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Relationship Between the Landsat TM, MSS DATA 
and Soil Salinity 

S. K. Alavi Panah1 and R. Goossens2

ABSTRACT 

To use remote sensing data effectively, one must understand the spectral characteristics 
of the particular features under investigations. To study the relationship between soil sa-
linity and soil reflectance, four MultiSpectral Scanners (MSS) and seven Thematic Map-
pers (TM bands) over the Ardakan playa located on the Central Iranian Desert margins 
were selected. In this study soil map, soil salinity observations, an interpolated soil salinity 
map and 13 images in all, including 7 TM, 4 MSS and 2 Normalised Difference Vegetation 
Indices (NDVI) images were used. After smoothing the imagery using a 3× 3 kernel, and 
delineating the bare soil from vegetated areas, the correlation coefficients between soil sa-
linity (Electrical Conductivity) and related Digital Number (DN) values from TM and 
MSS bands on different soil types, such as gypsiferons and saline soils, were calculated. 
The results obtained demonstrate the trend of the correlation coefficients between soil sa-
linity and the related DN values of MSS and TM bands. Based on the results obtained, we 
may conclude that the presence of gypsum in soil plays a significant role in lowering the 
correlation coefficients between  soil salinity and surface reflectance -further studies are 
required to draw more general conclusions. From the results obtained we may also con-
clude that the behavior of band 6 of TM on gypsiferous soil is completely different from 
that on saline soil and, therefore, we may generally conclude that Landsat TM imagery 
with six reflective bands, on the one hand, and the TM thermal band as complementary 
information to the TM reflective bands, on the other hand, contained some useful infor-
mation that may play an important role in soil salinity studies and also the detection of 
gypsiferous soils in desert areas. 
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INTRODUCTION 

Some studies have described the relative 
contribution of soil parameters such as soil 
mineralogy, organic matter, soil moisture, 
particle size distribution, soil structure, iron 
oxide and parent materials to the reflectance 
of naturally occurring soils (Montgomery, 
1976 and Stoner, 1979). Seghal et al. (1988) 
applied Landsat MSS data for mapping salt 
affected soils in the frame of the reconnais-
sance soil map of India. Dwivedi (1992) 
used Landsat MSS and TM data for more 
detailed mapping and monitoring of the salt-
affected soils in the Indo-Gangetic alluvial 

plain, India. Goossens and De Dapper  (1993) 

indicated the development of GIS and re-
mote sensing for monitoring and prediction 
of soil salinity in the Nile Delta, Egypt. 
Goossens and Van Ranst (1996) have shown 
the possibility of detecting different soil 
types, especially gypsiferous soils, by the 
choice of thermal band. The use of remote 
sensing for soil studies can be advanced by a 
better understanding of the relationship be-
tween the soil properties, surface character-
istics and surface reflectance. The variability 
of the soil surface conditions and changes in 
bare soil surface conditions complicate the 
reflectance of the soil. Although spectral 
signatures play a central role in detecting, 
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identifying and analysing earth surface ma-
terials, the spectral world is full of ambigu-
ity. Radically different materials can have 
great spectral. 

similarity making their differentiation dif-
ficult. Experience has shown that many earth 
surface features of interest can be identified, 
mapped and studied on the basis of their 
spectral characteristics although some fea-
tures of interest may not be spectrally sepa-
rable. To use remote sensing data effec-
tively, one must know and understand the 
spectral characteristics of the particular fea-
tures under investigation. A better under-
standing of the behavior of different wave-
length regions on different soil materials and 
surface conditions may increase the effi-
ciency of the study of soil salinity and gyp-
siferous soil on the basis of remote sensing. 
A number of mineralogically significant 
bands occur in the thermal infrared portion 
of the electromagnetic spectrum and they 
have been used in the laboratory to study 
silicates, carbonates, sulphates, phosphates, 
oxide and hydroxide-bearing materials in 
great detail (Hunt and Salisbury, 1976). 
Many physical and chemical characteristics 
of mineral rocks and soils influence their 
spectral emissions in the infrared region. 
These include mineralogy, particle size, 
packing, moisture and organic content. The 
infrared spectra of materials that scatter light 
are more difficult to interpret than those of 
non-scattering substances because they are 
dependent upon particle size and packing as 
well as the optical properties of the materials 
(Hapke, 1981). Of the imagery from satel-
lite-borne sensors, Landsat TM data have 
proved useful for mapping depositional en-
vironments on playas in Tunisia (Millington 
et al. 1989). Crowley (1993) found that min-
erals that occurred in association with sur-
face water on Death Valley, California ex-
pressed absorption over a simillar wave-
lenght range. Consequently, gypsum and 
halite were likely to be the only evaporite 
phases detected and mapped on the Chott el 
Dyerid using TM data. Salt affected soils in 
arid regions, especially when a salt crust 
(whitish color) is formed, show a high re-

