not defined in HDF library.

HDF5 Dataspace: The dataset dataspace describes the dimensior@itthe dataset. The
dimensions of a dataset can be fixed or unlimitedextendible. The properties of dataspace
represents the rank(number of dimensions) of tha daay, the actual sizes of the dimensions of
the array and the maximum sizes of the dimensibtisecarray.

HDF5 storage layout:The HDF5 format makes it possible to store data in thregswdi)
contiguous (ii) compact storage & (iii) chunkedraige.

HDF5 Attribute: Attributes are the small data objects describirgrtature and/or intended usage
of a primary data object, which may be a datasety or named datatype. It has two parts (i)
name and (ii) value. The value part contains omaare data entries of the same datatype.

A typical structure ofHDF5 objects inHDF5 formatted file is pictorially depicted ifigure 5.1.2-1:
HDF5 objects in HDF5 file
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——*=Roat Graup Object Object Data
Group Lacal heap thect
Table
Group table entries —— Header
(stared as B-tree) — Object header
collaction
[E— _— Ohject Header
E— — Extension
Group
Group Local heap
Tahle WG lobal heap
Group table e 3
Object -—
[rataset
Cratatype or
Datxpace
(@) (b)

Figure 5.1.2-1: HDF5 objects in HDF5 file
(a) Relationship between root group, other groud abjects.
(b) HDF5 objects- datasets, datatypes or dataspaces
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l / Root group

MT Science data Group | File group

A

Scan StarTime A|

Scan Nuimhe A|

A——» Attributes

Fstmated Gain for each chan AI

Scan Quality FlaAA

IHREN

FstmatecHot load TemneratuA|

Latitude LowRe A

Fstmated Offset for each chan AI

Longitude_LowRe A

Latitude MidRe A

Longitude_MidRe A

Latitude HighRe

Longitude_HighRe A

IncidenceAng LowRe

IncidenceAng_MidRe A

IncidenceAngiHighReA

FootPrint Dimension Along Track LoWRgs

FootPrint Dimension Along Track HighR8s

FootPrint Dimension Along Track MidR9§‘

FootPrint Dimension AcrossTrack LowRefA

FootPrint Dimension AcrossTrack Hithe:A

FootPrint Dimension Across Track Midlags

FootPrint Orientation LowRe%

FootPrint Orientation HighR#%

Sample Acquired time LowRe&,

FootPrint Orientation MidRﬁ

Sample Acquired time HighRA

TB for channel A|

Sample Acquired time MidRﬁ

Sample QF for channel A

Figure 5.1.2-2: MT HDFH5 file
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5.1.3 MT Level-1 file structure

The structure of archived MT Level-1 product filéllvhave a “Science Data Group” within file
root group. The Science Data Group will containti# datasets related to Level-1 product parameters
The datasets are two dimensional or one dimensanay.

The Science Data Group will have few attributesjciwhare to provide information about the
product, they can have different data types narsielyg type, short integer type etc. Each datdset@an
have few attribute which provides additional infation about the physical parameter associated thwth
dataset e.g. valid range of parameter, units arfampeter, fill value of dataset, numeric rangedataset,
scale factor to convert dataset numeric valuetdghysical parameter values etc. The layout otl-év
product file is shown in figure: 5.1.3.1 as an epéaof MADRAS Level-1A structure.

5.2 DATA TYPE CONVENTIONS

The following conventions are used in the formataiption.

HDF5 data type C data type Description Valid range
H5T STD I8LE Char 8-bits (1-byte) signed char 81@ +127
H5T STD I16LE Short Integer |  16-bits(2-bytes) sigmadger -32768 to +32767
H5T STD I32LE Integer 32-bits (4-bytes) signeckger -2147483648 to +2147483647
H5T STD USLE Unsigned Char8-bits (1-byte) unsigned char Oto 257
H5T _STD_UI16LE | Unsigned 16-bits  (2-bytes) unsigned 0 to 65535

short integer | integer

H5T _STD_U32LE | Unsigned 32 Bits (4 bytes ) signed integer 0 to 4294967296
integer
H5T_IEEE_F32LE | Float 32-bits (4-bytes) floatingio  -1,4 *10-45 to 3,4*10+38
integer
H5T_IEEE_F64LE | Double 64-bits (8-bytes) floatinghpt | -4,9 *10-324 to 1,7 *10+308
integer
H5T C S1 Charf] Array of 8-bit character (string)

