PROCEEDINGS OF THE INSTITUTE OP GEODESY AND CARTOGRAPHY
Volume XXIX, No. 2, 1982
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Application of aerial photographs for determination of crop acreage
within the borders of large administrative units

Abstract. The paper presents the first experiment carried out in Poland
concerning estimation of crop acreage within a voivodship with utilization of
aerial photographs, valorization of agricultural production area and mathematical
statistics.

Aerial photographs are used for determining the land use structure of sam-
pling areas. On such a basis, knowing indices of agricultural valorization of these
areas, mathematical parameters of agricultural land use within assumed borders
are determined.

This method was applied in 1981 for determining acreages of wheat, barley,
rye, oat, beet-roots and potatoes within the borders of the Witoctawek voivodship.
The mean error of determination of the acreage of each crop was less than 1%
of the acreage of arable land of this voivodship.

1. Methodology

The method of estimating the acreage of crops presented in this paper
is considered to be the first, still under verification attempt, to create
a method, subordinate to the following general principles:

— the source of information about the ways of using the agricultu-
ral production areas are aerial photographs of randomly situated sam-
pling areas,

— the size of arable fields within the borders of large administrative
units is determined by means of valorization of the agricultural produc-
tion area, mathematic statistics and mathematical modelling of land use.

Talking about the first of these principles, forecasted is the use of
aerial photographs in two ways:

— aerial photographs, after field interpretation of their content are
applied in determining the volume of particular crops in the total area
of for e.g., arable land. Such source data can play an independent role
i.e.,, they can be treated as direct attempt for statistical estimation of
the population.

— aerial multispectral photographs after laboratory interpretation,
i.e. after the classification of their contents, serve in determining the
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crop area, and then in estimating its percent volume in the for e.g., total
arable land. In this case, only a small fragment of the sampling area is
interpreted in the field, which is them considered as a model pattern for
laboratory interpretation of multispectral photographs. This way of
applying aerial photographs is in every aspect better than the previous
one, since it facilitates field works, and at the same time increases the
acreage of the sampling area.

The second general principle of the created method refers to valoriza-
tion of agricultural production area, which is in close relation to the
idea of applying mathematic statistic rules and mathematical modelling
of the way of using this area. This relation results from the assumption,
that the distribution of probability of the crop structure refers to the
quality class of the agricultural production area. It is assumed, that the
way of land use is most frequently subordinated to this class. Cases of
its full disregard as well as of the subtle utilization of the site possibili-
ties are in a considerable minority, so they are approximately in agree-
ment with the normal probability distribution. This assumption autho-
rizes utilization of the possibility of mathematical description of variabi-
lity in the crop structure, dependent on the variability of quality class
of the agricultural production area. Also, what is extremely important,
possibilities are created for estimating the accuracy of such a descrip-
tion of phenomenon.

The valorization of the agricultural production area, as the result of
the complex conception of agricultural usefulness of soils and chiefly
dependent on it, does not express its opinion on the matter of utilizing
the habitation potential in case of types of crops, which equally well
adapt to particular conditions. Thus there is no general (common)
relation between the quality class of the agricultural production area,
precisely between the complex type of the agricultural usefulness of
arable soils and the structure of crops. However, there can occur the
inverse relation, i.e., knowing the structure of crops it is possible to
forecast the complex type of agricultural usefulness of arable soils. If it
happens, one can investigate correlative relations describing only in
strictly determined conditions the relation between the valorization of
the agricultural production area and its use, expressed in the form of
for e.g., the structure of crops.

After describing the general assumptions of the created remote sen-
sing method of estimating the acreage of crops, its scheme can be outli-
ned, as follows:

1. The investigated area, for example voivodship, is randomly covered
with a net of the sampling areas.

2. Aerial photographs of the sampling areas are taken.

3. Photographs of the test areas, located within the borders of each
sampling area, are interpreted in the field.
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4. On the basis of patterns obtained from test areas, aerial photo-
graphs of sampling areas are interpreted in the laboratory.

