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Uzaktan Algilama

~Bir nesneye dokunmadan o
nesne hakkinda bilgi sahibi olma

yontemidir. REMOTE SENSING
-Dunya uzerindeki bir bolge et
hakkindaki bilgiler, o bolge ile

iziksel temas halinde i e
ulunmayan sensorler araciligiyla 7% H
Ide edilir. o




Atmosferik Etkilesim

»Sensorlerin veri elde etmeleri
sirasinda atmosferik etkiler sz

konusudur. -
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Uzaktan Algilama Platformlari

Uzaktan algilama platformlari:

~Uydu tabanl

~Hava tabanl (iha, dron, ucak, balon
gibi)

~Yer tabanl (radar, lidar)

olabilir.

Platform: Sensori taglyan sistem;
ydu, ucak, IHA veya yer platformu.

ensor: Elektromanyetik enerjiyi
Igilayan cihaz.

eri: Sensorun olcimlerinden

ulan goruntd veya sayisal trun.
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Lindsay, 1., & Mkrtchyan, A. (2023). Free and Low-Cost
Aerial Remote Sensing in Archaeology: An Overview of
Data Sources and Recent Applications in the South
Caucasus. Advances in Archaeological Practice, 11(2),
164-183. doi:10.1017/aap.2023.3



Elektromanyetik Spektrum
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atmosferinden
gecebilir mi?
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Atmosferik Gecirgenlik (Transmittance)
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Atmosferik Absorplama (Absorbance)
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Yansima Grafikleri

Yeryuzundeki nesnelerin
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Yansima Grafikleri — Su Kalitesi

~Sudaki alg miktan arttiginda suyun
o belirli dalga boylarindaki yansitma
sedmentiodenvater — zellikleri degisebilir. Sensér bu

| degisimi algilar; klorofil-a
konsantrasyonu ise uygun yontemle
tahmin edilir.
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~Glnes Isinimi — Atmosferden gegis —
w00 30 400 450 s00 sso eoo eso 700 780 s OU YUzeyi ve su icerisindeki maddelerle
Wavelength (nm) etkilesim — Sensdre ulasan enerji

Remote Sensing Reflectance (R, sr)

REEDSHA Y \WW . usas.gov/media/images/aguatic-remote-
example-spectra-water-water-algae-and-water-
t
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Uzaktan Algilama Verisi

Lines or

Raster Veri Formati Brightness value
range Associated
Columns — (j) (typically 8 bit)  gray-scale

1 255 7~ white
2
Bands (k)
3 127 gray
4
0 == black

Picture element (pixel) at location
Line 4, Column 4, in Band 1 has a
Brightness Value of24,1.¢., BV4.41 =24 .




Cozunurluk Kavrami

Mekansal (Spatial) Cozunurltuk

>GOoruntlide ayirt edilebilen en kiictik mekansal ayrintiyla iliskili; cogunlukla piksel
boyutuyla ifade edilir.

Spektral (Spectral) Cozunurluk

~Sensorlin 6lctigl bantlarin sayisi, genisligi ve dalga boyu araliklariyla iliskilidir.
Bantlarin genisligi ve spektral konumu da énemlidir.

adyometrik (Radiometric) Cozunurllk

ensorin enerji siddetindeki kiicik farkhliklar ayirt edebilme yetenegidir; bit
ayisiyla iliskilidir.

amansal (Temporal) Cozunurltuk

yni alanin ne siklikla yeniden goéruntilendigidir.




Cozunurlak Kavrami

UNDERTANDING IMAGERY:
THE FOUR RESOLUTIONS OF REMOTE SENSING

2. SPECTRAL RESOLUTION

Blue Green Red NIR

. NUMBER & WIDTH of wavelength
SIZE of the smatlest feature on the ground. bands. (e.g), Multisperical: 3-10 bands)

(e.g), High Res: <1m) (e.g), Mundspertical,
Detailed mapping, object ID Hyppersspertealtival: >100 bandes)
3. TEMPORAL RESOLUTION 4. RADIOMETRIC RESOLUTION

4

( 4)

Day 16 8-bit (256 shades)
FREQUENCY of revisit. ABILITY to distingish
(e.g)(.) Daily, Weekl;) brightness (e.g), 8-bit, 12-bit)
Disaster response, crop monitoring ABILITY to distainigish brightness.

