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( Podstata prediktivniho

ice modelovani

e Doposud jsme se zabyvali problémem, jak pocitac
,vidi* geograficka data prostrednictvim popisnych
(deskriptivnich) technik a vytvari z nich oblasti s
urcitymi vlastnostmi.

e DalSi logicky krok je pouziti , prediktivnich -
predpoveédnich"™ technik k vytvoreni
extrapolacnich map predvidajicich budouci
podminky.

e Vyuziti v Fadé oblasti:

- Predikce kriminality.
- Zemédélstvi - odhady vynosu plodin

(samostudium).

— Archeologie - lokalizace nalezisté - ModelBuilder.
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e WHAT?

e ,Predictive policing in the context of place
Is the use of historical data to create a
spatiotemporal forecast of crime hot
spots.

e WHY?

e that will be the basis for police resource
allocation decisions with the expectation
that having officers at the proposed place
and time will deter or detect criminal
activity."
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The role of ‘place’ in crime

Two key considerations (Spencer Chainey)
e Crime has an inherent geographical quality
e Crime is not randomly distributed
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Crime has an inherent
geographical quality

The four dimensions of crime:
e Legal (a law must be broken).

e Victim (someone or something has to be
targeted).

e Offender (someone has to do the crime).

e Spatial (it has to happen at a place -
somewhere, in space and time).
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Crime is not randomly
distributed

If crimes were random:

e Equal chance of them happening anywhere at
anytime.

But crime i1s not randomly distributed
e Concentrated into places of activity
— Crime hotspots
e Series follow geographic patterns
— Serious and volume crime
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Risk terrain modeling (RTM)
iIs an approach to risk
assessment in which
separate map layers
representing the influence
and intensity of a crime
risk factor at every place
throughout a geography is
created in a geographic
information system (GIS).

Map layers are combined to
produce a composite “risk
terrain” map with values
that account for all risk
factors at every place
throughout the geography.

Available in PDf - ask your
lecturer ©
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e RTM steps

1. Select an outcome event of particular interest (crime).
2. Choose a study area.

3. Choose a time period.

4. Obtain base maps of your study area.

5. Identify aggravating and mitigating factors related to
the outcome event.

6. Select particular factors to include in the RTM.

7. Operationalize the spatial influence of factors to risk
map layers.

8. Weight risk map layers relative to one another.
9. Combine risk map layers to form a composite map.

10. Finalize the risk terrain map to communicate

meaningful and actionable information.
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1ae Step 1 -2
1. Select an outcome event of particular interest

Gun shooting incidents.
2. Choose a study area on which risk terrain

maps will be created.

The Township of Irvington, NJ.
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fec| Step 3

STEP 3: Choose a time period to create risk
terrain maps for.

e Six month time period: January 1 to June 30.

e It is expected that this time period will
adequately assess the place-based risk of
shootings during the next 6-month time period
(July 1 to December 31).

e Data availability and comparability ?? Is it
really justifiable and valid for the Czech
Republic?
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o STEP 4: Obtain base
maps of your study
area.

e Two base maps were
obtained from Census
2000 TIGER/Line
Shapefiles:

- 1) Polygon shapefile of
the Township and

— 2) Street centerline
shapefile for the
Township.
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% Step 5
STEP 5: Identify aggravating and

mitigating risk factors that are related to
the outcome event.

e Three aggravating factors were identified based on
a review of empirical literature:

— dwellings of known gang members (habitual
offenders);

- locations of retail business infrastructure (bars,
strip clubs, bus stops, check cashing outlets, pawn
shops, fast food restaurants, and liquor stores);

- locations of drug arrests (places, where the police
action happened).
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Step 6

e STEP 6: Select particular risk factors to
include in the risk terrain model.

e All three risk factors identified in Step 5 will be
included.

e Raw data in tabular form (i.e. Excel spreadsheets)
was provided by the Township police and the
many datasets they maintain, validate and
update regularly to support internal crime
analysis and police investigations.

o Attributes + addresses (iocation) + time stamps + ??

o State of the art of the investigation including
the punishment and legal procedure.
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Y, Step 7 - Operationalize risk
FF factors to risk map layers.

