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+ÏÐÓÁÖÉÌËÕÍÓ 

!{ α[!¢±LW!{ ±![{¢{ a9¿Lέ Ǉŀǎǹǘơǘņ ǇŢǘơƧǳƳŀ 
!ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ǇƛƭƴǾŜƛŘƻǑŀƴŀ 

3. etapa starpatskaite 
[ơƎǳƳŀ NR.: 5-5.9_00uy_101_15_284 
Izpildes laiks: 07.02.2017. - 01.02.2018. 
LȊǇƛƭŘơǘņƧǎ: [ŀǘǾƛƧŀǎ ±ŀƭǎǘǎ ƳŜȌȊƛƴņǘƴŜǎ ƛƴǎǘƛǘǹǘǎ α{ƛƭŀǾŀέ 
Projekta ǾŀŘơǘņƧǎ: J. Donis 
tņǊŢƧƛŜ galvenie ƛȊǇƛƭŘơǘņƧƛ: G. ~ƸŜǇǎǘǎ, L. Zdors. 
 
!ǘōƛƭǎǘƻǑƛ ƳŜǘƻŘƛƪŀƛ оΦŜǘŀǇņ ǇŀǊŜŘȊŢǘƛ ǎŜƪƻƧƻǑƛ ŘŀǊōŀ ǳȊŘŜǾǳƳƛΥ 
1.darba uzdevums !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưƛŜƳ ƴŜǇƛŜŎƛŜǑŀƳƻ Řŀǘǳ ǎŀƎŀǘŀǾƻǑŀƴŀ ƴƻ нлмсΦ ƎŀŘŀ 

a{L ƳŢǊơƧǳƳǳ ŘŀǘƛŜƳΦ 
aŜȌŀ ǎǘŀǘƛǎǘƛǎƪņǎ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ όa{Lύ ǇŀǊŀǳƎƭŀǳƪǳƳǳ Řŀǘǳ ōņȊŢ ŀǘƭŀǎơǘƛ ǳƴ a{ 9ȄŎŜƭ ŘŀǘƻǊǇǊƻƎǊŀƳƳņ 
ƛŜǾŀŘơǘƛ Řŀǘƛ ǇŀǊ 1380 ŀǘƪņǊǘƻǘƛ нлмп.-нлмсΦ ƎŀŘņ ǇņǊƳŢǊơǘŀƧƛŜƳ ǇŀǊŀǳƎƭŀǳƪǳƳƛŜƳΣ ƪŀǎ ǘņƭņƪ 
izmantojami Ǝŀƴ ƳŜȌŀ ŜƭŜƳŜƴǘǳΣ Ǝŀƴ ŀǊơ ŀǘǎŜǾƛǑƫǳ ƪƻƪǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǇǊƻƎƴƻȌǳ ƳƻŘŜưǳ ƛȊǎǘǊņŘŢΦ 
 
2.darba uzdevums !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǾƛŜƴņŘƻƧǳƳǳ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴƛ ōŀƭǎǘƻǘ ǳȊ оΦ a{L Ŏƛƪƭŀ о 

gadu datiem (mŜȌŀ ŜƭŜƳŜƴǘƛύΣ ǘΦǎƪΦ ŀǊơ ƪƻǇǑŀƴŀǎ ŎƛǊǑǳ ŜŦŜƪǘŀ ŀǘǎǇƻƎǳưƻƧƻǑƻ 
ƳƻŘŜưǳ ǇƛƭƴǾŜƛŘƻǑŀƴŀΦ 

tņǊōŀǳŘơǘƛ нлм6Φ ƎŀŘņ ƛȊǎǘǊņŘņǘƛŜ ŀǘǎŜǾƛǑƫŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀΣ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ ǳƴ 
ǑƫŢǊǎƭŀǳƪǳƳŀ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ƳƻŘŜưƛΣ ƪņ ŀǊơ ǑƛŜƳ ƳƻŘŜưƛŜƳΣ ōŀƭǎǘƻǘƛŜǎ ǳȊ ƎŀǊņƪǳ ǇņǊƳŢǊơƧǳƳǳ ǇŜǊƛƻŘǳΣ 
ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎΦ ±Ŝƛƪǘǎ ǾƛŜƴņŘƻƧǳƳǳ ǎǘŀǘƛǎǘƛǎƪǎ ƛȊǾŢǊǘŢƧǳƳǎΦ 
 
3.darba uzdevums !ǳŘȌǳ ƳƻŘņƭƻ όōƛŜȌņƪ ǎŀǎǘƻǇŀƳƻύ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾŢǊǘơōǳ ƴƻǘŜƛƪǑŀƴŀ ǊŜƭŀǘơǾƛ 

ƛƭƎƛ ƴŜŀǇǎŀƛƳƴƛŜƪƻǘņƳ ŀǳŘȊŢƳΦ 
Balstoties uz MSI parauglaukumu, kuros nav koƴǎǘŀǘŢǘŀ ǎŀƛƳƴƛŜŎƛǎƪņ ŘŀǊōơōŀ ƴŜǾƛŜƴņ ƴƻ a{L ŎƛƪƭƛŜƳΣ 
datiem, ŀǇǊŢƫƛƴņǘǎ ƳŜŘƛņƴŀƛǎ ǑƫŢǊǎƭŀǳƪǳƳǎ Ǉŀ ǾŀƭŘƻǑŀƧņƳ ǎǳƎņƳ ǳƴ ŀǳƎǎǘǳƳŀ ƎǊǳǇņƳΦ LȊǎǘǊņŘņǘǎ 
ǾƛŜƴņŘƻƧǳƳǎ ƪƻƪŀǳŘȊŜǎ L ǎǘņǾŀ ƳŜŘƛņƴņ ǑƫŢǊǎƭŀǳƪǳƳŀ ŀǇǊŢƫƛƴņǑŀƴŀƛΣ ƪŀǎ izmantojams 
ƴŜŀǇǎŀƛƳƴƛŜƪƻǘǳ ŀǳŘȌǳ ǑƫŢǊǎƭŀǳƪǳƳŀ ƳƻŘŜƭŢǑŀƴŀƛΦ 
 
4.darba uzdevums tƛŜŀǳƎǳƳŀΣ ŀǘƳƛǊǳƳŀ ǳƴ ƪǊņƧŀǎ ŘƛŦŜǊŜƴŎŜǎ ǇǊƻƎƴƻȌǳ ƳƻŘŜưǳ ǇƛƭƴǾŜƛŘƻǑŀƴŀ 

ǳƴ ǎǘŀǘƛǎǘƛǎƪƻ ǊņŘơǘņƧǳ ƛȊǾŢǊǘŢǑŀƴŀΣ ŀǇǊŢƫƛƴǳǎ ōŀƭǎǘƻǘ ǳȊ оΦ a{L Ŏƛƪƭŀ о ƎŀŘǳ 
datiem. 

BŀƭǎǘƻǘƛŜǎ ǳȊ мл ƎŀŘǳ ǇņǊƳŢǊơƧǳƳŀ ŘŀǘƛŜƳΣ ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ƪƻƪŀǳŘȊŜǎ L 

ǎǘņǾŀ ǳƴ ƪƻƪŀǳŘȊŜǎ ǘŜƪƻǑņ ǾƛŘŢƧƛ ǇŜǊƛƻŘƛǎƪņ ƪǊņƧŀǎ ǇƛŜŀǳƎǳƳŀ ŀǇǊŢƫƛƴņǑŀƴŀƛ. TŜƪƻǑŀƛǎ ǾƛŘŢƧƛ 

ǇŜǊƛƻŘƛǎƪŀƛǎ ƪǊņƧŀǎ ǇƛŜŀǳƎǳƳǎ ƛǊ ŀǇǊƻƪǎƛƳŢǘǎ ŀǘƪŀǊơōņ ƴƻ L ǎǘņǾŀ ǾŀƭŘƻǑņǎ ƪƻƪǳ ǎǳƎŀǎ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳŀΣ hǊƭƻǾŀ ōƻƴƛǘņǘŜǎ ǳƴ ƳŜȌŀǳŘȊŜǎ ŀǘǘƛŜŎơƎņ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾƛǎņƳ ƪƻƪǳ ǎǳƎņƳΦ  

KƻƪŀǳŘȊŜǎ L ǎǘņǾŀ ǳƴ ƪƻƪŀǳŘȊŜǎ ǘŜƪƻǑņ ǾƛŘŢƧƛ ǇŜǊƛƻŘƛǎƪņ ƪǊņƧŀǎ ŀǘƳƛǊǳƳŀ ŀǇǊŢƫƛƴņǑŀƴŀƛ ieteikts 

ƛȊƳŀƴǘƻǘ ǎŀƪŀǊơōŀǎΣ ƪŀǎ ŀǘƪŀǊơgas ƴƻ ƪƻƪŀǳŘȊŜǎ ǾŀƭŘƻǑņǎ ƪƻƪǳ ǎǳƎŀǎ ǾŜŎǳƳŀ ǳƴ ƪƻƪŀǳŘȊŜǎ ƪƻǇŢƧņ 

ǑƫŢǊǎƭŀǳƪǳƳŀΦ  

aŜȌŀǳŘȊŜǎ ƪǊņƧŀǎ ŘƛŦŜǊŜƴŎŜ ŀǇǊŢƫƛƴņƳŀ ŀƭƎŜōǊƛǎƪƛ ƴƻ Ŧŀƪǘƛǎƪņǎ ŀǳŘȊŜǎ ƪǊņƧŀǎ ǇƛŜŀǳƎǳƳŀ ŀǘƸŜƳƻǘ 
Řŀōƛǎƪƻ ŀǘƳƛǊǳƳǳ ǳƴ ƛȊŎƛǊǎǘƻ ƪǊņƧǳΦ 
 
5.darba uzdevums !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ƴƻǾŢǊǘŢǑŀƴŀƛΣ ŀǊ нΦ ǳƴ пΦ Ǉǳƴƪǘņ ƳƛƴŢǘŀƧƛŜƳ 

