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INTERPRETATION OF ERTS~-MSS IMAGES OF
A SAVANNA AREA IN_EASTERN-COLOMBIA

G.W.W. Elbersen

Centro Interamericano de Fotointerpretacidn
Apartado Nal 762/2 Chapinero,Bogotd D.E.
Colombia

Introduction

One of the objectives of CIAF's ERTS proposal nxr SR 305 was to meake an
extrapolation of existing soill maps into unmapped areas, of the Llanos
Orientales of Colombia. The first image received (nr 1086-14201-4,5,

6 and 7) had no recovery with the area for which ground truth exists.

It had recovery with the area requested but only with the part intended
for extrapolation., Nevertheless interpretation of the image was started
and while the investigation was in progress, we received new images which
did cover the sample area requested (1088 -14320- 4,5,6 and 7). Interpre-
tation of theses new images and confrontation of this interpretation with
groundtruth confirmed the validity of most of the delineations made in
the preliminary interpretation.

Interpretations were made according to the conventional photointerpreta-
tion technique called "Physiographic analysis" developed by Buringh 1960
and in use at ITC and CIAF. Most usefull were the (5) and (7) images,

the information from which was pooled. Samples of 1/60000 aerial photo-
graphs were interpreted from both areas. Extrapolation of information was
done via existing soil map to ERTS image and photoimage. The interpreta-
tion of the unknown area on ERTS was verified by the interpretation of
perial photo samples. (See methods) and applying the knowledge gained by
interpreting AP's of the existing soil map.

Most units delineated in the existing reconnaissance soil map at a scale of
1:250000 could be recognized and delineated in the ERTS image. With repeti-
- tive coverage the results would no doubt have been even better.
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The interpretation of the ERTS images was carried out on blow ups at

a scalé of app. 1:500.000 of the ;(5) and (7) channels. (The blue-
channel was of & much lower quality due to hage, while the red channel
did not supply any information not availhble with better contrast on
the infrared, for our purposes).

We tried two methods for pooling the informafion_of both channels. The
imagines were fused by means of a mirrorstereostope and delineationé
were made according to patterns visible in the joint image. In the
second approach and interpretation was made on the (5) channel image
transferring the transparent overlay to the (7) one, in order to
bring infrared derived detail into the map.

It was found that the use of a stereoscope though accurate, was very
tiresome mainly due to the difficulty of fusing images which show the
same objects in very contrasting tones.

The interpretations were cariied out notwithstanding the fact that no
real stereoscopy is to be obtained according to the conventional photo-
intexrpretation technique called "Physiographic analysis" described by
Buringh (1960) and in use at ITC and CIAF . Applying this technique,
one tries to establish which processes like alluvial sedimentation,
aeolian sedimentation, etc., have formed or are forming the landsurface
undexr consideration. Subsequently an interpretation is made which is
based on knowledge concerning the relation between soil formation and
the akovementioned processes. Some lines are very obviousg, others can
ooly be drawn when there is additional local knowledge.

Of both the area with and without groundtruth a strip of aerial photo-
graphs of 1:60.000 scale was interpreted. For the data flow in the
extrapolation see scheme!

The derived maps were consequently enlarged to a scale of 1:320.000
with the sole purpose of facilitating comparison with the existing

soil map at 1:250.000. It is recognized that the enlargement of inter-
pretation beyond the scale of the original base is generally unsatisfac-
tory since errors are magnifieqd.

Descgigtion of Units:

" General
SR a

Since the Meta river flows in a fault line there is a strong contrast bet-
ween the area studied S. of the Meta river and the landscape N. of this




river which have not been object of intensive study on ERTS so far.

The main object was the high plain (A) a very old alluvial surface

with some aeolian influence devided into various units: the well
drained level part (Aa), the poorly droined part (As),. the undulating
part (Ao), the dissected part (Ac) the minor drainageways (Ae)  and

the major drainageways (Av) Most of these units could be distinguished.

