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On the politics and the possibilities of 
participatory mapping and GIS: using 
spatial technologies to study common 
property and land use change among 
pastoralists in Central Tibet

Kenneth Bauer

University of Vermont

This article critically and reflexively examines the process of applying participatory mapping and Geographic 
Information Systems (GIS) to investigate land use change and common property among pastoralists in Central Tibet. 
It explores the tensions inherent to participatory mapping in contemporary China and asks if participatory methods 
of recording and asserting territoriality are a plausible subaltern intervention for Tibetans living under Chinese 
political rule. In development and research circles, participatory mapping has been discussed and, slowly, tested in 
the field as a tool for ‘empowerment’. Yet the political currency of literature on participatory (or ‘counter’) mapping 
has been developed predominantly in contexts where there is a dialogue, however asymmetric, between state and 
indigenous groups, and where these cartographic interventions can identify and delineate political boundaries in 
ways that may allow local or indigenous groups some measure of autonomy. This article extends critical geography 
on participatory mapping and spatial technologies such as GIS by reflecting on their relevance to Central Tibet, 
which has had a significantly different political history than the locales where indigenous cartographies have been 
previously deployed. For pastoralists living in the Tibet Autonomous Region of China, politically charged dynamics 
with respect to autonomy and the writ of boundary making preclude any possibility that participatory mapping 
can ‘empower’ participants or give them greater authority in government negotiations: the scope for political 
contestation in Tibet is narrow and highly circumscribed. Even though participatory mapping is of limited utility 
as a tool for mobilization in the Tibetan context, the case study offers possibilities for the uses of participatory 
mapping and computer-driven spatial methodologies to blend information about land use and common property 
under different regimes of governance.

Keywords: cartography • China • common property • epistemology • Geographic Information Systems (GIS) • 
land use • participatory mapping • pastoralists • politics • Tibet

Introduction

Much of the impetus for and literature on participatory mapping comes from former European 
colonies like Australia, New Zealand, Mexico, and Belize as well as First Nations groups in 

the USA and Canada. As a result, the process and rhetoric of participatory (or ‘counter’) mapping 
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has been predominantly developed in contexts where there is a dialogue, however asymmetric, 
between states and subjects (or between development organizations and beneficiaries), and where 
these cartographic interventions can identify and delineate political boundaries in ways that may 
allow local or indigenous groups some measure of autonomy. In this article, I show how the 
case of Tibet presents particular challenges to using participatory mapping even though current 
government rhetoric in China emphasizes the importance of grassroots development and of 
decentralizing governance. Whether these stated policies can, in fact, be extended – through 
tech niques such as participatory mapping – to the efforts of small-scale producers to gain a more 
equal footing in natural resource management and development planning is a contended issue. 
Rather, I argue that participatory mapping is of limited political utility in a place like Tibet because 
mapmaking is not enfranchised and cannot be scaled up, for instance, to settle legal battles over 
land tenure and resource rights through the regulatory offices of the state. Even as this article 
emphasizes the limitations of participatory mapping for asserting political agency, it argues that 
the process of participatory mapping and the application of spatial tools such as Geographic 
Information Systems (GIS) can bridge landscape epistemes and illuminate the dynamics of land 
use in novel and syncretic ways.

Study site, data, and methods
The Porong region of Central Tibet (Nyelam County, Tibet Autonomous Region [TAR], PRC) 
is situated just north of the China-Nepal border, as displayed in Figures 1 and 2, approximately 
700 kilometers west of Lhasa (the capital of the TAR). Porong is located in the buffer zone of 
Chomolongma (Mt Everest) Conservation Area and Mt Shishapangma, the world’s 14th highest 
peak (8013 meters), lies within the boundaries of this high-altitude nomad region. The study site 
is part of a watershed that drains into Peiku Tso Lake and is bounded by the Himalayas to the 
south and lesser ranges to the north. Porong is the largest livestock production area in Nyelam 
County: rangelands there support over 50,000 animals.1 Porong’s nine administrative villages 
have some 380 households with a total population of just over 2000 people. Empirically this is a 
little studied region, in part due to the difficulty of securing research access.

The text used in this case study – hereafter denoted as the ‘Porong Boundary Text’ (T. Pal 
byang pa’i sa tho dge) – was recorded in 1884 and delineated one administrative unit (T. tsho) within 
Central Tibet.2 The Porong Boundary Text lists the principal settlement names, toponyms, and 
boundaries of common property pastures belonging to the lord and subjects of the Porong 
principality (see Figure 3).3 The historical boundary survey that spurred this mapping effort was 
smuggled out of Tibet in the early 1960s, carried by pack animals and on foot over the Himalaya 
by members of Porong’s erstwhile elite, gone into exile in Nepal. This act made available a kind 
of document that is rare to find inside Tibet at this juncture.4 As such, the Porong Boundary Text 
represents a previously untapped resource in studies of Tibetan pastoralists. Because the period 
since this 19th century survey was recorded has seen huge transitions in Tibet’s governance – 
from feudalism to socialism through to today’s hybrid of state capitalism – the Porong Boundary 
Text provides exceptional access to understanding land use and governance patterns in this 
pastoral region.
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Texts are written under certain material conditions and are embedded within cultural and 
political systems. Texts have served a variety of purposes in Tibetan culture, none more prominent 
than the propagation of scripture. Among Tibetans, religious texts themselves are considered 
sacred objects – for the teachings they contain and as physical manifestations of transcendent 
wisdom. But texts have also served managerial and coercive purposes in Tibet: specifically, the 
Porong Boundary Text was recorded by the feudal principality in order to delineate taxable 
entities, define common property pasture units, and settle land claims. In these ways, the Porong 

FIGURE 1 Location of Study Site within the People’s Republic of China.

The study site (Porong) is located in Nyelam County, Shigatse Prefecture, Tibet Autonomous 
Region, People’s Republic of China

Tibet Autonomous 
Region

Nyelam 
County
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FIGURE 2 Satellite View of Study Area.

FIGURE 3 The Porong Boundary Text.