Table 5.2-1: Data type conventions
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5.3 FILE NAMING CONVENTION

The proposed filename conventions for various Eweéldata products orbit wise/ segment wise are

as follows:

Level | Product type |Product File Name

1A NRT MT1SSSSLIA__ X.XX_VVV | I_L_YYYY_MM DD HH_mm_ss_
(Segment wise)| YYYY MM DD HH mm_ss NNNNN MMMMM_ CCC TT UU STN_SG5
Standard MT1SSSOL1IA__X.XX__ | Il _L_YYYY_MM_DD_CCC_TT _0OOO0O.h5
(Orbit wise)

1A2 NRT MT1SSSSL1A2 X XX_VVV_L_ILL YYYY_MM _DD HH_mm_ss_YYY_MM
(Segment wise) DD _HH_mm_ss NNNNN_MMMMM_CCC_TT UU_STN_SG.h5
Standard MT1SSSOL1A2_X.XX_VVV_| Il L YYYY_MM_DD_CCC_TT _@OOO.h5
(Orbit wise)

1A3 | NRT MT1SSSSL1A3_X.XX_VVV_| Il L_YYYY_MM DD _HH mm_ss_YYY_MM
(Segment wise)) DD HH mm_ss NNNNN_MMMMM CCC TT UU STN SG.h5
Standard MT1SSSOL1A3_X.XX_VVV_| Il_L_YYYY_MM_DD_CCC_TT_OOOOCh5
(Orbit wise)

1B NRT MT1SSSSL1B__ X.XX_VVV_I I L_YYYY_MM DD _HH_mm_ss_ YYY_MM
(Segment wise)) DD HH mm_ss NNNNN_MMMMM CCC TT UU STN SG.h5
Standard MT1SSSOL1B XXX _VVV_L II_L YYYY_MM_DD_CCC_TT_OOOOM5
(Orbit wise)

Table 5.3-1: Filename convention

Where:

(@)

(b) SSS:

MT1 : Megha —Tropiques
Indicates the Sensor Name “MAD"/“SAP”/*SCASrfMADRAS, SAPHIR &

SCARAB respectively

(©)
(d)

O/S: Indicates the data is standard (Orbit —wiN®T (Segment-wise) product type
Product type : L1A,L1A2, L1A3 or L1B

Remark: As MADRAS L1A2 and L1A3 are identical, fdrat case, the “L1A2” label will be
indicated in the file name

(e) X.XX indicates the software version.

(H VVV: is an extension for software which will be #®n to 000 for operational
software but will be significant for validation Safre

(9)

|_I'l indicates the I0DD version . The versionlveihange if version of any I0ODD file

will change example 9_07
(h) L indicates the origin of processing I/C for ISROGNES

() YYYY:

The calendar year when first sampleldRecord of data was acquired

() MM: The month of the year when first sample of tieRecord of data was acquired

(k) DD:

The date of the year when first sampléhefl* Record of data was acquired
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() HH_mm_ss : Hour, minutes, second of first sampbeelpf first record of data

(m) YYYY: The calendar year when first sampleladtrecord of data was acquired

(n) MM: The month of the year when first sample of thstrecord of data was acquired
(o) DD: The date of the year when first sampleheflast record of data was acquired
(p) HH_mm_ss : Hour, minutes, second of first sampibeelpof last record of data

(@) NNNNN: Orbit start number no. of the first sampfehefirst Record

(7’ MMMMM: Orbit end number : no. of the last sampletié last Record acquired

(s) CCC : Index of the orbit cycle (a cycle is 7 days)@orresponds to orbit of first scan
(t) TT: First scan Cycle number : Relative orbit in tyele for the first record ( 1 to 97)
(u) UU: last scan Cycle number : Relative orbit in theleyor the last record ( 1 to 97)
(v) STN : Ground station name : KRU, HBK,BL1 or BL2

(w) SG : segment number copied from LO file namey éml NRT products

(x) OOOO0O: Satellite orbit no. of archived orbit wiseguct

Remark :
For MADRAS , date for first and last samples of7f8hz polarisation H channel will be considered.
For SCARAB , date of first and last sample of Salaannel will be considered.
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Using this convention, sample product names28f December 200&nd orbit no.

