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and coastal cities. The continued expansion of urban areas 

areas. In this article we examine wetland trends in urban 

and Peru.
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1900, the world has lost more than 50% of these ecosys-

-

.
-

frequent urban disasters has not been considered. It is a 

-

These urban areas require precaution and more resilient 

-

and resilience of our Latin American cities.  This is espe-

prepared for the increase in frequency of natural disasters, 

-

-
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-

-

Because of this situation in Latin America, 

Study Area Collection
Year

Image Source Error 
(RMS)

2004 – 2019 0.45 – 0.32

2002 – 2019 0.69 – 0.62

Pantanos de Villa 2002 – 2019 0.98 – 0.73
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-

-

cities healthy and habitable. On the other hand, the lack of 
information on the boundaries of urban wetlands has fur-

-

disrupted. Additionally, land use has further increased their 

and multi-temporal analysis with remote sensors, to deter-

-

-
-

cades in the wetlands situated in the Latin American coastal 

the reduction and alteration of these ecosystems, thereby 

Wetlands in Latin America: a solution for sustainable cities 

-
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areas. The pressure to build has led to the elimination of 

-

of an expansion in the real estate market for second homes 
-

In addition, since 2015 this coastal zone has been seriously 

-

-

-

which has led to a further loss of naturalness on the coastal 

Colombia

-
tion of 24% of the country’s 
wetlands. It is estimated that 
by 2025, the main factors of 

-

-

Barranquilla is a coastal city 

Wetlands  Total 

Losses

Total 

Gains

33 10

224 81

Pantanos de Villa 11 2

Total 268 93

Latin American country’s contribution and the distribution 
of most of the Latin American wetlands are still unknown, 

Chile

There are more than 4 million ha of wetlands, but only 3% 
is protected.  None of these protected wetlands are in urban 
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priority.

Peru
In Peru, the expansion of cities is one of the main causes 

example, the expansion of the city of Lima between 1990 

-

-

-
-

Study Areas

-

Data Processing

-
-

proximately 500 meters from the perimeter of each wetland 

Aconcagua between 
2004 and 2019

Land use Losses
(ha)

Gains
(ha)

Net Change 
(ha)

Water bodies 0 9 8

Roads 0 0 0

Dunes -5 0 -5

Wetlands -33 10 -23

-6 4 -2

Plantation forest -9 1 -7

Beaches -10 5 -5

Bare soils -64 12 -52

-1 15 14

0 3 3

-29 66 37

Industrial 0 31 31

Ciénaga de Mallorquín between 
2002 and 2019

Land use Losses
(ha)

Gains
(ha)

Net Change 
(ha)

Water bodies -14 128 114

Roads 0 7 6

-77 18 -59

Beaches -20 36 15

Bare soils -82 39 -42

-1 70 70

0 17 17

Permanent wetland -175 3 -172

Semi-permanent 

wetland -49 78 29

Industrial -6 28 22
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Preparation and Selection of Satellite Images for Land 

-

• -

•
-

ents one of the main problems for detection.

• -

-

the detection of smaller surfaces like urban wetlands. The 

each wetland, which were complemented with 

Use Covers 
-

-

-
-

-
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Validation of Land Covers

Land Covers

for each wetland. 

the three studied wetlands, of which 175 correspond to 

-

Pantanos de Villa is under the most 
pressure from urbanization in its 

-

Aconcagua Wetland Area (Concón, 
Chile)

-

analysis the main interactions and 

industrial area with 31 ha and then by 

-
perienced a net loss of 23 ha, but with 

Pantanos between 2002 and 2019

Land use Losses
(ha)

Gains
(ha)

Net Change 
(ha)

Water bodies 0 9 9

Roads -1 5 4

Wetlands -11 2 -8

Beaches -11 2 -9

Bare soils -76 7 -70

-8 86 78

-1 0 -1

-3 0 -3

the total loss of 33 ha were lost from 2004 to 2019, mainly 

Besides the loss of wetlands, bare soils experienced a 

2004-2019. This loss accounted for some of the increase 
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La Ciénaga de Mallorquín Wetland Area (Barranquilla, 
Colombia)

-

the displacement of the sand bar that separates the wetland 

by a sand bar and a spur. The retraction of the sand bar was 

noted an erosion rate of 0.14 m/year from 1973 to 2016. 
The permanent wetland was also reduced by an increase in 

-

52 ha at the expense of permanent wetland and 25 ha from 
bare soils, while it lost some surface area mainly to wa-

in the area. The tropical dry forest is one of the most threat-

wetlands and tropical dry forest.

Pantanos de Villa Study Area (Lima, Peru)

soils, and to a lesser extent on wetlands and beaches. Wet-

2 ha lost to bare soils, and the remainder to beaches and 

period of this analysis. While most of the new urban areas 

-

-
-

while, the southwest end presents mostly beach urbaniza-

ecosystem’s connection with the coast.
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-

Our study shows important reduction in surface area of 
most of the studied urban wetlands, mainly caused by three 
factors: coastal erosion/creation of water bodies, expansion 

complex phenomenon and, in this area, it is related with 
-

-

-

-

wetland where unplanned settlements built by displaced 

opportunities. And on the western side of the wetland, in 
addition to the informal settlements, there are the planned 

-

-

ments, which were built on cleared wetlands and the area 

-

-

-

-

-
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