This boundary survey text was recorded by Porong’s feudal ruler in 1884. 
Settlements are written in red ink, followed by a detailed listing of the 
boundaries  of common property pastures belonging to that settlement.
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Boundary Text legitimates a political hierarchy and formalizes extractive relations between the 
Porong lord and his subjects. Therefore, a note of caution must be added to advise against too 
‘easy’ a reading of this historical survey: there is always some dichotomy between written policy 
and embodied practice in the observance of, or resistance to, rules.5

Were the boundaries recorded in this document known and observed by herders in their day-to-
day and seasonal movements? Government records such as this text may have represented ‘ideal’ 
and officially sanctioned interpretations of territory. For the purposes of this case study, however, 
I assumed that the social stress of not heeding customary norms, and the penalties brought against 
offenders who did not comply with the boundaries listed in this text, was incentive enough for 
herders to follow boundaries and respect these regulations. Breaking such rules in such a marginal 
environment would risk fraying social relations and exposing one’s household to a loss of support 
within the community. This mapping project thus relied on the assumption that the boundaries 
as mapped were geographically plausible; wherever possible, evidence was triangulated with data 
from field surveys, interviews, hand-drawn maps, and remote sensing images.

In the text, pastures are delineated by physical landmarks like ridges and rivers as well as 
by built architectural elements such as corrals and cairns. Translation and decoding of the text 
enabled me to catalogue hundreds of toponyms and boundary markers. In the field, the Porong 
Boundary Text was used to identify and locate toponyms, corrals, and resource use points, which 
were geo-referenced along with landscape features using a Global Positioning Systems (GPS) 
unit. Interviews and participatory mapping with Porong herders were deployed to track down and 
illustrate historical and contemporary pasture boundaries, which were eventually digitized using 
Geographic Information Systems (GIS) software. The cumulative result of these efforts was a 
gazetteer of the Porong region that contained over 1400 place names, of which more than 500 
points were geo-referenced (latitude/longitude/elevation). These geo-referenced features were 
supplemented with hand-drawn, participatory maps made by local herders. Next, I reconstruct 
the physical and social settings in which participatory maps were produced in Porong.6

Participatory mapping has a broad range of applications including: collecting spatial data; 
recording linguistic terms, subsistence techniques, and other cultural information; and delineating 
social spaces and land management units.7 Participatory mapping techniques are also commonly 
used in planning and monitoring development interventions.8 In pastoral areas, development 
planners have used participatory mapping to plot herd movements, chart land use, and depict the 
resources and services that are available to different groups.9 Yet, participatory mapping in pastoral 
areas has proven to be problematic because of the highly dynamic and non-equilibrium nature 
of rangeland resources: the distribution of resource-use sites and their productivity typically vary 
greatly from year to year and within years. Moreover, multiple and flexible rights may apply to the 
same area and pastoral groups may make seasonal use of different areas in different years.10

In Porong, participatory mapping techniques were deployed with individuals and in groups to 
depict toponyms, pasture boundaries, built elements, and landscape features. These cartographic 
exercises were typically collaborative efforts, with several different people wielding colored pens 
and markers. At the beginning of each mapmaking project, participants were asked to draw 
prominent features of the landscape and to locate livestock corrals. Beyond that, the mapping 
process was left deliberately open. The most common elements that collaborators drew were 
ridges and mountains, rivers and bodies of water, and grasslands, together with architectural 
features such as corrals and settlements. In carrying out these participatory mapping exercises, 
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the objective was to capture a landscape-scale picture of the Porong pastoral production system 
in terms of time and space, according to Tibetan cultural idioms and conceptions of land use. 
The resultant maps sometimes covered only small areas immediately adjacent to a village and 
other times reached the outer bounds of the entire township. The maps created by Porong’s 
herders were windows onto local production techniques, the presence/absence of key seasonal 
resources, and a means of depicting the relationship between administrative units and common 
property boundaries. With this brief review of the study site and methods applied, the next 
section outlines some key political and epistemological critiques of spatial technologies and their 
particular relevance to Tibet.

Critiques of participatory mapping and GIS
The first set of objections to the validity and applicability of participatory mapping and GIS 
for research and development planning is political. Namely, tools like participatory mapping and 
spatial technologies like GIS are criticized as inherently political and likely to reinforce or re-
create the status quo of power relations.11 These political objections stand in marked contrast to 
the position of participatory mapping proponents, who argue that it creates hopeful prospects 
for increasing the visibility of marginalized groups and thereby diminishing power asymmetries.12 
Advocates posit that participatory maps are a form of communication, an effective medium 
for breaking down entrenched power structures and fostering civil society.13 Through the use 
of participatory mapping and technologies like GIS, community members can, ostensibly, 
strengthen the legitimacy of their customary claims on natural resources by engaging the state 
with the techniques and tools used for official mapmaking.14 According to this perspective, maps 
can be used as a credible and graphic base from which to launch political campaigns.

Accompanying the rise of participatory rhetoric in development agendas, mapping has been 
proffered as a logical extension of ‘capacity building’ in communities.15 In turn, NGO activists 
have enthusiastically adopted participatory mapping as a tool for indigenous groups that are docu-
menting land claims and contesting rights to ancestral resources.16 Counter mapping can include 
efforts to protect indigenous land rights, demarcate and protect ‘traditional’ territories, manage 
community lands, protect biodiversity, raise awareness about conflict and mediate resolutions, 
empower communities, and promote cultural diversity.17 Scholars and activists have also argued 
for the merit of participatory approaches in enhancing democratic values, regardless of the 
specific outcomes.18

Even as participation has been presented as an irrefutable ‘good’ in development rhetoric, 
this premise has been questioned and some critics have taken to calling participation ‘the new 
tyranny’.19 The same suite of critiques leveled at ‘participatory development’ can be directed 
towards participatory mapping, too.20 For example, depending on the social context in which they 
are produced, participatory maps may (intentionally or not) produce homogeneity by eliminating 
the ways in which different stakeholders see a landscape or resources differently; just as likely is 
the observed phenomenon that development interventions like participatory mapping are viewed 
as irrelevant to the supposed beneficiaries.21 The implementation of participatory strategies in 
development interventions is, moreover, shaped by the power relationships between the state and 
community actors as well as among members of a group. Just as in the ‘participatory’ appraisals 
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commonly facilitated by development planners, mapping can be subject to elite capture, in which 
dominant members of a community dictate the terms and tenor of the cartographic process.