ǾƛŜƴņŘƻƧǳƳƛŜƳ ŀǇǊŢƫƛƴņǘ ƪǊņƧŀǎ ǇƛŜŀǳƎǳƳǳ ǳȊ [±a a{L ŘŀǘƛŜƳ όάǇƛƭƴŀƧƛŜƳέ 
ǇŀǊŀǳƎƭŀǳƪǳƳƛŜƳύ ǳƴ ǎŀƭơŘȊƛƴņǘ ŀǊ a{L ƴƻǘŜƛƪǘƻ ƪǊņƧŀǎ ŘƛŦŜǊŜƴŎƛ όǇŢŎ a{L оΦ 
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Ŏƛƪƭŀ мл ƎŀŘǳ ǇņǊƳŢǊơƧǳƳƛŜƳύ ǑņŘņǎ ŀǳŘȌǳ ƎǊǳǇņǎΥ Ǉŀ ǾŀƭŘƻǑņǎ ǎǳƎņƳΣ 
ƳƛǎǘǊƻǘņƳ ǳƴ ǘơǊŀǳŘȊŢƳΣ ŘŀȌņŘǳ ōƛŜȊơōǳ ŀǳŘȊŢƳ Σ ŘŀȌņŘǳ ǾŜŎǳƳŀ ŀǳŘȊŢƳΦ 

 
!Ǌ ƛȊǎǘǊņŘņǘŀƧƛŜƳ ǾƛŜƴņŘƻƧǳƳƛŜƳ пуу a{L ǇŀǊŀǳƎƭŀǳƪǳƳǳΣ ƪǳǊƻǎ ǎǘŀǊǇƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ ǇŜǊƛƻŘņ ƴŀǾ 
ǾŜƛƪǘŀ ƪƻǇǑŀƴŀΣ ƳŜȌŀ ŜƭŜƳŜƴǘƛŜƳ ŀǇǊŢƫƛƴņǘŀǎ ǇǊƻƎƴƻȊŢǘņǎ ƪǊņƧŀǎ ǇŢŎ мл ƎŀŘƛŜƳΣ ƪņ ǎņƪƻǘƴŢƧƻ ǎǘņǾƻƪƭƛ 
ƸŜƳƻǘ мΦŎƛƪƭŀ ǘŀƪǎņŎƛƧŀǎ ŘŀǘǳǎΦ ±ƛǎƛŜƳ Řŀǘǳ ŀƴŀƭơȊŢ ƛŜƪưŀǳǘŀƧƛŜƳ мΦǎǘņǾŀ ƳŜȌŀ ŜƭŜƳŜƴǘƛŜƳ ǇǊƻƎƴƻȌǳ ǳƴ 
ǊŜņƭƻ ǇņǊƳŢǊơƧǳƳǳ ǾƛŘŢƧņ ǇǊƻŎŜƴǘǳņƭņ ƴƻǾƛǊȊŜ ƛǊ ƳŀȊņƪŀ ǇŀǊ мл҈Σ ǘƻƳŢǊ ƪƻƴǎǘŀǘŢǘǎΣ ƪŀ ǇǊƻƎƴƻȊŢǘŀƛǎ 
ƪǊņƧŀǎ ǇƛŜŀǳƎǳƳǎ ƛǊ ƭƛŜƭņƪǎ ƴŜƪņ ǳȊƳŢǊơǘŀƛǎΦ 
 
6.darba uzdevums Metodikas ƛȊǎǘǊņŘŜ ƛƴŘƛǾƛŘǳņƭǳ ƪƻƪǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ƳƻŘŜưǳ ƛȊǎǘǊņŘŜƛΦ 
 
Izveidota ǾƛŜƴņŘƻƧǳƳǳ ǎƛǎǘŢƳŀ ƪƻƪŀǳŘȊŜǎ L ǎǘņǾŀΣ LL ǎǘņǾŀ ƪƻƪǳ ŀǳƎǎǘǳƳŀΣ ŎŀǳǊƳŢǊŀ ǇƛŜŀǳƎǳƳŀ 
ŀǇǊŢƫƛƴņǑŀƴŀƛΣ ƪņ ŀǊơ ŀǘƳƛǊǑŀƴŀǎ ǾŀǊōǹǘơōŀǎ ŀǇǊŢƫƛƴņǑŀƴŀƛΦ aŜǘƻŘƛƪŀ ōŀƭǎǘơǘŀ ǳȊ {ƻƳƛƧņ ǳƴ ½ǾƛŜŘǊƛƧņ 
izstǊņŘņǘƻ ƛƴŘƛǾƛŘǳņƭǳ ƪƻƪǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ǇŀƳŀǘǇǊƛƴŎƛǇƛŜƳΣ ǇŀǊŜŘȊƻǘ ǘƻǎ ǇƛŜƭņƎƻǘ [ŀǘǾƛƧņ 
ƛȊƳŀƴǘƻǘŀƧƛŜƳ ǘŀƪǎņŎƛƧŀǎ ǊņŘơǘņƧƛŜƳ ǳƴ ƳŜȌŀ ǘƛǇƻƭƻƒƛƧŀƛΣ ƪņ ŀǊơ ƪƭƛƳŀǘƛǎƪŀƧƛŜƳ ŀǇǎǘņƪưƛŜƳΦ 
 
7.darba uzdevums 5ŀȌņŘǾŜŎǳƳŀ ŀǳŘȌǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ƛȊǎǘǊņŘŜƛ ƴŜǇƛŜŎƛŜǑŀƳƻ ƛŜǇǊƛŜƪǑ 

ƛŜǊơƪƻǘƻ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǇņǊƳŢǊơǑŀƴŀ όмл ƻōƧŜƪǘƛύΦ 
 
!ǳŘȊŜǎ ǘŜƭǇƛǎƪņǎ ǎǘǊǳƪǘǹǊŀǎ ǊŀƪǎǘǳǊƻǑŀƴŀƛ нлмтΦ ƎŀŘņ ǇņǊƳŢǊơǘƛ ŘŜǎƳƛǘ нллсΦ-нлмнΦ ƎŀŘņ ƛŜƪņǊǘƻǘƛŜ 
ƻōƧŜƪǘƛΣ ƪǳǊƻǎ ƛȊƭŀǎŜǎ Ǿŀƛ ǇŀƪņǇŜƴƛǎƪņǎ ŎƛǊǘŜǎ ǇƛǊƳŀƛǎ ǇŀƸŢƳƛŜƴǎ ǾŜƛƪǘǎ ƭŀƛƪŀ ǇŜǊƛƻŘņ ƴƻ нллмΦ ƭơŘȊ нллтΦ 
gadam. 
 
8.darba uzdevums 5ŀȌņŘǾŜŎǳƳŀ ŀǳŘȌǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ƛȊǎǘǊņŘŜΣ ƛȊƳŀƴǘƻƧƻǘ нлмтΦƎŀŘņ 

ǳƴ ƛŜǇǊƛŜƪǑŢƧƻǎ ƎŀŘƻǎ ƛŜǾņƪǘƻǎ ŘŀǘǳǎΦ 
 
LȊǎǘǊņŘņǘŀ ǾƛŜƴņŘƻƧǳƳǳ ǎƛǎǘŢƳŀΣ ƪŀǎ ǇŀƳŀǘņ ōŀƭǎǘơǘŀ uz ƳŀǘǊƛŎǳ ƳƻŘŜưƛŜƳΦ YƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ 
ŀǇǊŢƫƛƴņǘŀǎ ōŀƭǎǘƻǘƛŜǎ ǳȊ ǇņǊƳŢǊơǘƻ ǇŀǊŀǳƎlaukumu ǇǊŜŎƛȊŢǘŀƧƛŜƳ ǇƛŜŀǳƎǳƳǳ ŘŀǘƛŜƳΦ !ǘƧŀǳƴƻǑŀƴņǎ 
ƳƻŘŜƭŢǘŀ ōŀƭǎǘƻǘƛŜǎ ǳȊ ǇņǊƳŢǊơǘƻ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ŘŀǘƛŜƳΦ aƻŘŜƭƛǎ ưŀǳƧ ǇǊƻƎƴƻȊŢǘ ǇƛŜŀǳƎǳƳǳ ǳƴ 
ŀǘƳƛǊǳƳǳ ǇŢŎ ƛȊƭŀǎŜǎ ŎƛǊǘŢƳΦ !ǘƧŀǳƴƻǑŀƴņǎκ ƛŜŀǳƎǑŀƴņǎ ƳƻŘŜƭƛǎ ƛǊ ŘŜǘŜǊƳƛƴƛǎǘƛǎƪǎΦ 
 
9.darba uzdevums aņƪǎƭơƎņǎ ŀǘƧŀǳƴƻǑŀƴŀǎ ƛŜǘŜƪƳŜǎ όǎŜƭŜƪŎƛƧŀǎ ŜŦŜƪǘŀύ ƴƻǘŜƛƪǑŀƴŀ ǇŀǊŀǎǘŀƛ 

ǇǊƛŜŘŜƛ ǳƴ ǇŀǊŀǎǘŀƛ ŜƎƭŜƛΣ ōŀƭǎǘƻǘƛŜǎ ǳȊ ƪŀǘǊŀǎ ǎǳƎŀǎ р ǎŜƭŜƪŎƛƧŀǎ ƛȊƳŢƒƛƴņƧǳƳǳ 
ƻōƧŜƪǘǳ ǇņǊƳŢǊơƧǳƳǳ ŘŀǘƛŜƳ όǇņǊƳŢǊơǑŀƴŀ ƴƻǘƛŜƪ Ŏƛǘņ ǇǊƻƧŜƪǘņύΦ 

