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ABSTRACT 

Climate change and global warming are among the issues that humanity is most concerned 
about the future. The growing drought and flood risks that increase despite the taken 
measures have led to the adoption of an integrated understanding on the topic of water 
management in recent years. To manage the increased risk of drought and to make sustainable 
planning, the dimensions of drought should be known first. For this purpose, many drought 
indices have been developed. The Normalized Difference Vegetation Index (NDVI) and 
Vegetation Condition Index (VCI), which determined by remote sensing, are two of these. In 
this study, in which the agricultural drought was analyzed with vegetation indices by taking 
into consideration the historical drought archive, the Asi Basin was addressed. The data of 
the Asi Basin, which covers an area of 7800 km2 and was obtained from the Moderate 
Resolution Imaging Spectroradiometer (MODIS) and Advanced Very High-Resolution 
Radiometer (AVHRR) satellites, was used in this study. With the satellites benefited in 
remote sensing and with the Coordination of Information on the Environment (CORINE), 
where the layers of vegetation were determined, agricultural and forest areas were evaluated 
separately. The vegetation indices, which change with the increase in temperature, have 
revealed the necessity of a long-term drought management for the Asi Basin. Result of the 
work pointed that NDVI index is more appropriated to the Asi Basin than the VCI index to 
monitor drought. 

Keywords: Remote sensing, drought index, NDVI, VCI.  

 

1. INTRODUCTION  

Within the context of the planning, development and management of water resources, which 
are adversely affected by climate change, the subject of mitigation of expected impacts of 
drought has gained considerable importance. Management of the increased drought risk and 
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adaptation to it are only achieved through the development of sustainable and effective 
drought risk management strategies that adopt holistic approaches. The drought management 
is part of the disaster management [1]. Drought risk management is the concept and study of 
prevention and mitigation of the negative consequences of drought hazard and potential 
disaster through activities and measures aimed at prevention, harm reduction and 
preparedness [2]. Drought risk management is an important part of water resources 
management policies and strategies. National drought policies play a major role in managing 
drought risk [3]. In order to reduce the impacts caused by drought, drought management plans 
need to be prepared based on country legislation and taking into account the specific drought 
characteristics and impacts of the basin [4]. It is very important that these plans should be 
prepared as part of the basin management plan in order to create integrity. In addition, the 
involvement of all stakeholders, affected sectors, decision makers and experts in the process 
of creating plans contributes greatly to the success of drought management plans. Elements 
of drought management plan include knowledge of the characteristics of the river basin, 
investigation of historical drought incidents in the basin, evaluation of the risk that may occur, 
determination of indicators and threshold values for drought analysis, establishment of a 
precautionary program to reduce the effects of drought, instillation of early warning system 
and establishment of the organizational structure [5]. Drought risk management covers the 
early warning system including hazard, exposure, impact assessment and vulnerability, 
drought monitoring and forecasting; it also covers the stages of preparation and harm 
reduction [1]. Early warning systems, one of the most important elements of drought 
management plans, are used within the framework of two targets, drought monitoring and 
drought forecasting. Drought early warning systems typically aim to monitor, assess and 
present information about climate, hydrological properties, water supply conditions and 
trends. The objective here is to take action within a drought risk management plan to reduce 
potential impacts and to provide early information before or during the onset of drought. 
Since drought is a hydrological phenomenon that begins slowly and progresses monitoring 
and analysis of drought are of great importance [6]. Monitoring and analysis of drought is 
done through various indicators and indices. These indicators and indices enable the 
characterization of drought by providing information about the severity, location, duration 
and timing of drought in order to determine, classify, and monitor drought conditions. Some 
indicators and indices can also be used to validate drought indicators that are modeled, 
remotely detected or assimilated to the model of remote sensing data [6].  

Thanks to the geographic information systems and the power of developing computing and 
imaging systems, it has been possible to overlap, map and compare different indicators and 
indices [6]. Location of the Asi Basin is shown in Figure 1. Drought analysis study for the 
Asi Basin, which is addressed in this study, has been investigated by various researchers for 
different indices. The Asi Basin is one of Turkey’s 25 basins and covers all and/or part of 
Hatay, Kilis, Gaziantep, Adana and Osmaniye provinces. 

