AG2412 Visualisation techniques L4: Thematic mapping

L4:Thematic mapping

Kraak & Ormeling, Cartography — Visualization of Geospatial Data
- chapter 7: Statistical mapping
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Statistical data collection

Statistical surveys of socio-economic data

continuously population (10 years)

health (good surveys

Collection of / developed)
+ Census

SoseREEdele industrial activit
data e y

education and schooling

Privacy regulations: data are combined before publishing.
Information on individual households, farms, plants, companies can not be
worked out from the data.
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Statistical data collection

Statistical surveys of physical, chemical and biological data

continuously (RS) Water flow and chemistry

Soil conditions

Collection of /
+ Sampling

physical, Biomass production

chemical and PICHEIS — (carbon mass balance)
biological data \

Agricultural production

Privacy regulations: data are combined before publishing.
Information on individual farms and plots can not be
worked out from the data (dependent on legal regulations in country of study).
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Data analysis

After the collection of the data, these have to be analysed in order
to choose the correct method for their representation and visualisation.

1. Assessing validity of the data:
- when were the data collected?
- in which way?

- for what purpose? Usefulness,
- for which period of time? > reliability and
- to what area do they refer? accuracy of data

- are they comparable to older data
(in order to realize a time series)?

J

The description of the data is called metadata, and
ideally the metadata should always follow the data,
e.g. in the data-file header or as a separate file.
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Data analysis

2. Assessing data characteristics:

- the nature of objects the data refer to (point, linear, areal, volumetric
objects)

- the type of change in the data (gradual, abrupt), related to distribution

continuous (measured everywhere - air
distribution / pressure, temperature)
\

discrete (only at certain locations — land cover
classes, vegetation classes, bedrock classes)

- the measurement scale (nominal, ordinal, interval, ratio)
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Data analysis

Nominal Differences in data

—

scale qualitative

—_—

Ordinal ———, Differences in data
scale hierarchical, there is \

D a =
a natural order

measurement

scales \

Interval scale —— Order +
distance ™\ Temperature:
°C or K scale,
Vegetation index

Ratio scale —— Order + distance +
comparison between ——  Population density:

values no. of inhabitants/km?
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Data analysis

Absolute ratio: result of direct measurements or
addition of units

\ income (in SEK) — continuous variable
Ratio scale no. of children in a family — discrete variable

i

Relative ratio: absolute ratio data related to
other data sets

l

putting the absolute ratio data into context

G A T

index values . densiti potentials
averages ratios ensities
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Data analysis

Index values for time series:
- how much in today’s money was 10000 SEK in 19507

- ratio between the population or an area and the resources available to
that population (either the residential area or the agricultural area they
are cultivating)

Non-area-related ratios:
- relationship between any two data sets (no.of doctors/population),
- or relationship between two subsets of population (no.of doctors/no.of
teachers)

- example:

total number of influenza patients in Sweden = 100000

total number of influenza patients in Italy = 120000
But, Sweden has ca. 9 million inhabitants and Italy ca. 60 million inhabitans!
A more objective comparison is to compare the ratios:

ratio of influenza patients/population =

ca. 1% (Sweden) = 0.2% (ltaly)
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Data analysis

Averages:

- characterisation of a data set by one number

- this is only successful for data with small variation in measurement
- three different average measures:

A series of given data values: 1, 1,1, 1, 2, 3, 5, 10, 100

mean = sum of all values / number of all values =
(1+1+1+1+2+3+5+10+100)/9 = 13.77

= the middle value (50% of all values are larger/smaller
than this value) = 2

mode = the most frequent value = 1
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Data analysis

Nearest neighbour index:

- distribution patterns of point locations, the topological charateristics of line
patterns, the shape of areal patterns

- R, = comparison between random patterns and actual pattern:

f

0 -> all observations in the actual pattern are in one point
R, = < 1->actual pattern is a totally random one

2.15 -> actual pattern is completely regular (distances
> between all points equal)

Table 1 Nearest neighbour index values of places over
10 000 inhabitants per province in the Netherlands

Drenthe l 6

On \‘Ilf\\cl 1.5

Limburg 1.20 be
Friesland .18 P P
Noord-Holland 1.16

Noord-Brabant .15

Gelderland 1.08

Zeeland 1.04

Zuid-Holland 1.01

Utrecht 1.0

Groningen 0.93

Flevoland 2.1
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Data analysis

Potentials:
- potential in physics = attraction between two masses = (m,*m,) / d(m,,m,)

- in geography:
virtual interaction between
the inhabitants of different cities = population potential
expected purchases in a market = market potential

- population potential at a certain location =
chance that the people at that location would
meet people from other locations
(neighbour cities)

Interval scale of human
interactions in the UK and Ireland
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Data adjustment

Normalisation — to minimize the distorting effects of irregularities in the
population structure or geographical features

Ethiopia* Population Pyramid
1936

rrr 22
> YN NNNNYN
b ¥ usegpy
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Data adjustment

Ethiopia* Population Pyramid
1636

Example 1: é
- birth rate = number of births / 1000 inhabitants el

- death rate = number of deaths / 1000 inhabitants —— e =

But birth and death rate depends on the form of the population
pyramide.

