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The six most widespread land cover mosaics together cover 50% of the ter-
ritory of the Lao PDR (Table 1). It is striking that forest patches are part of 
all of these mosaics. This seems to substantiate the argument that despite the 
ongoing loss of coherent forest surfaces in Laos, forest patches still play a 
central role in supporting the livelihoods of rural families as sources of food 
and other timber and non-timber forest products (ADB 2001; Rigg 2006; 
WFP 2007).

19.4.2 	 Contextual interpretation of landscape mosaics (Step B2)

Against the backdrop of the most salient and controversial issue related to 
land use policy and decision-making at the national level – the intensifica-
tion of agriculture versus deforestation and degradation of the vegetative 
cover – we interpreted the 120 different land cover mosaics as 16 different 
types of landscape mosaics. This resulted in a map of landscape mosaics of 
the Lao PDR and provided, for the first time, a quantification of the different 
shares of these landscapes throughout the country. 

At a small scale, the map shows the general distribution of landscape mosa-
ics across the country (Figure 7). Forested landscapes without significant 
agricultural use cover the central and eastern parts of the country, as well 
as the southern and northern tips. Landscapes composed of swidden agri-
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Composition of land cover mosaics Share of land Cumulative share of land

Forest – Open forest – Shrub 13.7 % 13.7 %

Forest – Open forest – Shrub – Swidden fields 12.9 % 26.6 %

Forest – Shrub 10.9 % 37.5 %

Open forest – Paddy 4.2 % 41.7 %

Forest – Shrub – Swidden fields 4.0 % 45.6 %

Forest – Open forest – Shrub – Grassland 3.9 % 49.6 %

Table 1
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culture and different vegetative covers dominate the northern uplands, as 
well as parts of the Annamite Mountains on the eastern border with Vietnam. 
Permanent agriculture can be found in landscapes along the Mekong but is 
generally more widespread in the south, with the exception of the northeast-
ern region around the provincial capital of Xamneua. At a larger scale, the 
map reveals that the landscape mosaics mimic the spatial gradients of land 
cover composition from peripheral to more central areas that extend around 
the urban centres and along the main roads. 

In quantitative terms the chart reveals that in 2002 no agricultural use was 
detected on 33% of the Lao territory. Swidden agricultural landscapes, 
which show no sign of transition to permanent agriculture and manifest dif-
ferent conditions of the vegetative cover, accounted for a total of 28.2%, 
or approximately 6,500,000 ha. Finally, permanent agriculture and paddy 
farming were already dominating landscapes in 29% of the country. It is 
remarkable that in 2002 forests still played a very important role in all types 
of agricultural landscapes, being a component of 72% of all Lao landscapes. 
Furthermore, in 18.4% of all landscapes, there were at the very least patches 
of open forests. In other words, swidden and permanent agriculture was in 
most cases still practised in an environment coexisting with forests (this is 
true for 77% of total swidden agriculture and 47% of permanent agriculture, 
respectively).

19.4.3 	� Overlaying landscape mosaics with demographic  

census data

As mentioned above, this approach to landscape mosaics is intended to 
enable delineation of spatial units that are genuinely related to the types of 
human–environment interactions described above. This made it possible to 
overlay and intersect the map of landscape mosaics directly with the vil-
lage data layers emerging from the 2005 population and housing census data 
(GoL 2006b) and depicted in the Socio-Economic Atlas of the Lao PDR (Mes-
serli et al 2008). Figure 8 recapitulates the land shares of different landscape 
mosaics (left) and compares them with the shares of the population living in 
each landscape mosaic (right).

While landscape mosaics dominated by swidden and permanent agriculture 
occupy comparable shares of the Lao territory (28.2% and 29.0%, respec-
tively), the population is distributed quite differently. A total of 16.9% of the 
population, corresponding to about 943,000 individuals or approximately 
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157,000 households, live in swidden landscape mosaics. A significantly 
larger portion of the population – 74% or 4.1 million people – are estimated 
to live within landscapes of permanent agriculture. It is therefore not surpris-
ing that these landscapes have quite a high population density, amounting 
to 152 persons/km2 on average, while swidden landscapes are less densely 
populated at an average of 18.8 persons/km2. It is noteworthy that popula-
tion density is higher in landscapes where swidden agriculture is combined 
with open forest (24.2 persons/km2) or shrub (19.9 persons/km2) but lower 
where swidden agriculture is practised in dominantly forested landscapes 
(12.3 persons/km2).

