FEB - FRESENIUS ENVIRONMENTAL BULLETIN
Founded jointly by F. Korte and F. Coulston
Production by PSP - Vimy Str. le, 85354 Freising, Germany in
cooperation with PRT-Parlar Research & Technology
Vimy Str le, 85354 Freising
Copyright© by PSP and PRT, Vimy Str. le, 85354 Freising, Germany
All rights are reserved, especially the right to translate into foreign language or other processes - or convert to
a machine language, especially for data processing equipment - without written permission of the publisher. The
rights of reproduction by lecture, radio and television transmission, magnetic sound recording or similar means
are also reserved.
Printed in Germany-ISSN 1018-4619



© by PSP Volume 30— No. 07/2021

FEB-EDITORIAL BOARD

CHIEF EDITOR:

Prof. Dr. H. Parlar

Parlar Research & Technology-PRT
Vimy Str.le

85354 Freising, Germany

Fresenius Environmental Bulletin

MANAGING EDITOR:

Dr. P. Parlar

Parlar Research & Technology
PRT, Vimy Str.le

85354 Freising, Germany

CO-EDITORS:

Environmental Spectroscopy
Prof. Dr. A. Piccolo

Universita di Napoli “Frederico 11
Dipto. Di Scienze Chemica Agrarie
Via Universita 100, 80055 Portici, Italy
Environmental Biology

Prof. Dr. G. Schuurmann
UFZ-Umweltzentrum

Sektion Chemische Okotoxikologie
Leipzig-Halle GmbH,
Permoserstr.15, 04318

04318 Leipzig, Germany

Prof. Dr. I. Holoubek
Recetox-Tocoen

Kamenicel26/3, 62500 Brno, Czech Republic
Prof. Dr. M. Hakki Alma

Igdir Universitesi

76000, Igdir, Turkey

Prof. Dr. A. Reichlmayr-Lais
Technical University of Munich
Arcisstralle 31

80333 Muenchen,Germany
Environmental Management

Dr. K. I. Nikolaou

Env.Protection of Thessaloniki
OMPEPT-54636 Thessaloniki
Greece

Environmental Toxicology

Prof. Dr. H. Greim
Senatkommision — DFG / TUM
85350 Freising, Germany
Environmental Proteomic

Dr. A. Fanous

Halal Control GmbH

Stahlstraf3e 44

D-65428 Riisselsheim, Germany

Enyironmental Analytical Chemistry
Prof. Dr. M. Bahadir

Lehrstuhl fiir Okologische Chemie
und Umweltanalytik

TU Braunschweig

Lehrstuhl fiir Okologische Chemie
Hagenring 30, 38106 Braunschweig, Germany
Dr. D. Kotzias

Via Germania29

21027 Barza(Va), Italy

Prof. Dr. R. Kallenborn

Norwegian University of Life Sciences
Universitetstunet 3

1430 As,Norway

Environmental Education

Prof. Dr. C. Bayat

Yeni Yiizyil Universitesi

34010 Zeytinburnu, Istanbul, Turkey
Enyironmental Medicine

Prof. Dr. I. Tumen

Bandirma 17 Eyliil Universitesi
10200 Bandirma, Turkey

Dr. J. Burhenne

Universitaet Klinikum

Im Neuenheim Feld 410

69120 Heidelberg,Germany

Advisory Board

K. Bester, K. Fischer, DCG. Muir,
R. Niessner,W.Vetter, D. Steinberg,
J.P. Lay, L. O. Ruzo

Marketing Manager

Cansu Ekici, MSC. of B.A.

PRT-Research and Technology

Vimy Str le

85354 Freising, Germany

E-Mail: parlar @wzw.tum.de
parlar @prt-parlar.de

Phone: +49/8161887988

FEB



© by PSP Volume 30— No. 07/2021 Fresenius Environmental Bulletin E
L.

Fresenius Environmental Bulletin is abstracted/indexed in:

Biology & Environmental Sciences, BIOSIS, CAB International, Cambridge Scientific abstracts,
Chemical Abstracts, Current Awareness, Current Contents/Agriculture, CSA Civil Engineering
Abstracts, CSA Mechanical & Transportation Engineering, IBIDS database, Information Ventures,
NISC, Research Alert, Science Citation Index (SCI), Scisearch, Selected Water Resources Abstracts

kA



Volume 30— No. 07/2021 pages 7973-7978 Fresenius Environmental Bulletin

CONTENTS

ORIGINAL PAPERS

HYPERSPECTRAL PREDICTION OF SOIL ORGANIC MATTER IN WINTER WHEAT FIELD BASED ON CONTINUUM-REMOVED
METHOD

Chao Wang, Xingxing Qiao, Zhuoya Liang, Guangxin Li, Lujie Xiao, Meijun Zhang, Xiaoyan
Song, Muhammad Saleem Kubar, Meichen Feng, Wude Yang”

PHYSIOLOGICAL EFFECT OF THE COMBINED STRESS OF FREEZE-THAW AND SALINE-ALKALI ON LEYMUS CHINENSIS RHIZOMES
Guozhang Bao, Yan Qu, Bairu Yan, Xiaoting Liu, Mengyu Zhang, Wenyi Tang, Wanyu Dong

A NEW LOGGING INTERPRETATION METHOD FOR DESCRIBING THE COMPRESSIVE AND SHEAR STRENGTH OF UNDERGROUND
TIGHT SANDSTONE

Ping Liu, Lu Wang, Shuai Yin

CORRELATION AND PATH COEFFICIENT ANALYSIS FOR COTTON (GOSSYPIUM HIRSUTUM L. ) IN DIFFERENT SOIL
TEMPERATURES

Hatice Cokkizgin

EVALUATION OF ECOLOGICAL FUNCTIONS OF URBANPARK LANDSCAPES BASED ON ANALYTIC HIERARCHY PROCESS METHOD
Youwen Wang, Yan Zhang

DETERMINATION OF NUTRITIONAL EVALUATION FATTY ACID COMPOSITION AND GROWTH KINETICS OF SPIROGYRA STRAINS
Ilkay Acikgoz Erkaya, Dilek Yalcin

INFLUENCING FACTORS AND OPTIMIZATION WAYS OF INTERNAL CONTROL ENVIRONMENT IN ANIMAL HUSBANDRY
ENTERPRISES

Lu Tang, Shufei Wang, HongYan Deng, ZongQian Li, XuHai Wang

STUDY ON ENTERPRISES’ GREEN DEVELOPMENT UNDER THE BP ARTIFICIAL NEURAL NETWORK METHODS BASED ON
ECOLOGICAL PERSPECTIVE

Lu Zhang, Hao Zhang, Danting Zheng, Ronghua Chang, Sanggyun Na

STUDIES ON SURVEILLANCE AND PATHOLOGY OF E. COL/ INFECTIONS IN POULTRY IN SINDH PROVINCE OF PAKISTAN
Zubair Ahmed Soomro, Zaheer Ahmed Nizamani, Nazeer Hussain Kalhoro, Shakeel Ahmed
Soomro, Haiming Yu, Kunjie Chen, Mansoor Tariq, Waseem Ali Vistro, Hafeez-ur-Rehman
Mangio, Anees Ahmed Soomro

