Micro-module A-A2: Digital Maps and Geospatial Data Mapping

Micro-module A: Online Urban Data Gathering

A2-Digital Maps and Geospatial Data Mapping

In this micromodule, we mainly provide how to use QGIS to obtain an analysis base map and
perform basic land use analysis. The data sources are mainly official data from the Hong Kong
government.

In the first part, we will introduce how to obtain a vector base map of any research area in Hong
Kong from HKMS. Including how to download and crop the spatial map data, as well as how to
modify the style of the base map according to your needs.

In the second part, we will introduce how to obtain data from the LUHK website, as well as how
to extract, cut and calculate.

1 Generate base map from HKMS2.0

1.1 Download vector data

Download the spatial map data from HKMS2.0
https://www.hkmapservice.gov.hk/OneStopSystem/home
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- Select ‘PRODUCT-SPATIAL DATA & TOPOGRAPHIC MAP".
- Chose data site: Digital Topographic Map iB1000 (1000+).
- Click search.
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- Chose research area. In this tutorial, In this tutorial, the Chinese University campus is used
as an example.
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- Click the grid that can cover the research area. You can see the product list on the left.
- Click view. Select product format for DWG. Add to download queue.
- Perform the previous step on each data in the product list.
- At the right corner of the webpage, click view download queue.
- Download each data in the queen to your local file.

1.2 Import DWG data to QGIS 3.18
Start QGIS 3.18.
Project-Import/Export- Import layers from DWG/DXF.
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[ ] @ DWG/DXF Import

Import Drawing into GeoPackage

Target package /Users/phoebe/Desktop/tdleg A2/ €3] | .. | Load layers

CRS EPSG:2326 - Hong Kong 1980 Grid System - | |
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Help Cancel l OK

- Set the target storage path at the target package.
- Click import to find the location of downloaded data. Wait a few seconds. It will show
drawing import completed.

HTH; Cl Drawing import completed. (%)

Name the new group.
Click ok.
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1.3 Extract urban design elements

In this tutorial, here will show how to extract the buildings in the campus of The Chinese
University of Hong Kong.

- Select a shapefile layer. Use identity feature to select elements inside one layer.
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- Click the right button on the building, it will show the name of the layer.
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- Find the building layer in the layer panel.

- Make the other layer a new group, except the building layer. Make the new layer invisible.
- Perform the previous step on each DWG group that just imported.
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1.4 Merge the selected data into one vector layer
Create a new layer.

- Layer-Create layer- New shapefile layer.

- Set file name and storage path.

- Set the geometry type to polygon.

- Click ok.
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"R New Shapefile Layer
| File name |Users/phoebe/Desktop/tdleg A2/building.shp a
‘ File encoding System b
Geometry type 7 Polygon -
Additional dimensions ®) None Z (+ M values) M values
EPSG:4326 - WGS 84 | |®
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Type | < Text Data -
Length 80 Precision
Fields List
Name Type Length Precision
id Integer 10
Help Cancel OK

Add elements into the new layer.
- Use ‘toggle editing’ to change the DWG layer and the building layer into editing mode.
- Then use ‘selected features by area and single click’ tool.
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- Selected the elements in the DWG layer and copy them to the building layer.
- Performed the previous step on each DWG layer.

- Click ‘toggle editing’ to exit the editing mode and save.

Then you will get a polygon layer of the buildings in CUHK campus.
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1.5 Set and cut boundaries

- Add a new polygon layer.

- Click ‘“Toggle editing’ get into editing mode.

- Use ‘Add polygon feature’ to add a new polygon.
- Use ‘Vertex tool’ to edit the polygon.
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Then you can draw the boundaries of the research site and edit it. In this tutorial we will take

building around the University Mall as an example.
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- Select the building layer
- Chose ‘Vector-Geoprocessing tools-clip’

[ } [ } Clip

Parameters | Log Clip
IR This algorithm clips a vector layer using
(9 building [EPSG:4326] - @gj % c the features of an additional polygon
layer.Only the parts of the features in
the Input layer that fall within the
polygons of the Overlay layer will be

Overlay layer added to the resulting layer.

