APLIKOVANA
- GEOINFORMATIKA V

Overlay algebra

Aplikovana geoinformatika

Laboratof geoinformatiky a kartografie



Overlay algebra, analyza

« Dava odpoved na otazky typu:

— Ja
PO

— Ja

Ky je dominantni pudni typ na uzemi
Krytem jehlichatym lesem?

Ka uzemi budou zaplavena 100 letou

vodou? (velikost, typ uzemi)

— Jakeé typy vegetace zasahne nove postavena
dalnice?

— Analyticke otazky na vzdalenost, umisteni,
plochy...

Aplikovana geoinformatika

@

LGC




Overlay algebra '

* Obecné vzato soucet dvou vstupnich entit

* Nejruznéjsi varianty prekryvu

* Relacni operace - vysledek je 0 nebo 1
(vybrany Ci nevybrany objekt)

* Nerelacni operace - vysledkem je nova
geometrie

« Spojitost s prostorovymi operatory v GIS (viz.
minula prednaska
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Relacni operace

* mimobézne
 Identita

» dotyka se

« prunik

e leziv

* obsahuje

* je ve vzdalenosti

* lezi ve smeru (azimut)

* Pripadne se nesrovnavaji celé objekty, ale jejich
centroidy, konvexni obal Ci se nahradi pravouhelniky.
» Dale se resi udalosti na hranicni linii (dotyk,
prusecik...). ﬁ
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Nerelacni operace

 Buffer (mozno zaradit zvlast do skupiny
operatoru reSicich sousedstvi)

* Corridor (minimalni a maximalni
vzdalenost — vznikne pas)

* Overlay
— kombinace 2 prvku
— vysledkem jsou 3 nove prvky

— dle typu logického dotazu vycClenim urcity
novy prvek
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Nerelacni operace

— typy vysledku Overlay:

« ofez — clip (prunik dvou prvku, ale zustavaji
vlastnosti jednoho z nich)

* sjednoceni — union

 rozdil —
— pravy
— levy
— symetricky (zbyva vSechno kromé spoleCnych
Casti — jako by inverzni ofez)
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Nastroje pro prekryvy (overlay)~ ArcGIS

* Nastroje pro vektory X pro rastry

* Pro vektory:
— identity
— intersect
— symmetrical difference
— union
— update
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dle ArcGIS Help

Input features

Overlay features

Operation

Identity

Intersect

Syrmrmetrical difference

Result

Unioh

Update




Nastroje pro piekryvy (overlay) < ArcGIS

Overlay

Binary or Multiple Input data data
Tool Overlay type type Output
Identity Binary Ay Palygon Input features, split by overlay features
Intersect Multiple Ay [Py Only features common to all input layers
Syrmrmetrical Binary Paolygon Palygon Features common to either input layer or averlay,
difference laver but not both
Union Multiple Paolygon FraY &l input features
Update Binary Ay Palygon Input feature geometry replaced by update layer

Binary Overlay — vstupuji pouze dvé vrstvy

Multiple Overlay — vstup dvou a vice vrstev
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Prostoroveé spojeni — Spatial Join

* Vlychazi z relacnich prostorovych
operatoru

* Podobnée jako Ize propojit data pomoci
atributu (Join atributovych tabulek), I1ze je
propojit i na zakladné prostorovych vztahu

* Prikladovy typ ulohy:

— podil mestskeho obyvatelstva (mesta = napr.
nad 5000 obyvatel) v okresech CR

— pomoci nastroje Spatial Join vypocCtu sumu
obyvatel mest pro jednotlivé okresy
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* Spatial Join
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1= @ Help
Target Features —
Iu:nkresw;.f ll = Field M
— Feature
Jain Features
| abce - = The fields
- contents
Dutput Feature Class inputs. E:
IK’:'l,u:Isp'l,Wuka'l,GI-FG'l,n:v_lil5_cn:|rine'|,cn:urine'l,5pa _join_rmesta,shp = input field
—_— the Field
Join Cperation (optional) when exp
IJOIN_DNE_TD_ONE =] see alist
field occu
F i Y P Y |
© Koo Tt Pt Output FeldPropertis |
Field Map of Jain Features {optional) Marme: I QB_311202
- AREA (Dauble)
[+ PERIMETER {Double) Alias: | oB_311202
- MAZEY (Text)
- OB91 (Long) Type: [Double =]
- OBO1 (Long)
= ©B_311202 {Doublé) ~Properties
e EVAroCRE00NITSE) Shapesioboe, shp, OB_31120Z2 {Double)
.. CKRES {Text) Precision 15
- NUTS4 (Text) Scale a
[ MUTS3 (Text)
[ NUTSZ (Text)
- KRAJLOE0 (Text)
[ MK { Text)
[ KM Tesxt)
[+ KMOK (Text)
Match Option {optional)
| INTERSECTS Merge Rule: hd
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pocCet obyv. v okrese
v roce 2002

suma obyvatel z obci
nad 5000 obyvatel
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E Attributes of spa_join_mestaz =]

0 2002 HAZEW s
11619 11758353 | Hlavnl mésta Praha
20 33735 |Benezay
TE101 37370 |Beroun
150181 1135931 |Kladno
95523 76115 | Kolin
73337 37260 | Kutna Hora
94365 g2443 | Melnik
114042 92255 | Mlada Boleslaw
24784 71373 | Mymbwrk
03453 1233939 | Prabha-wychod
oy vy 1193130 | Praha-zapad —
107260 51303 | Piibram
o4128 27168 | Rakovnik
178523 13941 4 | Ceské Budéjovice
o987 2426 | Cesky Krumlow
92546 53573 | Jindfichlyv Hradec
704149 51713 | Pisek
1410 20007 | Prachstice
59496 42607 | Strakonice
102586 77055 | Tabar
o3eas 160583 | Domazlice
aveEa0 45197 |Klatoney
164703 1703593 | Plzen-mésta
E3045 190307 | Plzen-jih
7al145 154523 |Plzen-sever
45574 14045 | Rokycany
51329 40046 | Tachow
|10y 23066 | Chek
121886 131969 | Karlowy YWary ;I
B 1 [
Fecord: 14 ﬂl 0 ﬂﬂ Shiat W

hd




Spatial Join 2%

« Target Feature je jednotka, ktera se neagreguje,
neplni funkci zony — kdyby byly 2 okresy stejného
jmeéna, budou ve vysledné tabulce 2 radky

* Pokud se sloupce v obou spojovanych tématech
jmenuji stejné a chceme je pouzit pro vypocet,
musime jeden zdroj odmazat

+ Jestlize se jako ,join operation” zvoli
JOIN_ONE_TO_ MANY, nelze nic sumovat (jeden
okres bude zastoupen tolika radky, kolik obsahuje
obci nad 5000 obyvatel)
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Overlay nastroje pro rastry

Tool Location
Zonal Statistics Zonal toolset
Comhbine Local toolset
Single Dutput Map Algebra
Map Algebra toolset
Weighted Cverlay Qverlay
toolset

Weaighted Sum Cverlay
toolset

What it does

Surnmarizes values in a raster layer by zones (categories) in ancther layer—for
example, calculate the mean elevation for each vegetation category

Assigns a value to each cell in the output laver based on unigue combinations of
values from several input layers

Lets yvou combine multiple raster layers using an expression you enter—for exzample,
vou can add several ranked lavers to create an overall ranking

Automates the raster overlay process and lets yvou assign weights to each layer
before adding (yvouw can also specify equal influence to create an unweighted overlay)

Overlays several rasters multiplying each by their given weight and surmming them
together,

Vétsinou ve Spatial Analyst Tools.
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Nastroje pro zonalni statistiku