Of the flgodplain of the Meta river (V) the main subdivision (Vb) with
the ' high inundation hazard was present, occasionally including remnants
of terraces (T) with a very low position (Tv). Relatively cumbersome
proved some minor patches of aeolian influence within the flood plain
related to the extensive Aeolian plain N. of the Meta river (E). Of
this landscape the subdivisions (Em) dunes, (Es) poorly drained aeolian
plain and (Er) better drained patches within the level aeolian plain
occurred. Of these only Em could be identified with certainty especial-
ly if the influence transgressed into the high plains.

Unit: ha

Occurrence: Anywhere in the level high plains 8. of the Meta river
wherever these plains are neither poorly drained, nor
dissected.

Aspect: - In the ERTS imoges both in the 5 and 7 channels a rather
uniform grey if not disturbed by human influence or by burn
patterns in various stages of regrowth. The unit is iden-
tified in this analysis more by its position around its
characteristic drainage pattern and by the lack of those
characteristics that identify adjacent contrasting units
of the same or other landscapes.

On AP's the same aforementioned critexia  apply, but in
addition a typical pattern known as "rizamiento" occurs

which consists of parallel erosion features on the long

slopes towards the drainageways and a reticular pattern

in the centers of the interfluves.

Soils: Well drained oxisols (1)* (typic subgroup) is the high parts
(1)* Under this heading we give the literal translation of the description

of these units taken from pages 66, 67 and 68 of Vol. II of FRAO,1966,
No attempt has been made to update the classifications made according

to Soil Classification 7th. 2pp.,1960. It may be mentioned that many

authors consider the soils of this area to be Ultigols rather than
Oxisols (Guerrero, 1971). This ils probably due to the rejuvenation
by volcanic ashes (Elbexsen, 1972).
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of the landscape, fine silty in the N. fine loamy and clayey
in the 8. The slopes sre characterized by oxic haplorthents
of course loamy tectures.,

Reliability:Though the drainage pattern of these units is rather charac-
teristic transitions towards the Ao and Ac units, which are
more dissected, are rather gradual. Often a slight difference
in grey tone on the 7 channel image shows, but this is not
uniformly so, especially since old burn patterns gpoil this
contrast. For the present interpretation the inclusion of a
certain amount of Ao and Ac within Aa has to be taken for
granted. Limits with the unit As are thought to be highly
confiable due to its easy identification in channel 7, while

" the occurrence of small units of Em along rivers and streams
is rather easily detected in the 5 channel, so that only minor
contamination with these units is to be expected.

Remarks: Dry season ERTS coverage should facilitate a better separation of
Aa from Ao ond Ac, since vegetation differences should show
meximum contrast. Inspection of dry season images has not shown
a better contrast however since massive burns have masked the
aforementioned effect.

Unit As :

Occurrence: In the level high plains S. of the Meta River. In the larger
interfluves whenever drainage is isufficient.

Aspect; On ERTS imagery channel 7 these areas are easily identified
especially due to the peculiar aspect of the adjacent drainage~
ways. Since these courses grow into the poorly drained axreas
by a process of mass movement (ag described by Goosen,1972)
the tips are very much enlarged in comparison to the gully
downstream. These broad poorly drained tips devoid of arboreal
vegetation show in a striking way of the infrared channel. The
classification of the drainagesystem drawn on channel 5 into
poorly drained tips and normal "esteres" on evidence from
channel 7 forxms the basis for the delineation of the As areas.

Other factors which aid in their identification are a glightly
darker tone of the poorly drained interfluves as a whole and a
higher incidence of burn patterns (the latter due to the fact
that more dead vegetation is available for burns in these areas)

On AP's the seme factors aforementioned occur but in addition
the identification is greatly facilitated by the occurrence
of solifluction rills locally called “"escarceos".




Soils:

~5—

Agsociation of albaguox in the depressional parte with aeric
ond typic nommagnex and the plinthic subgroup of the well
drained oxisols in the higher parts.

Reliability:Taking into consideration the generalization due to the scale

Remarks:

Unit Ae:

of the images, we may state that the mostly inferred limits
of these arens are generally reliable. Within the poorly
drained areas patches of beatter drained soils may occur (as
indicated on the existing soil maop and in the interpretation
of the AP s) where according to Goosen,l972, whole blocks
have moved in a catastrophic way over distances of hundred of
meters due to instant liguifaction of the subsurface layers,
probably triggered by quakes. The inclusions cannot be pre-
dicted on the ERTS imdgery and remain as impuxities in the
units.

