Workflows and tips for creating
nice cartography
with QGIS

by Karsten Vennemann
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In this talk | will wrap 3 things together

A cool travel adventure

* Notes on the inital process of
starting/making a poster map

- Examples and tricks with QGIS
cartography
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The story

Our travel adventure that lead to this poster map

2021 | asked my son Kai if he wanted to go on a
bicycle trip in South America

Lake Titicaca, Bolivia to northern Argentina ?

Due to Corona / Covid restictions
our plans for the Fall of 2021 fell apart

...then in Spring 2022 the land borders
Bolivia — Argentina re-opened !

Nice cartography with QGIS *% TERRA GIS

De Copacabana, Bolivia a Mendoza, Argentina en Bicicleta - Toesin EnviRowwien ReciovaL Anausis




Start in Copacabana
middle of May 2022
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Lake Titicaca
elevation above 3800m
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Tiahuanaco
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Saved by Argentinian Angels when my bike
pedal fell off on the Bolivian
Altiplano
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Altiplano

Lama Land

Potosi

3894m
View of Cerro Rico
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Minero
Kai
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Tilcara
Argentina
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Mountain
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The Map With QGIS capa ._

Print size 36 * 67 inches

300 dpi PDF or PNG ~ 250 MB

Scale 1 : 750,000

UTM Zone 20S / WGS 72

Project directory on hard disk: 102 GB

Tour statistics
Cycling days 36
Coldest morning -11°C
Route length 3,061 km
Max. Elevation 4,630 m
Down accum. 22,993 m
Up accum. 20,383 m

Map Project & Cartography work stats
Start October 2022
End Nov 62025
Estimated work hours 350
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Route elevation Profile
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Pedales caidos. Reparacion de la bici

con la ayuda de nuestros angeles

argentinas Eric y Autina

Intento fallido de acampar

Noche con una familia campesina en Ancocala
Primera noche acampando a 4.337 m después
de una larga subida caming a Patacamaya
Lugar hermoso para acampar poco despuds de
pasar la laguna detras de Challapata con
flamencos en la orilla

Acampando a 4,195 m después de una subida
dura, Karsten promociona su afeitadora en
ur video matinal

Fota: Inicio de una larga bajada

Foto: Valles impresionantes a ko largo

del o Pilcomayo

Vista desde Potosi hada el Cerro Rico

Roca inestable arriba de la ruta

Almuerza en el pueblito de Visigza

(28 habitantes)

Mil kildmetros escritos en polvo, viento

y argullo viajero,

Salar de Uyuni, Isla Incahuasi

Salar de Uyuni, fotos con parspectiva

Salar de Uyuni con agua, fotos y videos
Hostal en el pueblo minero de Atocha
Acampando apenas apartado de |a ruta
Acampando kejos de la nuta con un delo
estrellado increible

Acampando en el camping El Angosto
fcampando en la cancha de La Viia, primera
noche con un perrito el

2.000 km — piemas Norando,

corazon celebrando.

Hurnitas y milanesa an un restaurante al

Paseo en bicicleta

=s=s Ruta del tour en bicicleta
=== Excursiones

Camping

@ Hostal / Albergue

a Puntos destar:.adﬂs
del viaje

Hydrologia
e Lagos
Salares, lagunas salinas
vy humedales
—— Rios permanentes
-------- Drenaje estacional:
rios v quebradas

Fronteras administrativas
£ Frontera nacional
[ Frontera estatal
[ Parques nacionales
y dreas protegidas

De Copacabana, Bolivia a Mendoza, Argentina en Bicicleta

Asentamientos

Centros urbanos

Infrastructura

=" \ias férreas
Carreteras

{CJ Ruta Nacional de Argentina
[_| Ruta Provincal de Argentina
e Ruta Nacional de Bolivia

Topografia

Elevacién en color {m)
| 6,700

500

+ Cima de la montafa (m)
Curvas de nivel {m)
1000 m
200 o 500 m
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Project Planning

From idea to map

e Size, detail -> scale and extent ?

e Data selection, aquisition/collection and processing

e Data suitablity / issues
e.g. gaps in DEM, detail of rivers, missing river order,
different attribute data among countries (road order)...

