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OVERSEER SCENARI CS = CONSI DERI NG THEWHOLE SsYSTbm

pavid Wheel er

Ruakura Research Centre, AgResearch, Private Bag 3123. Hanilton, New zeal and

I ntroduction

Currently, the OVERSEER" nutrient budget nodel (Overseer) is largely being used as a
reporting  tool . Thus, itis recording information about the current state of the farm and
reporting indices such as nmintenance fertiliser nutrient reconmendat i ons, anount s of N
| eached or P 1oss, and greenhouse gas em ssions. These indicesare increasingly contributing
to nutrient MANAJENENt plans and are being used to support the inplenentation of regional

counci | P0| i cy.

Once the indices for the current farm are KNOwn, frequently the next question is ' Howdo
change these?. This is becoming NDre inportant for the indices tha are indicative Of an
environnental inpact such as N | eached or P lost, and as regional council policy requires

mitigation of the adverse effects oOf agricultural | and use ON environnental quality.

Mtigation options
The oOverseer NDdel offers the abitity to undertake scenario (What-if)analysis. Such

anal yses are usual |y done to mitigatethe environmental inpact of nutrient use.

To be abl e to Changeoutputs, nitigation options arerequired. The Overseer pastoral nodel

al ready contai ns a nunber of nitigationoptions (Table 1), and these are being extended in
future rel eases Of the nodel as nor esci ence becoMeSavaiianie.

Table 1. Mtigation options currentlywithin the Overseer pastorar NDdel

Ni trogen Phosphor us
Ntrification inhibitors( DCD ) Reducing Osen P

. . . Reducedpfer!iliser
Restrictedautum/w nter grazing

-winter pads and ani mal shelters Use of rock phosphate fertiliser
Ri parian strips

- standof f pads
| npr ovedeffl uent MaNagenent

-grazing Off
Low N feeds

Reduced N fertiliser

Constructed wetl ands

I mproved effluent managemnment
G eenhouse gas eni ssi ons
Reduci n
Use of DCD
Changi ng fuel and energy use
Changi ngper aninmal efficiency

fertiliser

DCD =y cyandi ami de
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mtigation options:

Itis
not the | ient of this paper to coverthe individual th
. rat her i .
outline e N i s
SO oot i es ‘o apply when using the Overseer nodel for scenario anal vsi s to
particular, why i, ,, i mportant tO consider whol e system consequences of YS! S.and;,
) chhanges
undergoi ng these i when
SCenari o 5pa) yses.
cht\ehnarl Oanal ysi s
e . ; it i
undertaking Scenario ... mtigation options can D€ spiit into 3 broad
nanel y: categori es,

Best managenent practices ( BMPs)
those that have NOeffect on product i on
those that atfect pyoguction

the Overseer model is that farm panagenment practices
appl i cations followt he Code Practice
follow the DEC nmanual Dai ry

A Tundanent al assunption with
foll OWbest practice. For exanple, fertiliser

Nutri ent rranageITEnt , and  effluent appl i cati ons
eftiuent. MANY of the BMPS are not included within the overseer nodel

Subj ective assessnents, or are under short tine frame managemnment control. These aspects ara
better covered DY met hodssuch as nutrient managenent pl ans, farmwal ks and siarr training

for

farm
as they involve

Generally, making sure that BMPS are fol | owed should be t he first priority in @NY ifigation

programme, as these are frequently the nost cost-effective and they can have a large
envi ronmentinpact ifnot foll owed. Because of the underlying assunptions within overseer.

it BMPS are not followed then the enyironmental effects will pe underestimates by overseer
andwi i not reflect the truefar msiyation.
The next two cat egories are those that can be jnvesti gatedusing the Overseer rmodel. ASa

isinportant to consider the inpact of any

rule when jnplenenting a mitigation option, i
the jnpact on whole

selected nitigation option on any other model inputs, and to consi der

far mpanagenent .
Because of the structure of the model, any inpact ON productivity (stock numbers, ik,
and neat production) should be considered carefull y. Fig.
of the core franmewor Kof the nutrient podel s. Ani mel net abol i sabl e energy
the ME contribution fromfodder cops

wool :
, vel vet, 1 gives a schematic

representation
( NE)| ntake is estimated wusing a netabolic nodel ,
and suppl enent sis renovedasnis is known, and t hen pasture intake is estimted by gividing
by pasture ME content. Ani mal nutrient intake is estinmated as the SUMor

nutrient

the difference
intake from fodder crops and suppl enents, plus pasture DM i nt ake miltiplied py

in the pasture. The ampunt of nutrient that is exCreted is animal nutrient |nace

concentration
nutrients. The distribution of excreta is then @n input into the eff|yent
€ uen

I ess product

managenent and transfer cal cul ati ons.
Nexcreta €anbe ¢ between dung and urine based on the N concentration in the diet
systens. This framework also aiiows

st ock

For
urine N is the MAj Or source Of |eached N in past or al
thei n"pact of mtigation options gsuch as changes iNn fertiliser anount or type

managenment, or the use of | owN SupPpl enent  feeds, restrictedgrazing and DCD use on N and
and nH| nt enancefert\l\ser to

or

P losses, greenhouse gas enissions, effluent discharges,

assessed. The disadvantage is the need (o estimte t he changein product i vi ty when

mitigation option is Selected.