Dry season coverages have shown that the As areas disappear
gradually in the 7 image. First patterns occur within the
poorly drained patches which may allow separations within the
unit. With progressive drying out all contrast with surround-
ing Aa units is lost,

Occurrence: As minor drainageways in the high plains 8. of the Meta river.

Aspect:

Soils:

On ERTS imagery the 5 channel gives the most complete picture
of the drainage pattern since both the gallery forest and the
non arboxeal vegetation ol the poorly drained tips show up

in contrasting dark tones. For the separation between poorly
drained tips, essential for the delineation of As, and norxmal
forested tips, we have to resort to the 7 channel where this
difference shows in a very marked way (see description of
Unit As); the gallery forest appears light grey while the
poorly drained tips appear in a dark grey tone.

On AP's presence or absence of forest vegetation is the main
basis for distinction of the two parts of the drainage system.

Humic normaquox of clayey or fine silty texture occupy the
lowest parts of the esteros surrounded by albaquox especially
in the N. part of the axea surveyed.

Reliability:Due to the limitation of the scale of the material these areas

could not be delineated. The interpretation had to be restric
ted to the representation of this unit as symbol (drawn line
for the normal esteros and dotted line for the poorly drained
tips). This representation is thought to be highly accurate.
Check with AP 's showed that only some very minor secondary
gullies where missed.




Remarks:

Dry season ERTS coverage shows that the poorly drained tips
op Ae upon which the delineation of As was based disappeax
completely in both the 7 and 5 channels. This opens the
possibility to enhance these tips by preparing temporal
overlays of dry and wet season images of the 5 channel which
shows them at their highest contrast.

Unit: Ao and AC

Occurrence:

Aspect:

Soils:

Reliability:

Unit Av

Occurrence:

In the level high plains S. of the Meta river where an intricate
drainage pattern has dissected the landscape.

On ERTS these two units representating two fases of dissection
could not be separated while limits of this combined unit with
the unit Aa are difficult to trace exactly. Locally the Ao

and Ac units show a lighter tone on both 5 and 7 channels which
may be due to scarcer vegetation., In other areas however it

has been observed that Ao/Ac shows a darker tone on the 7
channel that in adjacent Aa areas; in this case the darker color
may be due to the presence of laterite crust fragment on the
surface of the disected areas. This matter needs further
investigation.

On AP's the units are easily separated in the stereoimage due
to their different relief. In addition the absence of the “ri~
zamiento" pattern characteristic of Aa serves as an easy guide
for distinction.

For Ac there is a dominance of oxic haplorthents on the slopes
that grade through sapric tropepts to the typic well drained
oxisols of the hillocks. Entic and sapric tropepts occur
around the outcrops of indurated plintite gravel.

In Ac sapric tropepts with o hardened plintite gravel layer
clogse to the surface are dominant alternating with oxic haplox-
thents. Depressions may have aeric plintic normaquepts.

Since most limits are inferred from characterics of the drain-

agepattern which in turn does change gradually, a lot of inclusions

of Aa will occur. Tone differences of these areas with Aa though
locally helpfull are not consistent and need further investiga-
tion.

As major drainageways in the high plains S. of the Meta River.
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Aspect; On ERTS imagery these show up very clearly both in the 5 and 7
channels. The gallery Fforest shows, just as for the unit Ae,
dark on channel 5 and light on channel 7. The watercourses
meandering within these small floodplaing show well on the 7
channel. The major ones show their complete streambed while
the minor ones, the channel of which is partly obscured by
vegetation, show as a "string of pearls”., The latter probably
due to the fact that the small units of water are less than the
minimum picture element and consequently show up enlarged. Most
streambeads could probably be reconstructed completely, within
this unit Av, but for cartographic reasons no attempt was made,
to ghow them.

On AP's these units are identified by their level topography
and characteristic gallery forest.

Soils: Humic normaguox of clayey textures that limit with aquic
tropepts and with well drained psammentic oxisols.