ANALYSIS ON MAIN FACTORS AFFECTING THE QUALITY OF MICROBIOLOGICAL EXAMINATION AND DRUG RESISTANCE OF
PATHOGENS

Weiping Du, Rui Zhang, Zhixi Hu, Sirong Mi, Ningmei Zhang, Lifen Bai, Yongxia Liu

ELIMINATION OF SUSPENDED MATERIALS IN IRRIGATION WATER WITH DIFFERENT MEDIA FILTERS
Ozlem Korkut, Sultan Kiymaz, Yasemin Kuslu

MECHANISM ANALYSIS OF MODIFIED RICE HUSK GASIFICATION CHAR TO REMOVE MERCURY BY ADSORPTION KINETICS
Ru Yang, Yongfa Diao, Yaolin Lou

ANTIMICROBIAL ACTIVITY OF DIFFERENT SPICE HERBS EXTRACTS AGAINST SOME PATHOGENIC AND NON PATHOGENIC
STRAINS OF E. COLI: IN VITRO - AND IN VIVO - STUDY

Sadia Alam, Aisha Bibi, Muhammad Mumtaz Khan, Nouman Rashid Siddique, Samina Khalil,
Najma Ayub

ANALYSIS OF HERPETOFAUNAL DIVERSITY OF ISTANBUL ISLANDS WITH THE NEW RECORDS OF THREE LOCALITIES
Nilgun Kaya, Murat Tosunoglu

RESEARCH ON THE TEACHING BEHAVIOR OF PHYSICAL EDUCATION IN THE VIEW OF ECOLOGICAL CLASSROOM
Chao Liu, Cuixiang Dong

STUDY ON SATURATED HYDROCARBONS IN ORGANIC RICH ROCKS INDICATIVE SIGNIFICANCE OF SPECIAL COMPOUND
MOLECULES FOR HYDROCARBONS

Shaochun Wang, Zengyuan Zhou, Dexiang Yang, Shuguang Chen, Jianping Wu, Wenjun
Zhang, Jing Liu, Huilai Wang

7973

7979

7987

7996

8004

8013

8021

8034

8041

8051

8063

8070

8078

8084

8095

8100

8109

FEB



Volume 30— No. 07/2021 pages 7973-7978 Fresenius Environmental Bulletin

BIOREMEDIATION OF ARSENIC IN RICE BY ARSENIC RESISTANT BACTERIA ISOLATED FROM LAKE VAN, TURKEY, THE LARGEST
SODA LAKE

Asli Bayer, Esra Ersoy Omeroglu

CHARACTERISTICS OF AIR POLLUTION IN JILIN CITY AND ITS EFFECTS ON THE RESPIRATORY SYSTEM OF OUTDOOR EXERCISERS
Songbo He, Hongchun Jia

ISOLATION AND MORPHO-MOLECULAR IDENTIFICATION OF INDIGENOUS SOIL-BORNE ENTOMOPATHOGENIC FUNGI, AND
THEIR PATHOGENICITY TO GALLERIA MELLONELLA L. (LEPIDOPTERA: PYRALIDAE) AS A MODEL INSECT

Derya Baki, Fedai Erler, Hilal Sule Tosun, Baris Imrek

INDOOR CUCUMBER PEST MONITORING BASED ON CHLOROPHYLL FLUORESCENCE SPECTRUM ANALYSIS
Wenyi Chen, Xinghui Zhu

PHOTOSENSITIZING EFFECTS OF HEMATOPORPHYRIN DIHYDROCHLORIDE AGAINST THE RED PALM WEEVIL RHYNCHOPHORUS
FERRUGINEUS (COLEOPTERA: CURCULIONIDAE)

Zeinab Abdel-Moaty, Salah Abdelsalam

STUDY ON THE DIAGENESIS LOWER LIMIT OF THE RELATIVELY HIGH-QUALITY PALAEOGENE RESERVOIRS IN THE XIHU
DEPRESSION

Linhai Zhao, Qing Miao, Guosheng Xu, Yong Liu, Changzhi Li, Zhixing Zhao

ANALYSIS OF THE IMPACT OF DRILLING MUD SOLIDIFICATION TREATMENT ON SOIL ENVIRONMENT
Ming Yi, Hao Huang, Bingqing Li, Bing Liu, Zhiqiang Huang

FLOCCULATION AND REMOVAL OF MICROCYSTIS AERUGINOSA BY THE NATURAL COAGULANT FROM CITRUS PEEL
Linlin Cai, Honggiang Wang, Shengyuan Yuan

EFFECTS OF PROPYLENE GLYCOL ON OVARIAN RESTORATION, REPRODUCTIVE PERFORMANCE, METABOLIC STATUS AND MILK
PRODUCTION DURING TRASITION PERIOD OF EWES IN SUBTROPICS

Abd El-Nasser Ahmed Mohammed, Fahad Al-Hizab, Shaker Al-Suwaiegh, Tarek Alshaheen,
Ayman Kassab, Hatem Hamdon, Waleed Senosy

EFFECTS OF FEEDING GREEN MICROALGAE AND NIGELLA SATIVA ON PRODUCTIVE PERFORMANCE AND METABOLIC PROFILE
OF BOER GOATS DURING PERIPARTUM PERIOD IN SUBTROPICS

Ali M Ali, Tarek Alshaheen, Waleed Senosy, Abd El-Nasser Mohammed, Ayman Kassab

RESEARCH ON WATER DEMAND PLANNING OF URBAN LANDSCAPE ECOLOGICAL ENVIRONMENT
Qiwei Liu

TiO2/Fe-ZSM5 PHOTOCATALYTIC DEGRADATION OF PRINTING AND DYEING WASTEWATER
Endong Wang

THE CARBON AND OXYGEN ISOTOPE CHARACTERISTICS AND PALEOENVIRONMENTAL SIGNIFICANCE OF LOWER-MIDDLE
CARBONIFEROUS CARBONATE ROCKS OF THE EASTERN CASPIAN BASIN

Bobiao Liu, Lun Zhao, Chengqian Tan, Huiyuan Bian, Yinchao Huai, Yaping Lin, Xiangliang

Qiu

FOREST SITES MAPPING IN SERBIA
Olivera Kosanin, Marko Perovic, Milan Knezevic, Rade Cvjeticanin, Janko Ljubicic

