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High Andean ecosystems are expected to High Andean ecosystems provide a

face exceptionally strong warming effects series of crucial ecosystem services for
during the 21st century because of their millions of people (Buytaert et al. 2011).
uncommonly high altitude (Bradley et al.

2006).

Ecosystem services of Wetlands (Ramsar 2011)

1 Flood control

2 Groundwater replenishment

3 Shoreline stabilisation & storm protection

4 Sediment & nutrient retention and export

5 Water purification

6 Reservoirs of biodiversity

7 Wetland products )

8 Cultural values I\l. " ]

9 Recreation & tourism on Wetlands
http://www.millenniumassessment.org 10 Climate change mitigation and adaptation
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What does the term ,,High Andean Wetlands” refers to?

What ecosystem service (ESS) are related to High Andean Wetlands?

Example: Sink or Source - Do High Andean Wetland provide ESS for
climate change mitigation?
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Montane Grasslands & Shrublands
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What ecosystem service (ESS) are related to High Andean Wetlands?

Reservoirs of biodiversity

Climate change mitigation and adaptation
Wetland products

Groundwater replenishment

Cultural values

Sediment & nutrient retention and export

Water purification

number of publications
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a2 Example - Climate Change mitigation:
tio 11 High Andean Wetlands, a Sink or Source of GHG?

I«

High Andean Wetlands appear to have rapid rates of net primary production and organic
compound production (e.g.: Earl et al. 2003, Chimner and Karber 2008, Segnini et al. 2010,

Cooper et al. 2015).

High Andean Wetlands have 3 % to 6 % land cover share in the Puna (Otto et al. 2011, Otto
and Gibbons 2017) and up to 22 % in the Paramo (Hribljan et al. 2017) favouring the
seasonally flooded wetlands in high carbon sequestration rates (Segnini et al. 2010).

Undrained peatlands appear to be carbon sinks (Pena 2009), highly drained peatlands under
improper management were likely carbon sources (Planas-Clark et al. 2019, Hribljan et al.
2017, Pefa et al. 2009, Urbina and Benavides 2015). Changes in water table conditions could
convert them into GHG source under warmer and dryer conditions (Villa et al. 2019). Recent
loss in glacier area was associated with increase in wetland area (Polk et al. 2017).

However, surrounding mountain grasslands can also show significant methane (CH4)
emissions rates and need to be considered to understand ecosystem level exchanges of CH4

with the atmosphere (Jones et al. 2019).
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1 a2 A0 Example - Climate Change mitigation:
f l,{) l, l High Andean Wetlands, a Sink or Source of GHG?

Changes in land management may result in more intensive use of wetlands, causing
decreasing vegetation trends in some locations (Mazzarino and Finn 2016). Projected
decrease in annual rainfall may decrease peatland density in semi arid watersheds (Otto and
Gibbons 2017). Peatlands may be susceptible to local changes in thermal and precipitation
regimes (Cooper et al. 2019).

Wetlands are climate archives (approx. 25 Studies — pollen analysis, sediment/soil core
sampling) and can be utilized for a better understanding of climate-driven changes and their
implications for ecosystems (Baied and Wheeler 1993 and more recently: Schittek et al. 2018,
Kock et al. 2019 among others).

It is necessary to further explore the integration of many aspects upon which these changes
depend, such as land-use (including mining and urbanization) a historical and actual driver of
ecological and social changes in the Paramo/Puna region (e.g. Casagranda et al. 2019)
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Scientific based evidence on ESS of High Andean Wetlands has increased
significantly over the last two decades.

Most, but not all ESS have been addressed in scientific literatures with
“Reservoirs of Biodiversity” and “Climate Change Mitigation and Adaptation”
being most prominent

Evidence are strong that High Andean Wetlands may serve as a GHG sink
contributing to climate change mitigation

Onsite measurements accompanied with remote sensing and application of
numerical as well as statistical models have shown great potential.

The ESS-Concept involves an integrated understanding of how High Andean
Wetlands interact within a complex and remote environment such as the
Montane Grasslands & Shrublands of the High Andes. Here, longer and more
representative studies are needed incorporating all relevant ESS.
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The literature research will be continued incorporating detailed description of all
ESS based on relevant peer reviewed studies.

The resulting Geo-DB including meta-data table will be published.

We are currently thinking of how to do this in a dynamical way, so future studies
may be interactively incorporated (Web based application?).
Interested in participating? Contact us via E-Mail ©
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