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IntroductionIntroduction

R S /GIS  is  intrins ica lly linked to positiona lR S /GIS  is  intrins ica lly linked to positiona l
a ccura cy a nd uncerta intya ccura cy a nd uncerta inty
Without knowledg e of pos itiona l a ccuracy,Without knowledg e of pos itiona l a ccuracy,
manag ement decis ions ba sed on spatia l data :manag ement decis ions ba sed on spatia l data :
–– cannot be ma de with confidence,cannot be ma de with confidence,
–– cannot be jus tified sc ientifica lly, andcannot be jus tified sc ientifica lly, and
–– s pa tia l mode ls  developed from the  data  a res pa tia l mode ls  developed from the  data  a re

potentia lly mis leadingpotentia lly mis leading

CS IR O LAND a nd WATE R

DefinitionsDefinitions

Positiona l Accuracy or Uncerta inty:Positiona l Accuracy or Uncerta inty: A  deviation in the A deviation in the
pos ition of a  fea ture in a  GIS  or on a  ma p compa red topos ition of a  fea ture in a  GIS  or on a  ma p compa red to
the fea ture’s rea l world pos ition.the fea ture’s rea l world pos ition.

Accura cy = ma gnitude  of devia tion is  Accura cy = ma gnitude  of devia tion is  knownknown

Uncerta inty = ma g nitude of deviation is  Uncerta inty = ma g nitude of deviation is  unknownunknown
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P os itiona lP os itiona l
Accuracy/Uncerta intyAccuracy/Uncerta inty

The growing importance pla ced on unders ta nding a ndThe growing importance pla ced on unders ta nding a nd
identifying  s pa tia l uncerta inty or accuracy impos esidentifying  s pa tia l uncerta inty or accuracy impos es
new wa ys of new wa ys of conceptua lis ing  conceptua lis ing  s pa tia l da ta  for ma nys pa tia l da ta  for ma ny
users …users …
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Ma p Accura cyMa p Accura cy

National Mapping Council of Australia Standards of Map AccuracyNational Mapping Council of Australia Standards of Map Accuracy

The Nationa l Mapping Council of Austra lia  (NMCA) has  setThe Nationa l Mapping Council of Austra lia  (NMCA) has  set
standards for map accuracy (NMCA, standards for map accuracy (NMCA, 19751975) in the following  form:) in the following  form:

“The horizonta l accuracy of s tandard publis hed maps  sha ll be“The horizonta l accuracy of s tandard publis hed maps  sha ll be
consistent with in the criterion that not more than consistent with in the criterion that not more than 10% of points10% of points
teste dteste d s ha ll be in  error by more than   s ha ll be in  error by more than  0.5 0.5 millimetresmillimetres.  Th is  limit of.  Th is  limit of
accuracy s ha ll apply in a ll cas es to positions of accuracy s ha ll apply in a ll cas es to positions of well-defined pointswell-defined points
onlyonly. "Well defined" points are thos e that are easily vis ible or. "Well defined" points are thos e that are easily vis ible or
recovera ble  on the ground. In genera l what is "well defined" willrecovera ble  on the ground. In genera l what is "well defined" will
a lso be determined by what isa lso be determined by what is plota ble plota ble  on the sca le of the map on the sca le of the map
within within 0.25 0.25 millimetresmillimetres.”.”
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Ma p Accura cyMa p Accura cy
Allowable  distances ca lculated for common mapAllowable  distances ca lculated for common map
s ca les by Austra lia n a nd U.S . map accura cys ca les by Austra lia n a nd U.S . map accura cy
s tanda rd specifications .s tanda rd specifications .
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E nvironmenta l Complia nceE nvironmenta l Complia nce
DeterminingDetermining the amount of rice p lan ted by each farmer the amount of rice p lan ted by each farmer in rela tion to in rela tion to
water usage and soil propertie swater usage and soil propertie s. This databas e is  us ed to. This databas e is  us ed to  verifyverify
environmenta l compliance s tandards, which are:environmenta l compliance s tandards, which are:

1) no more than 1) no more than 30% or 69 hectares30% or 69 hectares of a  farm can be planted in  rice ; of a  farm can be planted in  rice ;
andand
2) rice must be planted only in areas deeme d 2) rice must be planted only in areas deeme d su itablesu itable (Tiwari, 2000). (Tiwari, 2000).