Selekcijas ƛŜǘŜƪƳŜǎ ǳȊ ǇŀǊŀǎǘņǎ ǇǊƛŜŘŜǎ ŀǳƎǑŀƴǳ ƴƻǾŢǊǘŢǘǎ ōŀƭǎǘƻǘ ǳȊ 5 ŜƪǎǇŜǊƛƳŜƴǘņƭo ǎǘņŘơƧǳƳu 
(vecums 31-по ƎŀŘƛύ ǇņǊƳŢǊơƧǳƳǳ ŘŀǘƛŜƳΦ YƻƴǎǘŀǘŢǘǎΣ ƪŀ ŜƪǎǇŜǊƛƳŜƴǘƻǎ ƛŜƪưŀǳǘŀƛǎ ǎŜƭŜƪŎƛƻƴŢǘŀƛǎ 
ƳŀǘŜǊƛņƭǎ ŀǳƎǎǘǳƳņ ŀǳƎ ŀǘōƛƭǎǘƻǑƛ ǇŀǊ ǾƛŜƴǳ ǾƛŜƴơōǳ ŀǳƎǎǘņƪŀƛ ōƻƴƛǘņǘŜƛΦ 
{ŜƭŜƪŎƛƧŀǎ ƛŜǘŜƪƳŜ ǳȊ ǇŀǊŀǎǘņǎ ŜƎƭŜǎ ŀǳƎǑŀƴŀǎ Ǝŀƛǘǳ ƴƻǾŢǊǘŢǘŀ ōŀƭǎǘƻǘ ǳȊ р ŜƪǎǇŜǊƛƳŜƴǘņƭƛŜƳ 
ǎǘņŘơƧǳƳƛŜƳΣ ƪǳǊǳ ǾŜŎǳƳǎ ƛǊ ƴƻ мо ƭơŘȊ мф ƎŀŘƛŜƳΦ ~ŀƧņ ƎŀŘơƧǳƳņ ŀǳƎǎǘǳƳŀ ǇƛŜŀǳƎǳƳǎ ǇǊƻǇƻǊŎƛƻƴņƭƛ 
ƛǊ ƭƛŜƭņƪǎ ƴŜƪņ ǇǊƛŜŘŜƛ ƭơŘȊơƎņ ǾŜŎǳƳņΣ ǘŀőǳ ŀǊơ ǑŀƧņ ƎŀŘơƧǳƳņ ǾƛŜƴƪņǊǑņƪŀƛǎ ǾŀǊƛŀƴǘǎ ƛǊ ǇǊƻƎƴƻȊŢǘ ǇŀǊ м 
ǾƛŜƴơōǳ ŀǳƎǎǘņƪǳ ōƻƴƛǘņǘi. 
 
10.darba uzdevums YƻǇǑŀƴŀǎ ŎƛǊǑǳ ŜƪǎǇŜǊƛƳŜƴǘņƭƻ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ƛŜǊơƪƻǑŀƴŀ ǳƴ ǎņƪƻǘƴŢƧņ 

ǳȊƳŢǊơǑŀƴŀ όǇƛǊƳǎ ƪƻǇǑŀƴŀǎύ ōŢǊȊŀ ǳƴ ǇǊƛŜŘŜǎ ŀǳŘȊŢǎ όǇƛŜưŀǳƧŀƳǎ ŀǊơ ŜƎưǳ 
ŀǳŘȊŢǎύ ƪƻǇņ сн ƻōƧŜƪǘƻǎ п ǊŜƒƛƻƴƻǎ ς 5ƛŜƴǾƛŘƪǳǊȊŜƳŜǎΣ ½ƛŜƳŜưƪǳǊȊŜƳŜǎΣ 
Austrumvidzemes un Vidusdaugavas. Objektƛ ƛŜǊơƪƻƧŀƳƛ ǘǊơǎ ǾŜŎǳƳŀ ƎǊǳǇņǎΥ 
20-30, 30 ς 50 un 50 ς тл ƎŀŘƻǎΣ ƪŀǘǊņ ǇŀǊŀǳƎƭŀǳƪǳƳņ ƛŜǊơƪƻƧƻǘ о-п ƪƻǇǑŀƴŀǎ 
ŎƛǊǑǳ ƛƴǘŜƴǎƛǘņǘŜǎΣ άƪƻǇǑŀƴǳ ƴƻ ŀǳƎǑŀǎέ ǳƴ ƪƻƴǘǊƻƭƛΦ όYƻƪǳ ŎƛǊǑŀƴǳ 
ǇŀǊŀǳƎƭŀǳƪǳƳƻǎ ǾŜƛŎ tŀǎǹǘơǘņƧǎύΦ  

 
YƻǇǑŀƴŀǎ ŎƛǊǑǳ ǇŀǊŀǳƎƭŀǳƪǳƳƛ нлмтΦ ƎŀŘņ ǳȊ 30.12Φнлмт ƛŜƪņǊǘƻǘƛ н6 objekti. YŀǘǊņ ƻōƧŜƪǘņ ƛŜƪņǊǘƻǘƛ 
10-12 gab. 900m2 lieli parauglaukumi. YƻǇǳƳņ ǳȊƳŢǊơǘƛ  нсн ǇŀǊŀǳƎƭŀǳƪǳƳƛ ŀǊ ƪƻǇŢƧƻ Ǉƭŀǘơōǳ ноΦру 
ƘŀΦ ¦ȊƳŢǊơǘƛ оунпн ƪƻƪƛΣ ōŜǘ ŀǳƎǎǘǳƳǎ ǳȊƳŢǊơǘǎ нфну ƪƻƪƛŜƳΦ YƻǇņ ǇǊƻƧŜƪǘŀ ƛŜǘǾŀǊƻǎ ǘņŘŢƧņŘƛ ƛǊ 
ƛŜƪņǊǘƻǘƛ 72 objekti. 
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11.darba uzdevums нлмсΦ ƎŀŘņ ƛŜǊơƪƻǘƻ ƪƻǇǑŀƴŀǎ ŎƛǊǑǳ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǇņǊƳŢǊơǑŀƴŀ ǇŢŎ 

ƳŜȌƛȊǎǘǊņŘŜǎ ǳƴ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǎƘŢƳǳΣ ǊŀƪǎǘǳǊƻƧƻǑņǎ ƛƴŦƻǊƳņŎƛƧŀǎ 
ǎŀƎŀǘŀǾƻǑŀƴŀΦ 

 
No 2016. ƎŀŘņ ƛŜǊơƪƻǘŀƧƛŜƳ пс ƻōƧŜƪǘƛŜƳ uz 30.12.2017. ƻōƧŜƪǘǳ ǎƘŢƳŀǎ ǳƴ ǊŀƪǎǘǳǊƻƧƻǑņ ƛƴŦƻǊƳņŎƛƧŀ ir 
sagatavota par 38 objektiem. у ƻōƧŜƪǘƻǎ ƪƻǇǑŀƴŀǎ nocirstŜ ǾŢƭ ƴŀǾ ǾŜƛƪǘŀ όо ƻōƧŜƪǘƛ ±ƛŘǳǎŘŀǳƎŀǾņΣ н 
ƻōƧŜƪǘƛ !ǳǎǘǊǳƳǾƛŘȊŜƳŢΣ н ƻōƧŜƪǘƛ ½ƛŜƳŜưƪǳǊȊŜƳŢ ǳƴ м ƻōƧŜƪǘǎ 5ƛŜƴǾƛŘƪǳǊȊŜƳŢύΦ 
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3ÕÍÍÁÒÙ 

Study commissioned by JSC "LATVIAN STATE FORESTS". 
Title άLƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ƎǊƻǿǘƘ ƳƻŘŜƭǎέΦ 
Phase 3 report. 
Article NO.: 5-5.9_00uy_101_15_284 
Lead Time: 07/02/2017- 01.02.2018. 
Performer: Latvian State Forest Research Institute "Silava". 
Research project leader: J. Donis. 
¢ƘŜ ƻǘƘŜǊ Ƴŀƛƴ ǇŜǊŦƻǊƳŜǊǎΥ DΦ ~ƴŜǇǎǘǎΣ L. Zdors. 
 
Tasks according to the methodology of the 3rd phase: 
 
Task 1. Preparation of NFI 2016 data for growth and yield model improvement. 
From NFI database were selected 1380 re-measured NFI plots and recorded to MS Excel. The initial 
plot selection criteria are: 1) in all NFI measurement cycles sampling plot is not divided into sectors, 
which means that whole sampling plot is within limits of the one stand; 2) in all NFI cycles the land 
category is forest stand (code 10), destructed stand (11), burning (12), windfall (13), glade (14) or forest 
in agricultural land (62). 
 
Task 2. Calculation of coefficients of growth equations based on 3 years measurement data of 3rd 
NFI cycle, including a thinning effect in the models. 
We tested growth models of forest elements (average height, dbh and basal area) based on previously 
(2015) elaborated equations as well calculated new coefficients based on these models and the longer 
time series. Statistical evaluation of the equations was carried out. 
 
Task 3. Model for modal values of basal area growth for umanaged stands 
 
Because of bimodal distribution, the equation for modelling of the median basal area of the dominant 
tree layer, was designed to model the basal area growth of uncultivated stands. 
 
Task 4. Development of the forecasting model of growth, mortality and net change based on NFI 3rd 
cycle о ȅŜŀǊǎΩ ŘŀǘŀΦ 
The new approximation of previously (2015) developed equations was carried out based on 10 years 
data. The current average periodic volume increment depends on the age of the dominant tree species 
and site index according to Orlov, and the basal area of all tree species. 
The mortality model was calculated on new data set and based on age and basal area of the stand. 
 
Task 5. To estimate the growth path models, calculate the growth of the stock on the LVM NFI data 
("full" plots) and compare the NFI remeasurement data (after 10 years of NFI 3rd cycle) with the 
equations elaborated in Task 2 and Task 4 in the following forests in groups: by dominant species, 
mixed and monodominant, different density of stands, different age stands. 
 
With the elaborated equations, 488 MSI plots with no cutting during the interspecific period have been 
used to calculate foreseen volume after 10 years based on the initial state of the 1st cycle data. For all 
forest elements included in the data analysis, the average percentage deviation is less than 10%, 
however, it has been determined that the predicted increase in the stock is higher than the measured. 
 
Task 6. Development of methodology for of individual tree growth modelling. 
An equation system was developed for calculating  height growth, basal area and diameter growth of 
the tree layer,  as well as for calculating probability of mortality. Proposed modelling approach based 
on Finnish and Swedish individual tree growth models based on assumptions regarding the compliance 



6 

of forest types, for example, indicators such as rohumus thickness, paludification ŀǇǇƭƛŎŀōƭŜ ǘƻ [ŀǘǾƛŀΩǎ 
conditions. 
 
Task 7. Re-measurement of previously installed sample plots in uneven-aged stands (10 objects). 
Re-measurements of stand spatial structure characterization are carried out in stands managed by 
selective cutting or shelterwood cutting is carried out during the period from 2000 to 2011. Previous 
measurements were carried out in 2006 till 2012. Stand structure was re-evaluated in 55 plots (500 m2 
R = 12.62 m) and as well performed regeneration accounting in 165 sample plots (25 m2; R = 1.82 m). 
 
