Appendix H: Guide to Emission and Socio-Economic Spatial Model

Introduction

This Appendix proves a detailed description of how to use and examples of output from ESESM.
ESESM resides on a NIWA server which is accessible via the internet
(http://wrenz.niwa.co.nz/webmodel/emissions). The following steps detail how to use the model.

Step 1: Navigating to Area of Interest

Figure F1 shows a screen shot of the South Island from ESESM. A similar view will be found at
http://wrenz.niwa.co.nz/webmodel/emissions. There are two ways to navigate to an area of
interest:

1) Use “Find Place” box — See blue circle in Figure F.1
2) Use the move button and zoom bar — See red circle in Figure F.1.

It is also possible to move the map around the screen by right clicking on the map and dragging it
with the mouse.

/2 emissions - Windows Internet Explorer

g@:&: E] Fttp: purernz riwa.co.nz fwebimodeliemissiors3 _MJ_ L‘ﬂ@ |
Fle Edt Vew Favorts Tods o
B~ v ppage ot v

T 1] =

EMISSI ONS

« Y = pint .Cewtefm!(z" . (B Census Area Unt(CAU) select () End select [l Lagend

¥ o =
Layers A = o 4 Satellite Terain
© [ Burner emission layers @ 5 i "

[ |ED Road Network
Find place box

e[| Topo features
& [JE soundaries

Move Button

and Zoom Bar

Road emissions
Lagends
Help

Copyriaht NIW/A
Map coordinates: 41, 331451, 174.902244

Figure F.1: Screen shot from ESESM showing the South Island.



Figure F.2 shows a screen shot from ESESM showing Christchurch in map view. This map was
generated by navigating to and zooming in on Christchurch from the map of the South Island shown

in Figure F.1.

/= emissions - windows Internet Explorer

@@v [ Pttp: wrerzriva.co rz/webmodel/emissions 3 =142/ [coonk:

Fle Edit View Favorites Tooks Hep

ﬁ & & emissions

> B e e e

EMISSIONS _

Toolbar «
Layars

e [ Burner emission layers
©1 | Road Network
1B Tono features
[/ Boundaries

Road emissions
Legends
Help

Copyright: NIW/A
Map coordinates: 43,489918, 172.557793

o Refresh  ( print. @) Center map v @ Frd Riccarton (® Census Area Unit(CAU) select () End select [l Legend
- L7 | i H 3 e C Satellte Terran

NCas =
/ ‘

1L Marshland - Prestons &y -

" Ave

Beach e

New Brighton
North

< @
Mairehau gn‘
e

&

e

\ %m%z

& = Lo
3

Ravt,
Huricpa,
GaiLinks,

S A B watthgion st ‘snm'n‘n 3
i s 3 L i
> : X o\ > Ik
Hyde Park. anhoad o | 4,,2% 2‘ 2 e.#"“ \ 'L‘ [LARLRL \ ‘ f
g A= 1L e 2 IS f Envaict | Richmorid 7

a

2
~aggscreina e
:

£
H
Ak 5
E
ES

1D Upper
% Ricsarton

Christchurch

T
Liehfiela ¢

Sydertam

Bamngton St Martins.

Spreycon -
RS Tehnysen st

Somerfield

o St

= "
y 7\ Hillsborough
£ seckennam )

T Aynsiey

\ ‘,
N &

AN

§

g vl

g’k‘?

Mt Pleasant | Mor
- Spul

G A
Heaineots
N Quary fserve
-

S/l g cashmere
nsmere RS < Cracron .~ &1\

i disderve
Ounan ark

Figure F.2: Screen shot from ESESM showing Christchurch in map view.



Step 2: Selecting Emission Source and Scale
To get ESESM to display the PM;yemissions from home heating, select the burner emission layer

from the optional layers displayed in the drop down menu found on the upper left hand side of the
screen (red circle in Figure F.3).

The emissions from ESESM can be displayed on two spatial scales: Mesh Block and Census Area Unit.
Figure F.3 shows total (wood plus coal) PM,, emissions by CAU. The boundaries of the CAUs are
indicated by thin blue lines. The name of the CAU will be displayed if the cursor is moved within its’
boundary. Itis also possible to display wood or coal emissions on their own by checking the relevant
box on the drop down menu.

While the emission data can also be displayed at mesh block level, emission and socio-economic
data can only be extracted from ESESM at CAU level.