5. For each sampling area a file record of the fields acreage is prepa-
red on the basis of aerial photographs, while for the investigated types
of plants their percent volume in the area is determined, for example
the arable areas (structure of crops).

6. The index valorizing the agricultural production area is assigned
to the sampling areas within such borders, where the sampling area can
represent a particular production area. A reverse activity is also possible,
i.e.,, to the agricultural production area valorized in certain borders (e.g.
village or village-commune), such sampling areas are assigned, which
describe the land use within those borders.

7. Correlative relations are determined, preparing equations of regre-
ssion in such a way, that the independent variable (x) is the index
valorizing the agricultural production area, while the dependent
variable (y) is the percent volume of particular crop within the area of,
for example, arable fields. The number of such equations ,will be equal
to the number of crops under investigation. This set of equations beco-
mes a mathematical model of the structure of crops on the area represen-
ted by sampling areas. It enables the determination of the most probable
indices of the crop structure for a voivodship or its part, together with
the estimation of accuracy of their determination.

8. Areas of particular crops are determined by multiplying appropria-
te indices of the structure of crops by the acreage e.g., of arable fields
in a voivodship or its part, which is dependent on the subject of elabo-
ration.

The scheme described above is more of a programme for creating
a method than a technological description. Almost every point of this
scheme requires further development and specification. It is partially
intended due to clarity of presentation and partially compelled by the
situation typical for the research works being carried out.

Due to utilization problems, research works on the remote sensing
method for estimating the acreage of the crops are carried out in such
a way, as to quickly evaluate their effects.

2. Results and discussion

During the first stage of the works, the process and the results of
which are the subject of the presented paper, research works were
carried out on experimental testing ground, covering the area of the
Wioctawek voivodship.

In this voivodship, 58 sampling areas of the average size of 90 hectares
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were created. These areas totally include 5200 hectares, which is approx-
imately 1.6% of the voivodship's arable land.

Panchromatic aerial photographs at the scale of 1:25000 were taken
over the sampling areas; photographs enlarged to the scale of 1:10 000
were interpreted in the field. Since multispectral photographs were not
utilized in this stage, the results of the field interpretation are treated
as direct estimators of the structure of crops.

Treating the photographs as the map, the acreage of arable areas
and the acreage of particular crops were measured within the borders
of interpretation. Then, for each sampling area a record of acreages was
elaborated, separately for wheat, barley, rye, oat, beet-roots and potatoes.
Then, according to the presented scheme, within each sampling area the
volume of particular crops in the arable fields was calculated. This data
was considered as the basis for estimating the acreage covered by wheat,
barley, rye, oat, beet-roots and potatoes in the emtire voivodship. It was
possible to assign appropriate valorization indices of the agricultural
production area to the information obtained from the sampling areas.
This problem requires a further more thorough discussion.

It was assumed, that unit areas for which further elaborations would
be carried out were areas included in the administrative borders of
village-communes.

The Wioctawek voivodship consists of 35 village-communes and for
each of the.m the Institute of Soil Cultivation, Fertilizing and Pedology
in Putawy has elaborated synthetic valorization indices for the agricultu-
ral production areas. It is an open matter, whether in this way one can
obtain the optimum aggregated level of the agricultural area estimation.
At first glance, it seems, that it would be better to apply the valoriza-
tion of agricultural areas within smaller territorial units. The authors
of the valorization method should here decide upon that matter. Since
the problem of choosing the optimum size of the acreage unit, within
the framework of which one could only operate on the synthesis of
valorization, is mainly of practical meaning (it influences the result),
while remaining indifferent towards the method, thus it was decided to
assume, that the valorization within the village-communes borders is
enough precise. In result the village-communes were assigned characte-
ristics of the land use, on the basis of the location of the sampling
areas.

The sampling areas were located randomly, considering roughly the
range of agricultural usefulness of soils. Thus, the location of these areas
did not refer to the administrative borders of the village-communes. In
this situation, in ord$r to determine the village-communes average per-
cent volume of the crop acreage in arable land, it was decided to abandon
the usually used mean value for areas included within the borders of
village-communes in favour of the general mean value (weighted mean).
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It was assumed, that the acreage area could be the weight characteri-
zed by a constant and determined magnitude of the weighted value. In
order to determine the value of weights, for each crop isolines were
drawn representing the volume acreage covered by this crop. Mean
values of percent volume of each crop in the arable area were calcula-
ted after measuring within each village-commune the areas between the
isolines. The weighted values were not the data resulting directly from
the sampling areas, but the mean features of the neighbouring isolines.

Such procedure of determining crop structure could be performed
only in areas where the sampling areas were territorially grouped i.e.,
where it could be predicted, that the sampling areas represent also the
areas between each other. Two blocks could be distinguished in this
way, which gave characteristic features for 15 village-communes, the
arable area of which is 52% of the arable acreage of the voivodship.

For these 15 village-communes, the relations were investigated, which
exist between the index of agricultural usefulness of arable areas (x) and
percent volume of wheat (yi), barley (y2, rye (y3, oat (y4), beet-roots
(y5 and potatoes (y6). The following results were obtained:

wheat yx= 1.0431 x-0.00887 x2-21.54; Rx= 0.59

myi = +0.8% @
barley y2=10.243 x—1.88; r2= 0.72

my2 = +0.6% )
rye y3=-6.927 x+ 0.0651 x2+ 209.89; R3= 0.89

™yz —+1.4% (3
oat y4= —0.0096 x + 4.67; r4= —0.08

my+= +0.3% (G
beet-roots y5=0.282 x—4.83; r5= 0.66

my5 = +0.8% ®)
potatoes y6= —0.260 x + 28.25; r6= 0.80

my6=+ 0.5% (6)

Excluding the structure of oat, which does not depend on the index of
agricultural usefulness of arable areas (r4= —0.08), the remaining types
are cultivated in the Wioctawek voivodship in a fairly close relation
with the valorization of the agricultural production area. Upon the utili-
zation in the estimation of this phenomenon the determination factor
(rd, which states, to what extent the variability of the dependent
variable (y) is explained by the changeability of the independent variable
(x), it can be assumed, that:

— plants, for which worse soils are sufficient (rye, potatoes) are i

approx. 70% cultivated, fully utilizing the agricultural usefulness of
arable areas,

3 Prace IGiK z. 2 tom XXIX 33



— the structure of crops requiring better soils (wheat, barley, oat,
beet-roots) in a less degree refers to the valorization of the agricultural
production area. It is estimated, that approximately 45% of the crop
structure is fully adjusted to optimum conditions resulting from the
agricultural usefulness of arable areas.

The equations from (1) till (6) are a mathematical model of the
structure of crops in the Witoctawek voivodship as of 1981. This means,
that the volume of wheat, barley, rye, oat, beet-roots and potatoes in
the acreage of arable area can be determined for any unrestrictedly
located area within the Wioctawek voivodship, to which a synthetic
index of the agricultural usefulness of arable areas (x) is assigned.
Another important feature of the mathematical model is the possibility
of estimating the accuracy of determining the characteristics of the crop
structure {rriy).

Using the data obtained at the Institute of Soil Cultivation, Fertilizing
and Pedology in Pufawy, the mean index of the agricultural usefulness
of arable areas for the Wioctawek voivodship can be determined:

X = 52.96 )

The acreage of arable areas in the Wioctawek voivodship, according to
the same source is:
S = 281 429 hectares 8

These two values and the earlier determined mathematical model allow
to estimate the acreage of wheat, barley, rye, oat, beet-roots and potatoes
in the Wioctawek voivodship as of 1981.

The obtained result and its comparison with the data of the Chief
Statistical Office indicates, that for such a small investigated area the
general population was described properly. The forecasted modifications
of the method being under elaboration should considerably increase the
accuracy of estimating the acreage of crops within the borders of large
administrative units.

