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> GIS/Python: Geographic Information Systems

£9 @

Time: Fridays, 12:45-16:00

Lecturers: Jean-Christophe Loubier, Jean-Paul Calbimonte

GIS Part Dev Part

Schedule: Dev Part:

* 01.03 Python
+—08.03
e 15.03 Shapely
+12.04

Online resources:

Cybetlearn

e 19.04 Pandas

* 26.04 PostGIS

e 03.05 (matin) GeoDjango
« 17.05
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> GIS: Motivation AEEE0

store location information

// read from digitalized map

Why Geospatial data? : calculate distances and routes

o \\ locate information on a map

optimize resources based on location

visualize information on a map



> GIS: Motivation
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> Urban plannlng aED=n

Ciry oF Paris
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> Map visualization aB@En

PARIS' I1BES
POMULATION PAR GRIUTES IPAGES EY PAR OVARTIEN
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> Map visualization

B

French railroad .|
network. Cargo
volumes. 1877
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> Stats: Map visualization
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Cholera deaths
John Snow, 1854




> Spatial Analysis

Coronavirus COVID-19 Global Cases by Johns Hopkins CSSE

Total Confirmed

Confirmed Cases by
Country/Region

Mainland China

Others
Singapore
Japan
Hong Kong
Thailand
South Korea
\EIEYSE!
Taiwan
Germany
Vietnam

Australia

US

Country/Region

Last Updated at (M/D/YYYY)
2/16/2020,4:13:10 PM

Total Deaths

1,770

1,696 deaths
Hubei Mainland China

Total Recovered

Hubéi Mainland
China

Urumqi

Si%ém‘am Vi 13 deaths

0 Henan Mainland China 46°

Guangdong Mainland
11 deaths Ghina

Heilongjiang Mainland

China

in‘g
Pyongyang

Seoul

Hunan Mainland
6 deaths China

SHINA 3 s Qe Anhui Mainland China —
; ] 5 deaths. _ Zhejiang Mainland
‘han = Chongqing Mainland China
¢ < China

s d.?aths : A Henan Mainland
Beijing Mainland China China

Dhaka , 5% ; & 7L Dy L

Hanok

Yangon

X Manila
angkok ...0 Py
nnai et 0609000088 0se wPO0Q

COLUUCUvvv v e
Phnom Penh an 2( s Feb ]

Esri, Garmin, FAO, NOAA

Mobile Version: . Visualization: . Automation Support:
Data sources: : s A and . Read more in this
Downloadable database: GitHub: . Feature layer: : Actus)

. . : : : Daily Increase
Point level: City level - US, Canada and Australia; Province level - China; Country level - other countries. :

Logarithmic
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GIS: computer-based tools for
analysis, [storage) and manipulation |
of geographic information, usually in

what?
trekking trails

a|map
data geography
, “ , what?
wnat wnere natural parks
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> GIS for developers @ il

store/query geodata

La taille des logements secondaires et I'évolutior‘eur nombre
Create geOgrap "]ic data De 1 et 2 piéces, 1980

Dans e Carton, o 1Ogemarts mpadcant s
43,0 % 0y 1o des gemens socondanos

De 4 pieces et plus, 1980

Manage geographic data

Analyze geographic data display maps

Display geographic data

create geodata / e

create attributive data / A

ik logumantt secondienst onl de 1144 % )

create metadata

G \d \
o
5 \ \
FREN
" .
> 2 F,
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L N ) 1V |
f; o | o
et W o retd /
Lo ve payees mm gor N

Les tales des carcies sont comparables entre toutes les cantes Recensemant i @ popwation, 1970, 1980 Ingtilutl da Géographie, Universing de Lausanne
g nombre 0@ pRCces des habRals secondairnes

analyze geospatial data



formats
o
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Geometric operations
and geocoding

/write spatial file

Deal with different projections

e - g

®
ST_PointST_Paint Nl ST_Point/ST_Point ST_MuttPoint 7 VALAIS
[ ]
® i, ° o ®
L. o®__ oo
° L]
ST MultiPoint/ST Point ST MultiPoint ST PointST_MultiPoint  ST_MultiPoint
®
) ]
. ._,,_ "] @ —
) e U

ST_MultiPoint’ST_MultiPeint  ST_MultiPoint

ST_Polygon/ST Polygon ST_MultiPolygon ST_Polygon/ST_Polygon ST_MultiPolygon

Create geometric objects

Spatial queries

Spatial analysis

Visualization &
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> GIS for developers aEE=D
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> GIS: Architectures

( Data Server

~

Data storage

£ ™

e.g. Pos1GIS, Shape files

2

!
\ 6 GegServer j

WMS , WFS

WNS ,WFS

£Q

/

[or—

v &

Client

i s’

e
|

|

|

\

GIS Software

/ @

Arc
B - GIS

Web browser

® OpenLayers™

/ WPS-Server \

import base maps
* .

o

_/

S \/NaMind

“
v v

3rd party software

&.g. SWMM, EPANET
Urban Development Model

/

- e.9g.
OpenStreetMap
Google Maps

WMS...Web Map Service
WFS...Web Feature Service
WPS...Web Processing Service
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> GIS: Architectures PEE O
A
GeoJSON TR
shiuse services
local files GeoServer Admin
N (web portal)
| PostGIS C Da—
Database ———— (GEOSErver —_ae
—
| Host web services
CM
it Sarer |7 e Application
Tomcat/JEE Server

Host HTMLS apps
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> GIS: Tools usog/

N\

ﬁ Why Python for geo data?
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> GIS for developers aEE=D

* Free: no added costs for licensing

* For coders: fully programmable geodata manipulation

Why Python for .
geodata?

