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Who is Morphum Environmental and what
do we do?

Why the need for Mapping Future Land
use?

Leveraging FME for modelling

Issues, tips and tricks
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Who are we?
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CREATING A FUTURE
LAND USE LAYER




Impervious Surface Areas

RaLedl}
i

“Impervious surfaces can be concrete or asphalt, they
can be roofs or parking lots, but they all have at least
one thing in common—water runs off of them, not

through them. And with that runoff comes a host of
problems.”

“

Esri: Impervious Surface ch 001,2006,2011,and 2016

anges in West Houston in 2

- Frazer L, 2006
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Frazer L. Paving paradise: the peril of impervious surfaces [published correction appearsin Environ O
Health Perspect. 2006 Jan;114(1):A21]. Environ Health Perspect. 2005;113(7):A456-A462.



Why do we care?

- More water quality issues: /ncreases
contaminant run-off and pollution of water bodies

- More floods: Decreases the time of concentration
and increases peak discharge

- Reduced stream health: /ncreasesin-stream
temperatures leading to reduction in dissolved
oxygen

- Intensified droughts: Prevents groundwater
recharge

* Increased temperatures: Collects solar heat,
contributing to the “urban heat island” effect.
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Parcels At MPD

At MPD
B NOT at MPD




Auckland Freshwater
Management Tool (FWMT)

Overarching goals

s O
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« Define why and how bad water quality within the
region is

@ ecosystem health
* ldentify how much worse it is expected to become
due to population growth and changing climate

water quality & guantity
) . ] ) management
+ ldentify what we can do to improve or maintain our

water quality
@ FWMT
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How do we map
Maximum Development?

Maximum Development Scenario

- Utilise the Auckland Unitary Plan as a theoretical land
development maximum

+ Quantify the existing state of land development

- At a parcel scale, assume the “most developed” scenario
as the maximum development scenario
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Large Lot
Rural & Coastal Settlement
Single House

Mixed Housing Urban
Terraced Housing &

Anartmant Ruildinoc

Maximum Impervious Area
35% of site or 1400 square metres ~ whichever is the
smaller

35% of site or 1400 square metres — whichever is the
smaller

60% of site
60% of site

60% of site

70% of site
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/ﬂ\ 1. Determining maximum impervious development

FME:

HHHE 2. SwizPix - Changing pervious to paved
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/ﬂ\ 1. Determining maximum impervious development

FME:
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* Which properties can be
further developed?

* ...and by how much?

* Which properties exceed the
current zone limit?

| ISA PERCENT
<20%
<40%
[ <60%
B <80%
B >100%
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Properties at MPD - Future Land Use Parcels

INPUTS:

1. Primary Parcels (approx. 550,000)

2. Baseline Existing Land use (43 Types)
3. AUP/HGI Zones (87 Zones)

WS N, MLl i ] 4. Future Road Networks

_, , 1= 5. Predicted Traffic Increases
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WORKSPACE PARAMETERS

Importing parameters from a spreadsheet and assigning to “parameter attributes”
- Parameter updates can be made outside of FME

* Provides a good way of tracking parameters and any justifications, limitations etc
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Maximum Developed
Properties

- 89% of properties have development potential

Property can be developed
Bl At Maximum Impervious Cover
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FME

HHHE 2. SwizPix - Changing pervious to paved
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SwizPix:
Switching Pervious to Paved

Existing Land Cover switched to
represent parcels at maximum
Impervious coverage

« 475,000 Ha
« Mapping every 2x2 m?

Order of switching is iterative &
determined by:

1. Existing pervious land use (ranked)
2. Slope — low slopes changed first
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SwizPix:

Switching Pervious to Paved

Existing Land Cover
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Total Coverage (36)

Future Impervious Coverage above Existing

Impervious by CRE
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Python Caller

¥ Dataset Combiner {5}

Increased performance on large [:J“”' —
datasets Exposing Datasets to Run ] t E;II;E[T::::;SI:::SBHd ‘ for processing

. \ /
ACCGSS tO a rC py a n d Oth e r pyth O n | | b S. ———D{ParameterFetcher_Z {:f;}) PythonCaller_3 {Qi}j E») FeatureReader_G‘{@}]
. (> output p— > L Initiator
Pass in custom parameters

(> <Schema> _ [>
P <Generic>

Create a seemingly dynamic data

combiner

P <Initiators>

[> <Rejected> [>e
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Dealing with BIG Data

- Group by processing

Using the “GroupBY” functionality of spatial intersection tools on large datasets

* Increase processing time
 Enables parallel processing through custom transformers ‘ <

v Create processing extent 7 Read LINZ Parcels

[> Output
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Dealing with BIG Data

- Python Functions

« Raster and Vector to Dictionaries
— Getting rid of geometry

» Time Tracking - Life Saver!!

# Create empty parcel dict
points dict = {}

with arcpy.da.SearchCursor(points layer, ['FLUL PARC BEGeunmmyﬂenuwer {5]

'pointid’,
'LU Code’,
'Pervious |
'Pervious |

"AKL Slope_

[P Output T,‘>——

1 — x

def

def

print start time():
start_time = time.time()

formatted start time = time.strftime("%y-%m-%d #H:%M:%s", time.localtime(start time))

print(f"start Time: {formatted start time}")

return start _time

19 print_end time(start_time)

print end time(start time): 20 prant("----- )

end time = time.time() Start Time: 2024-01-18 17:01:11
formatted end time = time.strftime("%Y-%m-%4 _____

elapsed time = end time - start time ...Creating LU Raster

hours, remainder = divmod(elapsed_time, 3664 swizpix Point to Raster Complete.
minutes, seconds = divmod(remainder, 60) End Time: 2024-81-18 19:04:51
print(f"eEnd Time: {formatted end_time}") Elapsed Time: 2 hours and 3 minutes.

print(f"Elapsed Time: {int(hours)} hours and .
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THANK YOU.

joshua.childs@morphum.com
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