12345is shown in Table as follows with time of firstoed sample of the dump equal

to 02H50mn01sec and time of last record equal 0B N20sec
Cycle number is : 91 and first and last cycle nundre 85 and 86 . Ground station is

BangaloreN°1: BL1 and Segment number is SG=01

Table : File naming convention for MT Payload prodicts

Product Level

Product File Name

LevellA
(segment wise)

MT1MADSL1A _1.00 000 9 07 | 2009 12 25 02 50 _01920@ 25
03 40 20 12345 12346 091 85 86 BL1 01.h5

LevellA2
(segment wise)

MT1MADSL1A2_1.00 000 9 07 | 2009 12 25 02 50 _01920@ 25 _

03 40 20 12345 12346 091 85 86 BL1 01.h5

LevellA3
(segment wise)

MT1MADSL1A3_1.00 000 9 07 | 2009 12 25 02 50 019202 25
03 40 20 12345 12346 091 85 86 BL1 01.h5

LevellB
(segment wise)

MTIMADSL1B_ 1.00 000 9 07 | 2009 12 25 02 50 _01920@ 25
03 40 20 12345 12346 091 85 86 BL1 01.h5

Level 1A (orbit
wise)

MT1SAPOL1A_ 1.00 000 9 07 | 2009 12 25 85 091 3264

Level 1A2 (orbit
wise)

MT1SAPOL1A2 1.00 000 9 07 | 2009 12 25 85 091 1245

Level 1A3(orbit
wise)

MT1SAPOL1A3_1.00 000 9 07 | 2009 12 25 85 091 1245

Level 1B (orbit

wise)

MT1SCAOLLB_ 1.00_000 9 07 | 2009 12 25 85 091 5204

Table 5.3-2: Example of a filename
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5.4

PRODUCT IDENTIFICATION CODE

The Product Identification code is filename withdile extension®“.h5”. Using this

convention, data products identification code fog various levels of products (orbit wise/

segment wise) generated for samples acquired an 2fsth December 2009 in orbit no.
12345 — 12346 are shown in Table as follows

D

Table : Product Identification code for MT Payload products
Dissemination| Product e
type Level Product Identification code
Level 1A
MT1MADSL1A__1.00_000_9 07_1 2009 _12 25 02_50_01_200
9 12 25 03 40 20 12345 12346 091 85 86 BL1 01
Level 1A2
_ MT1MADSL1A2_1.00_000_9 07_1 2009 12 25 02_50_01920@ 25|
Segment wise 03_40 20 12345 12346 091 85 86 BL1 01
Level 1A3 MT1MADSL1A3_1.00_000_9 07_1 2009 12 25 B2 01 2009 12 2%
03 40 20 12345 12346 091 85 86 _BL1 01
Level 1B MT1MADSL1B__1.00_000_9 07_1 2009 12 25 B2 01_2009_12 25
03 40 20 12345 12346 091 85 86 BL1 01
Level 1A MT1SAPOL1A_ 1.00 000 9 07 | 2009 12 Z 1 12345
o Level 1A2 MT1SAPOL1A2 1.00 000 9 07 | 2009 12 Z (®1 12345
rbit wise
Level 1A3 MT1SAPOL1A3 1.00 000 9 07 | 2009 12 25 (@A 12345
Level 1B MT1SCAOL1B__1.00_000_9 07_1 2009 12 Z (®1 12345

Table 5.4-1: Example of a product identificatiordeo

5.5 DATA COMPRESSION

No data compression is applied to the data
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6 DETAILED DEFINITION OF L1 PRODUCTS

6.1 DEFINITION OF L1A PRODUCTS

4 3 3 &

L

= This product L1A consists in generating brightnémsiperature (MADRAS/SAPHIR) or

radiance (SCARAB) of the samples acquired on boatte instrument geometry along with
geo-location, time of acquisition, and other relgyaarameters and flags

Data is time tagged and geo-located.