While interventions such as participatory mapping are formally ‘participatory,’ the actual func-
tioning of land management is affected by other factors, such as the economic and political interests 
of the actors involved and the history of people–state relationships. The involvement of ‘local 
people’ in development does not, in and of itself, make it an apolitical process: power relations 
between various actors can also intervene. For instance, scholars have asked whether, in their 
meeting with regulatory systems – including mapping systems – the indigenous epistemologies of 
landscape are altered in such a way as to make and enforce certain assumptions about personhood 
and ‘custom’.22 Elizabeth Povinelli’s work on Aboriginal land claims in Australia helps us think 
about the way state power engages minority nationality subjects and points to potential pitfalls in 
assuming that efforts like participatory mapping can get to ‘authentic’ land claims.23 In Australia, 
the 1993 federal Native Title Act requires that Aboriginal people demonstrate an unbroken line 
of adherence to traditional law in order to qualify for native title to land. Seen in this light, the 
practice of participatory mapping could – under the guise of liberalism and multiculturalism – 
serve to extend subtle but real hegemonies with respect to group identity.

Spatial technologies can separate the producers of spatial knowledge from the product (maps, 
written information, etc.). Thus, the creation of participatory maps may undermine indigenous 
peoples as the original owners of geographic knowledge since spatial technology is all but sure 
to be alien to them, and because they cannot control the uses of the maps as records or artifacts 
once they are in the hands of outsiders.24 As such, participatory maps can be counterproductive 
to a community if the production of maps is controlled by outsiders or political interests that 
influ ence how the data is used to characterize resource use and land tenure. One advantage 
of written culture is that everyone has access to information once it becomes public domain. 
However, the disadvantage is that once the information circulates, the original owner or author of 
the information cannot control how the information will be used. For marginalized communities, 
this set of realities can be used against their authentic interests.

As we have seen, there is ambivalence around GIS as a tool for ‘empowerment’ of subaltern 
populations and as a technology of surveillance that may augment the efforts by states and non-
governmental organizations to make society more legible, not to mention more taxable.25 Led 
by theorists of space and landscape, we have come to understand that spatial technologies are 
not wielded in a vacuum.26 The postmodern turn in cartography has wrested the discipline away 
from empiricist interpretations of maps as objective representations of a real geography toward 
more critical assessments of maps as technologies of power.27 In this vein, scholars from diverse 
disciplines have considered the relationship between mapping and the practices of colonialism 
since maps have typically served empires as early and rudimentary expressions of codified law.28 
Maps, together with auditing techniques like inventory record keeping, have been central to the 
project of state making.29 As Johnson (this volume) argues, maps are an attempt to represent an 
order that allows for uncomplicated control over land, people, and resources by state systems. 
That activities of survey, marking, naming, and mapping make space ‘legible’ for state-sponsored 
efforts to settle and control populations, particularly mobile groups, has been well documented 
in the literature.30 In this sense, the Porong Boundary Text can be seen as contemporaneous with 
state technologies of power as there is an organic connection between the act of mapping and 
surveillance.31
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The second set of objections to participatory mapping and spatial technologies like GIS are 
epistemological and concern whether or not ‘indigenous knowledge’ can be integrated into western 
cartographic representations. Robert Rundstrom writes:

… the Western or European-derived system for gathering and using geographical information is in numerous ways 
incompatible with corresponding systems developed by indigenous peoples … GIS technology, when applied cross-
culturally, is essentially a tool for epistemological assimilation, and as such, is the newest link in a long chain of attempts 
by Western societies to subsume or destroy indigenous cultures.32

According to this critical view, it is problematic to assume that knowledge about resource use 
can be encoded verbally and reduced to words or figures.33 One’s knowledge of the environment 
lies not in the ideas in our heads but in the world that our predecessors reveal to us. Practical 
knowledge about survival and livelihood skills like herding, trade, and animal husbandry are 
absorbed in the doing, watching, and living a particular way of life.34 Demonstrated more often 
than articulated, knowledge of pastoral production and land management is usually conceptualized 
less as a set of ideas than embodied skills and enacted practices. Following this line, it would not 
be possible – without possibility of substantial error – to simply transform information relating 
to resource management out of its cultural context and treat it as an independent technical fact 
or measure.

Epistemologically speaking, then, is it possible to extract knowledge from the pastoral 
production setting using spatial technologies? If pastoralists’ knowledge is locally specific, is it 
generalizable for incorporation into standardized development praxis? By attempting to map the 
Porong region, was I trying to codify or quantify an inventory of stable principles or measures 
that cannot simply be entered, sorted, and manipulated in a computer? Other questions follow, 
of course: Are the worldviews represented by Cartesian cartography and Tibetan notions of 
landscapes commensurable? Can the participatory maps I collected in Tibet be plausibly converted 
to Cartesian units? Can GIS help us model complex, culturally embedded production strategies, 
and help us decipher how these interlock with processes of negotiation and accommodation to 
state structures?