In an area with a large amount of old people,
death rate will be higher and birth rate lower
than in an area with a normal population.

v

Data adjustment necessary!

- fertility rate = number of births / 1000 women in child-bearing age

13
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Data adjustment

Example 2:
physical geography - minimizing effects of relief upon climate

0.6°C degree decrease in temperature for each 100m of elevation

!

All temperatures can be adjusted to their sea-level values.
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Data classification

Mapping unprocessed data ——— Unclear visualisation

1

Data classification: systematical grouping of data based on one or more
characteristics

|

Clearer map image

The data classification can be done either by producing a
new thematic layer, or by symbolisation of the original data
Into discrete classes.
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Data classification

Limit the number of classes: humans can handle approx. 7 classes to get
an overview and and understanding the mapped theme at a glance.

Statistical data

S

Classification No classification
Legend: several grey shades Legend: continuous grey scale
Al _
Advantages: Advantages: |
- a limited number of grey shades - the resulting image is not

improves the legibility of the map ~ generalised

Disadvantages: Disadvantages:

- data is genera”sed - difficult to perceive small
differences if the areas are far away
from each other

- not possible to do in most software
packages

16
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Classification vs. no classification

population density

Data classification

geometric
10- 39
39 - 154
154 - 607
607 - 2384
2384 - 9368

nested

10 - 1667
1667 - 3585

6067 - 9368

L4: Thematic mapping
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Data classification

Classification requirements:

1. The final map has to be as close to the actual statistical surface as
possible:

Statistical surface:
3D representation of the data, z = numerical value of the attribute

Pk e

stepped surface continuous surface
(choropleth map) (isoline map)
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Data classification

Classification requirements:

2. The final map should display the patterns/structures, which are
characteristic for the displayed phenomena. Extreme values should
not disappear through classification method.

3. Each class should contain observed values.

If these requirements are met:
- map gives a clear overview of the phenomenon,

- it is possible to determine value of the mapped attribute at every
location on the map.
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Data classification

Classification in 3 steps:

1. Choose a map type.
2. Limit the number of classes.

3. Define the class limits — the most difficult step.

Fr B

Graphical methods Mathematical methods
Break points Equal steps
Frequency diagram ~ Quantiles
Cumulative frequency diagram Arithmetic series

Geometric series
Harmonic series
Nested means

20
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Data classification

Graphical methods of classification

L4: Thematic mapping

Break points — separate classes at points of discontinuities in the

observation series

Frequency diagram — plot all frequencies, find discontinui

a o m TRRRRR Y% 5%
> A LSS L LYY
Cumulative frequency - - —
diagram — plot the added § R :
frequencies \ o N
N | B N = =
0 ! N =

(L

21

ties

1
100°%
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Data classification

Mathematical methods of classification

8000

6000

All methods draw a curve on top of observation series:
the classification method is chosen according to this curve.

N normal
L linear
A arithmetic
G geometric
H harmonic

®

22
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Data classification

Linear curve L — Equal steps classification — equal width for all classes

N normal
L linear
H A arithmetic
G geometric
H harmonic

@

23
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Data classification

Quantiles — splits the number of observations proportionally over all
classes. 4 classes: quartiles, 5 classes: quintiles, etc.

N normal
L linear
A arithmetic
G geometric
H harmonic

@

24
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Data classification

Arithmetic series — series ay, a,, a;, a,,..., where a_,,=a, +c, c=const,
curve A

N normal
L linear
A arithmetic
G geometric
H harmonic

@

25
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Data classification

Geometlric series — series ay, a,, a,, a,,..., where a_,,=a,*c, c=const,
curve G

N normal
L linear
A arithmetic
G geometric
H harmonic

26
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Data classification

Harmonic series — reciprocal values of the attribute form an arithmetic
series - series ay, a,, as, a,,..., Where 1/a,,,=1/a, + c, c=const,
curve H - gives a good classification of small values

N normal
L linear
A arithmetic
G geometric
H harmonic

&

27
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Data classification

Nested means:

1. calculate average of all values, a, set a as one class boundary,

2. calculate average of all values<a and all values>a, set these

two averages as class boundaries,

3. etc. until you reach the desired number of classes (always a multiple

of 2.)

N normal
L linear
A arithmetic
G geometric
H harmonic

&)

28
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Data classification

Every method results in different classifications:

equal quantile arithmetic geometric harmonic nested

10-1882 10-708 10-634 10-39 10-12 10-1667
1882-3753 708-2967 634 - 1881 39-154 12-17 1667 - 3585
3753-5625 2967 -4241 1881-3753 154-607 17-25 3585-6067
5625-7496 4241-5925 3753-6248 607 -2384 25-50 6067 -9368
7496 - 9368 5925-9368 6248 -9368 2384 -9368 50-9368
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Data classification

Every method results in a different map:

arthmetc

10-634

| 634-1881
1881-3753
3753- 6248
62489368

] 10-708
706 - 2967
574241

o

harmonic

{10-12
12-17
17-25
25-50
50-9368

nested

| 101667
1667 - 3585
3585 - 6067
6067 - 9368

@

30



AG2412 Visualisation techniques L4: Thematic mapping

Data classification

S0, which classification method is the best one?
- the one that has the curve that best fits the observation series

10000

- or the one which produces the best-fitting

statistical surface to the original statistical
Surface:
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Data classification

oqual

Classified
surfaces

Original surface

b)

32
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Cartographical data analysis

Goal: to assess the characteristics of the components of the information
and deciding which graphic variables to use for the visualisation.