D sj . -
(3 site [EPSG:4326] Cﬁ % = The attributes of the features are not
modified,although properties such as
area or length of the features will be
Clipped madified by the clipping operation.If
such properties are stored as attributes,
. those attributes will have to be manually = |
updated.

[Create temporary layer]

v| Open output file after running algorithm

0%

Help |Run as Batch Process... Close Run
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- Chose input layer as the cropped.

- Chose overlay layer as the layer you want to be scissors.
- Click ‘Run’.

Then you will get a new layer named ‘Clipped’.
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1.6 Editing layer properties
- Double click the name of building layer to get in the layer properties. Or right click and
select properties.

Layer Properties — building — Symbology

L N ]
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- You can change fill color and style, stroke color, width and style according to your needs.
1.7 Export the base map
- Select ‘Project-Import/Export-Export map to image’.
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@ @ Save Map as Image
¥ Extent (current: map view)

North |831455.9882
West |838876.0042 East 839667.0569

South |830845.8019

Calculate from Layer ~ Map Canvas Extent Draw on Canvas
Scale 1:5397 - | ||~
Resolution | 150 dpi 2]
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4»
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4

v Draw active decorations: none

v | Draw annotations

Vv Append georeference information (embedded or via world file)

Help Copy to Clipboard Cancel I Save

- Set the ‘Resolution, Output width and Output height’.
- Save.
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2 Get Data from Land Utilization in Hong Kong

2.1 Download Data

You can get land use data from the website of Land Utilization Hong Kong.
https://www.pland.gov.hk/pland en/info serv/open data/landu/index.html#!



https://www.pland.gov.hk/pland_en/info_serv/open_data/landu/index.html
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This website provides statistics and raster grid of land use in Hong Kong for the last three years.
Raster grid 2020 will be chosen as an example for this tutorial.
Click the number of year and download.

2.2 Import data and set CRS

- Start QGIS 3.18.

- Select ‘Layer- Add layer- Add raster layer’.

- Select the .tif document in your download folder at the ‘Raster dataset’.

a3
ﬁ e Source Type

. g Vector ®) File () Protocol: HTTP(S),cloud,etc.

:..D Raster

Source
:11' Mesh
= Raster dataset(s) |/Users/phoebe/Downloads/LUMHK_RasterGrid_2020/LUM_end2020 tif «a
; Point Cloud
¥ Options

Delimited

, Text Consult GTiff driver help page for detailed explanations on options

iﬁ SLECERY  NUM_THREADS

SpatiaLite GEOTIFF_KEYS_FLAVOR | <Default> =
GEOREF_SOURCES
* PostgreSQL
SPARSE_OK <Default> -

» MSSQL
+ Oracle

m Virtual Layer

* SAP HANA

@ WMS/WMTS

.. WFS/0GC

" API -
Features

E:; WCs

Set Coordinate Reference System.
- Search CRS (Coordinate reference System) in QGIS.
- Select WGS84-EPSG: 4326.

Help Add || Close
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View Settings

%, General
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Help Apply

Project Properties — CRS
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Cancel (a4

Then you will get a land use map of Hong Kong.
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2.3 Set render type and color of the values.
Double click the name of LUM_end2020 layer, open the ‘Layer Properties’.

Chose ‘Symbology’ label.

Select ‘Singleband pseudocolor’ in ‘Render type’.

You can set the type of color ramp and change the color.

In the downloaded folder there is a file called ‘CODE TABLE. xIsx’, which is the value and land
type comparison file. You can change the color of different values in layer properties
according to this sheet.

