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Aerial photographs have been used in soil surveys for over forty
vears [1, 6]. Paralelly to their application [1, 2, 6, 7, 9, 11] methodical
investigations are being carried out as to thorough utilization of the
information provided by the aerial photographs and also attempts are
being made at establishing proportions between the range of photointer-
pretation and the range and methods of the corresponding soil field
works [3, 5, 8, 10, 12, 13, 14].

Institute for Land Reclamation and Improvement, Agricultural Acade-
my in Poznan has been using aerial photographs for several years in
soil surveys, and also has been studying the possibilities of their full
utilization in soil surveys in various physiographic soil conditions [8].

In this paper we want to present some results of the investigations
which were carried out in the Vistula Valley.

METHODS OF INVESTIGATIONS

Investigations were conducted in the region of 10 000 hectares in area,
located on the left bank of The Vistula river. The region comprises flo-
oded terraces and higher terraces. Out of three most common methods
of interprefing aerial photographs—pattern analysis (Frost 1970), element
analysis (Buringh 1960) and physiographic analysis (Butler 1959, Goosen
1961, Vink 1963}—we chose the second one, taking into account physio-
graphic elements as well. The choice of this method was determined by
the scale of the map we worked out (the detailed soil map on the scale
1:10 000) and by the physiogryphy of the studied region (terraces of the
Vistula river). :

Aerial photographs were supplied by Polish State Firm of Photogra-
metry in November 1970. They were made on the panchromatic film
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on the scale 1:10 000. The direction of the flights was determined by the
shape of the investigated area and corresponded approximately to
ESE-WNW.

The overlap of the area was 51-68% and the endlap was 3-77%. The
area was photographed wvery carefully and the quality of semicontact
prints made on doubleweight paper was very good. For the photointer-
pretation purposes we used Zeiss's stereopantometer and mirror stereo-
scopes of the type SLS-2.

The results of the photointerpretation were marked on the topograph-
ic maps by means of LUZ aerosketchmaster. In field investigations
pocket-type of Zeiss's stereoscopes were used.

PHOTOINTERPRETATION

The general assumption of the interpretation of the aerial photographs
was that the differentiation of soil is connected with numerous elements
of the surface of the area. According to Buringh’s [1, 3] and Vink's
[12, 13] suggestions about 20 elements distinguished in the proces of
photointerpretations were divided in the following groups:

—elements concerned with vegetation and land use,

—elements concerned with economical activities of man, mainly—
drainage constructions,

—elements concerned with relief and geomorphological features,

—elements concerned with natural soil drainage conditions,

—elements concerned with colour tone and texture of the aerial
photographs.

Figure 1 shows maps of the respective stages of the photointerpre-
tation of the aerial photographs which correspond to the respective
groups of elements.

Map 1 clearly shows: L—forest, R—arable land, IL—grass used as
meadow and pasture, N—waste land, buildings.

Map 2 shows precisely photographed drainage system.

Map 3 contains the interpretation of the geomorphological features:
D—flooded terrace (alluvium); Z—ponded depression (silted deposites,
peat); ZP—lower depression (sand of ancient ponded depression); PP—
higher depression; P—flat terraces slightly undulating (fluvioglacial
sand); W—dune sand.

Map 4 reflects actual drainage conditions including the division into
classes: 1—imperfectly or somewhat poorly drained soils, 2—imperfectly
drained soils, 3—moderately well drained soils, 4—well drained soils,
5—somewhat excessively drained soils, 6—excessively drained soils.

Map 5 shows the following soil complexes: F—alluvial soil, Mu—
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muck-like soil, Mi—shallow mucky peat overlying sand, Bk—brown
forest soil, and Bkw—brown forest soils, dune phase. Map 5 which is the
photointerpretational map of soils, was worked out on the basis of ths
analysis of the above mentioned maps. It is not a soil map in the full
sense of this word but can be used as the basis of the soil survey.

SOIL SURVEY

Methods of the soil survey were adapted to the photointerpretational
maps. They were divided into two stages:

—detailed investigations on the sample areas:

—testing investigations of the remaining parts of the studied region.