Subtle change detection, image clarity

Dr. Abdelnasser Rashash, rashash.gis@gmail.com




Uzaktan Algilama Veri TUrleri

~Pankromatik Goruntuler
Tek bant, siyah-beyaz
~Multispektral Gortntuler
Cok bantl

- >Yalanal Renkli Goriinttiler

Cok bantl

~Termal Goruntuler

»RADAR Goruntuleri

PASSIVE REMOTE SENSING

@
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~

-

HYPERSPECTRAL

~

LIDAR

Laser Scanmng Pattern,

b 3D Point Cloud Representatlon y &0

SAR/RADAR

Synthetic Aperture Radar Waves,
All-Weather Capability r

X
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‘/ Q?i % ﬂ glim
Agriculture Monitoring, Mineral Detection, Topography Forest Strure Flood Mapping, Ice Monitoring,
Land Use Mapping g Vegetation Health Urban Modeling J L Deformation Analysis




Uzaktan Algilama Veri Kaynaklari

~USGS Glovis ve EarthExplorer: Landsat gortntuleri ve diger arsiv
verileri.

~Copernicus Browser: Sentinel-2 goruntuleri ve Sentinel-5P gibi
gorevlerden saglanan ilgili veriler.

~NASA Giovanni: Atmosferik ve diger cevresel uydu Urlnlerinin
amansal ve mekansal analizleri.

TUBITAK portali: Turkiye'deki uydu goriintiilerine erisim.




Uzaktan Algilama Veri Kaynaklari: Glovis

Add Data Set X

Data Set Catalog Data Set Filter | Filter by data set name ani

ISRO Resourcesat R1/R2 AWIFS Level 1 Systematic Orthorectified

D rsLISS-3 @

ISRO Resourcesat R1/R2 LISS-3 Level 1 Systematic Orthorectified

© Landsat 8-9 OL/TIRS C2 L1 @8 ©

Landsat 8-9 Operational Land Imager and Thermal Infrared Sensor Collection 2 Level-1
@ Landsat 7ETM+ C2L1 @8 O

Landsat 7 Enhanced Thematic Mapper Plus Collection 2 Level-1

D Landsat4-s TMC2L1 @ O

Landsat 4-5 Thematic Mapper Collection 2 Level-1

@ Landsat 1-5 MSS C2L1 @8 ©

Landsat 1-5 Multi-5pectral Scanner Collection 2 Level-1

D orbview-3 @ @

OrbView-3 Level 1B

@ sRTM Void Filled ™ @

SRTM Void Filled - Shuttle Radar Topography Mission 1 Arc and 3 Arc-Second Digital Terrain Elevation Data - Void

O A Al Dat ses | dd ekecta Dot sets | close
https://glovis.usgs.gov/

4
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Uzaktan Algilama Veri Kaynaklari: EarthExplorer

ZUSGS

science for a changing world

EarthExplorer

Search Criteria Data Sets Additional Criteria

2. Select Your Data Sei(s)

Check the boxes for the data set(s) you want to search. When
done selecting data set(s), click the Additional Criteria or Resuilts
buttons below. Click the plus sign next to the category name to
show a list of data sets.

Results

‘ [ Use Data Set Prefilter (wnats This?)

‘ Data Set Search. | |

[
- Commercial Satellites
#-Declassified Data
[-Digital Elevation
[-Digital Maps [J
F-EO-1
[ Global Fiducials
E-HCMM

ESERV

#-Land Cover
EHLandsat [J

-Landsat Collection 2 Level-3 Science Products
[F-Landsat C2 U.S. Analysis Ready Data (ARD)
[=ILandsat Collection 2 Level-2

-2 @ [E] @B Landsat 2.0 OLITIRS C2 L2

- @[E] @8 Landsat 7 ETM+ C2 L2
-] @ [E] @8 Landsat 45 TM C2 L2

[ Landsat Collection 2 Level-1

[F-Landsat C2 Atmospheric Auxiliary Data [J
#-Landsat Collection 2 DEM

[ Landsat Legacy

H-CEOS Legacy -

Search Criteria Summary (Show)

Y

Mob'ri.d ge

«

Cheyenne River .
Indian Reservation 1

South Dakota
Pierre
o c
Rapid City

Pine Ridge Indian

Reservation Roseblid Irdiar

Reservation

Chadron

Scottsbluff

Sidney North Platte

https://earthexplorer.usgs.gov/
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Uzaktan Algilama Veri Kaynaklari: Giovanni