Task 8: Development of multilevel stand growth growth models using data collected in 2017 and 
previous years 
An equation system based on matrix models has been developed. The coefficient values are calculated 
based on the specified incremental data. The regeneration is modeled on the measured plot data. The 
model allows to predict the growth and mortality after selection cutting. The regeneration model is 
deterministic. 
 
Task 9. Determination of impact of artificial regeneration (selection effect) - to develop breeding 
effect model of a Scots pine and Norway spurce, based on remeasured tree breeding expertiments 
(field work done in other project) 
 
The estimated effect Scots pine tree breeding using data from experimental plantations of up to 43 
years old, but for Norway spruce up to 19 years old.  Difference in height increment for modelling can 
be assumed equal to one site index class if compare to normal stands at the same site type. 
 
Task 10. Establishment of thinning experiments in pine (birch and spruce) stands of Ia-II site index 
and III-IV site index stands. Together 72 objects, 4 regions ς DK, ZK, AV, VD forestries; 3 age groups, 
20 ς 30, 30 ς 50, 50 ς 70 years, each experiment with 3-п ƛƴǘŜƴǎƛǘƛŜǎΣ άǘƘƛƴƴƛƴƎ ŦǊƻƳ ǘƘŜ ŀōƻǾŜέ ŀƴŘ 
control plots. 
A total 26 experiments were installed in 2017 and thinning was carried out. Plot size 900m2 10 to 12 
plots per experiment. A total of 262 plots points with a total surface area of 23.58 hectares, DBH 
measured for 38242 trees ς height measurements for 2928 trees. In total 72 experiments established 
during project. 
 
Task 11: Measurement of plot established in 2016 after the logging; preparation plot scheme, 
preparation of descriptive information. 
From 46 experiments established during 2016 by the end of 2017 38 experiments were re-measured 
after cutting. 8 experiments still are not thinned. 
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)ÅÖÁÄÓ 

!ŘŜƪǾņǘŀǎ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǇǊƻƎƴƻȊŜǎ ƛǊ ōǹǘƛǎƪŀǎ ƳŜȌǎŀƛƳƴƛŜŎƛǎƪņǎ ŘŀǊōơōŀǎ ǎŜƪǳ 
ǇǊƻƎƴƻȊŢǑŀƴŀƛ ǳƴ ƭŢƳǳƳǳ ǇƛŜƸŜƳǑŀƴŀƛ ǇƭņƴƻƧƻǘ ƳŜȌǎŀƛƳƴƛŜŎƛǎƪņǎ ŘŀǊōơōŀǎΦ [ơŘȊ ǑƛƳ [ŀǘǾƛƧņ 
ƛȊƳŀƴǘƻǘƛŜ ǇƛŜŀǳƎǳƳǳ ƴƻǘŜƛƪǑŀƴŀǎ ƳƻŘŜưƛ ό[ƛŜǇŀΣ мффсΣ ˸͙͊ͭͯ͊ͤͫ͘Σ мфууύ ƭƛŜƭņ ƳŢǊņ ƛǊ ōŀƭǎǘơǘƛ ǳȊ 
1960. - tajos un 70. -ǘŀƧƻǎ ƎŀŘƻǎ ǾƛŜƴǊŜƛȊ ǳȊƳŢǊơǘǳ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ŘŀǘƛŜƳΣ ƪǳǊƻǎ ǘŜƪƻǑŀƛǎ ǇƛŜŀǳƎǳƳǎ 
ƴƻǘŜƛƪǘǎ ǇŢŎ ǳǊōǳƳǳ ƳŜǘƻŘŜǎ όaŀǘǳȊņƴƛǎΣ мфуоύΦ !Ǌ Ǒƻ ƳŜǘƻŘƛ ƴŀǾ ƛŜǎǇŢƧŀƳǎ ƛŜƎǹǘ ǘƛŎŀƳǳ ƛƴŦƻǊƳņŎƛƧǳ 
par atmirumu όƪƻƪǳ ǎƪŀƛǘŀ ƛȊƳŀƛƸņƳύ ǳƴ ŀǘǘƛŜŎơƎƛ ŀǊơ ǇŀǊ ŀǳƎǑŀƴŀǎ Ǝŀƛǘǳ ƪƻǇǳƳņΦ [ŀƛ ƴƻǾŢǊǎǘǳ ƛŜǇǊƛŜƪǑ 
ƛȊǎǘǊņŘņǘƻ ƳƻŘŜưǳ ǘǊǹƪǳƳǳǎΣ [±aL ά{ƛƭŀǾŀέ ǘƛƪŀ ǾŜƛƪǘǎ ǇŢǘơƧǳƳǎ άaŜȌŀǳŘȌǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǳƴ 
ǇƛŜŀǳƎǳƳŀ ƴƻǘŜƛƪǑŀƴŀΣ ƛȊƳŀƴǘƻƧƻǘ ǇņǊƳŢǊơǘƻǎ ƳŜȌŀ ǎǘŀǘƛǎǘƛǎƪņǎ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ Řŀǘǳǎ ό5ƻƴƛǎΣ нлмрύΦ 
[ŀƛ ŀǊơ ǇŢǘơƧǳƳņ ƛȊǎǘǊņŘņǘƛ ŀŘŜƪǾņǘƛ ǾƛŜƴņŘƻƧǳƳƛ ƪƻƪǳ ŀǳƎǎǘǳƳŀ ǳƴ ŎŀǳǊƳŢǊŀ ǇƛŜŀǳƎǳƳǳ όŀǳƎǑŀƴŀǎ 
Ǝŀƛǘŀǎ ƴƻǾŢǊǘŢǑŀƴŀƛύΣ ǘƻƳŢǊΣ ƪƻƴǎǘŀǘŢǘǎΣ ƪŀ р ƎŀŘǳ ǇņǊƳŢǊơƧǳƳǳ ǇŜǊƛƻŘǎ ƛǊ ƴŜǇƛŜǘƛŜƪŀƳǎΣ ƭŀƛ ǾŀǊŢǘǳ 
ƛȊǎǘǊņŘņǘ ǘƛŎŀƳŀǎ ƛƭƎǘŜǊƳƛƸŀ ǇǊƻƎƴƻȊŜǎ ƪƻƪǳ ǎƪŀƛǘŀ ƛȊƳŀƛƸņƳΦ ¢ņŘŢư ƴŜǇƛŜŎƛŜǑŀƳǎ мύ ǇǊŜŎƛȊŢǘ ƳƻŘŜưǳǎΣ 
ƪŀǎ ōŀƭǎǘơǘƛ ǳȊ aŜȌŀ ǎǘŀǘƛǎǘƛǎƪņǎ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ ŘŀǘƛŜƳΣ нύ ǇǊŜŎƛȊŢǘ ƳƻŘŜưǳǎΣ ōŀƭǎǘƻǘ ǘƻǎ ǳȊ 
ŜƪǎǇŜǊƛƳŜƴǘņƭƛŜƳ ƛƭƎƭŀƛŎơƎƻ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ƳŢǊơƧǳƳƛŜƳΣ ƪņ ŀǊơ оύ ǇǊŜŎƛȊŢǘ ƳƻŘŜưǳǎ ŀǊơ ŘŀȌņŘǾŜŎǳƳŀ 
ŀǳŘȌǳ ŀǳƎǑŀƴŀƛΦ  
 
!ǘōƛƭǎǘƻǑƛ ƳŜǘƻŘƛƪŀƛ оΦŜǘŀǇņ ǇŀǊŜŘȊŢǘƛ ǎŜƪƻƧƻǑƛ ŘŀǊōŀ ǳȊŘŜǾǳƳƛΥ 

1.darba uzdevums !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưƛŜƳ ƴŜǇƛŜŎƛŜǑŀƳƻ Řŀǘǳ ǎŀƎŀǘŀǾƻǑŀƴŀ ƴƻ нлмсΦ ƎŀŘŀ 
a{L ƳŢǊơƧǳƳǳ ŘŀǘƛŜƳΦ 

2.darba uzdevums !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǾƛŜƴņŘƻƧǳƳǳ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴƛ ōŀƭǎǘƻǘ ǳȊ оΦ a{L cikla 3 
ƎŀŘǳ ŘŀǘƛŜƳ όƳŜȌŀ ŜƭŜƳŜƴǘƛύΣ ǘΦǎƪΦ ŀǊơ ƪƻǇǑŀƴŀǎ ŎƛǊǑǳ ŜŦŜƪǘŀ ŀǘǎǇƻƎǳưƻƧƻǑƻ 
ƳƻŘŜưǳ ǇƛƭƴǾŜƛŘƻǑŀƴŀΦ 

3.darba uzdevums !ǳŘȌǳ ƳƻŘņƭƻ όōƛŜȌņƪ ǎŀǎǘƻǇŀƳƻύ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾŢǊǘơōǳ ƴƻǘŜƛƪǑŀƴŀ ǊŜƭŀǘơǾƛ ƛƭƎƛ 
ƴŜŀǇǎŀƛƳƴƛŜƪƻǘņƳ ŀǳŘȊŢƳΦ 

4.darba uzdevums tƛŜŀǳƎǳƳŀΣ ŀǘƳƛǊǳƳŀ ǳƴ ƪǊņƧŀǎ ŘƛŦŜǊŜƴŎŜǎ ǇǊƻƎƴƻȌǳ ƳƻŘŜưǳ ǇƛƭƴǾŜƛŘƻǑŀƴŀ ǳƴ 
ǎǘŀǘƛǎǘƛǎƪƻ ǊņŘơǘņƧǳ ƛȊǾŢǊǘŢǑŀƴŀΣ ŀǇǊŢƫƛƴǳǎ ōŀƭǎǘƻǘ ǳȊ оΦ a{L Ŏƛƪƭŀ о ƎŀŘǳ ŘŀǘƛŜƳΦ 

