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Background

Literature Review, Project Overview




Child Abuse

Child abuse is physical, sexual or psychological
maltreatment or negelect of a child or children, especially
by a parent or a caregiver.

Immediate adverse physical effects,
developmental problems, ill-health, chronic psychological
effects, suicide, etc.

Nearly 300 million children aged 2-4 years regularly
suffer physical punishment and/or psychological violence
at the hands of parents and caregivers (WHO,2022).



Factors of Child Abuse

Legislation,
Larger household size, Children’s advocacy centers,
Higher risks for neglect Social Working Group
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(WHO & the International Society for Prevention of Child Abuse and Neglect)



Child Abuse in
Hong Kong

Number of newly registered child abuse cases

140 1,367 50
1367 cases of child abuse
recorded in 2022
1200 940 cases recorded in 2021

1,000 /\/ S 43 percent of cases involved
894 32 percent concerned
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(Hong Kong Census & Statistics Department, 2022)



Factors of Child Abuse

Legislation,

Larger household size,
Children’s advocacy centers,
Higher risks for neglect Social Working Group
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Existing Children
Services in HK

Family resource unit, Family support

unit and Family counselling unit. -

Protect children who are / have been harmed / maltreated
Safeguard the interests of children being affected by custody /
guardianship disputes and referred by the Courts



Project overview
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Our Aim: Build New Family and Children Protective Centers



Data

Data source, Descriptive data




Graph 2: Distribution of Newly Registered Cases by District for 2021
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Child Abuse Incidence Rate (Per 1000 Children)

Legend
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Existing Children Services

- I Miles Legend

Y& Family and child protective services

A Integrated family service centres integrated service centres




Possible Factors of Child Abuse

Children Density Education

Education score (age >
15) calculated by the
proportion of different
degree

Proportion of Children
(0-14) Population

Income Poverty Rate

Below 50 percent of
the median household
income by household
size

Monthly Domestic
Income

Data Source: https.://www.censtatd.gov.hk/sc/



https://www.censtatd.gov.hk/sc/

Proportion of Children (0-14) Population
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®e6 HERATHE - HHRBEEENINSEEM EAOKE
Table 6 Population aged 15 and over by District Council district, sex
and educational attainment

BRrattBeERR
Both sexes/Educational attainment

XEEH
st sl i Wi Postecondury
District Primary JEBArRE B $met
Council district and below Non-degree Degree Total

P #H No. 22700 16 700 93200 209 200
Central & Western ~ F47kL % 10.9 A 8.0 44.6 100.0
b1+ #E No. 13500 14100 66 400 148 100
Wan Chai Hath % 9.1 9.5 449 100.0
HE #H No. 74100 41400 140100 473 600
Eastern EHorth % 157 8.7 29.6 100.0
#H No. 42900 19300 66300 229 100

EHAtE % 187 84 289 100.0

#H No. 36400 22000 84 000 270 600

Yau Tsim Mong EHaE % 134 8.1 31.0 100.0
FoK #H No. 75700 29900 85500 375000
Sham Shui Po Eath % 202 8.0 228 100.0
FUBESR #H No. 52000 31100 114400 354000
Kowloon City Horkh % 147 8.8 323 100.0
FARAU EH No. 87100 30 400 63300 367000
Wong Tai Sin EH4tE % 237 83 172 100.0
i %H No. 129400 50 600 102 800 597 600
Kwun Tong otk % 21.6 8.5 172 100.0
=E E No. 98300 40 100 75000 438200
Kwai Tsing Eat: % 24 9.2 17.1 100.0
=8 #E No. 41600 24800 80 500 278 700
Tsuen Wan BHoE % 149 X 8.9 289 100.0
i #H No. 90800 40 800 84 400 444 400
Tuen Mun E5EE % 204 9.2 19.0 100.0
bz #H No. 97600 51700 118 400 584 800
Yuen Long EHorth % 16.7 8.8 203 100.0
L& #H No. 54400 22000 51000 271 800
North HtE % 20.0 8.1 18.8 100.0
K #(H No. 48200 24600 72 500 278 500
Tai Po HatE % 17.3 8.8 26.0 100.0
pags:) #H No. 112900 56 000 155 100 609 000
Sha Tin Horth % 185 9.2 255 100.0
i #H No. 65700 38300 133900 429900
Sai Kung EHorth % 153 89 312 100.0
132Y #E No. 23800 15 500 46 700 159 300
Islands B4t % 15.0 9.7 293 100.0

&t #E No. 1167200 569300 1633500 6518600
Overall A % 17.9 87 25.1 100.0




Education Score (age > 15)

Education Score =
T*Primary and below +
2*Lower Secondary +
3*Upper Secondary +
4*Non-degree +
5*Degree

Legend
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Median Monthly Domestic Household Income
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Poverty Rate
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Data
Processing




Step 1: join the tables

Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.
What do you want to join to this layer?