Radiometric corrections (calibration factors) apeleed on each sample.
Data are processed independently for each instrumen

The product will be available as standard prodadtdRT product
Product will contain only complete scans

6.1.1 MADRAS L1A products definition

¢

Data will be processed independently per frequamannel 18,23,36, 89 and 157Ghz and per scan
line, assuming that H & V channels of the sameUesgy have to be processed jointly to apply
radiometric corrections (cross polarization)

The L1A product is provided in the instrument getme

The acquired geometry sample is dynamic, follonsogn geometryprbit & attitude variations and
other parameters

All samples generated on board are processedifoptbduct, even samples which are acquired over
+ 65°. Limits are identified in the table sectiod 3

Along a scan line, samples of HF (157GHz), MF (82%Hr LF (18/23/36GHz) channels are not
collocated and do not have the same footprint size.

As the samples of LF channels 18,23 and 36GHz @lecated , the latitude/longitude information
is the same for the 5 channels

The centre of the sample correspond the middlbefritegration time.

The shape of the sample footprint is an ellipsgpr@gimate dimensions are the following :

: : HF Channel MF Channel LF channels
Sample Dimension
(157GHz) (89GH2z) (18/23/36GHz )
Along track 10,1 Km 16,81Km 67,25Km
Across track 6.0 Km 10,0Km 40,0Km

Table 6.1-1: MADRAS footprint

= Data are processed per scan line. Neverthelessge scalibration parameters are
calculated using various consecutive scans
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6.1.1.1 Content of MADRAS L1A file

¢ The following information will be included in tHelA file

See excel document ProductDefinition_ MADRAS_L1A-P-B-B_ HDFMGTStructure_13rev2.xls

6.1.2 SAPHIR L1A products definition

= Data will be processed independently per channed@xsome calibration parameters

which will be calculated over many scans

= Due to SAPHIR geometry, 182 samples per scan hidepar channels (6 channels) are

processed.

= Along the scan line, samples of all the 6 chanardscollocated and have exactly the
same footprint dimensions projected on ground dktiwe same geo-location.

= Due to over-sampling of pixels by a factor of Jaldng the scan line, the following
samples geometry is obtained .It can be notedctivesecutive samples are overlapped

Satellits track

T0km
—

Samples in nadir area

Samples at swath edge

Figure 6.1-1: “Sample” geometry of Level 1-A protlo¢ SAPHIR

= Footprints are elliptical in shape and footprirzesi are as follows :

Sample size on ground Across track Along track
At Nadir 10Km 10km
At the edge of the swath 22,7 Km 14,5 Km
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Table 6.1-2: SAPHIR footprint

¢ In the L1 product, the centre of 182 samples footprwill be geo-located and time tagged.
The footprint centre correspond to the middle efititegration time.

¢ The acquired geometry sample is dynamic, follovgatgllite attitude variation.

¢ Data are processed per scan line. Neverthelesg statibration parameters are calculated using a
few consecutive scan lines

6.1.2.1 Content of SAPHIR L1A file

¢ The following information will be included in tH@APHIR L1A file
See excel document ProductDefinition_ SAPHIR _L*A-2-3-B_ HDFMGTStructure_13rev2.xls

6.1.3 SCARAB L1A products definition

¢ Data will be processed independently per channdl @er scan line. However, some calibration
parameters are determined using various conseGataes.

Scanning pattern on ground

The following figure shows the IFOV footprints atie sampling of the earth surface (values on the
figure correspond to current nominal calculatedigaland are provided for information only).

) Diagonals: 99.27 x192.04 Km
Satellite track

A
- %G/(\
A
Distance between 2
scan lines: 36,56 Kn|
O X

Diagonals: 58,72x58,72 Km \/

Pixel'26
Pixel 25 Pixel 27 Pixe( 49
) ) Pixel 48 ) Ixel 50
29,57Km  29,65Km Half Swath: 1121 Km

Y.

<
<

Figure 6.1-2: “Sample” geometry of Level 1-A protlo¢ SCARAB
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* & o o

The sample center is located in the middle of tbegration time.
51 samples per channels and 3 samples for coltbslkeach channels during scan.
The acquired geometry sample is dynamic, follovgatgllite attitude variation.

Data are processed per scan line. Nevertheles® smahbration parameters are calculated using a
few consecutive scan lines.

In fact, the location of the 51 measured radeancalues will be calculated at the top of the
atmosphere : 20km above the surface and also autfece.

