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Abstract  

     Remote sensing techniques used in many studies for classfying and measuring of 

wildfires. Satellite Landsat8(OLI) imagery is used in the presented work. The 

satellite is considered as a near-polar orbit, with a high multispectral resolution for 

covering Wollemi National Park in Australia. The work aims to study and measure 

wildfire natural resources prior to and throughout fire breakout which occurred in 

Wollemi National Park in Australia for a year (October, 2019), as well as analyzing 

the harm resulting from such wildfires and their effects on earth and environment 

through recognizing satellite images for studied region prior to and throughout 

wildfires. A discussion of methods for computing the affecred area is covered 

regarding each one of the classes and lessening or limiting the quickly-spreading 

wildfires damage. This paper propose a 2-phases techniques: training and 

classifying. In the training phase, the number of clustering is computed by using C# 

Programming Language and feature extracted and clustered as a group and stored in 

the dataset. The classification used the moments with (K-Means) classification 

approach in RS (Remote Sensing) for classified image. The results of classification 

showed 5 distinctive classes (trees, rivers, bare earth, buildings with no trees, and 

buildings with trees) in which it might be indicates that the region is secured via 

each one of the classes prior to and throughout wildfires as well as the changed 

pixels with regard to all the classes. Also, the classification experimental methods 

results indicate an excellent performance recision with a good classifying and result 

analysis about the harms caused by fires in the study area. 

 

Keywords: Landsat-8(OLI), Moment feature, Wollemi National Park, Unsupervised 
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 الخلاصة 
في العسل السقدم ؛ يعتبر القسر الرشاعي مدارًا شبو قطبي  Landsat8تػ استخدام صؽر القسر الرشاعي      

الؽطشي في أستراليا. ييدف العسل إلى دراسة وقياس  Wollemi، مع دقة عالية متعددة الأطياف لتغطية متشزه 
في  Wollemi National Parkريق الذي حدث في السؽارد الطبيعية لحرائق الغابات قبل وخلال اندلاع الح

( ، وكذلغ تحميل الزرر الشاتج عؼ حرائق الغابات وتأثيراتيا عمى الأرض والبيئة. مؼ 9102عام )في أستراليا 
خلال التعرف عمى صؽر الأقسار الرشاعية لمسشطقة السدروسة قبل حرائق الغابات وخلاليا ومشاقذة طرق 

سا يتعمق بكل فئة مؼ الفئات وتقميل أو الحد مؼ أضرار حرائق الغابات سريعة حداب السشطقة السغطاة في
الانتذار. تذتسل التقشيات السقترحة في ىذه الؽرقة عمى مرحمتيؼ: التدريب والترشيف ؛ في مرحمة التدريب ، 

دم يتػ حداب عدد السجسؽعات واستخراج السيزة والتجسيع كسجسؽعة ومخزن في مجسؽعة البيانات. استخ
)الاستذعار عؼ بعد( لمرؽرة السرشفة.  RS( في K-Meansالترشيف المحعات مع مشيج الترشيف )

فئات مسيزة )الأشجار ، الأنيار ، الأرض السكذؽفة ، السباني الخالية مؼ الأشجار  5أظيرت نتائج الترشيف 
كل فئة مؼ الفئات قبل وخلال  ، السباني بالأشجار( والتي يسكؼ الإشارة فييا إلى أن السشطقة مؤمشة مؼ خلال

حرائق الغابات وكذلغ وحدات البكدل الستغيرة فيسا يتعمق بجسيع الفئات. كسا أشارت الشتائج التجريبية لطريقة 
الترشيف إلى مراجعة أداء مستازة مع ترشيف جيد وتحميل لمشتائج للأضرار التي تدببيا الحرائق في مشطقة 

 الدراسة.
 