By committing to a GIS-centered approach, not only was I teaching myself how to use a 
technical piece of software, I was also embracing a mode of thinking. I was, in a sense, adopting 
the epistemology of a group of programmers and designers who had conceived the software. 
The logic of digital forms of communication is expressed in programming codes (e.g., ARC/GIS, 
Java, HTML, etc.), which are bound by the conventions of the languages and the concepts that 
underlie the expression of content through programming code. In the coding that underlies GIS 
software, there are events (digital objects such as points, lines, and polygons) and ‘gateways’ of 
spatial logic. These logical programming structures, which enable digital storage, analysis, and 
layering of spatial information, emerged from a decidedly non-Tibetan context built upon a 
framework that fundamentally assumes, for example, that everything can be reduced to a binary 
opposition (e.g., yes/no, true/false) to open or close certain gateways for analysis. The point, 
simply, is that some forms of knowledge (much less experience) cannot be adequately represented 
in such a framework of binary oppositions. Of course, any conversion of cultural information 
from one context to another risks loss of information, of subtlety, of depth of meaning. With 
these critiques in mind, I turn now to a description of the politics and process of participatory 
mapping in China’s Tibet.
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The politics and process of participatory mapping
The balance of power between central control and local discretion has vacillated in a pendular 
manner since the PRC’s formation in 1949. It is commonly argued in Chinese studies literature 
that bottom-up institutional changes generated by the rural sector drove the economic reforms 
that the state adopted in the post-Mao era, leading to plural rather than hegemonic state-society 
interactions. The ‘peasant-power’ school of thought characterizes China’s decollectivization as a 
decentralized, bottom-up process in which peasants asserted themselves over the state, eventually 
overturning the verdict on collectivization. But do these contentions hold true in the Tibet 
Autonomous Region, where a restive minority nationality population has consistently posed a 
perceived threat to the state’s narrative of unity and progress?

Tibet remains a region of sensitive ethnic politics in which state incorporation is an ongoing 
process.35 Though it lies at the margins of the Chinese state, Tibet is strategically important 
and its economy is significantly subsidized by the state; the pace of construction of the recently 
completed railroad from Golmud to Lhasa, despite local reservations, is but one example. Even 
more, in matters having to do with identity politics or religion, the Party-state has demonstrated 
that it is more than willing to exercise punitive and decisive control in the TAR. Political and 
economic change in Tibet will, arguably, continue to be more tightly controlled than in other 
parts of mainland China. Participatory mapping initiatives are thus bound to risk state censure 
in Tibet: the PRC keeps its cartographic prerogatives close at hand, particularly in regions popu-
lated by minority nationalities. Even if participatory mapping could be integrated into standard 
development praxis in Tibet, for what purposes could it be used? While advocates of these 
techniques claim that participatory mapping and spatial technologies like GIS can be used to 
identify so-called ‘problems’ in development planning, how would that relate to catalyzing 
participatory solutions, which would entail a different power structure and set of priorities than 
currently exist in this ‘autonomous’ region?

Unlike the case of Mayangma in Nicaragua and the Maya in Belize (Bryan and Wainwright, 
this issue), it is not politically possible in PRC to consider the idea that participatory mapping can 
empower Tibetans to engage in ‘countermapping’ initiatives. Maps such as the ones produced by 
Porong herders are not permitted to be linked to legal claims in China; as such, they will not result 
in publicized maps or legal precedents recognizing indigenous land rights over/outside of those 
claims recognized by the Party-state. Situations in which indigenous groups have strengthened 
their claims to land and other resources using the political platform of political mapping have 
occurred in the context of increased local activism as a reaction to disenchantment with the 
state.36 As was manifestly seen in the state’s response to protests by Tibetans in March and 
April 2008, there is no space for such local activism and campaigns for cultural and economic 
enfranchisement in China.

The current discursive emphasis on ‘local participation’ in Tibet belies the dominant role of 
the state in development processes. Indeed, throughout the feudal and communist eras, the state 
has rarely been excluded or absent from the stream of decisions concerning land use and resource 
access rights. Further, it is important to note that legal and cartographic strategies have been 
part and parcel of the process by which the socialist state sought to transform the Tibetan theo-
cratic polity. Since its ‘liberation’ of Tibet, the Chinese state has imposed hegemonic categories 
of territory, property, and identity constitutive of a colonial geography.37 In other words, the 
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optimistic view that counter-mapping can be a tool for resistance used by the marginalized may 
equally invite unwelcome supervision by making traditional property relations and resource 
sharing arrangements more explicit and thereby possibly triggering or redoubling the coercive 
and extractive agencies of the state.

In the participatory mapping exercises I undertook in Porong, the process of generating and 
controlling information certainly brought to the fore power dynamics that were prompted, in 
large part, by economics. During fieldwork, I paid for a government-assigned co-researcher from 
the Tibet Academy of Social Sciences as well as field assistants in Porong. In a real sense, then, I 
initiated and controlled the production of knowledge: it was my research agenda that prompted 
these participatory mapping exercises rather than any spontaneous initiative on the part of my 
collaborators. Still, the realization of these mapping exercises brought out a host of reactions 
and interactions over which I did not necessarily have (nor desire) any control. Because I was 
asking about previous political and social orders, I was not surprised that my study of the Porong 
Boundary Text generated keen interest both on the part of government agents and residents of 
this area. One Chinese planner in a government department was indignant when he learned that 
I was making maps of Tibet, digitizing boundaries, and assigning tenure. By creating maps and 
comparing the differing effects of political organization on land management, I was, necessarily, 
asking questions about the contested transformations that have occurred in Tibet during the 20th 
century.

Throughout this case study, then, it became clear that mapping engendered politics and that 
there was no a priori real of mapping that was outside of the political.38 For instance, when I 
described my research intentions in Tibet to Porong informants who had relocated to Kathmandu, 
they insisted that I go about my mapping very carefully. They impressed upon me the fact that 
there were still open claims over pasture boundaries, which remained a source of dispute between 
Porong and its neighbors. They felt an accurate historical map would be important in making a 
more effective argument before government entities. Though they had chosen to permanently 
relocate from Porong, they still earnestly sought to provide a basis for recapturing use of their 
homeland’s traditional pastures, which had been lost to neighboring communities as a result of 
administrative boundary reshufflings and territorial consolidations. Gathering GPS points and 
mapping boundaries in this nomadic region, therefore, certainly had political ramifications – even 
to Porong citizens not currently residing in Porong proper.