6.1.3.1 Content of L1A SCARAB File

The content is described in the following document
See excel document ProductDefinition_SCARAB _L1A-2-3-B_ HDFMGTStructure_13rev2.xls

6.2

* & o o

GENERAL DEFINITION OF L1 A2 PRODUCTS

This product L1A2 consists in generating brightnegssperature of pixels for MADRAS and
SAPHIR radiometers. Pixels are defined as non apprhg synthetic footprints covering the scan
swath. (Refer to section 3).

For each instrument, using the instrument radiomeamples (L1A data), re-sampling of L1A data
along the scan is performed to generate pixels.

Pixels are provided in the instrument geometry.
Data are time tagged and geo-located.
Data are processed independently for each instrumen

The product will be available as standard prodadt/dRT product.

6.2.1 Definition of MADRAS L1A2 product

Data are processed independently per scan line.

The re-sampling of L1A data is performed in ordeptovide on each scan line, collocated pixels
for all the channels taking as a reference theahqtasition of MADRAS 89Ghz pixels. MADRAS
other channels data pixel centers shall be locatdte exact location of 89GHz MADRAS pixels
centers.
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¢ The 89GHz pixels acquired geometry is taken adexerce and is a dynamic acquired geometry
following scan and satellite attitude variationss{rument geometry). The 157 GHz and 18/23/36
GHz L1A samples are interpolated to generated siizel data centered on each 89GHz pixel center.

¢ Consequently, every 10km across track (distancevdmet two 89GHz pixel centre), brightness
temperatures of collocated 89 GHz, 157GHz and [8F22Q/36GHz) pixels are calculated.

¢ It could be noted that 157GHz pixels are not cardis as pixels across size dimension is about
6km.

¢+ Approximate dimensions of the pixels are giveiable 6.1-1: MADRAS footprint
+ Datation of pixels for all the channels is calcathtising the formula given in 4.3.3.10.

A Velocity axis

Figure 6.2-1: Pixel representation on the groundADRAS
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Figure 6.2-2: Pixel resolution on the ground of MRES
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6.2.1.1 Content of MADRAS L1A2 file

¢ The following information will be included in tHelA2 file:
See exel document ProductDefinition_ MADRAS_L1A-P-B-B_HDFMGTStructure_13rev2.xls

6.2.2 Definition of SAPHIR L1A2 product

¢ The re-sampling of L1A data (182 samples) is pentmt in order to provide on each scan line 130
pixels for all the channels as defined in the hitgeeapecified geometry.

¢+ Data will be processed independently per channel.
¢ Data are processed independently per scan line.

¢ The brightness temperature of each pixel is obthiby averaging brightness temperature of
neighbored samples of the same scan line.

¢ Example (the figure doesn’t represent the exactlFBRRconfiguration):

igrid Pixel 1
Figure 6.2-3: Example of re-sampling of SAPHIR

¢ The proposed pixel grid is a dynamic grid followiactual satellite attitude variations.
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Figure o.Z-4. FIXel representation on tne grouneirHIK

¢ It can be noted that pixels are contiguous acr@skt and also along track at Nadir. Due to the
definition of pixels (antenna IFOV ), pixels acrdsack are contiguous but some overlap exist in the
along track direction.

¢ The pixels sizes are varying along the swath asgmted inTable 6.1-2: SAPHIR footprint

6.2.2.1 Content of SAPHIR L1AZ2 file

¢ The following information will be included in tHelA2 file:

See excel document ProductDefinition_ SAPHIR_L1A-2-3-B_ HDFMGT Structure_13rev2.xlIs

6.2.3 Definition of Scarab L1A2 products

The L1A2 product for Scarab is identical to L1A egtthat some algorithm optimisation is proposeiinjorove
the registration of channels.

6.2.4 Content of SCARAB L1A2 file

See excel document ProductDefinition_ SCARAB L1A-2-3-B_ HDFMGT Structure_13rev2.xlIs
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6.2.5 Definition of L1IA3 PRODUCTS: based ON 89GHZ MADRASgrid

= In order to facilitate the combined use of theolghset of the 3 instruments data, projection of
SAPHIR, SCARAB pixels and all MADRAS pixels is permed in the conical scan 89GHz
MADRAS Grid .

= Data are interpolated from L1A for SCARAB and L1AR SAPHIR inside a fixed grid related
to the current orbit and defined by the locatiotM#&DRAS 89GHz pixels.

ATYE AS
Pizxel .
=can §, Pizel 1

=APHIE Fixel :

Zecan b, Pizel m

Figure 6.2-5: Example for SAPHIR

= This product is generated for MADRAS, SAPHIR andARZB data separately, knowing that
acquisition of SAPHIR , MADRAS and SCARAB data a@ synchronous.

= The 89 GHz grid is a dynamic grid, following satellattitude variations.
= The swath of this product is limited to MADRAS swahat is to say about 1700 Km.

= The grid is based on conical scan geometry- A bmigl is composed of 214 elements equal to
the valid number of 89GHz “10km size pixels cestt.

= As per the L1A2, MADRAS other channels data pixehtces shall be located at the exact
location of 89GHz MADRAS pixels centres. Subseqlyerit57 GHz and 18/23./36 GHz pixels
are re-sampled in the 89 GHz grid. The size ofater channels (157 GHz and 18/23/36 GHz)
re-sampled pixels is the same as the size of @ligican line pixels.

= MADRAS L1A3 data are identical to L1A2 data.
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MADRAS @ ___ I
' ~

acquisition track

acquisition track

A=
Y
@ Scarab/SAPHIR
&
&

— =

Figure 6.2-6: Pixel representation on ground of hastruments

¢ MADRAS Pixels shape is an ellipse for all channelBimensions are given below :

MADRAS pixel size : ellipse shape| 89 GHz | 157 GHz | 18/23./36 GHz
Across scan typical value 10km 6Km 40Km
Along scan typical value 16,81Km 10,1Km 67,25Km

Table 6.2-1: MADRAS pixel size

¢ SAPHIR and SCARAB data pixel centres are locatethatexact location of 89 GHz
MADRAS pixels centres.

¢ Processing of SAPHIR and SCARAB re-projection weluire at first, processing of
MADRAS 89GHz earlier scans.
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¢ It should be noted that up to 2 minutes delaydguasition can exist between SAPHIR
and MADRAS footprints corresponding to the sameaimn on the grid.

¢ Datation of MADRAS channels is computed from therfala given in section 4.3.3.10.

¢ For SAPHIR/SCARAB, datation will be computed usitige date of the original
L1A2/L1A pixels or samples participating in the L3Apixel generation..Interpolation
using the 4 closest samples /pixels will be impleteé for datation estimate.

¢ Similarly, the following information related to S®&RB : viewing zenith angle, solar
viewing angle, relative azimuth angle will be cadétad interpolation using the 4 closest
samples (TBC).
The L1A3 product format shall include the following

6.2.6 MADRAS L1A3 product

6.2.6.1 Content of L1IA3 MADRAS file
The format is described in the following document
See excel document ProductDefinition_ MADRAS_L1A-P-B-B_ HDFMGTStructure_13rev2.xls

6.2.7 SAPHIR L1A3 product

6.2.7.1 Content of SAPHIR L1A3 file
The format details are described in the followdtoggument:
See excel document ProductDefinition_ SAPHIRS L1A-2-3-B_ HDFMGTStructure_13rev2.xls

6.2.8 SCARAB L1A3 product

6.2.8.1 Content of SCARAB L1A3 file
The format details are described in the followitagument:
See excel document ProductDefinition_SCARAB _L1A-2-3-B_ HDFMGTStructure_13rev2.xls
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6.3

DEFINITION OF L1B PRODUCTS: BASEDON GEOMETRIC SWATH GRID

Level 1B is defined for payload specific (MADRASABHIR & SCARAB) products. The L1B
product contain the brightness temperature or negi®f the sensors interpolated onto a static
grid

It should be noted that MADRAS, SAPHIR, SCARAB aifion are not synchronous

A static grid is generated along the orbit swathd@ells dimensions are different depending
on instruments and channels. Square cells arownsuih satellite track definition is as follows:

e 5Km x 5Km for 157GHZ of MADRAS
* 10Km x 10Km for 18/23/36 and 89GHz MADRAS, andBAR
e 40Km x 40km for SCARAB

The brightness temperature for MADRAS and SAPHIR adiances for SCARAB of samples
falling within a grid cell are used to obtain irgelated brightness temperature data or radiance
data at the cell centre. The estimated brightresepérature or radiance will be provided along
with cell-centre geo-location, time and other val® parameters and flags

Radiometric corrections are applied

It should be noted that the swath of the varisessors are different, about 1700 Km for
SAPHIR and MADRAS and 2200 Km SCARAB , combinedimhation will not cover exactly
the full grid

Grids are defined using a theoretical orbit (cy@letays), and are calculated for all the life time
of mission for 7 consecutive days using nominaltatbfinition. Grid is generated for a swath
of 2400 km and appropriate cells relevant for défeé payloads are populated. Subsequently
the grid is fixed.

Definition of 5Km grid

¢

The 5km based swath grid is composed of 7674 rawe (orbit length: TBD) and 481
columns. (values TBC) The rows are set perpenaidol the orbit trace according to spherical
trigonometric conventions. The 481 elements inva ace 5km apart, covering a swath of about
2400 Km.

Phasing of the grid : TBD

Each element of the grid specifies a grid centrachEgrid centre will be identified by
longitude/latitude information and orbit referemzember in the 7 days cycle (TBD)

Brightness temperatures and radiances will be coedpior each grid centre as long as grid
centres are included in instrument swaths

The following figures illustrate the grid definitidor two different situations. Since the across
track grid sizeg,c are maintained at 5km (for 5km grid), and the padicular condition is
satisfied, the along traak, may deviate slightly from 5km.
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Kadir Trace

Figure 6.3-1: Grid reference for two different case

Definition of 20Km cells and 40km cells of the grid
¢ The 10km sized cells and 40km sized cells arerg#ek accumulating cells as follow :

One 10 km grid cell is made up of four 5 km gridlsceThe 10 km based swath grid is
composed of 3837 rows (one orbit length: TBD) add 2olumns (values TBC) the rows are
set perpendicular to the orbit trace accordingptoesical trigonometric conventions. The 241
elements in a row are 10km apart, covering a swh#tout 2400 Km.

One 40 km grid cell is composed of sixty four 5 grd cells. The 40 km based swath grid is
composed of 960 rows (one orbit length: TBD) andcélumns (values TBC). The rows are
set perpendicular to the orbit trace accordingpioesical trigonometric conventions. The 61
elements in a row are 40km apart, covering a seg#bout 2400 Km.

+ Centres of the 10km and 40km cells shall be caledland are not coincident with the centres
of 5km cells

6.3.1 MADRAS contentin L1B

¢ Interpolation methods using samples generated iA2Lproducts will be used to calculate the
estimated brightness temperature of one cell

¢ Incidence angle will also be provided.
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6.3.1.1 Content of MADRAS L1B file

The MADRAS level 1B format details are describedha following document .
See excel document ProductDefinition_ MADRAS_L1A-P-B-B_ HDFMGTStructure_13rev2.xls

6.3.2 SAPHIR content in L1B product

= Estimated brightness temperature of cells will @lewated by interpolation method using
SAPHIR L1A samples.

6.3.2.1 Content of SAPHIR L1B file

The SAPHIRIlevel 1B format details are describethanfollowing document .
See excel document ProductDefinition_SAPHIR _L1A-2-3-B_ HDFMGT Structure_13rev2.xls

6.3.3 SCARAB content of L1B product

Estimated radiance of 40Km sized cells is compugdhterpolation method using SCARAB
L1A samples.

For each cell, information such as viewing angiative azimuth angle will be provided.

6.3.3.1 Content of Scarab L1B file

The SCARABIevel 1B format details are describethifollowing document .
See excel document ProductDefinition_SCARAB_L1A-2-3-B_ HDFMGTStructure_13rev2.xls
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7 INTERFACE WITH MISSION CENTER

Level 1 data will be made available at mission eetery day using ftp server for CNES and
ICARE and removed after 7 days.

8 LEVEL 1 ARCHIVE
Only Level 1 orbit wise products (standard) wid archived in the mission centre ISSDC in
Bangalore.

All levell processing chain will be configuratiorontrolled at ISRO, and all requested
information to identify the configuration will begorporated in level 1 data.

L1 products will be archived on a day basis.

The volume of standard level 1 standard products is

Volume of Orbit-wise product in Mega Bytes(MB)
Sensor Name
L1A L1A2 L1A3 L1B
10x10Grid
MADRAS 67.96 20.34 20.34 | 5x5grid
Total(MADRAS) 76.78
SAPHIR 19.66 14.11 17.14 27.84
SCARAB 2.11 2.11 18.15 2.35

Table 8-1: Volume of standard level 1



