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An Empirical Evaluation of the Spatial Accuracy of Public Participation GIS 1 

(PPGIS) Data 2 

 3 

Abstract 4 

 Public participation geographic information systems (PPGIS) refers to methods that seek 5 

to integrate public knowledge of places to inform land use planning and decision making.  There 6 

is little published information on the spatial accuracy of PPGIS data compared to expert-derived 7 

GIS data.  This study assesses the spatial accuracy of PPGIS data collected for conservation 8 

planning in two regions of New Zealand in 2011 by comparing participant mapped locations of 9 

native vegetation with areas identified in the New Zealand Land Cover Database (LCDB) 10 

Version 2.  Spatial error was operationalized as PPGIS locations having no native vegetation 11 

within 1000 meters.  The results indicate relatively low PPGIS spatial error of about 6% 12 

compared to 22% for randomly selected point locations in the regions.  Spatial error is largest in 13 

coastal regions and near population centers where native vegetation is sparse and patchy.  14 

Participant familiarity with the study region is related to spatial error and is reflected in PPGIS 15 

sampling groups, with randomly sampled households having the largest error rate and the self-16 

selected public, the lowest error rate.   The results indicate a competitive, trade-off relationship 17 

between PPGIS participation rates and spatial accuracy. Future PPGIS research should identify 18 

processes with the capacity to increase both participation and spatial accuracy concurrently. 19 

 20 
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Introduction 22 

 Public participation geographic information systems (PPGIS) refers to a general set of 23 

methods for integrating public knowledge of places to inform land use planning and decision 24 

making.  Although the formal definition of PPGIS remains ―nebulous‖ (Tulloch, 2007), PPGIS 25 

seeks to engage the ―public‖ in participatory processes that use geospatial technologies to inform 26 

decisions that have spatial implications.  In one type of PPGIS, participants are requested to 27 

identify locations on a map, either hardcopy or digital, using stickers, markers, or digital 28 

annotations.  Participants may be invited through a variety of means including household 29 

sampling, on-site contact, mass media advertising, email lists, workshops, and the use of online 30 

panels.  PPGIS applications have ranged from community and neighborhood planning to 31 

regional environmental and natural resource management (see Brown, 2005; Dunn, 2007; Sieber 32 

2006; and Sawicki & Peterman 2002, for a review of PPGIS applications).  Of relevance to this 33 

study, PPGIS applications have been implemented for protected areas such as national forests 34 

(Brown & Reed, 2009; Clement & Chang, 2011; Reed & Brown, 2003), national parks (Brown 35 

& Weber, 2011; Raymond & Brown, 2006), urban parks (Brown, 2008; Tyrväinnen, Mäkinen, & 36 

Schipperijn, 2007), conservation reserves (Pfueller et al., 2009), wilderness areas (Brown & 37 

Alessa, 2005), and national scenic byways (Brown, 2003). 38 

 PPGIS applications can involve a wide range of participatory activities, individuals, 39 

and processes. Schlossberg and Shuford (2005) argue that the meaning of ―public‖ and 40 

―participation‖ are essential to understanding the public participation dimensions of PPGIS.  In 41 

their typology, the term ―public‖ may include decision makers, implementers, affected 42 

individuals, interested observers, or the random public.   The ―participation‖ dimension can 43 

range on a spectrum from the public passively receiving information to increasingly complex 44 

modes of engagement resulting in citizen control over a decision process.  Thus, PPGIS refers to 45 

a broad range of participatory engagement methods with various potential publics involving 46 

spatial information.  The PPGIS process may involve using pre-existing data (physical and 47 

social) or ―participatory‖ data collection. 48 

 This focus of this study is on the type of PPGIS where the ―public‖ is requested to 49 

generate spatial data to inform a planning process.  When spatial data collection is participatory, 50 

the process shares much in common with ―volunteered geographic information‖ or VGI systems 51 

where citizens act as sensors recording information about the environment (Goodchild, 2007).  52 



