Socrates — Erasmus Summer School: Full Integration of Geodata in GIS

Geoprocessing in GIS

From geodata acquisition to geoprocessing
The nature of geodata

1. The geodata source is
the landscape.

~.™\_ REAL LANDSCAPE FEATURE FRAME FEATURE CONNECTION

terrain drainage network

2. Visual and other
landscape features are
transformed into
geodata.

ideal integrated
database

3. The geodata acquisition
IS represented by
mapping procedures.

geology humidity

LANDSCAPE MODEL

4. Mapping procedures are
realized by mapping
techniques and
technologies.

local climate

Jaromir Kolejka - Mendel University of Agriculture and Forestry in Brno



Socrates — Erasmus Summer School: Full Integration of Geodata in GIS

Geoprocessing in GIS

From geodata acquisition to geoprocessing

The nature of geodata

1. Thematic mapping is the
umbrella title for specific
geodata acquisition from
certain territory.

2. Every thematic mapping
IS being carried out
separately from the
others.

3. Every thematic mapping
IS being carried out by
specialists.

4. Analytic geodata are
typical products of
th em atl C ma p p | n g ) weatheringr,‘iﬁ.',‘ﬁuac'}‘; analytic mapping === == data integration ———=3
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Geoprocessing in GIS

From geodata acquisition to geoprocessing

Thematic mapping technologies: 1) field mapping — primary geodata, 2)
laboratory archieved geodata processing — secondary geodata, 3) remotely
sensed geodata — primary geodata, 4) overlay, internet etc. derived data —

tertiary geodata
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Geoprocessing in GIS

From geodata acquisition to geoprocessing

Advantages and disadvantages of acquired geodata from the viewpoint of its
application in GIS:

1) field mapping — primary geodata, self responsibility for data quality, wide range
of knowledge necessary, long time of field work, traditional and present technology
suitable (GPS, PDA, iPEG etc.),...

2) laboratory archieved geodata processing — secondary geodata, varying
reliability, different geometric and quality features, preprocessing necessary,...

3) remotely sensed geodata — primary geodata, introductory investment, complex
processing, expensive technology, coverage, synchronous, homogenous quality,...

4) overlay etc. derived data — tertiary geodata, different scales, formats, geometry,
sources, accessibility, expenses, varying quality and reliability, complex collection
and processing,...
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration
Rules:

. Keep relationships natural for factors described by
geodata set.

. Keep resolution representing the working scale
(resolution).

. Apply landscape ecological (or physical-geographical)
knowledge.

. Testify factor combinations derived by GIS procedures.

. Consequent two-by-two layers integration prefered to
total all-layer integration.
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Geoprocessing in GIS

GIS software geodata integration offer

ArcView v.3.1 data integration examples

>

. . Ahout Dissolve
Chooze a GeoFrocessing operation, _ _
then click the Nest button to choose This operation aggregates
ophiors. features that have the same
_ _ value for an attribute that you

f* Dizzolve features bazed on an attribute SpEEif}f
= Merge themes together :
i Clip one theme bazed on another
" Interzect bwa themes
¢ Union bwo themes
™ Azsign data by location

[5patial Join] Input Output

kore about Dizzolve
Help.. | CEaneal | s | Mews
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Geoprocessing in GIS
GIS software geodata integration offer

ArcView v.3.1 data integration examples

#! GeoProcessing x|
Chooze a GeoProceszing operation, About Merge
the_n click the Mext button to choosze This operation appends the
options. features of two or maore themes
" Dizsolve features based on an attribute m'tlllj ha Slﬂtglle tgeﬂi' “E"':”hufﬁs
& Thisrge hemes ogether Wil e TEfained [ they nave the
................................................... i sama hame.
™ Clip one theme bazed on anather
™ Intersect two themes
= Union bwa themes + =
™ Azzign data by location
[Spatial Jaoin) Themel ThemeZ Output Theme

More about Merge

Help... | Cancel | £ B | Meut »:
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Geoprocessing in GIS

