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Dersin Amaci;

 Spatial analiz yapmak icin CBS araclarinin
kullaniminda yetkin olmak

* Shapefile, rasterlar ve cografi veri tabanlari dahil
olmak tUzere CBS'de yaygin olan formatlardaki
verilerle calisabilmek

* Vektor ve raster verilerini kullanarak Insaat ve Cevre
Muhendisligi ile ilgili sorunlar icin spatial analiz
rutinleri uygulamak



Raster Analiz

* Bolgesel istatistikler (bir havza icindeki arazi kullanimi)
* Enterpolasyon (6rneklenen noktalardan yuzey)

* Map algebra
o Degisiklik Algilamasi (Change Detection)
o Mekansal modelleme
o Konum uygunlugu

* Yizey analizi (egim, acl, egrilik)
* Arazi analizi (yukseklik, egim, aci, gortnurlik vb.)
* Hidroloji (akarsu aglari, drenaj havzalari, su baskini)

. Me?s)afe (dagin Uzerinden mi tirmanmak yoksa dolasmak
mi:

* Ve bircok diger analizler



Raster DEM (Dijital yukseklik modeli) Ylzeyi

e Raster veri kimelerinde gerceklestirilen cogu arazi
analizi

* Arazi 6zelliklerini hesaplamak icin kullanilan grid
hicrelerinin Z degerlerindeki degisiklikler
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Yaygin Olarak Kullanilan Arazi Degiskenleri
Degsien  |agkama lnem

Yikseklik Bir tabanin lGizerinden Sicaklik, Bitki orttist, Gorunurlik
yukseklik

Egim Yatay bir mesafeye gore Su akisl, sel, erozyon, seyahat suresi, insaat
ylikselme uygunlugu, jeoloji, glineslenme, toprak

derinligi

Baki En dik yokusun asagi Guneslenme, sicaklik, bitki 6rtisi, toprak
dogru yoni ozellikleri ve nem, goruntrluk

Yukari Egim Alani Bir noktanin Gzerindeki Toprak nemi, su akisi hacmi ve zamanlamasi,
havza alani kirlilik veya erozyon tehlikeleri

Akis uzunlugu Bir noktaya giden en uzun  Sediment ve erozyon oranlari

yukari akis yolu

Yukari egim uzunlugu Bir noktadan ortalama Sediment ve erozyon oranlari
veya toplam yukari akis
yolu uzunlugu

Profil egriligi Egim yOnine paralel Erozyon, su akis hizlanmasi

egrilik
Plan (Planform) egriligi Egim yonune dik egrilik Su akisi cakismasi, toprak suyu, erozyon
Gorunarluk Verilen bakis acilarindan Hizmet yeri, gorus alani korumasi

alan engellemesi



Arazi-Yer Analizi (Terrain Analysis)

Fonksiyonlari

* Uygun bir hareketli pencereye (neighborhood)
uygulanan matematiksel bir islemle belirtilir.

* 3 X 3 Pencere en yaygin olanidir, ancak digerleri
kullanilir
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Bugunki Dersin Verileri

* 1/9 Arc Second National Elevation Dataset for
Mount Shasta (~3 meter resolution DEM)

e 14,179 ft at summit — second highest peak in the
Cascades and 5% highest in California




Golgeli Kabartma(Hillshade)

* Bir arazi ylzeyi ve glines
konumu verilen arazi
yansimalarinin parlakhginin
tasviri

 Analizde nadiren kullanilir

* Genellikle arazi 6zelliklerinin
seklini ve yapisini iletmek
icin kullanthr

* Diger katmanlarin

altinda kullanihr arka plan /

gt')lgeleme Hillshade

Value
High : 234

Low: 0



Golgeli Kabartma(Hillshade)

