
‘KEEPING IT IN KIN KIN’ 
A COMMUNITY’S DRIVE TO UNDERTAKE SCIENCE BASED RESTORATION 
PRACTICE

Rachel Lyons – Noosa & District Landcare Group
Shannon Mooney – Healthy Land & Water



July 22, 2012 2

• Once the majestic Kin Kin Scrub

• Extensively cleared for timber – initially 
1866-1900

• Extensively farmed – bananas, dairy, 
beans, peas, pineapples, sugar cane, 
cattle and other small crops.

• Headwaters - Steep slopes & unstable 
geology – dominated by heavy underlying 
clays of the Kin Kin Beds

• Extensive alluvial floodplains

Noosa Heads

Kin Kin Catchment
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Noosa’s A- River Rating 
Due in part to Kin Kin
pollutant loads and riparian 
condition issues
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Community concern over water quality in Lake 

Cootharaba initiated the first studies in the mid-2000’s 

for extent and source of nutrients and sediments.

§ Core samples found sediment bound Nitrogen levels 

have increased by >40%. 

§ high deposition rate ~ av 1cm /yr (Lamb et al 2011).

Studies all pointed to Kin Kin Catchment as the main 

contributor for

§ TSS (97%), 

§ sediment bound N (91%), and 

§ sediment bound P (92%) loads, 

Despite Upper Noosa River contributing orders of 

magnitude more water by volume. (Lamb 2012)

Community Concern
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TSS fluxes and metals fingerprint analysis (Principle Component Analysis) 
showed that the sources of TSS are most likely non-point or diffuse in 
source. (Lamb 2012)

TSS concentrations are highly impacted by precipitation events. (Lamb 
2012) & Fine sediment can remain in suspended phase for >1.5 years 
(Rissik & Grinham 2006)

Investors wanted more science for exact prioritisation of sites and 
remediation options within the catchment to demonstrate ‘best value 
for money investment’.

When the ‘Keeping it in Kin Kin’ project was born…..

But where within Kin Kin Catchment is the 
Sediment coming from?
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The best approach?

A group of concerned organisations formed to create the ‘Keeping 
it is Kin Kin’ Steering Group in 2015.

Collectively represented a variety of landholder groups, land 
managers, interest groups and local funding bodies.

Debated the objectives of the project and the scientific method 
best suited to the catchment size, data and funding potential. 

Identified LIDAR imagery as the best available data to provide 
catchment scale information at best cost. 

Funds for the analysis of this data was secured through several 
project partners, in particular the Noosa Biosphere Reserve 
Foundation.



LIDAR (Light Detection & Ranging) which uses a 
near-infrared laser to map the land from aircraft. 

The technology uses a laser scanner to record 
pulses from a plane to the land to calculate 
elevation values.  

Full wave form LiDAR penetrates forest until  it 
coincides with land / hard surface.  Can penetrate 
some shallow water, however mostly refracts.
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What is LiDAR?



Activity overview – to ID areas within the catchment that are impacted by soil 

loss and deposition, including hill slopes and creek lines 

Light Detection and Ranging (LiDAR) was captured from plane over the Kin Kin

Creek Catchment during 2008 and 2015.

For Kin Kin Creek Catchment, 3-4 points per square metre were captured.

A 1 m Digital Elevation Model (DEM) was developed with a vertical and 

horizontal accuracy of 30 cm.  

Left - LiDAR 3D Transect
Right - LiDAR Hillshade

LiDAR - Kin Kin Catchment 
Analysis
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Left – Aerial Photography
Right – LiDAR Slope

LiDAR Example?



LiDAR provides information for surface comparison (erosion and 
deposition zones), vegetation canopy height, change in bank width and 
height, along with topographic and contour information.  

LiDAR change analysis is the calculation of elevation differences 
between LiDAR imagery runs undertaken at different times – DEM of 
Difference.  

Kin Kin Creek change analysis compared 2015 against baseline 2008, 7 
year time interval.   

The process involved data standardising, filtering, and verifying of results 
through other biophysical data, aerial photography and groundtruthing.  

LiDAR Analysis –
DEM of Difference



Above – Cut and Fill
Right – Stream erosion

LiDAR Analysis – DEM of Difference



Left – Aerial Photography
Middle – LiDAR Slope
Right – LiDAR Change

LiDAR Analysis – DEM of Difference



Areas of interest were selected based on the LiDAR analysis. 
258 sites identified.

