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14, Supplementary Notes

We have received 94 recordings in all,under -the form of negative .
films 6x6 cm,film positive 23x23 cm and coples on 23x23 cm paper, at
a mean delay between the recording date and the recelving date of

6 months.We have also-received two sets of magnetic tapes on the
15-th, 02,1976 from the recordings on the 24-th « 25-th.07.1975, Six
more recordings were received after the 4-th,03,1977 earthuuake,

15,

- .with NASA end also by Jolning Landsat C program,
In Remania,the decision has been taken to achleve a remote sensing

Abstract:

Great efforts were made and are being made for the lmplementation

and building up of our national remote sensing program meant to meet
the major ‘requirements of our economy in the main spherea:agriculti-|.
re-vegetation~-solly hydrology-oceanography, geology.

Significant results have been obtainé&.iq the technological field ” -
{in spite of the unsophisticated means: evailable and of difficulties
encounisrss)as well as in the direct applicative field,

Wg consider as our main achievement that one which is related te the
development of & program of multidisciplinary users of Landsat dats.

By polnting out that the remote sensing program presents an ever
increasing lriitereat among aspecialists and government staff,we expreas
cur wish and intention to carry on and develop this program espe-
cially by intensified co~operation with the USA and particularly

ground reception statlion as well as a data processing system,meant

in the first place,for applications in agriculture,geology,hydrolo-
gy-oceanography.

ORIGINAL PAGE 15
OF POOR QUALITY


http:months.We
http:Investiga.Rept.No

1o
2.
3s

5. Major problems encountered during the course of °

CONTENTS

Title of the Investigation, srea, received recordingas

Ganeral end specific objectives , . .+ . .
Tachniecal and orgenizatory achievement ., .
3.1 The system of sampling data « « o &
3.1.1 Test-aites e 2 = = a2 & & =
3.2 Analoglcal data processing . = s «
3.3 Digital processing starting from CCf-2 .,
3.4 Outline of our remote-senasing technologiocal
Prooess o+ o o o o o e & = e »
Interpretation, significant results e e »
4,1 In the field of vegetation, soil, land-use,
agriculture . . « < ¢ & + &« & o

4,1.1 The interpretation of Landsat analogicel

data s s = v % e = w w =

4,1.2 Interpretatior of Landset colour composite

Imeges . . <« + o o ¢ e © o

-]

L)

-]

*

&

(-]

L

&

10

10

10

10

4,1.3 Maps with themztic classifications obtainad

digitally at the computer ., . .
4,2 In the field of hydroclogy, pollution ., .,

4.2,1 The sediment discharges into the sea and

the dispersion regime in the sea .

4,2,2 Blological pollution of coastal waters

4,3 In the field of geomorphology, geology .

investigation; conclusions, suggestions , .-
List of figures, slides and appendices , .

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

L J

. @

¥

11
11

1l
12
13

15
18



PAGE
TY

AL
QRIGIN QUALE

or POOR

“ 3 =

1l, Title of the investigation, area, received recordings

Title of the Investigation:

ise of Landsat data for resources investigatiom in the lower

basin of Danube and Danube Delta /Program DaDelta/%,

Agreement -period: May, l-st 1975 - November, 30-th 1976;

Actual period: November, l-st 197% -
Novenmber, 30=th 1976,
Eatablished area are shown in fig.l - about 80,000 s8g.ka.j
45,30 N; 25,30 E 45,30 N; 30,15 B
45,30 N3y 29,45 E 43,30 N3 25,% E

Effective covered area with recordings - flg.l;

(We are in an arsa at about the same latitude as Gresnbelt and

a little further north-continental climate).

Further details regarding precipitations, surmy days, annuval

and seasonal mean temperatures, plus .a brief geographical

description, are available. ) .

Index map with the agreed and respectively effective covered

area is glven in fig,l.

Accounts of the recordings receilved up to the present for these

gtetions, recurrencies, connexions, are given in £1g.2¢.a11

recordings existing over our country eare practically a¢guired
or ordered at Sioux Falls,

Detalled evidence of the received recordings containg

/a/ established and received data products {fig.3);

/b/ the quality of the recordings, the number of the nominal
pixels and respectively the actuzl ones, the number of the
Baudot units (fig.4); the Landsat image descriptor forms
are not enclosed - according to NASA recommandation;

/ef drifting, hour deviation among the recurrent recordings and
discrepancy between the dates of recelpt and recording of
data (f£ig.5).

2, General and specific objectives of the program DaDelta ara
presented conciaely iIn fig.6, snd the directionas of our remote
sensing program with near and long-term objectives, are ghown
in fig.7.

Essentially, we aim at & dynamic-complex cedmstre, for survey-
inventory, for monitoring our resources.
Investigation approach and data handling plan are shown in f£ig.8

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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and up-to-date data handling plen in fig.9

Taechniecal esnd organizatory achievement may be also seen in

brief in the following:

/8/ Agencies end organizations invelved in the program on the
basis of agreement - fig.lO0;

Ab/ Lectures, meeting, courses, exchanges of experience,open
bibliography - fig.ll;

/o/ Publications: selected notes, remote asensing bulletins,
papers, edited courses, dubbed documentary films - Fig.12j

/3/ Facilities for those implicated in the program - fig.13;

/e/ Acquired devices-equipment - fig.l4,

The system of sampling data. In the present circumstances,
teking into account the spectroradiometrical and gsometrical
resolution of Landsat recordings, it may be stated that our
country mostly constitutes and extensive test-site {sampling
polygon), in some areas even having & character of intensive
test-site, remarking that some measurements must be adapted
to the specificity of satellite recordings and that some
measurements are negessary te be carried out simultaneously
or closely linked to the time of satellite passes,

In accordance with the above, it 13 mentioned:

- in agriculture-forest, most of the agricultural, forest,
pasture farms are organized over large plots; for example, on
the greatest part of these ferms the farming i{s performed on
large plots - 1000 to 2000 meters lenght and 500 to 1000
meters width, - average 1500/750 meters; only in the parts
with fragmented relief the plot slze may be smaller;

~ the conventionsl thematic maps and the afferent basic mes-
surements are carried out for the seczles 1:1 000 000,

1:500 000, 1:250 000, 11200 000 and even mich larger (soil
maps, orop plans, geclogical, hydrologlcal maps etc,); thus,
the available specialized measurements must be carefully
reorganized and sorted in order to meet the requirements of
sampling for temote sensing.

As regards the sampling measurements necessary for the general
technology of remote sensing, these must be conceived and
achisved according to an adequately adapted progrem sc as to
be generally validj} the deltalc sampling system has been
designed and partially carried cut in this sense,
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3.1.1 =~ Test-sites (deltafc test-site in advenced stage and the
sgricultural one being carried out). The specific ef our
design of test-aites is the selection and arrangement of
profiles crcsgsing characteristic, representative areas,
taking the geomorphic structure, the nature and regims of ~
phreatic and superficlal weter, the kind of vegetation into
account, Along these profiles traced in the terrain, both
in wniform and transition 2ones, niches and stations meant
for measurements are used.

In fig.15 ve may see track of the great deltale profile and
sea positiloning. In fig.16 we see the same profile recorded
aerophotographically; in fig,17-18 are given the descriptor
forms for test sites Delta and Barigan.

=~ Stepwise determination are shown in fig.19,

- The basic center of deltaic determinations is Dunavii field
laboratory on the profile, as well as in the adjacent zones,

— The general situation of the test-sites is showed in fig.20,
where we may notice:

- the tracks-profiles for ground and superficial water,
vegetation, geologic-gecomorphic structures; plots of drawing
water to monitor the que ity, natural and artificial tracers
using stable isotopes;

~ location of satellite mirrors on the drillings as well as
for identification of the sample plots;

- satellite target and experimental premarkings for serial
surveys; lines and profiles for measuring temperatures,
gradients,

Fig.21 presents the gemeral situation of the Dunavit field
laboratory, as follows:

-~ plots with variable densiiy ranges, useful both for
Landsat } & 2 programs and for Landgat C - resolving power 79,
respectively 30 m, for measuring transfer functions as woll;

- location aend presentation of the fixed aero-spatial tar-
get, complex meteorological station-fully automated, a 50 m
high tower for photo and meteo recordings, From the tower,
sounding balloons may be launched, special spectrometric
measurements mey be carried out,

The partitioning and errangements of the Dunavit £ield lebo-
ratory, oonsists of: ’
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-~ chamber for centralized control aand autometed reoordingj

- photolab light-tables, projectors, sinoptic maps, existing
recordings,
Besides the above mentioned, mobile platforms for premarking on
water mirrors have been degigned, a system for positiening bouys
has been achleved.
The Delta test-gzite and Dunavdl} field laboratory ware concelived
as a modular, flexible structurse, as & technological center for
deta receiving and processing as well as for staff training and
specilializing,
- Mention must be made of the experimental measurements with
Aga thermovision as well as the operative utilization of Nimbus
meteo recordings,
- The determinations within the airborne chain have to the neces-
sity of trebling the volume of acerophotographles,

Analogical data processing consists of:

- Routine photo processing — enlargements of satellite recordings
on the scele 1:200 000 (scale used in drawing-up most of our
thématical geologlcal, soil, hydrological maps), These enlarge
ments are seldom achieved on the scale 1:100 000, Here mention

is slso made of different electronic copying, sandwich combing-
tions negative/positive from different bands, false stereo cbser-
vation, various types of densitomstry, MIF measurementsj

- Photoprocessing Agfa Contour system - equidensities black &
white, l-st, 2-nd, 3-rd orders with various exposure times as
well as Agfa Contour Professional with visualization obtalning
toning in yellow, magenta, cyan, green and red which allow:
transition from certain qualitative indices to quantitative ones,
combinations ¢olor compoaite system, &s well as some special
visualization: We attempt to achieve the toning using ordinary
photometerials and also to utilize the AGA thermogram appendix
for obtalning color density slicing

-~ As regards quantitative assessments, we mention that our
attempts of densitometry-photometry made under different variants
end possibilities have not led to'very satisfactory results;
attempts Made by direct processing of the video~information in
the comptiter—although we could nor apply atmospheriec corrections
nor certain systematic errors -~ have led to promising results
(bidimensionel-tridimensionsl histograms and "meps" through
filterings) using them in sampling areas; we do ri6ot hasten to
absolutizé thém, but they constitute a valid optien, applied for
the turbidity-water mixture, for biomass assescmont and the
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production per hectare for various reed biotops.