* Primarne pro rastry

* Nekterée nastroje urcene pro rastry jsou
pouzitelne i1 pro vektory

* Neni potreba nejdriv prevadet vektor na
rastr, ale stane se tak automaticky pri
vypocCtu
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Zonal Statistics '

« Spocita zvolenou statistiku hodnot ve
druhé vrstve (raster) pro uzemni jednotky
definované v prvni vrstve (vektor nebo
raster)

 Vytvori shp

» Existuje | verze tvorici jen tabulku — Zonal
Statistics as Table

@
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Zonal Geometry as Table

* Popis geometrie jedne vrstvy

* Napr. chci vedet, jakou plochu zabiraji
nejake typy uzemi (lze pouzit i jiny nastroj,
ale zde je nabidka i jinych parametru, nez
je plocha)

* Vysledkem je tabulka, ktera obsahuje
sloupce s popisem geometrie, ktery si
uzivatel zvoli (plocha, centroid...) |

LGC
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Tabulate Area

* Soucast Spatial Analyst — Zonal

* Vytvori tabulku - matici, ktera nese napr.
hodnoty zastoupeni kategorii land use v
jednotlivych obcich

* Lze pouzit i na analyzu zmen v krajine v
casovem obdobi (prvni casove obdobi
zastupuje zonu, druhe data)

* Vysledkem je tabulka, nikoliv shapefile
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* Tabulate Area M=l
j‘ @ Help E

Inpuk raster or Feature zone data

[abce =] @l Output table

Zane figld Dutput table that will

|N.ﬁ.ZE'-J | cantain the summary of the
area of each class in each

Input raster or Feature class data

| Ereclav_z000 -] g

Zone.

Class Field

| koD3 |
Cukput kable

I K:hdsphwyukalGI-FGov_0S_coringlcorinelobce_Breclay_2000

Processing cell size {optional)

[ 100 ﬂ

[]

(] Cancel E nvironments. .. << Hide Help |
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radky - obec sloupce - kod Corine

B Attributes of obce_breclay_2000 =] 3
Rowid HAZEW A 211 A 311 A 243 | A3 | A XM | A2 | ASI2 | A2 | AT | A | AT | AT | AT | AN | AR A
1 [Kagnice 1190000 u] 0 0 0 0 0 0 10000 | 520000 0 0 0 0 0