Studies focusing on the Asi Basin are usually related to the recent past, however, there are 
some studies by historians and researchers that evaluate the records of a few centuries ago. 
It is known that in the Ottoman Empire in the 16th century and later (the period of 1564, 1565-
67, 1586, 1588 and 1560), some drought and famine events occurred. Also in the following 
periods, droughts lasting two years were experienced (seven times in the Mediterranean 
region, five times in the Black Sea region). The years of drought in both regions were 1676, 
1679, 1696, 1715, 1725, 1746, 1757, 1797, 1815, 1887 [7]. Two great disasters processed in 
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Figure 1 - Asi Basin 

 

the Ottoman Empire in 19th century were identified by Sariköse [8]. The first was the famine 
caused by a severe drought in 1845, and the other was the famine experienced in 1874-1875. 
In the study, it was stated that the drought was effective throughout the Ottoman geography 
in the 19th century. In the study carried out by Akbas, arid years affecting the basin were 
determined by the analysis conducted based on the study called “Significant drought years 
in Turkey”, and by focusing on Turkey according to Palmer drought severity index [9]. As a 
result of that study, it was determined that drought conditions were observed in 1972-1974, 
1989, 1991, 2001, and 2007 - 2008 periods in the Asi Basin. According to the study carried 
out by  Simsek et al. [10], it was observed that the drought conditions prevailed throughout 
all the basin during the 2013-2014 years, especially during the summer months when the 
drought was experienced throughout Turkey and throughout the agricultural year. According 
to the hydrological drought analysis results conducted by using the Streamflow Drought 
Index (SDI) [11] method to identify the total annual natural stream flows of the Asi Basin 
between 1981 and 2010, “moderate drought” was observed in 1991, 2001 and 2007-2008 
periods [12]. In the study conducted by Gumus, hydrological drought analysis was performed 
by using 52-year flow data (1954-2005) obtained from four streamflow observation stations 
(1905, 1906, 1907, 1908) in Asi Basin [13]. SDI method was used to determine the drought. 
Using monthly flow data, the intensity, size and distribution of the dry and humid periods of 
the Asi Basin were determined by 3, 6 and 12 month SDI values. As a result of the study, 
based on the average SDI values of all time scales, it was observed that the number of year 
lasting dry between 1980 and 2005 was much higher than the number of year lasting dry 
between 1954 and 1979. In addition, excessive dry years on the basis of the basin were 
determined as 2000 and 2001. According to the SDI-12 values calculated to monitor the 
annual drought and humidity, it was observed that the rate of drought occurrence in all 
stations, except Station 1907, was more than the rate of humidity occurrence. The rate of 
being Excessive Dry (ED) of all stations was around 3%, Severe Dry (SD) was around 5%, 
and Moderate Dry (MD) was around 10%. It was determined that the highest drought 
calculated by SDI-12 was at the stations 1905, 1907 and 1908 with 34.6%, and the highest 
humidity was at the station 1907 with 38.0%. When all values are examined together, it is 
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seen that the dry and humid periods are close to each other. The occurrence percentage of 
dry/humid periods are given in Figure 2. 

 
Figure 2 - Rates of being dry/humid of the stations 

 

NDVI and VCI indices have been widely used in monitoring of vegetation for the analysis 
of agricultural productivity by remote sensing methods. [14]. In this study, the application of 
NDVI and VCI indices, which have gained importance in recent years, to the Asi Basin by 
using remote sensing method is emphasized. 