The tabular data was
geocoded to street
centerlines of Irvington to
create point features
representing:

- the locations of gang
members’ residences
(hiden on the map to
protect the gang
members),

— retail business outlets
— and drug arrests,

respectively as three
separate map layers.
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Step 7a - gang member

residence

The spatial influence of the "gang members’ residences” risk factor
was operationalized as: “"Areas with greater concentrations of gang
members residing will increase the risk of those places having
shootings.” So, a density map was created from the points of gang
members’ residences. Jadrové vyhlazovani - proménné ?

oo ~|
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o< | Step 7b - infrastructure

e The spatial influence of the “infrastructure” risk
factor was operationalized as:

e "High concentrations of bars, strip clubs, bus
stops, check cashing outlets, pawn shops, fast
food restaurants, and liquor stores will increase
the risk of those dense places having shootings.”
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Step 7C - the drug arrest

the “drug arrest” risk factor was operationalized as:

e “Areas with high concentrations of drug arrests
will be at a greater risk for shootings
because these arrests create new ‘open turf’ that
other drug dealers fight over to control."
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Step 7 - map density method
=~ details

o Kernel density values were calculated for each of the
risk map layers so that points lying near the center of a
cell's search area would be weighted more heavily than
those lying near the edge, in effect smoothing the
distribution of values.

Original Radius=1 Radius=2 Radius=3

e Cells within each density map layer were classified
into four groups according to standard deviational
breaks. The dark blue colored cells had values in the
top five percent of the distribution and were

considered the “highest risk” places.
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| Step 7d - distance from
i infrastructure

e The spatial influence of the “infrastructure” risk
factor was also operationalized as:

e "The distance of one block, or about 350ft
(app. 100 m), from a facility poses the greatest
risk of shootings because victims are often
targeted when arriving at or leaving the
establishment.”
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7e - final operationalization

e We are only interested in knowing where places
are the most at risk for shootings, so we used a
binary-valued schema to designate the
“highest risk” places across all four risk map
layers.

e The highest risk places of each risk map layer,
respectively, will be given a value of “1”; all other
places will be given a value of “0”.

e All risk factors are operationalized as
aggravating factors, so these values will
remain positive.
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Step 7 - reclassification
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Step 7 - final comparison

e We now have four (final) _ |
riSk map IayerS’ - Dialémap layer of Distance from Infra
Operationalized from three - DEiSlélmap layer of Density of Drug Arrests
riSk faCtorS. - Eali map layer of Density of Infra

e Binary reclassification - 0 - 1 o

° The Ce”S Of d|fferent map = Délalémap lavyer of Density of Gang Member Residences

layers are the same size and T i oo ke e o
were classified in a standard

way, the risk map layers can

be summed together to

form a composite risk

terrain map.
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IAI risk map la

Step 8 + 9 - Inter Risk Map
Layer Weighting and CRTM

vers will carry equal weights to produce an
un-weighted risk terrain model. It is assumed, for example,
that being in a place with a high concentration of drug arrests
poses the same risk of having a shooting as being in a place
with a high concentration of gang member residences. Unless we

know better © !!

#® Raster Calculator

Lavers:
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' STEP 10 - Finalize the Risk Terrain
2= Map to Communicate Meaningful

Information.

e Eﬂ

e Clip our risk terrain map
to the boundary of
Irvington.

Risk Terrain for Shootings in Irvington, NJ

Data from: January through June

Composite Risk Value

.th:3

Low ;O

v

e produce a final map with
shades of grey and layout.

..................................
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Step 10 - make the risk count

e convert the risk terrain map from raster to vector
we can (still using the regular structure
converted to square polygons):

e count the number of shootings that actually
occur in the high-risk areas during the
subsequent time period;

e calculate the square area of the highest risk
areas (i.e., places with a composite risk value of
3);
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Step 10 - make the risk coun

o Select all street segments within these areas to
inform police commanders about where patrols
might be increased.

e Operationalise the command and controll on the
day by day basis.