Indeed, grassland boundaries and access to resources such as water and salt licks are a real and 
present concern for Porong’s pastoralists. For example, during fieldwork, I photographed and 
translated a set of documents that recorded the judgments of the Nyelam County government 
concerning conflicts over grassland resources. These documents recorded the attempts by gov-
ernment representatives to resolve longstanding and sometimes-violent feuds over land rights – 
an issue of serious concern to a government bent on maintaining a complaisant population. 
The boundary agreement in question (recorded in 2003 and excerpted below) summarizes the 
conflict over grasslands claimed by Bertse Village (Porong) and two neighboring villages, Koryak 
and Ngora (Yarleb Township). Villagers from these townships had been fighting over the rights 
to use pastures along their shared boundary. In this case, tensions flared and erupted into open 
conflicts when herding groups began to assert their competing claims on these grasslands. In 
a previous ruling, the government had decided that grazing should be banned in the contested 
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pastures. None of the villagers accepted this proposed settlement. Instead, the third and final 
settlement validated customary usage rights, as indicated below.

Each year, Bertse Village has to pass through Khon-man grassland enroute to their winter and summer pastures. 
Use the same road as you used before. Koryak and Ngora villagers [Yarleb Township] are granted the rights to still 
graze 1000 goats and sheep in Porong Township. This has been decided. Also, use the grasslands as before … Keep 
following this traditional custom.

In order to maintain good relationships and provide benefits to both sides, the county re-opened 
the area. In the end, the agreement mediated by the government assigned the boundaries of the 
contested pastures according to traditional landmarks such as ridges, passes, cairns, and livestock 
corrals, just as the local administration had done in the 1884 Porong Boundary Text.

From documents like these, we can surmise several important aspects of the current status 
of land rights – and, therefore, the likely limitations of counter mapping initiatives – in Tibet’s 
pastoral areas. First, the local state remains closely involved in even the smallest claims and 
County- and township-level agents are intimately involved in the mediation of grassland conflicts. 
In the end, rather than arbitrating new boundary lines, through the redrawing or mapping of 
borders, the local state judiciary relied instead on precedents, which retain elements of deliberate 
ambiguity or ‘fuzziness’.39 This judgment reveals some resistance among Porong’s herders to 
government grazing regulations and, arguably, some latent potential for counter mapping 
initiatives. Yet, given the contested nature of pasture boundaries, participatory mapping efforts 
initiated to resolve conflicts between local communities in places like Tibet could, in fact, result 
in increased conflict between and within villages. With Roth (this issue), my findings suggest that 
as long as boundaries remain fluid and flexible, defined only in individuals’ mental images and 
historical memory of the landscape, conflicts between competing interests can be ameliorated; 
once boundaries are mapped, conflicting images of reality cannot be overlooked any longer and 
must be addressed.40 Following this discussion of the contested nature of delineating grassland 
resources in Porong, an exploration of Tibetan notions of territory and practices of mapmaking 
is in order.

Tibetan notions of territory and practices of mapmaking
The following example illustrates how pastoralists in Porong bolster community identification 
with given territories through religious rituals.41 Reading a text from the village of Labug (T. La 
bugs) in Porong Township, I employ textual analysis to underscore Gerald Creed’s suggestion that, 
‘Rituals are explicit statements on the local nature of collectivity.’42 The text in question narrates 
a rite performed annually for the autochthonous deity (T. yul lha) of Labug.43 In Tibetan-speaking 
areas, place gods have long functioned to ensure the security of territory and the abundance of 
its resources.44 In conversations with the lineage holders of this text, it emerged that a major 
concern of this ritual is to ensure the security of Labug Village’s land area. The text invokes and 
praises this village deity and describes how, over the course of one year, the god circumnavigates 
the boundaries of the village. Depending on the time of year, the text depicts the lord riding a 
horse of changing hues, cloaked in clothes of different colors and wielding ritual instruments 
and weapons of various kinds (swords, arrows, daggers, etc.). In each season, the deity takes up 
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residence in a new dwelling located in one of the cardinal directions; not coincidentally, these 
seasonal residences mark the boundaries of the village. Excerpts provide a sense of the text:

In the spring, you [the god] stay on top of na ring mountain. Your name is trak tsen nyem bo thog kar je. You wear a red 
cloak and red turban. You are riding a red horse with a white face…

In the summer months, you reside on mar ti dzong mountain. Your name is lha tsen nyem bo tho kar je. You wear a white 
cloak and white turban. You are riding a holy, off-white horse…

We have already prepared meat, blood, effigies, barley beer, and tea for offerings. Please come here and partake. Please 
protect me and my community. (Labug yul lha text, lines 11–19)

With this annual circuit, the deity of Labug defines the village’s mundane territory and the 
resources belonging to its villagers. Later in the text, the protector deity is requested to protect 
the community’s resources from outside intruders:

Punish them with pollution. Give them skin diseases. Give them blisters so they die quickly. Use the invisible lasso to 
tie them. Shoot the arrow into his heart. Kill him. Drink his blood, eat his flesh. Give disease to his family members 
and animals and his land. Don’t delay for months and days. Please do everything I’ve told you. (Labug yul lha text, 
lines 19–27)

In this way, the supplicant asks the deity to protect the villagers and to wreak violence upon those 
who threaten the community. Such an entreaty certainly sets a boundary in space. In this light, we 
see continuity between human and supernatural conflicts over the rightful use of limited resources 
that are part and parcel of the social and economic fabric that constitute land management in this 
marginal environment.

