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Abstract

The-ﬁreliminary stu&y of the ERTS-1 imagery coverage of iran,
_ commcncgd on 0ctoberA26, 1975, upon recéipt of the Aata.l All of the
"~ images were carefully examined, and a-photomosaic:covering appfoﬁi—
'.mate}y‘niqgty five pef cent of the count;& was prepared. A'pumber
of imagés, of selected areas were studied ip detail.
IIn‘£he fiéld of geology, a.number o; large scale faults were
idgntified, which do”nof figure oﬁ gcologigal maps. Furthermorg, a
‘preliminary stﬁdy w#é carried out-on the recen; sediments, their
péssibie sources, and origine. A lﬁmited number of ge&logicai worlk
maps were prepared as well;_

In'the fielé;‘of agficu}ture aﬁd f&rcstry, studies ba;éd on
col?r composite pr%nt; of certain area% were undertaken,.with a pur-—

pose of identifying potential arable areas.

Investigations in the field of water resources resulted in

‘the discovery of a number of small lakes, and streams. Furthermore,

fluctuations of the water ievel in some lakes were observed,

-



Introduction

The first series of ERTS-1 imagery coveragejof Iran, were
studied in a ;umber of Qisgiplincs ises agriculture, fprestry, geo-
logy and hydrclbgy.. A general preliminary étudy‘in thé above @eﬁ-
tionedlfields was uﬁdertaken? and partiéula# emphasis was gian h
to certain selected test siﬁés. -Due to a num?er_of limitiﬁg f#c-
tors whicﬂ are as follows, thc.#esults of ?he.infestigations and
pbserVatioﬁs are inconclusivg:

i-- Lacg of neéésséry hardvare
f Lack of complete, and repétitive coverage of the country.
= Time limitation for gfound trﬁth data.c011ectiono
Notwithstanding these conétraints, some intergsting obse%-

vations were made, which_démonstrates the gséfulness of the ERijl

data, as a means of mapping, and defining the natural resources of

Iran,
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Geology

All of the ERTS-1 imagerﬁ vere carefully examined, and a

nunmber qf them were seclected for detailed geologicél study. fhése
images were.COmpared with the 1:2,500;000 Geological Map of Irang
~and the 1:1,000,000 Geological Map of SW Iran, compiled-by the
Iraniaﬁ 0il Operating Companies, |
Particular emphasis was givep to the tectonics, énd the 1li~
tholegy of d%frérené £est sites. A preljminary study was also carri-
.ed out on the recent séd%ments, especiallyrin reéard to eVapé%;tic
deposits in ﬁlayas.
1? Tectonics

The major physiographic features of Iran are:

=« The Alborz range: Located in the northern part of the country,

2

‘rwifh aﬁ E-W trend.
- The Zagros range: situated in the central part of the country,
wi#ﬁta NW—SEgrendo | ‘i__ B e
- Dasht—é-Kavir (Kavir desert): an area‘covered-ﬁith alluvial

and acolian sediments, in the central part of Iran.



Dasht-o~Loot (Loot desert): an area in the SE of theicountry,
covered with 5lluvia1 and aeclian deposits.
. By studying the mosaic of the ERTS-1 imagery, a major fault,

sevefal hundred kilometers in length, and more or less parallel to

r

-

“the Zagros Thrust Fault-was identified, This fault was noi previouSw_
l; recorded, and thug does not appe%r op‘geological mapse. .
Preliminary study of the imagery taken by ERTS-1 of the SE
rcorner of Iran, denotes the presence of a larger number of faults
than what appear; on our geoiogical maps ¢ |
Numerous anticlines, synclines, and salt domes which characte-
‘rize the SEtpart of the Zagros range, are clearly visible on the
image taken_of thé Bandar Léggeh area {(part ?f test site A). Thﬁs
a regional map of the area was prepared to coﬁplement existing large
scalermdps. .
Two fairly large faults with a NW-SE trend were identified on

the ERTS-1 images taken of the Isfahan area. Those faults do not

appear on any of our geological maps.
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2. Lithology

A relﬁéively detailed stqdy of the consolidated,‘as well as
tﬁé unconsolidated gediments, was carried out on fhe'imégéry taken
of,Isfahan.- As a re$u1t,.different iypes of fecent unconsolidéted
sediments i.e. lake evaporitic deposits, river deposits, and talué,
l-were dif?crentiated usiﬁg tonal changes. Arcas covered by“tﬁe

weathered,; and eroded by-producis of nearﬁy igneous and metamorphic

_source rocks (protores), are visible by dark-grey to black shades.

Vhereas, by-products of the weathering, and erdsion of sedimentary

rocks, appear as grey patches. Finally, sediments (mostly evapo-—

rites) present in playas, and river channels, are visible as white

patchese.

On the imagery taken from the extreme SE region of Iran (near

~

r

the Pakistan border), a number of ignéous.bodies ﬁere idéntifigd‘
which are no# pfesent bp oﬁr geological naps. In ordef tﬁ détermine.
the?r nature, as far as beiﬁg lava flows, or intrusions, i? is plaﬁned
_io study tﬁoroughly_this‘area in the near future.

-In general, ii_can be stated that where géological naps of Iran



do not differentiate allQVial‘deposits,.and classify them into
different lithological categories, it is possible with a fair
degree of certainty, by using tonal_changés wvhich different ré-
cent sediments exhibit, to further refine their lithological na=-
ture, and thus diScern differeﬁces and subtle facies changes.
Conclusion '

It appears that notwithstanding the relati#ely shorﬁ time,
and the very limited hardwvare available, some encouraging.results
were obtained in the application of the ERTS~1 imagery to the field
of geology. Hence, it is assumed thaf by eﬁbarking on a detailed

field geological investigation program, more fruitful results will

"be achieved.

by
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~Agriculture and Forestry

;nvestigations in the fields of agricﬁlture and forestry
were subject to constraints, for lack of adequate hardware, and
especially insufficient repetitive ERTS«1l imagery coveraga of
Iran. Nevertheless, a few noteworthy observations werg maact
ﬂhich demonstrate the usefulness of the satellite imagefy:for~

natural resources inventory, and planning in these disciplines.

.Agricultural and Forestry Survey of the Isfahan Arcao

§tudy of the ERTS-1 falsé color composite prints (MSS bands
4,5 and 7), of the gfeater‘Isfahan arca (in central Irag) was un-
dertaken, in order to deter@ine the nature, and distribution pattern
of the cultivated fielés,.as well as the natural vegetation,

As §ta’ted above ,' due to. the lack of.the required har-dwarc,. a’
definite distinction between different types of cultivated fields
and/or crops w#s not possible., Nevertheless, cultiv§ted areas
wvere identified, and distinguished froﬁ the foreéted reéio;s. It

was possible to delineate cultivated lands around the Zayandeh~Rood

river and its tributaries, and also identify potential arable regions.
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These regions appear capable of sustaining plant life, and

their absence could presumably be due to one, or a combination of

the following factors:
= Chemical nature of soil; i.e. too alkaline,
=~ Physical nature of so0il; j.e. texture, permeabiliiy, pow=

.

fosify, etcoee
~ Topography; e.b. steep gorgesf or slopes which are being
continuocusly washed by running surfacé waters.
- GeographicalviSOlaﬁion; Foo distant from the nearest in-
habited area,.tﬁereforé at the pré;cnt uneconomicals,
4 Thus,.it is planned to start a program‘of field investigatiéns,
_with & purpose of collectiﬁg adequate ground truth Qata, in order
to idcntify what is (afe) the limiting factor&s), ana define possi-

ble remedy(ies),

20 Mazandaran- Damavand Region

On the color composite prints (MSS 4,5 and 7) of the_ Mazandaran
province (including the Damavand volcano), areas covered with vege-

tation are readily observable. Although at the present with inadequate
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hardware, and insufficient field data, no attempt was made to dis-
tinguish different types of crops or genera of trees, yet different
. tones of red and pink were believed to bc linked to the following

phenomenat

« Diversity of tree genera_and speclies,
--Fo?est distribﬁtion and d§nsity. "' i S
'n.Presence of area% covered with shrub.r
-.Deforestation,Aand fimber cuﬁting.
"_- Possible coavq?s?on. oéArorested regions into cu1tivatéd or

pasture land.