* Bir DEM ve bir 151k yansitma
modelinden gelistirildi

e Gokyuzunde bir konuma
verlestirilmis yapay gunes

* DEM yuzeyine yansitilan i1sik
1sinlari

* Parlaklk, gorunurlik ve yerel
gelis acisina baghdir (0)

surface normal
direction

sun

incidence angle 6 is equal to:

cos™[ cos(z) cos(s) + sin(z) sin(s) cos(ao - a) ]
where:  zis the solar zenith angle

ao is the solar azimuth angle

s is the surface normal slope angle

ais the surface normal azimuth angle




Kabartma Harita Analizi

* Azimut, ginesin acisal yonudur
o Kuzeyden saat yoninde 0 - 360 ° arasinda olculmuastir

o Default = 315° (NW)

e Varsayilan glines yuksekligi 45 °
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= & surface
‘{% Aspect

Hillshade in ArcToolbox < ot

‘{% Curvature
o _CutFill

* ArcToolbox => Spatial Analyst R Hilshade _
Tools = Surface - Hillshade < e

#,, Viewshed
&, Hillshade - o X i‘% Viewshed 2
%, Visibility
Input raster
|5hasta j B
Output raster
| C:\GISData\Lecture 19\Grids \shastahlshd | I
Azimuth {optional)
315 |
Altitude (optional)
45 |

[ ] Mode! shadows (optional)

Z factor {optional)

K, Cancel Environments... Show Help ==




Shasta Hillshade
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asta Golgeli Kabartma(Hillshade
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* % 50 seffaflikla tepede Hillshade
 DEM'de yukseklik renk rampasi



Egim

* Heyelan potansiyeli
e Ciglar

* Erozyon

* Insaat uygunlugu




Y Slope as percent = st::’ *100

Egim (ler) "

= A/B* 100

Slope as degrees = (])

* Egimin buyukliGgu ve
yonu vardir

= taril(A/B)

R
(>4

To convert from percent slope to degrees,
apply formula,
e.g. 3% = how many degrees?

A/B * 100 = 3, then A/B = 3/100 = 0.03
= tan’1 (0.03) = 1.72 degrees




Grid Hucresi Z, icin egim hesaplamasi

dz\* (dz\*
En yaygin denklem:s = atan || — | +|—
A \ dx dy
y Z, Z5 Z3
42 s = derece cinsinden egim
| 47 7 = yiikseklik
Zs
49 “Four nearest method”
for Z,:
Z
8 dZ/dx = (49 - 40)/20 = 0.45
52
dzZ/dy = (45 - 48)/20 = -0.15
R slope = atan [(0.45) + (-0.15) 1°
X

25.3°



Topografik Egim

* Asagidakilerden biri tarafindan tanimlanir veya temsil edilir
dz dz

dx’ dy
° X vey bilesenli vektor(S,, S)
o Blyuklik (egim) ve yon (en boy) ile vektor(S,a)

o Yizey turevi Iz (



ArcToolbox’ta Egim

» ArcToolbox = SpatialAnalystTools 2

Surface - Slope

* Z birimleri x, y koordinatlarindan farkl
birimlerle ifade edildiginde z faktorini

kullanin

* Derece cinsinden egim degerleri aralif~

90'dir
* Yuzde artis aralig1 O
* ila neredeyse sonsuz arasidir
* DUz ylzey O derece ve yuzde O'dir
* 45 derece yluzey% 100

-) & Surface
#,, Aspect
#., Contour
#., Contour List
#., Contour with Barriers
#, Curvature
#, CutFill
#., Hillshade
* _Observer Poin

#., Slope
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%, Visibility
Input raster
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Output raster
|C:'I,GISDEItEI'IJ_EEtLIFElg'l,GridS'l,ShaStaS|D | B

Qutput measurement (optional)
| DEGREE v

Z factor (optional)

0K Cancel Environments. .. Show Help ==




Shasta Egim
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BAKI

* Bir egimin glinese ve diger hava kosullarina (rtzgar)
maruziyetini belirler [ = &

* Etkileri
o Kar yukleme

o Toprak nemi
o Bitki ortusu

North vs. South: Northern Hemisphere




BAKI () (E—;)(‘)

* En dik yokus asagi yon
* Bir egimin yonu

* Tipik olarak bir azimut acisi olarak rapor e
o 0 derece = grid Kuzey
o Saat yonunde artar

315

270

225

Aspect directions



BAKI

* 0- 360 arasinda
pozitif derece olarak
ifade edilir (Kuzeyden
saat yonunde)

DUz olan hucrelere
(egim =0) -1 yonu
atanir

= B Surface
T‘*’ Aspect
"'xﬁ Lontour
"":ﬁ Contour List
"":ﬁ Contour with Barriers

‘{ﬁ Curvature

"":ﬁ Cut Fill

#, Hillshade

‘{ﬁ Observer Points
‘{ﬁ Slope

#,, Viewshed

#., Viewshed 2

%, Visibility
,
:
Input raster
|5hasta ﬂ B
Output raster

| C:\GISDatalLecture 19'Gridsshastaasp |

[

QK Cancel Environments... Show Help ==




Shasta BAKI

e Lecture 1% mxd - ArcMap
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Profil Egriligi ve Plan Egriligi

* Profil Egriligi—en 2
. v D=[(Z4+Zs)/2-2Z91/C
d!.k yokgs asagl 2 |z |z o ne
.yondel.<| yuzey sekli 2 | 70 | z 20 Ze o Za )1 A
indeksi B —— et o2
* Plan egriligi — yerel - He-2,) 1 2C

seviye yonundeki
profil sekli (en dik
yone dik aci ile)

plan curvature
2 (DH? + E6? - FGH )

62+H2

profile curvature
-2 (DG% + EH? + FGH )

6% + H?




Egriligin Onemi

e Egim, asagl egimdeki
genel hareket oranini
etkiler

* YOn, akis yonunu
tanimlar

* Profil egriligi-
hizlanma ve
yavaslamayi etkiler ve

Y W
A TR i NS
b

 Plan Egriligi, akisin
yakinsamasini ve
iIraksamasini etkiler

Bakiniz: https://blogs.esri.com/esri/arcgis/2010/10/27/understanding-curvature-rasters/




ArcToolbox’ta Egrilik " X e

‘{% Contour
#.. Contour List
. K
* 3 potansiyel cikti £ Contour with Barriers
U epe #.. Curvature
o Egrilik raster (hem -
. w, Lut Fill
plani hem de profili . Hillshade
. .« . & .
b|r|e§t|r|r) A Observer Points
. U e e ‘{%.:_ ature - O -
o Profil egrisi raster
o o Input raster
Plan egrisi raster s I @
Output curvature raster
|'::'I,GISDatEI'ILEI:b.IFElgll,GridS'IﬁhaStaELIW | [,'—_'ﬂ';-
|.?_ factor (optional) |
1
Cutput profile curve raster (optional)
|C:'I,GISDEItEI'ILEEb_IFElgll,GriljS'IﬁhaStaDFD | B’h
Qutput plan curve raster {optional)
|C:'-,GISData'-LEn:b.lrE19'|,Grids'|,-=hastaplan | [,'—_7-';|

QK Cancel Environments... Show Help ==




Shasta Ylzey Egriligi
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Gorusalani Analizi (Viewshed
Analysis)

* Bir noktadan gorulebilen alanlarin toplanmasi
* Hizmet kuleleri icin goris hatt

* Parklar ve manzarali alanlar icin yonetilen gorus
alanlari

- visible terrain _
} ' : _ viewshed
— hidden terrain

________
pa—

. viewpoint




Arc

oolbox’ta Gorusalani (Viewshed)

#y, Viewshed — L >
= & Surface
Input raster "{% Aspect
shasta ~| B "{% Contour
& )
Input point or polyline observer features *, Contour List
observation_points | & "{% Contour with Barriers
&
Dutput raster ;% Cur'.ra-ture
C:\GISData\Lecture 19\Grids \shastaview B 'y, Cut Fill
_ #., Hillshade
Qutput above ground level raster (optional) -
B‘ Ty, Ubserver Foints
"{% Slope
Z factor (optional) ,.f% Viewshed
1
#., Viewshed 2
[[] Use earth curvature comections {optional) ;‘h Visibility
Refractivity coefficient (optional)
0.13
(04 Cancel Environments... Show Help ==