 

2. MATERIALS AND METHOD 

2.1. Remotely Sensed Data 

By the development of space technology, Remote Sensing (RS) applications have rapidly 
increased as integrated with powerful software-hardware opportunities and Geographic 
Information Systems (GIS). The ability to easily transfer spatial data from space via satellite 
and various ground data to GIS environment has increased the possibilities of analysis on 
natural resource management, land cover and land use, environmental and ecological 
analysis, disaster and risk assessment, meteorological, hydrological and agricultural 
applications, etc. Remote sensing data is used effectively and intensively in various 
hydrological applications. Drought studies are among these practices. The vegetation and soil 
moisture that can be obtained by remote sensing are the data sources commonly used in 
drought studies. High resolution vegetation change information provided by vegetation 
indices (such as NDVI) temporally and spatially can contribute to drought information. 
Vegetation indices are preferred because they are both easy to use and do not require any 
assumptions and/or additional information except for themselves [15]. Plant indices are 
parameters which can be determined by remote sensing methods and which have very wide 
application area. The reason for this is that the green vegetation gives high reflection values 
in the near-infrared region of the electromagnetic spectrum [16]. Certain pigments in plant 
leaves absorb strongly the rays on the visible wavelengths (390 nm-700 nm wavelength 
range). From these rays, especially red (620 nm– 750 nm wavelength range) wavelength rays 
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are absorbed by the plant to use during photosynthesis. On the other hand, it strongly reflects 
the near-infrared rays (760 nm- 900 nm wavelength range) that are invisible to the human 
eye. Vegetation indices use this information to make inference about the greenery of the 
plant. The vegetation spectrum is given in Figure 3 [17]. Changing reflection properties of 
vegetation in its maturation period from the early spring period to the late maturity season 
and harvest time causes plant indices to change. Most of the satellite sensors measure red and 
close infrared light waves reflected from the earth. By using mathematical formulas, raw 
satellite data on these light waves are converted into vegetation indices. Vegetation indices 
are indicators that define the greenness of the plant (that is, its relative density) and health 
status for each cell in the satellite image. Not all of the vegetation indices obtain the greenness 
of the vegetation by directly measuring visible and near-infrared wavelengths; some 
indirectly perceive the change in the vegetation. For example, some vegetation indices can 
obtain information about plant changes on the surface by using temperature change 
information on the earth surface. In other words, the water content in the plant enables the 
plant to release less heat in the day compared to the soil, and the information on the vegetation 
change is obtained by using the information about the temperature change during the day. 
These indices have the potential to provide important information about the drought 
experienced in the basin because they are sensitive to vegetation. For this purpose, there are 
various indices that are widely used in the literature such as Enhanced Vegetation Index 
(EVI), Evaporative Stress Index (ESI), Normalized Difference Vegetation Index (NDVI), 
Temperature Condition Index (TCI), Vegetation Condition Index (VCI), Vegetation Drought 
Response Index (VegDRI), Vegetation Health Index (VHI), Water Requirement Satisfaction 
Index (WRSI), Normalized Difference Water Index (NDWI), Land Surface Water Index 
(LSWI) and Soil Adjusted Vegetation Index (SAVI). 

 
Figure 3 - Vegetation spectrum [17] 
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Within the scope of the Asi Basin drought analysis study, the use of vegetation indices which 
provide information about the change in plant green were preferred. In this direction, NDVI 
and VCI were analyzed as temporal and spatial within the Asi Basin boundaries. 

 

2.1. Normalized Difference Vegetation Index (NDVI) 

Normalized Difference Vegetation Index (NDVI) is one of the most widely used tools for 
monitoring green vegetation by using remote sensing data. NDVI is also one of the most 
widely used vegetation indices in forest classification and agricultural studies as well as the 
identification of the change in land cover. Certain pigments in plant leaves absorb strongly 
the rays in visible wavelengths (390 nm - 700 nm wavelength), especially the rays in red 
wavelengths (620 nm – 700nm wavelength), in order to use during photosynthesis. On the 
other hand, rays that are in the near-infrared wavelengths (760 nm – 900 nm wavelength) and 
invisible to human eye are strongly reflected through spongy mesophyll in the plant. NDVI 
makes inference about the greenery of the plant by normalizing this difference information. 
Different ranges of red and near-infrared wavelengths are measured using sensors by 
different satellites. Based on observations of satellite images on near-infrared (NIR) and red 
(RED) wavelengths, NDVI is calculated as in Equation 1. 
 𝑁𝐷𝑉𝐼 =  ሺேூோିோா஽ሻሺேூோାோா஽ሻ (1) 
 