"5 | EARTHDATA Find a DAAC -
- -
GIO VA.NN ’ The Bridge Between Data ar Feedback Help Log out
Select Plot Select Date Range (UTC) Select Region (Bounding Box or Shape)
Time Averaged Map - 1 YYYY - MM - dd B3 to | YYYY - MM - dd B3 -180, -90, 180, 90 e x
Valid Range: 2002-07-04 to 2026-10-08
Please specify a start date.
Select Variables
» Observations Number of matching Variables: 104 of 2049 Total Variable(s) included in Plot: 1
» Disciplines Keyword:| | Search | Clear |
Variable Units Source Temp.Res. SpatRes. Begin Date End Date
» Measurements g s 2
¥ Platform / Instrument () Combined Dark Target and Deep Blue AQD at 0.55 micron for land and ocean: Mean (MYDO08_D3 v6.1) - rq?_l[ans_ Daily 1° 2002-07-04 = 2026-10-08
erosol Optical Dept nm (Deep Blue, Land-only vh. - - aily 2 07 -104
[J AIRs (359) A | Optical Depth 550 nm (Deep Blue, Land-onl MYDO0&_D3 v6.1 g’q?l[;'s Dail 1 2002-07-04  2026-10-08
[ AMSR-2 (4)
- Dee ue Angstrom Exponent for lan . -0.47 micron). Mean of Daily Mean vb. - - ai 2 -07- -10-
[J AMSR-E (14) Deep Blue Angstrom E: for land {0.412-0 47 micron): M f Daily M MYD0&_D3 v6.1) rqci[;'s Daily 1 2002-07-04  2026-10-08
O Aquarius (3)
odel cattering Angle: Mean of Daily Mean vB. egrees - aily ®
[ FLDAS Model (99) S ing Angle: M f Daily M MYD08_D3 v6.1 d gﬁ[ﬂ"s Dail 2002-07-04  2026-10-08
[J) GEOS-CHEM (2)
e i S mll s | e
O cpm (15)
ombine: =) arget an EEp Dlue atl. micron for land and ocean: Mean or Uailly viean Vi, : lont Y
[ GRACE (5) Combined Dark T: d Deep Blue AQOD at 0 55 micron for land and M f Daily M MYDO8_M3 v6.1 gﬁ[ﬁ"s Monthl ° 2002-07-01  2026-09-30
[J) MERRA-2 Reanalysis (734)
[J misr (2) [] = Aerosol Optical Depth 550 nm (Deep Blue, Land-only) (MYDO0&_M3 v6.1) - rq?_l[ans_ Monthly 1° 2002-07-01 2026-09-30
MODIS-Aqua (104)
() MODIS-Terra (54) () Deep Blue Angstrom Exponent for land (0.412-0.47 micron); Mean of Daily Mean (MYDO8_M3 v6.1) - R’q?g's‘ Monthly 1°  200207-01  2026-09-30
[J MOPITT (12)
D NCA LDAS Model (33} [)  Scattering Angle: Mean of Daily Mean (MYDO08_M3 v6.1) degrees rﬂczgls.- Monthly 1° 2002-07-01  2026-09-30

https://giovanni.gsfc.nasa.gov/giovanni/
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Uzaktan Algilama Veri Kaynaklari: Copernicus Browse

( OErmiCUs EN v OzgirZeydan v
BROWSER

SEARCH _Hisararka

(4 WORKSPACE

(2 SH DASHBOARD
Sentinel-2 L1C i

Sentinel-2 L2A v
LAYERS:
. True color
Based on bands B4, B3, B2
. False color
Based on bands BS, B4, B3
. Highlight Optimized Natural Color
Enhanced natural color visualisation

# NDVI
Wl Based on a combination of bands (B8 - B4)/(BS + B4)

a Wildfires
Visualizes wildfires basad on bands B02, B03, B04, B0S, B8A, B11 and B12

False color (urban)
N, Based on bands B12, B11. B4

gﬁ Moisture index
{!;J@ Based on a combination of bands (B8A - B11)/(B8A + B11)

SWIR
Based on bands B12, B3A, B4

NDWI - <> ¥
Based on a combination of bands (B3 - B8)/(B3...