VGI involves the creation and dissemination of geographic data provided voluntarily by 53 

individuals and overlaps with PPGIS in that both involve the investigation and identification of 54 

locations that are important to individuals (Tulloch, 2008).  A potential distinction between VGI 55 

and PPGIS relates to the purpose or motivation for participation; PPGIS projects are often 56 

implemented to inform planning and policy issues while VGI systems may have no explicit 57 

purpose other than participant enjoyment. 58 

 Government adoption of PPGIS methods for decision-support has lagged owing to 59 

multiple social and institutional constraints (Brown, in process).  One barrier to adoption is 60 

mistrust of PPGIS data. The imprecise and perceptual nature of PPGIS data stand in contrast to 61 

expert-driven GIS systems that are perceived as highly accurate.  The centrality of spatial 62 

precision and accuracy to expert-driven GIS fosters skepticism about PPGIS data where the 63 

participation process may assume more importance than the spatial data generated.  Although 64 

few studies have empirically benchmarked the spatial accuracy of PPGIS data, the mere 65 

perception of spatial inaccuracy can undermine PPGIS processes despite the view that lay 66 

knowledge should augment, not substitute for expert knowledge (Brown et al., 2004). 67 

 The validity of PPGIS methods depends on participation rates and the quality of the 68 

data collected (Brown and Pullar, 2012).  The quality of the spatial data is determined, in part, by 69 

the precision and accuracy of the attributes identified by participants.  Precision is a measure of 70 

the exactness in placing PPGIS markers, either hardcopy or digital. The precision of marker 71 

placement depends on a number of variables including marker size and map scale as well as 72 

participant characteristics such as visual acuity and physical dexterity. Accuracy reflects how 73 

well the marker approaches the true spatial dimensions of the attribute being identified.  74 

Accuracy in PPGIS is influenced by a number of variables including the nature of the PPGIS 75 

attribute being mapped (i.e., clarity in operational definitions and instructions enhance accuracy), 76 

the quality of the mapping environment (e.g., map scale and base map features), and respondent 77 

characteristics such as familiarity with the study landscape. 78 

 For some PPGIS spatial variables such as perceived landscape values, a high degree of 79 

spatial accuracy may not be essential to core planning outcomes.  Participants can identify 80 

general locations or regions with indeterminate boundaries.  PPGIS attributes, whether identified 81 

with points or polygons, will converge on a collective spatial ―truth‖ provided there are enough 82 

observations in the study area (Brown and Pullar, 2012).  Although there is spatial error and 83 



uncertainty in expert-derived GIS data, the imprecision and potential inaccuracy of PPGIS data is 84 

more explicit and can subvert the legitimacy of PPGIS even where a high degree of spatial 85 

accuracy is not essential to the application. 86 

 This study addresses several simple, but important research questions about PPGIS 87 

data quality.  How spatially accurate is PPGIS data?  Can the general public accurately identify 88 

landscape attributes that are typically measured by expert GIS systems?  And what variables in 89 

the PPGIS process appear to contribute to spatial accuracy/error?  PPGIS studies completed in 90 

2011 for the New Zealand Department of Conservation (DOC) in two different regions 91 

(Southland and Otago) provide a unique opportunity to address these research questions.  92 

 Under the Conservation Act of 1987, the New Zealand DOC is required to prepare 10-93 

year regional conservation plans called Conservation Management Strategies (CMS).  A CMS 94 

provides an overview of conservation issues in the region and provides direction for the 95 

management of public conservation land, waters, and species for which DOC has responsibility.   96 

The purpose of a CMS is to implement general policies and establish objectives for the 97 

integrated management of natural and historic resources, recreation, and tourism opportunities 98 

within a region. 99 

 In the CMS community consultation process for the Otago and Southland regions, the 100 

DOC collaborated with university researchers to implement web-based PPGIS systems for each 101 

region (see www.landscapemap2.org/nzdoc or www.landscapemap2.org/otago) to identify 102 

conservation values, visitor experiences, and development preferences.  One of the spatial 103 

variables in the PPGIS requested that participants identify the location of native vegetation in the 104 

regions.  Native vegetation is an important natural resource that DOC is obligated to conserve 105 

and protect.  In 2002, the area of native vegetation in New Zealand was about 43.7 per cent (11.7 106 

million hectares) of the total land area (NZ Ministry for Environment). While many PPGIS 107 

mapped attributes cannot be easily assessed for accuracy with actual landscape features, native 108 

vegetation is an exception—it has been extensively mapped in New Zealand using remotely 109 

sensed data in combination with expert classification in GIS.   Thus, the PPGIS native vegetation 110 

attribute provides an important opportunity to quantitatively measure the accuracy of PPGIS data 111 

against expert-derived GIS data. 112 

 For the purpose of this study, the general research questions about the spatial accuracy 113 

of PPGIS data are operationalised into the following specific research questions:   What is the 114 

http://www.landscapemap2.org/nzdoc
http://www.landscapemap2.org/otago


spatial error rate in PPGIS identification of native vegetation in the two regions?  How does 115 