Modular: libraries adapted to different use-cases
* Efficiency: optimized for Big Data analytics

p * Extensibility: possibility to extend or reuse multiple libraries

* Flexibility: options for lots of formats/standards/approaches

* Open Source: code reuse/reproducibility/open science

* |ntegration: supported by other tools as QGIS/ArcGIS etc.
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> GIS: Tools e
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> GIS/Python: Dev Goals

* GISin Python

* Tools in Python for GIS B E]o L1\

* Fundamentals of geometric objects
* Manipulation of geometries in Shapely

* File management

* input/output geo files
 Reading and writing shapefiles

e GeoDataFrames, coordinate reference .

systems

* Operations & Geocoding

(D

 Data geocoding 4

* Layers and spatial joins
* Basic geo operations

Hes-so /s
BEE B

Geospatial data analysis

ﬂlpandas

* Data classification
* Geodata aggregation
* Geopandas

Geospatial databases

* PostGIS and datatypes
* Queries and spatial analysis

Web mapping

e Static and interactive maps
e Leaflet/folium

/ Leaflet .
GIS integration

* QGIS processing toolbox
e QGIS Python integration PyQGIS
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> (IS for developers: examples AEDED

Railway traffic information

QMIMIMFM Karlsruhe | Frankturt | Doctmund | Hamburg | Berlin  Stutigan Ubm | Miinchen  Minchen

- b L - - g
gn. e .';}',-,/.r,-":,,Z‘
5 hﬁs‘ B s N - ’

CFF/SBB

Milsno | Melpensa | Yanatie | Flrenze | Roma | Torino School of Management | 21 HH



Hes-so/// Vi

> (IS for developers: examples aEE=D

Evolution des nuitées dans les destinations

* Observatoire Valaisan
du Tourisme
‘ Sierre-Anniviers I

Nuitées: 2985
Evolution: -32.68%

-72.7 7419

Leaflet | Map data © OpenStreetMap contributors, CC-BY-SA, Imagery © Mapbox ment| 22 16X
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> (IS for developers: examples aEE=D
5% PubliBike

How it works Subscriptions Map FAQ Register
il = i . =
Sion x { icogne =

¢ lens
Ayent /D
& Arbaz /\
|
1 \S¢77; = Chalz

2 S ; . Grimijsuat ' "
= ~—— ; e -
Terms of Use | Report a problem

'. ‘; . ' d i :' _‘,% 5 -
. ’; '\.' - -_"< St : ) 5 .'\:
ooogie . : Saint-téonard 7
S A~ ey S Saviese P Grone
) pae——— 2
-

Chateauneuf-Furet
Avenue Maurice-Troillet | 1950 Sion

Nax
. . . )
Bikes E-Bikes Mant-Noble
2 2 Vex . Vernamiége

Les Agettes
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> (IS for developers: examples aEE=D
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> (IS for developers: examples

- - & L DR
‘ x A ? - 2 7 .I;:“: L .j ‘(ll.o.,
P : = o v e e
Search ace Route Service Coord ) %, v, a 00
o SIENE/SldefS S

Winter

Les led

Rail | Bus | Boat +J:.

Accommodation + ) a
Services + '

534\ZZ ",

Nature | Landscape + ) L 71
Route numbers ) :
Weather | Snow J ,or
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> GIS for developers: examples aED=n
@ SENTIER RAQUETTES MONT-PELERIN RAQUETTE ANEIGE @

on élabncﬁe
s

o8 N s\ @
AV AR S Vo . ' " ‘ 1300 m.
Map Satellite = ol = ‘:‘ I }\ | ASH L.
v IBR ’ 1200 m,
P 2

1100 m.

900 m. a

0 km 6.81 km

\~. Mont Peler
, l lOQQm";‘

-ED- Localité Montreux
@¢ Distance 6.81 km

@ Durée 2h30

Z) Dénivelé 310 métres
.22 Difficulté Moyen

i r . : —- > 7/ 1 Ly
I = - — .',. 3 - - - ,2" 3 p ,| 5‘-
- o > . — " ~ 4
C Aoy = .',--"(‘\' . - D, o e P Al vl on A TR
- 3 AL I

) Haqe may bé subject 1o copyright Terms of Use
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> (IS for developers: examples aEE=D

110.0

e

-
T
——

' = ' ' pS &,
£ f.‘sr&.-,:m
= ’& i TR

(eg.m )

49.6

333

Simulated NO_ concentrations

OpenSense: air pollution in
Swiss cities

22.3

15,0
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examples

> GIS for developers
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> (IS for developers: examples aEE=D

Health profile Tralil profile

o Votre niveau Activitd & [T S
il NTySHue Mascher TTTTTTTTTTTTTT] “
MobiliLe
articulaire :f;:’i vectorisation CITTTTTTIITTTTT
CLITTIITTTIITT]
Sans itezse IIII \ , vectorisation
daulewrs marche .
Tamps
Fruilibre da u
marche I_|_I
EENE
Pas Capacits
peur du

vide A
E

LU

SanTour App

.

Recommendations

parca disiamce  temps  Ben SO
Lo Sauls A.58km 1h Enuke
La Lup & 373k 1h ks

SAitantian =i doulewrs importances

E. ki 278h  Snuks

ZinglEeil Moanuel chamim dde L 108k Ih Snuky

3
8
3

Zinal-=elit Mount=t Clhemin d it 188km .50 Spuds
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