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» Uzklikskinot uz satura raditaja rindas, tiek
uzskirta attiecigas sadalas lapa.

 Katras sadalas virsraksta lapa redzamie
kvadratini ekrana apakséja labaja stari lau;
atgriezties uz satura raditaju.

» Uzklikskinot uz katras lapas augspusé redzama
kopéja nosaukuma, tiek uzskirts satura raditajs.
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Telpisko datu apstrade biologija

Satura raditajs

Telpiskas informéacijas sistemas

Datu veidi

Telpiskas informacijas apstrades pieméri

Dzivotnu (biotopu) kartéSana Koku gadskartas
Senatnigu ainavu apskate leskenéta auga merisana
Reljefa analize Koku vainagu slégums
Vielu izplatiba Citi

Attala izpéte

Satelitainas

Paris noderigas programmas telpisko datu apstradei.

Papildus uzzinai

Karlis KalviSkis, 2011.



Telpiskas informacijas
sistémas

Karlis Kalviskis
LU Biologijas fakultate

LATVIJAS 2011. gagla 10. februari.
UNIVERSITATE (papildinats 2011.02.17)




e Sakot ar sunu un beidzot ar
Zemi.
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* Vienus un tos pasus rikus var izmantot, lal
analizétu dazada méroga attélus, pieméram, ...



e ..., lal analizétu Sunas ...
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... val lal analizétu galaktikas.
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http://www.uni-sw.gwdg.de/~hessman/ImageJ/Book/



» Telpiskas informacijas sistémas (TIS) varétu
raksturot ka telpa un laika saistitu datu ieguves,
uzglabasanas un analizes uzskatamu sistémul.

* GIS (Geografiskas informacijas sistémas) ir
TIS, kura tiek glabati geografiska rakstura dati.
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Telpisko datu apstrade biologija

Telpiskas informacijas sistémas

Karlis KalviS$kis,



Telpisko datu apstrade biologija

NepiecieSama programmatura

Karlis KalviSkis, 2011.
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Datu veidi

Karlis Kalviskis
LU Biologijas fakultate

LATVIJAS 2011. gagla 10. februarr.
UNIVERSITATE (papildinats 2011.02.17)
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 Rastrattélam: e Vektorattélam:

» pikselis (Stna) * punkts;
pixel; . linija;

* vokselis (3D) « daudzstiris;
voxel.

* telpiska figlra.
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Telpisko datu apstrade biologija

Rastra un vektoru salidzinajums

ofe  (§) Karlis Kalvigkis, 2011.



Telpisko datu apstrade biologija

Rastra un vektoru salidzinajums

Karlis KalvisSkis, 2011.



» CCNO,



Telpisko datu apstrade biologija

Vektorattéla uzbuve

Karlis KalviSkis, 2011.



Telpisko datu apstrade biologija

Vektorattéla uzbuve







Telpisko datu apstrade biologija

Vektorkartes precizitate

Karlis KalviSkis, 2011.



krasus dzilums
(bitu skaits pikselr)

CCINO,

SOME RIGHTS RESERVED



Telpiskas informacijas
apstrades piemeri
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* Projekts ,Piekrastes biotopu aizsardziba un
apsaimniekosana Latvija”

2002. — 2006. _—

I

» CCNO,



e Biezi izmanto LANDSAT satelitainas.

« CORINE Land Cover 1990., 2000.
(http://terrestrial.eionet.europa.eu/CLC2000/
http://dataservice.eea.europa.eu/atlas/).




* LANDSAT 28 m » Aerofotografija 1 m
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* Ortofotografijas un topokartes izdrukaja uz
papira, bet dzivotnu robezas uz pauspapira.
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» CCNO,



» Eksperti devas daba, lai parbauditu iedigitizétas
robezas.
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» Tika piezimétas trikstosas robezas un
atzimétas dzésanal nevajadzigas robezas.