Theoretically, NDVI values range from (-1) to (+1), and more rays are reflected in the near-
infrared wavelengths compared to the red wavelength. In areas where green vegetation is 
more, the index value approaches to (+ 1) (NIR-RED difference increases and approaches to 
NIR + RED). Clouds, water and snow cover have low NDVI index values (-). Bare soil and 
weak vegetation shows near-zero or (-) NDVI value. On an NDVI map showing areas where 
agriculture is intensive, areas with low NDVI values point to weak plant development due to 
a variety of reasons such as drought, extreme humidity, disease and pests. On the other hand, 
high NDVI values show the healthy areas of plant development [18]. For example, in areas 
consisting of barren rock, sand, or generally snowy areas, NDVI values are 0.1 or smaller. In 
shrubs and grazing areas, or in areas covered with sparse vegetation such as crops at the 
harvest period, NDVI values are observed in the range of 0.2 – 0.5. The highest NDVI values 
range from about 0.6 – 0.9 in temperate and tropical forests or in the maximum growth stage 
of crops. NDVI is considered as the main indicator of the biomass amount of plants and the 
index value of leaf area and is used for monitoring plant growth and estimating the yield 
during the growth period. NDVI is particularly useful for monitoring plant status on a global 
scale because the normalization phase used during its calculation can compensate some 
factors such as varying brightness conditions, surface slope and angle of view. The average 
of NDVI values can be taken in order to determine the normal growth conditions for a given 
year in a region. In this way, the health of the plant can be assessed by characterizing 
according to normal. When the NDVI values are analyzed as temporal, it can give 
information about the plant's development, whether it is under water stress, and the changes 
that occur as a result of human activities such as deforestation or fire. NDVI data of NOAA, 
AVHRR and MODIS satellites are widely used satellite images to monitor vegetation 
changes in large areas. MODIS data was used to detect drought from vegetation in the Seyhan 
Basin[19]. AVHRR and MODIS satellites provide NDVI data as ready for use; therefor, no 
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atmospheric correction is required in these satellite data, and thus, no additional data is 
needed for Atmospheric correction. The data on NIR and RED wavelengths obtained from 
Landsat satellite need atmospheric correction before the NDVI is calculated. Although the 
normalization phase reduces the effect of these atmospheric components on the NDVI, the 
study used the NDVI data obtained from AVRR and MODIS satellites that did not require 
atmospheric correction. The time interval, resolution and repeat time of the NDVI values 
obtained from these two satellites are given in Table 1. 
 

Table 1 - Data Properties of AVHRR and MODIS Satellites 

Satellite Data Name Time Interval Resolution Repetition 
Period 

AVHRR-The Advanced 
Very High Resolution 
Radiometer 

AVHRR NDVI 1981 –2016 3.6 km 16 days 

AVHRR-The Advanced 
Very High Resolution 
Radiometer 

AVHRR 
NDVI3gc 1981 –2015 8.0 km 16 days 

MODIS-The Moderate 
Resolution Imaging 
Spectroradiometer 

MODIS 
MOD13Q1 

NDVI 
2000 –2016 250 m 16 days 

 

2.2. Advanced Very High Resolution Radiometer (AVHRR) 

The Advanced Very High Resolution Radiometer (AVHRR) first began its observations on 
the TYROS-N that was sent to space in 1978 and then on the NOAA satellite. The basic 
properties of AVHRR have not changed and AVHRR has been continuously utilized in Earth 
Observation. AVHRR provides approximately 3.6 km of spatial resolution and the band area 
is 2,399 km wide. Whereas NOAA gets around the world 14 times a day, AVHRR observes 
the same area twice a day. Wide-band images measured by AVHRR are suitable for a variety 
of purposes, such as cloud cover area, vegetation index and surface temperature.  

