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CHANGES IN SNOW COVER
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CHANGES IN VEGETATION
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CHANGES IN MIGRATORY GEESE
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* Very few studies addressing interacting effects on lake ecosystems
: . X :
* Paucity of studies at the landscape scale along natural gradients

Reduced ability to predict local-scale effects of climate change on

Arctic lake ecosystems and associated services
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Vincent et al. 2008; Post et.al. 2009; Box et al. 2019,
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KEY AREAS FOR CARBON SEQUESTRATION

Net uptake: 60-80 gC m year!
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Carbon release limited by permafrost and nutrients (mainly IN)

AMAP 2012; Box et al. 20‘19



NUTRIENTS ALSO LIMIT AQUATIC PIRMARY PRODUCTIVITY
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SNOW PRIMARY ORGANIC
COVERAGE PRODUCTIVITY INPUTS
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To quantify direct and indirect effects of climate-related drivers on
nutrient inputs and food web structure in Arctic lake ecosystems
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Study area: Broggerhalveya peninsula, Svalbard Islands

Lepidurus
arcticus
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TROPHIC LEVEL
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DIGITAL ELEVATION MODELS
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Calizza et al. 2016




Monthly
from April to September

NL™
s e .
1
B 0.
BN 0.02%
* 0.5
_|,_ N r + .35
L %

0.14%

s i
it AT
0.7
0378
gL

+ s B & + k -t_,_j. + L B 0E25
i - Bl o7

A\ o | o

A v

Snow coverage
SCA

Otol

Green - SWIR
NDVI

Vegetation productivity

NDVI
[Landsat 8 1t01

30x30 m

_ NIR — Red
Green + SWIR ~ NIR + Red

NDS| -

Stow et al. 2004; Riedel et al. 2005; Gascoin ef al. 2015; Pimentel et al. 2017; Aalstad ef al. 2020



Effect of snow on vegetation productivity
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OLSRegression: SCA June-mean NDVI summer

Slope a: -0,36166 Std.errora: 0,059749
interceptb: 0,27889 Std.errorb: 0,030153
95% bootstrapped confidence intervals (N=1999):

Slope a: (-0,46501, -0,24467)

Interceptb: (0,20943,0,33787)

Correlation:

r: -0,85978 t: -6,7345
p {uncorr.):  4,79E-06 Perm.p: 0,0001




Effect of vegetation on geese distribution
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Organic Vs. Inorganic origin of N inputs in food web components
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Mehlum et al. 1998; Drent et al. 1998
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Effect of geese on vegetation around lakes
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EFFECTS OF GEESE’ DIET ON GRASS PRODUCTIVITY
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Values in droppings

C/N* N*(mg/g)
25.8 +3.4 21.1 +3.2
38.1+2.6 12.7 +0.7

Mann-Whitney test: *p<0,05
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Calizza et al. 2022



diet of Lepidurus arcticus
(found in 9 lakes)
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Trophic position of L. arcticus
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’ Detritivory vs. Herbivory of L. arcticus
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Future T (°C) may limit
survival of L. arcticus
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Future T (°C) may limits ... with cascade effects on the entire food web

! the survival of L. arcticus
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CONCLUDING REMARKS

k
Snow coverage, vegetation and geese will interact in a complex yet predictable way
in determining the quality and amount of nutrient inputs in Tundra ecosystems

This will have significant effects on resource-consumer interactions both in the
terrestrial and aquatic food web compartments



CONCLUDING REMARKS
k
Snow coverage, vegetation and geese will interact in a complex yet predictable way
in determining the quality and amount of nutrient inputs in Tundra ecosystems

This will have significant effects on resource-consumer interactions both in the
terrestrial and aquatic food web compartments

PREVISIONS:
- Increased N content in soil and sediment

- Increased energy flow through the grass-based food chain
- Increased enegy flow through the SOM-based food chain in lakes

Overall, the results contribute to our mechanistic understanding of

cascade effects of climate change on nutrient cycling and ecosystem
functioning in the Tundra



The results contribute to our mechanistic understanding of cascade effects of
climate change on nutrient cycling and ecosystem functioning in the Tundra
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NUTRIENT CYCLING, ECOSYSTEM FUNCTIONING
AND CLIMATE CHANGE IN ARCTIC LAKE ECOSYSTEMS
(PRA ECO-CLIMATE)
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Consigho Nazionale delle Kicerche
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UNIVERSITA DI ROMA

“ The aim of the project 1s to provide a mechanistic understanding of
carbon sequestration, carbon cycling, and organic matter decomposition
in high Arctic lake ecosystems, and their vulnerability to changes in
snow cover and abundance of migratory birds.”
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