Step 1: find the common denominator for all the data elements/

categories selected for representation The title of
the map
Land Apples Pears Prunes Cherries I ( Jthe Total
Saarland 30 10 20 10 10 80
Schleswig-Holstein 120 20 20 20 20 200
Hessen 130 20 40 30 10 230
Rheinland-Pfalz 120 30 40 40 10 240
Bavaria 210 40 50 30 10 340
Nordrhein-Westfalen 280 60 40 40 20 440
Lower Saxony 390 40 40 30 10 510
Baden-Wiirttemberg 900 160 100 30 20 1210
v

Fruit production in Germany in 1967

33
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Cartographical data analysis

Step 2: assess the data variables that vary from one data element to
another.

Example: soil map — the geographical location of each sample site, the
various soil units

Step 3: assess the measurement scale of these variables, the range of
the data and the length of variables (= the number of classes/
categories).

Step 4: assess the information hierarchy — which aspects are the most
important ones, which are the least important, what data categories
come in-between and in which order? Translate the information
hierarchy into graphical hierarchy.

Step 5: construct a preliminary visualisation — shows trends, patterns,
etc. that one should stick to during the actual mapping. Transformations
are applied to this visualisation, depending on the audience and
communication objectives.

34
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Mapping methods

Mapping methods = standardised ways of applying the graphic variables for
rendering information components. They take into account:

- measurement scale

- nature of distribution of objects

- continuous/discrete distribution

- smooth boundaries or not

The nine most common mapping methods:
- chorocromatic maps or mosaic maps,

- choropleth maps,

- isoline maps,

- nominal point maps,

- absolute proportional maps,

- diagram maps,

- dot maps,

- flow line maps and

- statistical surfaces.

35
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Mapping methods

Chorocromatic or mosaic maps

Greek: choros = area, chroma = colour

!

Chorocromatic maps:
- rendering nominal data (qualitative) with the use of colours,
- or black and white patterns.

S

\ u‘ g‘
, S . ke S
' - \ 20 min b X\ \’ [’ Hi 4 »
| = 2 R N A aie /s
| 1Y N \. ‘s§ = i » H“t’:j SR
At - & N P (3
; 2 \ ‘ IJ")
; A S \ § | SER— "/“jf s
! T‘ 3 \ e ' :' 3 /’ / /% :!" ; AL Ao
. § T 100 i fee s LS 3 /
¥ § ’ g N T 2y /b /,/f/ i =
~ | | 4 LYy . et
R - - \ 0P Ol R & AL
W N
d > s 5
N N | % 7~ o
£ aboriginal languages \“ : S A "/// Sl a
N English NERT TN e et EEmmm— e,
] uninhabited B\ B e . E:‘.::fn—.r*‘““
o € hworary r\~‘:4‘-o. e e B
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Mapping methods

Important: only nominal (qualitative) differences shown!

l

NO hierarchy, NO order!

l o

Different colours Patterns
Bazic and intermediate interqlacial and zupraglacial l
lavaz with intercalated zedimentz. Younger than 0.7 m.y.
Bazic and intermediate extruzive rocks with intercalated
sedimentz, 0.7 - 3.1 m.y.
Bazic and intermediate extrusive rocks with intercalated But
zedimentz, Older than 3.1 m.y. . > .
:i\?i% E;:’ji;.:’"f:: intermediate intruzionsz, gabbro, dolerite - they have tO be eaS”y dISCeI’nIb|e
NRY x an 101IEC
Acid intruzionz, rhyolite, granophyre and granite one from anOther
1 - they have to be comparable (no
_ _ domination) -> same grey value
But: problems with perception: ooy
- psychological values | 7 7
- perception of one colour affected | ; V i
by surrounding colours s X4
- saturated colours only for small bR |
areas (no domination) 4 | J
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Mapping methods

Influence of the area sizes, when non-area related phenomena are

mapped:
rr \ 20 min
| \ N
‘ N
{ \ \
.\ \ \
fH | \
IIZ!abor@ginal languages \ ‘ 4 §
S S:i?wlllwsahbi!ed N v %
English speaking Correction: add a histogram
communities cover the with the number of speakers.
same area as the aboriginal I
speaking communities.

Not true! Outback is much
l more sparsely populated than
the coastal area with

Number of English speakers = predominately English
number of aboriginal speakers speakers.
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Mapping methods
Choropleth maps

Greek: choros = area, plethos = value

!

Choropleth maps:

- rendering discrete values (ordinal, interval, ratio data)

- values calculated for areas and displayed as a stepped statistical
surface

- using differences in lightness (grey value) or saturation (chroma) of a

colour. / \

39
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Mapping methods

Differences in grey value / saturation

1

Differences in the intensity Hierarchy + order
of the phenomenon: if correctly

applied — percentage/density that is

twice as high as another percentage/

density, is represented

by a twice as dark grey value.

1

Dark values: high intensity/density of the phenomenon

Light values: low intensity/density of the phenomenon

40
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Mapping methods

Two main types of choropleths

| P

Density maps: Non-area related ratio maps
- ratio in which the areas covered
are in the denominator

Important difference for map-use: visual impression of a choropleth is
affected by both the tint and the size of areas.

value /area
Production procedure for both types: 0 V-0 / - 0\ 33' W
1. absolute value ". Ly & =
2. put the absolute values into e A o 13
DEREFECINE e 9.r9_e'st.h_T_-_-

3. classification (max. 7 classes)
4. assigning grey values to classes

41
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Mapping methods

Classification: simplification of the image.

Condition:
minimal difference within classes + maximum difference between classes.

|

If the condition can’t be met:
unclassified choropleth map with a continuous scale

popuiation density 0

Economic postion - males 16 and aver

Display Calculate Tools Optiens Help
5 ] T v

12016

Compareto. |0
Max |930%0

Crovdon  1D=02aW
124016 93050
|

Java Applet Wiedow

Mn. 1575

Dynamic map update
Compare by cick in
) = l

CommonGesS 1998-2002: Economic_postion_of_males_aged_106_and_over
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Mapping methods

A dasymetric map:

A choropleth map where area boundaries are adjusted to the occurrence
of the phenomenon.
Usually: area boundaries are artificially created boundaries (l.e.

administrative units or similar) that have nothing to do with the
phenomenon.

A dot map of the A choropleth with statistical
density of demarcation areas

student population , Bed S
in Utrecht “ sooooocooaxe W

)¢

™ cel

a 150 - 300 [ ] untenanted
s 300 - 600 by students

® 300 students v
(in apartment complexes)

A dasymetric map

. 5 students

43
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Mapping methods

Per Pupil Expenditure for Public Education in North Carolina, 1994-1995

GOOD

Expenditures in Dollars

B 5.452-7.835
I 5.093 - 5.451
I 4.820 - 5,092
[ ]4s22-4819

[ ]4.000-4621 0 € 100 kilometers

Source: NC Department of Public Instruction, Stalistical Profde. 1996.

1(‘20 miles

5 Classes can be represented sufficiently in black and white as well as by a single hue. The top class
must be black and there must be at least 15% difference at the lower end of the value/chroma scale,

at least 20% difference in the mid range and at least 25% for dark ranges. Percentages of black used
here are: 8, 24, 50. 70 and 100%. Note that when adjacent polygons have black, the dividing lines are
not visible when also in black. The polygon outlines must, in this case, be shown in a light gray or white.
They are shown here in light gray where 2 or more adjacent counties are filled with black.

44
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Mapping methods
Per Pupil Expenditure for Public Education in North Carolina, 1994-1995
BAD

Expenditures in Dollars

B s5.452-7.835

[ 5093 - 5,451

[ 4.820- 5,092

[ 4822-43819 ! 100 miles
|:] 4,000 - 4,621 0 50 100 kilometers

Source: NC Department of Public Instruction, Statistical Profife, 1996.

In this single-hue, 5-class choropleth map, the hue cyan is used to represent education expenditures.
The percentage of cyan is varied ineffectively for providing a clear distinction between each class

and for highlighting the highest data quantities. The percentages used are: 100, 85, 70, 55, and 40. A
difference of 15% per step is not visually distinct enough to make for an effective single-hue series.
There should be 20% or more difference in chroma (the amount of hue used, expressed in percent)
between the darker hues in the single-hue series. At the lighter end of the scale, the lightest hue should
be quite light (e.g., 10%) with at least 15 to 20% to the next hue for effective differentiation of low
chroma hues. With 4 or fewer classes, it is not necessary to vary the value (i.e., no need to use black).
But with 5 classes and a single hue, decreasing the value (adding small amounts of black) for the
darkest hue helps with differentiation per hue and with highlighting the highest data quantities.

45
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Mapping methods
Per Pupil Expenditure for Public Education in North Carolina, 1994-1995

GOOD

7

Expenditures in Dollars

B 5.452- 7835
[ 5,093 - 5,451
[]4820-5092

[ ]4622-4819
[:] 4,000 - 4 621 0 50 100 kilometers

Source: NC Department of Public Instruction, Stalistical Profife, 1996.