These included areas with erosion and often some deposition.  

Higher levels of erosion occurring in the mid to upper 
catchment areas associated with geology (e.g. Kin Kin Beds).  

Higher levels of deposition in the lower Kin Kin, with natural 
levee banks forming along the creek from reduced velocities 
and sediment drop-out.  

Types of erosion classified included:
• Gully
• Stream
• Mass Movement and Landslips, and 
• Hillslope.  

Areas of Interest – Erosion Hotspots
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Soil Mobilisation in Kin Kin Catchment (20,000ha)

2008-2015

2,486,691 tonnes of soil 
mobilised over 20,000ha

(Medium Confidence Range- 50cm-5m erosion 

depth)

LiDAR DEM Change Results

Based on average soil 

replacement costs of $30 / 

tonne, soil productivity 

decline from the catchment is 

estimated to exceed 

$74 million.
Soil mobilized =

the equivalent of 191,284
large dual axel soil delivery 

trucks

or 

765 Olympic sized swimming 

pools filled with soil.



Areas of Interest – Erosion Hotspot 

LiDAR Change –
total loss



Areas of Interest – Erosion Hotspot 

LiDAR Change 
Erosion rates 

(t/ha) 



Footer text here 18

LiDAR Change 
Erosion Type
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LIDAR 
Ground-
truthing
Workshop
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Desired Outcome:
• Reduction of Sediment Entering Lake 

Cootharaba.
Intermediate Objectives:
• Improve Water Quality (Physical / Chemical 

properties)
• Improve Waterway and Wetland Health 

(Biodiversity)
• Enhance Sustainable Production & 

Management of Landscape 
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The KIKK Implementation Plan



Factors considered in Prioritisation:
• Scale of sediment mobilisation – tonnes/ha 
• Distance of Areas of Interest from waterway – connection of hill 

slopes to waterway and distance from Lake Cootharaba
• Geological substrate and soil type
• Area/Reach recovery potential
• Number of detected erosion hotspots within the sub catchment 

zone
• Erosion types 
• Remediation Action Assessment – type required, cost 

effectiveness and Risk of implementation
• Landholder willingness to participate (inclusive of land use)
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Prioritising Sub-catchments and Stream 
Reaches

Sub-catchment Results Matching Criteria 
(observed high’s)

Kin Kin Creek Wahpunga 7

Kin Kin Creek Kin Kin 6

Sandy Creek 4

Wahpunga Creek 4

Kin Kin Creek West Branch 4

Boreen 3

Kinmond Creek 3

Eulama Creek 2

Kin Kin Creek East Branch 2

Kin Kin Creek Gallen Gully 2

Pender Creek 2

Banyan Creek 1

Cooloothin Creek 1

Elanda Point 1

Golden Gully 1

Kin Kin Creek Lower Wahpunga 1

Sister Tree Creek 1





• Targeted one-on-one extension within identified priority 
areas is now occurring thanks to a grant from the Noosa 
Biosphere Reserve Foundation and Noosa Council.

• Project planning for site specific on-ground restoration works 
including slip remediation, gully and riparian restoration and 
hillslope erosion prevention is occurring. 

• Landholder capacity building through advice, field days, 
workshops etc.

• Project portfolio development and funding acquisition.

Implementation



Gully & Riparian Erosion
• Pasture Management
• Stock access restriction to waterways – fencing
• Off-stream watering points
• Revegetation
• Porous check dams (ephemeral streams) & In-stream velocity reduction 

(e.g. large woody debris or piles)

Slips
• Fencing to exclude stock
• Revegetation with deep rooted species
• Water diversion

Sheet / Hillslope Erosion
• Pasture Management
• Revegetation and/or other deep rooted tree installation eg Forestry
• Weed management
• Water slowing techniques – levees/mounds 26

Glasby Property 
Landslip and Riparian 
Restoration 
Demonstration site

On-ground Remediation 
Works
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Community Steering Group & 
Landholders engaged 
throughout.
Community Meetings

Riparian Planting Sessions

Demonstration Sites

Field Days



Thanks!

Rachel Lyons

bdm@noosalandcare.org

www.noosalandcare.org

Shannon Mooney

Shannon.M@hlw.org.au

www.hlw.org.au
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http://www.noosalandcare.org/
mailto:Shannon.M@hlw.org.au
http://www.hlw.org.au/