GIS software geodata integration offer

ArcView v.3.1 data integration examples

! GeoProcessing x|
Choose & GeoProcessing operation, About Clip
the_n click the Mest button to choose This operation uses a clip
ophons. ) .
therme like a cookie cutter an
™ Dissolve featurez bazed on an attribute your input theme- The input
B (e Toies loaaiie) theme's attributes are not
e : altered.
(" : Clin one theme based on another
i Intersect bwa themes N _
™ Union bwo themes B
™ Azsign data by location Input Clip Result
[Spatial Jain] Therne Therne Therne

More about Clip

Help... Cancel £4 B Mt =
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Geoprocessing in GIS

GIS software geodata integration offer

ArcView v.3.1 data integration examples

i GeoProcessing x|

Choose a GeoProceszing operation, Ahout Intersect

ther click the Mext button to choose This operation cuts an input
ophions. therme with the features from

an averlay theme to produce
" Diggolve feature: bazed on an attibute an output therme with features
i~ Merge themes together that have attnbute data from
" Clip one theme based on anaother both thermes.

" Union bwo themes + ® = @
r

Azzign data by location
[Spatial Join] Input Cwerlay  Output

kore about Intersect

Help... Cancel €4 B Mewt >
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Geoprocessing in GIS

GIS software geodata integration offer

ArcView v.3.1 data integration examples

#! GeoProcessing x|

. . Abhout Union
Choosze a GeoProceszing operation, _ _ _
then click the Nest button ta chooze Thiz operation combines features

options. of an input theme with the
palygons from an overlay theme
to produce an output theme that
" Merge themes together contains the attributes and full
" Clip one theme based on another extent of both themes.

™ Interzect bwo themes

@ i Lnion bwo themes + :
" Assign data by location |: E j

[Spatial Jain) Input Owerlay  Output

i Dizzolve features bazed on an attibute

kare about Union

Help... Cancel €4 B Mewt =
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Geoprocessing in GIS

GIS software geodata integration offer

ArcView v.3.1 data integration examples

i! GeoProcessing |
Choose a GeoProcessing operation, 'ﬂh_uut AESI_H“ _D?ta By Location
then click the Mest button to choose This operation joins only the
ophians. data for features of Theme to

the features of themel which

™ Dizzolve features bazed on an attribute share the same lacation.

" Merge themes together

o
" Clip one theme bazed on anather /< o &
™ Intersect bwo themes

Themel ThemeZ

= Union bwo thermes

| Assion data by location! T =
Tablel Table? Joined Table

[Spatial Jaoin)

About Azzign D ata by Location

Help... | Cancel | £ B | MHeut =
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

Intersection of overlaid geodata sets

primary data sets ﬁ
EA-

Traditional
approach - s
mufually incormpatible
ol T
Rl ¢
integration
by overlay A data disintegrati
e T gration
A e
overlaid anhd intersected again original primary data sets

data set
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

BIOCLIMATE
GEOLOGY

Examples of typical
geodata sets

|:| very warm of oak stage

- warm of beech-oak stage 0 1km
e——
- moderately warm in oak-beech stage

All these data sets

All these data sets are

represent
integrated from following products of
viewpoints: format, mutually
scale, resolution, =:'°"_s°'|‘ [ e independent
coordinate system, map gy T E o thematic mapping.

prOjeCtion |:| arenosols E—llkm
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

GEQLOGY BIOCLIMATE

Example of overlay of three
data layers with consequent

intersection.
I:l very warm of oak stage
- warm of beech-oak stage n
- meoderately warm in eak-beech stage
GEOLOGY SOILS BIOCLIMATE

%
——

intersected polygons of three {overlaid) layers
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

Example of three-data-layer intersection attribute table

i Arc¥iew GIS Yersion 3.1

Eile Eu:lit Ial:ule Field Window Help

& EEE @R (W] @<k [ (g)d] Z)E] k]
| n.:f| 32 selected [ [In] 6]