< Add to Compare X Add to Pins £ Add to Timelapse

NDSI
Based on a combination of bands (B2 - B11)/(B3 + B11)

BB (oo nCAlRA AR AREAR A

https://browser.dataspace.copernicus.eu/
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Uzaktan Algilama Veri Kaynaklari:

TUBITAK Uydu Goriintileri Paylasim Portalt
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Uzaktan Algilama icin Ucretsiz Yazilim

~LEOWorks, uydu gorintdlerini >

incelemeye ve analiz etmeye .
m yonelik egitici, acik kaynakl bir
~  vyazilhmdir.
=3

»LEOWorks yaziliminin calismasi
Icin bilgisayarinizda Java Runtime
nvironment yukla olmalidir.
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LEOWorks — Dosya Acma

File | Edit View Inspect Tools Map Window Help
Open 4 | & Single File Dataset(s) Ctrl+0
Save Ctrl+5 i i i —
o = Multiple Files a< Single Di Open raster or vector datasets
B sove Dataset As... | Recpen r

Cave lmane Ac |

[ Pixel | DEG | pMs
North latitude: 45,585651 3
West longitude: 12.170312 %
South latitude: 45.400547 -5
East longitude: 12.462759 15

Current width: 791
Current height: 655
Source width: 791
Source height: 655

[] Fix width

Reset
[C] Fix height

Estimated, raw storage size: 0.864M

[Lox ][ conced ][ vep |




LEOWorks — Dosya Acma

' Spatial | Band | Resize|

Spatial | Band | Resize

band_f
band_2
band_2
band_4
band_5
band_8&
band_T7

Selectall [ ] Select none

Scale X (%): | 10015
Scale Y (%): | 10015

Resampling | Mearest Meighbour W

Bilinear Interpolation
Cubic Interpolation
Block Average

| Try || Reset |

Estimated, raw storage size: 0.854M

|DK

| Cancel || Help |

Estimated, raw storage size: 0.8649M

|DK

| Cancel || Help |




LEOWorks — Tek Bant Goriintii il

&l [1] band_3 - [C:\Users\Ozgiir\leoworks.data\Venice\Venice_Landsat ETM_multispectral.tif] -
File Edit View Inspect Tools Map Window Help
fﬂ.%’%\@%.\*“ .DZLW W £8m 2320 M

Venice_Landsat_ETM_multispectral-band_1 | Venice_Landsat_ETM_multispectral-band_2 | Venice_Landsat_ETM_multispectral-band_3

B % [1] \ﬁ:t';z;:ndsat e 4 Venice_Landsat_ETM_multispectral-band_3

= |, Bands

[l band_1

D band_5
D band_6
~-[] band_7




LEOWorks — RGB Goruntt Olusturma

>View > New RGB View ) LEOWorks - Select RGB-image Channels [N
Profile:
v|&l B il

Red:  band_3 v
Green: band_2 v
Blue: |band_1 W

} Venice_Landsat_ETM_multispectral-RGB-3-2-1 |

# Venice_Landsat_ETM_multispectral-RGB-3-2-1 Store RGE channels as virtual bands in current product

oK Cancel Help




Landsat — 7 ve 8 Bantlari

Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 | Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772 - 0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547 -1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6
Band 6 60 m TIR 1031-1236 | 100 m TIR-1 10.60 —11.19 | Band 10

100 m TIR-2 11.50—-12.51 | Band 11
Band 7 30 m SWIR-2 2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 | 15 m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363-1.384 | Band 9

//geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/



https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
https://geol260.academic.wlu.edu/course-notes/remote-sensing-data/landsat/
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Landsat 8 - Bant Kombinasyonlari

Name Description
Natural Colour “True” Colour visualization
Colour Infrared (Vegetation) Vegetation appears bright red
| Short Wave Infrared (urban) Urban structures appear blue

Agriculture Crop monitoring

Geology Emphasizes geological forms

Water/Land highlights water bodies

Bathymetric for estimating sediment



A
Landsat 8 Bant Kombinasyonlari Uygulamasi 'I

~6-5-2: Tarim icin faydalidir. Saglikh mahsuller canli bir yesil
renkteyken, tarim disi mahsuller yesilin alt tonlari ve magentadaki
ciplak topraklardir.

~7-6-4: Kentsel calismalarda kullanilan baska bir sahte renk tlruddur.
Dogal renge oldukca yakindir ancak bitkilendirilmis alanlar ile kentsel
lanlar arasinda daha fazla fark vardir.