Translation: Jacek Domanski

BOMLEX BbIXABCKMU

NCIMOJ/TIb3OBAHWE ASPOCHNMKOB AJ1A ONMPEAEJTEHNA
MOBEPXHOCTW BO3AE/NILIBAEMbIX KY/NbTYP B MPEAEJIAX
BONbWNX AODMUHNCTPATUBHbBIX EAVHNL,

Pe3ome
B paHHO paboTe npefcTaBneHa nepsas B [Monblle NOMNbITKA OLEHKW BENUYUHbI

NMOBEPXHOCTW BO3A€ENbIBAEMbIX KYNbTyp B rpaHuulax BOEBOACTBa C MUCNONb30BaHUEM
a3POCHMMKOB U METOAOB mMaTemMaTU4YecKol CTaTUCTUKM.
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MonbiTka paccmaTpuMBaeTcad Kak nepBafd 4acTb paspabaTbiBaemoro B IGiK
OPOLIiS meTofa, NOAYMHEHHOTO cnefytowyMm O6LWMM NpUHLMNAM:

— WCTOYHWKOM WHGpopmauum o crnocobe MNO0Mb30BaHWA CENbCKOXO035MCTBEHHOM
NPON3BOACTBEHHON MNOBEPXHOCTHI SBAAKTCA a3POCHUMKM OMO3HaBaTeNbHbIX MOBEPX-
HOCTeli, pasMeléHHbIX N0 CNy4yaliHON BbI6GOpPKe.

— BeAMYMHA NOBEPXHOCTW BO3JeNblBaeMblX KyNnbTyp B rpaHuuax 600bWWX af-
MWHWUCTPATUBHbLIX eAWHUL, ONpefenseTca C MCNONb30BaHWMEM Banopusauun CenbCKo-
X03AACTBEHHOI MPOW3BOACTBEHHOW MOBEPXHOCTW, MaTeMaTW4ecKol CTaTUCTUKW U Ma-
TeMaTuyecKoro MogenupoBaHusa cnocoba 3emMnenonb3oBaHuA.

A3pOCHUMKM, Mocne nonesoro AewndpupoBaHna X COAEpXaHusd, NoKa WUCMOfb-
3yl0TCA MPAMO Kak npo6bl B3ATble ANS CTAaTUCTWYECKOW OLeHKU monynauuu. B 6y-
AywieMm npefBUAUTCA, 4YTO OCHOBOW AN XapaKTepUCcTUKM crnocoba WCMo/ib30BaHUs
3eMan GYAYT MHOro30Ha/lbHble a3poCHUMKMW. Torga B nofe 6yfeT AewwndpupoBaThbes
TONbKO (parMeHT Ono3HaBaTe/bHO MOBEPXHOCTW, paccMaTpuBaeMblii kak o6pasey
ONS  KaMepanbHOTro [eWwun(ppupoBaHNs MHOF030HaNbHbIX CHUMKOB. YMEHbWMUT 3T0
MU 06neruynt TakMM o6pa3oM noneBble paboTbl, yBenM4YMBas OHOBPEMEHHO TEpPpPUTO-
pvio  ono3HaBaTe/lbHbIX MOBEPXHOCTEW, a CnefoBaTeNlbHO WX CMNOCOGHOCTbL MNpef-
CTaBNsATb €060V cnocob 3eM/1eno/ib30BaHmUSA.

BTOpoil npuHUMN co3aaBaeMoro MeToAa o6pauiaeTcs K Banopusaluu Cenbcko-
X03s/iCTBEHHOW NPOW3BOACTBEHHON MOBEPXHOCTWU, YTO TECHO CBA3aHO C WCMO/b30Ba-
HWeM MaTeMaTMUecKoi CTaTUCTUKM M C MaTeMaTU4YeCKUM MOoZAenupoBaHWeM crnocoba
MCNOMb30BaHUS 3TO MOBEPXHOCTH.