Local mountain cults in Tibet are also closely tied to discrete units of territory, exclusive 
notions of descent, and social boundaries. Through their yearly recitation of this text, Labug’s 
lineage householder priests (T. snags pa) ordinate a geography that is at once both sacred and 
political yet has physical correlates. In Maurice Bloch’s words, ‘God, in this sense, is the external, 
unchangeable parameters of one’s life, including the topography, which affects people in ways 
beyond explanation.’45 In chanting this text, the names of certain places are given a sacred char-
acter – the nomina become numina.46 This clerical activity generates a visionary architecture of 
landscape and imposes meaning on the natural environment; rituals and other forms of religious 
representation ensure that naturally embodied architecture is regularly redefined.47 In the present 
case, the native deity is called upon to defend territory and the ritual specialists define, through 
their chanting, boundaries that are both physical and metaphysical.48

The Labug Village text illustrates some salient points about sacred and mundane geography 
and neatly illustrates the convergence of ritual life and daily praxis. First, the text lists points in the 
local landscape that delineate the territorial boundaries of Labug village; second, the text serves 
as a sacral legitimation of those boundaries; third, the text legitimates intra-communal violence – 
seen here in the rather graphic language used to call down the supernatural punishment that 
should be inflicted on the ‘outsider’ – if necessary to protect these boundaries. However, the text 
sublimates, through ritual, the real-world violence that is immanent and, I argue, necessary to 
the defense of common property. Likewise, the ritual reinforces group solidarity by conveying a 
strong sense of ‘insiders’ and ‘outsiders.’49 The Labug text creates a geography that is, empirically, 
not just political or sacred, but both. The text projects a territorially based identity in which 
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conflict is elemental to the workings of property and to maintaining cohesion within the social 
and political units that regulate resource use. In the Tibetan context, the intertwining of religion 
with landscape values renders false the separation between nature and culture, on the one 
hand, and between the material and symbolic domains of human activity, on the other. Yet 
the material domain is routinely assumed to be the basis of ‘rational’ management within the 
dominant capitalist political-economy paradigm of today’s China.50 As it is, community identity 
and resource use boundaries are established, in part, through religious rituals such as these.51 In 
Tibetan culture, community is not an abstract concatenation of social categories: it has a definite 
terrestrial location.52

Boundaries in the context of Tibetan pastoralism are certainly more complex and more 
expansive than the territorial lines bounded by the realm of a place deity such as the one in the 
Labug Village text. For instance, different Tibetans may worship the same mountain differently 
and the boundaries of each group may overlap. Literally and metaphorically, Tibetans cross 
borders and zones of jurisdiction constantly, with and without animals. As such, notions of 
territory are not limited to the realms in which a community’s local place god lives. It is important 
to note that the Tibetans with whom I discussed these rituals did not literally believe that their 
place deities would make a stand with them to defend borders in the event of outsiders’ incurring 
upon their resources. Even as they believe in the existence and integral role of these place deities 
in their moral universe, they also readily acknowledge that other mechanisms – such as the 
Porong Boundary Text, vigilant monitoring, and government judicial settlements – are needed to 
maintain and defend boundaries.

Beyond rituals like the Labug boundary text, how is space and spatiality experienced and 
produced by nomads? The nomadic sense of land is acute. In their daily herding of animals, the 
shepherd comes to know his landscape intimately. The location of mountains, passes, ravines, 
good stands of grass, caves, rivers, springs, swamps, fords, and the qualities of the soil, among 
other landscape features, are closely observed and recited. This is not an academic interest in 
tallying toponyms but a practical concern with finding stray livestock, taking the shortest route 
to campsites, and securing the safest passage for trade ventures. Time and again, I have observed 
among the Tibetan pastoralists with whom I have worked an acute spatial sense. While in some 
cultural contexts western cartographic concepts like the cardinal directions are exotic, orienting 
to north, south, east, and west is a long-established geographical principle in the Tibetan-speaking 
world. Within this cultural context, then, can we link the Tibetan sense of space to our own 
cartographic episteme? Proceeding from the foregoing discussion of Tibetan notions of landscape 
and territory, I now argue that, in Tibetan pastoral areas, despite certain reservations, landscape 
epistemes can indeed be bridged. In order to make the argument that landscape epistemes can 
be bridged, it behooves us to understand the ways that Tibetans have cartographically depicted 
landscapes.

Tibetans have used a variety of mapping systems for navigating their ‘world-space’ (T. zhing 
khams), which is both psychological and physical. Toni Huber writes:

… most Tibetans have relied heavily on oral and written textual maps or guides to navigate and interpret particular 
landscapes. These forms are much more intensive and immediate ways of relating to landscapes and places, as they can 
simultaneously invoke history, myth, cosmology, theories of substance, place, and person, social relations besides just 
geography and topography.53
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Yet maps in the way westerners think of them – as portable graphic representations of the physical 
landscape – have only a short history in Tibet and do not represent the ‘typical’ use of mapping 
in a Cartesian sense (i.e., based on mathematical principles).

Still, stylized painted maps have a long tradition in Tibet: most often they were used to represent 
other possible world-systems or Buddha-fields, cosmograms, and paradisiacal landscapes of 
alternative realities.54 In both secular and religious traditions of painting in Tibet, artists often 
rendered spatial relations in their depictions of landscapes. For example, paintings of the life 
stories of saints are often depicted in complex landscapes as a way of situating these holy men’s 
travels and deeds. In virtually all cases, such artworks are not maps that Tibetans could use to 
negotiate their own physical countryside. There are a few 19th and 20th century examples of maps 
(T. sa bkra), literally ‘variegated countryside,’ but even these cartographic exercises in representing 
landscapes retained a unique Tibetan system of projection and spatial reference.55 It is interesting 
to note that visualization exercises are germane to Tibetan culture and consciousness, particularly 
in relation to religious practices: many meditation exercises in Tibetan Buddhism entail imagining 
complex three-dimensional buildings and landscapes.56 Beyond visualization exercises and 
landscape renderings, how Tibetans conceive of territory and property has important implications 
for how they might approach a participatory mapping exercise in which they were asked to draw 
boundaries related to land use.

During mapping sessions, herders readily drew passable maps, or, given points of refer ence, 
pinpointed topographical features when shown satellite images of their home turf. In these 
interventions, herders in Porong proved to be adept at reading and drawing maps. Furthermore, 
they had no problem marking unequivocal boundaries between common property units. The 
present case challenges Thom’s (current volume) assertion of the fallacies inhering the carto-
graphic practice of representing indigenous territories as discrete, bounded units; in comparison 
with the ethnographic maps of the Coast Salish, Tibetans have represented territories both as 
discretely bounded, continuous regions and as nested, with overlapping tenures and use rights. 
For instance, Tibetan social practices of affective kin/business partnerships (T. gnas tshang) and 
reciprocal resource sharing arrangements make boundaries permeable even as documents like 
the Porong Boundary Text recorded fixed borders. Yet, in the case of Tibetan pastoral areas, 
extant records indicate a long history of continuous efforts to delineate borders. As such, claims 
that ‘indigenous people do not have boundaries’ overlook the very real boundaries that crisscross 
nomad territories throughout Central Asia. Unlike the Coast Salish in Canada, in the Tibetan 
pastoral context, property-owning groups are composed of household-based producers linked by 
definite territories, rather than ‘borderless kin networks.’ In a sense there may be no significant 
divergence between the Salish and Tibetan cultural uses of maps as a measuring or drawing 
device – what is being mapped may simply be social in one context and physical in the other.

