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basic Geo-information technology for Animal Health
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1. WUFIUTTUUETAUNARAERT GIS
® “GIS” Stands for "Geographic Information Systems"
® (IS tools are used to gather and analyze data about the surface of the earth.

® The data can be used to create charts, maps, and 3D models of the earth's surface. This

includes hills, mountains, trees, buildings, streets, rivers, and pretty much anything else.

® “A system for data visualization and analysis”

Framework for Spatial Data Analysis

Attribute Feature
data data
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Basic GIS Knowledge

1.1 Datum (5£61U81989)

1.2 Coordinate system (sguuNAR)

1.3 GIS Data Type (vilntaya)

1.4 ETC
> Pre-Requirements
» Other file types used with GIS.
» Character encoding
» Sources of GIS data

Local datum (NAD27)
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Datum dwsuuszmelng
$198991NMNBNUNENFUMSNEALNLT AenTuuNLTNMS
® Indian 1975 $19BdmTULNLTIYAFILIATIEI 1:5000 YA L7017
® WGS 84 (World Geodesic System 1984) $198sdm3uNLTyagIuams1dIL 1:5000 49
L7018

1.2 s2UUNN® (Coordinate system)
suUfifn (coordinate system) Wuszuudsdslunistvunsumisluwi Tnessuuitaditould
fuusuilutagiu legseiu 2 szuu fio
1.2.1 szuuiinngiimans (Geographic coordinate system- GCS)
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Unproiected Latitude and Longitude

spUUiingiiaans (Geographic coordinate system- GCS)

Geographic Coordinates

Decimal Degrees (DD) .\W“,‘\\:
Lat 38.968903°
Lon -76.924766°

Decimal Minutes (DM)

2 Lat N 38°58.134’ -

= Lon W 76° 55.486’ ©

z =1

9 Degrees Minutes Seconds (DMS) z

o Lat N 380 58’8.05" @

Lon W 76°55°29.16"
Degree precision versus length
d;:t‘:‘ :;Ir'::sl DMS qualitative scale that can be identified :ise:;:t/: 52/3:: /ast ilsv: /ast EGI;,: /ast

0 1.0 1° 00’ 0" country or large region 111.32 km 102.47 km | 78.71 km | 43.496 km
1 0.1 0° 06’ 0" large city or district 11.132 km 10.247 km | 7.871 km | 4.3496 km
2 0.01 0° 00’ 36" town or village 1.1132 km 1.0247 km | 787.1m | 434.96 m
3 0.001 0° 00" 3.6 neighborhood, street 111.32 m 10247m | 78.71m |43.49% m
4 0.0001 0°.00°.0 367 dividual street_land parcel 11132.m 10247 m Z8Z21l.m 43496 m
5 0.00001 0° 00’ 0.036" individual trees, door entrance 11132 m 1.0247 m | 787.1 mm | 434.96 mm
7 U.U0000T | U° 00" U.0036" | Mawviauar numans TIT.3Z
7 0.0000001 | 0° 00’ 0.00036” | practical limit of commercial surveying 11.132 mm | 10.247 mm | 7.871 mm | 4.3496 mm
8 0.00000001 | 0° 00’ 0.000036" | specialized surveying (e.g. tectonic plate mapping) | 1.1132 mm | 1.0247 mm | 787.1 pm | 434.96 pm

Should be collectedin Decimal Degrees form with

at least 5 decimal places



1.2.2. S¥UUnnanse (Grid Coordinate OR UTM : Universal Transverse Mercator)

~g T

4. ,’ll

® Universal Transverse Mercator (UTM) coordinate system is

The transverse Mercator map projection
is an adaptation of the standard

Mercator projection which flips the

cylinder 90 degrees (transverse).
” Google Maps & v
A @googlemaps
With 3D Globe Mode on Google
Maps desktop, Greenland's

projection is no longer the size of
Africa.

Just zoom all the way out at
google.com/maps = &

a standard set of map projections with a central meridian for
each six-degree wide UTM zone. °
® The UTM projection flattens the sphere 60 times by shifting
the cylinder central meridian(Transverse Mercator projection)
6° for each zone. This gives cartographers a map to work with gg
always in meters. 426 riowilus - 3. 2018
® The Universal Transverse Mercator is horrible for small-scale (less-detailed) maps like world

atlases and perfect for mapping narrow regions

® Data that crosses zones is subject to distortion.

UTM Zone Numbers
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5¥UUNAA (Coordinate system) (s3U)

with 5 decimal places

Prime meridian (lon=0)

Type vertical line horizontal line
(X-Axis) (Y-Axis)
Geographic Coordinate System Longitude Latitude
(FEUURNAYRAARS) (East-West) (Notrh-South)
WGS 84 (Authority ID : EPSG 4326) -180 To +180 -0 To + 90
Should be collected in Decimal Degrees form LA UL lﬁ’u%‘:a

Equator(lat=0)

Universal Transverse Mercator (UTM)
(sruURARgAaN) :

WGS 84 / UTM Zone 47N or 48 N (Authority ID
: EPSG 32647 or EPSG 32648)

X

Usually 6 digits (can be followed by

Numbers after decimal point.)