flectance. The soil structure, which is the 
result of chemical and physical properties of 
the soil, may alter the reflectance. The water 
content of soil causes a decrease in the soil 
reflectance through the visible and near in-
frared spectrum. Stuctural conditions of the 
soil surface have an influence on its reflec-
tance.  Some other investigations also show 
that soil salinity status is a complex phe-
nomenon and therefore the variation in the 
reflectance spectra may not be attributed 
only to the single soil salinity properties. In 
fact, the spectra of soil surface are full of 
ambiguity. 

Study Area 

To study the contribution of soil salinity to 
the surface reflectance recorded by Landsat 
MSS and TM satellite onboard sensors, the 
Ardakan area covering 23790 ha. and lo-
cated in the Central Iranian Desert was se-
lected. The area investigated is located be-
tween latitudes, 32° 5´- 32° 34´ N and longi-
tudes, 53° 45´- 54° 14´ E. This area is situ-
ated in the Ardakan-Yazd watershed to the 
north of the city of Yazd and to the south of 
the Ardakan playa (Fig. 1). The study area 
has an elevation varying from 965 m a.s.l in 
the Ardakan playa to 1939 m a.s.l in the 
Harish mountains to the north-east. In gen-
eral, the Ardakan area may be characterised 
by a wide range of soil surface characteris-
tics, such as gravelly surfaces, desert crust, 
and partly puffy surfaces which influence 
the spectral response. The rainfall in the 
study area with an annual average of about 
70 mm is confined to the period of October 
to May. The mean annual pan evaporation 
(potential evaporation) of the Ardakan area 
is about 2660 mm (Yazd Soil and Water In-
stitute, 1992). Alavi Panah (1997) estimated 
the soil surface temperature of the climaic 
station of the study area at the time of Land-
sat overpass to be about 33.9°C. In most 
parts of the study area, considerable soil 
moisture is not available at soil surface and 
no wind at the soil surface was reported at 
the time of the Landsat overpass, therfore it 
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seems that more of the radiation absorbed 
goes into heating the soil. The soil map of 
the Ardakan area shows the presence of the 
seven soil series (Yazd Soil and Water Insti-
tute, 1992). Based on the representative soil 
profiles, gypsiferous soils are mainly devel-
oped on the dissected plateau. They are very 
shallow with a light soil texture (sand),a 
platy surface structure and a massive subsoil 
structure. They usually contain more than 
50% gypsum in the subsurface and some-
times the gypsum is on or very close to the 
surface. The gravel cover at the soil surface 
usually exceeds 35% (sometimes <15-35%) 
volume, and varies between 35-75% of the 
subsoil. The soils have a very low organic 
matter content (<0.1%). The purpose of this 
study has been to understand: a) the behav-
ior of TM and MSS bands recorded by two 
different dates on the gypsiferous and non-
gypsiferous soils, and b) the behavior of TM 
and MSS reflective bands on different soil 
surface conditions. Therefore, the relation-
ship between DN values and soil salinity on 
different soil surface conditions was statisti-
cally examined through establishing the cor-
relation coefficients between the DN values 
of the TM and MSS bands and soil salinity 
values. 

MATERIALS AND METHODS 

Four MSS and seven TM bands, collected 
on 14/09/1975 and 11/09/1990 respectively, 
over the Ardakan area were selected for this 
study. These images were chosen, because 
late summer represents the most suitable 
time for direct soil investigation, especially 
soil salinity study, owing to maximum 
evaporation and enhancement of salinity 
problems, a clear sky and the absence of 
rainfall for a sufficient number of weeks be-
fore satellite overpass producing a dry 
enough soil surface. For this study, the 
available soil salinity data relateding to the 
non-cultivated area with almost stable sur-
face conditions were used for further analy-
sis. The soil salinity of the Ardakan area was 
measured in September 1983 by the Yazd 
Soil and Water Institute, which is in the 
middle time of the period between the two 
Landsat satellite MSS and TM overpasses 
dated September 1975 and September 1990 
respectively. It means that the soil salinity is 
mapped with eight year intervals in the 
Landsat overpasses over the study area. To 
study the differences in the spectral behavior 
of the gypsiferous and saline soils, an was 
attempt made to calculate the correlation 
coefficients between the DN values of seven 
TM and four MSS bands as follows: 