- Electronic processing for density slicing using I,S device,
attempting at transition from qualitative indices to quanti-
tative ones,

3.3 Digital progesaing starting from CCI-s:
« After reading the CCT-3, algorithms and software were
carried out for: (a) densitometering along scan lines, with
the possibility of superposing 2, 3 or 4 spectral bandaj
(b) densitometering onshapes intersecting the scan lines,
with the superposition of 2, 3 or 4 spectral bandasj
{c) setting up of "contrasted scan lines" by means of various
algebralc combinations of the original ones: (4=~T)/(4+7)3
(5-6)/ (5+6); (4-6}/(4+6).32;5 (2.4-7)/(2.447);(2.4=6)/(2.4+6)}
(d) printout of maps representing equidensitometry, strip
end threshold filtering; (e) histogram of the grey levels
distribution in a single spectral band using, as deaired,
both scales: linear and logarithmic; (f) histogram of the
grey levels 2-dimensionsl distribution (simultaneous analysis
in two spectral bends) respectively 3-dimensional distribution
(simultanecus analysis in three aspectral bands) using as desi-
red both scales: linear and logarithmic; (g) training for the
minimum distance decision rule; (h) training for the meximum
likelihood declsion rule; {i) classification using the minimum
distence decision rule; {3j) classification using the maximum
likelihood decision rule; (k) before any classification we
realise the identification of phenomena {clustering).
- The design and achievement of a aystém software for proces-
8lng of the Landset video data, are shown in fig.,223 the
handbook for procesaing and operating Landsat CCT-8 is avai-
lable. ) )
- After displaying the results on the listing and after
checking-up,the output-resulis on magnetic tapes is performed
for trensfer and display on the automatic drawing teble,with
geometrical corrections epplication{the Aristemat system inter-
faced with the C-32 Romanian combuier)with sdaptations of
"lesing" for zones presenting particular interest,
The system also included the poasibilitiés of tranaferring the
data resulted from airborne and respectively field recordings
to the flow of data afferent to satellite recordings: & Aristo-
Grid digitizer is able to tramsfer the data from airborne and
field recordings to magnetic tapes, to be processed as a whole,
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within the interactive, supervised, iterrative progess; feor
the moment, our system is endowed only with the output on
punched band, following to be adapted for output on magnatisc
tapes.

- The adjustement of the conversion analogical-digitsl (A/D)
and digital-analoglecal (D/A) 1s presented in fig.23.

Outline of our remote-sensing technological process

Under the conditiona of practically disposing only of conven-
tional equipment and devices (computers, displays, plotters,
analoglcal-digital and digital-analogical converters, photo~
grammetrical eguipment) a mixed system of analoglcal~digital
processing, on succesive steps was gonceived and achieved,
adepting ourselves to the case of limited means, at this
stage.

The edvantages and possibilities of the digltal~processing

of multispectral recordings being known and checked up they
are considered and used as basic processing.

Analogical and analogical-digital processings are ussd as
necegsary chains for the convergence of the 1terative steps eof

the process and respectively for reducing the operation time
on computers to no more than necessary,

Practically:

- (&) Considering the account of the dates of Nimbus recor-
dings proximal in time, we foresee the infiluence of atmospho-
ric faotors on Lendsat recordings (as cloudiness) whioh we
are to receive and we also determine elements for the appli~
catlon of corrections due to atmespheric paremeters;

= {b) Sampling measurements are performed during or clese %o
satellite passes measuremsniz are also carrled out before
and after these passes, Heasurements en tegt-sites are direc-
ted towards approplate-controllable sampling areas8, both
natural and man-pade;

-~ (¢) The general visual analysis of recordings is performed
a2 well as the correlation with conventional thematio maps
existing in the area, according to special domains;
~ {d) Analogical and analog-digltal processing is carried outi
- Agfa Contour equidensities as well as processing with the
A/D and D/A conversien system are sttempted for each speciral
band: band threshold filtering,equidensitometering,enhaneing,
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densitameterings profiles, whieh provide us with prelininary orlen-
tative indications regarding subsegquent digital processing:

- some optic-photographic processings, generally analogloel ones,
are taken up again, reaching final results in some cases,
~- (&) Digitel processing is carried out:

- account being taken of the mentioned equidensitometric mapsare
set up wilth visusl selectlion, by estimating the step levels
{band and threshold filterings);

~ superposed densliomsterings in the feur spectral bands in the
csharacteristic and sampling areast

-~ statistics for the sampling area: single, double, triple
hystograms with separation of equiphenomencn by drawing isolines

- asslgnment of training sets, including testing by clustering-
according to groups of sensors or individual sensors (as in some
cases the difference 1a guite great ("sixth lines stripping"-
phenomenon);

- thematic maps with clessifications achieved by training the
computer, obtained on the listing in black-white and colour (in
the latter case the output from the computer is performed on
punched tape which is then visualized on the type-writer by
backplaying as many times ag many colours have to be achieved)s;

- checking on the ground and pessibly also taking up again one
or several iterative cyeles w-ith final results obtained as themae-
%ic and numericel values,

The general diagram of the process 1s shown in fig.9.

Within the classification systems of the processing and interprse-
tation methods of remote sensing data the above disgram renges
with the supervised, being pre, post and co-amssisted by the ape-
rator: a segmentation of the whole of the measured spectra ia
perforned, based on a priori_knmwledge of the investigated ares,
keeping a dlalogue between the operator and the computer both
before and eapecially during processing, respectively after pro-
cessing. : )

Attempte are made te approach the precessing by using data com-
pression with the help of transform called the principal compe-
ment trensform (Karhunen-Lodve), which operational is known tmder
the neme of treansformation inte multiveriate categorical proces-
aing space, .

Likewise, vwhen we have the posibility of using sophistiocated ays-
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tem, we process the Landsat recordings mede over our areas compa-
ratively (for example at IES, Matra, Image 100).

The limitations and difficulties of our technological process are
inherent to limited mecans and adaptations: 1t has soms unsquel
chaing with respect to the system a8 a whole, it is rather slow
and expensive,

4o INTERPRETATIONS, SIGNIFICANT RESULTS

4,1 In the field of vegetation, soll, land-use, agriculture

4,1.1 The lnterpretation of Landsat analogical data in differsnt
bandg, has led to the following conclusions:
- The surveying and monitoring of the phenomenon excess of humidi-
ty i3 pessible as it results from the suggestive examples in the
zone of the Birligen test-site (fig.24). As the state of humidity
and the excess of humidity mey be watched during the winter-spring
period, we can foresee the vegetation state of the crops at the
end of the spring;

- Qualitative improvements of 20-50% have been obtained as regards
soll irentory in the eastern Danube Delta, by comparison with data
on conventicnal meps (fig.25).

#,1.2 Interpretation of Landsat colour composite imeges (the combi-
nation of bands 4, 5, 7 ordinarily processed) has led to interes-
ting results im:
= Soil mapping in correlation with vegetation: colour incongruity
ef zones with soil coverage shown on conventional pedelogieanl
mapsd, has raised the problem of the possible existence in the res-
pective areals of certain featurss whioh have not been made
evident on the available pedological maps; in this way satellite
images bring importent specifications with respect te the limita-
tions of large pedo-geographical unita, ss for example in the case
of Sub-Carpathien depression, of some platforms and plemontsg
- The pointing out of wind erosion (which appear as yellowish
beaches unidirectionally extended) has enabled the bringing up-te-
date of the respective pedelogical maps, finding the evolution of
the phenomenon in a 10 years period, as well as the difference
between the satellite and the conventional mapping (as = whole,
the differences aere 2,2 times ms the areal determinations);

- Up~to-date end correction of pedological maps of salted soils
(these areals appear on the dark-red, snd the salted crusts appear
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in vhite-pink-blue) neoticing differences cof 58%; mereover, in
some enclosures, the separation of areals with sslinization
existing of the conventiocnal pedologloal maps could be distin-
gulshed from the sxtension areals of salinizatlon in the last
10«12 years}

- The estimation of the pedologlcal situation which has occured
efter drainage in impounded enclesures: the appearsnce of stege
nate water can be surveyed due to differencs in colour shadasg
the areas with gluey soils which were lake bottems, rich in
Cac05, highly gluey and with shell grist being clearly presenied,

ho1.3 Maps with thematlic classifications obtalned digitally at the
computer, have proved to posses a high degree of accuracy,
allowing »or only the fast and quick identification of the main
crops at a glven moment, but also the land-use at a given moment,
capable of supplyling accurate enough information regarding their
utilisation Jevel: the extend to which grounds are covered by
erops, the development state etc., the signaliing out and delimi-
tation of damaged zones in the wet season, the identification '
of areas affected by salinization ete.
In a concrete way, from the aprox.6,000 sq.km survey araa, by
selecting training samples cly for 70% of the components of the
agricultural landscape and bv performing re-classificatien fer
a limited area of approx,440 sq.km (sampling over 10% of this
area) the following results have been obtained from the investi-
gated areal: corn was accurately identified in a 95% proportion;
the beet~-root and soya bean crops have been taken togheter, being
accurately classified in a 90¥ proportion - see fig.26-30.
-l the deltaic zone, the achievement of & thematic mapping for
B8 themes was alsc attempted, using the classification on training
sets at Image 100 obtaining a complete map presented in fig.30(a-0)
83 well as drawing cut of themes fig,30(m-h), while for the aate-
gories of wetland (marshes, pools, water bodies) 8 more drawing-
outs - fig.30(g-o) in several variants: with isolated pixels rg-
moved, respectively surrounded pixels included ones, with reglons
grown, outlines,

4,2 In the field of hydrolegy, pollutjon
4,2,1 The sediment discharges into the sea and the dispersion regime

in the sea at the Danube mouths and out at gses at great distan-
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cen,; over 100 km, ocan be very clearly seen en Landaat M93 4 and 53
in £1g.31 we ¢en folliow the distribution of alluvial deposits come
centration uging reletive indlges of density ~ qualitative detesr-
minations, on the lLandzat recording of the 24-th July 1975,band 53
the same distribution een be seen in the pampling aream in fig.32,
by means of aerial photes and field measurementa; a detailing -
sampling has been also performed for the inland lakes - Razelm,
sea fig,33.
The difference in turbidity during two succesive days existing in
the area of sidelap of Lonisat recordings on July 24-25, 1975
(period of heavy floods) could be surveyed in relative values by
adequate registration of recordings and-by processings using
density slicing and thematic classjification on the Image 100 unit,
bh.2,2 Blologlcal pollution of coastal weters: the so called "red-
bloasoming" - biologieanl pollution of comstal waters can be seen im
the suggestive image in fig, 34,
Our practical eim has been to estsblish a correlation between
turbidity due to mineral suspensions in water and Landsst data.
A proliferation of phytoplanocton algae took place in 1975 (meinly
Exuviella cordata - 40-80 mwil./1); this phenomenon mey be clearly
wetched on the Landsat data (18~19 Jume 1975) being elso confirmed
by alrborne rscordings (13 June 1975). The phenomenon bagan to
decrease in July, fact which was confirmed on Landsat data on
2425 July 1975,
During the cold season of 1976 a new wide-spread "red-blosseming®
occured - this time due to diatoms (Sceletonema ~ more than
60 ml1l./1) which may be clearly seen on Landsat data - 26,02,1976 -
Ve need Landsat data for the period 16-19,09,1975 to check them
up function of the field measurements which intercepted very in-
teresting bilological aspects,
¥We need also Landsat data for the last period of Neovember to check
them wp function of the fleld mesasurement at the peak period of the
phenomenon.
The experiments performed have led to the conclusion that there
are great possibilitiecs to use remote senaing for surveying water
quality; at present we cannot separate biologieal pollution froem
turbidity due to mineral suspensions,
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An encouraging attewmpt ar separating them was the Aga thermovialon
recordings.