Four sample areas were chosen in the examined region. They were
chosen in such a way that each of them included some characteristic
piece of land containing all the soil units that occur in this region. On
the sample areas we carried out detailed investigations of the soil profiles
and checked all the boundaries shown on the photointerpretational maps.
Those surveys served as the basis of the classification of soils, legends of
the detailed soil maps and they helped establish genetic relations between
the individual soil units. The soil section (Fig. 2) shows the relative loca-
tion of the classified soil mapping units occuring in the region under
examination. As follows from the gathered data (Table 1, Fig. 1—map 6,
Fig. 2), the field investigations did not change the boundaries of the
classified soils but helped define the individual units, enriching the
knowledge of their content (Table 1).

Next, the results of the investigations of the sample areas were
applied to the region represented by the particular samples (the second
stage of the investigation). In the first place the photointerpretational
map of the whole region was verified.

Then, during the testing field works soil units and their boundaries
were checked. While 1-2 observational points (profiles, borings) of the
sample areas took up 1 sq. em of the map, 1 boring on the remaining
area covered to 4-6 sq. ecm of the map. During the testing investigations
the boundaries of the classified soils were changed in few cases. However,
numerous changes were introduced in reference to the terms of the fol-
lowing phases: concretionary soft iron phase, concretionary bog iron
phase, and bog iron phase. It must be emphasized, though, that the above
mentioned phases never constitute homogenous soil units. They form
soil complexes with the domination of soils occuring in a given phase.

As a result of those investigations a detailed map on the scale:
1:10 000 was worked out. Soil units marked on it had been precisely



235

The interpretation of aerial photographs...

vale aidwes '\ ¥-V SIXy ‘uorjoas [eardojopad ¢ 814

FIGOI SRIOM PURGIT e

soro

saysyp sfowoup | joad Foves n
siods fgf [T] yous sowny B ooy fpuos [T
SUOH DT 08 v fam] ssowny fuan B2 puos Fuwog B
suoyasIu0s psoy vour Fog e asowny Faosapow R pups auy fua [
204 L0t B0G [ s000 snwny [EE puos 7]
YOO

foad Jo wonw Funyxa)

puslian

a.E_., 2| g1 ‘| 50| 9]
i " 2 s
fada) 039 m - B EEERE B B

viunpog ivgizvg| 209 |zve| wzow | zve godeewwmizvg| ceom | 2w

EFTH JiE W

HE W

L L

Zz

EEN

13A3) DS FA0GD W




J. Marcinek at al.

236

e ] wnou
~TeIp LrTood =Ing g ¢ mea Lmaot G074 0I0U6D
AUIMOmOS Jo sAOqE s3uIopom | WOIT Hoq WATM Supdote swuyd woxy jzo@ Lramoty
Lrgoezredut | 50| 2'0 (€ Eqﬂ pE o5 LTauPTTIS Fonm Eqwed fqamed | g1 [0*@S=G'ogksrounsteTlon Yomwm Lyweg
ofe1d
i1 59 g Lawor puoe Lmeot
poTTRID ‘petz e 4 BIaToN Lrogezepow esomng LIoa
£13oezaoday ‘ol 0'o |£'0] -TyoxystegT (fweoT LT34ITIS cgouny LIaa| - *az 4T |0*iG-5'a94| ‘eiyos eTT-qII08 XDUTH
hﬂﬁ% pes
peLord |'pues LowoT hﬂdo.n £T __:..: > Emaot £7343TT0 esommy
a1 2'0 |s'o|fTHuoaye’ *oy [=IUATTE H,,SE femomag Lzea 0'g-0'S moysEeadep | 4l s Eion 'E1TO0 eT{-ASNN | £2OA
oty motesesd .
il ‘| 2'o |&* b | AUOT38IOULD | —~SIDUOD WOIT sRTF JO mu.nm ; eswnd oIt
uoXf Yoq'tgr | Foq uypactgI| * =078 £mamed | @I ied 20q Areucpyeacwos’ gl | ZzEnm
slatdpoue
wﬂmu 8 Lmeo pmeeE Lmeot
lﬂﬂu._“nuh...mme 2 l..ﬁ.ﬂ_.n EM!hg.____"._ h.nhdm.ﬂ_..- emommy L1909
ar 1| 2'o |5* o3 mnipew [Comat h._.unﬂ”u LisgmIepon *ar *qI |0*gS-GtlopEIspom ‘OTTOR SXTT-AOTA ZZNR
ogitel o1 ET0T3
PSTF | -DIOWOD WOXT | ~@TIWOO TOIT esend izew
I ‘o] T'0 |v'0| -pyeaas' gl | 4308 WAYA'QT 2JOR WiTACQI| * "ar *axr "0l [OTIeI0T00 WOIT 3308°°QL | JFTIMH
L £t nwad n sxdap Lowor LTa923716 Tood
PEITOIP TTo0M =90T LTIUSTIE aoTEs
ETejuaspon ‘1] 2'¢ [&" pelo7dfqr i Tood-snang | 6* qetTr zoudTy £0-0'0 |0*AG=C'og| ~smamy 'ETTOS OXTT-Yomm | TZWA
POTTIR ]
LTaATEOOXO pooa LaeoT Lewot £ pues LmeoT LTINETTS
¥ uwmnanoa o't Lryn@Tre [fmeet LT3 dth-ﬂuﬂ.H A S0VIIL SUTT |0'2-2'0 (585548 ‘ST708 PTOV uMoIg e i
peauTeID pawa pues fwsoy aou egeyd sunp ‘puwe fweot
L£T8ATEEROIXD Lot fou [puss LmeoT S0 Tood-snamy Foyrres Lrsned b &'gs qou ‘aTIof DIV UMOIE TR
€T T & g & 1 b £ : 2 T
M w m_ qaeozed
£ IS
- m & jusoxed| TERem | nzeg
m. ag rmgEIjEqng TromgQnE Toedan WIDT plasem e
coRuaTo TTosdog oy
SfouTaIg
='e1qes opETIegoRaETs spTFoxd 1iog JeTTad s3Tun Bupddem yyeg
=IBYEMPTNOIE
g37m Supddewm TIOR JO 40END
T =T .n LA




237

The interpretation of aerial photographs...

BoUT w“h-.nu wn._ﬁﬁu
=Ing Li3uoase Lriumoass
poaTTE SACOE ‘meoT ' fmooT meoT 4TTI8 BoET ETT08
£1 5'0 | 2'0 |¢'0|£3TTe wnypem| L3377 EnTpem egomny LIen| =g ~ze3 pepooTy| 2-0 | S'es-o'es TeyaniTe esommy LIep 2dg
pos
pauTEIp ~T¥8 L1¥uoass
LToATEa0X awed Lyonm auad Lyonm @TT0E
gemmemos | 2'T | 2'T |2'T "G STIUSANTE OTAMEANTI| G¢=fz |ocwaIT0q gEeacT | 4T | 0'4Fstas gead Lponm o739eAntd e7d
8ol w"hﬁ.m TIOSqNe
=ang £yduoase FEILUOT IstT aedsop oy ww.nn 03
sADOE pues LmeoT woxy Joq wita =0I0I0TH HAooX WOST Joq mﬂmﬂ
*ax a'c | T'0 |s*n| 9o= esaeco| Xooa woxy Bog qued Lyorm| <7 | =719 wamategr| a1 | ¢ 46=0'4C [Teno jmed Lyonm soTTeUS e |
a0e]
= TG
aa0qD poes Suapdy
"ax g'o | 2'o |£'0 a1 *ax gead fyonm| Gf < *ar 4t *gr oo qued Lyonm mOTTEHS | LSTH
kel th 4
=Ing SUOTIRIITCD
L0 woIT Soq YITae esoqd UOIT
in &'o | 2'0 |£%0 b 43 a1 yonm fyeed| QI mopesaxdsp | 4T "IT Sogq LrewoTioaowmoo’ *Qr | ILLIN
T 21 T | OT & g & 9 4 L £ z T




238 J. Marcinek at al.

defined and classified. Their boundaries corresponded to the natural
geomorphological conditions of the valley.