MICROBIOLOGICAL MONITORING OF WATER SUPPLY BY INTESTINAL ENTEROCOCCI USING THE MEMBRANE FILTRATION
METHOD

Safta Victor Viorel, Ciuca Viviana Carmen, Voicu Gheorghe

DEFICIT IRRIGATION AS SUSTAINABLE PRACTICE WITH VARYING SOWING WINDOWS FOR ENHANCING WATER USE EFFICIENCY,
GRAIN QUALITY AND BIOCHEMICAL CHARACTERISTICS OF CHINESE WHEAT HYBRID LINES IN COMPARISON TO LOCAL CHECK
UNDER SEMI- ARID CLIMATIC CONDITION

Muhammad Mehran Anjum, Muhammad Arif

LAND USE COVER CHANGE ANALYSIS (1985-2020) OF AYVALIK DISTRICT BALIKESIR TURKEY USING GEOGRAPHIC INFORMATION
SYSTEMS AND REMOTE SENSING

Figen Altiner, Abdullah Kelkit

EVALUATION OF SURFACE WATER QUALITY IN PANJIN OF LIAO RIVER BASIN BY PRINCIPAL COMPONENT ANALYSIS
Lei Chao, Yu Cao, Su Chen, Yao Wang, Yafeng Li

7974

8117

8130

8138

8149

8158

8165

8179

8187

8192

8203

8213

8221

8228

8244

8252

8260

8278

8284

FEB



Volume 30— No. 07/2021 pages 7973-7978 Fresenius Environmental Bulletin

GENETIC CHARACTERIZATION OF PSEUDOMONAS SAVASTANOI PV. SAVASTANOI STRAINS ISOLATED FROM DIFFERENT OLIVE
CULTIVARS GROWN IN JORDAN BY PCR-RFLP AND AFLP

Bilal Ibrahim Wreikat

STUDY ON THE INFLUENCE OF ROCK STRENGTH ANOMALIES ON THE COLLAPSE PRESSURE OF THE BOREHOLE WALL AND ITS
INSTABILITY AREA DURING OIL AND GAS DEVELOPMENT

Hui Tian

ASSESSMENT OF PHYSICOCHEMICALS AND MICROBIAL PARAMETERS OF DIFFERENT SUPPLIES OF WATER IN KOH-E-SULEMAN
DERA GHAZI KHAN PUNJAB, PAKISTAN
Shan Ali Raza!, Naeem Hussain?, Asad Ullah3, Mohammed Shah Jamal*, Kuaanan Techato'"

DETERMINATION OF HEAVY METALS IN HONEY BY ATOMIC ABSORPTION SPECTROMETRY
Albana R Mehmeti, Musaj Pacarizi, Ismet Hashani, Majlinda Daci-Ajvazi, Sevdije Govori,
Albert Maxhuni

EFFECT OF HUMIC ACID ON THE INFILTRATION RESISTANCE OF SOIL WATER
He Jing, Dong Qiguang

THE CONSTRUCTION OF REAL-TIME DETERMINATION SYSTEM AND UNCERTAINTY EVALUATION FOR THE EFFICENCY OF
VOLATILE ORGANIC COMPOUNDS PHOTOCATALYSIS DECOMPOSITION

XingJie Lu, Ke Zhang, YongHong Zhu, WenSi Liu, JiaCheng Fan, XiaoWei Wang

KEY DRILLING TECHNOLOGY OF 4000M ULTRA LONG HORIZONTAL WELL IN TIGHT GAS RESERVOIR OF CHANGQING OILFIELD,
CHINA

Huajun Meng, Shuhui Wang, Chenhui Yang, Liangjun Wu, Yongjun Chen, Fang Cai

MORPHOLOGICAL CHARACTERISTICS OF CONTAINERIZED AND BARE-ROOT SEEDLINGS IN JUNIPERUS EXCELSA AND
J. FOETIDISSIMA

Yunus Eser

ANALYSIS ON THE CHARACTERISTICS OF ACID RAIN AND THE CORRELATION OF MAIN ACID GAS INFLUENCING FACTORS IN
HENGYANG CHINA

Zuoyun Liu, Henglin Liu

METAL LEVELS OF MACROALGAE FROM ISKENDERUN AND MERSIN BAY TURKEY EASTERN MEDITERRANEAN
Sibel Alagoz Erguden, Deniz Erguden, Nuray Ciftci, Hasan Deniz Akbora, Deniz Ayas

EVALUATION ON THE COORDINATED DEVELOPMENT OF AGRICULTURAL ECONOMY AND RURAL ECOLOGICAL ENVIRONMENT
IN ANHUI PROVINCE

Minmin Deng

COMPREHENSIVE EVALUATION OF ECOLOGICAL SECURITY OF ANHUI PROVINCE
Gang He, Jun Ruan, Keyu Bao, Yinging Wang, Yangqiu Zhao

EXPERIMENTAL RESEARCH ON THE HTHP RHEOLOGICAL PROPERTIES OF ULTRA-HIGH TEMPERATURE AND ULTRA-HIGH
PRESSURE WATER BASED DRILLING FLUID

Wei Gao, Yinting Li, Fuchun Yu, Junwei Fang, Shuanggui Li, Hui Mao

ANALYSIS ON THE ECONOMIC ECOLOGICAL ENVIRONMENT AND SOCIAL EFFECTS OF RURAL TOURISM DEVELOPMENT
Naipeng Bu, Jianyang Guo, Rachel Lam, Haiyan Kong, Shun Yi, Yanan Li

EXPERIMENTAL STUDY ON RHEOLOGICAL PROPERTIES OF ULTRA-HIGH TEMPERATURE WATER BASED DRILLING FLUID FOR
GEOTHERMAL WELL DRILLING APPLICATIONS

Yinde Zhang, Hui Mao, Junwei Fang, Xianbin Zhang, Xinxin Wen

IDENTIFICATION AND CHARACTERIZATION OF POLYETHYLENE-DEGRADING MICROORGANISMS IN THE INTESTINAL TRACT OF
LARVAE OF THE GREATER WAX MOTH, GALLERIA MELLONELLA L.

Minmin Mao, Yafei Liu, Yibin Cao, Xia Liu, Xuexiang Weng, Yongming Ruan

EFFECTS OF AMMONIUM - AND NITRATE - NITROGEN ON THE GROWTH OF BLUEBERRY CLUSTER BRANCHES
Yinan Ding, Lihui Zhang, Kai Song, Lijiao Zhang, Juan Yan, Haijiao Wang, Siqi Liu, Fei Lv,
Guangye Wang