Y
For Thailand Usually 7 digits
(can be followed by Numbers

after decimal point.)

-180°

vin one GIS project or database, all layers should have

== North the same coordinate system

‘/N"lﬁﬁg'm European Petroleum Survey Group (EPSG)

ﬂﬂﬁﬁu%ﬂﬁﬁThe OGP Surveying and Positioning

180°
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Soulh IS0 UWATNIMTFIUITITN OGC

Spatial Data

Vector Data

Raster Data

spoint  CRITTITITITIT s
. e

Apolygon

has e

“ Polygon rmay

1.4 ETC
1.4.1 Pre-Requirements

Shapefile:

¢ A shape file stores nontopological geometry and attribute information for the

® Shapefile: of any areas that you ‘ _
spatial features in a data set

want to Display or choropleth

® Data: Data in table format, of

*A shapefile describe geometries, it's a collection of points, lines, polylines and
polygons

M43.DBF
h fi 01 shape file consists at least 3 files ~ ~ o
the areas of interest ® shp=> coordinate ref. D sonsax

. [} — ‘ =
® Gis Software: Should be dbf=> alirbute t20le ) Mgk
® shx=>joinbetween shpand .dbf " wgsHx

installed beforehand



1.4.2 Other file types used with GIS.
® (CSV: comma-separated values
® XS XLSX : Microsoft Office Excel
® KML: Keyhole Markup Language
® KMZ: KML-Zipped

1.4.3 55UUTHASNUSE (character encoding) AldFunwlne
® UTF-8 .{uswan1enunwwd w3e Unicode uaznwnivenussqluduiaves Unicode
PBLTUNY
® T1S-620 (Husianmwilneiidmualag aue. -> auial 105y geamnssy e (Thai
Industrial Standard)
® WINDOWS-874 1Justanwnineitllassensitinuatumn

1.4.4 Sources of GIS data
® Administrative Boundaries and infrastructure
> DIVAGIS Country Data : http://www.diva-gis.org/
> GADM : http://gadm.org/
» Natural Earth : http://www.naturalearthdata.com/
> FAO: http ://www.fao.org/geonetwork/srv/en/main.home
® Elevation
> GDEM : http://asterweb.jpl.nasa.gov/edem.asp
» SRTM : http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp
® Population
> WorldPop : http://www.worldpop.org.uk/
» Land cover and vegetation indices
> USGS : http://landcover.usgs.gsov/landcoverdata.php
® Global Animal Disease Information System
» FAO EMPRES-i : http://empres-i.fac.org/eipws3¢/#h=0

szuugiiemansansaumeAaiAsugiaiianisamuiuladnd
O (http://geodld.dld.co.th/)
o Wuszuundaiudoyaiugiu uwazlasinisnig ¢

D dun g efudaya Ll & avlinasanl
auladailusuwuu GIS g e 3
O 191 URL uag Log in Ingld Internet Explorer 4
4]
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20 km Zoom 9.0



2. Global Navigation Satellite System : (GNSS) Global Positioning System (GPS)

Peter H, Dana 9/22/98

® “GPS” Stands for “Global Positioning System”

® GPS is a satellite-based navigation system used
to determine the ground position of an object

® made up of at least 24 satellites

® The official USDOD(The U.S. Department of
Defense) name for GPS is NAVSTAR

® GPS works in any weather conditions, anywhere

in the world, 24 hours a day, with no

GPS Nominal Constellation

subscription fees 24 Satellites in 6 Orbital Planes
4 Satellites in each Plane
® There are other similar systems to GPS in the 0200 ko Altiwiis, 55 Dugrve Luchuition

world, which are all classified as the Global Navigation Satellite System (GNSS)
> GLONASS is a satellite constellation system built by Russia

» Galileo : The European Space Agency

» BeiDou : China

3. MsAUMLAZLIAUARARYEIRLMUY (03)
Veterinary Services’ Data Collection Standards

® GPS Reciever

® All positional data is obtained in a standard format

> Avoids the need for conversion . \s/\d/ﬁ/ 16118
> Especially important during an animal disease emergency Lkl o ALl

Map datum - WGS 84 U602 36/42/-1°  0.00
Format : Decimal degrees to 5 decimal places 0.0 " 10 22:09:08
Ex. Lat 38.968903 Lon -76.924766 13.75517°N 100.53428°E