1) In order to discover the relationship be-
tween the soil salinity and DN values for the 
total pixels of the bare soil, an attempt was 
made to interpolate the soil salinity data. In 
order interpolate the available soil salinity 
data, the 201 soil salinity observations 
(dS/m) at the topsoil (0-50 cm) derived from 
the soil salinity map were digitised and then 
rasterized. The rasterized map was then in-
terpolated using the “From Isoline Option” 
in ILWIS software (version 1.4) which per-
forms a linear interpolation based on the 
values of soil salinity at soil surface (Alavi 
Panah, 2000). In identifying the relationship 
between the interpolated soil salinity map 
and DN values all the interpolated pixels of 
the study area were used.  

Figure 1: Location map of the study area. 
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2)In total, 13 images including 7 TM, 4 
MSS and 2 NDVI imagery were georefer-
enced toward the Universal Transverse  
Mercator (UTM) co-ordinate system. The 
TM and related NDVI were resampled to 
30*30 m pixel size and the MSS and related 
NDVI resampled to 80*80 m pixel size. Re-
sampling was performed using the nearest 
neighbor approach.  

3)To reduce the effects of possible error in 
the geographic locations of the soil salinity 
sampling points, all the images were 
smoothed by a 3*3 kernel. 

4)The TM based NDVI was used as an in-
dicator of vegetation cover to separate bare 
soil from vegetation cover in 1990 and the 
MSS based NDVI was taken to separate bare 
soil from vegetation cover in 1975.  

5)Due to the influence of vegetation on the 
relationship between the soil salinity and 
reflectance, soil salinity observations located 
in the areas of vegetation cover were ne-
glected  

6)The digitised soil salinity points (obser-
vations) were overlaid with 13 TM and MSS 

bands and then the DN values of the 13 
smoothed images (3*3 kernel)  correspond-
ing to the soil salinity observations were 
identified. 

7) To study the differences in the spectral 
characteristics of saline soils and gypsifer-
ous soils, the soil salinity observations were 
regrouped based on soil types (soil salinity 
and gypsiferous soil) which were delineated 
on soil and soil salinity maps as follows: 
1- Gr: gypsiferous soil with a gravelly sur-
face. 
2- TA: total area including non saline, saline 
and gypsiferous soils. 
3- TA-Gr non gypsiferous soil (saline and 
non saline soil). 
4- TA-S0Gr: non gypsiferous soil with salin-
ity condition. 
5-Int:  Interpolated soil salinity map. 

8) In order to select more appropriate sa-
linity observations, the bare soil and playa 
surface with stablized conditions were care-
fully considered. Different maps and infor-
mation for more local knowledge of the 
study area, such as a wind erosion sensitivity 

Figure 2. Soil salinity sampling sites. 
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map (1/250000), were therefore used. The 
201 soil salinity observations (dS/m) (Fig. 2) 
show the mean of 18.97, a minimum of 0.21 
dS/m and a maximum of 70.0 dS/m. The 
non saline soil class (S0) with 94 observa-
tions shows a mean of 7.72 and a very se-
vere saline soil class (S4) with the mean of 
35.13 that shows the range of EC from a 
minimum of 5 to a maximum of 70 dS/m. 
The numbers of salinity observations which 
fall in each of the four regrouped classes 
were identified and used for further analysis 
(Table 1); 

9)Eventually, the correlation coefficients 
between the EC (dS/m) and DN values were 
calculated using the STATGRAPH program 
and the behavior of TM and MSS wave-
bands on different soil conditions were stud-
ied finally. 

RESULTS AND DISCUSSION 

The results obtained showed that the 
thresholds of NDVI>93 and NDVI>60 from 
the TM-and MSS- based NDVIs are the 
lowest critical values for separating vegeta-
tion from bare soil. The lowest critical value 
was used, because even poor vegetation can 
influence the spectral response (Alavi 
Panah, 1997). Reclassification of TM- and 
MSS- based NDVIs showed that in 161 and 
163 of the soil salinity observations the 
vegetation cover is absent. These observa-
tions were used for further analysis. Results 

of the correlation between the soil salinity 
data and the DN values of TM and MSS 
bands are shown in Table 1. In order to have 
a general understanding of the relationship 
between the Electrical Conductivity (EC) 
and DN values of TM warvebands, their 
scatterplots were evaluated (Fig. 3).  