Stepwise Example - ArcMap, - ArcView

Eile Edit View Bookmarks Insert Selection Tools Window Help
DEHS | @@ e A Y=L oo <] AL EEEEERELE
Editor = - [ | [ | Spatial Analyst = | Layer: [Composie Risk Value ~| %3 fn | HawthsTools = 3

x
<}
= Composite Risk Value %
+ O Calculation of Risk Terrain "
# O Risk map layer of Distance from Infra b4
# O Risk map layer of Density of Drug Arrests | &™
# O Risk map layer of Density of Infra 0
= O Risk map layer of Density of Gang Member
# O Irvington_GangResidences_Matched_or _Ti ‘
# O Irvington_Drugarrests_Matched_or_Tied
# O Irvington_Infrastructure_Matched_or_Tied [@
6 Irvington_Roads_Clipped
3 Irvington_H3 S
# O Distance to Irvington_Infrastructure_Match
# O Density of Irvington_Drugarrests_Matched_ L]
# O Density of Irvington_Infrastructure_Matche L.
# O Density of Irvington_GangResidences_Matc | .5
-
&

Selected Attributes of Irvington_Roads_Clipped

FID | Shape® | TLID | FHODE | THODE | LENGTH | FENAME | FETYPE | FEDIRS | CFCC | FRADDL | TOADDL | FRADDR | TOADDR | ZIPL | ZIPR | CFCC1 | CFCC2 | SOURCE | COUNTY |
| 43z Folyine  63464den obas| 6404 044857 |16th Ave A4l E0 438 385 388 0711 0711l A A4 & ESSEX
| 436 Polyine  63464dar 6775|6695 | 0.04408 | 16th Ave Adl 354 74 335 353 0711 07111 A A4 0 ESSEX
| 877 Folyine 63465432 8@z 6775| 0.03914|16th Ave Adl 344 352 343 353 0711 07111 A A4 0 ESSEX
| o7 Folyine 63465433 6e25|  68d2|  0.0476 | 16th Ave Adl 28 342 327 341 0P 07111 A A4 0 ESSEX
| 447 Polyine 63464503 6396 6127 | 044332 |18t Ave Adl 17 235 172 23 07107111 A A4 0 ESSEX
| 470 Folyine 63464527 8460|6396 0.04208 |18th Ave Adl 161 168 156 170 07 0711l A A4 0 ESSEX
H s || 472 Poyine  |e3sBasza sse7 | 8460  0.0546 13th ave a4 141 159 140 154 07111 0711 A A4 - ESSEX L
a rtog ra I c ‘ | 4saPolyine  ©3484553 8573  8522| 00016 |20st st a4 372 410 71 A1 0F1 oA A A4 - ESSEX
| sanlPolyine  £3485009 8477  8490| 002137 |20st st a41 i 0 413 H7 oI A 24 - ESSEX v

RE:Drd:ﬂﬂ 0 jﬂ show: &l | selected Records (50 ot of 942 Selected) Options -

S62690.532 696180,513 Feet
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cc¢ Comparison with the

subsequent time
period (June 1 -
December 31) - high
risk RTM classes and
hot spot analysis of
actual shooting
accidents.

About 50% (15 out of
31) of the shootings
during the subsequent
time period (July 1 to
December 31)
happened in these
high-risk cluster areas.
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Things to remeber

e Remember, risk terrain modeling is only a tool
for spatial risk assessment; it is not the solution
to crime problems.

e You (the analyst) give value and meaning to
RTM, so be innovative in your thinking about risk
factors and how risk terrain maps can be applied
to police operations.
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ﬁ Prediktivni modelovani v
e ArcGIS

Obvykle se jednotlivé procedury modelovani
spousti samostatné a opakované - moznost
vyuzit ModelBuilderu pro:

1) Zaznamenani vSech postupnych krokl v
modelovani;

2) Snadna opakovatelnost modelovani a sdileni s
dalsimi uzivateli;

3) Lepsi vizualni reprezentace, ktera vede k
v 7 s 7 O v 7 7
lepsimu pochopeni celeho prubehu modelovani.
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ﬁ Prediktivni modelovani
8 archeologického nalezisté

e Prediktivni modelovani v archeologii - ,nastroj pro
vyjadreni pravdepodobnosti vyskytu 5
archeologickeho naleziste kdekoliv v krajine".

e Snaha urcit pravidla a preference pro vybeéer
lokality danou kulturou.

e Zahrnuje deskriptivni analyzu prirodnich
faktoru pro zname lokality a snahu najit
spolecne opakujici se kombinace - vzorec.

e Priklad: vybrana kultura SI)/Iayové) preferovala
historicky znama mista v blizkosti oceanu a
mokradu s vyskytem porostu endemita Salvia
apiana.

e Ktera mista ve zkoumané oblasti odpovidaji
podminkam??