There are several studies in the literature which show that the NDVI values calculated by 
using AVHRR satellite data are different from the NDVI values obtained from other satellite 
data [20-26] The main reasons for the fact that AVHRR NDVI values are problematic are 
inadequate atmospheric correction, orbital drift and bidirectional reflectance distribution 
function, correction deficiencies, and scanning and solar angle effects [25, 26] The AVHRR 
NDVI3G product was obtained as a result of the study conducted to partially correct the time 
series of AVHRR NDVI [26]. In addition to the AVHRR NDVI product, the time series of 
AVHRR NDVI3g products were also used in the scope of this study. 

 

2.3. MODIS 

The National Aeronautics and Space Administration (NASA) blasted off the MODIS sensor 
on the Terra platform on December 18, 1999 and on the Aqua platform on May 4, 2002 to 
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space within the framework of the Earth Observing System (EOS) program [27]. The MODIS 
sensor on Terra and Aqua satellites is used to obtain comprehensive data on ground, ocean 
and atmospheric processes. The design of MODIS goes back to previous sensors (such as the 
AVHRR sensor used in NOAA satellite). However, the difference of it from the previous 
sensors is that both the temporal and positional resolution of it is high, and it can collect data 
from 36 separate spectral bands from 0.4 µm to 14 µm [28]. The MODIS sensor has a 
positional resolution of 250 m between 1-2 bands, 500 m between 3-7 bands and 1 km 
between 8 - 36 bands [29]. MODIS observations, used in the ocean and atmosphere studies 
in the first place, today provide important facilities in vegetation, land use, and drought and 
Agriculture studies. Although MODIS images are taken twice a day, NDVI products are 
published in 8-day composites [30]. MODIS NDVI images consisting of 4800 rows and 4800 
columns allow analyzing  the changes in vegetation activity in a wide range of areas [31, 32]. 
In many studies, the NDVI data obtained from different satellites have been compared. While 
some studies argue that MODIS NDVI values are better than AVHRR NDVI and AVHRR 
NDVI3g product [33], some studies indicate that long-term trends show high consistency 
with each other [34]. In this study, AVHRR NDVI, AVHRR NDVI3g and MODIS NDVI 
values were used and NDVI time series were compared among themselves. The comparative 
graph is presented in Figure 4. 

In drought studies, since the definitions of the drought period are generally made as 
deviations from the normal values obtained for long periods, the mean seasonality of NDVI 
values and the anomaly values obtained by subtracting these seasonal data from the original 
data were compared. When calculating the anomaly time series of the data series, the period 
of 2001-2015 when all three data were observed was selected. When the anomaly and 
seasonal values are compared, it is observed that the actual change between the data is due 
to the seasonal time series and the difference among the anomaly values is less on the average. 
This shows that the differences between NDVI datasets can be minimized by calculating as 
an anomaly in drought studies. Normal, seasonal and anomaly NDVI data charts are given in 
Figure 5 As a result of the large turbulence and evaluation of the spatial distribution in 
AVHRR data, the data set was found to contain too much error. Therefore, in the study, the 
AVHRR NDVI-3G version whose quality control was done was used in conjunction with 
MODIS NDVI in the calculations carried out with drought indices. 

 
Figure 4 - Time series of the field average of MODIS (2001-2016) and AVHRR (1982-

2015) VCI values for Asi Basin 
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Figure 5 - NDVI time series obtained from different satellites for the Asi Basin 
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2.4. Vegetation Condition Index (VCI) 