Figure 3 shows the scatter diagram of the 
EC over the DN of TM band 3 for 161 (TA) 
and 42 (TA-S0Gr) soil salinity observations 
respectively. Comparision between these 
two scatter plots indicates that when the 

Table 1. Correlation coefficients between the soil salinity and DN values of the TM and MSS bands on 
different soil salinity groups in the Ardakan area. 

 Soil TM data MSS data 
Group n1 Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 n2 Band 1 Band 2 Band 3 Band 4 

Gr 43 0.014 -0.031 -0.045 -0.155 -0.047 0.387** 0.014 39 -0.110 -0.119 -0.099 -0.104 
TA 161 0.367** 0.275** 0.230** 0.102 0.203** 0.148 0.176* 163 0.250** 0.131 0.062 0.000 

TA-Gr 118 0.400** 0.342** 0.325** 0.306** 0.284** 0.009 0.340** 124 0.440** 0.349** 0.322** 0.288**

TA-
S0Gr 

42 0.514** 0.480** 0.490** 0.427** 0.368* -0.039 0.466** 55 0.539** 0.524** 0.479** 0.456**

Int. - 0.349 0.302 0.271 0.115 0.284 0.373 0.304 - 0.265 0.186 0.098 0.023 

** = Significant at 1% level; * = Significant at 5% level.  n1 = Number of soil salinity observation in TM bands, n2 = 
Number of salinity observation in MSS bands, Int = Interpolated soil salinity map. 

Figure 3. The scatter diagram for the TM3 
DN whit a) the total soil salinity observation 
of bare land and b) the very severe saline soil 
observations.  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
01

.3
.2

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
5-

18
 ]

 

                             5 / 11

https://dorl.net/dor/20.1001.1.16807073.2001.3.2.3.8
https://jast.modares.ac.ir/article-23-2374-en.html


 ______________________________________________________________Alavi Panah and Goossens

26 

gypsiferous soils (Gr) and non saline soils 
(S0) are neglected, the relationship between 
EC and DN increased remarkably. The rea-
son whey points are not distributed regularly 
along the fitted line can be attributed to the 
fact that soil surface reflectance can not be 
attributed to a single soil property of salin-
ity. Results of the correlation coefficients 
between the EC and DN values of TM and 
MSS bands can be summarised as follows: 

Behavior of the TM Bands on Gypsifer-
ous Soils 

Table 1 shows that in the Gr class (gyp-
siferous soils where gypsums are mainly 
occurred on or close to the surface) no sig-
nificant correlation between the soil salinity 
and DN values of the TM reflective bands 
was found, while a significant correlation 
coefficient (r = 0.387) at 1% level with the 
TM thermal band was found. Figure 4 shows 
the variation of the correlation coefficients 
plotted over the TM wavebands. This figure 
shows the behavior of the TM thermal band 
on the gypsiferous soils which is completely 
different from the saline soils. It means that, 
as the correlation between soil salinity and 
TM reflective bands increases, the correla-
tion between soil salinity and the TM ther-
mal band decreases. For example, the high-
est significant correlation coefficients 
(0.514, 0.480, 0.490, 0.427, 0.368, 0.466) 
between the TM reflective bands and soil 
salinity were obtained for the TA-S0Gr, 
while no significant correlation (-0.039) be-
tween the TM thermal and soil salinity was 
obtained for gypsiferous soils. On the other 
hand, the highest significant correlation 
(0.387) was obtained for gypsiferous soils 
and no significant correlation coefficient (-
0.014, -0.031, -0.045, -0.155, -0.047, 0.014) 
was found between soil salinity and DN val-
ues of the TM reflective bands.  

A completely different behavior of the TM 
thermal band on gypsiferous soils from the 
behavior of TM reflective bands suggests 
that valuable information about gypsiferous 
soils could be found in the TM thermal band 

which could not be found in the TM reflec-
tive bands. It seems that more information 
about the occurrence of gypsum in the exact 
depth of soil may be useful for establishing a 
more meaningful relationship between EC 
and DN values.The results obtained from the 
different behaviors of the TM thermal and 
TM reflective bands on the saline and gyp-
siferous soils suggests that the information 
content of the two different TM thermal and 
TM reflective bands can be complementary 
to each other on saline and gypsiferous soils. 
This result also confirmed the result ob-
tained by Goossens and Van Ranst (1996) 
and Goossens et al.(1999). They reported 
the key role of the TM thermal band in sepa-
rating gypsiferous from saline soils. Based 
on the results obtained, we may conclude 
that the reflectance of the saline soil with 
gypsum not only depends on the type of the 
materials and surface conditions of the sa-
line and gypsiferous soils, but also on the 
wavelength. The obtained results suggest 
that two types of saline soils (gypsiferous 
and non gypsiferous soil) may be distin-
guished by including the TM thermal band 
in addition to other six reflective bands. 

