HEAT ISLAND PHENOMENON RELATED TO LAND COVER CHARACTERISTICS IN GAJAH WONG
AREA OF YOGYAKARTA
DWI SETYO AJl, Prof. Dr. H.A. Sudibyakto, M.S; Dr. M. Pramono Hadi, M.Sc

UNIVERSITAS Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

TABLE OF CONTENTS

I I PSP SUPRRTPRR i
E N o 2 (@ Y PR i
STATEMENT ... et e e et e e e be e e ane e e anneas ii
ACKNOWLEDGEMENT ...oottiiiietseiee et iv
TABLE OF CONTENTS ..ottt %
LIST OF FIGURES ..ottt vii
LIST OF TABLES ..ottt iX
AB ST RA CT . e e e e rae e Xi
ABSTRAK e e e e e nnre e Xii
CHAPTER I INTRODUCTION ...ttt 1
1.1 BACKGIOUNG ..ottt 1
1.2 Problem FOrmMUIALION. ..........cooiiiiiiieieee s 2
1.3 RESEAIrC ODJECHIVE .....viciiciiccieee e 4
1.4 ReSearch Benefit.........ccccooiiiiiiiiiceeee s 4
1.5 Research AULhENLICILY .........ccoveiiiiii et 4
CHAPTER Il LITERATURE REVIEW.......oooiie e 11
2.1 Watershed Management ...........ooeieiirinieiee et 11
2.2 Urban and RUFAl AT a.........cceiieieiieeee et 12
2.3 HEAL ISIANM......c.eiieeeeee e 12
2.4 Urban CHIMALE .......ocveie et 15
2.5 REMOLE SENSING ....iiiiiiiiieiie ettt 18
2.5.1  Basics of Remote Sensing for Thermal System...........ccccceevveinnnne 19
2.5.2  Landsat IMAgEIY.......cccciivieiieiie et 21
2.5.3  Temperature Extraction from Satellite Imagery ...........ccceevevnnnnne. 23
254 INAICES c.eeiiieie et 23

2.6 Theoritical FrameWOrK ...........cccoviieiiiieiie e 25
2.7 Conceptual FrameWOrK ...........ccoiiiiiiiiieiee e 26
CHAPTER Il METHODOLOGY ....ooviiiiiiiieisie e 28
3.1 EQUIPMENT AN DAL .....eeiveivieieeie e 28



UNIVERSITAS

HEAT ISLAND PHENOMENON RELATED TO LAND COVER CHARACTERISTICS IN GAJAH WONG
AREA OF YOGYAKARTA
DWI SETYO AJl, Prof. Dr. H.A. Sudibyakto, M.S; Dr. M. Pramono Hadi, M.Sc

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

3.2 RESLAICH LOCALION ... 29
3.3 Regression ANAIYSIS .......ccueiieiiiieiieie e see s e e 29
3.4 Vegetation Indices ANAlYSIS.........cccevveieiiieiiie e 31
3.5 Temperature EXIraCtion ..........cccooeiiiiiiiiiiciec e 33
3.6 Temperature MeasUIeMENT...........coverirriiieiiee e 41
3.7 Results and INtErpretation............coovoeiiieieeiienesese e 41
CHAPTER IV RESULTS ..ottt 46
4.1 Vegetation INAICES ......ccocviieeece e 46
O 0 R N1 Y USSR 46
412 NDBH oottt 48
413 TDV o 49
4.1.4  Land Cover CharaCteriStiCS........cuurvrieriniesiienie e see e eee e 52
4.2 The Relationship between Vegetation Cover and Land Surface Temperature
..................................................................................................................... 57

4.3 The Relationship between Vegetation Cover and Near-Surface Air
TOMPEIATUIE ...t 75
4.4 Urban-Rural Temperature DIfference ...t 96
CHAPTER V CONCLUSION AND RECOMMENDATION......cccccovveeiieenne 100
5.1 CONCIUSION ...ttt ettt eneas 100
5.2 RECOMMENUALION .......iiiiviiiiiiieieeee ettt eneas 100
REFERENGCES ..ottt ettt ane e 103

vi



HEAT ISLAND PHENOMENON RELATED TO LAND COVER CHARACTERISTICS IN GAJAH WONG
AREA OF YOGYAKARTA
DWI SETYO AJl, Prof. Dr. H.A. Sudibyakto, M.S; Dr. M. Pramono Hadi, M.Sc

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LIST OF FIGURES

Figure 2. 1 Urban Canopy Layer and Urban Boundary Layer............cccccevviveennee. 13
Figure 2. 2 The Time and Horizontal Distance of Scale Atmospheric Phenomena
............................................................................................................ 17