Reliability:Comparing AP's we may conclude that this unit is accurately
delineated. Since the vegetation isg the factor on which the
delimitation is based, small inaccuracies may occur if the
gallery forest-boundary has been shifted slightly due tol
burns.

Unit Vb
Occurrence: In the valleys of the main rivers along the streambed.

Aspect: On ERTS imagery this units shows a rather light tons on the
channel 7 and a rather dark one on channel 5. On the latter
channel the tone is variable accoxding to the occurrence of
forest or shrub. A difference which does not show up in the
7 channel.

On aerial photographs this unit ig easily separated in the
stereoimage due to its position, flat topography and the
occurrence of numerous small streamchannels. The color tone
and texture indicative of shrub and forest respectively serve
8s an added guide.

Soils: Entisols and entic tropepts on point bars and levees; aeric
normaguepts are dominant in the low parts with humic subgroups
in the depressions.

Reliability:At certain places in the Alluvial Plain there exists a certain
aeolian influence (Es and Ex). fThese units were not detected




Remarks:

Unit TV

=

Qccurrence:

Aspett:

Soils:
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on the ERTS imagery so that the unit indicated as Vb on the
map may contain units of Es and Er.

In the aforementioned areas with aeolian influence the escarp-
ment separating the unit from adjacent better drained areas

is poorly expressed resulting in low contrast on the images
and consequently inaccurate boundaries.

With repeated ERTS coverage it is quite well possible that
the delineation of Vb from Er can be improved especially if
coverage includes high flood situations.

As small units (terrace remnants) with the Meta floodplain
mostly adjacent to the escarpment of the high plain.

On ERTS imagery of channel 7 these units show up as dark
colored patches within the light grey tones of the gallery
forest of unit Vb. They contain many open waterbodies. In
the channel 5 they cannot be distinguished.

The dark color of these units is probably cdue to the poor
internal drainage of its soils which are mostly of heavy
texture.

On AP's these remains are characterized by a lower probably
denser shrub vegetation which contrasts with the higher gallery
forest of unit Vb.

The lagoong of this unit are surrounded by typic normaquepts
and aeric humaquepts of clayey textures; aeric plinthic nor-
magquepts characterize some levees and borders of escarpments,
while the albaguox ocupy those parts of the terrace that
suffered acolian influence.

Reliability:Comparison with the existing soil map shows that some units

Remarks:

appear strikingly clear in the ERTS image while othexrs can
only be inferred with difficulty from the open waterbodies.
The  aforementioned aeolian influence which is difficult to
distinguish from Vb makes error in delineation of certain
units probable.

ERTS coverage from a high flood situation would probably
make the delineation of these units more accurate.




Unit En

Qccurrence:

Aspect:

Soils:

Small patoHes of longirudinal dunes blownout from the major
rivers and occuxring on the S. river shores either in the
floodplain or invading the high plain.

On ERTS o imagery especially in the 5 channel these dunes show
up as light colored elongated patterns with a clear NE -SW
orientation. The poorly drained areas between the dunes are
easily identified on the 7 channel, where they show up as
dark colored streaks. The 5 channel shows the depressions

as well due to vegetation differences though with less con-
trast. On AP's the same features outlined above together
with the characteristic relief visible in the stereoimage
serve to identify this unit.

Ultic and typic quarzipsamments on the dunes that grade through
aquic haplorthents to humic normaqguepts of coarse loamy tex-
ture in the depressions.

The transitions towards the solifluction rills have aeric
plinthic normaquepts.

Reliability:Though one unit identified in the sample strip of AP's was

Unit Exr:

occurrence:

Aspect:

Soils:

missed in the ERTS interpretation, we are rather confident
that most major units have been identified and properly de-
lineated, since the units generally have a strong contrast
with their surroundings and a predictable posgition.

Within the eolian plain mainly N. of the river Meta in better
drainage positions along drainageways and escarpments.

In the eolian plain N. of the river Meta these units show up
as light colored strips along drainageways on the 7 channel
ERTS image. In the small patches S. of the Meta river this
unit could not be identified in the Es patches which as a
whole are dAifficult to recognize within the £floodplain.