Differences in the Behavior of the TM Re-
flective Bands on Saline Soils 

The results obtained from the correlation 
coefficients between the soil salinity and DN 
values of the TM reflective bands in the four 
classes are shown in Table 1. It should be 

Figure 4. Plot of the correlation coefficients 
between soil salinity and DN values over TM 
bands of the ardakan area.
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noted that by using two different remotely 
sensed data, in this study some important 
problems, such as differences in spatial, 
spectral and radiometric resolutions must be 
taken into consideration. Result from the 
correlation coefficients between the soil sa-
linity and DN values can be summarised as 
follows: 

i) Table 1 shows a significant correlation 
between soil salinity observations and TM 
bands 1, 2, 3, 5 and 7 on the total area (TA) 
class while no significant correlation was 
found between soil salinity and TM bands 4 
and 6. Interestingly, when the Gr class (gyp-
siferous soils) is neglected, not only a sig-
nificant correlation between TM band 4 and 
soil salinity appears, but also the other corre-

lation coefficients are also improved (Fig. 
3). The results obtained from MSS data also 
show the same trend. It means that when 
gypsiferous soils are neglected, not only a 
significant correlation between MSS band 2, 
3, and 4 is shown, but also the correlation of 
MSS band 1 and soil salinity is improved 
(Table 1). An inspection of Figures 4 and 5 
reveals the trend of the correlation coeffi-
cients over the TM and MSS bands respec-
tively. 

Figure 6 shows the graph of correlation 
coefficients between the TM and MSS DN 
values with: a) soil salinity data (total area), 
and b) soil salinity interpolated map. Com-
parison between these two graphs indicates 
first that the behavior of soil salinity data 

and interpolated maps are the same and, sec-
ond the trend of correlation coefficients 
from the green to near infrared band in the 
total area (TA) and Interpolated map (Int.) 
shows a decreasing rate and they are highly 
comparable. Figures 5a and b show that the 
trend of the correlation coefficients from the 
green to near infrared band in the non gyp-
siferous soil (TA-Gr) and non-gypsiferous 
saline soil (TA-GrS0) classes is also highly 
comparable. These results indicate the effect 
of gypsiferous soils on the surface reflec-
tance. Non-significant correlations between 
the TM and MSS reflective bands and soil 
salinity on gpysiferous soils (Fig. 8) indicate 
the effect of gypsiferous soils on the surface 
reflectance scattering. Based on the result 
obtained (Table 1) a significant correlation 
was found in the relationship between soil 
salinity and TM thermal data (r = 0.387). 
This effect can be attributed to surface tem-
perature differences. We conclude that TM 
thermal band may have an important role to 
play in soil salinity studies of desert areas. 
The gypsiferous soils in the Ardakan area 
are usually covered by surface gravel and, 

Figure 5. Plot of the correlation coefficients 
between the soil salinity and DN values over 
MSS bands. 

Figure 6. Graph of the correlation coefficients 
between the TM and MSS DN values with a) 
soil salinity data (total area) and b) soil salin-
ity interpolated map. 
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on the other hand, the gypsum horizon oc-
curs in the sub surface and/or very close to 
the surface. The curve AT-S0Gr shows that 
when non saline soil and gypsiferous soils 
are ignored, the correlation coefficients im-
proved remarkably. The highest correlation 
between salinity and DN values in both MSS 
and TM bands was found for the TA-S0Gr 
class. It may be attributed to the effects of a) 
gypsiferous soil, and b) non saline soil con-
ditions on lowering the correlation coeffi-
cients. The reason for improvement of the 
correlation coefficients may be summarised 
as a) the effect of the desert crust and eroded 
soil which mainly occurred in non-saline 
soils and decreased the correlation coeffi-
cients, and b) the effect of gravel and gyp-
sum which effect the surface reflection and 
emission. The desert crust and eroded soils 
which mainly occurred in non-saline soil 
show very high reflection. The effect of 
gypsiferous soils on the correlation coeffi-
cients results may be attributed to the gyp-
sum properties and/or gravelly surface 
which can hinder the soil reflectance. 

