Application of models for evaluating non-point scurce water
pollution in agricultural catchmenis.
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Sunumary This paper reports on the application of the SOILOSSE and AGNPS moedels together with GIS technology {or use
w identifying the sources of nutricnts  catchments of the Namot River and for determining best management practices.

1. INTRODUCTION

In the Namoi River major blue-green alpae outhreaks arc
associated with high nutrient levels, especially phosphorus,
The Murray Darding Basin Commiussion [MDRC, 19931 ias
estimated the relative contribution of point sourcey and
diffuse or non-point sources. In dry years, most nutrients
come from point sources, particularly sewage {reatment
plants. In wet years most nutrienis come [rom non-point
sources such as agricultural lands. Sources of such nutrients
are soil crosion and sedimentation on rural and urban
fands and eroding stream banks, autricnls and organic
materials from lvestock wastes and agricultural Tand, and
storm water from urban areas.

According to Young et al. [1989] managing nou-point
sources of uutrients, in addition lo being politically,
cconomically and socially difficult, s technically complex.
Nutrient sources often are located over a large geographic
area and arc pot readily identiliable. By locating and
targeting specific arcas within a catchment that have Ligh
potential for soil and nutrient losscs, available resources
can be used more efficiently to alleviate nutrient pollution
problems and protect water guality.

Z. THE MODELS
2.1 AGNPS

Agricultural Nonpoint Source Pollution (AGNPS) as
described by Young et al [1989] i u computer simulation
model developed to analyse the water guality of runolf
from agricultural catchments in Minnesota, USA. The
madel predicts rapoff volume and peak rate, eroded and
delivercd  scdiment, and nitrogen, phosphorss, and
chemical oxygen demand concentrations in the runoff and
on the sediment for single storm events for all points in
the catchment. The model is intended lor catchments up
to about 50,000 ha in size. The model has been adopted
for use througheut the United States by the Natural
Resource Conservation Service,
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AGNES provides o means of objectively evaluating noa-
poind seurce pollution from agricultural catchments and is
cne of the fow available that provides output that s site
and magagement specilic, The model works on a cell basis.
These cells are uniform square areas which divide up the
catchiment into units ranging from 0.4 10 16 ha to represent
upland and channel conditions, The basic components of
tse moedel are hydrology; erosion; sediment transport; and
trensport of pesticides, nitrogen, phosphorus and chemical
ozxygen demand. In the hydrology portion of the model,
caleculntions wre made for runofll velume sod peak tow
based on the US Curve Number method. Erosion {or cach
cell s estimated using 2 modified form of the Universal
Soil Loss Hguation (USLE), Wischmeicr and Smith [1978].
Total upland erosion, total chaonne! crosion and a
breakdown of these sources into five partide sive classes
[or each of the cells arc caleulated. Sediment transport is
also caleniated lor cach of the cells, in the five particle give
classes as well as the total. The pollutant transport portion
handies soluble and sediment aitached pollwtants as well as

pesticides,

Al present the model (V403 only accepts input i US
stundard units apd operates on single storm evenls. An
annualised version with 51 units is under development.
Considerable work Is underway in the US to link AGNDPS
with & GI3 such s GRASS, pe- ARCYINTG, THRIST e
y) S0ILOSS

SOILOSS [Rosewell and dwards, 1988; Rosewcll, 1993]
i o computer program designed to apply the USLE and 1o
assist o the selection of land and crop management
practices to reduce crosion. SOHLOBS bays been validated
for use on agricullura] land i NSW, Rosewell [1992]. Tt
containg procedures 1o facilitate the estimation of the soil
eradibility factor (K) as decribed by Loch and Rosewel
[1992], support practice factor (P) and cover and crop
management factor (C} for use m AGNPS. in AGNPS,
what is referced 1o as the the C factor is actually the Soil
Loss Ratio (SLR} ['Wischmeier and Smith, 1978} which
applies at the time of the cvent. SOILOSE contuins
procedures to estimate the SLRs applicable 1o & range of



crops for 135 day periods throughout a year. The SLRs for
pasture, woodland and forests may be estimated given
information on the percentage of ground cover at the time
of an event.