Join attributes from a table

1. Choose the field in this layer that the join will be based on:

[District v]

2. Choose the table to join to this layer, or load the table from disk:

&2} population densityl.csv bt B
Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

| istrict

Join Options
(® Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

(O Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

Validate Join

About joining data |I| Cancel

Child abuse rate
of every district

administrative
map of Hong Kong

Household income
of every district

Neighborhood poverty
of every district

Education level
of every district

Children density
of every district

Join based on the district name




Step 2: visualize the spatial correlation

Show: r
F:;ue: 1[)1% bar or column chart for each feature.
Categories Field Selection
Quantities Ay D stic b
Charts m\;zfi:iemo‘m;dgnsA Syinbol: [:field
... Pi Education Level > _
| i povetyrte | - Encoded as
e |t [ bar chart
Muitiple Attribut . ar cnar
e ol (Independent variable)
< > . 4’
Income, education, etc.
Background: I:I Color Scheme:

| [] Prevent chart overap Nomalization: |none

Propetties... | | Exclusion... | " Size..
- 5%
:

Show:
Foahoes |Draw quantities using color to show values.
Categories Fields Classffication
Quarties vave: Nerl
Graduated col
[OEREE | ftcton [oe ] | | G [~ Encoded as

ot ™% | e e | . lassification ma
sl (Dependent variable) c p’

Multiple Atributes Symbol  Range Label
[ 0.650000 - 0.790000 0.650000 - 0.790000 Child abuse rate
[—""10.790001 - 1.030000 0.790001 - 1.030000 i
[ 1.030001 - 1.200000 1.030001 - 1.200000 5 quantlles
I 1200001 - 1.870000 1.200001 - 1.870000

I I 1870001 - 2.330000 1.870001 - 2.330000
[[] Show class ranges using feature values



Median household income vs. abuse rate

Lower bars (lower median household income) “ﬁ&“
& darker background color (higher abuse rate) !
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Neighborhood poverty rate vs. abuse rate

Higher bars (higher neighborhood poverty rate) & N ¢ '
darker background color (higher abuse rate)
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Children density vs. abuse rate

Exception: lower bars (low
children density) & darker
background color (higher abuse
rate) in Tuen Mun, Yuen Long
and North

Explanation: these districts have
large mountain area with small
population size

Solution: exclude children
density in following analysis
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Education level vs. abuse rate

Lower bars (low education rate) & darker y ﬁ&'
background color (higher abuse rate) '
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Step 3: select featu res

- 'J El 0 =AY | | iél XY

B ‘v[ Select Features

Select features from selectable
layers by clicking on them or
— | dragging a box over them. Hold
down SHIFT while selecting
yyubv\| features to add them to the
selected set or remove them from
it, or choose Selection >
Interactive Selection Method.

@ Press F1 for more help.

=

N

lowest education

.
2,

Visualize the variable in a classification
Manually select top/bottom 2 quantiles

highest poverty rate

map with 5 quantiles

lowest median income




Step 4: overlay analysis

(b) Intersect

‘\ Intersect

Input Features

Features
Olowest edu

< highest poverty
< lowest income

<

][] [x] [+ @]

Output Feature Class

shp

\\Vdidrive \myhome \yyubs \oroj

(optional)

[
XY Tolerance (optional)

| ‘Deomddegees v/

= g Py s
& Extract
= & Overlay
# Erase
# Identity
# Intersect
#, Spatial Join
#, Symmetrical Difference
‘\ Union
#, Update
& Proximity
& Statistics
= @ Cartography Tools
& Annotation
& Cartographic Refinement
&« Data Driven Pages
@ & Generalization
& Graphic Conflicts
&« Grids and Graticules
@ & Masking Tools
&« Representation Management

Cancel | |Environments... | | show Help >>

[ )¢ ion Tools
& Data Interoperability Tools

oAt
L,
I
\
= f)ﬂ
+ T s 4 ("; ),/J +
5 g Al
. )
E‘)‘ Gy
A

, Teeallan b
k] =
R
3

1] U [ "'L
fyun Ting
R
\¢




Join additional data For a higher granularity
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452 District Council Constituency Areas (“DCCAs”) Shapefile of Hong Kong buildings
under 18 administrative districts
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Selecting
New Sites




Intersect to have more refined areas

Intersect DCCA data for more precise population
calculation and site selection
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___» Yellow triangle:
Child Protective Centers

> Blue stars:
Family Service Centers




Site buffer, dissolve and union

Buffer, Dissolve and Union to see the
coverage of the established sites

Add orange dots to represent
residential buildings

Legend
“ service_center
0 > 4 3 12 16M|Ies |:| service_centre_buffer_dissol4_final
- Buildings_in_Hong_Kong




How we Buffer, Dissolve, and Union?

