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* Thematic map

® B5F[E (dot density map)
@ mENIE (flow map)
® ME=I[& (choropleth map)
@ EHEOFER
- ®E S MH=E (bi-variate choropleth map)
s E% + tbﬁ”ff_g%/u
* GIS processing * Review:
o EAE{D\EA (polygon centroid) Y’ Field calculator
R v’ Calculate geometry
e Spatial join ST
v’ Join

v' Data selection



Data

« BB
* twn_population.shp (#FEET &)
* twn_county.shp (4m™)

« MENHIE
* OD data: crude oil.csv
* region_level.csv

e country.shp
e H=[E
e crime_103.shp

e crime_104.shp
 TPE town.shp




%ﬁ?

&1l (open attribute table)

. E/ﬂﬁﬁl : HEEM &

« ERIEEIR (field calculator)
ZF A O

* Quantities = Dot density

En’a’%fﬁ’ﬂ :

. DA % ,,“E ,,“E iy K/J \

O

Layer Properties

Labels Joins 8 Relates Time HTML Popup
General Source Selection Display Symbology Fields Definition Query
Show: — -
Feat Draw quantities using dots to show values. Impart ...
Categories Field Selection
Quantities ADA4_CNT ~ Symhal  Field
~ Graduated colors | |ASRS.CNT _ yne u|:4
- Graduated symbol a = N
7 rarhialed SITRRE | | A15A19_CNT
i+ Proportional symbals AI0ATE CNT )
g Dot density AZ5A29_CNT
Charts AJDAL CNT
Multiple Attributes A35A39 CNT ==
AdDALL CNT W
Densities Calculated at 1:4422010 | - |
Dot Min Mean Ma
Size o, Background Properties. ..
* .'. ‘: Exdusion...
" Ll
3 Maintain Density By
Dot Value |20000 | |Dot Value -
w4 )
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OD data: pair data
@ _LHE :XYtoline

©) :R7|_’“:'75b:{$:
« FEIIBL

o FTEXYALIE
e JoinE R

P FELEWinput dataFfEMNA S BEIIET

//C‘ﬁ ‘!Ewmx\\_\ Russia
46“5, \\ Other CIS

N semmemmmnGhinass, __ Japan
N \§\Mlddlfe‘ﬁst’ﬂ"-‘

Mexico India Other Asia Pacific
LL.\
\ Africa
\ Singapore

Export tonne .
South“and Central America

286 - 830
82-285 Australasia
0-81

Qil trade
e 146 -206.9

=5 2015 World Crude Oil Trade Flow

6.7-23.2 Coordinate System: World Plate Carree
0.1-6.6 Central Meridian: 0°0'0"



OD table

e E

J #ERh J RE J BHEER
A B C

1 _orig des crude,oil
2 |US us 0 &« —=FEH
o> |Lanada Us 1a/.8
4 | Mexico us 34.3
5 | South and Central America [|US 79.7
b JEurope us 1.3
7 |Russia us 1.4
8 | Other CIS us 0.7
9 |Middle East Us 74.1
10 | Africa us 14 us
11 | Australasia us 0.5 :’:::
12 | China Us 0 South and Central America
13 |India us 0.1 ;u‘":’:
14 |Japan Us 0 Other CIS
15 | Singapore s 0 """'"':f::

Y Al ~

us

0o
1578
34.3

i}

Another type: OD matrix

Canada Mexico

21.0
0.0
0.0
0.6
0.8
0.0
06
41

0.0o
0.05
0.0o
0.oo
0.0o
0.oo
0.0o
0.oo

South
and
Central
AINerica
0.40
0.05
0.40
o.oo
1.z0
0.20
0.0

4.90

Europe

1.50
1.40
13.70
14.60
n.oo
153.50
S56.00
108.30

Other

CIs
0.00
0.00
0.00
0.oo
0.05

23.20
0.00
0.oo

Middle

East
0.20
n.oo
n.oo
o.oo
0.05
0.20
660
o.oo

Africa

0.30
n.oo
n.oo
0.oo
0.40
0.50
0.7o
1z2.590




OD data &

HER AR ¢

RERAMR ¢

& Input Tahle

XY to Line

& Umifput Featore Clazs

& Start £ Field based on the values in a
- start x-coordinate field,
@ Start ¥ Field start y-coordinate field, end
— x-coordinate field, and end
ST T el y-coordinate field of a table.
& End ¥ Field
Line Tvpe {optional)
GECDERIC -
ID {ophomnal)
Bpatial Feference (ophional)
GC3_WES 1084
(0l 4 Zancel ] ’Envirnnments... <« Hide Help Tool Help

XY To Line

Creates a new feature

class containing geodetic
line features constructed




Feature to point

& Input Features Feature To Point

= Ol Chss Creates a feature class containing points generated from
the representative loc ations of input features.

| Iz tomal
& (pptional) MULTIPGINT INPUT

L]
™ Multipoint &
o~

Multipoint B =% "

+

LIME INPUT

Multipart ling

i

V

EEEMPILI ¢ P
4s

Multipart polygon .

| ok [ concel |[Envionments.. [ <<tidetielp | [ Todlbep |




H =[5l

. BIEREN
o FERZEM - BEER a1 103-10478 E= A8 M=
THE : BER < HEE

121°30'0"E 121°40'0"E

z =
52y : g
- BREE
o~ o~
i HRE
il wuiﬁ < SpatlaUOln =]
oa| Joins & Relates | Time | HTML Papup
L4 -I_ //\i General | Sowe | Selection | Display | Symbolozy | Fieds | Definition Query | Labels
Show:
_F::lures |Dlaw quantities using color to show values. Impart...
Categories Fields Classification
Quanlllles Walue: hone - Manual
* Quantities
. Dt dersity Colar Bamp: _ -
Charts
E G d t d I Multiple Attributes Symbol  Range Label
z
=4
e
BAEMEMER
[10.3751-0.8182

Show class ranges using feature values :l 0.0436 - 0.3750
[ -0.1764 - 0.043:
[ -0.4582 - -0.1765

I 04583
[W] [W [ﬁ] 121°30'0"E 121°40'0"E




Output: shapefile &

.

loin Data @

Join lets wou append additional data ko this layver's attribute table so vou can,
for example, symbolize the laver's Features using this data.

-

What do vou want to join bo this layer?

|J|:|in data From anather layer based on spatial location

1. Choose the laver to join to this laver, or load spatial data from disk:

(% crime 103 | lEl

2, You are joining:  Paints ko Palygons

Select a join Feature class above, You will be given different
options based on geametry bypes of the source feature class
and the join Feature dlass.

@) Each polygon will be given a summary of the numeric attributes of
the points that fall inzide it, and a count field showing biow mary
pointz fall ingide it.

Howe do you want the attributes to be surmmarized?
Average Finirmunm Standard Deviation

Sum b airnLinn Wariance

E ach polygon will be given all the attributes of the paint that is
clozest to its boundary, and a distance field showing how cloze the
point iz [in the unitz of the target layer).

Mate: & point falling inside a polygon is treated as being closest to
the paolygon, [ie. a distance of 0).

3. The result of the join will be saved into a new laver.
Specify output shapefile or Feature class for this new laver:

H: 405228031 \erime_choroplethh cin_Qutput.shp lg/
About joining data o ] | Cancel




Bi-variate choropleth examples

percentage of rural
249-268 : lation
[
Sl 34,8-556 55.6-72,6-97.7 %
- -726
percentage of rural population
i
13
o
@
>3
. §
1o, g
. . §
c
2
. ]
21.0-24.9 5 ‘ 4
8l12|4 o §
‘ 10, ;
class freque
freauency 1:3 000 000 34,8-556 556-726 726-977%
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The inereasingly diverse United States of America
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« RIRAT:
® Multiple attributes —
@ Bi-variate 3x3 label

X

& derived values
& derived values

& total values; ratio

EHEamEn
7 H

N
.