ii) The highest correlation coefficients 

were found between soil salinity data and 
visible bands (especially TM blue band) and 
the lowest correlation was found for the in-
frared band (Fig. 4). For example, TM bands 
1 and 2 are correlated with soil salinity (r = 
0.367 and 0.275 respectively) at the 1% sig-
nificant level, while a non significant corre-
lation (r = 0.102) was obtained for TM band 
4. The trend of correlation coefficients for 
TM bands shows a decreasing rate from the 
visible to near infrared bands. Nevertheless, 
the TM blue band indicates a high peak 
which may be caused by the light scattering. 
The same trend was found for MSS data in 
non-gypsiferous soil (TA-Gr class). Figure 6 
shows the graph of the correlation coeffi-
cients between the TM and MSS DN values 
with soil salinity data and an interpolated 
map that describes the decreasing rate of 
correlation from visible bands to the infrared 
band. This is not well known, but may be 
attributed to the effect of soil moisture on 
the reflectance. Because saline soils with a 
low moisture content have a high reflec-
tance, values in visible bands (especially TM 
blue bands) and low reflectance occur in 
near infrared bands (Metternicht and Zinck, 
1995). Metternicht and Zinck (1995) attrib-
uted the reason for high reflectance in the 
visible band (especially the blue band) and 
low reflectance in near infrared to the hygro-
scopic water in salt minerals or high mois-
ture content. 

iii) In general, a low or sometimes non 
significant correlation between saline soil, 

Figure 7. The graph of the correlation coeffi-
cients between the TM and MSS DN values 
with a) non-gypsiferous soil data (total area), 
and b) non-gypsiferous saline soil data. 

Figure 8. Graph showing the correlation coef-
ficients between the TM and MSS DN values 
with gypsiferous saline soil data. 
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TM and MSS reflectance may be due to the 
following different reasons.  

a) salinity status is a complex phenome-
non, therefore variation in the reflectance 
spectra of soils can not be attributed to a 
single soil property such as soil salinity. Key 
soil properties, such as pH, salt content and 
ESP, determine the salinity status of soils, 
and this is reflected in the spectra of surface 
samples interacting with organic matter con-
tent, clay content etc. The study area com-
prises mineral soils with a wide range of 
surface characteristics. 

In this way, soil reflectance is affected by 
a complex combination of mineral, organic 
matter, particle size distribution, parent ma-
terials etc. Although there are numerous re-
mote sensing studies concerned with salt 
affected soils (Szila`gyi and Baumgardner, 
1991), there have not been any that intro-
duced narrow absorption bands linked to 
salinity status. 

b) Some changes in soil salinity values in 
the period 1975-1990. Soil salinity is a phe-
nomenon which may vary in time, especially 
in areas affected by erosion, irrigation, 
drainage status and human impact.  

c) Variation in soil salinity distribution 
within the top layer (0-50 cm). The available 
soil salinity data are based on the weight 
average of 0-50 cm, while the soluble salts 
are usually accumulated in the uppermost 
horizon (usually less than 20 cm). Therefore 
a soil salinity of 0-50 cm, especially at slight 
and or moderate salinity levels, may not be a 
good indicator for the top surface. In other 
words, the soil salinity profile can not be 
evaluated on remotely sensed imagery but, 
as Agbu et al. (1990) state although satellite 
sensors observe only the ground surface 
both surface and subsurface conditions are 
affected conceptually by common genetic 
factors. 

CONCLUSION 

Based on the low correlation obtained be-
tween the soil salinity and the TM and MSS 
DN values, we may generally conclude that 
surface reflectance is full of ambiguity, and 

some soil surface conditions such as grav-
elly and crusted surfaces may hinder the re-
flectance of soils. Although the spatial, spec-
tral and radiometric resolution of the two 
Landsat satellite MSS and TM onboard sen-
sors are different, this study revealed that the 
behavior of the MSS and TM wavebands on 
surface soil salinity conditions are almost 
the same. We may also conclude that, in 
spite of great differences between MSS and 
TM imagery in terms of spectral and spatial 
resolution, both might be useful for detec-
tion of soil salinity change. Since the trend 
in the relationship between TM and MSS 
DN values with soil salinity on different soil 
groups are much comparable. Based on the 
correlation obtained between the soil salinity 
and TM and MSS DN values, we may gen-
erally conclude that thermal band of Landsat 
TM imagery provided some useful informa-
tion that may have an important role in soil 
salinity studies and also in detecting gyp-
siferous soils in desert areas. This effect can 
be attributed to surface temperature differ-
ences. 
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