10



Micro-module A-A2: Digital Maps and Geospatial Data Mapping

H o s D CODE TABLE

BE WETR X R

Ifx .3 Verdana B A« A~ comamE - R R (e gy e e 1T I aurm - iy Q-
88 e B I Ul S A g o anERS - v % o0 %8 8| mewm :a ::-m mA BB B ST umn mum
& =J= - - = 8 At W & - wE sl
A = S v
A B c D E F G H 1 ] K L M N o P Q
1 | Class
2 1|Private Residential
3 2|Public Residential
4 3|Rural Settlement
ol 11|Ce and Office
6 21|Industrial Land
7 and gy Parks
8 23|Warehouse and Open Storage
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TIHE +
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In Layer properties

- Chose ‘Quantile’ in Mode.

- Set classes as 28 (In this tutorial the number of value is 28).

- Double click the number and color block under ‘value=" and ‘color’, you can change
them.

- Make the values corresponding to the sheet.

- Click ‘Apply/OK'.

T e Layer Properties — LUM_end2020 — Symbology
Q ¥ Band Rendering -

Information Render type | Singleband pseudocolor ~ |

‘& Source Band | Band 1 (Gray) =

P Min 0 | Max 92
Q‘( Symbology | L
» Min / Max Value Settings

|ﬂ Transparency .
i Interpolation Exact 22

Lo Colo ramp ¢

4 Rendering Label unit suffix

u Temporal Label precision 0 a i:
. Value = Color Label -
B Pyramids
0 0
E‘ Metadata
1
Legend
2 2
QGIS Server
3 S
1
21 21
Mode Quantile - Classes |28 @
Classify || & ||=||<?| Bm| B

¥ Color Rendering

Blending mode ' Normal b4 49 Reset | -

Help Style -~ Apply Cancel OK
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2.4 Extract one of the value

When conducting Urban Design related analysis, we often only need to analyze a certain
element in the whole data set to emphasize the change and influence of this element. For
example, we only analysis the distribution of public space in the land use type. In this
tutorial, we will take the data of private house as an example to show how to extract data.
- Select ‘Raster- Raster calculator’.

- Double click ‘LUM_end2020@1’ under ‘Raster bands’.

- Input the formula”™'LUM_end2020@1" = 2’ under ‘Raster calculator expression’.

- Set ‘Output layer’.
- Click Ok.

— - - S ~
Raster Calculator

Raster Bands Result Layer

Ll:g_l-a”‘ﬂoz"@ Output layer ileg A2/12035E % /private house|
Pl
[ ] pmomet e :

Selected Layer Extent
Xmin | 800000.00000 X max | 863750.00000

Y min 800000.00000 +| Y max 848000.00000

IEDRED

Columns | 6376 Rows 4800
Output CRS EPSG:2326 - Hong Kong 1980 ( ~
v Add result to project

¥ Operators

+ & sgrt cos sin tan log10 (
- I ~ acos asin atan In )
< > = I= <= >= AND CR
abs min max

Raster Calculator Expression

"LUM_end262601" = 2

Expression valid

Help Cancel OK

Then you can get the distribution of the private house in Hong Kong, also you can change the
color in the ‘Layer properties’.
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2.5 Clip the boundaries of research area
In this tutorial we will use the edge of Yau Tsim Mong District to show how to use a polygon
to cut raster data. You can also draw the boundaries based on your need.

- Download Hong Kong’s district administrative boundaries from ESRI Hong Kong
(https://opendata.esrichina.hk)

- Copy the edge of Yau Tsim Mong and add to a new layer.

oo e *1203 %% — QGIS 1
DEEGRY UeLLPAPPIY A+ LHa tLEOR CEBE#R# I =- 0 -1

weViawm@ sy = B S RE LRSS R 2

R-e B,

Layers. e Results Viewer B
« BwTV &G -3 B0

> @ dwg

W building
v I v

B HKDistrict18
» ¥ private house
» vl ¥ LUM_end2020
v LI el

Identify Results @

7 o S - o

Feature Value
~ HKDistrict18
~ CNAME  MiREEE
» (Derived)
» (Actions)
OBJEC.. 14
D 5.000000000000000
CNAME  REFIE
CNAME.. HREER
ENAME  YAU TSIM MONG
SHAPE... 0.201043018699684
SHAPE... 0.000614238871905

Mode | Current Layer -

Layers | Browser Tree

Qe a| Coordinate | 825188,832456 | Scale|v535063 ¥ | @ Magnifier 100% 2| Rotation |0.0° 2| |V Render @epsczaze @

- Select ‘Raster-Extraction-cClip raster by mask layer’.