There are thre e c las ses  of s oil suitability:There are thre e c las ses  of s oil suitability:
1) suitable;1) suitable;
2) margina l (can be grown 1 year in 4); and2) margina l (can be grown 1 year in 4); and
3) unsuitable (Tiwari, 2000).3) unsuitable (Tiwari, 2000).
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R elevant DataR elevant Data
1) DTDB R eference Da ta  (cons idered reliable a s  it1) DTDB R eference Da ta  (cons idered reliable a s  it
is  produced by the Aus tra lian LIC)is  produced by the Aus tra lian LIC)

2) Dig ita l Aeria l Photography2) Dig ita l Aeria l Photography
a ) derived (improved) photographya ) derived (improved) photography

CS IR O LAND a nd WATE R

Influence of P os itiona lInfluence of P os itiona l
Accuracy on Accuracy on Area lArea l Accura cy Accura cy
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MethodsMethods
Horizonta l Accura cy As s es smentHorizonta l Accura cy As s es sment

•A Horizonta l Accura cy Extens ion to ArcView was cre ated and is  ava ilable o
   the internet 

•The output report meets  the horizonta l pos itiona l a ccuracy require ments fo
   both the Austra lia n and New Zea land Land Information Council (ANZLIC) 
   metadata  standards a nd the Federa l Geogra phic Data  Committee (FGDC) 
   metadata  standards. 
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MethodsMethods
Horizonta l Accura cy As s es smentHorizonta l Accura cy As s es sment

Accura cy a ss es s ment wa s run for:

1)  the DTDB roa ds  GIS  datas et;

2)  the imag e mosa ic of the 36 subset tile s, denoted
'Mos a ic';

2a)  the  re-reg is tered mos a ic of subs et tile s, denoted
'Mos a ic/R e-R egistered';  and

2b)  the  s econd re-regis tered mos a ic of s ubs et tiles  with
independent north and s outh proces s ing, denoted
'Mos a ic/R e-R egistered N. a nd S .'.
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R esultsR esults
Horizonta l Accura cy As s es smentHorizonta l Accura cy As s es sment
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R esultsR esults
Horizonta l Accura cy As s es smentHorizonta l Accura cy As s es sment

Before                                               A fterBefore                                               A fter

CS IR O LAND a nd WATE R

MethodsMethods
Area lArea l Accura cy As s es sment Accura cy As s es sment
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R esultsR esults
Area lArea l Accura cy As s es sment Accura cy As s es sment

•The cumula tive  EM31 a rea  = 7,534,780.66 m 2 while the
cumulative imag e a rea  = 7,551,581.74 m 2 (99.78 % a rea l
a ccura cy).

•This  s tatis tic  is  reported as  the ana lys is  of a rea  a ccura cy
by ma ny previous  a uthors  (F ang et a l. , 1998; McCloy et a l.,
1987; Oka moto and Kawa shima , 1999; Quarmby et a l.,
1992).

•However, due to errors  of underes tima tion and
overes tima tion ca nce lling  each other out, this  cumula tive
a rea  percentag e statistic  ha s  minimal relevance for this
a pplica tion. CS IR O LAND a nd WATE R

R esultsR esults
Area lArea l Accura cy As s es sment Accura cy As s es sment
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R ecommenda tionsR ecommenda tions
Based on the e rror ca lcula ted from the 95% confidence interva l,
paddock area  meas urements  from the improved GIS  baseline cannot be
considered greater
than 69 ha  until they exceed:

a . 73.14 ha  for a  s ingle paddock;
b. 71.76 ha  for the combined area  of 2  paddocks ;
c. 71 .07 ha  for the combined area  of 3 to 5 paddocks; and
d. 70.38 ha  for the combined area  of 6  or more paddocks .

When the area  measurements made from the  improved base line data
exceed thes e va lues, it is  recommended that CIL sta ff measure  the area
of the in question pa ddocks using a  Differentia l Globa l Pos itioning
S ystem (DGP S ) and discuss resu lts with the appropria te  farme r(s).
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Conclus ionsConclus ions
Calculation of positiona l and area l accuracy of bas eline GIS  data  can
increase both management effectivenes s a nd confidence in the
decis ions made  from the data .

Increas ing the a ccuracy of the bas eline dataset expanded the  utility of
GIS  greatly  for monitoring environmenta l compliance. Quantified
accurac ie s a llowed for the proper use  of the data  as well as  justifica tion
for s pecific  management decis ions made from that data .

We expect that this application of the as ses sment of positiona l and area l
accuracy is  relevant to many agri-environmenta l and fores try GIS  data
cus todians be cause  of the widespread use  of GIS  and the impact of
spa tia l accura cy on manage ment of these systems .
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R esea rch DirectionsR esea rch Directions
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