Note that the legend (blue circle in Figure F.3) is not displayed automatically. To display the legend
click on the Legend Button on the tool bar which is displayed at the top of the map (green circle in
Figure F.3) and then place mouse on the bright blue hyper-link (orange circle in Figure F.3).
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Figure F.3: Screen shot from ESESM showing Christchurch by CAU and PM3, home heating
emissions (g/ha/d).



Step 3: Selecting CAUs

To select the Census Area Units (CAUs) of interest click on the Census Area Select button found on
the toolbar (green circle in Figure F.4). Then move the cursor to within the boundary of the CAU you
are interested in and click. A pin will be displayed and the CAU will be named. Two CAUs have been
selected in Figure F.4, Holmwood and Aranui (blue circles in Figure F.4). When you have finished
selecting CAUs, click on the End Select button (red circle in Figure F.4).
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Figure F.4: Screen shot from ESESM showing the Holmwood and Aranui CAUs selected.



Step 4: Requesting information from ESESM
When the End Select button has been clicked the Information Request Menu will appear (blue circle

in Figure F.5). The Information Request Menu contains check boxes (e.g. green circle in Figure F.5)
that when checked define the information that ESESM will return on the selected CAUs. Check the
required information boxes by clicking on them. Alternate clicks will toggle the check on and off.
When all the required information request boxes have been checked, send the query to the
database by clicking the Done Button (yellow circle in Figure F.5).

[/ emissions - windows Internet Explorer B =l x|
&)+ [ rtpilprencrinaco nziwebmodelfemisions =4 [ecode (o]
Fle Edt Wiew Favorites Tools Help

T 4R @emissons | | %~ B - v | rPage v GiTook v

ensus Area Uni(CAU) select () End select [l Legend

Toolbar « RS Refresh o Prnt @ Centermap ~
I (== ey Qusen

Layers " ® L Satelite Terrain

BT
& [2 Bumer emission layers

@ 2 Area Units
[/ wood emissions
{1 coal emissions
(wIM total emissions
[ Mesh block Units
/B3 Road Network
[ B2 Topo features
e[| Boundaries

i Information
¥ 1id_a_weed
oo L Request
L 7 4.5 o
o s check boxes
D, e
I icou A

I bigh e

End Request
button

Information

Request menu

[{iai=V ark p Stkaoph St 4 sisaphst
oo ]
e Ave Moorheises A i

Figure F.5: Screen shot from ESESM showing the Information Request Menu.
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Step 5: Downloading Information from ESESM

When the query has been processed by ESESM the Query Output box will be displayed (blue circle in
Figure F.6). The query output information can be viewed by using the scroll bar at the bottom of the
query output box. Alternatively the information can be downloaded from ESESM for analysis by
other software (e.g. MS-Excel). The data can be exported by clicking on the data download button
(green circle in Figure F.6). Click the Download box and use browse option to find a location/folder
to save the data into.
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Figure F.6: Screen shot from ESESM showing the Query Output box.



Step 6: Analysing the Data

The following figures show examples of the type of analysis that can be undertaken using data
provided by ESESM. The following figures show a comparison between the CAUs of Holmwood and
Aranui in Christchurch. These example results have been chosen to illustrate the type of analyses
which may be useful to aid the development of suburb specific cost-effective incentives programmes
that aim to maximise reductions in PMy, emissions from domestic home heating. The example
results presented here are not intended to be an exhaustive list of the type of analysis that can be
undertaken using the data provided by ESESM.
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Figure F.7: Number of houses that burn wood or coal as the main source of heating.
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Figure F.8: A comparison of the CAU PM;, emission rate from the burning of wood and coal
in domestic heaters (g/ha/day).
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Figure F.9: Proportion of houses using wood or coal burned as principal solid fuel.
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Figure F.10: Number of households burning solid fuels and receiving social welfare benefits
as principal income source.
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Figure F.11: Income profile of households burning solid fuels as main source of heating.
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Figure F.12: Proportion of owner/occupier and rental properties that burn solid fuels as main
source of heating.



Using alternative display formats in ESESM

ESESM offers the option of displaying the background geospatial information in three formats; map,
satellite or terrain. The map, satellite and terrain formats for Christchurch city and surrounding areas
are displayed in Figures F13, F14 and F15 respectively. The format can be chosen by clicking the
respective display option button (red circles in Figure F13).
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Figure F13. Map display format for Christchurch city and surrounding area.
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Figure F14. Satellite display format for Christchurch city and surrounding area.
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Figure F15. Terrain display format for Christchurch city and surrounding area.