19.5	 Discussion

In this article we have presented an alternative way of describing landscape 
mosaics. Instead of approaching landscapes as “land uses and their com-
binations in different patterns” (Tomich et al 2004, p 16) we have asked 
in what spatial compositions land cover patches occur across the territory 
(resulting in land cover mosaics), and then interpreted these compositions 
in terms of human–environment interactions. This approach and the results 
obtained are discussed below. 

One of the key characteristics of this approach is that combinations and pat-
terns of land cover patches are analysed before they are interpreted in terms 
of their use. In doing so, we have tried to find a solution for the difficulty of 
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extrapolating local contexts, to which interpretation is always bound. By 
delaying this interpretation and performing it at a higher level – in our case, 
in the context of subnational to national land use and development planning 
– we do, however, lose information at the local level – a level to which it is 
impossible to downscale our results in a meaningful way. In other words, 
having identified a landscape mosaic of swidden and shrub, we may accu-
rately say that this region has lost its forest cover, and has not yet seen any 
transition to permanent agriculture. But we will not be able to define the 
precise use of the shrub in a certain place and time. Hence we have gained 
accuracy at the meso level at the expense of accuracy at the micro level. 
This insight underlines the importance of working with complementary 
approaches at different levels. 

We believe that the proposed approach could be adapted to other situations 
in different regions. Yet, two important issues should be considered in this 
regard. First, even if the analysis of land cover mosaics (Step B1) using the 
moving window technique depends on neither a specific type of land cover 
data nor the human–environment context of the study region, the ideal size 
of the window of analysis cannot be derived empirically. It must be defined 
by the researchers. As mentioned earlier, the size of the window influenc-
es the composition and size of the resulting landscape mosaics. Therefore, 
it is important that the window size be chosen with care. We propose that 
the choice should be based on the expected spatial reach of the main actors 
inducing land cover change. Second, the contextual interpretation of land 
cover mosaics to define landscape mosaics (Step B2) is again highly depend-
ent on the research questions and the development context of the study. The 
definition of the main features of the landscape mosaics can be adapted to 
the knowledge needs in the given context. We can imagine that agricultural 
intensification and deforestation could be replaced by other key issues of 
land change science such as urbanisation, commercialisation of land use, 
and others (Turner et al 2007), or that they could be adapted to support the 
analysis of ecosystem service provision and land functions (Verburg et al 
2008). Furthermore, it should also be possible to work with tripolar charts to 
define landscape mosaics (Riiters et al 2009). 

Finally we would like to stress the importance of the newly emerging geom-
etries of the defined landscape mosaics. We believe that they are more accu-
rate for capturing complex spatial manifestations of the multidimensional 
land use strategies of rural households (Wiesmann et al 2000) than are ordi-
nary measures such as, for example, paddy land per community area or for-
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ests per watershed. The persistent use of such spatial units in negotiations 
and planning of integrated development strategies reinforces the problem of 
the spatial mismatch between human and environmental systems, and even-
tually also between problems and adequate solutions. 