O

Sp 1(IX) miles

Shown here is an example of a single-hue graded series for a 5-class choropleth map. Single-hue
series' really work better for 4 or fewer classes but a single hue can be "stretched" to 5 distinct
value/chroma steps by varying the percentage of the hue, and decreasing the value (adding black)

of the hue for the highest data class. Percentages shown here are: 8, 24, 48, 80, and 100% Cyan with
10% Black added to the 100% Cyan. Percentages will vary depending on the hue used. Green works
well for a 5-class single-hue graded series. Magenta, red, orange and brown can also form 5-class
single hue series' but yellow would not work well.

46
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Mapping methods

Choropleth map = the prototypical thematic map
- most commonly used for portraying socio-economic data.

Advantages:
- easy to produce and read,
- patterns are easy to recognize.

Disadvantages:

- no variability within zones,
- boundaries of zones are often not related to phenomenon.

47
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Mapping methods

Isoline maps
Greek: iso = equal

}

Isoline maps:

- represent continuous phenomena

- isoline = a line which connects points with an equal value
- the data: measurement values that refer to points or areas

48
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Mapping methods

Production procedure for isoline maps with point-based data:
1. measure data in sampling points
2. categorise the data in classes
3. draw class boundaries by interpolation
- construct the points that “have” the class boundary value
- connect these points -> isolines
4. Add tints in-between isolines to better perceive the general trend.

83 /a8 a 30 - 40

|7 - —~ . —
14 93 8 =54 ?P'l 104 93 .;E 54 20 - 30
a3 RE
D €.
¢ 34
(!

70 - 80

80 - 0

90 - 100
b) 100 - 110
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Mapping methods

Production procedure for isoline maps with area-based data:
1. cover the areas with a grid and assign the appropriate values to

each grid cell
2. — 4. same steps as for point-based data.

0T
N\ L
l — \\// \ PinWa.y
ST Ty 20
These maps are called: // p \
1 \ // ”5 \\
Pseudo isoline maps Isopleth maps
(Europe) (UK)

Isoline maps show trends:
- in which direction the values of the phenomenon are increasing/

decreasing
- comparison between different phenomena and finding correlations

between them.
50
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Mapping methods

Nominal point maps

- representing nominal data valid for point locations
- by symbols, different in shape, orientation or colour.

Symbols

N

Figurative #{: Geometrical MINERALS
& EXTRACTION
b, | coalfield
j' & Copper
{ ) & Iron ore
‘3’@ @ Lead
Vv Zinc
Easy recognition, Less easy recognition,
difficult legibility of better legibility

complex symbols
51
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Mapping methods

Figurative symbols
- f'&g}:‘ u" (., %!& gw %ﬁ

""’w\,,” or; Yoo ‘_ -“u“

s f c., 7 y'r r' Tegoi

ORGANISK PRODUKTION B

0 5 1% av virldsproduktionen
(drsmedelvirde 1971-75)

l' Il Brodsad {vote)
a 0 e - 2

’ ! b R 2k
6 6 & Hrs durrs -"!%{
? *\. Y Kopra e .

' Jordnoter

Ty
r 04.‘,3“.“

LY

) =
. o=

»
ol

& «
@ ¢

Vindnavor

Crrusiruboes

e

Baraner

- @
©

¥ Dodsr

Kalte

o "
v Kakao

OA=CC 04S¢0
En &0 4 .

¥ Te
@ Tobek Ovorvibgance odlad jord W..
o I
Sockeros Ovenvigonde betesmark M
SOCkorbesor Vi |
! SOCkorbeso Vikhigare skogsbruksormrdden : ‘
b '
W V' Bomull A N e
Ovrig skogsmark T4
0 5 miljo djur Vikngare havshiskeomedden
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W w Far I oduciy mark [ rask oken) q‘ w U ko

T om pb Larten matevanw 500 am 3
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Mapping methods

Geometrical symbols

MINERALS

EXTRACTION
] Coaltiers "
@® Copper
@ ironore

® Lead
® Zinc

PROCESSING

.| teed plant 4
ntegrated steed plan @ a’lumushl

« Oll refinery ’m rf‘
A Refinery \
Ce Copper (\'
& Lead Nilgata \
in Zing

Cu

‘hnllaichl ':::o Osavama
4 o U .\ HONSHU
"7"°
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Mapping methods
Absolute proportional maps

- representing discrete absolute values valid for point locations

- by geometrical symbols, where the size of the symbol
represents the value of the attribute.

ORE DEPOSITS AND  The Skellefte ficld contains sulphide ores contain-

Operatng Closed Prospect Org, mil

MINERALISATIONS ing copper, gold, silver, lead and zine. These ores 1963 ’ wnnes
IN THE SKELLEFTE are mined within an area of 150 x50 km at eight >10
FIELD .

different places, while 21 mines have been closed .-10

and 15 are not in operation at present. (T193) o ,_‘,‘

CA TS <0
= G.’ﬁ-'__‘_"f{r“

Domnating metal

Gold, sdvin

SRRLL
m Suphur

2 10 20
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Mapping methods

Requirements:
- legibility — depends on symbol density and contrast
- comparability — depends on the shape of symbols
-> easier to compare sizes of symbols that grow in one
direction than circles

|:| name shape rr::;é
mll 00O
pie a)1:275
. . b)1:2500
The range: the ratio of the highest chart !
and lowest value that can still be |
i i pie chart
_represgnted _pl_’c_)portlonally without e T
imparing legibility. ditferent | b)1:1400
scales
bar a)1:s
Effectiveness of different grepn b)1:100
diagrams:
(a) within each figure - [—
(b) between figures histogram| _ LBl | b)1:100
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

