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How does land
management impact
water quality across

broad and multiple
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First ever comparison
of 8-day land cover
change (at 30 m) with
long-term water
quality datasets (>25
years) at multiple
resolutions




Task 1: Detect and map land

- cover/use changes at fine
PrO]eCt WorkﬂOW resolution (30-m, 8-day)

Task 2a: Determine

Climate
Change
landscape-river connectivity

- Task 2b: Compare weekly
> Policy Physio- Weather
F graphy & Climate land use to monthly water

quality

‘
Water
g o Task 3: Compare land use
time series to socioeconomic

/policy timelines to assess
how land management affects

water quality
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Land Disturbance

1 MODIS-NBAR: 500 meter, 8-day resolution
o Landsat: 30 meter, multiple /year

1 Compare Brightness, Greenness, & Wetness of images

_—

Landsat Tasseled Cap

Major forest harvest on the border between Waikato and Bay of Plenty in 2000



Data Fusion

MODIS Disturbance

Landsat Disturbance

Feb 2001

Disturbance occurred some
time between August 2000 and
February 2001.

But when exactly?



Disturbance and Recovery

December 26, 2000

1

12/6/1999  4/19§2001  9/1/2002  1/14/2004 5/28/2005 10/10/2006 2/22/2008 7/6/2009 11/18/2010 4/1/2012

Disturbance time series for one MODIS pixel

Recovery trajectory and disturbance
pattern

Fused data allows us to assess location and
extent



Nationwide disturbance for
forests & grasslands

Feb 2000 — Dec 2013

Completed
MODIS: 500-m, 8-day

Landsat: 30-m, multiple/year

Almost complete

Fused data: 30-m, 8-day
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Hoteo Catchment

% of time disturbed
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New Zealand disturbance
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New Zealand disturbance
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http://tethys.dges.ou.edu/NZ_disturbance

Task 2a: Develop a more accurate channel network
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Landscape connectivity map for Hoteo Catchment
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Landscape Connectivity

Connected
I Not Connected
——= Hoteo River

e Connected as long as slope > 5° for

downward flow direction.

* If slope < 5° for at least two pixels,

then .
* If next pixel is river or floodplain,
then connected regardless of slope.

Use the connected areas as a mask on
disturbed areas to define potential
sediment runoff sources.

Steep slopes tend to be covered by
plantation forest.




Task 2b: Compare weekly land use to \?
monthly water quality
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2008 Land use
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Waiwhiu

(Plantation Forest catchment)

Nov 17, 2001
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Disturbance Index (DI)

% of watershed disturbed

Standardized Precipitation Index (SPI)

SPI
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Task 3: Compare land use time series to
socioeconomic/policy timelines to assess how
land management affects water quality

National Datasets

National Policy Statements

Agricultural goods pricing data (Forestry, Dairy, Beef, Lamb)
- annual data 1992-2012

Land use intensity and production data (2002, 2007, 2012)

Farmer perception & use surveys

Regional Datasets (for Canterbury, Waikato, Horizons, Auckland)
Land Use/Management Plans
Water Quality Plans




What’s left?

m Data fusion for the entire nation

m [ CLUC & Water quality comparisons for other
76 National Network sites and ~25 State of the
Environment sites

m Rigorous time-series analyses of LCLUC, water
quality, and socioeconomic data

m Forecast effects of land management policy
changes (e.g. doubled productivity by 2025) on
water quality
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