5.darba uzdevums !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ƴƻǾŢǊǘŢǑŀƴŀƛΣ ŀǊ нΦ ǳƴ пΦ Ǉǳƴƪǘņ ƳƛƴŢǘŀƧƛŜƳ 
ǾƛŜƴņŘƻƧǳƳƛŜƳ ŀǇǊŢƫƛƴņǘ ƪǊņƧŀǎ ǇƛŜŀǳƎǳƳǳ ǳȊ [±a a{L ŘŀǘƛŜƳ όάǇƛƭƴŀƧƛŜƳέ 
parauglaǳƪǳƳƛŜƳύ ǳƴ ǎŀƭơŘȊƛƴņǘ ŀǊ a{L ƴƻǘŜƛƪǘƻ ƪǊņƧŀǎ ŘƛŦŜǊŜƴŎƛ όǇŢŎ a{L оΦ 
Ŏƛƪƭŀ мл ƎŀŘǳ ǇņǊƳŢǊơƧǳƳƛŜƳύ ǑņŘņǎ ŀǳŘȌǳ ƎǊǳǇņǎΥ Ǉŀ ǾŀƭŘƻǑņǎ ǎǳƎņƳΣ 
ƳƛǎǘǊƻǘņƳ ǳƴ ǘơǊŀǳŘȊŢƳΣ ŘŀȌņŘǳ ōƛŜȊơōǳ ŀǳŘȊŢƳ Σ ŘŀȌņŘǳ ǾŜŎǳƳŀ ŀǳŘȊŢƳΦ 

6.darba uzdevums aŜǘƻŘƛƪŀǎ ƛȊǎǘǊņŘŜ ƛƴŘƛǾƛŘǳņƭǳ ƪƻƪǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ƳƻŘŜưǳ ƛȊǎǘǊņŘŜƛΦ 
7.darba uzdevums 5ŀȌņŘǾŜŎǳƳŀ ŀǳŘȌǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ƛȊǎǘǊņŘŜƛ ƴŜǇƛŜŎƛŜǑŀƳƻ ƛŜǇǊƛŜƪǑ 

ƛŜǊơƪƻǘƻ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǇņǊƳŢǊơǑŀƴŀ όмл ƻōƧŜƪǘƛύΦ 
8.darba uzdevums 5ŀȌņŘǾŜŎǳƳŀ ŀǳŘȌǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳ ƛȊǎǘǊņŘŜΣ ƛȊƳŀƴǘƻƧƻǘ нлмтΦƎŀŘņ 

ǳƴ ƛŜǇǊƛŜƪǑŢƧƻǎ ƎŀŘƻǎ ƛŜǾņƪǘƻǎ ŘŀǘǳǎΦ 
9.darba uzdevums aņƪǎƭơƎņǎ ŀǘƧŀǳƴƻǑŀƴŀǎ ƛŜǘŜƪƳŜǎ όǎŜƭŜƪŎƛƧŀǎ ŜŦŜƪǘŀύ ƴƻǘŜƛƪǑŀƴŀ ǇŀǊŀǎǘŀƛ 

ǇǊƛŜŘŜƛ ǳƴ ǇŀǊŀǎǘŀƛ ŜƎƭŜƛΣ ōŀƭǎǘƻǘƛŜǎ ǳȊ ƪŀǘǊŀǎ ǎǳƎŀǎ р ǎŜƭŜƪŎƛƧŀǎ ƛȊƳŢƒƛƴņƧǳƳǳ 
ƻōƧŜƪǘǳ ǇņǊƳŢǊơƧǳƳǳ ŘŀǘƛŜƳ όǇņǊƳŢǊơǑŀƴŀ ƴƻǘƛŜƪ Ŏƛǘņ ǇǊƻƧŜƪǘņύΦ 

10.darba uzdevums YƻǇǑŀƴŀǎ ŎƛǊǑǳ ŜƪǎǇŜǊƛƳŜƴǘņƭƻ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ƛŜǊơƪƻǑŀƴŀ ǳƴ ǎņƪƻǘƴŢƧņ 
ǳȊƳŢǊơǑŀƴŀ όǇƛǊƳǎ ƪƻǇǑŀƴŀǎύ ōŢǊȊŀ ǳƴ ǇǊƛŜŘŜǎ ŀǳŘȊŢǎ όǇƛŜưŀǳƧŀƳǎ ŀǊơ ŜƎưǳ 
ŀǳŘȊŢǎύ ƪƻǇņ сн ƻōƧŜƪǘƻǎ п ǊŜƒƛƻƴƻǎ ς 5ƛŜƴǾƛŘƪǳǊȊŜƳŜǎΣ ½ƛŜƳŜưƪǳǊȊŜƳŜǎΣ 
!ǳǎǘǊǳƳǾƛŘȊŜƳŜǎ ǳƴ ±ƛŘǳǎŘŀǳƎŀǾŀǎΦ hōƧŜƪǘƛ ƛŜǊơƪƻƧŀƳƛ ǘǊơǎ ǾŜŎǳƳŀ ƎǊǳǇņǎΥ 
20-30, 30 ς 50 un 50 ς тл ƎŀŘƻǎΣ ƪŀǘǊņ ǇŀǊŀǳƎƭŀǳƪǳƳņ ƛŜǊơƪƻƧƻǘ о-п ƪƻǇǑŀƴŀǎ 
ŎƛǊǑǳ ƛƴǘŜƴǎƛǘņǘŜǎΣ άƪƻǇǑŀƴǳ ƴƻ ŀǳƎǑŀǎέ ǳƴ ƪƻƴǘǊƻƭƛΦ όYƻƪǳ ŎƛǊǑŀƴǳ 
ǇŀǊŀǳƎƭŀǳƪǳƳƻǎ ǾŜƛŎ tŀǎǹǘơǘņƧǎύΦ  

11.darba uzdevums нлмсΦ ƎŀŘņ ƛŜǊơƪƻǘƻ ƪƻǇǑŀƴŀǎ ŎƛǊǑǳ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǇņǊƳŢǊơǑŀƴŀ ǇŢŎ 
ƳŜȌƛȊǎǘǊņŘŜǎ ǳƴ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǎƘŢƳǳΣ ǊŀƪǎǘǳǊƻƧƻǑņǎ ƛƴŦƻǊƳņŎƛƧŀǎ 
ǎŀƎŀǘŀǾƻǑŀƴŀΦ 
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ρȢ -3) ÄÁÔÕ ÁÔÌÁÓÅȟ ÉÅÖÁÄÅ ÕÎ ÐÒÉÍàÒÏ ÄÁÔÕ ÁÐÒóĈÉÎÓ 

1. darba uzdevums. !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưƛŜƳ ƴŜǇƛŜŎƛŜǑŀƳƻ Řŀǘǳ ǎŀƎŀǘŀǾƻǑŀƴŀ ƴƻ нлмсΦ ƎŀŘŀ 
a{L ƳŢǊơƧǳƳǳ ŘŀǘƛŜƳΦ 
 
¢ņ ƪņ ǘǳǊǇƳņƪņ ǇŢǘơƧǳƳŀ Ǝŀƛǘņ ƛǊ ǇŀǊŜŘȊŢǘǎ ƛȊǎǘǊņŘņǘ ŀǘǎŜǾƛǑƫŀ ƪƻƪŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưǳǎΣ 

ƛǊ ƴŜǇƛŜŎƛŜǑŀƳǎ ƛŜǾŀŘơǘ ƴƻ Ƨŀǳƴŀ Ǿƛǎǳ ǘǊơǎ Ŏƛƪƭǳ ǳƴ Ǿƛǎǳ Ŏƛƪƭŀ ƎŀŘǳ ǇŀǊŀǳƎƭŀǳƪǳƳǳ ŘŀǘǳǎΣ Ƨŀǳ ŦƛƪǎŢƧƻǘ ƴŜ 
ǘƛƪŀƛ ƳŜȌŀǳŘȊŜǎΣ ƪŀǘǊŀ ŀǘǎŜǾƛǑƫŀ ƳŜȌŀǳŘȊŜǎ ǎǘņǾŀ ǳƴ ƪŀǘǊŀ ŀǘǎŜǾƛǑƫŀ ƳŜȌŀǳŘȊŜǎ ŜƭŜƳŜƴǘŀ ƎŀƭǾŜƴos 
ǘŀƪǎņŎƛƧŀǎ ǊņŘơǘņƧus όǾŜŎǳƳǎΣ ǾƛŘŢƧŀƛǎ ƪǾŀŘǊņǘƛǎƪŀƛǎ ŎŀǳǊƳŢǊǎ ǳƴ ǘŀƳ ŀǘōƛƭǎǘƻǑŀƛǎ ŀǳƎǎǘǳƳǎ, 
ǑƫŢǊǎƭŀǳƪǳƳǎΣ ƪǊņƧŀ ǳƴ ƪƻƪǳ ǎƪŀƛǘǎύ ƪņ ŀǊơ ƛȊŎƛǊǎǘņǎ ǳƴ ŀǘƳƛǊǳǑņǎ ƪƻƪǎƴŜǎ ŀǇƧƻƳǎ όƪǊņƧŀύΣ ōŜǘ ŀǊơ ƪŀǘǊŀ 
ŀǘǎŜǾƛǑƫŀ ƪƻƪŀ ǎǘņǾǳΣ ŎŀǳǊƳŢǊǳΣ ŀǳƎǎǘǳƳǳΣ ǑƫŢǊǎƭŀǳƪǳƳǳΣ ƪǊņƧǳΣ ǊŜǇǊŜȊŜƴǘŀǘơǾƻ ƪƻƪǳ ǎƪŀƛǘǳ ǳƴ 
ǎǘņǾƻƪƭƛΦ  

aŜȌŀ ǎǘŀǘƛǎǘƛǎƪņǎ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ όa{Lύ ǇŀǊŀǳƎƭŀǳƪǳƳǳ Řŀǘǳ ōņȊŢ ŀǘƭŀǎơǘƛ ǳƴ a{ 9ȄŎŜƭ 
ŘŀǘƻǊǇǊƻƎǊŀƳƳņ ƛŜǾŀŘơǘƛ Řŀǘƛ ǇŀǊ 1380 ŀǘƪņǊǘƻǘƛ нлмп.-нлмсΦ ƎŀŘņ ǇņǊƳŢǊơǘŀƧƛŜƳ parauglaukumiem, 
ƪŀǎ ǘņƭņƪ ƛȊƳŀƴǘƻƧŀƳƛ Ǝŀƴ ƳŜȌŀ ŜƭŜƳŜƴǘǳΣ Ǝŀƴ ŀǊơ ŀǘǎŜǾƛǑƫǳ ƪƻƪǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǇǊƻƎƴƻȌǳ ƳƻŘŜưǳ 
ƛȊǎǘǊņŘŢΦ 