DEBRIS FLOW RISK ASSESSMENT MODEL BASED ON LINEAR PROGRAMMING OPTIMIZATION ALGORITHM UNDER GEOLOGICAL
SAFETY ENVIRONMENT

Shixin Zhang, Li Li, Yue Qiang, Dongsheng Zhao, Changsi Xia, Zhou Zheng

7975

8292

8306

8315

8325

8329

8336

8343

8351

8356

8365

8372

8382

8392

8404

8411

8423

8432

8439

FEB



Volume 30— No. 07/2021 pages 7973-7978 Fresenius Environmental Bulletin

RESERVOIR CONFIGURATION ANATOMY OF BRAIDED RIVER DELTA IN Es2 OF YING-14 FAULT BLOCK IN DONGXIN OILFIELD
CHINA

Ruixiang Zhang, Liang Gao, Qinglin Bai, Xuejuan Zhu

RESERVOIR CHARACTERISTICS AND HIGH-QUALITY RESERVOIR PREDICTION OF THE CARBONIFEROUS KARASAYI FORMATION IN
TAHE OILFIELD

Hongtao Ma, Honggang Liang, Li Sun, Feng Deng, Wei Xian, Rui Guo

EXPERIMENTAL STUDY ON STRESS SENSITIVITY OF PERMEABILITY AND ELASTIC PARAMETERS OF UNCONSOLIDATED
SANDSTONE RESERVOIRS

Xueyou Zhang

PERFORMANCE EVALUATION OF COMPOSITE WATER SOLUBLE TEMPORARY PLUGGING AGENT SYSTEM FOR OIL WELL
FLUSHING

Hongwei Yu

STUDY ON ECOLOGICAL DAMAGE ASSESSMENT AND RESTORATION OF COASTAL ZONE BASED ON THE PSR/RS MODE
Ruizhen Zhao

A NOVEL DYNAMIC PLANNING METHOD FOR RESCUE ROUTES OF REFUGE BUILDINGS IN RESPONSE TO GEOLOGICAL
ENVIRONMENTAL DISASTERS BASED ON SPATIAL LAYOUT THEORY

Yang Li, Ping Liu

STUDY ON THERMAL INSULATION PERFORMANCE EVALUATION AND PROCESS PARAMETERS OPTIMIZATION OF GREEN
BUILDING WALL

Xin Ye

LAND USE CHANGE AND ECOLOGICAL ENVIRONMENT EFFECTS IN COAL RESOURCE CITY: A CASE STUDY OF PINGDINGSHAN,
HENAN PROVINCE

Guangfang Xiang, Rong Hua

EVALUATION OF URBAN LANDSCAPE ECOLOGICAL RISK BASED ON THE THEORY OF LANDSCAPE ECOLOGY
Chao Chen, Pangong Cao

INVESTIGATING THE EFFECT OF SPIRULINA ON THE HEMOXYGENASE RELEASE IN THE UTERUS TISSUE OF THE EXPERIMENTAL
THYROTOXICOSIS- INDUCED RATS

Nilgun Atam, Sevda Elis Yildiz

DETERMINATION OF SPRAY PERFORMANCE OF NEW AND WORN FLAT FAN NOZZLES AND SPRAY ANGLE BASED ON NOVEL
IMAGE ANALYSIS SOFTWARE

Ali Bolat, Omer BarisOzluoymak, Ali Bayat

RESEARCH REGARDING IMPACT OF INDOOR NOISE EXPOSURE ON YOUNG ADULTS
Aida Sahmurova, Nilgun Balkaya, Gul Alpar

CARRYING CAPACITY AND THE EFFECT OF BATHERS ON THE SANITARY QUALITY OF WATER AT A RURAL RECREATIONAL BEACH
Claudia Esmeralda Leon-Lopez, Gisela Garcia-Morales, Jorge Eduardo Chavez-Villalba,
Renato Arturo Mendoza-Salgado, Jaqueline Garcia-Hernandez, Lia Celina Mendez-Rodriguez,
Jose Alfredo Arreola-Lizarraga

APPLICATION OF TWO-STEP POD REDUCED ORDER MODEL IN NUMERICAL SIMULATION OF OIL RESERVOIR
Jing Cao

NOVEL ADSORPTION MATERIALS BASED ON GRAPHENE OXIDE/DIATOMITE COMPOSITE MATERIALS AND THEIR ADSORPTION
PERFORMANCE FOR METHYLENE BLUE

Yinghu Zhao, Li Gao, Linbian Wang, Shuli Zhang, Jun Xie

MINIMIZING THE LOST CIRCULATION IN OIL-BASED DRILLING FLUIDS USING OIL ABSORBING EXPANSIVE RUBBER
Baocheng Wu, Shengjiang Xu, Cheng Ye, Kecheng Liu, Chao Ma, Danfeng Jia

RANGE VEGETATION ANALYSIS OF PAKISTAN’S SOUTHERN PUNJAB’S RANGELAND RAKH CHOTI DALANA
Muhammad Yasin, Muhammad Zubair, Syed Bilal Hussain, Ahsan Ul Haq, Ahmad Hussain,
Long Wenxing

DISTRIBUTION CHARACTERISTICS OF PALEOPRESSURE IN THE LOWER PALEOZOIC OF THE ORDOS BASIN, CHINA
Xinshe Liu, Rizhou Cao, Xing Gao, Zixing Lu

7976

8447

8458

8467

8476

8484

8491

8498

8506

8514

8521

8532

8541

8549

8559

8566

8576

8588

8595

FEB



Volume 30— No. 07/2021 pages 7973-7978 Fresenius Environmental Bulletin

MODELLING AND ANALYSIS OF WATER QUALITY FOR RESERVOIR IN THE NORTHERN COLD REGION OF CHINA
Wei Su, Guozheng Wu, Gula Tang, Shihui Shi

ENVIRONMENTAL HETEROGENEOUS DATA ANALYSIS OF WATER QUALITY TO TRACE POTENTIAL FACTORS AND IDENTIFY
SOURCES IN AN URBANIZED RIVER

Kuotian Lu, Hongjie Gao, Huibin Yu, Dongping Liu, Fangyuan Jin, Ningmei Zhu, Siyu Wang

STUDY ON THE CHEMICAL COMPOSITION ANALYSIS FROM GREEN PINE ALGAE
Na Li, Yunyun Gai, Ling Su, Yanli Chen

QUANTIFICATION AND HEALTH RISK ASSESSMENT OF TWENTY-FIVE ELEMENTS IN CHEESE, BEEF, MUTTON AND LIVER
PRODUCED IN NUBA MOUNTAINS, SUDAN

Abdelbagi N A Elrashid, Abubakr M Idris, Ibrahim M Ahmed, Ali H Ali, Mohammed A H
Eltayeb

PHYTOCHEMICAL SCREENING OF AMARANTH HERBAGE AND THEIR IMPRESSION ON THE ANTIOXIDANT ACTIVITY WITH AN
ASSESSMENT OF FEEDING QUALITY

Nafiz Celiktas, Ersin Can, Ibrahim Atis, Derya Durak

PRESERVATION OF VITAMIN-E AGAINST NEPHROTOXIC EFFECT INDUCED BY SUBACUTE DICHLORVOS APPLICATION
Gokhan Nur, H Ahmet Deveci, Evren Koc

INFLUENCE OF SOME HERBICIDES ON WEEDS QUALITY AND PRODUCTIVITY OF POTATO CROP (SOLANUM TUBEROSUM L.) IN
NEWLY RECLAIMED AREAS