PPGIS spatial error in native vegetation identification compare with spatial error that would be 116 

expected by chance through random selection of locations? What participant and PPGIS 117 

implementation variables are related to spatial accuracy/error? 118 

 119 

Methods 120 

 121 
Study Location 122 

 123 

 The two regions in this study are the Otago and Southland regions on the south island of 124 

New Zealand. The Southland region covers more than 3.1 million hectares, has over 3,400 km of 125 

coastline, and includes New Zealand‘s largest national park, Fiordland National Park.  Southland 126 

is one of New Zealand‘s most sparely populated regions, with an estimated population of 94,200 127 

(Statistics New Zealand, 2011) and an economic base in tourism, agriculture, fishing, forestry, 128 

and energy resources. 129 

 The Otago region covers approximately 3.2 million hectares with an estimated population 130 

of 208,500 (Statistics New Zealand, 2011).  Major centers of population include Dunedin, 131 

Oamaru, and the tourist centers of Queenstown and Wanaka.  In the west of the region, high 132 

alpine mountains and glacial lakes dominate the landscape including Mt. Aspiring National Park.  133 

Tussock grasslands dominate the dry lands of the central region, while the hill country of the 134 

Catlins is located in the region‘s southeast.  Key economic sectors include tourism, education, 135 

agriculture, and manufacturing. 136 

 137 

PPGIS Data Collection 138 

 139 

PPGIS websites for each of the regions were developed after consultation and pilot 140 

testing with DOC staff.  PPGIS data collection consisted of two parts; (a) spatial attribute 141 

mapping using a custom Google® Maps application, and (b) general survey questions assessing 142 

participants‘ familiarity with conservation areas in the region and selected socio-demographic 143 

information.  Participants were recruited through a random mail sample of households in the 144 

Southland and Otago regions, by visitor contact at conservation areas, and by advertising in 145 

media outlets such as local newspapers.  146 

The spatial attributes to be identified by participants included 30 landscape values, park 147 

experiences, and development preference markers located in three panels on the left of the 148 



screen.  Participants were instructed to drag and drop markers onto the appropriate map locations 149 

representing the attribute.  The list of markers and their associated definitions was identical for 150 

the two regions.  Of relevance to this study was the native vegetation attribute defined as areas 151 

that are ―valuable because they sustain indigenous (native) plants.‖ 152 

PPGIS mapping precision was enforced by only allowing the placement of markers if the 153 

participant had zoomed-in to a predetermined zoom level (Level 12) in Google Maps 154 

(approximately 1:100,000 scale).  Respondents could optionally view the region in different 155 

Google map views including ―Map‖, ―Terrain‖, ―Satellite‖, ―Hybrid‖ and 3-D ―Earth‖.  The 156 

default Google map view, and the one in which the majority of markers were placed, was 157 

―Terrain‖.   158 

Following completion of the mapping activity, participants were asked about their 159 

knowledge of places in the region, the number of times they had visited places in the region, and 160 

common socio-demographic questions including age, gender, and formal education. 161 

A total of 893 native vegetation points were identified in the two regions by 260 PPGIS 162 

participants. These points represent about 6% of the total number of spatial attributes identified 163 

(n=14,370) by all participants (n=698) in the two regions. 164 

 165 

Data Analysis Methods 166 

 167 

 Comparing PPGIS native vegetation with expert-derived classification. PPGIS 168 

identified native vegetation areas were spatially intersected with native vegetation identified in 169 

the New Zealand Land Cover Database (LCDB) Version 2 which classified land cover using 170 

satellite imagery from 1996/1997 and 2001/2002 (see http://www.mfe.govt.nz/issues/land/land-171 

cover-dbase ).  The LCDB is used to report on native land cover, land use, and erosion risk 172 

indicators.  The database was developed with a 1 hectare minimum mapping unit based on 173 

satellite imagery with 15 m resolution.  174 

 The PPGIS native vegetation areas were identified by making an assumption about 175 

marker placement precision in the Google Maps PPGIS application.  A precision tolerance was 176 

created by buffering each PPGIS native vegetation point to a radius of 1000 m.  The areal 177 

percentage of native vegetation from the LCDB was calculated for each buffered PPGIS point 178 

and could range from 0 to 100% (native vegetation area = LCDB native vegetation within buffer 179 

/ total area of buffer).  A classification rule for spatial error was adopted such that if the buffered 180 

http://www.mfe.govt.nz/issues/land/land-cover-dbase
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area for each point (approximately 314 hectares) contained no native vegetation, the PPGIS 181 

marker was deemed placed with ―error‖.  Because both regions contain significant coastal areas 182 

and large inland lakes, it was necessary to adjust the area of native vegetation calculation where 183 

the buffered areas contained water.  Total area in the calculation was reduced by the area of 184 

water that fell within the point buffer. 185 

 Benchmarking PPGIS native vegetation classification against expected values.  Native 186 

vegetation markers could be placed anywhere by PPGIS participants.  What if these markers 187 

were randomly placed without any knowledge of native vegetation?  How does participant 188 

identification of native vegetation compare to results that would be expected by chance 189 

placement of markers? To conduct this analysis, 1000 random points within the two regions were 190 

identified using stratified sampling based on the proportion of native vegetation markers placed 191 

in each region (61% Otago, 39% Southland).  These points were buffered to 1000 m and the 192 

percentage of LCDB native vegetation was calculated for each point.  Similar to the PPGIS 193 

markers, adjustments to the native vegetation calculation were made for water that fell within the 194 

buffered areas.  Histograms of the percentage of native vegetation for both the PPGIS points and 195 

the random points were generated for comparison.  To spatially examine where the errors 196 

occurred, the PPGIS markers were plotted on top of the LCDB vegetation data in both regions 197 

and symbolized based on the percentage of native vegetation surrounding the PPGIS native 198 

vegetation markers. 199 

 Potential sources of spatial error from PPGIS identification of native vegetation.  200 

PPGIS participants are not homogenous—personal characteristics and life experiences can 201 

influence knowledge of native vegetation and thus accuracy/error in identifying native 202 

vegetation.  The relationships between spatial error in native vegetation identification and the 203 

respondent variables of self-identified region familiarity, number of visits to conservation areas, 204 

gender, and level of formal education were examined using Chi-square tests of independence.  205 

The relationship between error rate and the three PPGIS participant groups (random household, 206 

on-site visitors, and volunteer public) were also examined.    207 

Participant choices in the PPGIS mapping process also have the potential to increase or 208 

decrease the spatial error rate.  Two PPGIS implementation variables were examined.  The 209 

relationships between spatial error and map scale at time of marker placement and the Google 210 

map type were analyzed using Chi-square tests of independence. 211 



 212 

Results 213 

 The rate of spatial error by PPGIS participants in identifying areas with native vegetation 214 

was 6.2% of markers placed.  In contrast, 17.8% of markers contained 100% native vegetation.  215 

The spatial error by PPGIS participants was considerably lower than results from mapping 1000 216 

random points in the region which had a 21.5% error rate and only 12.8% of points with 100% 217 

native vegetation.  Histograms showing the distribution of native vegetation contained within 218 

1000 m of the PPGIS markers and the 1000 random points appear in Figure 1.  On average, the 219 

PPGIS identified areas contained 67% native vegetation compared to 49% for the random points.  220 

This difference in mean native vegetation area is statistically significant (t=10.31, df=1861, p ≤ 221 

0.05).  If the operational definition of spatial error were to be increased to 10% or less native 222 

vegetation in the immediate area, the contrast in spatial error becomes even greater with a PPGIS 223 

error rate of 14.5% versus 35.6% for the random points. 224 

 225 

[Insert Figure 1] 226 
 227 

 The greatest error in identifying native vegetation occurred in coastal areas near 228 

population centers that have relatively small and patchy native vegetation in the LCDB.  Four 229 

areas stand out as having relatively high clusters of spatial error: the east coast near Dunedin, 230 

north of Invercargill on the south coast, and near the interior communities of Wanaka in west 231 

Otago and Alexandra in central Otago.  These areas are identified with arrows in Figure 2. 232 

 233 

[Insert Figure 2] 234 

 235 

 The statistical results of possible correlates with spatial error in identifying native 236 

vegetation appear in Table 1. The accurate identification of native vegetation in PPGIS appears 237 

related to participants‘ self-identified knowledge of places in the region (χ
2
=6.10, p ≤ 0.05).  238 

Individuals that claimed good or excellent knowledge of places had a 5.1% error rate in 239 

identifying native vegetation compared to 11.5% for individuals with average, below average, or 240 

poor knowledge of places.  The accurate identification of native vegetation does not appear 241 

related to the number of times participants had visited conservation areas in the region (χ
2
 =.053, 242 

p ≥ 0.05).  Female participants had a significantly higher rate of spatial error (9.3%) than males 243 



(3.5%) while those with more formal education had a higher rate of spatial error (8.3%) than 244 

participants with less formal education (3.3%).  A key finding is the error rate associated with the 245 

three sampling groups in the PPGIS process:  participants from randomly selected households 246 

had the highest spatial error (14.5%) followed by participants contacted in conservation areas 247 

(7.4%) and the volunteer public (5.9%). 248 

 249 

[Insert Table 1] 250 
 251 

 Two PPGIS implementation variables were examined for potential relationship with 252 

spatial error.  Participants that identified native vegetation locations at the default map zoom 253 

level had similar error rates to participants that choose to zoom and increase map scale (χ
2
 =.02, 254 

p ≥ 0.05) while the base map type (terrain vs. satellite) did not significantly relate to the error 255 

rate (χ
2
 =.14, p ≥ 0.05). 256 

  257 
 258 
Discussion 259 
 260 

 The identification of native vegetation in the New Zealand PPGIS provides one of the 261 

first opportunities to empirically assess and compare the spatial accuracy/error of public data 262 

with expert-derived GIS data.  The error rate of about 6% in identifying native vegetation is a 263 

major improvement over mapping error rates that would be expected by chance, about 22%.  264 

Collectively, PPGIS participants were clearly not randomly placing points in the two regions.  265 

These error estimates likely provide a worst case scenario because the true spatial error rate 266 

would actually be lower if some participants were identifying patches of native vegetation 267 

smaller than one hectare or the minimum mapping unit for the LCDB database. 268 

 Identifying the probable sources of the individual spatial error is speculative, but these 269 

study findings indicate that familiarity with the study region is the key variable in explaining the 270 

results.  A higher proportion of self-selected participants (volunteer public) in the PPGIS process 271 

rated their knowledge of places in the regions as good or excellent compared to the other PPGIS 272 

sampling groups.  These results are consistent with other PPGIS studies where participants with 273 

greater familiarity of the study region identified more spatial attributes than less familiar 274 

participants (Brown and Reed 2009). 275 

 The initial finding that women and individuals with less formal education had higher 276 

error rates appears puzzling without further investigation.  Closer examination of the responses 277 



reveals proportionately fewer women than men were in the volunteer public sampling group 278 

which had the lowest error rates of the three sampling groups. Similarly, there were 279 

proportionately more PPGIS participants with higher levels of formal education in the random 280 

household sampling group which had the highest error rates.  Thus, the empirical evidence points 281 

back to the sampling group as the key correlate of spatial error which is related to the 282 

participants‘ familiarity with the study region. 283 

 Given the reported differences in spatial accuracy by sampling groups, it would be 284 

helpful to understand the motivations of the self-selected group for participating in the PPGIS 285 

process.  Unfortunately, there were no survey questions following the mapping activity that 286 

directly asked about participant motivations.  There are a variety of possible motivations for self-287 

selection and engagement with the PPGIS process so the explanation here is necessarily 288 

speculative. This study‘s self-selected participant group shares the volunteerism feature of a VGI 289 

system and Tulloch (2008) has offered that people engage in VGI primarily for enjoyment.  290 

Although this motivation may apply to a few self-selected individuals, this explanation doesn‘t 291 

sound convincing for the majority of participants in this study.  A more plausible explanation is 292 

that self-selected participation was motivated by the desire to maintain the quality of the public 293 

lands in New Zealand.  Conservation lands in southern New Zealand have outstanding natural 294 

and recreational qualities that many people want to see protected.  From other PPGIS studies, it 295 

is known that the quantity and type of PPGIS mapping activity is related to place attachment 296 