DŀƭǾŜƴƛŜ ǎņƪƻǘƴŢƧƛŜ ŀǘƭŀǎŜǎ ƪǊƛǘŢǊƛƧƛ ƛǊΥ 1) Ǿƛǎƻǎ Ŏƛƪƭƻǎ ǇŀǊŀǳƎƭŀǳƪǳƳǎ ƴŀǾ ǎŀŘŀƭơǘǎ ǎŜƪǘƻǊƻǎΣ ƪŀǎ 
ƴƻȊơƳŢΣ ƪŀ Ǿƛǎǎ ǇŀǊŀǳƎƭŀǳƪǳƳǎ ƛǊ ǾƛŜƴŀǎ ŀǳŘȊŜǎ ǊƻōŜȌņǎΤ 2) visos ciklos zemju kategorijŀ ƛǊ ƳŜȌǎ όƪƻŘǎ 
млύΣ ƛȊƴơƪǳǎƛ ŀǳŘȊŜ όммύΣ ŘŜƎǳƳǎ όмнύΣ ǾŢƧƎņȊŜǎ όмоύΣ ƛȊŎƛǊǘǳƳǎ όмпύ Ǿŀƛ ƳŜȌǎ ƭŀǳƪǎŀƛƳƴƛŜŎơōŀǎ ȊŜƳŢ όснύΦ 

!ǘƭŀǎơǘƻ ǳƴ ƛŜǾŀŘơǘƻ a{L ǇŀǊŀǳƎƭŀǳƪǳƳǳ ǎŀŘŀƭơƧǳƳǎ Ǉŀ 1Φ Ŏƛƪƭņ ƪƻƴǎǘŀǘŢǘŀƧņƳ ǾŀƭŘƻǑŀƧņƳ ƪƻƪǳ 
ǎǳƎņƳ ǳƴ ƳŜȌŀ ǘƛǇƛŜƳ ǳƴ ǾŜŎǳƳŀ ŘŜǎƳƛǘƎŀŘŢƳ ŀǘǎǇƻƎǳưƻǘǎ мΦмΦ- мΦнΦ ǘŀōǳƭņǎΦ 

 
Tabula 1.1. tŀǊŀǳƎƭŀǳƪǳƳǳ ǎŀŘŀƭơƧǳƳǎ Ǉŀ ƳŜȌŀ ǘƛǇƛŜƳ un Ǉŀ L ǎǘņǾŀ ǾŀƭŘƻǑŀƧņƳ ƪƻƪǳ ǎǳƎņƳ 

aŜȌŀ 
tips 

±ŀƭŘƻǑņ ƪƻƪǳ ǎǳƎŀ 
Izcirtumi 

YƻǇņ 

Priede Egle .ŢǊȊǎ Melnalksnis Apse Baltalksnis Citas 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

Sl 6 6               6 

Mr 66 67   4 3           70 

Ln 57 56 2 2 1 2           60 

Dm 91 85 38 37 65 66   8 10 6 8 1 2 2 3 211 

Vr 2 1 66 63 80 72 6 6 49 55 44 45 6 8 1 4 254 

Gr 3 2 4 3 13 12   7 9 13 11 8 8  3 48 

Gs     1 1           1 

Mrs 19 20 4 3 4 4           27 

Dms 21 19 18 20 24 22   3 4   1 1  1 67 

Vrs   10 13 29 26 7 9 7 5 2 2 1 2 1  57 

Grs     2 3 1 2   2 1 1    6 

Pv 46 46   2 2           48 

Nd 25 23 2 2 16 17  1 1 1       44 

Db   2 2 18 15 13 17   2 1     35 

Lk       3 3         3 

Av 1 1               1 

Am 19 18 1 1 1 1    1       21 

As 30 28 53 57 55 52 3 7 19 17 10 11 1  3 2 174 

Ap  1 10 14 18 19 4 4 8 9 16 19 7 2 5  68 

Kv 8 8               8 

Km 33 30 1 1  2          1 34 

Ks 24 19 20 22 47 47 10 10 1 3 1   1 1 2 104 

Kp   8 7 16 16 4 6 1 1 3 2 1 1   33 

YƻǇņ 451 430 239 247 396 382 51 65 104 115 99 100 27 25 13 16 1380 
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Tabula 1.2. tŀǊŀǳƎƭŀǳƪǳƳǳ ǎŀŘŀƭơƧǳƳǎ Ǉŀ L ǎǘņǾŀ ǾŀƭŘƻǑŀƧņƳ ƪƻƪǳ ǎǳƎņƳ ǳƴ ǾŜŎǳƳŀ ŘŜǎƳƛǘƎŀŘŢƳ 

Audzes 
vecums 

±ŀƭŘƻǑņ ƪƻƪǳ ǎǳƎŀ 
YƻǇņ 

Priede Egle .ŢǊȊǎ Melnalksnis Apse Baltalksnis Citas 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

1
.c

ik
ls 

3
.c

ik
ls 

 1-10 22 16 22 12 66 47 3 5 38 35 22 28 2 5 175 148 

 11-20 12 22 12 28 41 80 2 9 10 28 20 19 3 8 100 194 

 21-30 8 13 25 15 26 29 12 3 7 12 23 18 2 1 103 91 

 31-40 12 9 45 28 52 28 6 13 10 5 18 18 5  148 101 

 41 -50 38 15 33 47 67 48 11 7 13 10 10 11 1 4 173 142 

 51-60 59 35 26 31 72 60 9 11 13 7 6 5 2  187 149 

 61-70 67 56 24 23 36 53 4 10 8 10  1 4 1 143 154 

 71-80 57 60 11 20 24 21 3 4 2 4   1 1 98 110 

 81-90 52 54 19 7 10 11 1 3 2 2   3 1 87 78 

 91-100 37 49 5 17 2 4    1   1 2 45 73 

101-110 29 31 7 7  1       2  38 39 

111-120 21 19 5 6     1     1 27 26 

121-130 19 17 2 2      1     21 20 

131-140 9 18  1         1  10 19 

141-150 2 7 1           1 3 8 

151-160 4 4 1 1           5 5 

161- 3 5 1 2           4 7 

YƻǇņ 451 430 239 247 396 382 51 65 104 115 99 100 27 25 1367 1364 

 
YƻǇǳƳņ ƛŜǾŀŘơǘŀ ƛƴŦƻǊƳņŎƛƧŀ ǇŀǊ пфрмл ǳȊƳŢǊơǘŀƧƛŜƳ ƪƻƪƛŜƳ (1.3. ς 1.5. tabulas). 
 

Tabula 1.3. Koku skaits ŘŀƭơƧǳƳņ Ǉŀ ƪƻƪǳ ǎǳƎņƳ ǳƴ ƳŜȌŀ ǘƛǇƛŜƳ  

a
Ŝ
Ȍ
ŀ
 
ǘ
ƛ
Ǉ
ǎ

 

P
ri
e
d
e 

E
g
le 

.
Ţ
Ǌ
Ȋ
ǎ

 

M
e
ln

a
lk

sn
is 

A
p
se

 

B
a

lta
lk

sn
is 

O
si

s 

O
z
o

ls 

L
ie

p
a 

D
ƻ
ō
ŀ
Σ
 
Ǿ
ơ
ƪ
ǎ
ƴ
ŀ

 

.
ƭ
ơ
Ǝ
Ȋ
ƴ
ŀ

 

Y
ư
ŀ
Ǿ
ŀ

 

C
ita

s 
su

g
a

s 

Y
ƻ
Ǉ
ņ

 

Sl 124 2 1           127 

Mr 1650 133 88 2 4  1       1878 

Ln 1420 392 141 4 6  11      1 1975 

Dm 1657 2763 1733 30 220 341 105 5 2 2 66 20 75 7019 

Vr 81 2990 2128 364 1489 2235 96 52 67 13 368 67 76 10026 

Gr 29 296 295 26 179 510 50 158 45 21 37 51 14 1711 

Gs   6           6 

Mrs 620 184 135 1 5         945 

Dms 463 966 720 64 78 12 8 1   14  4 2330 

Vrs 18 601 920 320 109 94 7 9 6  36 2 7 2129 

Grs 1 26 54 81 2 76 2 14 1     257 

Pv 1337 9 108 7          1461 

Nd 715 173 443 63 19 6     1  3 1423 

Db 29 184 529 433 6 107  5   9 4 4 1310 

Lk  11 18 85          114 

Av 18             18 

Am 615 159 58 4 36  3 2      877 

As 678 2803 1606 258 403 515 56 24 20 1 52 6 14 6436 

Ap 4 678 599 194 264 749 32 101 30 16 66 17 17 2767 

Kv 322  5           327 

Km 875 198 128   1        1202 

Ks 588 1384 1399 350 42 60 11 10 2  11 1 9 3867 

Kp 3 383 489 238 23 55  5 11  24   1231 

YƻǇņ 11247 14335 11603 2524 2885 4761 382 386 184 53 684 168 224 49436 
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Tabula 1.4. Koku skaits ŘŀƭơƧǳƳņ Ǉŀ ƪƻƪǳ ǎǳƎņƳ ǳƴ мΦ Ŏƛƪƭņ ŦƛƪǎŢǘŀƧņƳ ƳŜȌŀǳŘȊŜǎ ǾŜŎǳƳŀ ƎǊǳǇņƳ 

A
u
d
z
e
s 

v
e
c
u
m

s 

P
ri
e
d
e 

E
g
le 

.
Ţ
Ǌ
Ȋ
ǎ

 

M
e
ln

a
lk

sn
is 

A
p
se

 

B
a

lta
lk

sn
is 

O
si

s 

O
z
o

ls 

L
ie

p
a 

D
ƻ
ō
ŀ
Σ
 
Ǿ
ơ
ƪ
ǎ
ƴ
ŀ

 

.
ƭ
ơ
Ǝ
Ȋ
ƴ
ŀ

 

Y
ư
ŀ
Ǿ
ŀ

 

C
ita

s 
su

g
a

s 

Y
ƻ
Ǉ
ņ

 

