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1. Introduction.

In 1985 s=ystem for processing of TOVS data was develcped in
Poland by using MERA-60 microcomputer [ L.A.Baranski, 1983
L.A Baranski, K.Rozemski. 1984 1. Not sutficient computing
capacity of MERA-60 allowed to retrieve one protfile within 40
minutes. This fact limited seriously operational use.

According to the ITOVS-II recomendation, the new interactive
informatic system ATMOSAT has been estabilished on the base of
IBM  PC/AT L L.A Baranski, K.Rozemski, 1988 - L.ABaranski,
KRozemski. 1988 1 In above System the data base and partialv
software from TOVS Export Package (¢ version III ) was applied

[ WLSmith, 1985 1.

In comparison to TOVS Export Package, the procedures for
graphical presentation of final and indirect computing results
was added. The graphical capabilities of IBM PC/AT with EGA color
monitor were fully utilised.

2. ATMOSAT hardware.

The hardware of the ATMOSAT system ¢ Fig1 ) consist of :
as/. bit. & frame synchroniser,
b/. interface to IBM PC main board,
c/. IBM PC/AT
= main board, 10 MHz,
- RAM 7 MB,
- hard disc 40 MB,
= arithmetic coprocessor 80287,
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A/ EGA - olor mornitor.,

e k=vboard

t/ two maznetic rape drivers,
=/ maznet.ic rape controller.
h”. matiix printer,

i7. plotter.

j7. facsimile transmitter.

ATMOSAT svstem can be connected to the HRPT as well as to the DSB
receiving stations [ L.A.Baranski, 1985 1.

The TIP data are extracted from complete HRPT data transmission
and then process by ATMOSAT software. However AVHRR data are
initially selected and processed by TERRASAT system which allows
also to process LANDSAT, SPOT, KOSMOS digital images

[ L.ABaranski, P.Struzik, 1988 1

3. ATMOSAT scftware.

The software of ATMOSAT system ¢ Fig.2 ) consist of 7 programmes
for preprocessing of TOVS data, retrieval of the atmospheric
temperature, moisture and ozZone profiles and graphical
presentation of the results.

TIPEXT - the programme < written in TURBO C, v. 20 > for
extraction of TIP data from HRPT transmission.

TIPINS - the installation programme ¢ in TURBO PASCAL, v. 50 2
creating the batch files for automatic control of running
programmes. This programme allows also to enter the satellite
orbital elements for geographical location of HIRS and MSU data.
The orbital elements are extracted from APT/NOAA predict
bulletin.

TIPPRE - the programme ¢ in TURBO PASCAL, v. 50 > for extraction
of HIRS and MSU data from minor TIP frames, detection of errors,
calibration of MSU data, computing HIRS calibration coefficients
¢ slopes and intercepts > The results are displayed on line
and/or optionally printed. The displaying results allow the full
monitoring of transmission errors during the running time. The
HIRS and MSU processing results are displayed on two pages of the

screen memory which can be switch over manually. On the first



page the tollowing informations are displayed [ Fig.3 I

= major, minor frame and calibration cycle numeration,

- line and element. numbers.

- HIRS encoder position,

- manually selected HIRS channel,

- mapping of HIRS data,

-~ temperature of the black-body targets.

On the second page counts of the MSU channels, MSU antenna
temperatures and calibration data are dizplayed ¢ Fig.4 ).

TIPLOC - the programme ¢ in TURBO PASCAL, v. 50 ) for *

- calibration of HIRS data, calculated by using the slopes and
intercepts obtained as an output of TIPPRE programme,

- geographical location of HIRS and MSU data,

- Umb correction of MSU data,

- collocation of MSU data to HIRS scan position,

- correction of 18-th and 19-th HIRS channels with respect to
reflected sun light,

= correcticn of 17-th HIRS channel with respect to fluorescence,

= calculation of Earth or clouds albedo trom VIS 20-th HIRS
channel.

For above calculations, all necessary coefficients are extracted
from TOVS Export Package - magnetic tape.

Before processing, the TOVS sScanning area is displayed on the map
of the receiving antena radiohorizone installed in Cracow
(i.e Europe). During location , the HIRS and MSU scan elements
are also marked on this map ¢ Fig5 ) Since the programme
terminated, the images of any selected TOVS channel can be
optionally displayed ¢ Fig.6 ). The effect of the limb correction
can be observed too.

TIPRTV - the programme < in Professional FORTRAN v. 10 > for
retrieving of the temperature, moisture and ozone profiles, uses
the simultaneocous retrieval algorithm [ WLSmith, 1985 1. The
programme FXTIRZ of TOVS Export Package treates ozone mixing
ratio profile as an indirect result for computing the total ozone
content. Ozone mixing ratio profile is not output. As opposed to
above, in ATMOSAT system, the ozone mixing ratio profile is
taking out for future research [L.ABaranski, KRozemski, 1988 1.



In this prozramme. the subset of TOVS data can be selected on
the following ways

- manuai setting of circle on the investigated area,

- manual pointing by cursor of the geographical region,

- selection of single sounding points by entering name ot
localities or manually by cursor.

Each position of cursor is converted to geographical coordinates
which are displayed on the EGA monitor. After calculaticn of
profiles, the scunding points are marked on the map of Europe

¢ Fig.7 2.

Durinz retrieving time at the most significant stages of
retrieval algorithm, the results can be presented on diagrammes
of the vertical temperature, moisture and ozone profiles <Fig.8).
The real weighting functions including actual vertical

temperature and moisture profiles can be optionally displayed for
selected TOVS channels.

-

TIPISO - the programme ¢ in TURBO PASCAL v. 50 > for plotting of
isolines for presentation of .final retrieving results. The
distribution of each of the calculated by TIPRTV physical
parameters on selected isobaric surface can be displayed. The
scale of map and size of investigated area can be selected. The
procedures for making hard copies of the map with isolines on
matrix printer are included in TIPISO programme < Fig.9 >.

TIPPLO - the programme ¢ in TURBO PASCAL wv. 50 > for plotting

diagrammes of vertical temperature, moisture and ozone profiles

in selected points.

4. Conclusions.

Presented ATMOSAT system based on IBM PC/AT for TOVS data
processing is working satisfactory in Poland since 1987 .
Computing i.imes of each programme, assuming the transmission time
6.4 min. ¢ 60 scan lines of HIRS ) is presented below :

TIPEXT -- 15 min,

TIPINS -- depends on operator, -
TIPPRE -- 1 min,

TIPLOC -- 5 min,



45

TIPRTV == 04 - 06 ming depends on cloudiness > tor one
Sounding,

TIPISO  --  depends on number of isolines and scunding points.
TIPPLO -- immediatellv.

The intercomparison analy=zis was made for temperatdre and
moisture vertical profiles retrieved from TOVS data by using
ATMOSAT system versus radiosonde measurements obtained from
aercloegical staticns placed in the Middle Europe [ L.A Baranski,
KRozemski, 1988 ; L.A Baranski, K.Rozemski, 1988 1 The
intercomparison analysis for total OzZone content and especially
ozZone mixing ratio profiles are under Preparation. The
statistical material from TOVS transmission and time coincident
aerological data will be used for calculation of the regression
coeftficients to establish the relationship between Stratospheric
HIRS channel and ozone mixing ratio profile. The determination of
the regression coefficients representative for the Middle Europe
climate conditions is the main goal of this work. The ATMOSAT
software will be extended by 1nc1ud1r}g SSU data pProcessing. The
AVHRR data will also be used for research of the clear column
radiance topics [ T.Aoki, 1985 1.
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NOAA-TOVS/TIP
Data stream

8. 22 Kb/s
Bit & frame Magnetic Magneticl
synchronizer tape tape
T drive drive !
Interface
|
IBM-PC/AT Magnetic tape
Main board 6/10 MHz controler
RAM-7 MB
winchester disk
40 MB
|
EGA Matrix Plotter Facsimile p— Users
monitor printer trasmitter terminal
Keyboard

Fig. 1. ATMOSAT hardware configuration for TOVS. data
pProcessing system

TIPEXT Extraction of TIP data
from HRPT transmission

TIPINS Entering the orbital elements,
creating the batch files

|

TIPPRE Extraction of HIRS and MSU data,
calibration of MSU data

1

TIPLOC Location of HIRS and MSU data,
calibration of HIRS data,.
colocation of MSU to HIRS position

TIPRTV Retrieval of temperature, moisture
and ozone vertical profiles

|
| |

TIPISO Plotting the maps TIPPLO Plotting the
with 1isolines diagrams of the
vertical profiles

Fig. 2. ATMOSAT software for TOVS data processing system



-

BNSNAAHABRIABEBEERER

cadd

MIRE line: 49 MBU linec 1l TIP tine: 24717.482 sec
sy it tee

Jalibration of the MSU line 12 completed

A :] ch 1 line’/anqgle

ch 2 ch 1 ch 4
9% e | e L IO
g - .
3041 | TR IR . - v uu,] 1/ 94

1827 27 20 Y,
2090 2708 2602

2149 2469
1797
1828
2396
2357
1753
1836

1584908

M

- - . wee .-y - - = - L) s ok - - T T e - - '
18 4 Displarvine r thie M3 2reproaocessing resuilts
T E T o ™ mae e e .
( TisFPESE Strosbamms



49

HIRS- 1 IR ch. HIRS- 3 IR ch.

—
— . -

Contral vave lenghr: 15,

Senmtinty ma. ar:
Princpal absorb.: (02
Teaper ature Sounding

« J0um
2md

i1l the lack Raturmn to




50

Mo u B
Topography: SEA
TOUS radiances

First guess
Surface shin temp.:

Cloud level amd
ancuwt |

Veighting functioms

Clear check:

TOUS radiances for

guess profile

Temp. and moisture
profiles

Ozone

Geopotential he ights
PASS £

TS red lances
First guass
Surface shin tany.:

Clond lovel and
anouwt |

Vaighting functions

Clear chach: clesr

TOUS rad iances for

guess proflile MR

Tenp. snd meistwre
peaf | lea

Cmone -




51

o

)

AN —

40

NOAA—10 12 Apr 1988 &:44 GMT

Flg. 9 Hard copy of the map with isolines for the total
ozone content ( TIPISO programme ).
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