1. Introduction 

Throughout history, land is one of the major natural sources. Land cover refers to the 

characteristics that cover the earth as represented by natural elements such as vegetation 

regions, rivers, bare earth, impermeable surface, and other earth's physical characteristics. The 

land surface is a combination of natural and human factors, including vegetation, soil, ice & 

glaciers, lakes, wetlands, and a variety of urban cities [1]. Remote sensing technologies were 

used in the past decades for studying land surface and earth observation for surveying amount 

of the distribution regarding natural resources of the earth [2]. Also, remote sensing was 

advanced in the temporal, spatial, and spectral resolutions for using satellite imagery to 

choose the area, understanding, mapping, evaluations, error modulation, and accurate 

computation of images [3]. Land use and land surface classification are very important 

because they provide information vital for assessing and monitoring natural resources in 

different geographical locations [4]. Land use relates to human-induced modifications for 

agricultural, industrial, residential, or recreational purposes; land use describes how 

individuals use the land for socio-economic reasons; agricultural and urban land use were 2 of 

the major high-level groups of users. Data on land surface and land use are highly important 

for the decision-makers, planners, and individuals that are interested in management of land 

resources [2]. To make use of analysis and monitoring of the urban environment, they should 

develop [3], Land Use and Land Cover (LULC) information with regard to sustainable and 

proficient management of urban areas. Each one of the land parcels on the earth’s surface was 

distinctive in the cover it possesses [4]. Image classification is an excellent strategy for 

preparing digital images for information in land cover to extract and use data in remotely-

sensed images. The classes were identified into specified relevant classes (water, bare earth, 

trees, buildings with trees, and buildings with no trees) [4][5][6]. Image classification is when 

decision rules are developed and used to assign pixels into classes with similar spectral and 

information features [6]. Satellite image classification is utilized to extract spectral signature 

from the satellite images as well as analyzing the land-cover map of a selected area [7][8][9]. 

The techniques of classification can be categorized into 2 types: supervised and unsupervised 

[10][11]. The work aims to study and measure the wildfire natural resources prior to and 

throughout fire breakout which occurred in Wollemi National Park in Australia in year 

(2019). The approach of the moment feature clustering has been deployed as unsupervised 
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form of the classification for Australian Wollemi National Park for the classification of 

wildfire, dangerous threats and damages, which have happened in the area. The remaining 

parts of the present study can be given as follows: Section 2 explains study area and 

description. Section 3 explains the methodology. Section 4 presents the diagram of the system 

with approaches of image classification. Section 5 includes a description of experimental 

results and result measurements. Ultimately, conclusions and future work suggestions were 

given in Section 6. 

2. Study area and description 

In this work, the position of study is shown in Figure 1 Wollemi National Park in Australia 

country, which have been captured by Landsat-8 with three color bands by a 30m resolution 

in the year 2019. 

 
Figure 1-The location of area study in Australia 

 

There were many researches taken into account the handling of satellite images as well as 

knowing the subtleties, also exploiting gigantic data of the images [12][13][14][15][16] [17]. 

The data is used for predicting future environmental changes or disasters in climate conditions 

and many things in daily matters. There are portions of previous studies which were examined 

in this field. A study conducted by [13] showed the Forest Fire Damage Estimation with the 

use of GIS and remote sensing. A study conducted by [18] shows the classification of the 

objects according to the development of proceedings of classification for the burning area 

map and some fire damages that have happened from the summer of (2007) to the summer of 

(2009) in Greece, via the presentation of the pour system” observation de la Terre (SPOT4) 

HRVIR images”. In [19][20][21], have presented a classification of the satellite imagery 

environments using a creative approach that has been referred to as the RBPM (i.e. the 

Reflection Based Phenology Method), in which Landsat 8 datasets were utilized, keeping the 

image in the multi-spectral. The band reflection basis of the values has been used in the 

procedure of the classification. In [22][23], Stated a proposal of a method of classification that 

has been utilized for discovering the classes of the land cover in the satellite imagery.  
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3. Methodology  

One of most important aspects of utilizing the region of Wollemi National Park in Australia is 

the wildfires causing huge problems in this region and has (5 kinds of lands) and being 

utilized as support for understanding. Those classes are the trees region, rivers, buildings with 

trees, bare earth and buildings without trees. The regions where the fire happens have been 

specified through the use of the approaches for the classification of the fire and discuss the 

impacts of the wildfire upon every one of the areas that are covered with every one of the 

classes. Satellite images of this region has been captured by the (Landsat8) with a 30m 

resolution prior to and throughout wild-fire. 