On AP's they are identified by their position within the aeolian
plain and by their lack of solifluction rills.

Typic tropepts of fine silty texture that change towards the
drainageways into the typic subgroups of the well drained oxisols
of fine loamy texture. Towaxrds the aeolian plain aeric

plinthic normaguepts appear. '

Reliability:For the area S. of the Meta very low. The axea N. of the Meta

where these units have a major extension looks more promising as
far as the identification and delimitation of these units is con~
cerned.
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‘Occurrence: As level poorly drained plains ﬁginly N. of the Meta river.

Aspect: On ERTS imagery Ni of the Meta river these areas are distinguished
by a dark mottied tone in the 7 channel to a lesser extent this
mottling can bae dbsexrved ih the 5 channel too. The small
patches thit occur S. from the Meéta river mainly within the
floodplain a&re nbt easy to identify and very difficult to
ééparate from unit Tv. After don%ulﬁing the existing soil map,
identification is possible but delineation of minor patches
witholt this aid deems troublesome. In the AP's these units are
ehslls +ecognized due to the occurrence of “escarceds" (solifluc-
tion Miils). Confusion between Ed and As does nor occur since
both - : its have very different positions.

Soils: Dominance of albaguox with fine loamy and clayey textures in
the level parts; transition towards dunes include oxic haploxr-
thants. In areas with a slight slope towards drainageways aeric
-and aeric plinthic normaquepts are found; very seldomly found are
the plinthic subgroups of the well drained oxisols.

Reliability:The small patches occurring S. of the Meta cannot easily be
identified and consequently occur as inclusions in unit Vb.
Confusion with Tv is also possible. ’

Remark: ERTS coverage for high flood situations could help in solving
the identification problems.

Conclusion: Resuming we may state that most of the important units of an
existing 1:250.000 reconnaissance soil map could be extrapolated succesfully
into an unknown similar area using ERTS imagery in conjunction with sample -
strips of aerial photography. In those cases where delineations were insatig-
factory it is to be expected that repeated ERTS coverage could improve the '
results. The resulting map shows sufficient detail to justify a publication
scale of 1:500.000. It can be classified as a soil map which
is in between exploratory and schematic. With repreated ERTS coverage and
some field work it may be improved to a soil map which classifies in between
exploratory and reconnaissance. Since these maps are usefull in the first
stages of planning in remots undeveloped areas it is stressed that the
application of conventional photointexrpretation technigques (physiographic
analysis) on ERTS imagery can yield significant practical results especial-
ly in the developing countries.
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LEYENDA

Terrazas Aluviales

Tv Terrazas Bajas

Llanura Eolica

E] Em Medanos

[] Es Llanura Eolica con "Escar
ceos" pobremente drenada

Er Rebordes de Cafis y Barran
cog bien a imperfectamen-
te drenados

Aluviones Recientes

Vb Vagas bien a pobremente
drenados con alto peligro
de inundacidn

Altillanuras

[] Aa Altillanura Plana bien y
moderadamente bien drena
da

[J as altillanura plana modera
damente bien a pobremen-
te drenada

Ao Altillanura Ondulada

Ac Altillanura ruertemente
Disectada

Av Valles Coluvio Aluviales

[j' Ae "Esteros" muy pobremente a
imperfectamente drenados

—==<_ Rio o Caflo
~7  Limite de unidad
ED

Bancos

N Nubes y sonbras de nubes

LEGEND

Alluvial Terraces

Low Terraces

Aeolian Plain

Dunes

Aeolian Plain with "Escar=-
ceos" poorly drained

Borders of Streams and Esca£2
ments well to imperfectly =
drained

Recent Alluvium

Floodplains well to poorly
drained with a high inunda
tion hazard

iiigh Plains

Level High Plain well and
moderately wall drained

Level gigh Plain moderately
well to poorly drained
Undulating High Plain

Strongly Dissected High Plain

Colluvial-Alluvial valleys

"Egteros" very poorly to im-
perfectly drained

River or Stream
Unit boundary

Banks

Cloudsg and ¢loud shadows
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