Conclusion
i AR ahial A

It is firmly believed, that with sufficient ERTS~-1 imagery '

éoverage of Iran a resource inventory covering forested regions as
well as farmlands can be established. The first order priority
" will be given to the Mazanderan, Gilan, and Azerbaijan provinces,

vhich are rich in vegetation covers
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" Water Resources

This phase of the investigations consisted of a general

study of the ERTS-1 imagery coverage of the Fars province, the

SE corner of the Caspian Sea, the Hozsultan salt lake, and the

NW region of the Persian Gulf.

The fellowing observations are of significance:

1~

Lakes: their lécation, areal extent, seasonal fluc-
tuations, a§ WQll as water quality may be assessed.
Rivers: river channel, drainage paftcrn, and fheir
sources in relatio? to the snow melt or sprinés, can
be determined,

Alluvial Deposits: it is possible to differentiate,

and map alluvial deposits, and estimate the areal ex-

tent of alluvial pléins, and alluvial fans.

%~ Marine Phenomena: study of the discharge of stream se-

diments into the Persian Gulf, the Caspian Sea, and
finally the nature and directions of the offshore cur-

rents, may be determined,
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l1- Lalkes
The ﬁature,‘dis?ribution, and location of water bodieé, as
obscerved on the photo—mosaic of the ERTS~l images, were compared
with the 19%1 Hydroleogical Map of Iran, with the following resulté:
a~- Three pew lakes were identified on the.ERTS-l imagery co-
. verage of the Fars province, which do not appegrfqn.hydro-
Vlogicai maps of this region. These lakes are:
- Tﬁe Dariush Kabir dam and reserveir built on the Kor river
in 1972,
~ A small lake, North of the Parishan lake, in the Kazeroon
area.

= A .small lake, in the Sivand river basin,

~The absence of these lakes on hydrological‘maps nay poséibly

be explained by the fellowing recasons:
- Thé Hydrological Map of Iran was published in 1971, and
at that time comstruction of the Dariush Kabir dam, and
“its associated reserfoir was not completed yet.

« The amount of precipitation during the year 1971~1972,



exceeded that of the 3revious years., Hence, topographic
sdepressions were filled with water, and thereby ﬁew lakes
Qere formed.

Another interesting feature was observed whilst studying
the ERTS~1 images t@ken of the Fars province. It was
noticed that waﬁer bodies exhibit tonal differencesa. This
phenOmenoﬁ presumably is duc to 9né, or a COmbinatiOn of
~the following factor§:

Depth of water.

Chemical composition of water. A - .

Presence of organic material, i.ec. algal growth:

Industrial pollution of water (although rare).

An important observation was recorded, relevant to the
. fluctuations of the water~level in the Hozsultan salt lake.
The image takcn‘by ERTS-1 on September &4, 1972, shows a

small body of water, about 18Km2 in size, present in the

wvestern part of this salt lake. But on the following series



of images taken 18 daysAlater, the are#l extept of this
;body of:§gter had significantly decfeased, té the poiﬁt
of Being éarély disgernible; This pﬁenomenon is probably
due to extensive evaporation; and Yery little.surface or

- subsurface, replenishment.

2 River§
‘River channels, and their.drainage pattérﬁ, are easily observ-

able on thelERTS-l imagery. -Thus, after ascertaining the area of cach
watérshed, with future écpefiﬁive imagery coferage, it may be possible
to i@itiate seasonél jield forecasting for-particular s{reéms, tgking
-:into accoﬁntlsnow covefagé) and quality of e?ch particuiar stream.

