
tǳǘƴǳ ǳƴ ƧǹǊŀǎ ȊơŘơǘņƧǳ ƛȊǇƭŀǘơōŀ 
wơƎŀǎ ƧǹǊŀǎ ƭơŎơ 
!ƛƴņǊǎ !ǳƴƛƸǑ 

Latvijas Dabas fonds 



±ŢƧŀ ǇŀǊƪƛ ƛŜǘŜƪƳŢ Ǉǳǘƴǳǎ ǳƴ 
ǊƻƸǳǎ 

ĀPutni 

Ā¢ǊŀǳŎŢƧǳƳŀ ŦŀƪǘƻǊǎ 

Ā.ŀǊƧŜǊŀǎ ƭƛŘƻƧǳƳǳ ǘǊŀǎŢǎ 

ĀLȊƳŀƛƸŀǎ ōƛƻǘƻǇƻǎ 

ĀSadursmju riski 

ĀwƻƸƛ 

Ā¢ǊŀǳŎŢƧǳƳŀ ŦŀƪǘƻǊǎ 

ĀLȊƳŀƛƸŀǎ ōƛƻǘƻǇƻǎ 

 



Darba pakete 3: uzdevumi 

ĀPutni 

ĀLŜǇǊƛŜƪǑŢƧƻ ƎŀŘǳ Řŀǘǳ ŀƴŀƭơȊŜ όнллм- 2010) 

Ā¦ȊǎƪŀƛǑǳ ǇƭņƴƻǑŀƴŀ 

Ā¦ȊǎƪŀƛǘŜǎ ƴƻ ƭƛŘƳŀǑơƴŀǎ Ǿƛǎņǎ ǎŜȊƻƴņǎ 

Ā[ƛƎȊŘƻǑŀƴŀǎ ƪƻƭƻƴƛƧǳ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀ όLƎŀǳƴƛƧŀǎ ǎŀƭņǎύ 

ĀSugu ς ōƛƻǘƻǇǳ ƳƻŘŜưƛ 

ĀLȊǇƭŀǘơōŀǎ ǇǊƻƎƴƻȊŢǑŀƴŀ όōƭơǾǳƳǳ ǘŜƭǇƛǎƪƛŜ ƳƻŘŜưƛύ 

ĀwƻƸƛ 

ĀZŜǊǑŀƴŀ ǳƴ ǊŀƛŘơǘņƧǳ ǳȊǎǘņŘơǑŀƴŀ 

Ā¦ȊǎƪŀƛǘŜǎ ƴƻ ƭƛŘƳŀǑơƴŀǎ 

Ā.ƛƻǘƻǇǳ ƛȊƳŀƴǘƻǑŀƴŀǎ ƳƻŘŜưƛ όо5ύ 



LŜǇǊƛŜƪǑŢƧƻ Řŀǘǳ 
ŀƴŀƭơȊŜ 



Metodika 
GORWIND 
ǇǊƻƧŜƪǘņ 

ǇŀǊŜŘȊŢǘŀƧƛŜƳ 
darbiem 



5ŀǘǳ ǾņƪǑŀƴŀ 

YƻǇņ ǾŀƛǊņƪ ƪņ пллл ƪƳΣ ƧņǾŜƛŎ р ǊŜƛȊŜǎ όǇŀǾŀǎŀǊƛǎ н·Σ ǾŀǎŀǊŀΣ ǊǳŘŜƴǎΣ ȊƛŜƳŀύ 



 
Josla 

AttǕlums (m)  
no lidojuma transekta 

DeklinǕcija grǕdos no 
horizonta 

A 44-163 60-25 

B 164-432 25-10 

C 433-1000 10-4 

D >1000 <4 



Lauka darbi 

ÅLidojumu sesijas 

ïtŀǾŀǎŀǊƛǎ м ό!ǇǊơƭƛǎ нлмм ς LV) 

ïPavasaris 2 (Maijs 2011) 

ï±ŀǎŀǊŀ όWǹƭƛƧǎ ς Augusts  2011) 

ïRudens (Oktobris 2011) 

ï½ƛŜƳŀ όWŀƴǾņǊƛǎ - Marts 2012) 

ïtŀǾŀǎŀǊƛǎ м ό!ǇǊơƭƛǎ нлмн ς EE) 



Yņƪŀǳƭƛǎ Clangula hyemalis 

Pavasaris 2011 Vasara 2011 

Rudens 2011 Ziema2012 



¢ǳƳǑǇơƭŜǎ Melanitta sp. 

Pavasaris 2011 Vasara 2011 

Rudens 2011 Ziema 2012 



DņǊƎŀƭŜǎ Gavia sp. 