As we have seen in the discussion of the Labug text and the Porong survey of 1884, Tibetans’ 
territories are relatively bounded and the vertices of historical boundaries were recorded in 
detail. But can these textual and cultural markers be located and assimilated into computer-
driven cartography based on western cartographies? In order to integrate the diverse sources 
of information I had collected about land use in Porong, I needed, as an intermediate step, to 
correlate a satellite base map with hand drawn maps elicited while I was in the field. A first option 
I explored (and then abandoned, for reasons cited below) to integrate these hand-drawn maps 
with satellite images was to scan them and then transform them into geographically accurate 
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digital versions using GIS software.57 GIS software can readily integrate two maps produced in 
the western cartographic tradition: given two mutually intelligible projections of earth’s surface, 
geo-referencing can align the coordinates, topography, and locations quite easily. In effect, the 
computer overlays two landscapes and links the two layers of information to create one GIS 
layer. This process is sometimes called ‘rubber sheeting’ because it stretches and shrinks the 
scanned map image like a thin sheet of rubber being pulled to fit a particular form. Naturally, it 
would have been a great convenience to simply convert the hand-drawn illustrations I elicited 
in Porong by entering known coordinates and allowing the computer to render accurate maps. 
But in my case, the hand-drawn maps I had assembled could not be automatically transformed 
by mathematical algorithms and cartographic logic, since one must transform like with like. 
Ultimately, geo-referencing would have warped the maps illustrated by herders and thereby 
limited the data I had collected.58

Drawing maps is not simply a matter of producing a technical drawing or rendering pre-
selected elements in the landscape. The kinds of maps local informants produced were mental 
representations of their world and its spatial properties. The maps drawn by herders in Porong 
were distinctive and not accurate in the same way that cartographic maps are, with their constant 
scale and transferability between projections. The scale, distances, angles, and direction of the 
Tibetans’ hand-drawn maps were not precise enough to create a ‘meaningful’ map in terms of 
real-world coordinates. The fact that locals’ renderings of Porong’s landscape were not drawn 
according to any set scale or projection systems made it impossible to migrate them easily into 
digital maps rendered by using standard cartographic projections (e.g., Universal Transverse 
Mercator system). Instead, I abandoned the idea that I could automate this process of translation 
between Porong herders’ rendering of space and a digital map made according to western 
cartographic traditions. My own hand would have to intercede, literally.

Many of us like to pore over maps, trace the route of a road, or notice the patterns of rivers. 
Few of us, though, would want to recreate the whole map, contour-line-by-contour-line, river 
by river. Yet this is what I had to do in order to translate the hand-drawn, Tibetan maps into 
a language comprehensible to a computer so that they could enter the GIS environment and 
became part of the model and its analysis. To do so, I used the computer’s mouse to trace points, 
lines, and polygons from the hand-drawn maps onto a digital base map created from a satellite 
image. This was, by turns, painstaking and meditative. It was also time consuming. In retrospect, 
this process was likely inevitable since the hand-drawn maps varied in scale, point of origin, 
and degree of conceptual information. However, what is obvious in hindsight with the design 
of research is not necessarily intuitive, but rather experiential. In terms of a working principle, 
then, I made the strategic and, I think, ethnographically responsible, decision to represent locally 
generated data in its own reference system, rather than trying to warp them into a fit – literally 
and figuratively.59 The end result of this digitizing process was a considerably accurate conceptual 
representation of pasture boundaries over time.

In order to integrate these data, I triangulated field observations, GPS points, GPS points, 
and remote sensing images to deduce, judge, and, finally, draw boundary lines to create polygons 
that represented land use areas. By digitizing pasture boundaries, I became an explicit subject in 
this work, injecting my own landscape interpretations into the research. Though the mapping 
work was toilsome at this stage, this process of converting features on a paper map into data 
points on the computer had advantages for analysis. Doing so enabled me to consciously link 
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field data about land tenure, season, and period of use as I was digitizing features. This built-
in attribute data (e.g., altitude, slope, aspect, etc.) thus allowed me to link characteristics like 
season of use to pasture areas. Digitizing is far more time-consuming than geo-referencing, but 
it adds tremendously to the amount of data available for use later. Having added more than 500 
GPS points to the satellite image of Porong, it became apparent that I had plenty of markers to 
begin to discern patterns of land use over time. I also felt confident that I could draw accurate 
boundaries across this landscape. Once digitizing was completed, I could begin to analyze and 
model spatial patterns of tenure regimes and land use.

Despite deficiencies in both participatory mapping and GIS analysis, there were a number of 
compelling reasons to pursue an analysis of land use and property regimes within a computerized 
environment. GIS makes it possible to interpolate the relationships between points on the 
maps. Once these diverse data elements are merged in a GIS environment, they can also be 
disaggregated or combined to test for correlativity. In this way, GIS can be used as a tool both 
for synthesis (combining separate elements to form a coherent whole) and analysis (parsing out 
specific relationships between data). One of the most important assets of GIS as a data pro-
cessing environment is that diverse attribute types (e.g., human and livestock census data, infra-
structure elements, landscape features) collected at different scales (e.g., remote sensing from 
space, hand-drawn maps, and observations on the ground) can be compared because they are 
linked to points or areas that have real-world locations. United in a single frame of reference at 
a common geographical scale, the data can be stacked in layers to combine in novel, relational 
ways. These layers can then be displayed in maps and queried using spatial statistics.