O6ocHOBaHME TaKOro B3rnfja 3ak/atoyaeTcs B MpeAnocbiiike, COFMacHO KOTOpPOid
cnocob BefeHWs XO035ACTBA €LWHONMYHMKAMMW uYalle BCEro MNOAYWHEH GOHUTUPOBKE
CeNbCKOXO03A/CTBEHHOW NPOW3BOACTBEHHON MNOBEPXHOCTWU. Cryuyan eé WrHOpPUPOBaHMUS
LeNNKOM, UM O0COBEHHO MW3OWPEHHOTO WCMNOMb30BAHWUS BO3MOXHOCTENH Tepputopuw,
BCTPEYaloTCs B MEHbWMWHCTBE, a CNefOBaTeNbHO — MNPUGNM3NTENbHO — Cnoco6 uc-
MoNb30BaHMA 3eMNM COFMaceH C HOpManbHbIM pacnpefeneHreM BepOSATHOCTENA.

Tak 3agymaHHOe MOLEeNNPOBaHMe cnoco6a 3eM/enofb30BaHUs WMeeT [AONOAHU-
TeNbHOE [AOCTOMHCTBO — CO34aéT BO3MOXHOCTb OLEHKM TOYHOCTM pas3paboTku. 3ITO
ABNSAETCA NPEMMYLLECTBOM, KOTOPOe OTCYTCTBYeT MpU MeTOAe MNepenucu ¢ HaTypsbl,
3aBUCMMOr0 OT [06POCOBECTHOrO 3asBNAEHUS BRafesblieB, ONpalWwuMBaeMbiX 0 crnocobe
MCMONb30BaHUS CBOUX 3EMEflb.

B 1981 r. 6bina cfhenaHa NonbiTKa OLEHKM CTPYKTYpPbl MOCEBOB Ha OMbITHOM MO-
NUroHe, Kakum 6bl10 Bpounaeckoe BOeBOACTBO. Ha TeppuTopum 3TOro BOEBOACTBA
66110 3an0XXeHo 58 ono3HaBaTeNbHbIX YYaCTKOB CO cpefHeill MoBepxXHOCTbi 90 rek-
TapoB KaXfAblil. Y4acTKM 3T OXBaTbiBaOT TeppuToputd okono 5200 rekTapoB, 4TO
cocTaBndeT 0Kono 1,6% MOBepXHOCTM MaxOTHbIX 3eMe/lb BOEBOACTBA.

OnosHaBaTeNbHble Yy4YaCTKM OblAM MOKPbITbI MaHXPOMAaTUYECKUMMWN a3pOCHUMKaMU
B MacwTabe 1:25000 a yBeNWYEHUS I3TUX CHUMKOB K MacwTaby 1:10 Q03D 6bian
AewnthpmupoBaHbl B Nofe.

Ha ocHoBe pfewundpupoBaHHbIX CHUMKOB OblAM onpejeneHbl MaoOWaAnM OMNO3Ha-
BaeMblX YYacTKOB, a BHYTPM KaXAOro W3 HUX — MOBEPXHOCTW KyNbTyp. 3aTem 6bin
BblYUMCNEH MPOLEHTHbIA YAeNn MNOBEPXHOCTW 3aHATOW pasHbIMW KynbTypamu B Mo-
BEPXHOCTU MaxOTHbIX 3eMeflb.

Kpome TOro K KaK[joMy OMo3HaBaTe/lbHOMY Yy4acTKy, B 3aBUCMMOCTWM OT ero
pasmel,eHns, Obln COOTHECEH KO3(h(pUUMEHT Banopusayum CeNbCKOXO3ANCTBEHHO
NPON3BOACTBEHHON MOBEPXHOCTMU.

Takum o06pa3soM nNOABUANCL YCNOBUA [NA ONPefeneHus 3aBUCUMOCTU MexAay
KoauumeHToM Basopusaumm (X) U Koa@®OUUMEHTaMKU CTPYKTYypbl 3eMJ/enosib3oBa-
HUA (y), T.e. NPOLEHTHbLIM Y[eN0M MOBEPXHOCTU OYepefHO: MLIEHULbl, AYMEHHA, PXU,
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0BCa, CBEK/MblI W KapToens B MOBEPXHOCTM NaxOTHbIX 3eMesb. OTU 3aBUCUMOCTM
npeactasneHbl @opmynamu ot (1) go (6).