VCI can provide information about the start, duration and severity of drought by taking into 
account the effect of drought on vegetation. Together with NDVI, it is used for the evaluation 
of vegetation in drought conditions affecting agriculture [35]. VCI compares the NDVI data 
for a given period with the highest and lowest values of the NDVI data for the whole period 
[36]. VCI is expressed as a percentage (%) and provides information about when the highest 
and lowest values of the observed value occurred in previous years. While the low VCI values 
indicate that the vegetation is in bad condition, the high VCI values indicate that the 
vegetation was in good condition [37]. Considering that the data derived from satellite data 
are obtained from many cells in the spatial sense, the VCIi for any cell (i) is calculated as in 
Equation 2. 
 𝑉𝐶𝐼௜ = ሺே஽௏ூ೔ିே஽௏ூ೘೔೙ሻሺே஽௏ூ೘ೌೣିே஽௏ூ೘೔೙ሻ 𝑥100 (2) 
 

VCI can be considered as the normalized state of NDVI. In this study, in addition to NDVI, 
the VCI index was also evaluated because VCI is a more appropriate index for assessing the 
amount of deviation of vegetation from normal condition. Therefore, VCI allows an 
opportunity for comparison of the simultaneously measured NDVI values for different 
ecosystems (that is for different vegetation in different geographies). Since VCI can 
distinguish short-term climate signal from long-term ecological signal, it is a better indicator 
of soil moisture deficit than NDVI. The importance of VCI is related to the vitality of the 
vegetation examined by the vegetation index [38]. VCI data, like NDVI, has high resolution 
and good field coverage. There are various studies in literature on the use of VCI for drought 
analysis [35, 39, 40]. 

 

3. RESULTS AND DISCUSSION 

3.1. Drought Intensity Analysis for Vegetation Condition Index 

For this study, the Vegetation Condition Index (VCI) was calculated to compare the drought 
determined as a result of the drought analysis for the Asi Basin by using the NDVI values 
obtained from MODIS and AVHRR satellite data. In this direction, for each 250 m satellite 
cell within the basin area, the VCI time series obtained using satellite data for the years 2001-
2016 are presented in Figure 4. While VCI values shown in red in time series indicate drought 
in plant condition, the values shown by blue can be interpreted as the plant condition in the 
seasonal and climatic conditions. 

The graphic in which the comparison of MODIS VCI and AVHRR-3G VCI of the Asi Basin 
is shown is given in Figure 6. It is seen that the index values are frequently overlapping but 
calculated magnitudes are different. Root mean square error between two data was calculated 
as  20. The main reason is MODIS spatial resolution is higher than the AVHRR and MODIS 
data are more accurate than the AVHRR for VCI[41]. 
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Figure 6 - Comparison of MODIS VCI and AVHRR-3G VCI of the Asi Basin 

 

3.2. Agricultural Drought Analysis 

Within the scope of drought index studies, climate change responses of the unregularly 
irrigated or non-irrigated agricultural fields and vegetation areas in Asi Basin should be 
analyzed. The CORINE (Coordination of Information on the Environment) layers to be used 
for these analyses were determined and the changes of the NDVI time series were calculated 
on these layers. While selecting classes, the areas where vegetation was not subjected to 
human interventions such as irrigation, fertilization and changes were mostly due to natural 
processes were targeted. The distribution of these determined CORINE layers on the basin is 
given in Figure 7. 

The fact that the AVHRR-3G and MODIS NDVI data used in the analysis were at different 
resolutions led to the differentiation of the classified areas. Reason of this was that the 
majority value (that is, dominant class) was used when the category-based high-resolution 
data was moved to a coarser resolution. The 8-km resolution pixel in AVHRR-3G data 
corresponds to 250-m resolution 1024 pixels in MODIS data. Therefore, some pixels consist 
of the mosaic of classes of very different properties, as well as the class that is designated as 
the dominant class. Another problem caused by the resolution difference is that some classes 
in the minority, which can be detected at high resolution, cannot be expressed at a coarse 
resolution and disappear. This can be seen in the graphs below. Some classes that can be 
detected in MODIS data cannot be expressed in AVHRR-3G resolution: The fact that the 
determined classes can be found in geographically discrete areas in both data can sometimes 
lead to the layers take very discrete values. Another issue to be considered during the 
evaluation is that land use may change over time. This change is inevitable, especially given 
a long period of time, such as 1982-2016. With the increase in population, it should be taken 
into consideration that forest areas can become agricultural areas and agricultural areas can 
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become artificial lands and that the opposite situation may sometimes arise due to the reasons 
such as migration from the village to the city and this may result in artificial tendencies. 

 
Figure 7 - The layers examined for the CORINE NDVI comparison in the Asi Basin 

 

In CORINE 2012 land use data, the NDVI temporal variation series for agricultural areas 
starting with code 2 are given as annual and seasonal in Figure 8. AOS (December-January-
February) refers to winter months, MNM (March-April-May) spring months, HTA (June-
July-August) summer months, and EEK (September-October-November) autumn months. 

 
Figure 8 - ASI Basin CORINE 243 - Natural vegetation NDVI temporal change 

 
When the examined time series of the layers is evaluated in general, it is observed that NDVI 
values were relatively low in 2002 and 2004 and were significantly increased between 2007 
and 2013. Except the fluctuations in the data, it was observed that NDVI values were higher 
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in the spring months and lower in the summer months. Because the pasture class had too 
small areas to be represented at the AVHRR-3G resolution, it was not included in the figure 
instead of graphics. In the olive groves, which are resistant to cold, do not shed leaves, and 
are also known as the everlasting tree, values above average were observed in winter months, 
unlike other classes. It was considered that the olive groves was not well represented in 
indices. Since the class of natural vegetation was in large areas, it was well represented in 
both data and it was observed that it received close values to each other. This layer, where 
human influence is limited, is one of the classes where the effects of drought on plants can 
be better observed and it showed significant decreases in 1982, 1989, 2004, 2007, 2014. The 
highest values were observed in 2011 and 2015. The series of annual and seasonal temporal 
changes of NDVI that belongs to sparse plant areas and that start with code 3 of CORINE 
classification is presented in Figure 9. 

 
Figure 9 - Asi Basin CORINE 333 –NDVI Time series of sparse plant areas 

 
The difference between the calculated NDVI of two data increases due to dilution in 
vegetation. 

 

4. CONCLUSION  

This study set out to assess NDVI and VCI vegetation indices over Asi Basin by using 
MODIS and AVHRR-3G data. In the examined forest layers, annual changes in agricultural 
areas was seen in a similar way and in NDVI calculations, while the lowest values were 
determined in winter and the highest values were determined in summer and spring. Whereas 
the cold-resistant and non-deciduous needle-leaved trees (conifers) got the highest values in 
MODIS data during the winter months, they got the lowest values in AVHRR-3G data. 
Therefore, it was assessed that as a result of the lack of vegetation class separation at 8 km 
resolution, the needle-leaved forests were mixed with other classes. It was also evaluated that 
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because the deciduous (non-evergreen) trees were in the same pixels with the needle-leaved 
trees, they got much lower values in winter than expected. In general, since 2000, there has 
been an increase in NDVI values. This may be a result of the decrease in the snow cover, 
which reduces NDVI values due to the result of climate change, in terms of process and area. 
It is thought that the positive contribution of increasing temperature values to the 
photosynthesis process may have consequences on NDVI values. Changes in land use may 
also cause differences in NDVI values. For the Asi Basin, the periods when indices and 
historical data jointly point to drought were identified as 1973-1974, 1989-1991, 1993-1994, 
2000-2001, 2004-2005, 2014 and 2016. For the Asi Basin, a process in which droughts 
management becomes more and more important. Precipitation based hydrological drought 
analysis which is mentioned in Figure 2 shows parallelism with vegetation based drought 
indices results. 

Basin based water resources planning studies have an important place in civil engineering. 
Current and future status of the watershed are always examined in investment planning, water 
resources management, structural and administrative solutions. In terms of water resources 
and irrigation planning, this study is important for the Asi Basin. As can be seen from the 
NDVI and VCI indices, it is beneficial to develop water resources and take additional 
precautions due to climate change and population growth for the Asi Basin. In addition, this 
study showed that the NDVI index is better appropriated to the Asi Basin than the VCI index.  
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