Pavasaris 2011 Vasara 2011 

Rudens 2011 Ziema 2012 





Ledus (tikai ziemǕ) 

DziǸums 

DziǸumu variǕcija 

AttǕlums no krasta 

AttǕlums no daģǕdiem grunts veidiem 

DaģǕdu grunts veidu proporcija 

Kuǥoġanas intensitǕte 2011 (HELCOM) 

Zvejas intensitǕte 

AtraġanǕs vieta (X and Y coordinates) 

Vides faktori 
!ǘǘņƭǳƳǎ ƴƻ 
ǇŀƳŀǘƛŜȌŀ 
Ƨŀǳƪǘŀ ǎǳōǎǘǊņǘŀ 
 Řǳōưŀƛƴŀ ǎǳōǎǘǊņǘŀ 
ǎƳƛƭǑŀƛƴŀ ǎǳōǎǘǊņǘŀ 
ǎǹƸŀƛƴŀ ǎǳōǎǘǊņǘŀ 

Proporcija: 
pamatiezis 
grants 
jaukts 
Řǳōưŀƛƴǎ 
ǎƳƛƭǑŀƛƴǎ 
ŘǹƸŀƛƴǎ 

LŜǇǊƛŜƪǑŢƧņ ƎŀŘņ 
LŜǇǊƛŜƪǑŢƧņ ƳŢƴŜǎơ 
LŜǇǊƛŜƪǑŢƧņ ƴŜŘŢưņ 
LŜǇǊƛŜƪǑŢƧņ ŘƛŜƴņ 



5ŀǘǳ ŀƴŀƭơȊŜ 

ÅYƻƴǎǘŀǘŢǑŀƴŀǎ 
ǾŀǊōǹǘơōŀǎ ŦǳƴƪŎƛƧŀǎ 

ïSugu specifiskas 

ïwŜǘņǎ ǎǳƎŀǎ 

ï!ǘƪŀǊơƎŀǎ ƴƻ ƴƻǾŢǊƻǘņƧŀ, 
ǾƛŜǘŀǎ ƭƛŘƳŀǑơƴņ, bara 
lieluma, putnu 
ǳȊǾŜŘơōŀǎ, utt. 
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Yņƪŀǳƭƛǎ 



5ŀǘǳ ŀƴŀƭơȊŜ 

Å{ŀƛǎǘơōŀǎ ŀǊ ǾƛŘŜǎ ŦŀƪǘƻǊƛŜƳ 
ƴƻǎƪŀƛŘǊƻǑŀƴŀ 

Å.ƭơǾǳƳǳ ǾƛǊǎƳŀǎ ƳƻŘŜưƛ 

ïGAM 

ï·Σ ¸Σ ŘȊƛưǳƳǎΣ ŘȊƛưǳƳǳ 
ǾŀǊƛņŎƛƧŀΣ ŀǘǘņƭǳƳǎ ƴƻ ƪǊŀǎǘŀΣ 
ƎǊǳƴǘǎ ǎǳōǎǘǊņǘǎΣ ǳǘǘΦ 

ÅLȊǾŜƛŘƻǘƻ ƳƻŘŜưǳ 
ƛȊƳŀƴǘƻǑŀƴŀ ǇǊƻƎƴƻȊŢǑŀƴņ 

Yņƪŀǳƭƛǎ Clangula hyemalis 
Family: quasipoisson  

Link function: log  

Formula:  

N ~ te(x.coord, y.coord) + s(depth, k = 4) + 

s(depth.var, k = 3) + s(di.coast, k = 3) + s(di.silt, k 

= 3) + s(prop.gravel, k = 3) + s(prop.mixed, k = 3) + 

s(prop.mud, k = 3) + s(fish.y.spr2,k = 3) + 

s(fish.w.spr2, k = 3) + offset(off.set)  

 

Parametric coefficients:  

            Estimate Std. Error t value Pr(>|t|)     

(Intercept) - 15.0090     0.2522  - 59.52   <2e - 16 ***  

---  

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 

0.1 ' ' 1  

Approximate significance of smooth terms:  

                       edf Ref.df     F  p - value     

te(x.coord,y.coord) 19.332 21.230 51.06  < 2e - 16 ***  

s(depth)             2.863  2.981 28.09  < 2e - 16 ***  

s(depth.var)         1.969  1.999 57.52  < 2e - 16 ***  

s(di.coast)          1.848  1.973 81.59  < 2e - 16 ***  

s(di.silt)           1.562  1.786 47.67  < 2e - 16 ***  

s(prop.gravel)       1.981  2.000 81.84  < 2e - 16 ***  

s(prop.mixed)        1.946  1.997 22.15 2.79e - 10 ***  

s(prop.mud)          1.989  2.000 83.96  < 2e - 16 ***  

s(fish.y.spr2)       1.937  1.996 42.98  < 2e - 16 ***  

s(fish.w.spr2)       1.418  1.661 52.84  < 2e - 16 ***  

---  

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 

0.1 ' ' 1  

 

R- sq.(adj) =  0.389   Deviance explained = 67.5%  

GCV score = 73.479  Scale est. = 72.252    n = 4076  



Yņƪŀǳƭƛǎ Clangula hyemalis 

Rudens 2011 



LȊǇƭŀǘơōŀǎ όōƭơǾǳƳǳύ ƪŀǊǘŜǎ 

Yņƪŀǳƭƛǎ Clangula hyemalis 

¢ǳƳǑǇơƭŜǎ Melanitta sp. 