CtouT 06paTuTb BHUMaHWEe Ha BENWYMHY OWKNGOK OonpefeneHus CTPYKTYypbl Kynb-
Typ (my). 3a OfHWUM TO/NbKO MWCK/HOYEHWEM OHW 3HAYUTENbHO MeHblle 1% MNOBEPXHO-
CTM MaxOTHbIX 3eMenb. JTO YKa3biBaeT Ha TO, YTO FeHepanbHas NoONynsauusa onucaHa
[OCTAaTOMHO XOpOLWO, KaK Ha Takykt Hebo/blylo nonesyw npoby. MpegycmatpuBaemoe
COBEpLUEHCTBOBAHME OMWCHIBAEMOr0 MeTOAa [LO/KHO 3HAYUTENbHO MOBbLICUTb TOYHOCTb
OLEHKMN MOBEPXHOCTU KYNbTYyp B rpaHuuax 601bWWUX afMUHUCTPATUBHbLIX efuHWL,.

BennuuHbl kKoapdhuuneHtoB koppensauum (r, R) MNOATBEPXAalT MPaBUNbHOCTb
NPUHATOrO MpUHLMNA, 4TO CNocob BeAeHMA X03AlCTBA €AMHONMYHUKAMMU Yalle BCEro
nofjymHeH GOHUTUPOBKE CeNbCKOXO3ANCTBEHHOW MPOM3BOACTBEHHON MNOBEPXHOCTMK.
JKCTEHCMBHOE XO03fliCTBOBaHME, KaK W XWULWHWYECKOe, HaXoAATCA B MEHbLUIWHCTBE.
KacaeTca 370, rnaBHbIM 06pa3om, BO3feNblBaHUA PACTEHWA C MEHbLWI UMW MNOYBEHHbI-
MU Tpe6oBaHUsMU (POXb, KapTodenb). CTPyKTypa BO3AeNblBaHUSA pacTeHWUi, Tpebyto-
WNUX Nydywux nouys (MweHWua, A4YMEHb, CBEKNA), B HECKONbKO MEHbLUE CcTeneHu
OTHOCUTCHA K Banopu3alumm CenbCKOXO03ACTBEHHOW NOBEPXHOCTU. IMeHTCA OCHOBaHMA
npegnonaratb, 4YTO CTPYKTypa BO34E€NbIBAHWA 3TUX KYNbTYyp MOAHOCTbH MNpPUCHO-
cobneHa K CeNbCKOXO03ACTBEHHOW MPUIOAHOCTM MaxOTHbIX 3eMenb B 45%. B ocTanb-
HbIX Cly4YyasX 3emefenblbl MEHee CYMTalTCA C BO3MOXHOCTAMW TeppuTOpuid, cTa-
pasicb, WAM BOWTKW C BO3AeNbIBaHMEM 3TUX KynbTyp Ha 6onee cnabble MOYBbI, UMK
He MCMONb3YKT 3eMAW, BO3feNbiBas pacTeHWs C MeHbLMMW MOYBEHHbIMU TpeboBa-
HUAMMN.

lMony4yeHHble pe3ynbTaTbl ONpaBAblBalOT MNPOAO/KEHWE WCCNELOBaHUA, KOTOpble
6ynyT npoBoauTbcs B 1982 rogy Ha TOM e CaMOM OMbITHOM MOMIUTOHE.

