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rHOTOGRAMMETRIC LETHODS IN GEOMORPHOLOGICAL
PROCESS STUDIES. A CASE STUDY FROM ROMANIAN
SUBCARPATHIANS. N.Neguy, D.Bédlteanu, G.Mihaiu,
L.Caplescu, P,B&l&nescu, Cornelia S&vulescu,
Institute for Studies and Design of Land Reclama-
tion Projects, Institute of Geography Bucuresti
Homania

Comisgsion VII

Résumé. .
On présente les possibilités offertes par les méthodes photo-
gramnétriques (la combinaigon de l'interpretation deg photo-
graphies aériennes et des photogrammes terrestres) pour 1'dtude
des processus géomorphologiques actuels dans les territoires
b grande mobilité de relief.Dans le cag etudié on 2 etabli
les phases d'évolution d'un petit bassin-versant affécté par
des glissements et des coulées boueuses, pendant '‘une . période
de 3o années., > S -

Introduction, The Curvature Subcarpathians are knowm in the
geomorphological literature as one of the regions affected by
very lntense denudation processes in Europe, Their slopes are
subjected to intense gully erosion, landslides, mudflows,while
their river network carrieg yearly great quantities of alluvia
estimated at 25 - 40 t/ha year.

What causes this strong denudation of the relief and the con-
ditions in which it takes place are the following:

- the relief, with altitudes of 300 - 800 m a.s.l., consists"
of nonconsgolidated Mio-Pliocene folded and faulted rocks
(marls, clays, sandstones); :

- the region corresponds to the ,Vrancea epicentral area" af-
fected by strong earthquakes; shocks of magnitude M > 7 have a
recurrence interval of %0 - 40 years, The characteristic neo-
tectonic uplift movements permanently favour the deepening of
the hydrographic network;

- the annual average amount of precipitations is 575 - 650 mm,
having a marked torrential character, especially in swmmer;

- mogt slopes are bare and used as pastures, orchards and
arable land. ,

Our invegtigation were conducted on a monoclinal glope affec -
ted by strong relief modelling processes,and divided into
firgt-third order secondary bagins. The hydrographic basin
studied covers an area 0,62 km“ and presents, in its lower
gector, thick colluvial deposits subjected, periodically, to
movements.

liethodg., We based our researches on the study of three sets
of aerial photographs and four gets of terrestrial photogra-
phs taken over the years 1954 -~ 1978 and 1979 - 1982, respec-
tively. ‘

There were executed photogrammetric markings air trisngula-
tion, geomorphological photo-interpretation and analytical
and analogical restitution (orthophotograms included).
Relaying on the aerial photographs, orthophotograms and f£ield
investigations, we selected three representative samples for
different pregent-day geomorphological processes (Fig 1 and 2)
These areasg were sgtudied in detail with the help of terreg-
trial photogrammetry. Three concrete-built photogrammetric
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Southern slope of Blidisel Hill in 1968 (same legend
with figz., 1)
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bases were placed in the field, where from the four series of
terregtrial photographs were taken over in the interval liarch
1979 -~ April 1982. The photographs were taken with PHOTHEO
19/13%18, UMK 1lo/1318 and SMK 5,5/0808/40; an electronic tache-
?meter EQOT 2000 and BRECOTA was used for photogrammetric mar-
king.,

Procegsing the terregtrial photographs consisted in analogical
exploitation on a plotting apparatus type TEHNOCART without
automatic recording and, in this way, the plans of reference
end transversal profiles were obtained. The analytical exploi-
tation was achieved on a STECOMETER or TEHNOCARTC(coupled with
a COCRDIMETER G, which yielded the coordinates of points, of
characteristic elements of the investigated area, The data
obtained were taken as a bagis for vertical =and horizontal
novements. Noteworthy both the digital and graphic informatims
were processed by meang of the automated cartographic and com=
putation system INDEPENDENT I loo - M 118 - ARISTO.

In order to check the photogrammetric marking as well as the
homogenization of the different sets of aerial photographs
processed under different coanditions and on various scales

and in order to obtain some photogrammetric landmarks that can
nardly, or not at all be established in the field, we used air
triangulation with restricted couples. For some couples, when
momenteary conditions did not allow the collection of all basic
data we regorted to recongtructions by means of their isoclated
analytical exploitation.