P38 R R rEmIK
X DO(LEEHY)

’ o T Service Center Buffer:
buffer . — | Nl 1km radius of impact

Service Center

dissolve Dissolve

union > (\

RERER 7B R H

FAMILY AND CHILD PROTECTIVE SERVICES UNIT

Protect Center Buffer:
2km radius of impact

Protect Center
Dissolve

Union:
total impact
2 ‘.., 2 'vb
aec’’
Dissolve: Faiell ™ oS ..
remove boundaries { 7
I o iosagh >
% R




Selecting high risk area

Identified Risky Districts:
Yuen Long, Tuen Mun, Kwun Tong

Kwun Tong:
Covered with sufficient number of centers

Focus areas:
Yuen Long, Tuen Mun E

&
Legend
A potect_cener
*  szenice_center
0 2 ) 12 8 [ ] service_cenve_buffer_desals_fina

[ Buidings_in_Hang_Kang

Legend

[l A protect_center

*  service_center
[] senvice_centre_buffer_dissol4_fnal
[ | Buildings_in_Hong_Kong
[ District with High Risk




Add new
shapefile for
new sites

rx

XML Document

mily service centres integi

= e el E
Location: | Home - SOSC3240\Project
5]
® £ DCCA 2019 B Copy
(3 Building_Fo| [} FPaste
Q] 15th NOV_|
@] 18th_NOV._
Q)] 8th_Nov.mx o
@] 8th_NOV_la| = Refresh
EJ Folder I New >
|3 File Geodatabase |Z] Item Description...
|3 Personal Geodatabase “f Properties..
Q Database Connection... e ekt
. Hong_Kong.xml
@F ArcGIS Server Connection... H o s
S Layer... lable.csv
CA_16BC.csv
&4 Group Layer b
9 Python Toolbox shp
|D Shapefile... eX.CsV :
i ith DCCAj
(=) Turn Feature Class, Sx P9
New Shapefile ge.csv
° Toolbox ive Services.cs\
dBASE Table Creates a new shapefile
) LAS Dataset ::/
P
& Address Locator... 3
& Composite Address Locator... er.shp
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Adding new sites with buffering (2km)

[—

= £ Layers
=] New_Site1

PR—

= protect_center

'y

=] service_center

*
- o [
=]

=] service_centre_buffer_di
[

= Buildings_in_Hong_Kon¢
=

=] District with High Risk ?
|

Yellow triangles: three new potential sites with buffering 2km



Change of Coordination System (degree to meters)

ArcToolbox o x|

Change the coordination
system from degree (GCS) to
meters ->

Calculate the area of the
intersections between the
buffering area of new sites &
the DCCA->

Calculate the population
coverage

@ & Data Comparison

@ & Distributed Geodatabase

= % Domains

[ & Feature Class

[ & Features

[ & Fields

[ & File Geodatabase

i & General

@ & Generalization

@ & Geodatabase Administration

[ & Geometric Network

@ & Graph

@ & Indexes

) &- Joins

i & LAS Dataset

& & Layers and Table Views

# & Package

@ & Photos

= & Projections and Transformations

[ & Raster

&' Batch Project
#, Convert Coordinate Notation
#, Create Custom Geographic Transf:
#, Create Spatial Reference
#, Define Projection
‘\ Project

i & Raster

@ & Relationship Classes

@ & Sampling

@ & Subtypes

m B Tahle
<

““~ Project
Input Dataset or Featuore Class A
New_Sitel LI B
Input Coordinate System (optional)
GCS_WGS_1984
Output Dataset or Feature Class
|C:\Usexs\usef\0mDrive - HKUST ConnectiDesktoptwstiSOSC3240\projectinew _site_corr I B“
Output Coordinate System
[Hong_Kong_1980_Gxid |
Vertical (optional)
Geographic Transformation (optional)
Hong_Kong_1980_To_WGS_1984 1 +
X
v
1+
OK Cancel Environments... Show Help >>




Intersect buffer with the high risk area

# Intersect = a X

Input Features

Features Ranks
< new_site] _newbufffer
< ADistrict with High Risk

- = x 4

< >
Qutput Feature Class
IC:\Usem\u.ser\Onerive - HKUST ConnectiDesktoptwstiSOSC3240\projectinew_site] _intersect.shp I
Joindttributes {optional)
[ALL =

XY Tolerance (optional)

| | Decimal degrees v

Cancel Environments... Show Help >>

FID_new_site1_newbufffer Id Area BUFF_DIST ORIG_FID FID_intersaction_csv_csv intersaction.FID_DCCA_ A
0| 0| 5177012458012 2000 1 528
0| 0] 2424208.008936 2000 1 551
0| 0| 4964316.878629 2000 1 557
il 0| 402135.296381 2000 2 131
1 0| 193531.985111 2000 =z 132
1 0| 1109869.066306 2000 2 133
il 0| 933231.996786 2000 2 135
il 0| 3683467.086279 2000 2 137
1 0| 296259.771469 2000 2 138
1 0| 520255.268879 2000 2 139
il 0| 23691.283056 2000 2 140
1 0| 830738.383995 2000 2 144
1 0 2704.161339 2000 = 523
1 0 1392.127372 2000 2 524
1 0| 155683.050247 2000 2 530
1 0| 1507373.554629 2000 2 531
1 0 75943.572446 2000 2 550




Finding the site which has the largest coverage

Formula : Site population coverage = Y (Total population / Total Area) * Intersect Area

Total Area & Total Population |

| Intersected Area




Site with largest coverage of population

The population
coverage of each site

A:156,629 :
B: 14,480 D

C: 11,300




Site with largest coverage of population

A: 156,629
B: 14,480
C: 11,300




Site with largest coverage of population
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Thank You'!