(Brown & Raymond, 2007).  An individual‘s decision to participate in the PPGIS process may 297 

be motivated by the desire to protect and preserve those areas where the individual has become 298 

attached, meaning the individual has come to personally identify with, or depend on the places 299 

identified.  Other variables that may have contributed to an individual‘s motivation for 300 

participation include the novelty of the PPGIS internet application (this was the first application 301 

of PPGIS in New Zealand) and trust (or lack thereof) in the New Zealand DOC to manage the 302 

region‘s public lands in the participant‘s best interests. 303 

Other PPGIS studies with data collection involving multiple sampling groups (including 304 

this NZ study) indicate that the self-selected public demonstrates somewhat greater mapping 305 

effort, defined as the exertion of physical and mental power to complete the PPGIS mapping 306 

activity (Brown et al., in process).  The increased mapping effort results in more map markers 307 

being placed and more time spent (on average) in the PPGIS activity.  These results suggest that 308 



both participant familiarity/knowledge and mapping effort contribute to higher data quality in the 309 

PPGIS data collection process.  But is the marginal improvement in data quality achieved by 310 

self-selected participants more important than stronger claims of public representation in the 311 

participatory process? 312 

These study results reveal the intrinsic challenge of using PPGIS for public engagement 313 

in land use planning processes.  To achieve greater legitimacy for the consultation process, 314 

participation is needed from individuals that are broadly representative of community interests.  315 

Random household sampling is an important means to engage the ―silent majority‖ in the process 316 

to achieve public representativeness, particularly for outcomes related to public conservation 317 

lands in New Zealand.  But for PPGIS, there appears to be a genuine tradeoff between achieving 318 

greater public representation through random sampling and introducing more spatial error into 319 

the PPGIS mapping process. 320 

A well-conceived PPGIS system would not force or even encourage responses from 321 

participants for spatial variables that are beyond the intellectual or experiential capacity of the 322 

participant.  Encouraging participants to identify spatial attributes beyond their capacity for the 323 

sake of participation appears counter-productive as the higher participation rate would introduce 324 

greater spatial error for some PPGIS attributes. 325 

In the design of PPGIS systems, it may be advisable to identify and separate spatial 326 

attributes that appear to require greater intellectual or experiential knowledge and handle these 327 

differently from spatial attributes that merely require the expression of spatial preferences.  The 328 

results of this study, combined with those of an exploratory study of PPGIS to identify 329 

ecosystem services (Brown, Montag, & Lyon, 2011), indicate that PPGIS can be used to identify 330 

spatial attributes that qualify as expert knowledge.  This ―lay‖ knowledge can and should provide 331 

an important check and balance on expert system results.  However, the present generation of 332 

PPGIS systems does not adequately tailor the elicitation of spatial information to the intellectual 333 

and experiential constraints of the participants. The tailoring process could be implemented 334 

through carefully crafted screening questions related to knowledge and experience or through a 335 

PPGIS system design that allows the participants to sequentially progress from the identification 336 

of low-investment spatial variables (e.g., preferences and experiences) to those requiring greater 337 

familiarity and knowledge of the study landscape (e.g., location of biophysical attributes).   338 



At present, PPGIS participants are required to sift through a range of spatial variables and 339 

self-select those for which they think they can reasonably map in the process.   One possibility 340 

for a revised PPGIS interface would be to organize and label the PPGIS spatial variables into 341 

broad categories defined by level of familiarity with the study region (e.g., low, medium, and 342 

high familiarity).  The participant could then self-select the group of spatial variables to map 343 

consistent with their familiarity.  Another variation offering even more control over the process 344 

would be to prompt the participant at the start of the PPGIS application for their level of 345 

familiarity with the study region.  The participant‘s response would then trigger the dynamic 346 

loading of pre-selected spatial variables associated with varying levels of study region 347 

familiarity. 348 

With the first web-based PPGIS application for protected areas being implemented in 349 

2006 (Beverly et al., 2008), internet PPGIS methods are relatively new.  Technological advances 350 

in PPGIS implementation using digital and internet mapping have outpaced our understanding of 351 

PPGIS methodological limitations and the psychology of response.  Further, PPGIS methods are 352 

now being implemented at a time when public participation rates are low (Pocewicz et al., 2012).  353 