4196-3798

» CCNO,



Telpisko datu apstrade biologija

Dzivotnu kartésana

» Uz atseviskas lapas tika veidots biotopu
apraksts.
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Karlis KalviSkis, 2011.
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» Telpisko datu un atriblGtdatu savienosana.
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Telpisko datu apstrade biologija

Dzivotnu kartésana
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Telpisko datu apstrade biologija

Senatnigu ainavu apskate

ofe  (§) Karlis Kalvigkis, 2011.
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Saimons Bells, Olgerts Nikodemus, 2000.; Rokasgramata meZza ainavas planosanai un dizainam
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Skrundas Radiolokatori

1996.

Augstums (m)
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» CCNO,
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ER Mapper

» CCNO,
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Telpisko datu apstrade biologija

Koku gadskartas

Karlis KalviSkis, 2011.



» Gadskartu platumu ietekmé klimats, augsne,
apgaismojums, hidrologija, citi augi, dzivnieki,
ledzimtiba, piesarnojums u.t.t.

7.00
G.00
5.00
400 i
3.00 A N\ ‘Ilf\ fy \j/)‘lr
- / 'Irii"h IILJE:' '5‘::”“" ™ Fﬁ‘i\gf’;w A A ’
1.00 Ll n.ﬂih Fthity) M’k-o AT A
. \". e L= WJ L S

0 - -
FEFLPELFF P L L LSS L LIPS FLLSF LSS



4

gija

Telpisko datu apstrade biolo

erisana

ta auga m

leskené

as silpurene

.9
%
-
Q@
©
Q
8
=
©

2011.

Karlis KalviS$kis,



Telpisko datu apstrade biologija

leskenéta auga mérisana
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Telpisko datu apstrade biologija

leskenéta auga mériSana

RGE: 24MBE

File Edit Fant
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ofe  (§) Karlis Kalvigkis, 2011.
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LATVIJAS
NIVERSITATE

NO 191y

Attala izpéte

Karlis Kalviskis
LU Biologijas fakultate
2011. gada 10. februarr.
(papildinats 2011.02.17)



* Objektu pastarpinata izpéte
e Sinonims: Talizpéte
* Anglu valoda: Remote sensing




« Kad pétamais objekts ir |oti liels, vai lotl mazs,
kad tas Ir loti talu, vai ir parak bistams, kad
pétamie procesi Ir |oti ilgstosi val parak atri, kad




* http://maps.google.com/
 http://balticmaps.eu/

* http://karte.lgia.gov.Iv/

e http://kurtuesi.lv/maps/
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» Ortofotografijas
(digitalas fotokameras, skeneri).

e Satelitainas
(skeneri).

 Radaru mérijumi.

e | azerskenésSana.
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Satelitainas

Karlis Kalviskis
LU Biologijas fakultate
2011. gada 10. februarr.
(papildinats 2011.02.17)
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Telpisko datu apstrade biologija

Elektromagneétiskie vilni
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Telpisko datu apstrade biologija

Satelitainu trakumi

Karlis KalviSkis, 2011.
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e Modis sensors — no 250 m lidz 1 km.
e Landsat 7 — 15, 30 un 60 m.
e QuickBird - 0,61 un 2,4 m.




* QuickBird image. Uznemts no 450 km
augstuma. Tepiska izskirtspéja — 60 cm.
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1=2)

| |
4 biti -> 16 toni (24= 16)
| | |

8 biti -> 256 toni (28 = 256)
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1 bits 4 biti 8 Dbiti
Muasdienas daudzi sensori registré 16 bitu izSkirtspéju.

CNO)
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e NOAA AVHRR divi no seSiem kanaliem
1. 0,58 -0,68 pum; 2: 0,725 — 1,00 pm.

* |Izmanto vegetacijas indeksa aprékinasanai:

NDVI = (Ch1 — Ch2)/(Chl + Ch2).

1

2

Sausas lapas

Vistosas lapas

Suligas lapas
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Paris noderigas
programmas
telpisko datu

apstradel.

Seit apskatitas tikai dazas
telpisko datu apstradel
Izmantojamas un brivi lietojamas
programmas.

Karlis Kalviskis
LU Biologijas fakultate

2011. gada 10. februarr.

(papildinats 2011.02.17) ‘0‘



Ar So simbolu tiek apzimétas programmas,
kuram ir pieejams izejas kods.

Ir kada MAC OS atbalsts.
Ir kada Windows atbalsts.

Ir kdda Linux atbalsts.

Windows programma, kas darbojas art Linux
vidé izmantojot wine val mono.



Telpisko datu apstrade biologija

Rastrattélu apstrade bez telpiskas

piesaistes

 |rfanView
» Futurixlmager
« GIMP

Karlis KalviSkis, 2011.
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Programmatldra telpisko datu apstradei

IrfanView

o http://www.irfanview.com/

» Eleganta programma rastra attélu apskatei un

parveidel.

e Par brivu personigal un akadémiskai lietosanai.

=

Cl=EE| (=]

B0
Eilekgdit Image Options

= = i

View Help

Nofile loaded (use File->0pen menu)

| = =15

1
File Options View Siop  Exit

P =

Crusers'\karlo\My Pictures'Fantazijad'
: & \_]I_I]l_':al Eemngs = |—.|L|| LI ] e D e L L |
o0 EFL My Music

o [ »

Gidifebinsehtadding A Beaugful Lis be LtadvDre. 7|

ofe

SOME Mm RESERNED

®

Karlis Kalviskis, 2011.



Programmatldra telpisko datu apstradei

IrfanView

1
= :
1 b &

LoD
—Work as:
" Barch cony ersion
" Baich rename

[ Batch conversion - Rename result files

Look in:

22010

-l & g B

uzdevumi
Fulzatilla_pratensis.jpg

—Batch conversion settings:

Output format:

IJF'lI] - IPGAIPEG Format

|7 Use advanc ed options (for bulk resize...)

Cipticns I

—Batch rename settings:

Mame pattern:

| $ersra -

T UILIPLT ITECIOrY 107 TeSUIL THes!

oy 1L el teay
COCOBTE {7 | o lotlom

] Il Leapy
] [ [t

Smart

Use current (look in’) directory

I Lihomelkarlo\Documentsidekeijasi=Atteli="y

|- Include subdirectories (for "Add all)

|7 Show Preview image

Start Baich

Cancel

—Iv¥ RESIZE:

—{* Setnew size:
f* Setone or oth sides o
Width: Height:

IEE IEE % pixels
i Setlong side o I " cm
I—rinches

—1{" Setnew size as percentage of original:

Width: I ¥, I M

" Setshort side o

CHAMGE COLOR DEFTH:
10, = Wi Dicany eceadcans n 20 300
20y ealeans 8 [P

QL T N e

e [T e LR N A

1o sl eealears I [+ (2 -256)

Wz [Fleneel - Sleimbeng ditliering

Previ

o ®

SOME RIGHTS RESERYED

[v Preserve aspect ratio (proportional)
[ Use Resample function (better quality )
[ Don't enlarge smaller images

—

Set 0PI value:

Lioad settings | Save settings I

Aunio adjust colors

Horizontal flip

Vertical flip
Rotate left
Rotate right

Convert o grayscale
Mepative
Auto crop borders

Canvas size

minininini=isi=initE s

Seollings |
Sollings |
RGE o

[ rec [ BcR [ BRG [ GRE [ GER

|_ Add overlay text

Sharpen: IT (1 - 53

Brightness: [ (ess - 255)
Contrask: I— (-127 - 127)
Gamma correction: I_ (001 - 6.568)

Saturation
Color balance - R:
Color alance - G:
Color halance - B:
Blur filter:

Median filter:

L e s e e e Y

Fine roation:

rMISCELLANEOUS:
[T Owerwrite existing files
[T Delete ariginal files after conversion
[T Create subfalders in destination falder
|- Save files with ariginal date/time
IF Apply changes o all pages (if TIF saving)

Ok i I Cancel |

Karlis Kalviskis,

2011.




Programmatldra telpisko datu apstradei

Futurixlmager

* http://fximage.com/

e Par brivu var lietot jebkurs.

[=l 01.jpg - Futuriximager '/

[F]

&= image information TR
e i = Coraltidy e balsa b B8

File Edit View Tools Help

48% 450 x G676

|2 S A& A N-@|@ =] 4b

U-Eld % (&L

'\'?

.

R

i
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Karlis KalvisSkis, 2011.
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Programmatldra telpisko datu apstradei
L

GIMP

* http://www.gimp.org/
 The GNU Image Manipulation Program.

Karlis KalvisSkis, 2011.
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Programmatldra telpisko datu apstradei

GIMP

T
e P Bly® Bkttt

Sagerry ad

uuuuu

CC @ Karlis Kalviskis, 2011.
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e Dazadas Linux distribdcijas.
e OSGeo4W.

 http://trac.0osgeo.org/osgeodw/,

 ar telpisku datu apstradi saistitu programmu
Instalators 32 bitu Windows videl.

SOME RIGHTS RESERVED



Telpisko datu apstrade biologija

Attelu analizel domata

programmatura

* Imaged.
e Scion Image.

Karlis KalviSkis, 2011.



Programmatldra telpisko datu apstradei

ik

oY P :
ScioNn CORPORATION

Scion Image

 http://www.scioncorp.com/
» Var veikt dazadus mérijumus rastra attélos.

» Var lietot par brivu jebkurs, bet pamata
programma domata darbam ar Scion
Corporation razotajam vidotvéréjplatém.

o ) @ Karlis KalvisSkis, 2011.



Programmatldra telpisko datu apstradei

ImageJ

 http://imagej.nih.gov/ij/
http://i]-plugins.sourceforge.net/

B

e Ar Javu velidota
programma.

3D rastrattélu
apstrade.

Thr.: 42

CC @ Karlis Kalviskis, 2011.
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 Quantum GIS (QGIS).

) [Non-Commercial] - Quantum GIS - 0.7, =10 x|

Fails Skats Slanis Parametri Spraudni Palidzba

123408 BEE-%-
[N CRCR G G O =~ [N
OR-RZN-B-HE S -Vl PoW-NIE

1’ ;.'[dentify Results - Dati_cie...
Slami ] 40
=n | i 1 km Obiekts [varba
@ Dati [w' objectid B48
! "i\! . APBLIVE -
B 0. MOSAUKUMS  Eoka
Dati_ -DBJECTID 548
= . AEIDS pagasta centrs
Dati
Falidziba I AjzvErt |
I Scale 1: 1632933 4167236400530 F Rendergt |~u
y

®
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-t - . = J.
w Programmatira telpisko datu apstradel

My *Tt_’i
4 Quantum GIS (QGIS) & o
ﬁ

“ o http://www.qgis.org/ &
 Rastra un vektoru karsu atbalsts.
 VVektora karsu izveide un laboSana.

* Ar Python valodu var veidot QGI/S spraudnus,
tadéjadi paplasinot QGI/S funkcionalitati.

 QGIS ar spraudnu palidzibu sadarbojas ar
GRASS (rastrkarsu analizes programma).

 QGIS var glabat datus dazadas datu bazeés.

o @ Karlis KalvisSkis, 2011.
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Programmatldra telpisko datu apstradei

i/
ﬁlg{?’/

0 g3data

 http://www.frantz.fi/software/g3data.php
« Atjauno” datus no grafika.

Axis points Processing information
Set poink ¥; on X axis (1) | X; value : 0 ¥ : 36.B02381B38S + |0.203944919985
¥: 1.8590621511 + |0.255303312244

Set point X; on X axis (2] | X, value

Set point Y, on Y axis (3) | ¥ value : |p Number of points : |2

Set point Y, on ¥ axis (4) | Y5 value @ 140

Zoom area 140 | ) .
L F 4 T ——
¥ 1200 - Data
100 -
ﬁnh 80
&0 ~
40 ./
Logarithmic scales 20 J
[ ¥ axis is logarithmic 0

[ ¥ axis is logarithmic 0 20 40 60 80 100 120 140

CC @ Karlis Kalviskis, 2011.
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 Programmu pielietojums ir krietni plasaks, neka
to Ir paredzéjusi doto programmu autori.

 Naudu, pirmam kartam, jaiegulda cilvéku
izglitiba. Neizglitots lietotajs ar dargam
programmam spés paveikt stipri mazak, neka
1zglitots lietotajs ar brivi pieejamam
programmam.
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LU Biologijas fakultate
http://priede.bf.lu.lv/GIS/

 GISnet: Par un ap GIS Latvija un pasaulé
http://www.gisnet.lv/
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