- Chose ‘Input layer’ as the cropped.

- Chose ‘Mask layer’ as the layer you want to be scissors.

- Click ‘Run’.

Then you will get a new layer called ‘Clipped(mask)’ and you can change the color mode in
the “Layer properties’.

r

ene *1203 %% — QIS 1
DEEGRRY OPLLLAI PRRKAAEatLlOR & # T m@m- A
o LE] ma e o~ - io g G W~ T g
RV swm @ = RE LD R 2
T i)
Layers em Results Viewer (=]
AT o -F A0
v @ dwg
I building
<= Clipped (mask) [&]
Band 1 (Gray)
I7a
0
W viw =
W Hxpistrict18 Identify Results B®
» [] 8 private house oo S Gl »
: S LzM_enazazu Feature Value
#p ~ HKDistrict18
- CNAME  HREE
» (Derived)
» (Actions)
OBJEC.. 14
D 5.000000000000000
CNAME HZLEEE
CNAME.. HREER
ENAME  YAU TSIM MONG
SHAPE... 0.201043018699684
SHAPE... 0.000614238871905
Mode | Current Layer -
Layers | Browser Tree
LS ers . a | Coordinate| 835729,818795 |9 Scale|13341  ~ | [@ Maanifier 100% 2| Rotation |0.0° 2| Vi Render  @epscizize @
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Micro-module A-A2: Digital Maps and Geospatial Data Mapping

2.6 Calculate the ratio of values

We can download the proportion of various land uses in Hong Kong from Land Utilization
Hong Kong, and calculate the proportion of different land uses in our customized research
scope in QGIS.

- Search ‘Raster layer unique values report’ in QGIS3.18.

- ‘Input layer’ is the layer that you want be calculated.

- Click ‘Run’.

"ok ) Raster layer unique values report

4 .

Raster layer unique values
Input layer report

" Clipped (mask) [EPSG:2326] b

Parameters | Log

This algorithm returns the count and
Band number area of each unique value in a given
raster layer.
Band 1 (Gray) ¥
Unique values report [optional]
[Save to temporary file]
Unique values table [optional]

[Skip output]

0%

Help Run as Batch Process... Close | Run ‘

- Find the link of the file path in ‘Result viewer’.
Then you can get the area of different land use in Yau Tsim Mong District. Add them to Excel
and you can do some basic calculations.

ece M @® ng_wiGmms/7067da0b86b1413cOcece8Idle1682a3/O0UTPUT_HTML_FILEhtml %@ . @ & + ©
B Pranning Department - Land Utikzsl Jong Kang 3 Open Geo-Spatial Data by Exi China (Hong Kong) Ltd %) OUTPUT_HTML_FILE.Mmi
Analyzed file: /pri 25diby’ [T/p _wIGmms/1bbac012825¢4a85837¢3 1ede87de830/OUTPUT.Af (band 1)
Extent; 833720,0000000000000000,817110.0000000000000000 : 837300 J00000,820860.

Projection: EPSG:2326 - Hong Kong 1980 Grid System
Width in pixels: 358 (units per pixel 10)

Height in pixels: 375 (units per pixel 10)

Total pixel count: 134250

Value Pixel count Area (m?)
0 64520 6452000
1

2

11396 1139600
79 79000
3 3 300
no 7213 721300
21 753 75300
23 138 13800
31 7429 742900
2 7646 764600
a1 2197 2319700
42 1813 181300
4“4 657 65700
sl 1100
52 537 53700
53 4914 491400
54 1608 160800
61 36 3600
7 649 64900
7215 1500
73 95 92500

pl

On this basis, you can compare the same type of land use in the 18 districts of Hong Kong, or
compare different types of land use in the same district.
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