MepeBoa: R6za Totstikowa

WOJCIECH BYCHAWSKI

WYKORZYSTANIE ZDJEC LOTNICZYCH DO OKRESLANIA
POWIERZCHNI UPRAW W GRANICACH DUZYCH
JEDNOSTEK ADMINISTRACYJINYCH

Streszczenie

W niniejszym opracowaniu prezentuje sie pierwszg w Polsce prébe oszacowa-
nia wielkoSci powierzchni upraw w granicach wojewddztwa, z wykorzystaniem
zdje¢ lotniczych oraz metod statystyki matematycznej. Probe traktuje sie jako
pierwszg cze$¢, tworzonej w IGiK-OPOLiS, metody podporzadkowanej nastepuja-
cym, og6lnym zasadom:

— zrédtem informacji o sposobie uzytkowania rolniczej przestrzeni produk-
cyjnej sa zdjecia lotnicze losowo rozmieszczonych powierzchni rozpoznawczych,

— wielko$¢ powierzchni upraw w granicach duzych jednostek administracyj-
nych jest okre$lana z wykorzystaniem waloryzacji rolniczej przestrzeni produkcyj-
nej, statystyki matematycznej oraz matematycznego modelowania sposobu uzytko-
wania ziemi.

Zdjecia lotnicze, po terenowym uczytelnieniu ich tresci, na razie wykorzystuje
sie wprost jako préby pobrane do statystycznego oszacowania populacji. W przy
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sztoSci przewiduje sig, ze podstawg do charakteryzowania sposobu uzytkowania
ziemi beda lotnicze zdjecia wielospektralne. Wowczas w terenie bedzie si¢ uczytel-
nia¢ zaledwie fragment powierzchni rozpoznawczej, traktowany jako wzorzec do
kameralnego uczytelnienia zdje¢ wielospektralnych. Zmniejszy i utatwi sie w ten
sposéb prace terenowe, zwiekszajgc jednocze$nie terytorium powierzchni rozpoz-
nawczych, a wiec ich zdolno$¢ do reprezentowania sposobu uzytkowania ziemi.

Druga zasada tworzonej metody nawigzuje do waloryzacji rolniczej przestrzeni
produkcyjnej, co jest w Scistym zwigzku ze stosowaniem statystyki matematycznej
i z matematycznym modelowaniem sposobu uzytkowania tej przestrzeni.

Uzasadnienie takiego pogladu zawiera sie w zatozeniu, w my$l ktérego sposéb
gospodarowania rolnikéw indywidualnych jest najczeéciej podporzadkowany boni-
tacji rolniczej przestrzeni produkcyjnej. Przypadki catkowitego jej ignorowania,
jak tez szczegblnie wyrafinowanego wykorzystywania mozliwosci siedliska sg
w mniejszo$ci, a zatem — przynajmniej w przyblizeniu — zgodne z normalnym
rozktadem prawdopodobienistw.

Tak pomyslane modelowanie sposobu uzytkowania ziemi ma dodatkowy wa-
lor — stwarza mozliwo$¢ oceny doktadnosSci opracowania. Jest to zaleta, ktorej
brak metodzie spisu z natury, bardzo uzaleznionej od rzetelnosci o$wiadczen
wiascicieli pytanych o sposéb zagospodarowania swoich gruntow.

W 1981 r. zostata wykonana préba oszacowania .struktury zasiewéw na poligo-
nie doswiadczalnym, ktérym byto wojewoddztwo wioctawskie. Na obszarze tego
wojewoOdztwa zatozono 58 powierzchni rozpoznawczych o przecietnej wielkosci 90
hektarow kazda. Powierzchnie te zajmujg tacznie obszar ok. 5200 hektaréw, co
stanowi ok. 1,6% powierzchni gruntéw ornych wojewodztwa.

Powierzchnie rozpoznawcze pokryto panchromatycznymi zdjeciami lotniczymi
w skali 1:25000, a powiekszenia tych zdje¢ do skali 1:10000 zostaty uczytelnione
w terenie.

Na podstawie uczytelnionych zdje¢ zostaty okreSlone wielkosci powierzchni
rozpoznawczych, a wewnatrz kazdej z nich, powierzchnie upraw. Nastepnie zostat
obliczony procentowy udziat powierzchni zajetej przez r6zne uprawy w powierzch-
ni gruntéw ornych.

Oprocz tego kazdej powierzchni rozpoznawczej, w zaleznosci od jej usytuowa-
nia, zostalt przyporzadkowany wskaznik waloryzacji rolniczej przestrzeni produk-
cyjnej.

W ten sposéb powstaty warunki do okreslenia zaleznosci miedzy wskaznikiem
waloryzacji () a wskaznikami struktury uzytkowania (y), tj. procentowym udzia-
tem powierzchni kolejno: pszenicy, jeczmienia, zyta, owsa, burakdéw i ziemniakéw
w powierzchni gruntow ornych. Zaleznosci te sg zapisane wzorami od (1) do (6).

Warto zwr6ci¢ uwage na wielkoSci btedéw okreslenia struktury upraw
Z jednym tylko wyjatkiem sg one znacznie mniejsze niz 1% powierzchni grun-
tébw ornych. Wskazuje to, ze populacja generalna zostata opisana do$¢ dobrze
jak na tak niewielka probe terenowg. Przewidywana modyfikacja opracowywanej
metody powinna znacznie podnie$¢ doktadno$¢ szacowania powierzchni upraw
w granicach duzych jednostek administracyjnych.

WielkoSci wspotczynnikéw korelacji (r, R) potwierdzajg stuszno$¢ przyjetej za-
sady, iz spos6b gospodarowania rolnikéw indywidualnych najczesciej jest podpo-
rzgdkowany bonitacji rolniczej przestrzeni produkcyjnej. Gospodarowanie eksten-
sywne, jak i rabunkowe jest w mniejszosci. Dotyczy to zwiaszcza uprawy roslin
o mniejszych wymaganiach glebowych (zyto, ziemniaki). Struktura upraw ros$lin
wymagajacych gleb lepszych (pszenica, jeczmien, buraki) w nieco mniejszym stop-
niu nawigzuje do waloryzacji rolniczej przestrzeni produkcyjnej. Sg podstawy do
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przypuszczen, ze struktura uprawy tych roélin jest w petni dostosowana do przy-
datnosci rolniczej gruntéw ornych w 45% W pozostatych przypadkach rolnicy
mniej respektujg zdolno$¢ siedliska, starajac sie badZz wkroczy¢ z uprawami tych
roslin na gleby stabsze, badZ tez nie wykorzystuja siedliska, uprawiajac rosliny
0 mniejszych wymaganiach glebowych.

Uzyskane wyniki upowazniajg do kontynuowania badan, ktére bedg prowa-
dzone w 1982 r. na tym samym pojigonie doSwiadczalnym.
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JACEK DOMANSKI

The digital method for presentation of the classification results
in specified colours

Abstract. A classification file is characterized by different values for each
class. Such a file can be registered on the data-base of the computer system and
printed on a line printer or exposed on photographic film or paper by means of
a graphic-to-digital converter. This paper presents a new method of obtaining
colourful images resulting from the digital image analysis also characterized by
the possibility of specifying colours for each class. This method allows to acquire
an image in colours which are in agreement with obligatory instructions. This
method also allows to obtain the final image in various forms, for example as
a diapositive, colour print, black and white colour extraction or colour composite
on the additive colour viewer.

This paper also presents the method of digital image rasterring enabling the
acquisition of classification imageries which can be printed, without special optical
processing.

1. Introduction

The digital image analysis usually aims at obtaining a classification
file in which each distinguished class has a different meaning. One of
the possibilities of registering such a file is to expose it on photo-sensiti-
ve material — black and white or colour. This paper presents a method,
which allows to transform the classification file in such a way as to
specify colours for particular classes of objects and then to insert them
into specially prepared for this purpose legend of colours. Thus it is
possible to obtain a classification image where particular classes are
marked by various, chosen by the user colours.

2. Operations performed by a graphic-to-digital converter

One of the devices of the digital image analysis system is the
graphic-to-digital converter. It is used to change the image exposed on
photo-sensitive material to an image registered on a magnetic tape in
the digital form and vice versa, to change the image from the digital
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