Finally, we may ask, ‘Would it be possible to do this research without GIS?’ My answer would 
be: No. Like other computer applications, GIS makes it possible to process and query huge 
amounts of data. For instance, as an individual researcher, GIS allowed me to perform cartographic 
functions that not long ago would have involved employing a group of highly trained personnel 
working for many months with expensive equipment. GIS also enabled me to create base maps 
of the study site, which are not generally available: in the PRC, maps are still held closely as state 
secrets and researchers have little, if any, access even to simple topographic maps. Moreover, 
the scale of resolution on maps that are available in China is too coarse for meaningful analysis. 
Instead, I was able to produce the layers I needed using data available free via the Internet and to 
customize it for the analysis described here.

As seen in Figure 4, Porong’s pasture boundaries in 1884 and 2004 formed rough-edged and 
irregular units welded together by historical circumstance, cultural synergies, and the politics of 
power, as well as by the uses and constraints of geography and ecology. The maps revealed signi-
ficant structural continuities in the landscape architecture of pastoralism including the location 
of boundaries, livestock corrals, toponyms, and other human elements – despite the tumultuous 
policymaking and planning interventions of the past 50 years in China’s Tibet.60 These results 
validated the potential in participatory mapping to represent common property boundaries and 
resource use over time based on the integration of information from diverse sources such as 
field observations, remote sensing, textual analysis, and ethnographic interviews. This research 
lays out an approach for grappling with the challenge of reconciling indigenous experiences of 
dwelling in place (which includes landscape deities, sacred realms, and a plethora of toponyms) 
and territorial ideas that belong to the political milieu of land claims.
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FIGURE 4 Porong’s Management Units in 1884 and 2004.
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Conclusions
Social critics argue that participatory mapping is an exercise of power, and that indigenous groups 
are disadvantaged in this equation, regardless of the intentions of development practitioners 
or researchers who introduce mapping into data collection.61 This case study has highlighted 
the central role that various government bodies have played in the creation and maintenance 
of common property boundaries and land use regimes in Tibetan areas. Given Tibet’s current 
status within the Chinese state, it has been argued that participatory mapping applied for political 
purposes can only answer a normative set of questions that fits indigenous spaces into the con-
figuration of the dominant body politic. This paradox cannot resolved. However, in research 
applications, there is arguably more latitude within the techniques of participatory mapping to 
render spatial relations flexibly and holistically than in the politicized process of boundary making, 
which is highly circumscribed in the context of China’s Tibet.

The research effort described here demonstrates that participatory mapping certainly entails 
power dynamics between individuals and also among bureaucracies and small-scale resource user 
groups. The social and political filters put in place – consciously or not – by technicians from the 
government or NGOs who try to facilitate participatory mapping inevitably lead to unintended 
consequences and diverted goals. Researchers, too, are part of a political process, particularly 
when they focus on spatial topics with political implications like land use and property boundaries. 
While we do not need to become politicians or diplomats, we must be sensitive to political and 
human realities, and to recognize how disciplinary epistemologies, divergent modes of inquiry, 
and different rules of evidence can facilitate or hinder the deployment of constructive policy and 
action.

Tools like GIS can provide a relatively low-cost means to represent land use and resource 
boundaries; moreover, participatory mapping techniques have the added advantages of being both 
low-tech and transportable. At the very least, as a technique to engage collaborators, participatory 
mapping does not require literacy: it demands, instead, the ability to relate to information in 
geographic terms, which, as we have seen, are a plausible common ground in the Tibetan nomad 
context. In this sense, participatory mapping may be considered a more democratic way to elicit 
local knowledge and facilitate discussion about land use and boundaries within communities. 
Moreover, in my experience, when you put an inexpensive and rugged GPS unit in the hand of 
a curious self-didact like my guides in the field, the synergistic aspects of participatory mapping 
are readily observed. In the field, herders led me through myriad historical puzzles, and I was 
more than happy to follow my companions’ idiosyncratic leads to unanticipated insights and 
serendipitous data disclosures.

Bringing together layers with GIS lends itself to complex environmental problems such as 
discerning patterns of land use over time. Before the advent of these tools, researchers typically 
simplified spatial relationships in their analyses and assumed that land use across regions had been 
homogeneous. They also assumed that different sites on a map were independent of each other. By 
contrast, GIS makes it possible to interpolate the relationships between points on the maps. Once 
these diverse data elements are merged in a GIS environment, they can also be disaggregated or 
combined to test for correlativity. The goal is to use GIS as a tool both for synthesis (combining 
separate elements to form a coherent whole) and analysis (parsing out specific relationships 
between data). One of the most important assets of GIS as a data processing environment is that 
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diverse attribute types (e.g., human and livestock census data, infrastructure elements, landscape 
features) collected at different scales (e.g., remote sensing from space, hand-drawn maps, and 
observations on the ground) can be compared because they are linked to points or areas that 
have real-world locations. United in a single frame of reference at a common geographical scale, 
the data can be stacked in layers to combine in novel, relational ways. These layers can then be 
displayed in maps and queried using spatial statistics.

In this project, participatory map making initiated many fruitful conversations about local 
landscapes. The act of drawing maps became a visual form of conversation that precipitated 
many ‘floodgate’ moments of information capture. In these ways, many choices that were made 
during this field research were initiated and controlled by my local collaborators. Aware of the 
critiques of participatory mapping, I contend that there is a leveling and democratizing effect that 
occurs when people sit down together to draw maps. Information is thus made visible and can be 
checked and corrected on the spot, whereas notes made by an interviewer cannot. In sum, even 
as participatory mapping will continue to have limited political applications in contexts like Tibet, 
the process of producing such maps can facilitate dialogue and, to some extent, limit subjectivity 
in the interpretation of landscapes. Informed by the political and epistemological critiques 
outlined here, this article concludes that researchers using tools like participatory mapping and 
spatial technologies like GIS can – and must – build on a foundation of cultural literacy as well 
as a historicized understanding of a given region’s political economy to realize their considerable 
potential for integrating diverse information and generating insights into the dynamic processes 
of land use and boundary making.
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