336



Excreta N

Topogr apby
Fertiliser Ani mal Nintake
Far m type
yp N conc. 1 et Pr oduct

Pasture nutrient

concentration

Suppl ement and

Pasture jntake Fodder cropnutrients
Suppl enent & Suppl ement
Fodder crop NE type and rate
Productivity
St ocknunbers Ani mal i nt ake

Fig 1 SF:hETTBtI C diagram of the estimation of animal excreta nutrients
within the overseer ppgel

(T)nhieoée:/:% fr;t):]er:ascog:;rzses 2 phases, the.input/reportingphase and the scenario phase.

entered, a scenariocan be created. currently the nodel al | ows
for three types of scenarios, nanel Yy @ user-definedscenario, which is a copy of the existing
farm that users can nodify as desired, @ scenario that is inported via a fite, and a scenari o

usi ng pre-set nitigation options.

Pre-set nitigation options are arange of options based on those |istes in Table .and al r eady
take account of any productivity changes that My be associated with those options. A
screenshot Of the pre-set scenario seiection option is ShOWNinFig. 2. Miltiple scenarios can
be sel ected. A yser-defined scenario requiresthe yser to assess the jnpact Of the nitj gation

option ON productivity.

The advantage Of the pre-set mitigation options is tha they allow nitigation options to be
qui ckly created and anal ysed. However, Ny experience with working groups is that the user
needs to consider the Whol e managenent system the axi OMthat a farmer never makes a

decisionin isolationis a good one.

Wol e syst emyg) ysis

Whol e system analysis inplies that the consequences Of any nitigation option Oon the whol e
Tarm system needs to be considered When undertaking scenario analyses. The inplication 0On
productivity has been discussed above, but frequently other changes should also be

consi der ed.
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tothefarm “the
suppl ement s ar eat hat . creaion

i n-p of
ili thel ort P the effluent | S
B fertiliser, requires spread
For exanple, use of nitrogen f t1 affect of p
' : shelters | 'equently can also ol t he
o feed pads, winter pads ©f ani mal over 2 vider @area anmount
,
i of effluent
over 1O increase. The spreadi ng _ bl ocks.
for different
and|type of fertitiser I ecomrended
. reenhouse gas emssicne
Migation cceTario Optons Gelect options |o reduce 9
Edi t
Select options to reduce N leaching (pasture onlyl energy o fuel US€
Edt Change
efi ci ency by reducing
Decrease Nor winter N rates Increase &N ml RS producti on Edit
nunber s but Mintaining
Edt ani mal
Repl ace fetiliserN with suppl enents Edi t
Alter |ime applications
Aer vinter managenment  options (9razing wintering Pads] - ‘ ferti 11 sel nPULS, addi ng DCD or repl acing
Dai Sheep Beel Deor angi n‘i‘h supp! enent s can also feduce greenhouse
Gazing off iny
eni ssi ons
Whntering pads Dany Heel Deer gas wiion
| ¢ Select M ntenance fertilise
dick to change Supplemen inpul's 113
JAppl ymai nl enance
For wintering Pads, supplements Drought inare o | udi ngn @nd 1)
directed to the wintering pad then the nodel assunes that (excl udi ng
the farm the estimated silage
leed from silage Made on ol oot el fluent MANagement  OPti ons
rate not shown ON the input forms. .
area
|ti<aleo tecommended that the effluent block area changed. Add or change effiuent bl ock
Edit
Add DCD (nitritication i nhibilor)
. option cannot be undone.
d atilicialvetiand to dranage outlet ON blocks Edit Not e that this OP
with nol eile drans
Scenari o name
Qick following Iabels forinformation on:
Reducing N | eachi ng
Reducing greenhouse 9gas em ssions
Optimising fertiliser policy No N b et
case has been
Cal cul ate
Identifying Wetland/riparian strip options
(0.9 Cancel
aear *j t embhas changed from current farm

Fig. 2. Screen shot of thepre-set mtigation scenario options wthin Overseer nodel

Anot her exanpl e MY be a dairy farmer Who is looking to add an aninmal shelter to reduce the
shelter can be added to the nodel

amount of N1 eachi ng. In the sinplest analysis, an animel
and the inpacted assess (Table 2. NOtethat the application rate of effluent is increasing,

whi ch indicatesthe probable need tonodify the effluent Managenent systenifor exanple by
increasing the effluent application area, and, given the anpunt of additional effluent applied

in Winter, the requirement for storage facilities.