How to decide - thoughts

e Settle on scale - detailed enough to show detail of topography
e Still printable poster size (max. width 36 inch)
e After digitizing route, decision to use 2 ,,colum layout“ N and S
parts (due to route length N-S orientation)
Still rotation from N needed to fit the route
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(2 data_mess — QGIS
Project Edit View Layer GSettings Plugine Vector er Datasbase Web Mesh Processing Help

eERRY O RBPPr o et
eV ARED ) G & -

Layers E &
« @ ® T & -5 fF O

gis_osm_places_free_1
gis_osm_places_free_1
gis_osm_pois_free_1
ne_10m_admin_0_countries_lakes.shp

| . gis_osm_water_a_free_1

| D radtour — mapextent

| . ne_10m_admin_0 countries lakes.shp copy
gis_osm_waterways free 1
HydroRIVERS_v10_sa
order_vect segment hiovi0 — merged
gis_osm_railways_free_1
gis_osm_roads_free_1
gis_osm_roads_free_1
gis_osm_roads_free_1
gis_osm_roads_free_1
bol_arg_90m_32320

3and 1 (Gray)
6,373

Il

i Spatial Bookmark Manager -| Layers Browser |

Nice cartography with QGIS | | | f’% T E RRA G 1S

De Copacabana, Bolivia a Mendoza, Argentina en Bicicleta TersesrmaL BuvRowen Recionis. At




(@ radtour2022_final — QGIS - a x
Project Edit View Layer Settings Pluging Vector Raster Database Web Mesh Processing
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Data selection / collection

e OpenStreetMap data: rivers, lakes, streets, places
(mountain peaks, settlements, urban areas, poi)

e Hydrology (OSM) but later used other sources for rivers

e GADM admin. borders

e DEM Aster satellite 30m -> 90 m

e World protected areas database

e Self-collected data — digitized route and stage lengths

Converted route to points, every 90 m sampled
elevation (generated statictics and route profile)
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The Good, the Bad and the Ugly
The Bad

Initially collected enormous heaps of data that | later deemded

useless
e.g. huge downloads of Baythymetry data (later outside map extent)

Several river network data with missing river order levels or wrong
resolution - too detailed or too rough

Roads with inconsistent road order between countries
(Peru, Bolivia, Argentina)

The Ugly — Fails

Neded to place all labels 3 times due to software issues
(related to rotation of map and rendering in layout view)

Using data driven label placement in QGIS fixed the labeling issue

Nice cartography with QGIS
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Cartography - Labels

Extensive use of data driven label placement
Combined with rule based symbolization

Mountain peaks
added 2 integer fields show and showname
added 1/0 values to show/not show for each
show = 1 draws elevation in m
showname =1 draws mountain name

Nice cartography with QGIS

De Copacabana, Bolivia a Mendoza, Argentina en Bicicleta



Cartography

Settlements
Label placement based on quadrant
frOm COlumn ® Filter |"fdass” ='dty' and "guadrant™ = 2

Placement

General Settings

The Placement Mode option controls the overall placement of labels relative
to their corresponding features.

Mode @ Offset from Point v
Arranges label candidates directly over the feature or at a preset offset from the feature.
Quadrant 1@dl | &g

3@ | 4@ 15 (abel

GG@be |7G@bd B @be

Y

Offset X,Y | 0.0000 = | 0.0000 S =

Nice cartography with QGIS
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Cartography - Settlements

rer Properties - Bolivia Gipfel — Labels

* Rule-based Labeling - | |5 |

= |Label Rule Min. Scale Max. Scale Text
7| aa MM "show™ = 1 and "showname” = 1 '<b>' || "name” || ‘< /b= <br > <span style="font-

R u I e b a S e d ’ V| aa eleu::: “show™ = 1and “showname™ =0 '<p=<span style="font-size: 7pt™=' || 'elevaﬁon‘;::_
[ ]
data driven labels == oo~ -

@ Description |name and elevation
® Filter  |"show” = 1 and "showname” = 1 £ Test
i)
Else  Catch-all for other features
'I Scale Range
E Minimum (exdusive) Maximum (indusive)
1:100000 1:1000
V| Labels
Value [e="font-size: 7pt; line-height: 0.4;"™>" || ","|| ™elevation™ || "</span>"' - E
ﬂ w Text Sample
U® Lorem Ipsum
o Lorem Ipsum 4 | [L:750000 |~ | |BR |- v

)

0 sbe Text Text *:
2 Formatting Font Open Sans = @v
8B6 puffer
59 Mask Style | Bold K =l
. Background U @ 5 @, B @ ik Ev
J Shadow
abo Size | 6.5000 s
/  Callouts
kY ;

#g¥ Placement Points o E,
1 ¥ Rendering B
= |” coor | (. - €
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Cartography — Custom Icons

Our very on special

Argentinan Highways, {E:' Points of Interests on
like the famous Routa 40 our travel route,
Argentinan Provincial like 1000 km

Roads point layer

with callout label
Created Bolivian one

using Bolivian Flag ... Cycle Route

alCidl

= Camping / Tent

@ Hostal/ Albergue

Nice cartography with QGIS “% TERRA GIS
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Cartography
Camping / Tent
@ Hostal/ Alotamiento

3 icons stacked
e svg tent image
e svg circle image
e green fill

Nice cartography with QGIS

() Symbol Selector

bl ﬁ Marker

SVE Marker

SVE Marker

Simple Marker

Symbol layer type| SYG Marker

Width | 4.000000 + [
_ [
Size Height | 4000000 = d

LInit Millimeters -
Fill colar -
stroke color | ([ -
Stroke width | 1.000000 = | | Milimeters -

L

s

D@ @@
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Cartography == -

* e |line
= vas Marker ine
~ * HMarker
* Simple Marker

PAssERIBIERE S S

== Cycle Route
with drop shadow! :

(5} Effect Properties X 100.0 % oK ="
| = | | Milimzters - | &
Inner Glow A
Inner Shadow El-'}'lj al-|
v Source
= || W =
Outer Glow
¥ | Drop Shadow
Effect type| Source - dash black dash blue dasn cray 1 dash grzy 2
Dpaﬂty R  ——— IDD.D I?-"rl:l - -
Blend mode | Mormal - Save Symbal. . | Advancad_~
Draw mode | Render and modify hd
100.0 %
| Ok | Cancel Help Featire
- || Nurmal -

| R —
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Cartography
Using attributes to show only desired features
Contour lines (elevation) — control line density

v ._Iﬂ contours

Using the modulo operator

Y| = 1000m (%) returns the remainder
v 200m
J soom after division
E Rule-based
-
- |Label Rule
v 1000 m “elevation™ % 1000 =0
v 200m “elevation” % 200 = 0 and NOT "elevation”™ % 1000 = 0 and “elevation”™ > 3000
v 500m “elevation” % 500 = 0 and NOT "elevation”™ % 1000 = 0 and “elevation” < 3000

In combination with thresholds above/below
shows 200m contours only above 3000 m elev.

Nice cartography with QGIS §§ T ER RA G | S
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Map - Elevatlonbased,_'Bac,kground

3. Fancy hillshade

Render type |Singleband pseudocolor =

Nice cartography with QGIS {§ TERRA GIS
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wyer Properties - dem_radtour — Symbelogy *

w Band Rendering

DEM COIOr With color ramp Render type | Singleband pseudocalor ~

Band Band 1: elevation {Gray) -

use sliding transparencies -

B Min [ Max Value Settings

Interpolation Linear >

e.g. high transparency =7 D

Label precision

in low elevations e BB .

opacity 60%

<]

629

DEM color ramp <:|
single band pseudocolor -

1016
1146

1275

1404

1534

1663
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Map Background: Fancy Hillshades

Raster Chunk processing (Linux/Mac) + Skylum (windows)

Python script
S Raster Chunk Processing (RPC)
.. Parallelrce(in dem path, out dem path, chunk| APPlies any one of several raster
S Z JpEiens, mm threada=l ‘ferbose:} processing methods to arbitrarily-large
... .| rasters by automatically breaking up
st 1-o--o| The raster into smaller chunks

325
326
321
328
329
330
331
332

~ |-/ « DEM smothers

(blur_mean, blur_gauss, blur_toews, and
pou mdenoise)

21 o Skymodel Hillshade

-/ o Topographic Position Index (TPI)

3. Fancy hillshade

LJ
(W3]
LJ

Ao W W
i

SV
O WD O =] oy U e

LI Y = Y =Y Y S Y = = Y T = S S S B 'S B 'Y
=" of [V S B
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Fancy Hillshades with

Raster Chunk processing (Linux/Mac) + Skylum (windows)

&= Sky lllumination = O X

Uniform

overcas Select illumination

Clear
—  type

General Type 1 (CIE standard overcast sky, alternative form, steep luminance gradation toward zenith, azimuthal unifoermity)

General Type 2 (Overcast, steep luminance gradation and slight brightening towards the sun)
General Type 3 (Overcast, moderately graded with azimuthal uniformity)

