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Introduction Land Management Impacts on Water Quality in * ;
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The most immediate and widespread driver of land cover change is land I d Io © I d © T_ ”‘””* i
manage.ment, such as .forest clearing for. livestock farrrpng or grassland New Zea an across Po Itlca Boun arles ég - ﬁrlwlfu1 6
conversion to plantation forests for timber production. These land S e z
management decisions are heavily influenced by regional policies, and thus %E, 1200 —— Turbidity ‘o B
analyses of the socioeconomic drivers for land cover change need to occur ) . 222 Diturbance Inder EZ
at these regional levels. Evaluation of environmental impacts of land Jason P. Julian and Kirsten M. de Beurs f %;?”"" 5 E
me.ana.geme.nt is .difficult because .regional political boundaries rarely Landscape / Land Use Change Institute (LLUCI) L’\ L %EE . | %i
coincide with environmental boundaries such as catchmer)ts. In 19?1, New Department of Geography & Environmental Sustainability - gg 3
Zealand (NZ) adopted the Resource Management Act, which redefined the , : i 28 o LL 1

g : . =l : . University of Oklahoma e o 23S _
political boundaries of the nation to coincide with catchment boundaries so _ it 5 8 | .
that each Regional Council would be solely responsible for their water The UNIVERSITY of OKLAHOMA. website: geography.ou.edu/LCLUC o
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 o 0 )
to understand how regional land management impacts water quality. . . . %y X, B, B B N A X, X R R v, &, %

Approach Strip Grazing Pilot Study O T T T T T T
: , R _ Figure 8. Time series of land use disturbance, rainfall, water quality, and
A 1 orde-r Lol Sess th? effectlvgn of regmnal poI.|C|es B! M RTOMISH O e , economic data for Komakorau catchment. The disturbance index (DI) was
preserving water quality, we WI.|| cre high-resolution (8-day, 30 meter) | Flgure .5' Examp.le % St.np high during periods of low precipitation but was also influenced by silage
Ianc.i e an.d Yvatgr quality t|me. >S5 and then overlay them ont.o ey graz.mgvllr.\ the \;V;ka;ov\lj-eilon cuttings and periods of intense grazing (Fig 7). DI has an increasing trend
socioeconomic timelines for the period 19" 014..The key products of this Reioia inu:\Il;garelr;hearrgcterizea b'”lce)\r; from 2000 to 2012, likely due to increasing numbers of grazing dairy
research will be: (1) a fusgd 50 m.Iand s R o aII.of B~ ?nd 2 $eLing. sunlight, relatively high ra?lnfa” cattle, which is influenced by the dairy export price index. The highest
QT .most EIPIENEISTE spatlotgmporal a s OF Strip_SiSgig v-x and IO\;ver pasture recovery; river turbidity values occurred when high rainfall coincided with high DI.
plantation fore.stry land uses; (2) empirical models, Dasec : y . r.ed rates. These combined effects The transition from event-based turbidity to more seasonal trends
Land Use 2008 = catchments with 24 years of monthly dat.a, thaj fy relatlonshlps i | can lead to high sediment suggests that intensifying strip grazing has transformed this catchment
3 Patven s — Pl ’ petweeniland use,.weather, ang watgr quality (tufBidiEy, d'SSOIYed organic runoff events and deégraded into transport-limitation (in terms of sediment runoff) when it was
- matter, total and dissolved forms of nitrogen andid@hosphorous); and (3) an .| water quality. sreviously supply-limited.
— i P assessment of the effectiveness of catchment e land management in
— i terms of water quality.
" e e R T Climate Figure 6. Komakorau catchment & S 2 Komakorau River water quality site Summary
Fi - : : " : y Chengs (red outline) in the central |”" . _(catchment = 164 km’)
igure 1. (Left) NZ is the only nation where its political boundaries c@incide . . _ e Mo : _ i~ :
with catchment boundaries. (Center) Because most land management Waikato Region. The hlgh Al FEAC e P vd TERX TN When combmed,.the ’Fhree tasks in Fl.gure 3 W!” allow us .to assess and
decisions are made at the Regional level (black outlines), land use varies | | fragmented | and spatla!y At ? - model the relatlonshlps among regional pollcy./e.conon?lcs, Ia-.md 'use
considerably among the 16 Regions. (Right) NZ is covered by 25 llandsat ey o Weather vz?\rlable. grazing areas are easily [ . AR g i °S change, and'wate.r quality (e..g..Flg 8). These multl-dlmen5|on§I t|mellngs
scenes, which we will analyze from 1990 to 2014 in order to assess the graphy S EUmale discernible on this Landsat image | an'd time series will be overla.m in order to un.d.erstand the socioeconomic
impacts of the Resource Management Act. Economics (March 29, 2011; Landsat 7 | *" drivers for land use change in NZ across political boundaries defined by

catchments, and ultimately impacts on water quality. The effectiveness of
hment-based management and policies will also be assessed,
— _4 ; | providing a foundation (or at least a comparison) for environmental
o BT . G S el resource management initiatives in other parts of the world. Indeed,
’ RS 715 | many states and regions in the US are starting to use watershed
boundaries as management units.
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strip grazing (Fig 5), while NZ Regional Council Collaborators
with 5-6 week rotations the green t|me SerIeS |S Co_PI: Kirsten de Beurs Waikato: Beat Huser & Reece Hill

: R T Canterbury: Raymond Ford
covered by less intense Remote Sensing, Land Tasman: Trevor James & Mary Baker
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Figure 2. Central North Island, NZ (Landsat [5,4,3], June 30, 2004). While S S AT »‘ in, R 5 D disturbance. (Bottom): | X Andrew Fenemor (catchment-scale

: 4 . 4 _ : 79 sustainability)
land management differences among Regions are pronounced at Regional Figure 4. (Top-Left): Landsat brightness, Number of days~ during _ - 155 Ercdher (Erosankaa mamaion
levels (Fig 1), there-are instances like this one, that clearly illustrate cross- greenness, wetness. Clear cut areas stand

el - k. s 2 each growing season with loannis Kamarinas scientist/modeler)
: ; g 3 November 1 -9, 2009 out In re ecause ey are orignter, 1ess . :
border land use differences between Regional Councils. Here, Waikato : DI > 2 for entire Komakorau | . PhD student NIWA Collaborators
Region is more concerned with foresting stream headwaters to protect

green and less wet than forested areas. _ o o
catchment. The year 2003- Rob Davies-Colley (Principal Scientist)
their water quality; whereas, Bay of Plenty Region has promoted pastoral

_(Top-Right): MODIS image over same area : L g o

. : e _ and at the same date. (Left): MODIS 2004 (wet summer) did not Sandy Elliot (catchment modeler)

agriculture for economic development. Due to.declining water quality, Bay disturbance index from 01/2002 through have any days with DI > 2;

of Plenty Region has since been converting pastures to plantation forest | 12/2011 over one pixel (at 'the blgck whereas 2009-2010 (dry ¥ @ Braden Owsley

(purple areas denote recently harvested forests) in an effort to reduce arrow). Based_.On the MQDls punEsETIEag summer) had 104 days with B | Undergraduate
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