Gaigalas Bucephala clangula 

tŀǊŀǎǘņǎ ǇǹƪǇơƭŜǎ Somateria molissima 

Gauras Mergus sp. 

DņǊƎŀƭŜǎ Gavia sp. 

WǹǊŀǎƪǊŀǳƪưƛ Phalacrocorax carbo 

aŀȊŀƛǎ ƫơǊƛǎ Larus minutus 

±ƛǎƛ ǹŘŜƴǎǇǳǘƴƛ όƛȊƸŜƳƻǘ ƪŀƛƧŀǎύ 

Kaijas (visas Larus sugas) 

¦ǇŜǎ ǳƴ ƧǹǊŀǎ ȊơǊƛƸƛ 

 



Yņƪŀǳƭƛǎ Clangula hyemalis 

Pavasaris 2011 

Rudens 2011 Ziema 2012 



¢ǳƳǑǇơƭŜǎ 
Melanitta sp. 

Vasara 2011 Pavasaris 2011 

Rudens 2011 Ziema 2012 



DņǊƎŀƭŜǎ 
Gavia sp. 

Vasara 2011 Pavasaris 2011 

Rudens 2011 Ziema 2012 



aŀȊŀƛǎ ƫơǊƛǎ 
Larus minutus 

Vasara 2011 Pavasaris 2011 

Rudens 2011 



Visi 
ǹŘŜƴǎǇǳǘƴƛ 

Vasara 2011 Pavasaris 2011 

Rudens 2011 Ziema 2012 



Yņƪŀǳƭƛǎ Clangula hyemalis 

Max 



Yņƪŀǳƭƛǎ  
Clangula hyemalis 



¢ǳƳǑǇơƭŜǎ  
Melanitta sp. 



DņǊƎŀƭŜǎ Gavia sp. 



aŀȊŀƛǎ ƫơǊƛǎ  
Larus minutus 



±ƛǎƛ ǹŘŜƴǎǇǳǘƴƛ 
όƛȊƸŜƳƻǘ ƪŀƛƧŀǎ ǳƴ 

ȊơǊƛƸǳǎύ 



[ƛƎȊŘƻǑŀƴŀǎ ƪƻƭƻƴƛƧǳ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀ 

Ā¢ƛƪŀƛ LƎŀǳƴƛƧŀǎ ǎŀƭƛƸņǎ 
ƭƛƎȊŘƻǑŀƴŀǎ ǎŜȊƻƴņ 

Āрл ƴŜƧŀǳǑƛ ƛȊǾŢƭŢǘŀǎ ǎŀƭŀǎ 

 

 

Andres Kuresoo, Leho Luigujƿe 



[ƛƎȊŘƻǑŀƴŀǎ ƪƻƭƻƴƛƧŀǎ 
aŀȊŀƛǎ ȊơǊƛƸǑ 

WǹǊŀǎ ȊơǊƛƸǑ 



.ŀǊƻǑŀƴņǎ ǾƛŜǘŀǎ 
aŀȊŀƛǎ ȊơǊƛƸǑ 

WǹǊŀǎ ȊơǊƛƸǑ 



YƻƭƻƴƛƧǳ Ǉǳǘƴǳ ōŀǊƻǑŀƴņǎ ōƛƻǘƻǇƛ 



tƻƎŀƛƴƛŜ ǊƻƸƛ Pusa hispida 
Ivar Jussi 

Ā5ȊơǾŜǎǾƛŜǘǳ όо5ύ 
ŘŀȌņŘņǎ ǎŜȊƻƴņǎ 
ƴƻǎƪŀƛŘǊƻǑŀƴŀ wơƎŀǎ 
ƧǹǊŀǎ ƭơŎơ 

ĀTelemetrijas dati 



Telemetrija 

ĀwŀƛŘơǘņƧƛ 

Ātƭņƴƻǘǎ ŀǇǊơƪƻǘ мр 
ơǇŀǘƸǳǎ 

ĀbƻƫŜǊ ŀǘǇǹǘŀǎ ǾƛŜǘņǎ 

ĀwŀƛŘơǘņƧǳǎ ǇƛŜƭơƳŢ ǇƛŜ 
ņŘŀǎ 

ĀGSM sakari 

 