4. The Suggested Approaches of Classification  

 Features of the homogeneous regions in an image may be classified through the use of visual 

perception elements. The classifying method may be supervised as well as unsupervised to be 

relegated to a defined class dependent upon the amount of the feature’s extraction identified 

with the image [22]. A satellite imagery includes several characteristics, such as, the remote 

sensing casing for spectral area, and each signature property is present in separate class [24]. 

In supervised classification; classes can be seen through giving an analyzed information group 

sample to an administrator [17]. Moments that are based upon the K-mean have been used for 

the extraction of all the features and classifying the image. Figure 2 illustrates the ideas of the 

suggested approach for the classification. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2-Block diagram of Classify Satellite image. 

Mean Computation  

Determine No. of Clustering 

Feature Extraction 

Features based Clustering 

 

Dataset Storage 

Training 

 

Classification 

 
 Phase 

 

End 

 Start 

 Load Landcover image 

 Preprocessing 

 Image Partitioning 

Display Image Classified 

Pixel Orientation 



Al-Ghrairi et al.                                            Iraqi Journal of Science, 2022, Vol. 63, No. 1, pp: 420-430 

 

424 

 

 

4.1 Imagery of the Load Landcover (LC)  

Satellite Landsat-8 OLI Sensor imagery can be defined as a multi-spectral high-resolution 

near-polar-orbiting, with the aim of covering the National Park of Wollemi. This image has 

been captured by Landsat-8 OLI Sensor with a 30 m resolution. It covers wild-fires (i.e. the 

natural resources) prior to and during the wildfire break out that had occurred in the region in 

the year (2019). Table 1 lists technical data on original images as well as original satellite 

images of the Wollemi Park prior to and throughout the wildfires for October, 2019 have been 

illustrated in Figure 3. 

 

Table 1-The technical information on the original images 

Products Satellites/Sensors Resolution 
Date of 

Acquisition: 

Band 

name 

Band 

Combination that 

has been utilized 

for the creation of 

that image: 

Wavelength 

(μm) 

Format 

of Geo 

Tiff 

Landsat 8 OLI 30 meters 

31 Dec 

2019 & 24 

Jul 2019 
 

SWIR 2, 

NIR, Blue 

7, 5, 2 (false 

color) RGB 

 

(2.11 - 2.29), 

(0.85 - 0.88), 

(0.45 - 0.51) 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

4.2 Pre-processing 

The pre-processing has been utilized in the present study in order to upgrade the considered 

images visual appearance. This process is relied on focusing every pixel without an impact on 

contiguous correlation pixels and enhancing recognition between image highlights by the 

application of the following connection upon an image [19]: 

Ge (x,y)=round[(Go(x,y) –h) / (h-l)*255]                   … (1) 

 Ge(x,y) refers to new upgraded image, Go(x,y) represents (original image), and x&y refers to 

the pixel location in the image. (h) represents top (1%) for pixels estimations of (original 

image), and (l) indicates to bottom (1%) of pixels estimations of (original images) [25]. The 

image segmentation may be defined as a process of dividing that image to uniform-sized 

block squares (Mask). And it has been found that the process is not concerned with spectral 

image scattering; it is simply partitioned according to RASTER Model. In the present study, 

each square size is (4x4) block size where it has been dependent upon the spatial image 

resolution measure, where lower resolution of image has been separated into a squared 

          b .Wollemi National Park - during Fires.  

Figure 3-The images represent Wollemi National Park in Australia before and during 

Wildfires for 2019. 

a. Wollemi National Park - before Fires. 
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number less compared to the higher resolution of the image. For the purpose of adopting 

proper data has been contained in each mask. 

4.3 Number of Clustering Computation 

In this step, the number of clustering in the original image is calculated in the following steps: 

1. Compute the number of pixels in original image (NP) with the use of the following 

equation: 

NP =w h                    … (2) 

2. Determine the standard deviation (𝛔) by the following: 

𝛔 =√
 

  
∑ ∑         )     

̅̅̅̅ )    
   

   
           … (3) 

Where    
̅̅̅̅  is the mean of the orginal image as shown in the equation below: 

  
̅̅̅̅  

 

  
∑ ∑       )

   
   

   
                                  … (4) 

3. Determine the number of the pixels (N) in an image falling in a 2𝛔 range. 

4. Calculate the percent (P) with the use of the equation:  

  
 

  
        … (5) 

5. The number of the classes (NC) has been equal to multiplying the percentage (P) by 

maximal likely number (PM) of the classes can be discovered in satellite images according to: 

NC= P   PM                  … (6) 

4.4 Feature Extract and Clustering  

The moments may be utilized for the differentiation of the images as an estimation, which 

depends upon their color highlights [23]. The characteristics of the moment may be 

characterized as a specific quantitative measurement, which has been utilized for the 

extraction of dataset in every one of the image masks. Where a mass would be alluding to a 

pixel set distribution, the (1st ordered moment) which can be calculated from the equation 2 

has been used for the extraction of moment characteristics.  

                                           … (7) 

GP represents the applied force, which may be referred to as the block pixel, and distance 

may be referred to as d from the block center to applied force. The following steps describe 

how the distance is computed:  

determined the distance (Ds ) that average (between every one of the pixels in exact mask and 

mask center) and depends upon the pixel position with the use of: 

 

In this equation, the 1st quarter distance (d) can be computed with the following eq.: 

d1 = √ |    |     )   |    |     )  …                          (8) 

In this equation, the 2’ s quarter distance (ds2) has been determined by the utilization of the 

equation below: 

d2 = √ |    |     )   |    |     )   … (9) 

In this formula, the 3’ s quarter distance (ds3) has been specified by utilizing Eq. 10.: 

d3 = √ |    |     )   |    |     )   … (10) 

Ultimately, this formula is the 4’s quarter distance (ds4) that may be calculated with the use 

of Eq. 11: 

d4 = √ |    |     )   |    |     )  …                         (11) 

 (q, z) represent the pixels in a square and ( ,  ) represents the locations of the square of 

center. 

the feature moment of pixel GMP (q, z) can be calculated in a certain square in the image 

equation below: 

GMp (q, z) = GP (q, z) x d …                                 (12) 
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The certain mask (M) moment features an image may be calculated by using the relation 

below: 

M (q,z) = 
 

     
∑ ∑       )

  
   

  
                … (13) 

Where Bw represents the mask width, and Bh refers to mask height, and GP (q, z) refers to 

value pixel of chosen mask. (q&z) represent the locations of the pixel in the chosen image 

mask. 

 In the stage of the Clustering, K-Means method has been utilized through 2 input parameters, 

the 1st is values of the moment feature of each one of the image squares, and the 2nd is the 

amount of the classes (or the clusters). The feature of the moment is obtained for every one of 

the image squares and put away in 2-D array, and K-Mean approach has been implemented 

and all of those highlights have been gathered for the purpose of getting the optimal features 

(i.e. centroids). Where estimation of image pixels is part of every one of the centroids have 

been put away as a data-base vector, which has been used for the classification of the images.  
4.5. Satellite Image Classification (Pixel Orientation) 

The classifying stage is usually performed after the clustering of blocks and stored in a 

database. Classifying technique depends on examination of spectring amount to each pixel in 

built up dataset storage, according to nearness for each one of the pixels to the accessible 

classes in the dataset. The method of the classification has been performed through deciding 

the estimation of the similarity (Sm) between each one of the image pixels Gxy and average μ 

through the application of eq14. The maximum value Sm is an image estimation pixel for any 

of the classes [25]. 