General Type 4 (Overcast, moderately graded and slight brightening towards the sun)
General Type 3 (Uniform luminance)

General Type 6 (Partly cloudy, no gradation towards zenith, slight brightening towards the sun)
General Type 7 (Partly cloudy, no gradation towards zenith, brighter circumsoler regicn)
General Type & (Partly cloudy, no gradation towards zenith, distinct solar cerona)

General Type 9 (Partly cloudy, with obscured sun)

General Type 10 (Partly cloudy, with brighter circumsolar region)

General Type 11 (White-blue sky with distinct solar corona)

General Type 12 (CIE standard clear sky, low illuminance turbidity)

General Type 13 (CIE standard clear sky, polluted atmosphere)

General Type 14 (Cloudless turbid sky with bread selar corona)

General Type 15 (White-blue turbid sky with bread solar corona)

Nice cartography with QGIS {§ TERRA GIS
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Raster Chunk processing + Skylum

Visualize illumination sources export csv file
and strength for each for use in the

& Sky llumination - b X pyt h on sc ri pt

8.888521674
8.B888e85584
8.B888691218
B.8e0952494
8.88183446

8.88897316

8.88a49443

8.eee741369
8.888989942
, 8. 888678189
]
8
4]
]
8
8
4]
]
8

.BBB515116
.BeR4e4816
.BRRY17986
.BBBREET10E
. 088484959
.BBBR4B6EE51
.BeRy15982
. BBBRYEE995
. 088458698
256,44 ,8.888589415
258,44, 8. 888481719
251,42,08.888676398

TURBID distribution. 250 points. sun (45,1807
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Creating the Hillshade

in RCP using the illumiation csv file exported from Skylum

DEM Raster processing & creating hillshade

1. Reproject and deflate with gdalwarp

Potosi -— -Sucre
gdalwarp -—srcnodata -—-32767 -—dstnodata -—-99 -—of -GTiff --t_srs -EP5G:32320 |-co -COMPRESS=DEFLATE - -—co -PREDICTOR=2 -

Shome fkarsten/data/radtour/dem/320 w66 larc v3.tif  -/home/karsten/data/radtour/dem/s20 wi6e 32320.tif-

2. Denoise

-m -mdenoisef-s-1500--0-20--p-12--n-10--t-0.6--v-20 -——verbose -

fhome fkarsten) 1 talra 1? VLT f 1EE“E;H WGEE 32320 sml.tif -/home/karstenfdata/radtour/dem/s20 wies 32320 sml dn.tif-

3. Run Skymodel

python3 jraster chunk processing.py--m-skymodelf-5-1000--0-200--p-12§-1-lum turbid.csv|--verbose -
fhomefkarsten/data/radtour/dem/s20 w66 32320.Cif-/home/karsten/data/radcour/dem/=s20 wl66 32320 =m3.tif

Nice cartography with QGIS §§ TERRA GIS
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Laguna A
Wiﬁaymaﬁ

o g 7
- E«é/ Kalla Centro

¢ H
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Outlines/Fills: Protected areas and Borders
Protected Areas Country and Provincial Borders

Wiy £y '\ T - >
A A f .-f b " nF" ‘.3\, »\ \_ 7
F Smp\e Fi\l q ¢
Sapo B S =]
4238 Ly | e
: WYY
erro Pucarani ) AN A~
4116 ; bt Wifavma —
’ - j T 4“ < () Layer Properties - country all — Symbology
+ i - Symbol layer type Simple Fill | 5
Acutani | - = Single Symbol
) f -
ke 983 : \1"‘5' neeer % nFII
W £ Ppraue Naciontit ) . I— |
¥ Tynari L 3| e coor | R
1 {_ lu“' \ e 1‘ d Stroke width | 0.300000 R .
W o s s :

Q, " ?’ \ L Cerro r;.' s +
-l " Quenam i Fhullu Punchu ’ \ Stroke style | =-==--Dot Line 3
"‘"'?' h N A0S i"i*‘i% ‘F' 4641 J Ay

Symbol layer type Simple Fill

4 ’
- - 4 2 "
A Sxalg & a5 ¥ 4 R ® :
by \ \ . ‘ j < Filcor |
+ y -
Kimsa ":e';"’ \"‘L\-‘.‘-ah v Qarma 7 <« Fisve | I sold
Ulallawa W “-IgﬁB % L Sn jQ:
| 4384 | A swoie coor | (I
:: 1 Stroke width | 2.500000
A c L +
J BFFo Y el A 5077 —— i
L ey T [ Stroke style Solid Line
Majona Liallaw
5138