Number of satellites : Four or more 61% 1'2/.0'6/1 0 0.0
1002.8 000 37036

Accuracy : At least 8 meters K
5600

Units : Meters

Coordinate Observations
Three Levels of Data Collection
1) Front Gate location of premises
2) Animal population on a premises
® Confined
» Cattle Feedlot — entrance to the corral or pen / Dairy —milk parlor entrance
> Poultry or swine — Feed mill
> Sheep or horse — entrance to the pen or pasture
> Multiple entrances : closet to front gate
® Free-ranging
> Daytime : estimated home range based on landscape factors
> Nightime : if not on range . Pens or corral where held at night
3) Exposure sites



Coordinate Collection Free Application

® Mobile Application

) — = GPS Location
1 ® Google map ,‘Z!” ' * GPsS Location e s
® GPS Status&toolbox KN €% * Timestamp Camera é ;f'ff?.‘?’"““’““‘"”

(;§ ® Tomstrails E‘:a Q;; ® Epicollect 5 «.eplcollects
TDm’svl!alls

% o —~
DBS Cctech %

cctech

1% * Web application
" ® Handy GPS (Lite,Free) h Lite * Google map W Goodle Mape

4. Using google map and Other applications for GIS (04)

Other Simple map management

® Power Bl Desktop
https://powerbi.microsoft.com/en-us/desktop/

® Power Bl Desktop AelUsunsudildaneg Sinsne
asUnatoyadnuiulidiea a1nvanee) uasteya
ey Excel File, Microsoft Access Database,
SQL Server, Oracle Wudu

® wipuannsnuAnmaldTasULIY a3 agUnadae
Visualization nsmluguwuusngg uazdRnia
WannleRn Marketplace wazuanamauuULTuLsL
filsdnene

® lnganunsauanwaruiules wazaunsal Mobile
ke Tablet

WSguisunasialuswnsy

ANUITOLAAIARNE LH

AruITnuamailuChoropleth 1314 16 deiue
Map 16 wamImaHuANFID dmaugjuiiag
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Limitation for Google map

Supported data formats and limits

Google My Maps' data formats and limits allow you to create rich, multi-layered maps for both personal and business use.
Map layers 10 per map

Features 10,000 per map
(points, lines, shapes)
2,000 per layer

Attributes 50 per feature
(values in info windows)

Import file types CSV, TSV, KML, KMZ, GPX, or XLSX files, or spreadsheets from Google Drive

File import limit 5MB for KML/KMZ unzipped content
2,000 rows/points, up to 40 MB for other file types

Printed maps "' High resolution (4x screen resolution)

Importing data to google maps Edit and share
® Go to https://maps.google.com/

_____

® Sign in with your Google Account l‘\::"(: m—— ‘i-.ﬂ

® 5o to Menu>My Maps>CREATE MAP N.e ok

® | eft click on Import 2 i

® Select data file from your computer or from Google ‘fg'-‘-'-:‘-‘: &5 /
drive and also can Drag and Drop your file to the box ,_ - -;

(Major file type are CSV,XLSX,KML or GPX) (Limit :NOT

more than 50 Column)

® You can Creating New layer , New marker , Draw line and

Shape

® Map Sharing

Create Buffer With Web Application ( https://www.freemaptools.com )

® Go to URL ttps://www.freemaptools.com/radius-around-point.htm

® Can set a point to create a buffer on the map step 2
immediately. And customizable

‘Google Earth KML Output o mmmm———

® you can create a Buffer by inserting the data in _one ou v a oo | i
the CSV Upload section by inserting 1 row per 1 | oo o, e E Nemeeee /
point in the form as follows: mm‘"’“'[”“'a',T__li}i_Z':;;:;lz‘:_;“g’l_:g_:'lll‘D%‘_“_“__‘l otonshpertie
[latitude,longitude,radius(km),label(1 text | B |
character / optional)] and Press Upload button 7T g

® Export .KML file From Buffer created by select __5 _____
Generate KML > Download KML File Here f = E /

— Sl )

® Upload a .KML file to the desired layer on the
Google Map.



Other Simple map management

® Simple map management website Go to
http://map.dsi.go.th/

® Create Map with Microsoft office Excel 2016 +

L EESYRRYEN

INAKHON ¥ 20708.02
IBURI RAM 10127.96

5. Basic Using of QGIS : aggregate/individual-level data (05 06 07)

Coordinate Reference System (CRS) Setting and Addition of Vector Data Layer

® Set Project Properties to Proper Coordinate

Reference System (CRS).For Thailand Usually

set to:

> Geographic Coordinate System : WGS 84
(Authority ID : EPSG 4326)

> Projected Coordinate System > Universal
Transverse Mercator (UTM) : WGS 84 / UTM
Zone 47N or 48 N (Authority ID : EPSG 32647
or EPSG 32648)

® Add Vector layer > Select Encoding > Browse

Data Source

Basic Using of QGIS
® QGIS Website : https://www.qggis.org
e LauinTesilouazudid iy

Juifindaya vector wis
ms1daya iy shp, .csv
vl

Yuiiindoya Text file iy
csv dmiuadrsgn

Project
Properties

1Add Vector
layer

"] 2set Encoding For Thai use

UTF-8 or TIS-620

3.Browse
File




. . J QGIS 2.16.0-Ned
Basic Using of QGIS e ——

M £ OE &Oe @
- = v = @ R4 9. Zoom to Layer : Used to call the screen

y /B > &R X ‘V (Zoom) to the selected layer
o 1 o B

i) Zoomto Layer

® LLOULATDILD
wazUuiidney

4 | Showin Overview 8. Set Layer CRS : finwua Coordinate
1 Remove

B3

Reference System 294 Layer
(| Duplicate

| /¥ set Layer Scale Visi
Set Layer CRS

Set Project CRS from il
Styles »

Bl Open Attribute Teble \ 6. Open Attribute Table : Used to view the
Toggle Editing 'y o

e |” map datab I ization and
Save As. \ i

a selection
SaveAsl\ \

7. Styles : UFuusaStyle # ok

YU Layer Command

10.Remove : Delete
Layer

5.Toggle Editing : Use to turn on / off Map
editing includes Map database
- .

Show Fagture Count

4. Save as : Save map files in various formats

11. Duplicate : Copy map such as Shp kml, etc

layer

3. Filter : Wiinwuanisusnssamanastifesniz
1 "PROV_NAME” = 'SARABURI' waisliuans
Eeynianziibilad PROV_NAME Sy
SARABUR! i

1.Right click on desired Layer I

2. Properties : Used to adjust various settings
of the layer such as color, label, and etc

Spatial distribution of aggregate-level data

nsnsEadayan1euaniinaLyan leaiuLNw

OGS 2160 Nedeto

§

® N TDUTDNANYUDNAUTIUTONAVDS : _ _
. . p L pudeyaudaaid - - gudayamauan

WHUT A5 1eTeyAN1EUeNIEABllAlY
Hasnazitoududuanmeliuniy
Attribute table (FagvilaunuyIAILay

Data Type)

® dmsulua Excel awnsauanlals
Inenss lnganusaivuarauRves
wsiazWaalalaenisly Data>Text to

Columns
o lunsallanunsald Excel file anunsautaadu .CSV (Comma Delimited) file uazrinunmuauU
vodunasilantalaensly file wiwana . CSVT

nsidhgiudeyantsuenuazniseniugiudayavauuui

e 1igudeyanieueniaeiden Add vector layer uag
Browse lufsgrudeyameuaniifesnis Indastudu Layer
Tyailu Layers panel Taganunsnindrlévisguuuulad csv
uazgUiuUlig Excel dslunsdidanunsadmusguuuulngan
Tulwe Excel loag

® R Click 1Ufi Layer vasunufiuaz L Click LUl Properties
wagiden wiu Joins

[

® NALATBINLNY + ANUATY LhazlaaNAal




® YSuUsad JULUUNSUARIUBILNUT
® LLAAIUNUDIUUUNT

® Lanaaann (Label) waziiby
(EasyCustomLabeling Plug-in)

® JavANLINLILEUD Print Composer

® @513 Overview map %38 minimap

Create a layer form GPS coordinates lngltlna Excel

® | ayer Menu > Add Layer > Add Vector layer > .

Select Encoding > Browse to Add

ExerciseData\standardfarm.xlsx

® Processing > Toolbox > QGIS geoalgorhythms

>Points layer from table > standardfarm.xlsx

® Set Input Layer : Standardfarm , X field :
Longitude , Y field : Latitude ,Target CRS : EPSG
4326 then Run

® Export Layer for Change Coordinate ¢
NEEBRR 0w e
reference system of Shape file L QQE""J‘@

Layers Panel & x
V6 saAwYs-BAA

® Count Point in Polygon

WOWE

® Create Buffer

8000

Br808ANN

® Spatial query (select features by

&

spatial)
® Clip a vector
® Creating a new vector data

® | ink Google Maps with QGIS
(OpenLayers Plugin: fiossetting litlana

BBASBISOAAMNNS & o

Experimental plugin)

® Export a shapefile to Google Map
Google Earth

o

4

ot 3 Vee Ure S Mo cr R Ovsbee e Moy

QGIS 2.16.1-Nedebo.

Proct Edt Vew layer Settngs Puons Vector Raster Dotabase | Web | Processng Heb
SFl e S ) NOG-R-&-LEEE SO
o @ e

OpenLayers Overview

;-3! Google Maps ¥ GooglePhysical
| BingMaps 2 [ Gosa s
Google Hybiid
Googl Satelite
Set 491 key

)
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