We are interested in bullding up general-whole repetitive mosaiocn,
sequential at convenlent intervals to watch-monitor and pessible
forecast the phenomenon, achieving a physicsl-mathematical nodel~
1ling on the basis of space recordings.

Noteworthy are the interesting and valuable measurementa of
deuterium concentrations in water and soil humidity (heving as
additional parameter A Dens) for studying the hydrologicml regime
in the Denube Delta and the Black Sea coastal area,

&95 In the_field of geomorphology, geology
- The suseessive stages of the evolution of the Danube Delta,
clearly murking the separation of the fluvial delts from the
marine deltm, are show in a particular significant way on MSS
bends 6 and 7, see fig.36-37,
- In order to watch beach evolution and to establlsh the maximus
instabllity ereas, field surveying have been performed, airborne
and pome corrglations with space data, but repetltiye space re-
cordings over longer periods are necessary for clearing up the
phencmenon,
- Tn this respect, on thé basis of criteria epplied Indspendently
by two researchers, on ‘the -ame data recordings, the maps of
lineation field distribution are obtained - fig.38 - wich were °
gtatistically processed; this distribution has been manually
diglitized, separately for the whole length of linear elements
in & 1 km spet (fig,39), respectively of the distribution of the
intersection points (f1g.40), being able to trace the squal
density ourves (fig.41), respectively the isolines (fig,42).
Starting from the digitized map(fig,.39 ) a band filtering hes
been performed im the frequency field in order to ellminate the
high frequencies and the low ones, assoclating an exponential
operator and thus the residual map of the lineation densgity has
been obtalaed (fig.43). “
Previously we alsc echieved a statistical analysis of the total
lineation field, considering the directions, the relative impor-
tance of the lineation tendencies and respectively the distribu-
tion of the lineation density, obtaining the diatribution in
tig, lih-45,
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By aschieving correlations with tectonic, metalgenetic, aeromagnetis;
gravimetric maps, the following has resulted:

- Aﬁout 40 percent of the linear elements identified in the remote
Rensing recordings are easily discerned and may be drawd with
_entire impartiality; they may be compared without difficulty te

the know geological dataj

-« About 30 percent are not shown on the conventional maps, but
there are arguments that they ere in accordance with the structursl
tendencles. They yleld Interesting explanations and may suggest

new hypotheses which are to be checked up in the fileld;

= The rest of 30 percent are not in agreement with the present
geological deta and cannot be explained at the present stage of
knowledge; meny of them probably have not geological basis,

The geologleal information which ¢can be interpreted on satellite
racordings have contributed to:

~ the outlining of areals indicating the pcssible presence of
polimetalic mineralisation;

~ the outlining of perspective perimeters for thermal waters accu-
mulations;

-~ the supplementation of the image as a whole concerning the geeo-
logical structure of the Investigated territory; the mep drawn

up on remote sensing data supplies new research assumptions view-
points.

- These findings have contributed to the judicious location ef prose
pecting and exploration, at the same time representing pessibili-
ties of comparing-checking up satellite interpretations,

Field investigation are being carried on,

Finally, presented concisely in correlation with the set objectives,
the following significant results are to be mentioneds

= We have laid the foundation of our own remote sensing system on
the basis of field, airborne and Landsat data, by developing a
multidisciplinary investigation, involving organizations and
specialists from various domains, coming up against the difficul-
ties and limitationsa inherent for the beginming)

- We have conceived and adepted certain analogical and digital
technologies for data processing;

- We have obtained results in the direction of the specifie set
objectives, the tasks and objectives to be pursued-in the neap
and further standing out quite precisely; the lines of deveiapment
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in this field are clearly established;

- Yo have attempted to present ocur achisvements by underlining
certain of the charwctaristics specific for the remote mensing
aystem we have underkarten.

Technical remarke:

~ The fact that the fundamental enalysis ef multiepactral date
Kust be digitel, is confirmed;

=~ Obtaining sultable results within the supervised processing,
co-assisted by the operator, iz conditioned by of quaiity eof
the training sets; hence the field investigatien muat be
characterized by thoroughness and minuteness, both from the
viewpoint of the ldentification of the phenomenon and the acoa-
racy of locstiony] as a rule, this implyes multidiseiplinary
studies;

~ We are interested in remote sensing mainly for monitoring of
phenomena and oblects, with a view to achieving dynamle evelution
nodels, necessary for forecasting on shorter and longer periodsg
for crops, pollution, water storage in the soil, humidity excess,
spring inrushes, floods, cloggins;

= In accordance with the above mentioned, a data steook with
sempling value, organized under the form ms8 a data bank must be
achieved in order to allow the detection of changes in a opera-'
tive ways field and airborne data diminish to the necessary
minimoams

= It 18 found that even in the case of existence of intensive
conventional measurements, remote senslng ensures a gynoptie
view at regional scale (as no other data source has ever offered
it before) particularly useful, allowing the detection of subtie
differences between large field structures;

-~ Likewise, remote sensing effers the possibility of studying
even relatively limited zones, over which a great number of
phenomena and their ways of manifestation make themselvea
evident;

~ Fleld investigations for comparison-checking up are being
carried on for most of the results of the interpretstions
mentioned in this report,

5« Bajor problems encountered during the course of investi ationy
conclusions, suggestions

- The delay in receiving the recordings
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~ Wo neeod some reference material - mostly from NASA Landsat

Newslettor:

~ the paper "Digital image rectification/ reglatration system
{DIRS) software tapes", by Poter Van Wie and Maurice Stein
(NASA Lendsat Newsletter nr.10/August,l,1976);

= the reports in comnexion with the GSFC Information Transfer
Laboratory (Intralab) - (NASA Landsat Newsletter nr.11/0ct.197

- the report summarizing the results of the NASA P.l.panels -
October, 1976 (NASA Landsat Newsletter nr,12/Dec.;1,1976)s

- the new publication "The Satellite Data Collection Newsletter®
(NASA Landsat Newsletter nr,14/April,1,1977);

= the HCMM Data Users Bulletin (HNASA Landsat Newsletter nr.l4/
April,1,1977);

- the report in comnesctlon with ACIPS Water Resources Data .
Management System (NASA Lardsat Newsletter nr,14/April 31,1977 -
and NASA Landsat Newsletter nr.l16/August,1,1977);

~ the study "Discrimination eof Rock and Soil Types by Digital
Analysis of Landsat Date® by M.H.Podwysockl and H.W.Blodget
(NASA Landsat Newsletter nr.l4/April,1,1977):

~"Summary Tables for selected digital imege processing systema®
by Virginia Carter, F.Billingsley, J.Lamar (NASA Landasst Kewaz~
letter nr.15/June,1,1977);

- ®Additional technical information about the radiometria
calibration of Landsat 2 video data" (NASA Landsat Newsletter
Nr,15/June,1,1977)3 )

= The 5 supplementa2l pages to be added to the Appendix H to the
fGeneration and physical characteristics of the Landsat 1 & 2
MSS-CCTa"(NASA Landsat Newsletter nr,16/August,1,1977):

- Nimbus-G Data Users Bulletin (NASA lLandsat Newsletter nr, 16/
August,1,1977).

All the sbove - mentioned material is offered on request, es

spaclfied in HASA Landsat Newsletter,

Conclusions

Ve underline that the remote sensing program emjoys an ever
greater interest within a large range of specislists in various
domains of activity and government staff, We express scur wish
and intenticn te continue end further develop thie program: by
improving co-operation with USA and NASA especianlly, by Joining
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Lendsat C progranm {our snswer to the NASA notioce regarding this
program iz included in the appendix), by efforts for ths aoqui~-
sjition of apparatus and materials, for the training and specla-
lizing of gqualified statf.,

In Romania, the decislon has bsen taken te aschisve a remote
Bensing- ground receptlon station as well as a date processing
system, meant in the firat place, for applications in agriculture,
geology, hydrology-acsanography.

Vo are‘persuaded that only now we &ctually start the investigation
work for the essential turning to ascount of data, because at
present we have the recordings, the organizatory and material
background necessary for progres development, being resolute te
malke cur contribution te building up the eperational remote
sensing, te svolve the development research,

Last but not least, acknowledgements to a1l who did their best

for the development of cur resmcts sensing progras beth in cur
country and in the States as well,
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Established and received data products

I. According to the initial agreement (total quantity):

Bulk B/W 70 mm (~) Trans 280
Bulk B/W 9,5" {(+) Trens 280
Bulk B/W 9.5" Paper Print 280
Bulk Clx 9,5" (+) Trans 70
Bulk Clr 9,5" Paper Print 70
Bulk CCT 9 trk 800 bpi 56

II, According to the initlal budget amount for bulk B/W and Clr:

G 27950 $ 6,800,00  for bulk B/W and Clr
GB 7940 $ 2,800,00 for bulk CCT

At initial prices 280 ( 2+ 3+ 2)
70 (50 + 12 &+ 7)

$ 1,960 bulk B/W
£ 4,830 Clr
$ 6,790 .