Amin Abd El-Baky Zein, Mohammad Abd El-Salam Abd El-Baky, Aly Aly Hassan Sharshar,
Abdulla basher Mohammad El-badawy

EVALUATION AND DEVELOPMENT TREND PREDICTION OF GUANGDONG'S ELECTRIC ENERGY AND
ENVIRONMENTAL EFFICIENCY

Junjun Zheng, Yongji Wang

PROTECTION PRIORITY PLANNING OF TOURISM AND AGRICULTURE WITHIN THE SCOPE OF SUSTAINABLE DEVELOPMENT
BARTIN KIZILKUM-MUGADA COASTAL REGION

Pinar Bollukcu

AN INVESTIGATION ON GYRODACTYLID HELMINTH FAUNA OF CHUB, SQUALIUS CEPHALUS (LINNAEUS, 1758) IN RELATION TO
SEASONAL CHANGES, HOST AGES AND SEX

Huseyin Yazmen, Mehmet Oguz Ozturk

SEASONAL VARIATION OF LAMPARELLI TROPHIC STATE INDEX (TSI) IN KUNE -VAINI LAGOON SYSTEM
Sonila Duka, Loreta Vallja, Majlinda Vasjari, Alma Shehu, Nevila Broli

STUDY ON TEMPERATURE CONTROL OF MASS CONCRETE
Lujun Ding, Yuhong Liu

THE SPATIAL CHARACTERISTICS AND INFLUENCING FACTORS OF PROVINCIAL GREEN TOTAL FACTOR PRODUCTIVITY IN CHINA-
BASED ON THE SPATIAL DURBIN MODEL

Xiwen Feng, Mingshang Xin, Xinghua Cui

A NOVEL SYNTHESIS CHEMICAL CHARACTERIZATION AND BIOLOGICAL ACTIVITIES OF METAL-LEATHER PROTEIN HYDROLYSATE
CHELATES

Rania Jacob, Hazem Hassan, Adel Afify, Gamal Gabr

COMPARISON AND DISCUSSION OF THE NANHUA GLACIATION DIVISION OF THE NEOPROTEROZOIC GLACIAL PERIOD IN
WESTERN TARIM BASIN, CHINA
Qilong Kang, Wanjun Wang, Zhenze Wang, Yidong Yuan

AN EMPIRICAL ANALYSIS OF THE ENVIRONMENTAL KUZNETS CURVE IN THE HUAIHE RIVER BASIN
Jianfei Leng, Lidan Yuan

SOIL QUALITY ASSESSMENT OF CROP ROTATIONS AND MANAGEMENT PRACTICES BASED ON MINIMUM DATA SET AND SOIL
QUALITY INDICES IN THE NORTHEAST PLAIN, CHINA

Yixuan Li, Pujia Yu, Licheng Shen

EFFECT OF SURGICAL MASK USE ON BREATHING AIR QUALITY AND OXYGEN SATURATION: A QUASI-EXPERIMENTAL MODEL
Ertan Kara, Burak Mete, Hakan Demirhindi, Ceren Kanat, Esra Mete

7977

8602

8613

8624

8630

8641

8651

8660

8668

8675

8685

8690

8696

8705

8717

8728

8740

8749

8758

FEB



Volume 30— No. 07/2021 pages 7973-7978 Fresenius Environmental Bulletin

EFFECTS OF HIGH VOLTAGE ELECTRIC FIELD (HVEF) TREATMENTS ON GERMINATION AND SEEDLING GROWTH OF FIELD PEA
(PISUM ARVENSE L.) SEEDS

Taskin Erol, Kamil Kara, Ozlem Ince Yilmaz, Mustafa Dogan

EXPERIMENTAL STUDY ON THE STRUCTURAL CONTROL OF HETEROGENEOUS DISTRIBUTION OF SHALE GAS IN EAETERN
CHONGAQING AREA, CHINA
Yu Zhu

NOTICE

RESEARCH ON SUBSTITUTION ENERGY SUBSTITUTION IN CHINESE INDUSTRIAL SECTORS BASED ON LINEAR LOGIT MODEL
Yunsong Wang

URBAN WATERFRONT LANDSCAPE DESIGN BASED ON ECOLOGICAL ENVIRONMENTAL PROTECTION CONCEPT AND MATERIAL
APPLICATION

Fuquan Jing

ENVIRONMENTAL INFORMATION DISCLOSURE AND HOUSEHOLD HEALTHY CONSUMPTION A STUDY BASED ON MICRO-SURVEY
DATA

Yuxin Zhang, Chenghao Sun

STUDY ON THE LAW OF GAS CAP MIGRATION OF CARBONATE CONDENSATE OIL-GAS RESERVOIR WITH WEAK VOLATILE OIL
BASED ON VARIATION OF CRUDE OIL DENSITY

Chao He, Ning Wang, Qiang Zheng, Xunchen Cao, Shouheng Xiao

7978

8763

8770

8777

8786

8793

8802

FEB



Fresenius Environmental Bulletin

© by PSP

Volume 30— No. 07/2021 pages 8278-8283

LAND USE COVER CHANGE ANALYSIS (1985-2020) OF
AYVALIK DISTRICT BALIKESIR TURKEY USING
GEOGRAPHIC INFORMATION SYSTEMS AND
REMOTE SENSING

Figen Altiner"", Abdullah Kelkit?

'School of Graduate Studies, Department of Landscape Architecture, Canakkale Onsekiz Mart University, Canakkale, Turkey
’Department of Landscape Architecture, Canakkale Onsekiz Mart University, Canakkale, Turkey

ABSTRACT

Changes in use of the urban and rural areas are
increasing each passing day based on the rapid pop-
ulation growth and urbanization along with the de-
velopments in industry and technology. Direction
and rate of this change can be detected through the
calculation of the changes by the virtue of develop-
ments in technology and science. In this study, it is
aimed to detect the changes which have occurred in
usage of the areas between the years 1985 and 2020
in Ayvalik district, Turkey with the aid of remote
sensing and geographical information systems. The
land use changes calculated as the results of the
study indicated that 668.6 % of the increase took
place in the highway transportation network of the
district, 420.7 % of which in tourism and entertain-
ment areas, 152 % of which in the residential areas

covering both the district center and villages, 133.8 %

of which in the industrial areas and 32.2 % of which
in the ports areas in a period of 35 years. The land
use change results also showed that there has been a
decrease of 19.3% in the total amount of forests that
covered the landscape. Regarding the examination of
the land use change on the agricultural basis, it was
found out that the irrigated agricultural areas have
increased by 33.4 % whereas the dry agricultural ar-
eas and the cultivated agricultural areas have de-
creased by %38.1 and 20.1 %, respectively.

KEYWORDS:
Land use change, remote sensing, geographic information
systems, image classification, maximum-likelihood classi-
fication, landsat

INTRODUCTION

Land use and change of land cover are im-
portant tools for the evaluation of different temporal
and spatial changes on a global scale [1, 2, 3, 4, 5].
It has been revealed that the changes in land cover
largely take place as a result of the anthropogenic ac-
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tivities such as deforestation, urbanization, intensifi-
cation of agriculture and further destruction of land
uses and etc. Particularly when the phenomenon of
urbanization is considered in terms of space and time
scales, it is seen that urbanization itself is the pre-
dominant anthropogenic factor which has impact on
the world and its environment.[6,7,8]. The excessive
population growth and the urbanization phenomenon
have caused changes in urban area use and led un-
healthy development of urbanization [9]. At the
same time, urban land change is not only restricted
to the core city, but also includes many new urban-
rural spaces functionally tied to the city. The urban
land change also has many impacts on rural lands
and therefore deserves more attention in land-change
science [10, 11, 12]

Determining the change in land use/cover in a
region is the process of determining the situation of
that region at different times and revealing the dif-
ferences between them. To this end, accurately pro-
cessed remote sensing images of different times are
very important data sources [13].

Remote sensing of images has been success-
fully applied in many fields, such as classification
process and land change detection. At the same
time, the developments in satellite technologies have
also made it possible to evaluate the changes that oc-
cur in urban and rural areas in the recent years. [14,
15]. Image classification is an important part of re-

mote sensing, image analysis and pattern recognition.

In some cases, the classification itself can be the sub-
ject of the analysis [16, 17]. Images received from
satellites can be converted to land use and crop pat-
tern maps by virtue of classification methods [18].
Land use/ cover maps are provided through
classification of remote sensing images and they are
an important part of the data which is an input to Ge-
ographic Information Systems for analysis and mod-
eling studies [19, 20, 21]). Geographic Information
Systems (GIS) is a means of an information system
which provides the service of solving problem(s) by
collecting data of positional units. It can also attrib-
ute data of such positional units in a portion of the
earth while it can also provide their storage, mainte-
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nance, analysis, evaluation, provision and acquisi- 2020 census data and 21.381 according to the 1985
tion of new information in this way [22, 23, 24]. The census data issued by Turkey Statistics Institute [27]
classification process in remote sensing may consist Ayvalik’s winters are warm and rainy while its sum-
of several phases. These phases are as follows: de- mers are hot and dry because of its location in the
termination of appropriate classification algorithm, Aegean region. The dominant winds are the south-
data pre-processing, collecting training samples, fea- west and northeast winds. Ayvalik is one of the major
ture extraction and post- classification processing tourist attraction sites of region and Turkey for its
[25]. cultural and natural structure. There are many bay

and headland formations in Ayvalik based on the
unique feature of the Aegean region where the moun-

MATERIALS AND METHODS tains are lined perpendicular to the sea cost. These
bay and headland formations have also a positive ef-
Ayvalik district which is subject of this study is fect on the tourism activities within the district [28].
located within the borders of the Balikesir province In this study, land use changes which have oc-
on the southern coast of the Edremit Gulf and in curred between the years 1985-2020 of Ayvalik dis-
North West part of Turkey. Location of Ayvalik dis- trict were examined. In order to examine the land use
trict is shown in Figure 1. The district is geograph- chat}ges, remote sensing and geographical infor-
ically located between 39°18°54.85” and mation systems were used.
39°17°35.17” Northern latitudes and 26° 42'52.87"- Processes such as data set procurement, data
26° 45'11.38" eastern meridians [26]. pre-processing, collecting training samples, per-
The Ayvalik District which has 293 km? of forming necessary digitization operations, classifica-
acreage has a population of 70.720 according to the tion of field uses, calculation of change and accuracy

assessment were used in this study.

BALIKESIR PROVINCE AY VALIK DISTRICT LOCATION MAP
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Location of Ayvalik district
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TABLE 1
Features of satellite images
Satallite Sensor Path-Row Acquisition  Number of Data Sources
Date Bands
Landsat 5 ™ 181-033 21.05.1985 7 Landsat 4-5 TM C1 Level-1
Landsat 5 ™ 181-033 19.05.1990 6 Landsat 4-5 TM C1 Level-1
Landsat 5 ™ 181-033 17.05.1995 6 Landsat 4-5 TM C1 Level-1
Landsat 7 ETM 181-033 22.05.2000 6 Landsat 7 ETM + C1 Level-1
Landsat 5 ™ 181-033 12.05.2005 6 Landsat 4-5 TM C1 Level-1
Landsat 5 ™ 181-033 26.05.2010 6 Landsat 4-5 TM C1 Level-1
Landsat 8  OLI TIRS 181-033 24.05.2015 8 Landsat 8 OLI/TIRS C1 Level-1
Landsat8  OLI TIRS 181-033 24.05.2020 8 Landsat 8 OLI/TIRS CI Level-1

Data set procurement, data pre-processing
and collecting training samples. In order to deter-
mine the land uses correctly and perform the neces-
sary digitization processes, the following maps have
been used:

Static, Stand and Function maps received from
Republic of Turkey Ministry of Agriculture and For-
estry,

Dams, streams and the ponds maps received
from Republic of Turkey Ministry of State Water
Works,

Google earth images and aerial photographs.

Landsat satellite images were utilized in order
to determine the changes in the land use/cover of the
Ayvalik district. A total number of 8 Landsat images
belonging to the corresponding five year periods be-
tween 1985 and 2020 were used. Features of satellite
images are presented in Table 1.

First, all images were checked against any de-
fects such as striping and then all images were
clipped with the purpose of covering the study area.
After that, all images were corrected geometrically
and radiometrically. The dark pixels in images be-
longing to the study area were exposed to radio-
metric correction using the Radiometric Correction
module in the Arc Map 10.3 software program.

Classification of land uses. For the classifica-
tion of land uses, Maximum Likelihood algorithm
which is one of the Pixel-based classification meth-
ods was used in the study. Different algorithms such
as Maximum Similarity, Maximum Neighborhood
and etc. have been utilized in the literature for Pixel-
based classification methods. Maximum Likelihood
algorithm is the most commonly utilized method in
pixel-based classification. Statistical values such as
mean value, variance and covariance etc. are taken
into account in this method. The equivalent proba-
bility curves for classes are defined and the pixels to
be classified are assigned to the one with the highest
probability of membership in the Maximum Similar-
ity classification method. Furthermore, the variance-
covariance matrix which will not only create bright-
ness values of pixels, but also make differentiation
for each class is formed in this method [7].
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In the present study, seventeen different land
cover/land use types were identified and created by
using ArcMap 10.3 software. The types of land
cover/land use classes are industrial areas, village
centers, district centers, tourism and entertainment
areas, broad-leaved forests, coniferous forests, culti-
vated agriculture areas, irrigated agriculture areas,
dry agriculture areas, bare surfaces, lake, stream,
grassland, steppe, shrubbery and meadows, high-
ways and ports. Many representative samples were
collected for each class by using area interest tool.
When the signature file was created, the pixels of the
image were classified into classes according to the
samples by using a maximum likelihood classifica-
tion. Thereby, the supervised classification com-
mand on a raster image was executed by using the
signatures respectively.