SUMMARY

In soil survey of the river valleys that show great differentiation of
soil, photointerpretation of aerial photographs provides a natural picture
of soil. Besides it helps define similarities and differences between the
individual soil units, and also serves as the basis of working out numerous
interpretational maps [1, 3, 5, 7, 8, 9, 11, 12, 13]. It makes the soil survey
easier allowing to considerably limit their range, which results in the
increase of the precision of the investigation (in comparison with clas-
sical methods).

It is indispensible, however, that there should be a group of specialists
well trained in the interpretation of aerial photographs. What is also
essential is the choice of an appropriate photointerpretational method
adapted to the physiographic conditions and the scale of the prepared
map. The third important requirement concerns keeping the proper pro-
portion between the range of the photointerpretation and the range of
the soil surveys, the reason being that the photointerpretational map
reflects only similarities and differences between the soil units whereas
field works provide the basis of qualification and classification of soils,
and establishment of their agricultural suitability. They also help work
out a number of soil quality maps.

REFERENCES

[1] Am. Soc. Photogrammetry.: Manual of photogrammetry. Washington, D. C., 1965.

[2] Avery T. E.: Interpretation of photographs. Minneapolis 1970, Burgess
Pub. Co.

[3] Buringh P.: The analysis and interpretation of aerial photographs in soil
survey and land classification. Neth. Journ. Agric, Soc. 2, 1954,

[41 Frost R. E.: Photo interpretation of soils. Man. Phot. Interpr. Washington,
D. C. 1960,

[6] Gavieman A. V., Livierovskij Ju. A.: Aerofotosjomka w poczvien-
nom kartirovanii. Poczwow, 3, 1955.

[6] Goosen D.: Aerial photo intepretation in soil survey. Soil Bulletin No. 6.
FAOQ, Rome 1965.

[T] Marcinek J.: Pedological studies upon the agricultural suitability of the
Marsh-Delta soils in the Lower Mesopotamian Plain. PTPN Poznan, 16, 1965,
4 (in Polish, summary in English).

[8] Marcinek J.: The analysis and interpretation of aerial photographs in
s0il survey. RHocz. WSR, Pozn. 30, 1965 (in Polish, summary in English).

[9] Marcinek J.: Soil survey and land classification. Vol, III, Irrigation Im-
provements in the Amarah Area. Baghdad 1966.



The interpretation of aerial photographs... 239

[10) Simakowa M. S, Szerszukowa G. A.: Dieszifrowanije poczwiennogo
pokrowa po aerofotosjomkam w podzonie dierniowo-podzolistych poczw Ew-
ropejskiej czasti SSSR. Kruptomassztab. Kart. poczw. Moskwa 1671.

(11] Smith H. T. U.: Aerial photograph and their applications. New York 1943.

[12] UNESCO: Aerial surveys and integrated studies. Proceedings of the Touluse
Conference. Rome 1968.

[13] Vink A. P. A.: Planning of soil surveys in land development. H. Veenman
and Zonen N. V., Wageningen 1963.

[14) Witek T, Ochalska L.: Przydatnoi¢ zdjeé lotniczych w sporzadzaniu

wielkoskalowych map glebowych i glebowo-rolniczych, Mat. III Ogélnopol-
skiej Konf. Fotointerpretacyjnej PTG, Lublin 1968.

E. MAPIIMHEK, E. HEPHEBCKH, M. CIEIXANLCKH

IMOJEBBIE MCCIEJOBAHUA M KAPTOI'PADHSA I10YB
ITPH ITPMMEHEHHMM MHTEPIIPETALIMU ARPODOTOCEEMOK

HMHCTUTYT cenbCROXO3ANCTBEHBIX M JECHBIX MeaMopalil
CenncroxosaficTBeHHOM akagesmun B Ilo3HaHK

PeszwoMme

B cratee mpeAcraBien neTO[ MONHON MuHTepnpeTauyy aspopOTOCHLEMOK B MO-
JIEBBLIX MCCRNENOBAHMAX NOYBEHHOTO NOKposa, Ha npuMepe nNpoBOAMMBEIX B JOJHHE
pexy Buenn! mccnenopanmil onMchIBAIOTCH 9TANLI aspohoTONHTEPNPETALMH © ONHO-
BpeMEHHBIM aHaAM3CM OTACABHEIX (haKTODOB OCTANOINMXCA B HENOCPe[NCTBeHHON CBf-
¢ pudpbepenipmanmeli NMOMBEHHOTO MOKPOBA; B pe3yabTaTe HeenenoBaHMit yera-
HOBJIEHO, YTO HaHeCeHbIe Ha HH}]T}' TDAEHMILI 3INeMeHTAPHEIX [IOYMBEHHBLIX CAHHML
BRIIENEHHBIX B MHTepHperanii aspooTOCHLEMOK COOTBETCTBYIOT ONpe/le/ieHHBIM B
ASTANLHBIX TIOJIEBLIX MCCNEROBAHMAX OAMHAKOBO Ha NpOGHBIX NAOLIAAMX, a TaKKe
Ha OCTANLHONR MecaeAyeMoil reppuTonms (10 000 za).

J. MARCINEK, J, CIERNIEWSKI, M. SPYCHALSKI

RECHERCHES PEDOLOGIQUES AVEC L’APPLICATION
DE L’'INTERPRETATION DES PHOTOS AERIENNES

Institut d'Améliorations agricoles et forestierés,
Université Agronomique de Poznan

Résume

Dans cet ouvrage on a présenté la méthode d'une interprétation pleine des
photos aériennes dans des examens cartographiques et pédologiques.

Sur l'exemple des essais faits dans la vallée de la Vistule on a montré les étapes
de linterprétation des photos aériennes en analysant les facteurs particuliers qui
ont un rapport direct avec la différentiation de la couverture du sol.

Par suite des recherches on a démontré que les contours des unités de sols
isoles en conséquence de la photointerprétation des photos aériennes ont été
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affirmé par les investigations des terrains des superficies expérimentales et dans
le reste du territoire examine.

J. MARCINEK, J. CIERNIEWSKI, M. SPYCHALSKI

BODENKUNDLICHE UNTERSUCHUNGEN MIT HILFE
VON FLUGZEUGAUFNAHMENINTERPRETATION

Institut {iir Land- und Forstmeliorationen
der Landwirtschaftlichen Universitit in Poznan

Zusammenfassung

In der Arbeit wird die Methode der vollen Interpretation wvon Flugzeugauf-
nahmen eridrtert, die im Rahmen der Kartographisch-bodenkundlichen Untersu-
chungen im Wista-Tal angewendet wurde.

Am Beispiel der im Wisla-Tal durchgefiihrten Untersuchungen werden die
Etappen der Interpretation von Flugzeugaufnahmen besprochen, indem einzelne
im direkten Verhiiltnis zur Bodendeckedifferenzierung stehenden Faktoren ana-
lysiert wurden. Diese Untersuchungen zeigten, dass die Umrisse der mit Hilfe
der Photointerpretation abgesonderten Bodeneintheiten mit den Geldndeunter-
suchungen, auf den Probeflichen und auf den iibrigen untersuchten Flichen
iibereinstimmten.

J. MARCINEEK, J. CIERNIEWSKI, M. SPYCHALSKI

BADANIA GLEBOZNAWCZE
Z ZASTOSOWANIEM INTERPRETACH ZDJEC LOTNICZYCH

Instytut Melioracji Rolnych i LeéSnych
Akademii Rolniczej w Poznaniu

Streszeczenie

W pracy przedstawiono metode pelnej fotointerpretacji zdjeé lotniczych w ba-
daniach kartograficzno-gleboznawczych. Na przykladzie badan przeprowadzonych
w Dolinie Wisly podano etapy fotointerpretacji zdjeé lotniczych, analizujgc po-
szezegdlne czynniki, ktére majg bezpoSredni zwigzek ze zréznicowaniem pokrywy
glebowej; w wyniku badan wykazano, Zze konfury jednostek glebowych wydzielone
w wyniku fotointerpretacji zdjeé lotniczych zostaly potwierdzone w badaniach
terenowych na powierzchniach prébnych oraz na pozostalym badanym obszarze.

Doc. dr hab. Jerzy Marcinek
Instytut Melioracji Rolnych i Lednych AR
Foznan, ul. Wojska Polskiego 7le