0 23 8 26 14 15 16 3 1  2 2 1 1 112 

1-10 379 557 1306 149 674 651 45 38 24 3 129 23 7 3985 

11-20 302 607 1228 150 397 858 38 18 42 10 182 5 42 3879 

21-30 206 1401 1072 449 315 1155 19 10   122 15 32 4796 

31-40 534 2203 1698 427 410 989 37 76 6 13 121 18 38 6570 

41 -50 1376 1820 2074 652 318 426 46 36 26 4 55 40 31 6904 

51-60 1674 2284 1773 361 335 521 79 36 14 4 34 8 44 7167 

61-70 1475 1757 1111 185 185 68 49 100 25 5 13 25 12 5010 

71-80 1461 988 575 84 96 12 34 9 24 1 11 4 4 3303 

81-90 1118 1050 360 30 99 37 7 37 8 3 6 14 5 2774 

91-100 809 534 153 12 14 3 2 17 9 5 6  1 1565 

101-110 624 425 92  2 12 9 6 4  2 9 5 1190 

111-120 398 327 54 1 25  11  2 2 1 2 1 824 

121-130 385 197 41 10  13 2     3 1 652 

131-140 219 46 25    1 2  1  1  295 

141-150 53 42 5           100 

151-160 127 41 5           173 

161- 84 48 5           137 

YƻǇņ 11247 14335 11603 2524 2885 4761 382 386 184 53 684 168 224 49436 

 
Tabula 1.5. Koku skaits ŘŀƭơƧǳƳņ Ǉŀ ƪƻƪǳ ǎǳƎņƳ ǳƴ мΦ Ŏƛƪƭņ ŦƛƪǎŢǘŀƧņƳ ǾŀƭŘƻǑŀƧņƳ ƪƻƪǳ ǎǳƎņƳ 

±ŀƭŘƻǑņ 
koku suga P

ri
e
d
e 

E
g
le 

.
Ţ
Ǌ
Ȋ
ǎ

 

M
e
ln

a
lk

sn
is 

A
p
se

 

B
a

lta
lk

sn
is 

O
si

s 

O
z
o

ls 

L
ie

p
a 

D
ƻ
ō
ŀ
Σ
 
Ǿ
ơ
ƪ
ǎ
ƴ
ŀ

 

.
ƭ
ơ
Ǝ
Ȋ
ƴ
ŀ

 

Y
ư
ŀ
Ǿ
ŀ

 

C
ita

s 
su

g
a

s 

Y
ƻ
Ǉ
ņ

 

Priede 10323 3005 1217 53 62 42 75 6 4 2 20 26 24 14859 

Egle 384 6755 899 262 207 232 75 47 29 4 43 9 4 8950 

.ŢǊȊǎ 466 3203 8114 621 371 646 144 54 43 5 302 47 46 14062 

Melnalksnis 14 273 341 1343 41 60 3 20 3 4 14 4 27 2147 

Apse 17 696 541 87 2093 194 42 40 90 6 91 31 20 3948 

Baltalksnis 5 281 353 85 65 3525 19 53 1 22 117 37 46 4609 

Osis 2 23 11 1   10 2  1 2 1  53 

Ozols 1 45 48 4 21 23 6 158 4 6 7 5 4 332 

Liepa  10   2 3   10 1 1   27 

DƻōŀΣ Ǿơƪǎƴŀ              0 

.ƭơƎȊƴŀ 2 11 51 52 4 20  1   85  6 232 

YưŀǾŀ  13   1       7  21 

Citas sugas 10 12 2 2 3  5 4     46 84 

Izcirtumi 23 8 26 14 15 16 3 1  2 2 1 1 112 

YƻǇņ 11247 14335 11603 2524 2885 4761 382 386 184 53 684 168 224 49436 
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ςȢ !ÔÓÅÖÉĤĈÕ ÍÅĿÁ ÅÌÅÍÅÎÔÕ ÁÕÇĤÁÎÁÓ ÇÁÉÔÁÓ ÐÒÏÇÎÏĿÕ ÍÏÄÅČÕ 
ÐÉÌÎÖÅÉÄÏĤÁÎÁ 

2. darba uzdevums. !ǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǾƛŜƴņŘƻƧǳƳǳ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴƛ ōŀƭǎǘƻǘ ǳȊ оΦ a{L Ŏƛƪƭŀ о 
ƎŀŘǳ ŘŀǘƛŜƳ όƳŜȌŀ ŜƭŜƳŜƴǘƛύΣ ǘΦǎƪΦ ŀǊơ ƪƻǇǑŀƴŀǎ ŎƛǊǑǳ ŜŦŜƪǘŀ ŀǘǎǇƻƎǳưƻƧƻǑƻ ƳƻŘŜưǳ 
ǇƛƭƴǾŜƛŘƻǑŀƴŀΦ 
 
!ǘǎŜǾƛǑƫǳ ƳŜȌŀ ŜƭŜƳŜƴǘǳ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǇǊƻƎƴƻȊŢǑŀƴŀƛ ƛȊƳŀƴǘƻ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀΣ ǾƛŘŢƧņ 

ŎŀǳǊƳŢǊŀ ǳƴ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜưǳǎΣ ōŜǘ ǇņǊŢƧƻǎ ǘŀƪǎņŎƛƧŀǎ ǊņŘơǘņƧǳǎ όƪƻƪǳ ǎƪŀƛǘǎ ǳƴ ƪǊņƧŀύ 
ŀǇǊŢƫƛƴŀ ǎŜƪǳƴŘņǊƛΦ 

 

2.1. 6ÉÄóÊà ÁÕÇÓÔÕÍÁ ÁÕÇĤÁÎÁÓ ÇÁÉÔÁÓ ÍÏÄÅÌÉÓ 

ςȢρȢρȢ -ÁÔÅÒÉàÌÓ ÕÎ ÍÅÔÏÄÉËa 

5ŀǘǳ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻƧŀ Řŀǘǳǎ ǇŀǊ 2068 ƳŜȌŀ ŜƭŜƳŜƴǘƛŜƳ όǇŀǊ ǾƛŜƴǳ ƳŜȌŀ ŜƭŜƳŜƴǘǳ ǳȊǎƪŀǘŀ 
ǾƛŜƴŀǎ ƪƻƪǳ ǎǳƎŀǎ ǾƛŜƴŀǎ ǇŀŀǳŘȊŜǎ ǾƛŜƴņ ǎǘņǾņ ŜǎƻǑǳǎ ƪƻƪǳǎύ ƴƻ 1157 MSI 2014. - 2016Φ ƎŀŘņ ŀǘƪņǊǘƻǘƛ 
ǳȊƳŢǊơǘŀƧƛŜƳ ǇŀǊŀǳƎƭŀǳƪǳƳƛŜƳΣ ƪǳǊƛ ŀǘōƛƭǎǘ ǎŜƪƻƧƻǑƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΥ  

V ƳŜȌŀ ŜƭŜƳŜƴǘƛ ƛǊ tмǎǘ ό482 ƳŜȌŀ ŜƭŜƳŜƴǘƛύΣ 9мǎǘ ό373), B1st (543), A1st (104), M1st 
(119), Ba1st (108), E2st (339); 

V ƪŀǘǊņ ǳȊƳŢǊơǑŀƴŀǎ Ŏƛƪƭņ ŀǳƎǎǘǳƳǎ ǳȊƳŢǊơǘǎ ǾƛǎƳŀȊ о ŘȊơǾŀƧƛŜƳ ƪƻƪƛŜƳ ƴƻ ǾƛŜƴŀ ƳŜȌŀ 
elementa; 

V Ǿƛǎņǎ ǳȊƳŢǊơǑŀƴŀǎ ǊŜƛȊŢǎ ȊƛƴņƳǎ ƳŜȌŀ ŜƭŜƳŜƴta vecums; 
V ǇǊƻƎƴƻȊŢǘŀƛǎ ŀǳƎǎǘǳƳǎ ōņȊŜǎ ǾŜŎǳƳņ όtΣ 9 млл ƎŀŘƛΤ .Σ aΣ ! рл ƎŀŘƛΤ .ŀ нл ƎŀŘƛύ ǎǘŀǊǇ 
ǳȊƳŢǊơǑŀƴŀǎ ŎƛƪƭƛŜƳ ƴŜŀǘǑƫƛǊŀǎ ǾŀƛǊņƪ ƪņ 15% vai 3 m; 

V ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǇƛŜŎǳ ƎŀŘǳ ŀǳƎǎǘǳƳŀ ǘŜƪƻǑŀƛǎ ǇŜǊƛƻŘƛǎƪŀƛǎ ǇƛŜŀǳƎǳƳǎ ƴŜŀǘǑƫƛǊŀǎ 
ǾŀƛǊņƪ ƪņ ŘƛǾŀǎ ǎǘŀƴŘŀǊǘƴƻǾƛǊȊŜǎ ƴƻ ǘŀƳ ŀǘōƛƭǎǘƻǑņǎ ǾŜŎǳƳŀ ŘŜǎƳƛǘƎŀŘŜǎ ǳƴ ōņȊŜǎ 
ǾŜŎǳƳŀ ŀǳƎǎǘǳƳŀ ƎǊǳǇŀǎ ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņǎ ǾŢǊǘơōŀǎΦ 

[ŀƛ ƛȊǾŀƛǊơǘƻǎ ƴƻ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎΣ ŀƴŀƭơȊŢ ƴƻ ǾƛŜƴŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛȊƳŀnto tikai viena perioda 
ŘŀǘǳǎΦ tǊƛƳņǊƛ ǘƛŜƪ ƛȊƳŀƴǘƻǘƛ ƎŀǊņƪņ ǇŜǊƛƻŘŀ όǇƛǊƳņ ǳƴ ǘǊŜǑņ Ŏƛƪƭŀύ ŘŀǘƛΣ ōŜǘΣ Ƨŀ ǑƛŜ Řŀǘƛ ƴŜŀǘōƛƭǎǘ 
ƛŜǇǊƛŜƪǑƳƛƴŢǘŀƧƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΣ ǘŀŘ ƴņƪƻǑņ ǇǊƛƻǊƛǘņǘŜ ƛǊ ǇŢŘŢƧņ ǇŜǊƛƻŘŀ όƻǘǊņ ǳƴ ǘǊŜǑņ Ŏƛƪƭǎύ ŘŀǘƛΦ 

!ǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ŀǇǊƻƪǎƛƳņŎƛƧŀƛ ǇņǊōŀǳŘơǘƛ ǳƴ ǇƛƭƴǾŜƛŘƻǘƛ ƛŜǇǊƛŜƪǑ ƛȊǎǘǊņŘņǘƛŜ 
ǾƛŜƴņŘƻƧǳƳƛ ό5ƻƴƛǎ Ŝǘ ŀƭΦΣ нлмрύΣ ƪŀǎ ōŀƭǎǘơǘƛ ǳȊ ǾƛǎǇņǊƛƴņǘņǎ ŀƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǇƛŜŜƧǳ όD!5! - 
ƎŜƴŜǊŀƭƛȊŜŘ ŀƭƎŜōǊŀƛŎ ŘƛŦŦŜǊŜƴŎŜ ŀǇǇǊƻŀŎƘύΣ ƪŀǎ ưŀǳƧ ŀǳƎǎǘǳƳŀ ǇƛŜŀǳƎǳƳǳ ǇǊƻƎƴƻȊŢǘ Ȋƛƴƻǘ ǘƛƪŀƛ audzes 
ŀǳƎǎǘǳƳǳ ǳƴ ǾŜŎǳƳǳΣ ōŜǘ ƴŀǾ ƴŜǇƛŜŎƛŜǑŀƳŀ ƛƴŦƻǊƳņŎƛƧŀ ǇŀǊ ōƻƴƛǘņǘƛΦ 

aŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ŀǇǊƻƪǎƛƳņŎƛƧŀƛ ƛȊƳŀƴǘƻǘǎ IƻǎǎŦŜƭŘ L± 
ǾƛŜƴņŘƻƧǳƳŀ ό˴͙͍͙͔ͫͭΣмфууύ ǾƛǎǇņǊƛƴņǘņǎ ŀƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǇƛŜŜƧŀǎ ƳƻŘŜƭƛǎ όYǊǳƳƭŀƴŘ ϧ 9ƴƎΣ 
2005): 

Ὄ ρȢσ
ὃ

 ρππϽϽὢ ὢϽὃ
 (2.1) 

ὢ

ὃ
Ὄ ρȢσ 

ρππϽ ὃ
 

(2.1.1) 

kur H2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧŀƛǎ ŀǳƎǎǘǳƳǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ ƳΤ 
 H1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧŀƛǎ ŀǳƎǎǘǳƳǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ ƳΤ 
 A1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǎ мΦо m ŀǳƎǎǘǳƳņ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ ƎŀŘƛ; 
 A2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǎ мΦо m ŀǳƎǎǘǳƳņ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ ƎŀŘƛ; 
 1hς3 ς koeficienti. 
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aŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜƭŢǘŀ ŘŀǘƻǊǇǊƻƎǊŀƳƳņ {t{{ мпΦл ŦƻǊ 
²ƛƴŘƻǿǎΣ ƛȊƳŀƴǘƻƧƻǘ Ǌơƪǳ Non-linear regression un bootstrap funkciju. 

±ƛŜƴņŘƻƧǳƳǳ ŀǘōƛƭǎǘơōŀ ƛȊǾŢǊǘŢǘŀ ƛȊƳŀƴǘƻƧƻǘ ǎŜƪƻƧƻǑǳǎ ǎǘŀǘƛǎǘƛǎƪƻǎ ǊņŘơǘņƧǳǎΥ  
V ǾƛŘŢƧņ ƴƻǾƛǊȊŜ όaw9{ύΣ  

V ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜ aw9{҈ύΤ  

V ǾƛŘŢƧņ ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜ ό!aw9{ύΤ  

V standartnovirze (RMSE)  

V ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎ όwa{9҈ύ  

V ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀ όa{9ύΤ  

V ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜ όa9CύΤ ǳƴ  

V ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀ ό±wύΦ  

wņŘơǘņƧǳ ŀǇǊŢƫƛƴņǑŀƴŀǎ ŦƻǊƳǳƭŀǎ Řƻǘŀǎ мΦ ǇƛŜƭƛƪǳƳņΦ 
 

2.1.2. 2ÅÚÕÌÔàÔÉ 

.ŀƭǎǘƻǘƛŜǎ ǳȊ a{L мΦΣ нΦ ǳƴ оΦ Ŏƛƪƭŀ ŘŀǘƛŜƳ ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ƳŜȌŀ 
ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜƭƛƳ όнΦмΦ ǘŀōǳƭŀύΦ Wŀǳƴņǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ 
ŀǇǊŢƫƛƴņǘŀǎ ƪƻƳōƛƴŢǘŀƧņ р ǳƴ мл ƎŀŘǳ Ŏƛƪƭŀ ǾŀǊƛŀƴǘņ ǾƛŜƴƭŀƛŎơƎƛ ƛȊƳŀƴǘƻƧƻǘ Ǿƛǎǳ ǘǊơǎ Ŏƛƪƭǳ ŘŀǘǳǎΣ ōŜǘ 
ŀƴŀƭơȊŢ ƴƻ ǾƛŜƴŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛȊƳŀƴǘƻ ǘƛƪŀƛ ǾƛŜƴŀ ǇŜǊƛƻŘŀ ŘŀǘǳǎΦ  

 
Tabula 2.1. aŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưŀ ό2.1. formula) нлмтΦ ƎŀŘņ 

ŀǇǊƻƪǎƛƳŢǘņǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ǳƴ ǘƻ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

Suga Koef. ±ŢǊǘơōŀ 
Standard- 
ƪưǹŘŀ 

фр҈ ǘƛŎŀƳơōŀǎ ƛƴǘŜǊǾņƭǎ 
фр҈ ƴƻƎǊƛŜȊǘŀƛǎ ǘƛŎŀƳơōŀǎ 

ƛƴǘŜǊǾņƭǎ 

Min. Maks. Min. Maks. 

Priede 

1h 1.15277 0.02744 1.09787 1.20767 1.10881 1.22292 

2h -49.61043 0.66258 -50.93626 -48.28461 -51.43767 -48.47297 

3h 31.14203 1.02156 29.09790 33.18616 29.12308 33.54593 

9ƎƭŜ мΦ ǎǘņǾǎ 

1h 1.15894 0.03841 1.08207 1.23581 1.06971 1.24501 

2h -49.21868 2828.138 -5708.310 5609.873 -50.76173 -47.93866 

3h 28.54178 1427.229 -2827.336 2884.420 26.69644 31.94570 

.ŢǊȊǎ 

1h 1.17109 0.04402 1.08301 1.25917 1.08052 1.25970 

2h -50.00029 3965.604 -7985.156 7885.156 -51.77950 -48.91145 

3h 24.99946 1840.608 -3658.048 3708.047 23.52475 27.75741 

Melnalksnis 

1h 1.09150 0.05229 0.98686 1.19613 0.99767 1.21011 

2h -49.24093 1.87777 -52.99835 -45.48351 -52.44498 -43.84383 

3h 27.16680 3.20189 20.75984 33.57376 22.33649 37.10749 

Apse 

1h 1.31024 0.02981 1.25059 1.36990 1.24765 1.35820 

2h -48.03156 4272.403 -8597.089 8501.026 -50.30936 -45.58209 

3h 30.47697 2082.735 -4137.067 4198.021 27.73066 36.76198 

Baltalksnis 

1h 1.26429 0.08498 1.09424 1.43434 1.07725 1.43874 

2h -54.64950 0.52530 -55.70063 -53.59837 -55.95621 -53.89615 

3h 17.99759 1.37476 15.24670 20.74847 15.43829 20.77207 

9ƎƭŜ нΦ ǎǘņǾǎ 

1h 1.02673 0.04876 0.92915 1.12430 0.94808 1.17138 

2h -50.03865 1.12924 -52.29826 -47.77904 -52.79999 -45.56523 

3h 25.09738 2.19955 20.69610 29.49866 20.79770 34.84859 

 
±ƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǾƛŜƴņŘƻƧǳƳŀƳ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǊ нлмсΦƎŀŘņ ƛŜǘŜƛƪǘŀƧņƳ 

un ar нлмтΦ ƎŀŘņ ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ ƛǊ ŀǳƎǎǘƛ ǳƴ ǎŀǾǎǘŀǊǇŢƧƛ ưƻǘƛ ƭơŘȊơƎƛ όнΦнΦ ǘŀōǳƭŀύΦ 
WņŀǘȊơƳŢΣ ƪŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǇǊŢƫƛƴņǘƛ Ǝŀƴ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴņǑŀƴņ ƛȊƳŀntotajiem datiem (dati 
bez autoƪƻǊŜƭņŎƛƧŀǎύΣ Ǝŀƴ ŀǊơ koeficƛŜƴǘǳ ŀǇǊŢƫƛƴņǑŀƴņ ƴŜƛȊƳŀƴǘƻǘŀƧƛŜƳ ŘŀǘƛŜƳ όǘƛŜ ƳŜȌŀ ŜƭŜƳŜƴǘƛ, kas 
ŀǘōƛƭǎǘ ƳŜǘƻŘƛƪŀǎ ǎŀŘŀưņ ŀǇǊŀƪǎǘơǘŀƧƛŜƳ ƪǊƛǘŢǊƛƧƛŜƳΣ ōŜǘ ƛȊǎƭŢƎǘƛ ƴƻ ŀǇǊŢƫƛƴƛŜƳ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎ ŘŢưύΦ  

9ƪǎǘǊŀǇƻƭŢƧƻǘ Řŀǘǳǎ ƛƭƎņƪņ ƭŀƛƪŀ ǇƻǎƳņ ƪƻƴǎǘŀǘŢǘǎΣ ƪŀ ǎƪǳƧǳ ƪƻƪƛŜƳ ǳƴ ōŀƭǘŀƭƪǎƴƛƳ ƭƻƒƛǎƪņƪŀǎ 
ŀǳƎǎǘǳƳŀ ƛȊƳŀƛƸŀǎ ǘƛŜƪ ǇǊƻƎƴƻȊŢǘŀǎ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳΣ ōŜǘ ōŢǊȊŀƳΣ 
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ƳŜƭƴŀƭƪǎƴƛƳ ǳƴ ŀǇǎŜƛ ƭƻƒƛǎƪņƪŀǎ ŀǳƎǎǘǳƳŀ ƛȊƳŀƛƸŀǎ ǘƛŜƪ ǇǊƻƎƴƻȊŢǘŀǎ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧņƳ 
ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ όнΦмΦ ς нΦтΦ ŀǘǘŢƭƛύΦ 

 
Tabula 2.2. MