Introduction

The most immediate and widespread driver of land cover change is land
management, such as forest clearing for livestock farming or grassland
conversion to plantation forests for timber production. These land
management decisions are heavily influenced by regional policies, and thus
analyses of the socioeconomic drivers for land cover change need to occur
at these regional levels. Evaluation of environmental impacts of land
management is difficult because regional political boundaries rarely
coincide with environmental boundaries such as catchments. In 1991, New
Zealand (NZ) adopted the Resource Management Act, which redefined the
political boundaries of the nation to coincide with catchment boundaries so
that each Regional Council would be solely responsible for their water
resources, particularly water quality of their rivers, lakes, and coastal
environments. The goal of this project is to use NZ as a case study where
land use change analyses at fine spatial and temporal resolutions are used
to understand how regional land management impacts water quality.
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Forest Disturbance Index

= Tasseled Cap:
= Linear transformation of reflectance bands into three indices:
Brightness, Greenness and Wetness

= Each component is rescaled to a normalized distribution:
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Forest Disturbance Index

Figure 3. Forest disturbance effect

Brightness,, — (Greenness,, + Wetness,,) A1o8
on Tasseled Cap indices.
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Figure 4. Landsat True Color image (left). Landsat Tasseled Cap composite (center). Landsat disturbance index (right).

Grassland Disturbance Index
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— (Brightness,, + Greenness,, + Wetness,,)

Brightness
Greenness

Figure 5. Grassland

disturbance effect on
Tasseled Cap indices
(above).

Grazing areas shown
In Landsat True color

(right).

Figure 6. Original disturbance
Index (above).

Modified disturbance index
(right), showing clear
disturbance signal in grazed
pastures.
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Case study: Hoteo Catchment
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Figure 7. Mean monthly Disturbance Index (DI; black line) for the Hoteo
Catchment, which contains a combination of livestock grazing and
plantation forestry. Piecewise regression (red line) was fitted on DI to
capture trends possibly associated with the Standardized Precipitation Index
(SPI; blue columns): wet periods (positive) vs. dry periods (negative).
Generally, DI increased during prolonged droughts (SPI < -1) and DI
decreased during wet periods. We are currently investigating if deviations
from this relationship are due to changes in land management resulting
from agricultural markets (i.e. less forest harvesting with reduced timber
prices) or climate adaptation (i.e. less cows on the land during droughts).
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NZ Regional Council Collaborators
n-F an de Re Waikato: Beat Huser & Reece Hill
Canterbury: Raymond Ford
ULE OC 5, LdlU Tasman: Trevor James & Mary Baker
= - Horizons: Jon Roygard & Maree Clark
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Landcare Research Collaborators

Andrew Fenemor (catchment-scale
[ sustainability)

Les Basher (erosion/sedimentation

scientist/modeler)

"nU UC NIWA Collaborators

1te Yo - Rob Davies-Colley (Principal Scientist)
; Andrew Hughes (geomorphologist)
< | Sandy Elliot (catchment modeler)
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