Greater social acceptance of PPGIS methods will depend on demonstrating both the accuracy of 354 

the spatial data and the representativeness of participants in the process.  Because these two 355 

outcomes appear competitive rather than complementary, future PPGIS research should work to 356 

advance our understanding of this relationship by identifying processes with the capacity to 357 

increase both participation and spatial accuracy concurrently.  358 



References 359 
 360 

 361 

Beverly, J., Uto, K., Wilkes, J., & Bothwell, P.  (2008). Assessing spatial attributes of forest 362 

landscape values: an internet-based participatory mapping approach, Canadian Journal of Forest 363 

Research, 38(2), 289-303. 364 

 365 

Brown, G. In process. Public Participation GIS (PPGIS) for regional and environmental 366 

planning:  Reflections on a decade of empirical research.  URISA Journal. 367 

 368 

Brown, G., Smith, C., Alessa, L., & Kliskey, A. (2004).  A comparison of perceptions of 369 

biological value with scientific assessment of biological importance, Applied Geography, 24(2), 370 

161-180. 371 

 372 

Brown, G., & Pullar, D. (2011).  An evaluation of the use of points versus polygons in Public 373 

Participation Geographic Information Systems (PPGIS) using quasi-experimental design and 374 

Monte Carlo simulation. International Journal of Geographical Information Science. 375 

DOI:10.1080/13658816.2011.585139 376 

 377 

Brown, G., Montag, J.M.,  & Lyon, K. (2011): Public Participation GIS: A method for 378 

identifying ecosystem services, Society & Natural Resources, 379 

DOI:10.1080/08941920.2011.621511 380 

 381 

Brown, G., Weber, D., Zanon, D., & de Bie, K. In process. Evaluation of an online (opt-in) panel 382 

for Public Participation Geographic Information Systems (PPGIS) surveys.  International 383 

Journal of Public Opinion Research. 384 

 385 

Brown, G. (2005).  Mapping spatial attributes in survey research for natural resource 386 

management:  Methods and applications, Society & Natural Resources, 18(1), 1-23. 387 

 388 

Brown, G. & Alessa, L.  (2005).  A GIS-based Inductive Study of Wilderness Values.  389 

International Journal of Wilderness 11(1):14-18. 390 



 391 

Brown, G.  (2008). A theory of urban park geography.  Journal of Leisure Research, 40(4), 589-392 

607. 393 

 394 

Brown, G., & Reed, P. (2009).  Public Participation GIS:  A new method for national forest 395 

planning, Forest Science, 55(2), 166-182. 396 

 397 

Brown, G., and D. Weber. 2011. Public Participation GIS:  A new method for use in national 398 

park planning. Landscape and Urban Planning, 102(1), 1-15. 399 

 400 

Clement, J. M., & Cheng, A.S. (2011). Using analyses of public value orientations, attitudes and 401 

preferences to inform national forest planning in Colorado and Wyoming.  Applied Geography, 402 

31, 393-400. 403 

 404 

Dunn, C.E., (2007). Participatory GIS – A people‘s GIS? Progress in Human Geography, 31(5), 405 

616–637. 406 

 407 

Pocewicz, A., Nielsen-Pincus, M., Brown, G., & Schnitzer, R. In process. An evaluation of 408 

internet versus paper-based methods for public participation geographic information systems 409 

(PPGIS). Transactions in GIS. 410 

 411 

Pfueller, S., Xuan, Z., Whitelaw, P., & Winter, C. (2009). Spatial mapping of community values 412 

for tourism planning and conservation in the Murray River Reserves. Gold Coast, Queensland: 413 

CRC for Sustainable Tourism. 414 

 415 

Raymond, C. & Brown, G. (2006).  A method for assessing protected area allocations using a 416 

typology of landscape values.  Journal of Environmental Planning and Management, 49(6), 797-417 

812. 418 

 419 



Reed, P., & Brown, G. (2003). Values Suitability Analysis: A Methodology for Identifying and 420 

Integrating Public Perceptions of Forest Ecosystem Values in National Forest Planning.  Journal 421 

of Environmental Planning and Management. 46(5):643-658. 422 

 423 

Sawicki, D., & Peterman, D. (2002). Surveying the extent of PPGIS practice in the United States, 424 

in: W. Craig, T. Harris, and D. Weiner (Eds.), Community Participation and Geographic 425 