Diagram maps
- maps that contain diagrams

Line diagrams J/—l
//' Bar graphs \_[I_[[

_» Histograms

\ Area diagrams (pie chart)

N

Diagrams

Flow diagrams — Flow maps )
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AG2412 Visualisation techniques

Pie chart maps

Mapping methods

FARMS WITH FOREST 1995

- Farms win forest
- Farws winot Worest

AREA OF DIFFERENT CROPS 1995

m Brad gran

I Cowrsa gran

- LOQuOus plarts and offer ONps

‘ Oredoroas plarts
)

- Loy, ‘orage and plarty ‘or e

;-”-] Potatoes a0 5.0 beet

Falow and
wrtlod aralde nd

Total aroa of asabie
rd heciaws

-~ 300000
==y 200000
—h- 100,000

The increasing amount of
lessevold farming has
weakened the link between
agriculture and forestry on
Farnes, (T169)

The reghonal distribatbon of
crops is detormined by the
type of soil, humidity etc.
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods
A bar chart map

LY e L R R 10 BB 77 BTN’ & . e

. GHANGES OF WINTER 50, CONCENTRATION '~

\»—\" e 2 A4l -’,,") - ,-.' g »3 e .: .’ N I..Q
{ \\‘})‘ /‘/,.g'/" i '// i _/,._7-\_

o

> 4 - J d 2 . Ny
£ A A - o J v
A i - ) ” / 2
S AN T i ) : _ s
4 il » ’ g - '
.' it P coned 4 . -’ :
L/ - = . , ) :

- gv

I 1Sy . abwe :‘ ”~ 4 7 : ‘ . L
: b}
" 4 I y
. e | ’ ——aa o \
IADRANKED &, 5, - / = 3 |

MORSE ; ) R > F
L3 L woper : Y 1 - e\ ' Ly
o l2oie "—‘.\ "’ 5 1 ) 7&"’\"5‘ . - . « 9. 8
Y \ R 08 ‘ ; SO —pr—— .

4 5 / Z Aror Vesa lom
p ‘. TR R 4 |1

i » ) \ © 1L 0 R VA § Seogutes meens Avre Weeies TR BAD 2064
g ; ’ ' l > .
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

Dot maps

- a special case of proportional symbol maps
- represent point data through symbols that each shows the same
quantity and is located as near the actual location as possible

- show patterns

N . .:. . 4 .o ; :&’
Py S n . & g x -
Om,a?s / 8 \ 2 ,\' 3 . Seydbistiafd
\soe ), || 12\ 23 18 ,

Doe V* =, \
3,000 to 11,000 ‘s o s |

=
E eskaupstadhar

. .
N . ~2_ « 4
- Under 3.000 - .
£ “ - )\
o 3 P -
Each dot [+ represents 200 persons : ® / X
in & small viNage or rural area - -
Avna J’,'. Y £ A\
= Sysla boundary Reyk S0 A 3
2 -
- National capital .N‘ ‘%’;,2‘ ot A T
",
Kefla ﬂ;y TRty 2
. b '...‘ 0 ,* o 22 ~
INDEX TO SYSLUR S S - >
. ~e . o
1. Sultcingusysh 12. Yedtor-Baravainssysh
! Rpsarsish 13, Awster-Memavatassish Yestmansaryyi
1 Qergartfiaedharsysia 14. Skagatprddarsysia
1 Wil 15 Eypnfietbharsysh
5 Seafeiizaes-o) Weappadaitiyils 15, Seddar Thisgtpjarspshs =
§ Salasiche 17 Nerdhae-Thmgeyiarainia popu‘atlon and
! Austar-Bardbasirandassysha 15 Nereh e -Mulagish
§ Vettar-Bardhasirandaesyils 19 Sethar-Mslasyshe m° i
1 Vesser-lsafparddarsysly 10 Austue-Skalta'eilssysta Ad 'nIStrative DIVis'ons
19 Nectbar-lsat acdbarsyshy 11 Yester-Skattstelissish
11 Stoadasisia 12 Rargamillasisia

3. Aroessysha
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods
Flow maps

- simulate movement by:
using graphical variables that give an ordered impression
by showing a number of situations adjacent in time
by using symbols, associated with movement

Ko, | NSO

| Coal transport to Lorraine, 1961

the route the direction
- of the of the
' movement movement
the volume
transported

2000
1000
2001

aj‘ in 1000 tons
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

Wind speed maps

Vector maps — size of the force at
a specific point

—» Flow line maps — route of the

Flow maps movement or transport + the size

\ of the transport

Flow line diagrams — route of the movement
+ the size of the transport + the proportion
of things transported by different means

6l



AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

A vector map
: V’;"‘;;'J y?{tf; ({"’"’“ v;s'/’—"é;;:)fé 2 z“; A\ bR RN E &5 (T T Ya

“3"%'5?‘ 537 eth) [ g\

PYIRI

4 .