Bakiniz: http://support.esri.com/EN/knowledgebase/techarticles/detail /42804




Shasta Gorusalan
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3D Analist Kullanarak Gorus Hatti

 Activate 3D Analyst Extension and Toolbar
o Customize = Extensions then check 3D Analyst
o Then, Customize = Toolbars = check 3D Analyst

> Select the “shasta”
raster in the drop

down bOX ) 3D Analyst = |‘~>}" chasta
o Click “Create Line | Create Line of Sight |
Of Slght” Create a line of sight from an
¢ ||| observer query point to a target |
e {| gquery point.

o Leave defaults for i |
O bse rver Offs et | Set options below as desired, then didk the

|
observer point and the target point on the map.

and Target offset | "

| Observer offset: Z units l

|

|

| Target offset: ICI Z units

Apply curvature and refraction correction

—— i




Bir Gorus Cizgisi ve Yer Cizin
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3D Profil Cizimi

* Dogrusal bir profil yolu boyunca ornek yukseklik
(dUz bir cizgi olmasi gerekmez)

* Yukseklik degisikligini, egimi ve kiimulatif seyahat
mesafesini gorsellestirme
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National Fores
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MGO gle Map data ©2016 Google 50 kM le———eJ Terms of Use Report a map error




Q@ Lecturel5.mxd - ArcMap
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3D Analist Kullanarak Profil

Profile Graph Title

c 2B @ E-alkld
Locatin: [, Viewshed N

Profile Graph Title

o |M:m3.ﬁu1.ﬂnsﬁmaﬁur.ﬁws
Frofile Graph Sublitie

< I e

@) Cartography Tools.thx -
@ @ Conversion Toolsthx

& @ Data Management Tools.thx
= @ Editing Tools.tbx
& @ Geocoding Toolsthx
@ Geostatistical Analyst Tools.thx
& @) Linear Referencing Tools.thx
® @ Multidimension Tools.thx
@ @ Network Analyst Tools.thx
& @ Parcel Fabric Toaks.thx
& @ Schematics Tools.thx
® @ Server Tools.thx

Space Time Pattern Mining Tools.py!
= B Spatial Analyst Tools.the

+122.217 41.461 Decimal Degrees.



= E1425N a
& E 1400 N 5y
E1385N

* Tek tip yuksekhktekl
baglantlll glzgller

ES\BG

«oi| * Yerel egime dik acilarda

dolamr

Spectrun G,

First S L Esdae LS

=1 aynntih bllgl saglfar»

ra Eccles
Museum|

; yUkﬁsek"gl ve sekli hakkmdam |

\
", Mountain Rd
]

J0ELS
m
N
o
=z

oy e N



DEM’den Contours o § Surface

#._Acpect
O|U§turma '{@Cuntuur

‘E% Contour List

‘E% Contour with Barriers

e ° Curvature
Girig raster Emm

Cikti sahpefile veya 6zellik sinifi(future class) Egﬂfﬂfpm

‘E% Slope

Contours aralig £ Viewshed
#, Viewshed 2
Temel contours £ Visibility
* Contour — O >
s =l
Qutput polyline features
|C:\,GISDaE‘U_ecthel'B\,lUUm_mntours.shp | IEI

Contour interval

Base contour (optional)

Z factor (optional)

| Ok | | Cancel | |Emﬂ'ronrnents... | | Show Help == |




Shasta 100 m Contours

o Lecture1Qommd - ArcMag
DBES 4 IR (00 &-[@% |/ EEE80 R,
File Edit View B Ingert i P ing C i i Help

_=Q@.0 MUes BE-UNO B ONDS TR

if Contents 7=

[ Flat{-1)

1 North (0-22.5)

[ Northeast (225-€ |
East (67.5-112.5)