7_ 4n interesting finainé was maée by studying tbe imagery taken
of the Gowater Bay (ﬁea; the-PakiStan border), iﬁ £he extreTe south-
eastern region of Iran,'-Qﬁ thé imagé taken of tﬁis area, 2255 streams

can be readily seen with a N-S direction, terminating into the Gowater

Bay, vwhereas the Hydrological Map of Iran shows only three ;treams.
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3~ Alluvial Deposits

The areal extenty and boundary between different types of
unconsclidated sediments are easily observable on the ERTS-1 images.
Since most wells and Ghanats®* in Iran are drilled or dug in alluvial

deposits, the distribution and differentiation of the latter is of

great significance for hydrogecological investigations, and artificial

recharge in a couniry like Iran, where wvater is scarce,

v

L« Marine Phenomensa

The following observations weré made :

a - Gérgan Bay (Caspian Sea):a comparison between the ERTS=-1
imagery taken of this region, with maps based on aérial
photographs taken in 1955, indicates that the shape of this
bay hag significantly changed. It can be seen that tﬁe form
of tﬁe barrier bér has increased eastward towards the main-
-land. Thus with time the entrance to £he bay.might eventuaily

become obstructed. This phenomenon is presumably due to the

* Ghanat, is a horizontal interceptor to the ground water table, which
is linked through a series of interconnected wells. The flow from
the intercepted water table is thus directed through the underground

channel to the population center.
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lowering of the seaflevel,'and also to the aqcumulation of
stream sediments whith-arg‘being trdnsported;rqnd d?p§sitcd
. by of fshore currrents.

b -« On the ERTS-l-images covering the.NW portion of fhe Pefsian'
Gulf, extensive delta formation and sedinentary deposition
@ay be‘observed; In addition to the foregoing, the éirection
of somg_of thé of{shore currents aré readi;y visible. The

prevailing direction being from the northwest of the Persian

Gulf, southeastward into the Oman Sea.

-

Conc%usion

The preliminary observations, and resglts obtéined, from‘the
ERTS*I imaggry application to .the fielq'of hydrology were of Fignifi—
cance. Hence, it is firmly believed that by complementing ?atd derived
from the interpretation‘of thé‘satellite imagery, with field observ-
ations, a substantial as well as useful volume of data will become a-

vailable for water resources planning in different regions of tho

countrye.



Summary and Conclusions

The preliminary analysis of a number of sclected ERTS-1
images was undertaken in the fields of geology, agriculture,
forestry, and hydrology, with a puipose of.testing its apblica;

‘biliiy and usefulness for mapping the natural resourceg of Inag.
és-a result, a numbér of phenomena, such as faultis, streaﬁs, lakes,
and potential arable lands were iden£ified.

It.must be pointed out, that due to a number of liﬁitihg
-factors, the resultslof this study is by.no means conclusive., Not-
withstandipg, th? relatively short time available, lack of suffici-
ent hardware, and inadequate repetitive imagery.coverage, yet, some

encouraging results were obtained, which demonstrate the importance

of salellite imagery application for multidisciplinary purposes,
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Future Plans

The ERTS~1 program, according to NASA's definition, is a
research and development {ypo of project. Thus, r;ghtfully, the
Plan Organization of the Imperial Government of Iran approach to
this prpjedt has been conservative. DBut in lighﬁ of the encqﬁfag—
ing resuits obtéined thus far, we belicve thgt a more det#iled and
£horough program of study may now bé undertaken. To this effect,
the next phase of the investigatious will ;Onsist of the followings:

= Purchasec of the ngcéssary color additive and enhancement

hérdwarg.

- Ground truth data collectiog program, in a nﬁmher ol se=-

lected test sites throughout the country.

-~ Formation of a larger multidisciplinary cadre of specialistse.

-

A major project entitled: " Geolagical Mapping and Mining
Exploration in Eastern Iran ", will be shortly undertaken. The

area is approximately 340,000 sz, and covers ncarly all of:the

geology test site B. This region will be the subject of detailed



Tield geological investigatio§s, aﬁd possibly airborne géoﬁﬁysics
in a number of selectéd areas,

It is-also planned to undertake a fixed-wing remote sensing
study, as wéll as, detdiled field investigations, in few selected
test sites; for mﬁltidisciplinary PUrpOSEs,

It is evident, that the above mentioned aétivitieé wgll be

most helpful, and complementary to the volume of information derived

from the ERTS~1 imagery interpretation.
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