—
fone 1 tomand

S R
s € riny oy | Dmogun AL Avar e Wetas DN SAS X0t

/Jl- 2%/ ." ev.iem




AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

Flow line GREEN WAVE
maps |

The “Green Wave™ of the 1970x, which meant net The 19805 were characterised by slight inflows of
outflows from the large towns. (T237) people 1o the big cithes. (T238)
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

Statistical surfaces
- 3D representation of quantitative data (as in isoline/choropleth maps)

CANADA
Population Change, 1996 - 2001

Owe brve

... Betene et owne  1B08 ardd 2004 Cansennn of Conen Mratennd by e Gongegry Civaen Detetes Conate, XX (»‘;"u"m
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods
Cartograms PPINg
Not proper maps! The geographical positions of objects are distorted
In order to better show the observed phenomenon.

A cartogram is a generalization of an ordinary thematic map, which is
distorted by resizing its regions according to a geographically-related

input parameter.

Geographically
correct Japanese

railway network
oy PORMER BOVET AN
= nm
Lt
e TR e SRR e
Cartogram Sa000ro
A
m ] Ll
R s Distances distorted
according to travel ~Aomor |
Contribations to Global Warming time
Aress are propectionsl te hisecic carb
from fouil fuel combascioa, 19001999 endai
TQUAL AREA WORLIN s oo propirtiunel o acmd phyvind dae DEVILOFING 4
ap - Institute .0
4 hups/iwwwwriorg/ 0 0
1-202-729-7600 :
Vap by ) e (o apa W R l lE 'i-’ .Iih'
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AG2412 Visualisation techniques

Mapping methods

L4: Thematic mapping

Area cartogram: the area of each polygon represents some numerical
attribute of the polygon (in this case the population).

THE WoRLD’S MosT PopuLous

' |

UNTRIES

\
—_-
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

Distance cartogram: the shapes are resized according to some other
alternative distance (non-geometric) from the source (in this case
distance = price of air-fare from London)

£3500 L (S u] [ ) 0o 200 4 (o) L1 200 €03 C400 200 £ fi1ece L1900

PACIFIC
OCEAN

el CENTRAL
AMERICA

/
/
A /,/ Meoxco Oy

AS/A

! : ATLANTIC
\\ AN OCEAN
A \/‘-‘
| N
7\ SOUTH "=
/  AMERICA 3 (

INDIAN , 2 Y.
OCEAN The Globe Redrawn

If distances were measured in pounds the world map
20cordng to arares would ok someéthing ke this

Dustinaniors whase ].'1,”« Dol iers st
decosrtnd deak chompest fares o
ooty avakatie MO OOONOY A0t s
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AG2412 Visualisation techniques L4: Thematic mapping

Mapping methods

A linear cartogram: shows the location of the stations in relation to the
public traffic train network in Stockholm

Tursbann
(38 e o vt s

(E;“m-—uv-w > (9
(3D e i iy e § o s TR NN N N -
hh—“’w —. Lo \\ \ \\ ”
e T - — > LR h X
b.-:o.v 5 = s \‘\\\t\ \\ \‘\\ N, e
b ~Lx -
Q % PO LR
Morby centrum /. ‘90; i ——) \\\ M \

Danderyds sjukhus Sy
~
Stocksund . // Ll //’ 7
zon 2 ‘
Bergshamra a1
dal zon2 Frescati /"///"/// // ///,

zon 1

Universitetet
Universitetet

N &
.Q{:-)Q (\\'b @) Tekniska hogskolan
& & Stockholms ostra
Stadion Ropsten ¢
o 2
Radg‘:&: \'zonl zon 2
o Gardet e, _ ""'/./////f/
torget Karlaplan
Ostermalmstorg
set S,
T-CENTRALEN/Centralstation n?
OO00! ® d1=d2<d3  Really????
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AG2412 Visualisation techniques

L4: Thematic mapping

Mapping methods
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= T Sandiners e e - P W o-y:l-- .-:-. oy tuten --:a- ?\"-?.'- R n: '?::‘.
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o sutes == - - - (== = e
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Linear cartograms are common as visualisations of
public traffic networks.
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

*-‘,..‘ political and administrative boundaries
| MNarok_af_admin_districts .shp Yd
| Narok_keadminS_poly_adds.shp
ﬂ Narok_keadminS_line_adds.shp
| Narok_keadmind_poly_adds.shp

[53]
ﬂ Narok_keadmind_line_adds.shp
| Narok_keadmin3_poly_adds.shp
ﬂ Narok_keadmin3_line_adds.shp =
AN
Ny
| Narok_keadmin2_poly_adds.shp
ﬂ Narok_keadmin2_line_adds.shp
4
N
| Narok_keadmini_poly_adds.shp
— hd