1
e Sanacs gra{r'é'i's ........ NG : .................... |
F'u:ulygiirﬁ:: 5 terran::e gravels ........ R a'i;ié'hnsnls ........ Task: Testi fy
Palygon. diloams . cverywarm  :gleyic mollisols:  the correctness
Palygar 5iloess EVEY WAl ichernozems .
P,:,|_.r.g,:,r-, E terrace gra-.l,-elg ........ Ver ...... " arn;-i .............. arennsms ........ Of derlved
F'u:ulygiiri: i gr%:r:j:[tes ................ G e R feature
Palygan. fiteracegravels ~  iverywarm  Garenosols ¢ combinations in
Falygon 8 limestones LK rendzinas
Poboon | i0 graites T T cambizeme the polygon
Pogon 110888 verywarm o chemozems . description.
Folygan N S S,
Folygan N S S,
Folgon & N S N
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HUMIDITY

(WEATHERING PRODUCTS)

CLIMATE
background GEOLOGY

reference layer ﬂ\

Controlled two-by-two integration
using geodata intersection.

1. Reference layer selected.

2. Synergetic layer ovelaid and
cleaned.

3. (In)dependent layer overlaid
and cleaned.

Socrates — Erasmus Summer School: Full Integration of Geodata in GIS

Geoprocessing in GIS

Landscape ecological approach

/q:rimaw data sets primary data sets cleaned data sets
ey

integration cleaning
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

L;// Terrain is the obligatory

reference layer.

ELEVATION

Geology is the best thematic
reference layer because of its
conservatism.

X ELEVATION GEOLOGY
—

Geology polygon outlines have to be
first carefully adopted to terrain
represented by contourlines or DTM.
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

GEOLOGY SQlLs

Cleaned geology C// C,/

according to

terrain as the +

first thematic

reference layer. R m%

Integration guide: real relationships
between geology and soils in landscape.

GEOLOGY overlay + sflapping SOILS

Bitesska Lipovska
vrchovina Oslavanska brazda vrchovina

predély Rosicky hibet Rosicka kotlina
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

GEOQOLOGY SOILS

Overlaid polygon outlines
1 snapping to avoid number of
| S _A] remnant polygons. Overlaid
layer polygon outlines have to
wg be snapped to approximately
""-'l-_.,-_,_ paralel reference layer polygon
outlines.

A
N

After the snapping the overlaid

GEOLOGY SOILS
N , ,
layer to the reference layer, the

X /
7
]
intersection of layer can be

carried out. ,L’\X

Jaromir Kolejka - Mendel University of Agriculture and Forestry in Brno




Socrates — Erasmus Summer School: Full Integration of Geodata in GIS

Geoprocessing in GIS

Thematic (analytic) Geodata Integration

Integrated geology and soil layers Another analytic layer to be intersected

GEOQOLQGY SQOILS BIOCLIMATE

= VKC;—J
& T~ |
Addiotional overlaid layer first to be snappeg/ seoLos BIOCLIMATE SOILS

=

GEOLOGY EBIOCLIMATE
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Geoprocessing in GIS

Thematic (analytic) Geodata Integration

CEALOCY SlocLmATE oIS Geoprocessing completed: overlaid,

% snapped and intersected data layers are
represented in the attribute table by real

feature combinations only.

% #2 ArcYiew GIS ¥Yersion 3.1
Eile Edit TIable Field window Help

0 of | 32 zelected

Bioclimate olls

Efficient application of

Palygan 1: slape deposits W] cambizems
Palygon Jiterrace gravels WY WAl hosols
GIS technology and s S
. Palygon diloams YEry Warm gleyic mallisols
geOgraptha| knOWIGdge Palygon 5iloess WEFY WAl chernozems
. . Folygon F terrace gravels WEFY Warr arennosals
for the Comp|lat|on Of Palygon 7 granites moderately warm camhizems
Palygan g iterrace gravels WY Wallm arenosols
better data SetS for Palygon 9ilimestones WL rendzinas
Palygon 10 granites Warmm cambizems
1 il Palygon 11! loess YEFY WA chermozems
various utilising. B ;
Palygon 0
Palygon 0
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