Calculation of change. Change detection can
be defined as the process of identifying differences
in the state of an object or phenomenon by observing
it at different times. In general, change detection in-
volves the application of multi-temporal data sets to
analyze the temporal effect quantitatively [29]. Post-
classification comparison methods use separate clas-
sifications of images acquired at different times to
produce difference maps. “From—to” change infor-
mation can be generated. It explains to us how much
change have occurred or what areas have changed
during the from to period [29, 30]. In this study, post-
classification change detection is employed after the
eight images are classified separately.

Accuracy Assessment. One of the most im-
portant final steps at classification process is accu-
racy assessment. The aim of accuracy assessment is
to quantitatively assess how effectively the pixels
were sampled into the correct land cover classes. An
accuracy assessment for the pixel-based land use
classification was done for the images by using Arc
Map 10.3 software. Reference pixels were used in
order to assess the accuracy of the classification. The
classified maps were statistically validated with the
random validation samples collected from the Land-
sat satellite images. In the first phase, each and every
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point had specific color tone and the pixel value highways and ports have increased on a hectare basis.
which was recognized by the software itself when The classified maps of the land use of Ayvalik dis-
the data sets were trained during pixel-based land use trict are shown in Figure 2 and Figure 3.
classification. These values were considered as ref- The results of the study showed that there has
erence values. All the randomly generated points been an increase of 668.6% in the highway transpor-
were then identified by the user and assigned in dif- tation network of the district while an increase of
ferent classes. The correctly identified points were 420.7% in tourism and entertainment areas, an in-
considered as classified values. This process was crease of 152% in the residential areas in the center
done for the 8 pixel-based classification images. In and villages, an increase of 133.8% in the industrial
the second phase, user, producer and all accuracy areas and an increase of 32.2% has taken place in the
matrices were run in order to assess the accuracy. port areas of the district.

User accuracy was obtained by dividing all correctly When the forest areas were examined, it was
classified cells by total reference points. Producer seen that the coniferous forest areas have increased,
accuracy were also obtained by dividing total cor- whereas the broad-leaved forest arcas have de-
rectly classified cells of land use land cover classes creased over the years. An overall 19.3% of decrease
by total ground pixels. In order to obtain the overall has taken place regarding the total amount of for-
accuracy, all correctly classified cells were divided ested areas.

by all pixels. In line with the information obtained from the

Ayvalik Forestry Directorate, it was stated that the
dominant species of the area were broad-leaved for-

RESULTS est trees until 1985. However, after 1985 broad-
leaved forest trees were cut within the scope of the
As a result of the analysis of the changes in the silvicultural implementations and the coniferous for-
land uses over the years, it has been revealed that the est tree species of Pinus brutia and Pinus pinea were
structural areas such as residential, industry, tourism, planted instead.
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FIGURE 2
Land use maps over the years (1985-1990-1995-2000) of Ayvalik district.
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FIGURE 3
Land use maps over the years (2005-2010-2015-2020) of Ayvalik district.

TABLE 2
The amount of land use/cover change between 1985 and 2000
Land uses (Ha) 1985 1990 1995 2000
Industrial area 59.88 71.5 97.84 107.9
Village centers 159.71 409.8 515.27 704.46
District centers 453.27 493.22 695.1 713.63
Tourism and entertainment 65.9 38.61 43.73 51.68
Broad-leaved forest 2295.69 1721.7 1011.22 715.45
Coniferous forest 2849.69 2610.33 2160.84 3953.91
Cultivated agricultural 10488.78 9762.92 10947.84 11108.77
Irrigated agricultural 1841.45 972.04 1374.22 1409.84
Dry agricultural 2119.19 2010.71 1383.34 1287.84
Bare surfaces 5812.11 6214.43 6223.66 5367
Lake 102.67 19.21 105.92 118.19
Stream 37.62
Grassland 271.89 441.23 443.56
Steppe 2021.02 3863.32 3525.74 347495
Shrubbery and meadow 616.78 525.8 648.57 58.52
Highways 61.58 122.6 77.94 180.84
Ports 52.41 32.22 54.85 56.66
Toplam 29309.64 29309.64 29309.64  29309.64
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TABLE 3
The amount of land use/cover change between 2005 and 2020
Land uses (Ha) 2005 2010 2015 2020
Industrial area 120.66 117.17 152.57 140.01
Village centers 754.38 858.18 1191.12 1341.29
District centers 791.61 764.65 958.27 931.3
Tourism and entertainment 150.59 153.16 162.65 343.19
Broad-leaved forest 1076.43 1059.25 1201.49 723.28
Coniferous forest 3072.26 1654.6 2504.66 3915.72
Cultivated agricultural 9668.82 10903.71 10975.24 8384.3
Irrigated agricultural 1506.62 1888.6 2143.6 2457.15
Dry agricultural 1219.03 995.23 1835.61 1310.58
Bare surfaces 7046.11 7895.1 3502.62 5784.95
Lake 109.62 11091 111.51 120.28
Stream 16.55 30.82 27.61 30.72
Grassland 109.45 205.6 174.6
Steppe 2880.75 2449.86 3515.44 2884.37
Shrubbery and meadow 449.83 58.21 395.2 225.28
Highways 279.02 312.54 371.19 473.32
Ports 57.91 57.65 55.26 69.3
Toplam 29309.64 29309.64 29309.64 29309.64
TABLE 4
Land use land cover changes of Ayvalik district during 1985-2000, 20002020, and 1985-2020
Land use Area Percentage
change (ha) change (%)
1985-2000 2000-2020 1985-2020 1985-2000 2000-2020 1985-2020
Industrial area +48.02 +32.11 +80.13 +80.2 +29.7 +133.8
Village centers +544.75 +636.83 +1181.58 +341.1 +90.3 +739.8
District centers +260.36 +217.67 +478.03 +57.4 +30.5 +105.4
Tourism and -14.22 +291.61 +277.29 -21.5 +564.2 +420.7
entertainment
Broad-leaved forest -1580.24 +7.83 -1572.41 -68.8 +1.1 -68.5
Coniferous forest +1104.22 -38.19 +1066.03 -38.7 -1 +37.4
Cultivated agricultural +619.99 -272.47 -2104.48 +6 -2.4 -20.1
Irrigated agricultural -431.61 +1047.31 +615.7 -23.4 +74.2 +33.4
Dry agricultural -831.35 +22.74 -808.61 -39.2 +1.7 -38.1
Bare surfaces -445.11 +417.95 -27.16 -7,6 +7.7 -0.5
Lake +15.52 +2.09 +17.61 +15.1 +1.7 +17.1
Stream -37.62 +30.72 -6.9 -100 +100 -18.3
Grassland -271.89 +174.6 -97.29 -100 +100 -35.7
Steppe +1453.93 -590.58 +863.35 -71.9 -16.9 +42.7
Shrubbery and meadow -558.26 +166.76 -391.5 -90.5 +284.9 -63.4
Highways +119.26 +292.48 +411.74 +193.6 +161.7 +668.6
Ports +4.25 +12.64 +16.89 +0.08 +22.3 +32.2

The examination based on agricultural areas re-
vealed that the irrigated agriculture areas have in-
creased by 33.4%, whereas dry agricultural areas
have decreased by 38.1% while the cultivated agri-
cultural areas have decreased by 20.1%. The increase
in irrigated agricultural activities is caused by the de-
velopments in agricultural irrigation system technol-
ogies along with the Madra dam which was built for
the purpose of agricultural irrigation activities of the
district. At the present time, olive groves agricultural
areas constitute 80% of the total amount of the culti-
vated agricultural land in the district. However, pop-
ulation increase and the growth of the urban areas,
the olive groves agricultural areas have been re-
placed by residential and tourism areas.

The temporal change of the land use of Ayvalik
district is shown on hectare basis in Table 2 and Ta-
ble 3.

The amount of land use change on hectare basis
showed that there has been a decrease in grassland,
shrubbery and meadow, bare surfaces and stream
while there has been an increase in the steppe and
lake areas (Table 4). Summary of pixel-based classi-
fication accuracy for the 8 different time frames
found from accuracy assessment is shown in Tables
5-7. The highest accuracy was found for 2020 pixel-
based classification (92,1% accuracy) and the lowest
for 1985 (84.7% accuracy).
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TABLE 5
The accuracy matrix for classified images 1985, 1990,1995 and 2000
1985 1990 1995 2000
Classes Producer User Producer User Producer User Producer User
accuracy ~ accuracy ~ accuracy  accuracy accuracy accuracy accuracy accuracy
% % % % % % % %
Industrial area 75 80 81.2 86.6 81.2 86.6 81.2 86.6
District centers 80 80 100 86.6 100 86.6 100 86.6
Tourism and 73.3 73.3 80 80 92.8 86.6 75 80
entertainment
Coniferous 85.7 80 65 86.6 93.3 93.3 93.3 93.3
forest
Cultivated 85.7 80 923 80 86.6 86.6 100 80
agricultural
Irrigated 86.6 86.6 72.2 86.6 81.2 86.6 60 80
agricultural
Dry 92.8 86.6 92.8 86.6 76.4 86.6 80 80
agricultural
Bare surfaces 81.2 86.6 81.2 86.6 81.2 86.6 100 86.6
Lake 93.3 93.3 93.7 100 93.7 100 77.7 93.3
Village centers 85.7 80 100 73 100 73.3 100 86.6
Stream 100 93.3 100 93.3 100 93.3 92.8 86.6
Grassland 92.8 86.6 86.6 86.6 72.2 86.6 80 80
Steppe 70.5 80 86.6 86.6 100 86.6 66.6 80
Shrubbery and 81.2 86.6 100 86.6 86.6 86.6 85.7 80
meadow
Broad-leaved 100 100 86.6 86.6 87.5 93.3 100 86.6
forest
Highways 86.6 86.6 80 80 85.7 80 86.6 86.6
Ports 80 80 100 86.6 100 93.3 100 86.6
TABLE 6
The accuracy matrix for classified images 2005, 2010, 2015 and 2020
2005 2010 2015 2020
Classes Producer User Producer User Producer User Producer User
accuracy accuracy accuracy accuracy accuracy accuracy accuracy accuracy
% % % % % % % %
Industrial area 76.4 86.6 100 93.3 100 93.3 82.3 93.3
District centers 93.3 93.3 100 80 100 93.3 100 100
Tourism and 100 80 88.2 100 77.7 93.3 93.3 93.3
entertainment
Coniferous 100 86.6 86.6 86.6 92.8 86.6 87.5 93.3
forest
Cultivated 100 93.3 100 86.6 100 86.6 87.5 93.3
agricultural
Irrigated 62 86.6 78.9 100 73.6 93.3 100 93.3
agricultural
Dry 85.7 80 100 80 923 80 100 86.6
agricultural
Bare surfaces 76.4 86.6 86.6 86.6 100 86.6 81.2 86.6
Lake 87.5 93.3 93.3 100 83.3 93.3 100 100
Village centers 100 80 100 86.6 100 86.6 83.3 100
Stream 100 93.3 87.5 93.3 100 93.3 88.2 100
Grassland 76.5 86.6 92.8 86.6 86.6 86.6 100 93.3
Steppe 80 80 92.8 93.3 93.3 93.3 92.8 86.6
Shrubbery and 85.7 80 86.6 86.6 100 80 923 80
meadow
Broad-leaved 85.7 80 86.6 86.6 87.5 93.3 86.6 86.6
forest
Highways 81.2 86.6 92.8 86.6 83.3 100 100 93.3
Ports 85.7 80 92.8 86.6 87.5 93.3 100 86.6
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TABLE 7
Over all accuracy matrix for classified images 1985, 1990, 1995, 2000, 2005, 2010, 2015 and 2020
1985 1990 1995 2000 2005 2010 2015 2020
Over all accuracy 84.7 85.8 87.8 84.7 85.5 89.4 90.2 92.1
%
CONCLUSIONS REFERENCES

The district of Ayvalik is one of the most im-
portant tourism and agricultural locations in Turkey.
As 0f 2017, Ayvalik has been recorded to the tempo-
rary list of UNESCO World Heritage.

The land use changes which have occurred in
the district are of significant importance not only for
the region but also for Turkey, in terms of economic
and social development. In terms of its natural and
cultural characteristics, the district has a place that
should not be ignored regarding the protection and
use balance. There has been a great increase in tour-
ism, residential and industrial areas in the district,
particularly after the year 2000. The increase in in-
dustrial, residential and tourism areas have caused an
increase in the built-up areas and thus, urban sprawl
has gradually been accelerated. The zoning for con-
struction of many olive groves within the scope of
protected areas affected agricultural activities ad-
versely. However, the increase of the modern irri-
gated agricultural technologies has positively af-
fected the general agricultural activities. The results
also revealed that the forest covered areas have de-
creased since 1985 till the present day.

It is foreseen that this study will shed light on
sustainable and future-oriented ecological, economic,
social and cultural planning in this research field by
determining the land use changes in Ayvalik District.
The excessive population growth, urbanization, de-
velopments in industry and technology, expansion of
transportation networks, natural or human activities
cause disasters to change the ecosystem directly or
indirectly, they have also affected and continued to
affect the urban or rural areas being a part of the eco-
system.

With the increasing number of studies on deter-
mining the changes in area uses, the changes in the
ecosystem can be determined over time and correct
and sustainable plan decisions can be made. Studies
on the determination of changes in land use can as-
sist for making correct and sustainable plan deci-
sions in urban and rural areas.
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