At new prices 280 ( &+ 5+ 3)=$ 3,360 bulk B/W
70 (50 + 12 + 7) = $ 4,830 Clr
$ 8,190 =~ $ 8,200
Initial deficit $ 1,400

i

i

Inttial deficit B/W $ 3,360 versus § 1,§60 - 58,%%

III, Materials actually received - all new prices
358 (4e5+3) = $ 4,176 bulk B/W versus $ 3,360
Neant Bulk Clr $ 4,830 - to be received - 70

IV, Bulk CCT 9 trak 800 bpi 56

Received 8
To be received 48
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Quantity and guality of the received data

Number Of which Number of plilxels |Number of Baudot
of re- . units
cor-
dings o 5 8 Nominal | Actuel [Nominal Actual
9 ; 1
s72 |17 | 161] 194] 2.84x10°] 2.19x107 | Lh.1x10Y7| 3. 1650010

s ~Fi '019 -r"._:{d*
mBels
N b e, I

Agencies and organizations involved in the program
on the basis of agreement

1. Laboratory for Remote Sensing - College for Civil Engineering
Bucharest
2. Institute of Meteorology and Hydrology
5. Institute.of Research and Design for Land Improving
&4, Institute of Geology and Geophysics
5. Ingtitute of Soils -~ Academy of Science
6. Romenian Institute of Marine Research - Constantza
7o Institute of the Danube Delta Research - Tulcea
8. Institute of Geodesy, Photogrammetry, Cartography and Land
planning
9. Imstitute for Water Management
10; Politechniocal Institute - Department of applied electronics
11, Institute for Nuclear Physics
12, Institute for Telecopunications

Sponsoring agency:
National Council for Science and Technology - Romanian
Commission for Space Activities
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Fig,5

Quantity—qualilty, hour deviation, drifting-compared

to average:; delay in receiving

[]
Cloud Delay
Index | Date |ID Number {Quality | ....| 4t Ap Reoeivedgf o
on G
% A9 | AA
193/29 175,06, 17 [82146-06015 |5 5 5 5| 70 - ~ ~  {76,02.10| 8
1975/ %0 |75.06,17 82146-08021 |5 5 5 5| 20 — ~ - [76.09,26] 8
194728 |75, 05, 51 [82129-08070 2 8 8 8| 40 |[+2,5|+0,07] ~0.0/ |76,02.16] 8.5
75.,07.06 [82165-08070{8 5 5 5| 20 |+2.5(+0,05] =0,05 {76.02,156! 7
75.Q07.24 |8P183-08065 5 5 8 8| 20 |+2.4]¢0.16] 0 [75,10.27| 3
75,012,105 [82327-08045 (8 8 8 8| 30 {+0.4[+0,18[ +0.04(76,02,16| 2.5
76,02,25 [82%99-080%5 |5 5 - 8} 20 |~0,2|+0.05| ~0.08|76,05.08| %
76,05,07 [82471-08014 18 8 8 8] 20 {~-2.3|+0.1% O 176.09,.26} 4.5
76.,05,25 |82489-08011 5 5 5 8] 10 |[=3.0{+0,07] =0,03|76.10.26|5
76.07.18 |8254%-0759515 5 8 8| 30 |-4.2{+0,05{ -0.01]76.21.30] 4.5
194/29 175,05, %1 (82129-08072 |2 5 5 8] 30 {4+3,0-0,06| ~0,01}76,02,16| 8.5
75.06,18 [82147-0807%|5 5 8 51 10 [+3.1{+0,02|-0,02|76.02.15|8
75.07.24 |8218%-0807L (15 5 8 8| 10 |+2.4|+0.1% +0.,05(75.10,27| 3
T6,04,19 [82653-0802%1|5 5 5 8] 50 |-2,0!+0.16| +0.05176,.09,26}5
76.05,07 (82471~0802015 8 8 8] 40 |-2,.3{+0,09| +0,02|76,09,26{ 4,5
76,07, 18 [8254%-08001L {2 2 2 2| 60 |=4.,2]+0,04140,06]|76,11.,%0] 4.5
194/ 30 75,05, 51 [82129-0807512 8 8 5] 20 43,210,099 ~0,04176.02.16{ 7.5
75,06, 18 1821470808015 5 8 8| 40 {+3,%[=0,01{~0,05|76.02.16]8
750.11.09 |82292-08061L|F F F F| 50 |+X.4|+0.04|+0.01]76.,02.16|4
76,05,07 |82471-08023%(5 8 8 8| 10 |=2.0/+0,05|~0,0L|76.09.26{2.5
TG, 0012 |82507-0801L%3|5 5 8 51 60 |=%.0]+0,0% 0,02 76.10.26] 4.5
76.07.18 |82543-068004 12 2 2 2| 60 [=%.5|+0.04{+0,01|76.11.3%0| /4.5
195/28175,05.140 [82112-08183 |8 5 8 8 40 |+8,1| 0 |-0.01{76.02.16|9
75.06,01 |82130-081241% 8 8 8] 50 |+2.2!-0.06}-0.08|76.02.16]/8.5
75.07,07 |82166~08125 18 5 8 5] 10 |+2.3|+0,09[~-0.07[76.02,16{7.5
75.10,C5 |82256~081L%|~ 5 5 5| 50 {+1s1|+0,0L{-0,02{75.02.06[4
75,10,23 182274081115 5 5 5| 50 |+0.5|+0.06|-0,01L(76,02.16! 3,5
T501L.28 [8271L0-08105(5 5 5 5| 20 [+0,3|+0,16|+0,02176.02,16] 3.5
76,02,0682482-0810015 5 8 8] 10 [-0.2]|-0,08|-0,14[76,05.08] 3
76,04,C2 |82436-08082[5 8 5 8| 10 |~2.0{+0,15{-0,03|76.07.06}{73
76,040,220 |82454-0807515 8 5 8| 50 [ ~2.3|+0.21] 0O 176.09.26(5
76,05,08 |82472-08072(8 8 8 8| 30 {~3,0|+0,14|-0,0176.09.26| 4.5
76,05,26 |82/,80-0806515 8 8 8| 10 [-3%.3] 0 |-0,07]76,10.26]5
76.06,13 |82508-0806315 8 8 8{ 0 |~3.5|+0,03{-0,10{76,10.26{4,5
76.07,01 |82526-0806C|8 8 8 8] O |~4,2{+0,02{-0.05|76,11.%0|5
195/29|75.06,19 182148~08132(8 8 8 8| 10 {+4,1| 0O [|~0,06[76.,02,16!7.5
75007.25 |82184-C8125(|5 5 8 8] 10 [+3,4]+0.12] 0 {75.,10.27|3
76,02,08 [82782-0810215 8 8 8| %0 |+1.1|~0.,11|~0.12176,05.08{3%
76,02,26 |82400-D8095 (8 B 8 8| 10 (+0.4| O -0,11(76.09.2617
76,04.02 |824%6-08085 15 5 5 8| 10 |-0.2[+0,12]-0,01!76.07.08]3
76.,04,20 [82454~0808L[5 5 8 8| 10 {-L.0|+0,17{+0,02|76.09.25]5
76,05,08 |82472-08074|8 8 8 8] 20 {-1,3%1+0,11|+0,02|76.09.26!4.5
76,05,26 |82490-080721{5 8 8 8| 10 |~1.5[|+0.02|~0.0476,10.26(5
76,06,13 [82508-08065 |5 8 8 8] 20 |-2,2|-0,02[+0,01(76.10.25]4.5
76,07.01 |82526-0006215 5 8 8 0 [-2.5(-0,02}|+0,02|76,11,30|5
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Tndex Date |ID Number |Quality coper v 2 ‘iz. Recelved Months
195/3%0 |75.06.01 |82130-08L33(5 5 8 8| 20 | +2,5{-0,1L ~0,01] 76,02.16] 8.5
75.06,19(821/48~081734(5 5 8 8 [ 1.0 [ +3.0{~0.03 ~0,02[ 76.02,16| 8
75.07.25{82184-081%2|5 6 8 8|10 | +2.4]+0.09 +0,04} 75.10.27| 3
75.08.17 (82238-0812215 5 5 8|50 [+L1.4-0.02 +0,05[ 75.12,06f 1.5
76.,02,08 [823502-08105 5 8 8 8} 40 | +0,1]-0,14 -0.08] 76,05.08| 3
76,0402 {82436-0809L]5 5 5 8| 10 | -1.3%|+0.08 +0.03 76.09,.26] 5.5
76.04,20 82454080845 5 5 5 | 10 | -2.0]+0,14 +0,06} 76,09,26{ 5
76.05,081{82472~0808115 8 8 8| 20 | ~2.%{+0,08 +0,073 76.09,26] 4.5
76,07.0L |82526-08065(5 5 8 8] 0 | =3.5[~0.01L +0.05! 76,11,30{ 5
196/28 |75.06,02 [82151-0818%|5 8 Lacld 10 | +3%,1{-0.05 ~0.04] 76.02,16| 8.5
75.09.18 |82239-08172|5 8 8 8 | 10 | +2,0|/+0,01 +0,03] 75.12.06| 2.5
75.10,240 |82275-08170]5 5 5 5| 50 |+1./{+0,05 40,02 76,02.16] 3.5
76,01422 |82365-08160|5 5 5 51 20 | +0.4[+0,04 ~0,05] 76.05.08] 4
76,02.09182383-08154(5 5 5 8| 10 | +0,2-0,08 ~-0.11| 76,05,08] 3
76.02,27 |82401-08151[5 5 5 5 | 40 | ~0,1| +0.01L ~0,07| 76.,09.26| 7
76.04.,03 824370814015 8 8 8| 0 [-1.2{+0,16 0 |76,09.26| 5.5
76.04,21 182455-0813%{5 8 8 8| 50 |~1.5|+0.15 0 |[76.09.26] 5
76.05.0918247%5-08130{8 5 8 8| 10 |-2,2{+0,12 -0,0L| 76,09.26| 4.5
76,05,27 |82491-08124{5 8 8 8| 10 | ~2,4/+0.08 ~0.0L| 76.01,26] 5
196/29 |75,06,02 |82131-08185 (8 8 8 8| 0 [+2.2}-0.08 -0,07|76.02.16| 8.5
75.07.26 |82185-0818415 8 8 8| 50 |+2,1|+0.15 ~0.01| 75.12.06| 4
75.09,18[82239-08174(5 5 8 8 10 [+1,1]-0.01L -0.03|75,12.06{ 2.5
76.02,09 [8238%-08L61L15 5 5 81 0 0.2] ~0,11 ~0,14{ 76,05,08| 3.0
76.04.03 |82437-0814%|5 8 8 8| 0 | -2,0{+0.,13 -0,04| 76,09,.26| 5.5
76.05.09 [82473-0813%|5 5 5 8] 10 | =3.0[+0.08 ~0.04] 76.09.26] 4.5
196/ 30 {75.06,02 |82131-08192]8 8 8 5 | 10 | +2,5(~-0,11 -0,04{ 76.02.16| 8.5
75.08.13 |&203-0818%|2 2 8 8| 20 |+2,0/+0,09 +0,06] 76,10,27| 2.5
75.,09.18 [82230-C8181|5 5°8 8| 20 {+1.4{-0.04 +0,02|75,12.06( 1.5
76.02.09 [82783-08163{5 5 8 8| 10 0 |-0,14 -0.11!76.05,08) 3
76.04,03182437-C614515 8 8 8| 0 | +1.4]+0,09 ~0.01|76,09,26] 5.5
L 76.05.09 |8247%-08135(5 5 8 8| 10 | +2.4}+0.05 -0.02] 76,09.26] 4.5
197/28 |75.06.21 |82150-08242(5 8 8 5| 30 |+2.0[{+0.02 -0.08|76.02.16] 8
76.09,19 |822/:0-08270|5 5 8 8| 10 |[+1.4/+0,04 +0,0L] 75,12.06] 4.5
76.02.28 (82402-08205{8 5 8 8| 30 |-0,3{+0,02 -0.08]756.07.06{ 4
76.04,04 |824368-08195|8 8 8 8| 0 [-1,3[+0.14 -0,03| 76,07,06] 3
76.05.10(82474-0818418 8 8 8| 20 | -2,4{+40.14 -0.02|76,09,26] 4,5
197/29 {75.06.21 182150-0824515 5 8 8| 50 [+3,3{~0.01 ~0,06! 76,02,1&| 7.5
76,02,28 |82402-08212|5 5 5 8| 10 0 0  —0,06{76.07.06( 4
76.04.04 {824358-0820118 8 8 81 O [-1.LI+0.10 0O 76.07.06 2
76.05.100 |82474~0819115 8 8 8| 20 |-2.1]1+0.10 -0,01|76,09.26{ “.5
197/ 30 |75.07.09 |821L68-08251|5 8 8 5 | 40 |+3,%|-0.0L -0.07|76.02.16]1 7
76.02,28 [821102-0821415 8 8 8| 20 0 |-0.02 -0,08|76,07.06| 4
76.04L.04 |82438~08204|8 8 8 8| 0 |[-1.0{+0.07 -0.03%|76.07.06] 3
76.05.20 [82474-0819315 8 5 51 40 | ~2.1{+0.07 ~0.02|76.09.26| /.5
LO3/28 |75.07.00 [82L69~0830018 8 8 8! 30 |+3.1|+0.1% -~ |76.02.16| 7
75.08.15 (82205~08290(5 5 8 8 | 30 [+2.1{+0,16 -~ |[75.10.27| 2
76.04.0% [30039-08053%]5 B 5 8 0 1«),2le0.00 . -~ |76.00.26] 5.5
75,00, L6 {B2511-082%4 (5 8 8 8 | 20 |-2.%]+0.02 -~ |76.10.2G| 1.5
76,07, 22 [8RV7-0822%15 B h b1 60 | ~3,4]+0.0L - [76.11.20] 4
REPRODUCTRILITY OF THE
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 Fig.6 -