Kartografické modelovani



1. Omezeni zkoumaneé oblasti

e Omezeni oblasti na severni Guatemalu a oriznuti
vybranych vodnich tokd pomoci funkce Clip.

e \/stupni a vystupni soubory + funkce.

- ST =)

Model Edit Insert View Windows Help
S R x 2 @Bl KT VP

-
o Model
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2. Zmeéreni vzdalenosti lokalit
od reky

e Ri¢ni sit nyni omezena na sledované Gzemi.

e Urceni vzdalenosti potencialnich archeologickych
nalezist od fi¢ni sité - Near-.

e VVyhledavaci vzdalenost nastaveno na 5 km
(=blizko).

e V/Sechny lokality blize nez 5 ks maji urcenou
presnou (vzdusnou) vzdalenost (NEAR_DIST).

e Ostatni lokality maji prirazenu hodnotu -1.
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3. Kombinace prirodnich

podminek

o Zjisténi jaké prirodni podminky obklopuji nase
archeologicke lokality.

e Vegetace - pudy - orientace svahu.

e Nutna postupna analyza prirodnich podminek v
nekolika krocich a postupné rozsireni atributove
tabulky o prirodni ukazatele.

e Pouziti nastroje Identity.
e Vegetace +pudy= PP1
e PP1 + orientace=PP2

INPUT OUTPUT

o

- , s 7 IDENTITY
Kartograficke modelovani FEATURE




4. Prirodni podminky pro
archeologické lokality

e Spojeni dat o ke O S
archeologickych Input Features S
lokalitach a PP2 rch.sites.raining - &
pomoci nastroje (oo sl = 18
IDEN TITY Dlg.lt[].lt F;amr:e_l:;:ss —

° N aSI ed ny Vyber D:\John 176BL\JohnLab4\Maya.mdb\arch_sites_ID E

potfebnych atributy || e eotons)
z tabulky — nastroj || o oonons)

Idnetity zachovava Meters v
VseCI:]\l:],y atr|buty a Keep relationships (optional) |
vytvari dalsi. ‘ r

e \/yuziti nastroje [ ox ) coxa |[ ooy | [ Shomteb>>
FrequenCy. —— = ——
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'(% Frequency

Input Table

T )

| arch_sites 1D
Owtput Table

Freguency Field(s)
| shape_Area_1
7] shape_length_12
Shape_area_12
FID aspect
| ID
| ASP_CODE
| shape Length 12 13
| Shape Area_12 13

| L e

e Nutno zachovat:

AL

o=

D: Yohn176BL JohnLab4\Maya.mdb\arch_sites_ID_Freguency

1

— NEAR_DIST - blizkost

— DESC_ vegetace

- R_FERT - puda

— ASP_CODE - orientace
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SelectAll || Unselectal

Summary Field(s) {optional)
| FID_arch_sites_training
| AREA
| PERIMETER
| ARCH_
| ARCH_ID
| PROVINCE
POLYGONID
SCALE
AMNGLE

Vybér atributt

AddFied | ||
|

m| »

* 3OO

In

| selectAl || uUnselectal

|

Add Field

Lok J[ concel ||

Apply

H Show Help >> |

1
1

e
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6. RUN a prozkoumani vysledkt

e Uré&eni hlavnich shlukd pFirodnich podminek.
e Stanoveni pracovnich predikcni hypotézy pro vybrana mista.
e QOvéreni hypotézy.

arch_sites_ID_Frequency
OBJECTID * FREQUENCY | NEAR_DIST DESC_ R_FERT | ASP_CODE
3 1 1 -1 | Inland swamp forest L 10
2 1 -1 | Lowland rain forest 1 2
3 2 -1 | Lowland rain forest 1 5
4 2 -1 | Lowland rain forest 1 9
5 1 -1 | Non forest 1 10
6 1 68.570929 2 10
7 1 177.68938 2 S
8 1 274989335 | Lowland rain forest 1 4
9 1 327.802407 | Non forest 1 8
10 1 427 268735 | Inland swamp forest 2 4
11 1 546.290435 | Non forest 1 7
12 1 593.566121 | Lowland rain forest 4 (3]