[ Southeast (112.5+ (&

[ South (157.5-202| |

1 Southwest (202.5
B West (247.5-292.
0 Northwest (292.5
[ North (337.5-360)
= O shastasip
[ 0.002219399 - 6.9|
[0 6931066024 - 12,
31221018727 - 17,
[117.81925358 - 23,
[123.4283199 - 28.7|
[128.70744113 - 33,
[0 33.98656237 - 40.| R
[ 40.58546392- 53, [
[ 53.12337685 - 84,
= [ shasta
Value
. High: 431628

© Low: 129093

= [ shastahishd
Value

ll-ﬁgh:ZSlt

Low: 0

SN

<§ 2 >|uileal <

Catalog
e-poaf@ | H-ald

2 x

Location: |\, Contour

vﬂ

@ @) Linear Referencing Tools.tbx
& @ Multidimension Tools.thx
& @ Network Analyst Tools.thx
@ @ Parcel Fabric Tools.thx
] . Schematics Tools.thx
& @ Server Tooks.thx
@ Space Time Pattern Mining Tools.pyt
=1 @) Spatial Analyst Tooks.thx
& & Conditional
& & Distance
& & Bxtraction
& & Generalization
& & Groundwater
@ & Hydrology
e Interpolation
& & Local
= & Map Algebra
& B Math
& & Multivariate
# & Neighborhood
® W Overlay
& & Raster Crestion
& & Reclass
@ & Segmentation and Classification
@ @ Solar Radiation
=] & Surface
A, Aspect
‘\ ‘Contour
“, Contour List
‘\ Contour with Barmiers.
ﬂ Curvature
“, CutFill
“, Hillshade
#, Observer Points
“ Slope
“, Viewshed
“ Viewshed 2
#, Visibility
& & Zonal
& @ Spatial Statistics Tools.thx
@ @ Tracking Analyst Tools.tbx
@ 3 Database Servers
[ {53 Database Connections
& {3 GIS Servers
# 5 My Hosted Services
# [ Ready-To-Use Services

<] >

-122.298 41477 Decimal Degrees

-~




Terrain Analysis icin Yazilimlar

Cogu CBS yazilim paketi, DEM'leri kullanarak arazi analizi
yapabilecek islevlere sahiptir.

ESRI’s ArcHyro Tools

> |nclude software for hydrologic analysis (extensions for ArcGIS)

o 8’(()%0 :h//resources.arcgis.com/en/communities/hvd ro/01vn0000000s000
.ntm

Terrain Analysis Using DEMs (TauDEM)
o QOpen source, developed by David Tarboton (USU)
o http://hydrology.usu.edu/taudem/taudem5/index.html

Whitebox GAT

o Freely available and extensive toolset
o http://www.uoguelph.ca/~hydrogeo/Whitebox/

Landserf
o Surface visualization and analysis
o http://www.landserf.org/




OZET (1)

* Raster analizi, ylzey analizi, arazi analizi, hidrolojik
fonksiyonlar vb. I¢gerir.

* Bir DEM, dlinya yuzey yuksekligini temsil etmek icin
etkili bir sekilde kullanilabilir
* Arazi analizi islevleri, hareketli bir pencereye

uygulanan matematiksel bir islevi kullanarak
degiskenleri hesaplar

* Egim, aci ve egrilik su akisi, su baskini, bitki ortusq,
erozyon ve toprak suyundaki 6nemli degiskenlerdir.



OZET (2)

e GOrus alanlari, gorus analizleri acisindan 6nemlidir

* Profil grafikleri, yikseklik degisikligi, egim ve
kimulatif seyahat mesafesi hakkinda yararl bilgiler
saglar

* 2B haritalardaki arazi 6zelliklerinin seklini ve
yvapisini iletmek icin contours ve golgeli kabartma
(hillshade) kullanilabilir



Daha fazla bilgi icin [Gtfen asagida
oelirtilen kaynaklara géz atiniz

* Chapter 10 - 13 in Bolstad — GIS Fundamentals
Book

* ArcGIS Spatial Analyst Help Topic:
http://desktop.arcgis.com/en/desktop/latest/tools/
spatial-analyst-toolbox/an-overview-of-the-spatial-

analyst-toolbox.htm
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