General and specific objectives of the program Dabelta

Generals

Specific:

To conduct a multidisciplinary study of land use, land
use planning and natural resources inventory and develop
ment with the aim of determining the utility of lLandsat
type data;

To employ Landsat 2 and airborne data in selected test
arons on an oporwbional basis to monitor and fnventory
natural resogurces;

To develop an informed cadre of cnvirommentalists, plan-
ners and other officials, who through proper training an
exposure will gain an appreciation of what an improved
and valuable earth resources program can achieve,

1, Select field areas and establish metheds for obbainin
ground trutn Information which will be used in con-
Junction with Landsat 2 data;

2. Use Landsat airborne and ground truth data to develop
classification overlays - thematic maps;

4. To study coastal beach areas and determine zone of
maxamum instability;

4L, To determine the direction and the dispersion of allu-
vial sediments in the. sea;

5. To study the Interaction betweon frosh and salt water
in constal lakes and ecstuories;

6. To obboin a gquantitative estimato of natural rosourcors
(such as reed, macerred, etc.);

7. To conduct geological. studies;
8. To conduct an experimenit in phenology.

:Eig 57

Thae dlrealiions of our rémole pAensing progrun

1. Goneend tocmology in cormecbion with n1l stngen of tho
remote sensing, Lrom the recelving station to complex turning to
account of dnln,atafll tradning md specinlizing,up to date doocu-

mutrbnhlon,

2, Oparshlonnl utllizations: suvveying and monitoring innd
fundy mond bovdng 4 rrd pabel arens, grops forconntingy do)lsle zones,
gontinentw’l platforms, oceanogrophy, geologlical investigations—

pround waler, goobthermal zones.

L

Complexe program: surveyling and monitoring our hydroencrgobic-
hydroreclamation nationnl sysbem,

REPRODUCIBIITY OF THE
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Thematic maps

Rearrangement of
-~ information
M35 Photo ) ‘ Densitometerings
Band 4 Statistical analyses
Band 3 Visual == ;L
Band 6 interpretation
Band 7 [ Selection of
Analysis at training sets
--uﬁ the convertor
Selection of
grey levels

” Il
Uptical-photo-

graphical pro-
gessings

il

Thematic maps

" Testing ~,
~ of the training
sets

It is admitted
R
It is classified
LEGEND
} Analogical processings Display
_._..___.__,/'-—_
) Digital processings Recorded
Listing results
—__/__
Plotter
._..._......_._____...../-_-_—

Fiz,9 General diagram of the adopted technological process of remote sensing
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“Figldl
Tactures, meebings, courses, exchanges of
expsrience ., opsn biblilography

~ 12 lsctures of general character, with film projection
"5 iong View - BRTS"™ - NASa and "™I'ne world of invisible
color" -~ Bendix;

- Amnual meetings and ftrimestrial and Sume strial repPOTLs
with the speciaiists involved im tne program; ldenm
annual meetings Tor launching wvhe invesbigabion program
for fthe coming yoar;

-~ Conferences and discussiong with M.Baumgardner - Purdue
University, W.Stomey -~ NASA, W.Nordberg - NASA, with
UNBSCO delegates for tha delbaic arcas; .

- Parclieipation in the XIIl-th International Congress of
the Sociely of Photugramme try, Helsinkl 19763

- Attundancs to initiation course - BROS Data Center -
Sioux Fallss

- Agtendance ab U.N, seminars: Canada (Guelph}, U.EKingdom
{Reading) and W. Germanmy (Iensgries});

~ Bemote gensing course deliversd to last-year ctudents
of Surveyingidlapping Departpent -~ College for Civil
Engineering;

- Genbralized library, files with significant biblicgraphy,
abstracts -~ swmmaries, remote sensing bulletins,

REPRODUCIBILITY OF THE
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Publications — papers

1. Technical proposal "Use of tRIS-Lendsat Data for resources
invaestisaticon in the Danube Delta ond the cosstal sedimen-
tation /Program DaDelta/ — 197h;

2. Instructions for the mrepzration of proposals for inveski-
gations using data from Barth Resources Techblogy Satellite"
Bucharest — 19743

3. Selective documentary note-book - ar.2 — February 13975;

4, Selective documentary note-book -~ n}.3 - May 19753

5. Landsat Data Users Handbook - July 1975;

6. Landsat Data Users Handbook - second edition ~January 1977;

7. Type L Report; Progress Report for period May-December 1975

8. Type 1 Report; Progress Report for pericd Jen-March 19763

9. Type L Report; Progress Report for period Ail-June 1976

10. Type 1 Report; Progress Report for periocd July-Sep.l976

11. Type 1 Report; Recapitulative progress Report for period

' May,1975 ~ MNovember,l976;

12. Remote Sensing Bulletin nr.l - November, 1975;

13, Remote Sensing Bulletin nr.2 -~ Decermber, 1975;

14. Remote Sensing Bulletin nr.3 — March, 1976;

15, Remote Sensing Bulletin nr.4 — April-June, 1976

156, Remote Sensing Bulletin nr.5 - July-September, 1976;

17. Remote Sensing Bulletin nr,6 — October-December, 1976;

18, Liste of Landsat 2 P,I.; titles and abstrzcts of their
respective theﬁes; June 1976;

19. Manual of Remote Sensing - Chapter 3 — Test-Sites;
July-August, 1976;

20. Generation and physical characteristics of Landsat 1 and 2
MSS Computer compatible tapes; October, 1976;

21. On the optimization of the Photo-Interprietation-Remote
Sensing Processes and their Applications in the Wetlands -
the Danube Delta; paper - Procecedings Sympositm on Remote
Sensing and Photo-Interpretation — Banff, 1974;

22. Some Possibilities —for operational Calibration of the
Photo~Interprotation - Remote Sensing Data; Some Applica-
tion in the Wetlonds — the Danube Deltla; Proceedings Sym-
posium on Remote Sensing and Photo~-Interpretation — Banff,
Alberta, Canada, 19743

ORIGINAT, PAGE 13 POOR
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24,

25,

9,

10.

11.

12,

13,

- 30 -

Quelgues observations et suggestions concernant la télé-
détection; quelques réalisation dans le specifigue des
zones humides—deltaiques; Procecdings, XIII Congress of
the International Society of Photogrammetry, Helsinki 1976;
Establishement of the hydro-morphometric characteristics
for water bodies, using photogrammetric and remcte-sensing
recordings; Proceedings, XIII Congress of the.Internatio—~
nal Society of Photogrammetry, Helsinki, 1976.

Handbook for operating and using Landsat CCTs,fan. 1977

List of reports worked out during 1976 by the collaborators
involved in the programme "Inventory and discovery of new

resources through remote sensing"®

Study on the use of the remote sensing in the research of
underground waters and the interpretation of airpheto and
the satellite recordings (Laboratory underground water).

The nydrothermic regime of the soll for the main crops in
the western and southern areas of the country (Laboratory
of agrometeorological research),

Research by remote sensing concerning morphometric and dyna—
mic characteristics of the lekes and minor and major river
beds (Meteo and hydrological institute),® ’

Control of the water quality by remote éensing methods (La-
boratory for water quality).

Contribution to the hydrogeologic study of the underground
waters in the Danube Delta and in the Black Sea area by re-
mote sensing method (Institute for reclamation works).

Digital processing of recordings obtained by remote sen-
sing (Nuclear and electronic department),

Detector assembling testing Si{Li)} and cooled preamplifier
and spectrometric chain variants (Nuclear and electronic
department),

Studies and trials on the recordings at medium-small height
and of figld - within remote sensing (Surveying and mapping
institute),

Research on remote sensing application under the geoclogical
condition in our country for the discovery and utilization
of geothermal areas and for the prospecting of useful mine-
rals (Laboratory of electrometric and geothermic research).

Technology for processing the remote sensing recordings (La-
boratory for remote sensing)

Snow survey and monitoring with Landsat data (Meteo and
hydrological institute).

Investigation of surface-phreatic and underground water
using De concentration measurements (Nuclear and electronic
department), ;

Use_of Landsab data for surveying and monitoring land fundsy
soils a%F irrigated areas; crop forecasting (Academy of
science).

THE
REPRODUCIBILITY OF
ORIGINAL PAGE IS POOR
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Devicas - equipment available for those involved in
the remote sensing program

Equiped aircrafis and helicoptersy
V8B Carl Zeiss Jena interprastoscopes with wabching and
enlargement capabilitises up to 20x;
Trapsfer unitsjcamera clara;pantographs,photo-ractitiers;
Equipment fér photographical reproduction and enlargoment
for sizes up vo looxloo cm;duplicating devices with electro-
nic compensationy
Stereoscopes,lenses,light~-tables;
Specialized photo-laby
Card - readerssjaccess bto compubers,interfaged with automatic
draiting table
Dansity slicing copylng,Agfa conbour equidensities B&W and
professional colour respectively;
Btereo-plotting instruments 1-st - 3-th orders;
AGA fthermovision with blackbody reference;
Densimeter,photvome ter, spectrophotome vex;
Test-sivesyspace bargets. o

47 Fig,13

¥acliivies for thosge implicated in the program

Meteo synoptic maps and Nimbus recordings which were
enlarged up %o 1:%5,3%69;000 scale;

Copies from negatives 7x7 cm on photographic paper at the
scale 1l:1,000,000;

Sometimes copies anlarged up to li2oo,000 or seldom 1:100,000;
Copy dias from the negabtives 7x7 em up vo 1:500,000;

Copies from CCTs;

Specialized thematic mans-hydro,geology,geomorphology,50113,
Aarial-photographies,photo-mapsgs;

fquidensities 4gfa Contour and Agfa Convour Proressional;
oamples of inverpretation,densitometereings,inserpretoscopes;
Papsrs,docunencation,buileting of remote Sensing,8.8.0.

Measurements on the test-sites;specialized measurements;
AGA thermovision recordings.
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Fig.17

TEST SITEDE L T A

Location of test-site Parameters to Specific measurement Time and frequency Correlation betwen
(latitude, longitude, be .measured on method of data collecting test-site measure-
topographic description) the test-site ments and airborne-
space recordings
45° 01' 05" North Measurements Automatic meteo sta- According to the Measurement sots
290 16* 30" EZast having a gene- tion, automatic unit phenological ca- performed preceding
rel character for temperature mea- lender in func- the starting off
On the Sf.Gheorghe Arm, surements; synopti - tion of vegeta- of the program,
in the Danube Delta, at cal maps, ephemerides tion stages; simultaneously to
km 54 - the residence tables, diagrams ~During high and airborne and cpace
of the field lab. thermovision AGA re- low water level; recordings, respecti-
i3 Nimbus & ~-In winter-spring; wvely after these
covers the whole Danu- ki FESECADED S Ao eng ] 2y T G\ S
be Delta, the Razelme densitometerings data handling plan ding to the data
g s la;oon eitin ] b with MTF and OTF (see appencix 5) handling plan - sce
and the gon*ineﬁgal measurements jSecchhi appendix 5),
3 disks, laboratory 1

platform, according to
the enclosed sketches
and boards-diagrams
(see recapitulative

determinations,
deuterium contents,
biomass, ph, salinity,

etec.; thematical maps,
report). topographical maps, 4
photomaps, aerial
photographies.
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TEST SITE BARAGAN

e na e e e —

ocation of test-site Parameters to Specific measurement Time and frequency Correlation

(latitude,lonsitude, be measured on method of data collecting wen test-sit -
topographic f.scTiptimﬂ the test-site surements and air-
borne-space recor
din

5° 16t 1o" North Specific measu- Meteo station; According to the Measuremen
rements for Hydrogeologic sta- = phenological calen- performed
soil=ve ti

etation tionj der in function of the sta
and agrohydro- Eph

H <
merides,tables, vegaetation stages: of the program ,szi-

Zasu = Briéila is 7
residence of the inte geology res-— diagrams,synopti- <During high sud multaneously tc 1
ive test-site; pectively cal maps,thematical ,;g‘;];pg‘]gvji_ alrborne and space
: ., maps,photomaps; TRk, T V) recordings, resnec— 3
A ) Meteor & Nimbus re- ~In winter-spring; Eively er. th
=l Tk, cordings; o At e recordings |
_kfiijzélh ig%l chemism humi- hzzﬁﬁi;in;l;i Sk e jlyﬁwgfﬁtmf 1
a i ST Sk handlin
Temgéra‘cure measiu- (see appendix 5) append
i 1 part of the rements, spectrora-
58 Brailei) diometrical measure-
i plain, res- ments,thermovision
[nsula Mare a recordings;
i i arn i izated Biomass,
i 4

d00d SI 4DVE IVNIDIHO
dHL J0 ALITTIDNA0dday




Hotsr 7000y fcyzxy//z//f//////f
~SHU LEST PETIY LEVEQELEY Vi

LEGENDA

(TR | G stetre ottt doosias o2y
(| gl sateitere e proefe

| BT | wi sateltons

[ et prof e subbon, e spois o veyesae

sty

IONAOYdTY

J0Od ST TOVd TVNIDINO

®HI J




]

GbrorF he
("

E—

S Ivit

coelaciud  Booalelu

mmwwobccmwmm._% OF THE
ORIGINAL PAGE Is POOR




= 3 - REPRODUCEHIITY OF THE
(‘}RT‘,‘I‘-- A \ | YR

Fig,22
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Design and achievement of a system software for processing of
the Landsat video data,

The PEVIST system is characterized by:
- a large register of posibilities;
= modularity and extensibility;
- Simplicity and elasticity in exploitation,

It contains some subprograms and a main program coordonating
them. The subprograms are divided into two groups:
Ae. Sorvice subprograms;
B. Subprograms accomplishing different tasks of interpre ta-
tion and complex display of output data,

As Service subprograms:

ANT &T - printout of the ID and Annotation records of the cCcT

POZBND - positioning of the magnetic tape

CITBND - reading the desired video data record (a strip of a
scan line)

FISDIS =~ transcription of data from a COT on a dise

DISCIF - conversion of the interleaved video data to sSpactral
band organized form

EDLACT - active printout of level lines considering the extreme
values,using,as desired,both 1inoar and logarithmic
scales

MRCABS - horizontal marking of listings

LDILIN printout of a conventional marked listing line

EDITAB - printout of value tables representing grey levels or
Irequencies

B, Subprogranms accomplishing different tasks of interpre ta-
tion and complex display of output data:

DSLINS - densitomstering along scan lines.with the possibility
of superposing 2, 3 or 4 spactrai bands

DPRIIS densitomotoring on shupos Intersectlng the scan lines,
with the superposition of 2,5 or 4 spectral bands

CNTRST = setting up of "contrasted scan lines" by means of
various alpgebraie combinations of the originul oneu

EDLHRT = printout of mups ropresenting equidensitomotry,strip
and thresold filtering

DIGIRT = hiotogram ol groy lovals dlotribulion in a fingle
spactral band using as desired both of seales: linoar
and lopgarithnio

DISTR2 = histopram of grey levels 2-dimensional distribution
(simultanoous analysis in two spoctral bunds) using as
daosirod both scalest linear and logarithmic

DISTRS = histogram ot tho gray levels s-dimonslonal distribu-

tion (silmultunoous unalysis in three spoctral bands)

using as desired both scales: linear and logarithmic

INSTRV - training ror the maximum likelihood decision rule

CLASY = clasgification using tho maximum 1likelihood docision
rule

INSTRD = training for tho minimum distance docision rule

CLASD = cluassification using the minimum distunce decision

rule
CLUSTR « ldontification ol phonomwna (cluuturlng}.




Fig,23

Anulogical-digital and digital-analogrical econversion

unit viseo data signuls using television - PRIM R-01

Starting from an existing video-
phone unit, we have achieved the
adaptuation of the video data sig-
nals processing in 3 variants,
corresponding to:

(1) band - filtering;

(2) edge - filtering;

(%) 0quidunuibumutry-unhuncumunt;
The unit may be used both for
procossing photoimages and for
direct recording of natural acenes,
Inspite of the limitations of the
television systems,the results of
the video signal processing are
very suggestive,

The unit was conceived to parform
preprocessing,followed by CCTs
computer processing,

Input

(1)

Output

(2)

(3)
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The distribution of alluvial
deposits concentration using
relative indices of density,
qualitative determinations,

on the recording of the 24~.th,
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Suggestive Iimages for the "red blossoming" - biological
pollution — of coastal waters

Biological Pollution occured in cold season (Landsat
deta 26,02 « 1975, bands 4 and 5)
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Fig.42 Residual map of lineament, ob-
tained by Fourier frequency
filtration

_b_ - Fis -

Fig.43,44 Statistical analysis the whole lineaments field,
. considering the iineamggt Eirection and tendencles,
based on the satellite recordings (free diagram
Superposed over the respective diagram made up after
geological field data (hatched)
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7

8.

in need of:

"The Sixzbh Line Stripping™ phenomenon is particulariy visibla,
ospecially on band 4 ~ we should be inbtarested in knowing the

practical posibilities methods; we realize the processing
according %o group of sensors or individusl sensors (as in
some cases the difference is quibe great);

We should o carry out a number of initial processings on’
our own materials (data); A

We are interested in the practical experience gadned in
rglation with the digital. ecorrections,respectively the.
analogical ones;applied to the recordingsjespecially we are
interested i%?the technique for correcting Landsat dat. for
solar and atmospheric effects;

We should likéhto get copies from the software operatively
uzed in the processing of the remote sensing recordings;

we "wish to Jjoln exchangs of expsrisdee sys¥en in ordel 5o
benefit from the programs that axre to be concsive( furﬁhzrg
We wish to obtain copies from the insbructiona of ield aud
lab workswithin co-opesration programs on procisny Hharws «o
ag, possible to apply them exporinmentally with eowownmi: JHlon
of the chtained raesulis;

We would Like you to lend us the documsntory Lilmse "iigiion
93" MHQ 171 - The Wet Look®, ®HQ 276 — Follubicw'; )

Wa wish %o ubtilize and bturn to good asconnd oue vuiy
appropiate possibilitles to carry oub Lnvensiva,dstsiicd

and sophisticated field investiéations with & view e
correlate them to other partners’ pogsivilities in owxder

to thoroughly analize the complex space rocordings {mzvan,
land,coastal and wet areas,oceanography,alc,} &s wall 2&

to perform various themes havipg high accuracy;

Operative exchanges amongs investigators working on Glonss
similar as subject,respectbively ares (for exzaple 'Mesiscipl
Delta and Denube Delta).