3. THE AGNPS PROJECT.

The purpose of the study is to assess the capability of
AGNPS for use in the planning and management of
catchments with respect to nutrient export. AGNPS will be
used  demonstrate the relative eflfects on nutrient
generation based on alternative land and erop management
practices and to identily and focus attention on hot spots
in the catchment and to estimate the exporl rates and
coeflicients required by decision support systems such as
CMSS and in-stream models such as AQUALM.

3.1 Stage 1

This work was reported by TFoerster [1994] and Doerster
and Milne-FHome 11994] and iavolved the application of
SOTLOSS/AGNPS 1o L ha catchments at the Guanedah
Research Cenire which were subject to  different
management practices. Data was available and used to
ealibrate the hydrologic sub model. AGNPS predicted total
runofl and pesk flow rates with good accuracy. For the one
event where sediment yield data was available, AGNPS,
was able Lo differentinte between, and appropriately rank,
management praclices in respeet 1o sodiment production.
AGNPS was also applicd to the total catchment (214 ha)
of the Research Centre. Foerster [1994] concluded that
AGNPS can be used o propose
practices for catchments and can {ocus the implemenlation
of these BMP to areas where they will be most effective,
However, it would be essestial to  automate the
compilation of the noecessary input data using GIS
technology.

best manascment

................

3.2 Stage 2

The use of distributed parameter models such as AGNPS
requires the processing of large amounts of data. If
geographically distributed model parameters can be
obtaimed from IS data layers, considerable effort can be
saved I the development ol data {Hes for simulation. This
second stage invelves the adapiation or development of
GIS/AGNPS interface tools for the application of
SOILOSS and AGNPS to the catchment of Chafley Dam
on the Peel River. This catchment was sefected because of
the current interest in nutricnt inputs into Chaffey Dam,
the availabilily of some sediment and autrient yield data
which might be used for model validation and becauvse the
catchment s covered by Department of Conservation and
Land Management Mulib-Attribute mapping on a GIS.

The foliowing discussion refers specilically to the 10 kn®

156

Back Creek catchment which serves as a test case [or the
remaining 400 km® catchment to Chaffey Dam. At the time
of writing, the work on stage 2 has oaly just commenced.

The Land Information Centre produced a raster based
digital terrain model (IDTM) for the Back Creck catchment
with a 100m x 100m grid. This level of detail is necessary
in order to account for the topographic complexity of the
catchment. For each of the 1053 cells, the DTM provides
cell number, recetving cell number, flow direction, land
slope, slope shape and slope length.

The Mulii-Attribute mapping ncludes soil type, land use
and land management practice layers stored
GENAMAP format. The development of appropriate
AGNPS input layers has been explored using the IDRISI
(318 [John Foerster, pers. comm, 1993, The soil type layer
was reclassilied to provide soil texture and soil erodibility
layers. For each land use an appropriate SLR value was
estimated using SOILOSS. Similarly, SOILOSS was used
to estimate P factors from the land management and land
slope combinations.

Trurther work will proceed using the GRASS (Geographic
Resources Analysis Support System) GIS and & suite of
interface tools as described by Srinivasan and Engel {19941,
An important hydrological tool s the eurve number
procedure which generates a curve number map lor a
catchment based on the four layers of hydrological soil
group, hydrologica] condition, management practice and
fand use. The lirst two layers can be derved [rom the soil
type. The AGNPS-GRASS input interface developed by
Srinivasan and Fagel fop. c¢it] minvimises the user
interaction in preparing the input data for the AGNPS
maodel und minimises the number of GIS database layoers.
The GIS approach provides flexibility, data analysis
capability, data preparation capability, potential for reuse
and case of updating when compared with a manual
approach.

4. COMNCLUSION

At this time the AGNPS model appears promising in is
ability to identify petentind nutrient pollution sources n o
catchment. Obviously, the model would be greatly
onhanced if it were adequately validated but the searcity ol
suitable event sediment and nutrient Joad dala creates o
major problem. However, the work so far indicates that the
combination of SOTLOSS and AGNPS models is capable
of showing the relative dilferences in nutrient generation
between alteraative land and crop management practices.
The models can, therefore, provide useful guidelines for
the implementation ol best management praclices. The
work underway on interfacing the models with a GES will
enhance the user’s ability to guickly try various "whal i[?"
scenarios at a catchment scale.
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