Sm = 1 - │µ - Gxy │                          ... (14) 

5. Experiments And Measurement 

A very significant factor of using Wollemi National Park in Australia before and during 

Wildfires in the year 2019 images is to have 5 types of features and being used as a tool that 

helps in explanations. It had discussed variations between the classes and the region which 

has been secured by every one of the classes has been studied. Images that have been captured 

by the (Land sat-8), which is a multi-spectral, near-polar-orbiting high-resolution satellite that 

covers Australia. In the present study, input images have been categorized prior to and 

throughout Wild-fires during October, 2019. Where, spectral highlight variations in those 

images have given 5 classes, which are: (trees, Rivers, buildings with trees, bare earth and 

buildings without trees). After the application of the approach of the classification, dataset 

includes the estimations of the moment feature element for the image squares that are similar 

for end best centroids that have been resulted from the application of (K-Mean) algorithm 

upon image masks, in which the number of the iterations that are expected to be getting 

assembled as well as the optimal centroids before and during Wildfires in the image of the 

Wollemi National Park in Australia that has been illustrated in Figure 3 (a&b) are (16, 12) 

respectively in (2019). The optimal 5 centroids represent feature for certain masks in the 

classified images. Figures (4&5) are the optimal centroids for classified image prior to and 

throughout Wildfire. Simultaneously, area (A) covered with every one of the classes in the 

classified images that may be specified through the use of eq. 10 

A (m
2
) =Number of the Pixels ×    … (15) 
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The classifying results of the Wollemi National Park in Australia images before and following 

the (Wild-fires) in  (2007) are shown in Figure 6: it is noticed there are five unique classes. 

The experimental results, as shown in Tables 2,3, respectively, clarified the area covered with 

each one of the classes prior to and throughout the Wildfire with the number of pixels for 

each class has been changed and the damages that have resulted from those wildfires have 

been detected and their effects upon the soil and environment have been assessed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2-The cover area and No. of pixel for each class in classified image before the wildfire 

Classes No. Pixels Area Covers (m
2
) 

Rivers 149821 4494630 

Tree area 471356 1.414068E+07 

Buildings with trees 350789 1.052367E+07 

Buildings without trees 158380 4751400 

Bare earths 10251 307530 

b. During Wildfires a. Before Wildfires 

Figure 6- The classified images of Wollemi National Park in Australia before 

and during Wildfires for a year 2019. 
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Table 3-The cover area and No. of pixel for each class in the classified image during a 

wildfire 

Classes Number of the Pixels 
Area Covers (m

2
) 

 

Rivers 93755 2812650 

Tree area 341447 1.024341E+07 

Buildings with trees 231743 6952290 

Buildings without trees 197585 5927550 

Bare earth 16249 487470 

 

 

 

     The experimental resulted of the classifying technique presents that good performance the 

accuracy of image classified taken by Landsat-8 satellite and give good analysis results and 

measurements about the damages as shown in Figure 7, which represent the variation between 

each class before and during the wildfires. The tree class covers the region (1.414068E+07m2 

prior to the Wild-fires), whereas (during Wildfire it covered the region 1.024341E+07 m
2
). 

Otherwise, the number of pixels of building with trees class is 350789 before Wildfires), 

while (during Wildfires it is 231743) that refers to the size of harm. In addition to that, (bare 

earth class covered an area of 307530m
2
 prior to the Wildfire), however, (throughout 

Wildfires, it has covered 487470m
2
). The observed from result analyses on harms that had 

happened due to wildfires in which the number of the pixel for the classes (trees and buildings 

with) have been diminishing throughout the (wild-fires) implying that the suggested 

classification technique’s precision for the present paper have been studied. 

 
Figure 7-The effects on the amount of the pixels for every one of the classes in the classified 

image 

 Prior to and throughout the Wildfire 



Al-Ghrairi et al.                                            Iraqi Journal of Science, 2022, Vol. 63, No. 1, pp: 420-430 

 

429 

6. Conclusions 

Satellite Landsat-8 OLI sensor imagery is a near-polar-orbiting, multispectral high-resolution 

to cover the Wollemi National Park in Australia. The results of this work indicate that the 

influenced region, the burned regions. It observed every class impact before and during the 

wildfires that occurred in National park in Australia on October, 2019. The experimental 

results showed a good performance accuracy in classifying five different classes (rivers, trees, 

buildings with tree, buildings without tree, bare earth) and good result analysis and 

measurements about the damages resulting from the wildfires. The amount of the pixel for the 

class (trees as well as buildings with the trees) has been reduced throughout the (wildfire), 

meaning that the suggested method of the classification has been the optimal, concerning for 

the future works that have satellite imagery for this research, an identical location of the SVM 

or the GA classification. 
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