(L

Layer Properties @
[ Joins & Relates | Time HTML Popup |
| Genemsl Souwe | Selecion | Disphay Symbology | Fieds | Definiion Query | Labels
Show: —
Features |Dlaw quantities for each category. Impoit...
Categories “alue Fields Laolor Scheme
Quantities TOwWH 1D - .
Chorts = | i
Mulliple Attributes nene v “Yariation by
B Quantity by category | IRV - [ Calor Ramp... ] [ Symbal Size... ]
Symbol  Yalue Label Count
<all other valuess <all ather values:
1
¥
[ Add All Values ] [ Add Values... Bemove Femaove Al ] [ Advanced -

tEMEN

HEE HLH ERW

SitmEERE - ADZEEFSHE

ibigE
®

L

AR PUE *ME
e
DIEE

o FEE
EETE . *2E BEEE ®
5 o@
0510 20 o
——— -l
AR [ \ |
FBREmE
‘118918019-190275097 EANZES P ADZEE BADEEE |
B 039-082 039-082 ll 039-082
. 46452904 - 118918018 -0.17 - 0.38 -0.17-0.38 [ -0.17-0.38 |
-0.46 - -0.18 -0.46 - -0.18

@ 38050114 - 46452903 -0.46--0.18 §
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@® Multiple

attributes

Laver Properties

=

Joins & Relates | Time | HTML Papup
(tenersl Source Selection | Display Swmbology | Fields | DefinitionQuery | Labels
Shon: —
Features Draw quantities for each category.
Categories Yalue Fields Eolar Scheme
Quantities TwM 1D - -
Charts - B | 2
Multiple Attributes nane h Y ariation by . FESdEESELE
: - . 7 -
R Cluantity by category | SRR - Caolor Bamp... Sumbal Size... é ;E,.%E ﬁ. TI'QI-
e
Symbol - Yalue Label Count
<all other walues: < all ather values:
B&dd Al Y alues | | dAdd Walues. . Remove | Remowve all | | Advanced -

™ FERIE R

[

we | mE | [ =Rw |




@® Multiple attributes - 1

Layer Froperties

=

Joins & Relates | Tirme | HTML Fapup
General | Souce | Selection | Display | Symbolozy | Fields | Definiton Query | Labels
Shiow:
_F::ltums Draw quantities for each category. Impart. ..
Categories Walue Fields Colar Scheme
.. = 424 =
Quantitiez TOwHM 1D %ﬂl .
Charts - B i
Hultlple Attnhutes nang & EQZ Wariation by
: C (glalgl] 424 Color Ramg... Symbol Size...
e | | ) | ]
Symbol  Yalue Label Count
<all other values: <all ather values:
| Add Al "v"alues] [.-i‘-.gu:l Walues. . Hemove R emowve All ] [ Advanced -
| & || =H || ERWw |

| Add &)l v alues | | ddd Walues. .. |

Walue Fields Color Scheme

growy_class T | Variation by

FIOFIE hd [ Color Bamp... ] [ Symbol Size... ]
Label Count =

¢Heading> den_clasz. grow_class 12 —

H.H 1
H. M 2 L)
L.L 2 E J,
L.M 3
M. L 1
M. M 3 =

Remowve Femove all ] ’ Sdvanced -




@® Multiple attributes - 2

o

Laver Properties

=]

<all other values:

<all ather values:

Joins & Relates | Time | HTML Papup
(tenersl Source Selection | Display Swmbology | Fields | DefinitionQuery | Labels
Shon: —

Features Draw quantities for each category.
Categories Yalue Fields Eolar Scheme
Quantities TwM 1D - - 2
Charts - B - n

nane Y ariation by

glalgl- - [ Color Bamp... ] [ Symbal Size... ]