5-4-3: Bitki ortlsu calismalari icin cok kullanihr. Bitki ortusa,
Irmizinin gesitli tonlarindan olusur; daha koyu tonlar, genis yaprakl
e daha saglikl bitki 6rttistiniin gostergesidir; acik kirmizilar ise daha
eyrek bitki ortisu veya otlak alanlandir.
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>5=-6-4:
toprakta
o kadar

Landsat 8 Bant Kombinasyonlari Uygulamasi .

Kara ve su sinirlarini ayirmak icin kullanihr. Ayni zamanda
Ki nem farkliliklarini da gosterir (toprak ne kadar islaksa rengi

Koyu olur).

konumunun analizi. Bitki ortlist yesil gorindr.

I ~7-5-3: Toprak ve bitki ortlistiniin nem iceriginin ve i¢ sularin

6-5-4: Kentsel ve kirsal arazi kullanimlarinin ayrilmasi; Kara/su
Inirlarinin belirlenmesi.

5-6-7: Bulut, kar ve buzun tespiti (0zellikle yliksek enlemlerde).
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LEOWorks — Bant Aritmetigi

~Mevcut bantlarin bir aritmetik ifade icerisinde kullaniimasiyla
yeni bir goruntd olusturma.

>T0ools > Band Aritmethic

Band Arithmetic >

Source:

{1] Venice Landsat ETM_multispectral P
Mame: VI ands: Expression:
_— and_ = sqrt{((band_4- band_3)/(band_4+ band _:my
Description: - ~—
Unit: and -
Spectral wavelength:|0.0

Virtual (save expression only, don't write data)

Replace MaM and infinity results by MaN

Band arithmetic expression:

I

. Edit Expression.. )|
v

Cancel Help

R




Su Belirleme Indeksler

~NDWI, MNDWI ve AWEI gibi indeksler su kutlelerini belirlemek icin
kullanilirlar. Bu indeksler su kalitesi hakkinda bilgi vermezler.

~NDCI ile klorofil-a, NDTI ile bulaniklik ve askida madde tespit etmek
mumkunddr.

Normalized Difference Chlorophyll Index (NDCI)
Normalized Difference Turbidity Index (NDTI)




Bant Aritmetigi Uygulamalari - 1

~Normalized Difference Water Index (NDWI)

>Normalize Fark Su Indeksi

(Green —NIR)
(Green+NIR)

~NDWI, acik su unsurlarini belirginlestirmek icin yesil ve NIR bantlarin
uIIanlr Degerler —1 ile +1 arasinda degisir. Pozitif degerler su
ygeleriyle, negatif degerler ise su icermeyen toprak 6geleriyle
liskilidir. Uygulamalar:

Su kitlelerindeki degisimlerin izlenmesi.
Taskin haritalama ve degerlendirme.
aIan sinirlarinin belirlenmesi.

>NDWI =




-
Bant Aritmetigi Uygulamalari - 2 il

~Modified Normalized Difference Water Index (MNDWTI)
~Modifiye Normalize Fark Su Indeksi

F _MNDW]I = (Green —SWIR)
\

(Green+SWIR)

~Yapilasmis alanlardaki su unsurlarini belirlemek icin kullanilr.
Degerler —1 ile +1 arasinda degisir. Negatif degerler su dgesi
cermeyen bir ylizeyi, pozitif degeri ise su 6geleri barindiran bir ytzeyi
emsil eder. Uygulamalar:

Kentsel su kutlelerinin cikariimasi.
Rezervuarlarin ve gollerin izlenmesi.

- bélgelerdeki su kaynaklarinin degerlendirilmesi.




Bant Aritmetigi Uygulamalari - 3

~Automated Water Extraction Index (AWEI)
~Otomatik Su Cikarim Indeksi

>AWEI = 4 + (Green — SWIR1) — (0.25 * NIR + 2.75 * SWIR2)
AWET yerlesim alanlari, golgeler ve topraktan kaynaklanan gurultiyd
en aza indirerek su tespitini iyilestirmek tzere tasarlanmistir. Ozellikle
entsel ortamlarda ve karmasik arka planlara sahip bolgelerde

ygulamalar:

Kentsel taskin haritalama.

ularinin izlenmesi.

ojen peyzajlarda klcuk su kitlelerinin tespiti.
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