3
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b,

REPRODUCICT; ITY OF THE™ 56 -

ORIGINAL PAGL IS POOB_ Appendix 2

Rocponpa to the NASA applications notloo  ~ AN-DOA-76-B

A mlatomant of tha nabuwws oF ouy inbareab in Tundsal-C datg
with o dosoeriptlon of tho projootod woxlk 40 Lo paxformod:

Wo aro diroctly lntorostod in continuing and dovoloping our
wopaaroll worle wlililn the Landmnb 1=2 progwami as woll ag for
oporutional, worlus in tho followlng dirooctions: (1) xomoto
wanaing teohnologles dn various structures and variants,

(2) applicationn in agrloulturo—oapnclally ormop forscisting,
survey and monitoring of tho lund fund quality; abttempts at
ageparating within the surveying-monitoring: soil humidity
excous, sulinlzallon, alluviabion, abtempts ot surveying-
monitoring the vigour of vopoetation, at tracing pssts;

(3) utilisations in water resources-inland lakes and oceano-
graphy, contlnental platforms and deltalc zones, including
the surveying-monitoring control of watsr quality; attemptbs
at soparating turbidity due to sugpensions af alluvlial type
from those ol "red blossoning" type (during warm periocds),
respectivoly diatoms (during cold periods) (4) geology,
hydrogeology, thermal water sources, geologlc haznards;
According to the sbove mentioned, we bhenefit from spescialize.
wonlking tenmo who co-oporato on a multl and interdicoiplinar,
basis for developing researches, in each of the four main
directions proviousnly montlionoed; wo also possoas o ocortain
background material bass and we have startsd staff training
and spacialization as well, All this was and is mentioned in
the quarterly NASA type roport which we send regularly as we:
as8 in btho prosont recapitulutive report,

An ectimato of Imndsat-C coverage requirements such as geogi:
phical areas,time periods,frequency of coverage and cloud oOw

The aros bto bo covexred: the whole country, including the
continental platform of the Black Bea, that ias in the Ppresent
index system ~ see section 2.0 — test-zite requirements,
proposod investigation "Multidisoeiplinary study with Land;at
data in the lower basin of Danube and Danute Delta™,

The porieds seamonal (Lor oach soason) at louct oneo in all
bands and possibilities, in tho active poriod of vogetation,
Trom the 15-Gl: April to the l-st September, the frequency ave
donser, in the peak poriod even avory 5-5 days; in all cases


http:Zo:low.np

megch i wlond ceverdgs DU,
In sonnootion with thapo wo mmat mantlon thalt
- LU wonld be panbtiounlarly wsaful €0 Lave tha popsibility of
andaring fho dalin uparaldvaly acouridiyg o Ll olaso laviailo
dlhunhion Dobwoon & monbly and & dayd in advancey L Glis
satantrophle  olbaublons L6 would be wuoelul that this ordering
showld ho placed -2 dayn in advanaoos
- Likewlne ag wun mwonblonnd Ln thoe wunswors given to NADA
gueatlovnurion und in the quarbenly reports, a chifbing of tho
rocording hour would be nocossary, an at prosgont this hour is
oo eavly aopeolully in antumn and wintox,

¢, An indiocutlion of sonsor requiromonts such ag all bandg of MSSH,
thormal or vinlble band dubta onlyy duytime vorsous nightime
covorage, [Lreoquoncy of RBV coverage roquired rolative to MSS
sovorags, abo,.t
~ RV duba quartorly nocogsary ln ordorxr to achiove a pystaom ol
anitliul roferxoncoe und ol reglotrution botwoeon IRV ddta and
standard maps und thon betwoon Gho sucoessive rocordlngs, Wo
intend to operate at the scales 1:200,000; l:loo,000 and
1:125,000 to covor the ncods of differont useras
~'M38 data - bends 4,5,6,7,8 are necessary: in winter a covera-
go, In spwing 2, in summer 5, in auﬁumn 1, The recordings on
band 8 are necossaxry both in fthe day time and at night.
We need repetivities in order to monitor the vigour of vegeta-
tion, the watoring norm and pollution,.

d., An estimabe of the typs and amount of data requirsd:

- Our option is for resampling data by cubic convolubtiion
finalized in USPA which resembles our Gauss projection.

- Product number 1 ~ 241 mm MSS bands 4,5,6,7,8 B/W negative,
l:1,000,000 scale, geometrically and radiometrically corrected
film product - total quantity 2,000;

—~ Product number 3, subscene 4,8,C,D B/W negative, 1:500,;000
scale, geometrically and radiometrically corrected film product;
total quuntity Sooy

-~ Product number 5 - colox transpawioncios -~ fotal guantity 6o;
~ Product number 7 ~ CCT, 9 track, 1600 BPI, geometrically and
radiometrically corrected - total quantity 5004

— 16 mm microfilm, catalogs accesion aids - product number 9.
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Remote Sensing Bulletin No.1l - November 1975
Summary .

Preliminary word . . . . . a + DPg.
Research theme in cooperatron with NASA: "Use of ERIS
for Resources Investigations in the Lower Basin of the
Damube and the Danube Delta" - o - -

The situation of the recordings recelved on 27th
Cctober 1975, within the cooperation with NASA and
the distribution of the copies of those recordings

to those included in the remote sensing programme
The evidence of the recordings announced as having
been already sent by NASA and which will be received
within the shortest time o o . . .

The evidence of the recordings ordered within the
cooperation and which will be received within a
short time . o o - . " " -
Magnetic tapes sets ordcred at NASA within the coopew
ration and which are to be received in a short time
Map with the evidence of the recordings of the above
mentioned items 3-6 o . . . o .
Acknowledgements, news, recent manifestation and
respectively those which will take place in a short
time » ° . o - . . .
Landsat News nr.3, May 1975 . . .
Landsat News nr.4, August 1975 v .
Landsat News nr.5, October 1975 . .
Symposiums, conferences, national and inter-
national manifestations . . s .
Facilities offered by the Laboratory of remote sen-
sing to those included in the remote sensing programme
and to these interested . . . . .

New publications received ©, . .- . .

1

Publications of the remote sensing Laboratory published

up to the present . o . . . N

1

17

17
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19

20

20

22
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27

28
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Appendix

Remote Sensing Bulletln No,2 ~ December 1975 B

Summary -

Present situation and development of remote sensing

in the near future (till 1980) and in the prospect
(t111 2000-2010) . . . . . 5 . PE.
The situation of the recordings received on 6th
December 1975 within the cooperatlion with NASA and

the distribution of the copies of those recordings

to those lIncluded in the remote sensing programme

The evidence of the recordings anmounced as having
been already sent by NASA and which will be received
within the shortest time . . ° . .

The evidence of the recordings ordered within the
cooperation and which will be received vithina shart time
Magnetic tapes sets ordered . . . . o
Recapitulative situation of the existing Landsabt re-
cordings over the zone ° ° ° N » .

The dates of Landsat 2 satellite passess for the
period 1 May - 30 Ngvember 1976 . . ° .
Acknowledgements, news, recent manifestations and
respectively those which will take place in a shori time
Facilities offered by Laboratory of remote sasing to
Those included in the remote sensing programme and to
those interested . . . . - . .
New publications received ° s . ° .
Type 1 report-progress report for periocd May-December
1975 "Use of Landsat data for natural resources investi-
gation in the lower basin of the Danube and the Danube
Deltall - . . © * N * ¢ ]

Remote Sensing Bulletin Nos3 - March 1976
Summary
The situation of the recordings received on léth
February 1976 and 18" March 1976 + o+ &  « P&
Magnetic tapes sebs ordered and recelved ° °
Recapitulative situation of the existing recordings:
3.1s Erts-Landsat 1 recordings received as of slides
23x23 em, white and black and respectively
colour=gomposite
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32
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35
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Appendix

3.2, Landsat 2 recordings received as negatives
7x7 cm, slides size 23x23 cm and copies on photo-
graphic paper 23x23 cm,
Acknowledgement, news, recent manifestations and respec—
tively those which will take place Iin a short time 4
New publicatjons recelved . P . . R g
Type 1 rTeport-progress for period January-March 1976
"Wse of Landsat data for natural resources investiga—
tions in the lower basin of the Danube and the Danube
Delta" . . . . . . . . . . 11
Facillities offered by the Laboratory of remote sensing
te those included in the remobe sensing programme and
to those interested . . . . o . . 29

List ol Report Worked out during 1975 by the collahorators
included in the progromme "Inventory and discovery of new

resources throusgh remote seinsingh

1S5tudy on the use of the remote sensing in the research of
undergorund waters end the inferpretation of airphoto and

the satellite recordings" - Phase 1975, 20 pages (Labora~
tory underground waters).

The hydrothermic regime of the scill for the main crops in
the western and southern areas of the country®, 82 pages
(Laboratory of agromeiteorological research).

"Research by remote sensing concerning morphometric and dy-
namic charactersitics of the lakes and minor and major river
beds¥, 22 pages (Meteo and hydrological institute).

Control of the water quality by remote sensing methods" -
Phase breliminary resport, 62 peges (Laboratory for water
quality).

iContribution to the hydrogeologic study of the underground
waters in the Danube Delta and in the Black Sea area by remo-
te sensing method" -~ Phase 1: March 5th1975i 2: June lo*® 1975,
final delivery: December 200h 1975, 15 pages (Institute for
reclametion works).

"Digital processing of recordings obtained by remote sensing",
47 pages (Nuclear and electronic department):
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' "Detector msembling testing Si{Li) and cooled preamplifier

end spectrometric chain variants (Nuclear and electronic
department), 24 pages. )

"Studies and trials on the recordings At medium-small
height and of fleld = within remote sensing", 23 pages
(Surveying and mapping institute).

"Research on remoteé sensing application under the geological
condition in our country for the discovery and utilization
of geothermal areas and for the prospecting of useful mine-

. rals 19 pages (Laboratory of electromeiric and geothermic,

"10.

research),
"Technology for processing the remote sensing recordings*,
51 pages (Laborateory for remote sensing),
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Remote Sensing Bulletin Nos4 — June 1976

Summary

1. The situation of Lendsat 2 recordings received on
BMay 1976« o« & o o o o o & o e
2, 3ets of magnetic tapes, composite color and of photo-
graphic materials, retrospectively ordered . - .
3. Admawledgenents, news, rrcent manifestations and res-
pectively those which will take place in a short time:
- Letter from Telespazio of April 14 ° 1976 . .
~ NASA Newsletter No.8 of ‘1 April 1976 o+ .+ .
~ NASA Newsletter No.9 of 1 June 1976 .« o .
- WGA of 26 April; lo May; 7 June; 1% June;
21 June 1976 . . .+ o+ o« = e . &
4, New reports and publications recelved o o o o
5, Manual of remote sensing - edited by the American
Socletyof photogrammetry . . o o' e . .
64 Facilities offered by the. Laboratory of remote sensing
to those included in the remote sensing programme and
te those interested . . ° - . " . -

Appendix

Ligt of the NASA PI (principal investigators)
in the Landsat 2 Programme -~ title and surmary
of themes (20 pag.):
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Remote Sensing Bulletin No 5 -~ July-September 1976
Summary

PD.
l. The situation of Landsat 2 recordings recelwved
on 6 July and 26°F September . . . . . . . . 1
2. Acknowledgement,news,recent manifestations and '
respectively those which will take place in a
short timejpublications $ & 8 e @ s s s e e
~NASA Landsat Newsletter No 10, August 1,1976
~Weekly Government abstracts,July 5,1976 . . .
-Weekly Government abstracts,July 12,1976 . . .
~Weekly Government abstracts,July 19,1976 . . . 10
~Weekly Government abstracts,fusgust,2,1976 . . 12
~Weekly Government abstracts,August 9,2976 . . 1l&
~Weekly CGovernment abstracts,August 16,1976 . . 16
-Weekly Government abstracts,August 23,1976 . . 18
~Weekly Government abstracts,August 30,1976 . . 20
-Weekly Government abstracts,September 6,1976 22
-Weekly Government abstracts,September 13,1976 24
-Weekly Government abstracts,September 20,1976 26
~Weekly Government abstracts,Septeﬁber 27,1976 28
~Manual of Remote Sensing,edited by Laboratory
for Remote Sensing - o« « + + o« ¢ o ¢ ¢« ¢ o » 30
3.« Type 1 Report = Progress Report for peried
July-September,1976 "Use of Landsat data for
natural resources investigation in the lower
basin of Danube and Danube Delta" (Report No 4)
- cooperation with NASA . . . . . .+ . + & « -« 30
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Remote Sensing Bulletin No 6 ~ October-December 1976
Summary D,
The sltuation of Lendsat 2 recordlngs recelved
on 30 November D T P &
Acknowledgenents,news,recent manifestations end
respectively those which will take place in a
short time;publications,papers « « « ¢« ¢ » o ¢ & o L
~List of Reports worked:out dQuring 1576 by the
' collsborators included in- the program “Surveying
g and monitoring of natural resources thr&ugh
Remote Sensing" (the ' 1ist¥ are shown aliso’ In* views
graph 12) . . et . . et T . 1
~NASA Landsat Newsletter nr.ll, October 1 1976 o2
~NASA Landsat Newsletter nr.1l2, December 1,1976 6
‘~Weekly Government abstracts,0October 4,1976 « « .10
~Weekly Government ebstracts,October 18,1976 . . .12
-Weekly Government abstracts,October 25,1976 . . .1k
' ~-Weekly Government abstracts,November 1,1976 .
~Weekly Government abstracts November 8,1976 .
~Weskly Government abstracts,November 15,1976 . .20

=
o o

Bibliogra phlcal synteses and design themes for:
%.1. Fleld radiometer . ’ . P . +» 22
3,2, Multispectral viewer . . . . o o 2h
3+ 3. Instellation for receiving and processing

the visuzl information by heans of tele-

vigion R A
3.k, Sot of software for the Jigital processing

of Landsat data{computerized proceasing of

tmxltiband,multispectral,multidated recor- ‘

dings) « e s x e P
3,5, Design of deltaio test«sife,complex type . o 45
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Hemote Sensing Bulletin No,? - January-March 1977
Summaxry
1, The situation of Landsat 2 recordings received .

3.
4,

Acknowledsgement, nsws, recent manifastations and
respectively those wich will take place in a short

time; publications; papers - .

NASA TLandsat newslefbter NWo.l, Janusry 29%. 1975
NASA Tandsat newslebter No,2, March 28, 1975 .
NASA Tandsat newsletter No,1>, February 1, 1975
NASA Tandsat newslettier No.l4, April 1, 1975 .

Remote
Remo 5
Romote
Remote
Weakly
Woekly
Weekly
WeekLy
Weekly
Weekiy
Waekly
Waokly
Bendix
Bendix

senging in Canada No.l, March, 1976 N
sensing in Canada No.2, Juny, 1976 . .
sensing in Cenada No.3,0c¢tober, 1976 ..
gensing in Canada No.4, February, 1977
government abstracts, May 31, 1976 . .
government abstracts, November 22, 1976
government abstracts, Noveumber 23, 1976
government abstracts, January 10, 1977
governnent abstruots, Janvary L7, 1977
government sbstracts, January 31, 1977
government abstraocta, February 7, 1977
government gbatracts, March 14, 1977
Down to Earth views, No.3/Fall, 1976 .
Down to Earth views, No.4/Spring, 1977

New publications received e = v s e & =
New documentary tilms received « o+ & « » -«

-

Ld

-

-

PD.

o N
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1
16
28
37
51
71
73
75
77
79
81
83
85
86
90
94
100
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Bemote Sensinz Bulletin No.8 - April-June 1977

X Acknowledgemeni, news, recent manifestations and

" yespectively those which will take place in &
short time, publications, papers, documentary
mMAterials ¢ ¢ w o « 4 4 ¢ 5 & 8 2 4 & ¢ & ¢ 0 2 5 @

2e

~ NASA Landsat tewsletber No,.1l5, June 1, 1977 . . .
~ Iandsab Newslebter Bulletin, July 1, 1977 « o o o

= NTIS - Weekly government
- WPIS -~ Weekly government
~ NTIS8 ~ Weakly government
w NTIB - Waekly government
~ NEIS = Woeklyrgovernment
- NTIS - Weeklyigovermment

s 1

-~ NTIS -~ Weekly government.

w NPIS - Weekly governmont

abstracts, 4pril 4, 1977

abstracts, April 11,1977

abstracts April 18,1977

abstracts, May 2,1977¢-.-

abstracts,May 16, 197‘7 o
abstract8iMay 23, 197?.
abstracts,June 20,1977 .
abstracte,June 27,1977

'S

Publications of the Remofe Sexsging Laborabtory
published’up O PIESEDE 4 o o« o 4 o 0 40 4 o .
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Remote Sensing Bulletin No.,9 ~ July-September 1977

Summary DD,

Aocknowledgements,new, recent manifestationas and resgpec-
tively those which will take place in a short time,
publications, papers, documentary materisls . + +« « » » » & 1
~Cdllogque GTDA (Groupement pour la développement de la
télédétection adrospatinle) sur 1l'utilisation des
satellites en té&lédétection, IGN (Institut Grographic
National); programme du colloquB . o o o 6 o = o s 5 & »
-~ Eurcgpean Space Agency-ESA - structure organisatorique . .
= Assoclation Européene de Laboratoires de Télédédtection .
= Details sur le programme de téléiétection, ESA . + ¢ + «
- Meteorclogical products, Meteosr: . . & ¢ 4 ¢« o o ¢ o ¢ s 1
- NASA Landsat newaletter, no,16/1.08.1977 2 + v o » o » « 3B
-~ NASA Landsat newsletter, no,17/1.10.1977 4+ o o o o » a & 22
- Remote sensing in Canade, N0.5, JUuly 1977 ¢ + « s » » « « 26
- NTIS ~ Weekly government abstracts, 11,07.1977 ¢ « « « » 42
- NTIS - Weekly government abstracts, 8,08.1977 o ¢ o « o » G4
~ RTIS = Weekly government abstracts, 29,08.1977 . « . . « 46
- NTIS - Weekly government abastracts, 12.09,1977 . . « . . 48
« NTIS ~ Weekly government abstracts, 26.09,1977 . . « . « 50
-~ Format specifications for Lendsat M33 system ., Corrected
computer compatible tape - European Space Agenoy - Rome,
Haglg'?ﬁ ¢ + e 2 ® + 4 2 8 & 4 F 6 4 % 09 s e v 8 0 8 o 32

G
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Remote Sensing Bulletin No.10 ~ October-December 1977 '

Summary

"Atmospheric effects in remcte sensing dataj techniquea

for correcting® - Laboratory for Hemote Sensing . . . «
Proposals to acquiring Landsat Data for different users
Acknowledgements, news, recent manifestations and yes~
pectively those which will take place in a short time;
publications, papers, documentary materials » 085 o o 8
- Rapport du seminaire des Nations Unites sur les

applications de la télédétection, Bakou, URSS,

3=19 octobre, 1977 ¢ ¢ ¢ o « o ¢ © ¢« s s 0 5 6 0 8 » o

-~ International symposium "Image processing. Interactions

with photogrammetry and remote sensing", Techniecal

University Graz, 35 october 1977 . ¢ o= + v o ¢ o o o .,

-"Journées d'étude sur la télédétection, 15-17 novembras
1977, Institut National des Sciences Appliquée de

Lyont o o s ¢ 5 o a4 6 c 5 s 06 0 o ¢ o e e« 5 0 s o o
- NASA Landsat newsletter, nr.18/1,12.1977 . . . -
-~ NTIS - Weekly government abstracts, 31.10,1977 » . . .
- NTIS = Weekly government ebstractf, 7.11.1977 .+ o o «
= NTIS «~ Weekly government abstracts, 14,11,1977 o . .
= NTIS -~ Weekly government abatracts, 21,11.1977 o » » «
= NTIS ~ Weekly government abstracts, 12.12,1977 » « . o
= NTIS - Weekly government abstracts, 19.12.1977 . . . .
- Bendix - The earth resources, Down to Earth Views

nred; autum 1977 o o o o ¢ o o 6 0 o 0 o 0 5 o

¢ o L]

~ List of Reports worked cut during 1977 by the eolla~

borators included in the program "Surveying and moni-
toring of natural resources through Remote Sensing"
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38

41
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50
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