Join style T Bevel

w Layer Rendering

+ Opacity
Warawarani ! I
% ayer
4417 i A Blending mode
+ \ 9 Mormal
4510 T i

il

shape burst

Draw effects

ucuri
5162

Control feature rendering order

" Parque Nacional’’ fill
] N = stack of

i . by, -
2 simple fills
+ transparency 15%
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Shape burst Fills - Borders

Protected Areas

* || Fil i
Shapeburst Fill

L

Symbal layer typd] Shapeburst Fill -

Gradient Colors
Color transition
to transparent
Color ramp
Shading Style
Whole shape @,

® Setdistance | 3,00

Millimeters A @,

ik
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Lakes and Salar/Lagunas

B
NN . . e
2 = - ¥
2 - € = |
e ¥

« Optimized area fills (shapeburst fill or raster fill)
* Raised / beveled land edges (x/y offset lines)

Nice cartography with QGIS “% TERRA GIS
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Raised / beveled land edges for display

Lake example

xy offset
-1.4 pixes

buffer: make 1 pixel smaller
translate: offset x,y pixels

(2} Layer Properties - water Bolivia buffer copy — Symbology

= Single Symbol

« [ Fin

- [] Fil

Symbol layer type Geometry Generator

Geometry type | |~ Polygon [ MultiPolygon

Units Pixels

Geometry Generator

[] simple Fill

Nice cartography with QGIS
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Raised / beveled land edges for display

Lake example

0 Layer Properties - water Bolivia buffer copy — Symbology

E Single Symbaol

« [J Fin
v D Geometry Generator
- [C] Fin
Simple Fill
Symbal layer type Simple Fill

e make line thicker Fill color
* n.‘ove layer below Fill style B :oic

filled lake layer
e repeat for second stroke color

layer for low edge Stroke width | 1.000000

Nice cartography with QGIS §§ TERRA GIS
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Lakes representation - 4 layers
Lake example

—— ——

() 2)

simple blue fill &ape burst fill \ 2 stacked

offset dark line

=raised /
beveled
land edges

@ \ combined

offset light line

Nice cartography with QGIS
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Raster fills: Salar/Laguna + Urban Area
Salar/Laguna (Salt Lake) Urban Area

() Layer Properties - salt flat /wetland (point) — Symbaology () Layer Properties - Urban Structure 1 - greyscale image — Symbology
O, = Single Symboal Q = Single Symbol
- | Fll ~ B8 Fn
| Raster Image Fil - Raster Image Fil

using a raster fill
(greyscale image of
salt hexagons)

Set H/W sizes to
manage display

D /projectsfradtourkarte 2022 fterra/salar 7t. png

using a raster fill
for Urban areas

D jprojectsfradtourkarte 2022 /fterra/city 1.png

Width 22000000 Width 22,000000
Unit Millimeters Unit Millimeters

Nice cartography with QGIS <3 TERRA GIS
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Chugi Warani

Salar de Uyuni :
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Nice cartography with QGIS §§ TER RA G | S

De Copacabana, Bolivia a Mendoza, Argentina en Bicicleta Texesriia EnviRowven Recionac Avasi




Laguna A
Wiﬁaymaﬁ

o g 7
- E«é/ Kalla Centro

¢ H
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‘. i‘ “Morro de -
X Ln:terrlllns
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Hillshade

GIS Jake- Cartography, programming, and a love

Of the mountains

Introducing raster chunk processing
https://gisjake.blogspot.com/2018/10/introducing-rasterchunkprocessingpy-

aka.html

The Wandering Cartographer Shaded Relief using Skymodels

Courtesy of Raster Chunk Processing
https://wanderingcartographer.wordpress.com/2020/05/08/shaded-relief-

using-skymodels-courtesy-of-raster-chunk-processing/

General sky models for illuminating terrains

Patrick J. Kennelly & A. James Stewart
https://www.tandfonline.com/doi/abs/10.1080/13658816.2013.848985

Nice cartography with QGIS <3 TERRA GIS
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Contact

Karsten Vennemann

karsten@terragis.net

www.terragis.net
Bicycle trip blog

https://lapaztobuenosaires.blogspot.com/

Nice cartography with QGIS “% TERRA GIS
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