This study was intended to contribute to filling some of the current knowl-
edge gaps in policy- and decision-making in the Lao PDR. The description 
of the landscape mosaics provides a basis for making reasoned estimations 
about the spatial shares of different generalised land use types, the people 
living within these systems, and the trade-off in terms of loss of forest and 
vegetation cover. In the case of swidden agriculture, the combined informa-
tion on landscape mosaics and people proves particularly important. While 
reasonable and recent estimations of swidden landscapes were lacking in 
the past (Schmidt-Vogt et al 2009), the assessment of the number of people 
engaged in swidden cultivation is even more difficult (Mertz et al 2009a). In 
the Lao PDR, our results will help to review and amend earlier estimations 
either focusing on the extent of swidden agriculture (Chazee 1994; Hansen 
1998) or on the people involved (Fujisaka 1991; GoL 2002). Furthermore, 
the new insights gained through this study will be particularly important 
in reflecting on the mainstream of current development thinking by gov-
ernmental agencies as well as international development partners. Among 
many of these agencies it is still widely believed that the most promising 
solution for lifting people out of rural poverty lies in moving away from 
allegedly environmentally destructive swidden agriculture to sedentary and 
permanent agricultural systems. Even if, in the long term, this belief may be 
justifiable, it threatens to cloud the view of more immediate problems. The 
results show not only that in 2002 swidden agriculture was still being prac-
tised in landscapes with a relatively intact vegetative cover and considerably 
low population densities, but also that some landscapes of permanent agri-
culture were already manifesting high population densities. It seems, there-
fore, that public policies which artificially increase pressure on permanent 
agricultural land by means of, for example, new land tenure schemes, village 
relocation and/or merging programmes, or ceding fallow land to investors 
for agricultural concessions (Chamberlain and Phomsombath 2002; Rain-
tree 2003; Ducourtieux et al 2005; Rigg 2005, 2006) should be carefully 
re-considered. Finally, we were also able to draw attention to the 7.5% of the 
population still living in mostly forested regions with no obvious agricultur-
al use. These people and their livelihoods should not be ignored when mak-
ing decisions and policies on environmental issues and land development. 
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In summary, the depiction of landscape mosaics raises the issue of past and 
future pathways for land use in the Lao PDR. Spatial patterns strongly sug-
gest that unpopulated and forested areas are transformed into swidden land-
scapes, which then gradually lose their vegetation cover. Depending on a 
series of agro-ecological, but also socio-economic factors, this is followed 
by a distinct rather than a gradual transformation into permanent systems. 
Against this backdrop, current interventions by multiple development 
stakeholders, many of which pursue the goals of food security, poverty alle-
viation, and sustainable natural resource management, could be reviewed. 
Despite the preference for simple solutions for complex problems, different 
strategies for different types of landscape mosaics should be developed to 
pursue these goals. As landscape mosaics vary across the territory, spatially 
differentiated strategies must be applied across the country. In other words, 
there are no universal solutions or panaceas for sustainable transitions of 
human–environment systems (Ostrom 2007). Conversely, the map of land-
scape mosaics could serve as a tool to assist development partners in tar-
geting intervention sites and support the out-scaling of innovative solutions 
from one context to another. We can imagine that, for example, the successful 
establishment of a livestock breeding and marketing programme in a degrad-
ed swidden cultivation landscape could be difficult to transfer to a nearby vil-
lage where permanent cash-cropping represents the main source of revenues. 
Using the landscape mosaics data, other – even distant – regions with similar 
limitations in terms of population density and scarce land resources could be 
identified as a more promising context for out-scaling. 

19.6	 Conclusions and outlook

In this article we have presented an alternative approach to relating land 
cover information to human–environment interactions over large areas – an 
issue which remains a key challenge for land change science in general and 
for research on swidden agriculture in particular. We propose to transfer the 
interpretation of land cover in terms of its use from the local to a meso-level 
spatial scale in order to avoid the need for frequently impossible extrapola-
tion of the specificities of local contexts. Based on an initial dialogue with 
development partners we believe that this information helps to fill the grow-
ing gap in urgently needed knowledge for informed decision-making at this 
level. As development in the Lao PDR follows an ever-accelerating eco-
nomic pace, and as the number of interventions impacting on the use of land 
rapidly grows, spatial patterns become more complex, and no one district or 
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village seems comparable to another. In this context, the description of land-
scape mosaics helps to balance the need for a highly contextual perspective 
with the need for generalisation at higher levels. We think that such a bal-
anced picture is particularly necessary for designing policies and to inform 
decisions in the field of swidden systems, where spatial and thematic differ-
entiation is a precondition for avoiding the trap of ideological, political, or 
technical bias and oversimplification. 

We do not think of this knowledge at the meso level as an alternative to 
micro- or macro-level studies, but, rather, as a complement necessary to 
bridge and initiate a dialogue across different scales. Accordingly, we iden-
tify a threefold need for future research. First, the 16 landscape mosaics 
should be related to local-level case studies to obtain a better understand-
ing of the underlying land change processes and enhance knowledge about 
related trajectories of land use. Transitions between swidden and perma-
nent agriculture seem to be of particular importance in this respect. Second, 
research at the meso level should be continued as well. Landscape mosaics 
can be related to other available socio-economic data layers such as pov-
erty and ethnicity. A more realistic picture of the poverty situation in dif-
ferent swidden landscape mosaics is expected to be particularly revealing. 
Finally, a spatially explicit analysis of the actors influencing and governing 
different landscape mosaics will be crucial for further support of policy- and 
decision-making. 
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