Symbol - Yalue Label Count

Remove

Remowve all ] [ Advanced -

@

J |

BUH

| =AW |

Draw quantities using color to show values. IEI

Fields

Clazsification

W alue: i - Hatural Breaks [Jenks)

Mormalization:  none

Color Bamp:

- Clagses: 5 =
- A -

Syrmbol  Range
04558333

0458332 - 0176471 0.458332 - 0176471
[ 0176470 - 0.043478 -0.176470 - 0.043478
I 0043473 - 0.375000 0.043479 - 0.375000
I 0. 375001 - 0.818182 0.375001 - 0.818182

Label
-0.458333

[ Show class ranges using feature values

Diraw quantities using symbol sizeto show relative values.

Fields
Walue:

Homalization:  none

Symbol Size from; 4

Clazsification
Matural Breaks [Jenks)

Clagses: 5 -

oo 18

Syrmbol  Range

131343.0001
1616350001
2160430001
254521.0001

113337.0000 -

- 254521.0000 216043.0007 - 254521, 0001
- 315818.0000 254521.0007 - 315818.000(

Template

Label [I]

131343.000C 113337.0000 - 131 343.0000
Background

- 161635.0000 131343.0007 - 161 635.000r @

- 216043.0000 161635.0007 - 2160430001

[] Show clazs ranges using feature values

Ok l [ Cancel

Wayl:
graduated
color

Way2:
graduated
symbols



@ Bi-variate 3Xx3 label

e 3X3 label > 9%H
e Field calculator: if — else &5 Ak 9%E
- FTEIEILSERI D RITEEEEE

S1EmFFRERAEEEEITIME

& 51

EIREMEHR
B

o
Cl

14568--0033 0032-0393 0394-0818
SERERME

0 2 44%

EE: Annie -




If — else in field calculator

Dim density
If [den_class] = "L" And [grow_class] = "L" Then
density = "1"

PR s

elseif [den_class] = "L" And [grow_class] = "M" Then
density = "2"

elseif [den_class] = "L" And [grow_class] = "H" Then
density ="3"

elseif [den_class] ="M" And [grow_class] = "L" Then
density ="4"

elseif [den_class] = "M" And [grow_class] = "M" Then

density ="5

elseif [den_class] = "M" And [grow_class] = "H" Then
density ="6"

elseif [den_class] ="H" And [grow_class] = "L" Then
density ="7"

elseif [den_class] ="H" And [grow_class] ="M" Then
density = "8"

else

density ="9"
end if

if-else

Parser
(@ YE Scripk

() Python
Fields: Type:
@ Mumber
() Skring

(71 Date

FID ol

Shape

TOWM_ID H
T

COUMTY_ID

COUMTY

FID_1

FID_17

FID_1_1 i

| Show Codeblock,

Functions:

abs ()
atn g
Cosi )
Expi ]
Fix ()
Inti )
Lagi )
Sing )
Sqr( )
Tani 3

Pre-Logic Script Code:

- L
e e e e S e

Cirn density
If [den_class] = "L" And [grow_class] ="L" Then
density ="1"

elseif [den_class] = "L" And [grow_dlass] = "M" Then
density = "2"

e |

kt_class =

density|

Abouk calculating Fields

ulear l u::uad... l Eave... l




* Stepl: REZEBEELOELIER - 217

* Step2: 2P @B RN ERIRER
« HE / BERER ?

=FEEENSE 2 E
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* Thematic map : &5F

* GIS processing
* Feature to point (B2 4410] 41/ 2h)
Spatial Join

o

Field calculator
Calculate geometry
Dissolve

o Join

Data selection
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o BIIER : 3R El(.jpg) EEHE LEZEceibalFERE
- HIZHARR : 5/25 (A1) PF1284

2015 World Crude Oil Trade Flow

Coordinate vste orld Plate Carree
tral Meridian: 0°00"
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