k 2 |Cwriovice 2550000 0 400000 0 0 0 0 0] 410000 0 0 0 0 0 0
3 [Kurd&joy 5350000 | 1150000 | 1560000 0| 150000 0 0 130000 290000 0 0 0| 410000 0 0
4 |BFeclay 32190000 | 19140000 (2530000 | 7170000 (1100000 | 1890000 | 730000 05440000 | 4090000 0| 3230000 0 0| 730000 {455
5 |Bavory 2840000 0f 740000 0 0| 220000 0| 270000 420000 | 520000 0 0 0 0 0
G |Boleradice 4750000 | 5130000 | 630000 0| 320000 0 0 0| 70000 | 1310000 0 0 0 0 0
7 |Borkovany 10860000 | 1460000 [ 960000 0 40000 0 120000 20000 | 680000 0 0 0 0 0 0
g |Bofetice 7120000 320000 0 0 300000 0 0 10000 | 600000 { 630000 0 0 0 0 0
9 [Brod nad Dy G030000 S0000 (1410000 01170000 01130000 0| 470000 0 0 0| 220000 0 0
10 |Brumavice FEE0000 FEO000 0 0| 950000 0 0 0| 30000 | 950000 0 0 0 0 0
11 |Bfezi 9370000 930000 20000 0| 960000 0 0 0| 730000 | 430000 0| 240000 0 0 0
12 |Bulhaty 5350000 | 3370000 | SE60000 0 950000 | 210000 0 0 440000 0 0 0 0 0 0| 28|
13 |Divaky 3960000 | 2640000 | 1040000 0 0 0 0 190000 | 450000 0 0 0 0 0 0
14 |Dobré Pole 5250000 120000 | 320000 0| 510000 0 0 0| 350000 0 0 0| 200000 0 0
15 |Dalni Dunajovice 9670000 Of 170000 04620000 01850000 0| 850000 | 550000 0| 240000 | 360000 0 0
16 |Dalni Y &stonice 1250000 u] 10000 0| S10000 ] 440000 | 5430000 0 0| 460000 0 0 0| 230000 0
17 |Drnholec 24290000 | 4200000 {1130000 0 0 01070000 0 540000 | 1030000 0| 370000 0 0 0
18 |Hiohowvec 3030000 u] 01120000 | 440000 | 430000 (1950000 | 440000 | 690000 | 570000 0 0 0 0 0
19 |Horni Bojanovice 5240000 550000 | 440000 ( 300000 10000 0 0| 750000 400000 | 540000 0 0 0 0 0
20 |Horni Wéstonice 050000 Q0000 | 3390000 01460000 10000 | 200000 0| 240000 0 0 0 0 0 0
21 |Hrusky 13560000 u] 0 0| 260000 0 0| 720000 960000 | 590000 0 0000 0 0 0
22 [Hustopese 14730000 250000 | 2040000 01220000 0 01580000 | 2120000 | 2430000 0] 400000 0 0 0
23 [lvan 3850000 | 4300000 | &00000 0| 630000 0 30000 0 440000 |1220000 0 0 0 140000 0
24 |Jevidovka 10310000 | 1460000 [ 450000 01530000 0 0| 470000 | 370000 0 0 0 0 0 0
25 |Klentnice 3550000 [ 2350000 | 150000 0 0| 460000 0| 300000 390000 | 260000 0 0 10000 0 0
26 |Klobouky u Brna 20130000 | 4950000 [ &00000 0| 630000 0 01930000 | 1360000 [ 750000 0 0 0 0 0
27 Kokl 11090000 | 2290000 0 01520000 0 0| 2560000 | 1230000 | 1590000 0 0 0 0 0
28 |Kostice 10250000 20000 | 210000 0| 310000 10000 0 0| S10000| &00000 0 20000 0 0 0
29 |Krumyi S720000 O 290000 0| 310000 0 0 0| 750000 | 320000 0 0 0 0 0 =
‘ | _>I_I
Record; ﬂjl z ﬂﬂ Shiow; W Selected | Records {0 out of 69 Selected) Options v|
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radky — kategorie corine

sloupce — stav roku 2000
dle kategorii

! 1 1 0 9 - D =
Rowid MIHSOE L ADMIN 121 | ADMIH 122 | ADMIN 131 | ADMIH 144 | ADMIH 142 | ADMIH 211 | ADMIH 2M |
1 112 53715000 0 0 ] 0 0 0 0
2 121 0 g2a0000 0 ] 0 0 0 0
3 122 0 0 385000 ] 0 0 0 0
4 131 1] 1] 1] 100000 0 0 0 0
S 14 0 0 0 0 245000 0 0 0
G 142 1] 1] 1] 1] 1] 2605000 1] 1]
k v 21 S92500 25000 0 G500 0 0 G54 272500 GG63:5000
] 221 1] 1] 1] 1] 1] 1] 1792500 45737500
9 232 0 0 0 0 0 0 433:3000 0
10 3 1] 1] 1] ] 0 0 0 0
11 242 0 0 0 ] 0 0 340000 11:2000
12 2435 0 0 0 ] 0 0 0 0
13 31 0 0 0 ] 0 0 0 0
14 2 0 0 0 0 0 0 0 0
13 I3 1] 1] 1] ] 0 0 0 0
16 321 0 0 0 0 0 0 0 0
17 324 1] 1] 1] 1] 1] 1] 1] 1]
15 411 0 0 0 0 0 0 0 0
19 512 1] 1] 1] ] 0 0 0 0
«| ¥

I
Record: ﬂjl 7 ﬂﬂ Shiow: W Selected | Records (1 out of 19 Selected)

Opkions - |
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