70



AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

4_“_(..‘ Layout (study area etc) el =] I X I

ﬂ Narok_map_box.shp Y r

-
A

ﬂ Narok_map_names_marks_places.shp - r
w Administrative name

Airport . r
@ Country name

A Cultural landmark
Desert name
Drainage feature

Island name

Land place name

Mountain name

2
=

Ocean name

Y e

Populated place

ﬂ Narok_ponet.shp

]

| Ke_map_box.shp

]
L
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

#2 Rivers, lakes and basins o ] l X I

& Narok_map_box.shp =

Narok_af_lakes_modi_lc.shp

2=

Narok _af_rivers_detailed.shp

%

> 4

Narok_newkedrainage.shp

Narok_dspointshp
Small lake
o Smalliland

abend Gl X W

Narok_dnpoint.shp
Spring, well, waterhole
© Small reservoir

Falls

Rapids
Xl Lock copsse
Dam ¥
Sluice gate

{

0o

| Narok_dnnet.shp

B o data .
Perennialinland water
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

:-i:.} Infrastructure £ []'XI

& Narok_map_box.shp =

[z

Narok_pppoint.shp
(o]

Narok_kerailway.shp

YA

Narok_utlineshp

N\ / Powertransmision line
< 7 Telephone line
N/ Above-ground pipeline
Ilzt‘“awf Underground pipeline

& a8

ﬂ Narok_rdline.shp
Duallane
Primary and secondary roads
<7 Track, trail or footpath

/\/ Connector
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

{:.‘ Digital Elevation Model

ﬂ Narok_kecontours_poly.shp

[e]

ﬂ Narok_kecontours_line.shp

| MNarok_kespotheights.shp
Fiy

ﬂ Narok_hypoint.shp
Fiy

ﬂ Narok_hspointshp
P
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

#2 Population data i DIXI
- N

o Af_pop Yot
0
1-5

| 6- 25
| 26 - 50

|:] 51- 100
=] 101 - 500
- 501 - 2500
B 2501 - 5000

I 5001 - 1000000

[ I NoData

Aot
-e ™

L]
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

':.: Climate station data and long term average @ I X

-~

ﬂ Narok_climate_monthly_average.shp

[Jo-100

[ 100 - 200
[ ]200-300
[]=00- 400
[ ] 400 - 500
[__] 500 - 600

|:| 600 - 700
[] 700 - s00
[ =00 - 200
[ 200 - 1000
[ 1000 - 1100
[ 1100 - 1200
I 1200 - 1300
[ 1300 - 1400
[ 1400 - 1500

I 1500 - 5000
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

#2 Landcover and landuse == I X |

ﬂ Narok_lcpointshp an
R Mine
R Quarry ete
® Miscellaneous

« Af_igbp_le
[ w ater
[ Evergreen Needleleaf Forest
[ Evergreen Broadleaf Forest
[] Deciduous Needleleaf Forest
[ ] peciduous Broadleaf Forest
[ Mixed Forests
[ Closed Shrublands
[ ] Open Shrublands
| Woody Savannas
| Savannas
| Grasslands
Permanent W etlands
Croplands

2=
2]
[ Urban and Built-Up
[E=5)
L

Cropland/N atural VYegetation Mos
Snow and lce

=

Baren or Sparsely Vegetated

I NoData ; as i -

[ wiater _v_’
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

{:._' Geology (soil and bedrock) sl [ | XI

o Geo2_7gshp Jomd

I se /
Quaternary (undivid ed)

Holocene
Pleistocene

|| Cenozoic

[ ] Tertiary

Mesozoic

Tertiary-C retaceous
Cretaceous

Lower Creteceous /
Cretaceou-Jurassic
Jurassic

Lower Jurassic
Jurassic-Triassic

Triassic

Lower Triassic
Mesozoic-P aleozoic
Cretaceous-C arboniferous
Jurassic-Carboniferous
Paleozoic

Permian

Triassic-Permian
Permian-C arboniferous
Carboniferous /""-\

Carboniferos-Devonian vI

DOODEOOOOOoORO000
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

‘L..' National parks game reserves etc

& Narok_map_box.shp Bl
(2]
ﬂ Narok_national_otherareas_poly.shp
ﬂ Narok_national_iucn1toG_poly.shp
11 o
L4
ﬂ Narok_international_poblr.shp
NN
l"'.-\ l'-\
~ '/'
I/ i
NSNS
Mg -
NN k
NN
PN
i\\\\kk\\ﬁ\x
\\\\\\\\\?
AN
NNINNNNINNY
AN 2
INNNNNNNY _g‘-’,z'
A NN .3
AN <
NN
PSS
PN NN
— AR AN AN AN AN AN NN
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

#2 modis evi

ﬂ Narok-evi-average 2000273-2001257_

L]
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AG2412 Visualisation techniques L4: Thematic mapping

Example - Thematic mapping for vegetation analysis

&2 modis evi _ Ol x

ﬂ Narok-evi-average-trend-slope_200027_4

ﬂ Narok-evi-average 2000273-2001257_

L]
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