Figure 2. 3 Temperature in Urban Environment. .............ccccoovviiniiiiiiinicnenn 17
Figure 2. 4 Electromagnetic Wavelength use in remote Sensing............ccevvvveenne. 19
Figure 2. 5 Planck’s Radiation Law in regard to spectral based on wavelength....20
Figure 3. 1 Research LOCation .........cccoooeieiiiiiiiiiciieesee e 30
Figure 3. 2 Research Flowchart ... 44
Figure 3. 3 Temperature eXtraCtion ...........cccuerveereeiiieeneesiee e e e 45
Figure 4. 1 Land Surface Temperature Map of Study Area March 2002.............. 60
Figure 4. 2 Land Surface Temperature Map of Study Area August 2002............. 61
Figure 4. 3 Land Surface Temperature Map of Study Area March 2014.............. 62
Figure 4. 4 Land Surface Temperature Map of Study Area August 2014-............. 63
Figure 4. 5 Land Surface Temperature Map of Study Area May 2015................. 64
Figure 4. 6 Laser infrared thermometer used for measuring LST............cccceenee. 65
Figure 4. 7 Measurement of LST in the field..........cccccooiniiiiiii 65
Figure 4. 8 Thermometer used to measure near-surface air temperature.............. 65
Figure 4. 9 Playground in the middle of residential in the urban area.................. 65
Figure 4. 10 Sugar cane plantation in rural area ............cccoceviiiiiieinicicieen 65
Figure 4. 11 Brick INCINEration SITE..........cocivirviereeiiriesii e 65
Figure 4. 12 Prepared-field for paddy growing.........cccccvvviiiiiiiiniiiiiiciecn 65
Figure 4. 13 Change of Land Surface Temperature Correspond to The Change of
Landcover from Rural type to Urban type...........cccoovvviniiiiiininnnnn, 75

Figure 4. 14 The nearest location of air temperature condition at the day of image
acqusition March 2002..........ccccoiiiiiiiiiiici 78

Figure 4. 15 The nearest location of air temperature condition at the day of image
acqusition August 2002.........cccvviiiiiiiiii 78

Figure 4. 16 The nearest location of air temperature condition at the day of image
acqusition March 2014..........ccooiiiiii 78

Figure 4. 17 The nearest location of air temperature condition at the day of image
acqusition August 2014, ..o 78

Figure 4. 18 Near-surface Air Temperature Map of Study Area March 2002. ..... 81
Figure 4. 19 Near-surface Air Temperature Map of Study Area August 2002...... 82
Figure 4. 20 Near-surface Air Temperature Map of Study Area March 2014. ..... 83
Figure 4. 21 Near-surface Air Temperature Map of Study Area August 2014...... 84

Figure 4. 22 Near-surface Air Temperature Map of Study Area May 2015.......... 85
Figure 4. 23 Example of near-surface air temperature measurement ................... 86
Figure 4. 24 Example of activity in the landuse in the field ...........c...cccoiieen. 86
Figure 4. 25 Example of high density of vegetation CoOVer ...........ccc.oevvriirinnnnn. 86
Figure 4. 26 Change of Near-surface Air Temperature Correspond to The Change

of Landcover from Rural type to Urban type ..........ccccovvvvviieninnnn. 95

vil



HEAT ISLAND PHENOMENON RELATED TO LAND COVER CHARACTERISTICS IN GAJAH WONG

AREA OF YOGYAKARTA
DWI SETYO AJl, Prof. Dr. H.A. Sudibyakto, M.S; Dr. M. Pramono Hadi, M.Sc

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Figure 4. 27 Relationship of Land Surface Temperature and Near-Surface Air
temperature in the same respective landuse in urban environment.. 97
Figure 4. 28 Relationship of Land Surface Temperature and Near-Surface Air
temperature in the same respective landuse in rural environment... 98

viil



HEAT ISLAND PHENOMENON RELATED TO LAND COVER CHARACTERISTICS IN GAJAH WONG
AREA OF YOGYAKARTA
DWI SETYO AJl, Prof. Dr. H.A. Sudibyakto, M.S; Dr. M. Pramono Hadi, M.Sc

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LIST OF TABLES
Table 1. 1 Previous Research Related to Urban Heat Island and Landcover.......... 6
Table 2. 1 Surface and Atmospheric Heat Island............c.ccooeeviiiiniiniiiiiiniecne 14
Table 2. 2 Heat Island ASSESSMENL ..........cocveiiiiiiieiiiiiie e 14
Table 2. 3 Limiting Wind Speed Related to Heat Island in different Cities.......... 16
Table 2. The Chatacteristics of 4 Landsat 8 Products ...........ccccceriviiiiiiieiiieninne 21
Table 2. 5 Landsat 8 Bands List. .......ccccoviiiiiiiiiiiiic e 22
Table 2. 6 Landsat 7 Dands. ........cccueiueeriiiiiieiie e 22
Table 3. 1 Estimated Surface Emissivity to the Corresponding NDVI.................. 46
Table 3. 2 The objectives, methods and outcomes of the research........................ 53
Table 4. 1 NDVI Value of Pixels of Study Area...........cccovvveiiiiinieiiiiciiciee 47
Table 4. 2 NDVI Values of Sample Pixels for Urban Area...........ccccocvviieiieninnnne 47
Table 4. 3 NDVI Values of Sample Pixels for Rural Area. ...........ccccooeoviiiennnnnnn. 47
Table 4. 4 NDBI Value of Pixels of Study Area.........c.coccovviviiiiiiiiiiici, 48
Table 4. 5 NDBI Values of Sample Pixels for Urban Area. ..........ccccovveiiicninnnne. 49
Table 4. 6 NDBI Values of Sample Pixels for Rural Area. ...........cccovvvviiiiiinnnnn 49
Table 4. 7 TDVI Value of Pixels of Study Area. .........ccccooviiiiiiiiiici 50
Table 4. 8 TDVI Values of Sample Pixels for Urban Area. ..........ccccovecviiiiiinnnne 50
Table 4. 9 TDVI Values of Sample Pixels for Rural Area.........c.ccccoooviiiiiinnns 50
Table 4. 10 The Value of Surface Albedo in Gajah Wong area.............ccocoeevernee. 52
Table 4. 11 Respectives Vegetation Indices Value with Vegetation Cover in Urban
AATCA ..o 54
Table 4. 12 Respectives Vegetation Indices Value with Vegetation Cover in Rural
AATCA .. 54
Table 4. 13 Relationship between Vegetation Index & Vegetation Cover
(FTaCtioN) ..ot 56
Table 4. 14 Relationship Between Vegetation Index & Vegetation Cover............ 56
Table 4. 15 Basic Data Required to Calculate Land Surface Temperature............ 58
Table 4. 16 Land Surface Temperature vs Vegetation Indices for both Urban and
Rural Environment based on March 2002 image............cccccoeevenvenne 68
Table 4. 17 Land Surface Temperature vs Vegetation Indices for both Urban and
Rural Environment based on August 2002 image...........cccocvvevervenne 69
Table 4. 18 Land Surface Temperature vs Vegetation Indices for both Urban and
Rural Environment based on March 2014 image............cccccvveveniennne 70
Table 4. 19 Land Surface Temperature vs Vegetation Indices for both Urban and
Rural Environment based on August 2014 image...........cccocvvevenvenne 71
Table 4. 20 Land Surface Temperature vs Vegetation Indices for both Urban and
Rural Environment based on May 2015 image...........ccoeveviiivinnenne 72
Table 4. 21 Land Surface Temperature vs Vegetation Indices for both Urban and
Rural Environment based on Field Measurement..............c.cccceeueene 73

Table 4. 22 Statistics of Land Surface Temperature Difference Before and After

X



HEAT ISLAND PHENOMENON RELATED TO LAND COVER CHARACTERISTICS IN GAJAH WONG
AREA OF YOGYAKARTA
DWI SETYO AJl, Prof. Dr. H.A. Sudibyakto, M.S; Dr. M. Pramono Hadi, M.Sc

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Landuse Change .........ccccveviiiiiiiiiiiie e 75
Table 4. 23 Parameter to Calculate Near-surface Air Temperature....................... 76
Table 4. 24 ESUN calculation ..........ccoeiiiiiiiiiciieeseesee e 76
Table 4. 25 Temperature Data at the Time of Satellite Image Acquisition ........... 77
Table 4. 26 Field Measurement of Near-surface Air Temperature & Land Surface
TeMPETATUTE.......vviiiiiii i 78
Table 4. 27 Near-Surface Air Temperature vs Vegetation Indices for both Urban
and Rural Environment based on March 2002 image ............ccc.ceeunene 88
Table 4. 28 Near-Surface Air Temperature vs Vegetation Indices for both Urban
and Rural Environment based on August 2002 image ..............coeuv... 89
Table 4. 29 Near-Surface Air Temperature vs Vegetation Indices for both Urban
and Rural Environment based on March 2014 image ...........ccc.cveune. 90
Table 4. 30 Near-Surface Air Temperature vs Vegetation Indices for both Urban
and Rural Environment based on August 2014 image ..............cceuve.. 91
Table 4. 31 Near-Surface Air Temperature vs Vegetation Indices for both Urban
and Rural Environment based on May 2015 image ............ccocvervennene 92

Table 4. 32 Near-Surface Air Temperature vs Vegetation Indices for both Urban
and Rural Environment based on March 2015 Field Measurement... 94

Table 4. 33 Statistics of Near-surface Air Temperature Difference Before and After
Landuse Change .........ccovvveiieiiiieiieie e 95



	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES

