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Owl species regularly breeding in Latvia

Climate
• Limits distribution

• May influence reproduction

• Extremes affect survival

• Bottom-up regulation of main 
prey, but alternatives exist

• Direct impacts on 
reproduction

• Accumulating effects on 
population

Prey Habitat
• Forms distribution

• Buffers weather

• Ensures prey availability

• Determines reproduction

• Impacts population

Simplified system
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Biotic factors: ecogeographical layers

Site scale 25ha/500x500m
Detailed habitat, its structure and 
quality descriptors

Territory scale 490ha/r=1250m
Area and edge of specific habitats

Landscape scale 1960ha/r=2500m
(up to 5000m)

Area of grouped habitats

500m

1250m

Additional ‘bias-layer’, accounting for geographical and environmental biases of presence points

Set of 12…42 ecologically meaningful parameters

Input data 25m raster

50
0m

1 2

3 4

5 6



26/11/2019

Presence 
observations

ENFA Field work

Maximum 
entropy 
analysis

Population 
size 
analysis

Land 
sparing

N-mixture hirarchical modelling 
territory size in the best place
+
Comparison with other reaserchers

Information flow:
Avotins A., Aunins A. 2018. Factors prevailing distribution of 
Eurasian Pygmy Owl and setting conservation priorities in 
Latvia. Peerage of Science DOI: 
10.17011/conference/eccb2018/107424

Habitats at site and landscape scales
+
Recognision as an umbrella species
+
Birds Directive

Land sharing vs. Land sparing

Avotins jun., A., Auniņš, A., 2017. Sugas aizsardzības plāna putnu sugu grupai "Pūces" lauka
darbu metodika sugu sastopamīvas datu ievākšanai. LOB
Plāna izstrādes sanāksme 2017. gada 25. aprīlī, Rīgā, Skolas ielā 3

Land 
sharing

Results: Pygmy Owl habitat suitability map

The best non-overfitted model is based on Linear-Quadratic features, that constrain the output distribution to have the same expectation and 
variance of the environmental variables as the samples. Model has small standard deviation and its sample omission follows quantile distribution 
throughout 10 cross-validations.

Omission rate; AUC=0.78

Results: Pygmy Owl conservation priority

• Sites >100ha cover 
10.5% of national 
territory, protect 26.2% 
of apparent population 
and reduce extinction
risk to 28.4% 

• 11% of national inland 
area hold 27.5% of 
apparent population.
Conservation of those 
sites reduce extinction 
risk to 27.5% 

Distribution smoothing had no effect on the result, the best site size-to-
suitability ratio with BLPs=0.05

Currently PAs contain 18.97% of species apparent 
population

Priority sites outside PA network form 18.1% of 
national (apparent) population

• Increase  in 
protected
population to 
37.07%

• Extinction risk 
reduction to 22%

Results: Pygmy Owl conservation gaps (Natura 2000)

Protection level

Results: tree coverage (2016) and loss (2000-2016) 
in different protection regimes

• Many areas formed by forests are 
«protected» while still allowing clear-
cuts

• Tree cover loss from 2000 to 2016 is 
up to 24%

• Weaker legislation=higher tree cover 
loss

Results: annual mean tree cover loss
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Results: types of the tree cover loss 
since establishment

Owls and forests
# species Land % % no 

GLAPAS
% no 
AEGFUN

% no 
STRURA

% no 
BUBBUB

Land % non-
protected

1 12,03 63,71 26,01 49,72 56,62 11,60

2 3,59 27,46 45,41 39,02 24,56 3,15

3 0,90 8,14 26,36 9,80 14,65 0,55

4 0,0007 0,69 2,21 1,46 2,17 0,000008

To protect forest dwelling owls 16,6% must be managed for forest 
specialist conservation, increasing PA`s by 15,32% of the land

Species-specific risks «under assumptions»

Scernario % pop Risk % % pop Risk % % pop Risk % % pop Risk %

Species itself 26,2 28,4 27,1 27,8 27,5 27,5 28 28

+ other species 37,1 22 56,2 13,4 47,0 17,2 43,6 18,7

+ Natura 2000 43,2 18,9 62,5 11,1 52,5 14,9 51,5 15,3

Thank You!

Geodatabases for environmental data preparation were received from Nature Conservation Agency 
and ecogeographical parameters were created as a part of conservation activity plan for owls in 
Latvia. 
Data analysis and interpretation of the results was done within the state research program ‘The 
value and dynamic of Latvia’s ecosystems under changing climate’. 

13 14

15 16

17