However, the fact that an animl shelter is added NMAY result in changes in nanagenent
n pasture growth or harvesting efficiency. Much adverti si ng nmaterial
production is @ possible benefit Of SOMB mitigation options. I

resulted in a 10%increase in ani mal production, ‘then the
slightly, but there s

regi me, or changes i
purports that increased ani mal
the addition Of an animal shelter
effectiveness Of that animal shelter in reducing N | eaching is reduced
gas enissions. Not e that the effluent application rate

also an increase in greenhouse
intake of nutrients.

i ncreased again due to the higher aninal
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The i i i i
presence or an animal sheiter, particular  that with a feedi Ngsystems that can be used in
sumrer, mey encourage
9 thefarmerto .,
production and hence the potential for
affect the size of the change.

in suppl ements. This wi result in increased

N | eaching, put the feed quaity and w content Wi

Tabl e 2 i i
Exanmpl € of the effect of i ncremental | Y adding an ani mal sheiter, a 10%j ncrease in
production, and jnporting meize OF erass silage on Nleached, the rate  of effluent
applied tot Ne effiuent biock., and pethane and nitrous oxi de (N, 0) eni ssi ons

Nieached  grf1uent N Met hane
rate
kg N hal yr CQ2 equi val ent s/ hal yr

St andar d 64 154 6623 4348
Fanimal shel ter 48 266 6730 4348
+ 10%i ncrease production 50 279 7040 4477
+nai ze silage 50 402 7824 4402

or +grass silage 52 425 7868 4546

assumes the size Of the eff1 uent bl ock remains constant, which is not good practice

it is probably that ai the abovewill occur (see Fig. 3.). Thus, the whol e system analysis of
the decision to use an ani mal shelter MAY resuited in asmaller decrease in N | eached than it
an ani mal shelter WaS nodelled alone (Table 2. Inaddition, there WAS an increase in ani nal

production, the requirement for capital expenditure ON the effluent systems, a reduction in
fertiliser nutrient requirenments, and a change in cash flow patterns to allow for the purchase

of suppl enents.

Add ani mal shel ter

Bring insuppl enents

Change managenment Change excreta ratio Increased production

regi me

Change pasturegrowth

Or harvesting efficiency

. Change in NI eaching
Change in production

could occur when the

cdi agr amof the type of changes that

Fig 3. Schemat i . ‘
shel t er i s consi dered.

i ti gation option Of adding an animel
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means that the fina NMANagenment system
willdepend on the farmer's skill, and social.
the out coneof inplenenting

AS Tarm MANagenent systems are conplex. it

ddopted When a nitigation option i enpl oved
ceononi C and environment  perspectives. Thus, it is likely that
Seenmingly sinilarmtigation options coul d vary widely between farns.

procedure be followed WhEN investigating nitigation

t s reconmended that an iterative
and

Qpi ons (Fig. 4. Thus, farm inputsare gathered to create acurrent farm nutrient budget', '
hen an iterative Pprocedure is undertaken SO that scenarios are created, evaluated, nodified
and then the inpact on the nutrient budget reassessed. Mtigation options that require
changes in aninmal MANagenent systens also need to be analysed carefully. Wthin the

Overseer nodel, it is casytonodify animl nunberSand the ratios bet weenanimal types, but
of these changes, and whet her the changes

consi deration should al so the econonmic viability
Anal yses using

are achi evabl e given the Managenent skiiis and/ or desiresof the farmer, etc.
addi tional nodel s may be requiredir changes to stock policy are being considered.

Start Overseer inputs

Overseernutrient budget nodel Scenari os

Nut ri ent managenment plan

Fig 4. Schematic diagram of the iterative  process When geyel oping a nutrient
managenent Plan’

Concl usi ons

Overseer offers facifiti
oy . facilities to be able to ypdertake scenario analysis. The structure of th
fs SUCN that in MANY cases, tnis can be i ¢

' done ckly ;
qul Y it any changesin productivity are

taken jinto
account.  The overseer nodel has toolsto facilitate  scenario analvsis. and
' further

devel opnentof
P OF these tool's s seen asan i mport ant part of future devel opnent trends

This Paper also outlined the .04t consi der t hg mpact

farmsyst emand not i» ° 2 nitigation gptjon onthe whole

i sol ation. These can frequently be Conpl ex anal yses that requi re a

good understanding far Msystens.  The exanpl ef gr mshown . di cat th
indicates that €
npacl

other f @r Mdecisions can reduce t he )
effectiveness of t he sel ect ed

inan j )
increased |osstoair or vater f I OManot her potential poll utant oF result

mitigation gptjon,
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