The technological flow of explpitation of photographs and the
regultg obtained are shown in figure 3.

"he final geomorphological materials involved also detailed
field investigations, which had started -in 1968, based on de-
tailed geomorphological mapping, measurements of some stake
profiles, measurement of ground water level, chemical analyses
of water and determination of suspended matter, as well as geo-
technical analyses (Fig 1). \
iln this paper we shall discuss only gome data yielded by a
comparative study of air and terrestrial photographs uging

the other results in so far as they correlate with the photo-
grammetric invegtigations.

Resultgse Our investigations have revealed that the gtudied
slope nas been affected by a guccession of distinct modelling
phases within a 3jo-year period, which can partially be corre-
. lated with the rainfall regime.

In_the_years 1954 - 1968_ the slope shows, in general a rela-
Tive sTabiliTy, The maln~valley is affected by small lateral
landslides and the thalweg is deepened down to the bedrock.
The area 1a used as_pagture land and the water drainage ig
organised on older landslides (Fig 2).
in July - Augugt 197> & sudden change in the relief modelling
Tegime becomes obvIous., After a period of heavy rainfalls that
had reached a maximum of 177.8 mm within 24 hours (on July 2,
1975) a 425 n long mudflow occurred in the main valley, radi-
cally changing the pre-exigtent relief, The material carried
by mudflow originated from old, reactivated landglides, and
piping - induced low stability deposits. The total quantity of
digplaced deposits by varioug mass movements was egtimated at
48,000 m”, of which 18.000 m” have been included in the mud-
flow,
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Fig. 4

Te§restrial photograpns of the sectur B L (legend atb
fig.5




385

*FGutdtd pue ysem sdoTs ¢4
$utrdtd puw ysem adoTs yaTMm I8os ‘o tadoTs aTqeis AToATReroa */ fssead ayy U0 STRTLLYRU
TetAnIep JUadad ‘g fsgead ayy uO STRTILABW TRTANTTOD juaded ‘G ¢fmorjpnuw uteuw ‘4 toprIspur]
oATHO®R ‘¢ SdunTs oAT|O® ‘7 ¢oprTIs 388ys ‘T °T g J0308s 8Ys JO UYOd9exs [rdTIFoToydaomosy

[ 3]

. G aTa
% . . .

3 N 0

a,

09ty
H

soss990.4d adoys yo puny %

wj Jpum suoyewuGp DYy (pas
SIBIS UIBY WP
A

00Es




386

Those extreme phenomena display some features that may be ex-
tended to the evolution of young regiong with a marked mobi-
1ity of their relief: total reactivation of mass movements in
the source area; the.existence of some by-source that supply
the mudflow; the existence of pulsatory movements; temporal
blockage of the channels,

Segggmgeg }925_-_128@ +After the preceding phase of complete
disbalance ol S1Gpe stability, the relief began to readapt it
self to the new conditions. In the recent weakly congolidated
colluvia, gullies began to form, whose rate of deepening had
initially been of 0.5 - 1 myyear, the gully head withdrewing
at rates of 5 - lo m yearly, This deepening rate went on until
the longitudinal profile o. these-qullies reached the bedrock.
As the hydrographic network began to reorganise through a uni-
tary drainage, a phase of relative mass movement stability set
in. In thigs phase piping processes become stronger, extending
to the new landslides scars preparing in effect the materialg
for new mags movements,

Conclugiong. Our investigations spanning a Zo-year period,ena-
bled us to outline the varied type of mobile colluvia and the
mechanisms of material transfers in different morphodynamic
gsections. Successive recordings revealed some distinct phages
of slope modelling through the associations of different geo-
morphological processes. Proceeding from these findings it is
expected that in some stage of research, prognosis of the fu-
ture evolution of the slope ag well ag generalizationg valid
for limitrophe or similar zones, could be worked out enabling
meagures to be deviged for the optimum use of these lands.

At the same time our investigations have proved the utility of
photogrammetric products which can be fully evaluated only in
the framework of a team activity, i.e.through a good coopera-
tion between specialists in photogrammetry, geonorphology, geo-
logy, and land melioration.
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