
Progress and Current Work 
 

We have mapped the spatial distribution of recreation value at the 
regional, provincial, and local scales. We have also mapped present day 
visual impact of aquaculture in the archipelago as well as the projected 
visual impact of a wind energy network on Chiloé Island. Currently we 
work to develop maps that demonstrate soil retention in Rilán peninsula, a 
key area in a Globally Important Agricultural Heritage System designated 
by the Food and Agriculture Organization of the United Nations. In 
addition, we are evaluating the risk of coastal wetland habitats that form 
part of the Western Hemisphere Shorebird Reserve Network, defined as 
critical habitat for migratory and resident bird populations. 

 

Framework, Purpose, and Opportunities 
 

Ecosystems produce flows of services vital to human life. These services 
include the provision of goods such as food, processes that sustain life such 
as water purification, intangible benefits such as scenic beauty and 
opportunities for recreation, as well as reservoirs of genetic diversity for 
future use. Despite the importance of ecosystem services, these benefitsτ
referred to collectively as natural capitalτgenerally go unaccounted for in 
decisions regarding human activities that affect ecosystems. In part, this 
lack of explicit accounting for tradeoffs contributes to an accelerated 
degradation of ecosystems. While we cannot avoid making decisions that 
affect our ecosystems, we can make more informed decisions that 
exemplify responsible regulation of human activities. This emphasis on 
informed decisions underlines a key belief behind InVEST Chiloé and the 
Natural Capital Project, one of the global leaders in spatial modeling of 
ecosystem services that developed from a collaboration of The Nature 
Conservancy (TNC), Institute on the Environment at the University of 
Minnesota, World Wildlife Fund (WWF), and Woods Institute for the 
Environment at Stanford University. 
     To help inform decisions, we apply InVEST software tools developed by 
the Natural Capital Project to map and valuate services provided by coastal 
ecosystems. We then evaluate advantages and disadvantages associated 
with different scenarios, or future decisions that affect coastal ecosystems 
in Chiloé. This method allows use to identify areas where investments in 
natural capital can help improve human development and meet 
conservation targets. Scenarios generated include maps that project future 
land uses and impacts on coastal habitats associated with different land use 
decisions. These maps then inform and guide decisions regarding 
alternatives in spatial planning, and ultimately help reach a balance 
between economic development and conservation targets. 

 
Objectives  
 

Through InVEST Chiloé, a yearlong pilot program funded by The David and 
Lucile Packard Foundation, the Center for the Study and Conservation of 
Natural Heritage (CECPAN), in collaboration with the Natural Capital 
Project at Stanford University, aims to valuate services provided by 
coastal ecosystems in the Chiloé archipelago in two pilot sites: Rilán 
peninsula in Castro and Lacuy peninsula in Ancud. Based on this 
valuation, we then generate scenarios of alternative development and 
communicate scenarios to decision makers that oversee and regulate 
human activities in these sites. 
 
 

A B The archipelago of Chiloé is one of the most important destinations in 
southern Chile. This map color codes where recreation occurs in 
Chiloé based on locations of geotagged photographs uploaded by 
users of the social networking website www.flickr.com. InVEST 
software not only helps us view where recreation occurs, but also 
helps us associate recreation with geographical characteristics, such as 
the presence of cities, world heritage site churches, protected areas, 
wetlands, forests, and beaches. With this map that displays recreation, 
we can determine how areas of high recreational activity may 
experience visual impacts from existing aquaculture infrastructure 
(map G) and a projected wind energy network on the main island of 
Chiloé (map F). 

This map shows the spatial distribution of recreation in the Lacuy 
peninsula, located in the northwestern corner of Ancud on the main 
island of Chiloé. Note the spatial concentration of recreation around 
the Natural Monument Isles of Puñihuil as well as the Chepu River. 
Coastlines with beaches and sand dunes display a high recreation 
value, as seen in the example of Cocotué Bay and Mar Brava beach, 
a site of potential establishment of a wind farm with areogenerators 
120 meters tall (refer to visual impact in map F). 

E The production of wind energy in Chiloé poses a probable future 
scenario. To date, two wind farm projects have been approved, and five 
additional projects are under review. These seven total wind farm 
projects would generate approximately 730 MW annually. It is worth 
noting that the population of Chiloé consumes approximately 70 MW 
annually. An important challenge is to locate wind farm projects in 
areas where environmental impacts are minimized. For example, it is 
important to consider visual impact in areas with high tourism value 
and/or areas where people live close to areogenerators that measure 
120 meters tall and result in a negative impact on the visual quality of 
the land and seascape within a 20-kilometer circumference. 

F The Lacuy peninsula receives constant and strong winds, a factor 
behind the development of wind energy projects in this area. 
However, the peninsula also holds high recreation value (map B). This 
map shows the visual impact of areogenerators in the surrounding 
area. The red areas denote sectores of high and very high visual 
impact as measured by the visibility of 120 meter tall areogenerators 
within 10 kilometers of a given viewshed. 

G The scenic vistas that characterize the cultural landscape of /ƘƛƭƻŞΩǎ 
interior sea contribute to the well being of local communities and 
attract tourists to the region. Here we applied the InVEST model for 
scenic quality to determine visibility on land of the floating 
infrastructure used for aquaculture, denoted in purple. Darker shades 
of purple correspond to greater numbers of floating infrastructure 
visible from land. The most visually impacted areas from aquaculture 
are located in the interior sea, and include zones of high recreation 
value such as Quinchao Island, Lemuy, Yaldad, and Rilán peninsula. 

H The spatial density of aquaculture concentrates in the interior sea of 
Chiloé (map G). It is important to note that most of the marine space 
that surrounds the Rilán peninsula contains numerous concessions to 
cultivate mussels and salmon (denoted by color green) since this 
space corresponds to Space Apt for Aquaculture, a legal instrument 
used in marine spatial planning that allocates space for aquaculture. 
Aquaculture generates different kinds of impacts in the environment, 
including visual impact. This map shows that the visual impact of 
aquaculture concentrates in areas due east and south, given the high 
spatial density of floating infrastructure visible from land. 

C This map shows the spatial distribution of recreation in the Rilán 
peninsula and neighboring areas. While Rilán peninsula itself does 
not correspond to a high recreation value, the peninsula does 
constitute a valuable scenic area due to important recreation activity 
near Putemún and Nercón, the northern and southern gateways to 
Castro, capital of the Chiloé province. 

The rural character of Chiloé, a highly dynamic demographic 
phenomenon, has undergone considerable changes in population size 
and type in recent decades. More and more, the rural population tends 
to live in houses along main roads, a pattern known as linear rural 
urbanization. Such housing development along coasts can contribute to 
loss of valuable habitat such as coastal wetlands, especially when legal 
instruments of spatial planning do not regulate this land use change. The 
map shows such areas of rural urbanization in Rilán peninsula. These 
areas contain predominant rural elements yet now include industries and 
hotels, among other typically urban features. 
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