Information Systems, pp. 17-36 (London: Taylor & Francis). 426 

 427 

Schlossberg, M., & Shuford, E. (2005). Delineating ‗Public‘ and ‗Participation‘ in PPGIS. 428 

Journal of the Urban and Regional Information Systems Association 16, 15–26. 429 

 430 

Sieber, R. (2006).  Public Participation Geographic Information Systems: A literature review and 431 

framework, Annals of the Association of American Geographers, 96(3), 491-507. 432 

 433 

Statistics New Zealand. (2011).   Subnational population projections: 2006 (base)–2031 update.  434 

Retrieved December 13, 2011 from: 435 

http://www.stats.govt.nz/~/media/Statistics/Browse%20for%20stats/SubnationalPopulationProje436 

ctions/HOTP2031/SubnationalPopulationProjections2031HOTP.pdf   437 

 438 

Tulloch, D., (2007). Public Participation GIS (PPGIS). In Encyclopedia of Geographic 439 

Information Science, SAGE Publications.  Retrieved October 1, 2011 from: http://www.sage-440 

ereference.com/geoinfoscience/Article_n165.html 441 

 442 

Tulloch, D. (2008). Is VGI participation? From vernal pools to video games. GeoJounal, 72, 443 

161–171. 444 

 445 

Tyrväinnen,  L., Mäkinen, K., & Schipperijn, J. (2007) Tools for mapping social values of urban 446 

woodlands and other green areas. Landscape and Urban Planning, 79, 5–19. 447 

http://www.stats.govt.nz/~/media/Statistics/Browse%20for%20stats/SubnationalPopulationProjections/HOTP2031/SubnationalPopulationProjections2031HOTP.pdf
http://www.stats.govt.nz/~/media/Statistics/Browse%20for%20stats/SubnationalPopulationProjections/HOTP2031/SubnationalPopulationProjections2031HOTP.pdf
http://www.sage-ereference.com/geoinfoscience/Article_n165.html
http://www.sage-ereference.com/geoinfoscience/Article_n165.html


Figure 1.  Histograms showing the areal percentage of native vegetation found within 1000 m of PPGIS points and 1000 random points in the 

Southland and Otago regions of New Zealand. 
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Figure 2.  PPGIS mapped locations of native vegetation in the Otago and Southland regions 

of southern New Zealand showing the percentage of native vegetation found within 1000 m 

radius of the points.  The green areas are native vegetation from the New Zealand LCDB 

database that were classified based on satellite imagery in 1996/1997 and 2001/2002. 
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Table 1.  Analysis of native vegetation identification error by socio-demographics and PPGIS mapping interface variables. 
 

Variable Variable categories Error rate Statistical results Conclusion 

Self-identified knowledge 
of places in region 

1=poor, below average, average 
2=good/excellent 

11.5% 
5.1% 

χ
2
 =6.10, p ≤ 0.05 Individuals with greater familiarity 

(self-identified) mapped fewer 
errors 

Self-reported number of 
visits to conservation areas 

1=1 to 2 times 
2=3 or more times 

3.2% 
4.1% 

χ
2
 =.053, p ≥ 0.05 No relationship 

Gender 1=Male 
2=Female 

3.5% 
9.3% 

χ
2
 =8.07, p ≤ 0.05 Males mapped fewer errors than 

females 
Formal Education 1=Secondary/high school 

2=University degree or higher 
3.3% 
8.3% 

χ
2
 =4.82, p ≤ 0.05 Lower levels of formally educated 

individuals mapped fewer errors 
Sampling group 1=Random household 

2=Conservation area visitors 
3=Volunteer public 

14.5% 
7.4% 
5.9% 

χ
2
 =8.54, p ≤ 0.05 Random household sample 

respondents mapped more errors 
than visitors or volunteer public 

Map scale at time of 
marker placement 

1=Default map zoom level 
2=Greater zoom level 

6.9% 
6.7% 

χ
2
 =.02, p ≥ 0.05 No relationship between map 

scale and mapped errors 
Base map type at time of 
marker placement 

1=Terrain view (default) 
2=Satellite view 

6.7% 
12.8% 

χ
2
 =.14, p ≥ 0.05 No relationship between type of 

base map and mapped errors 
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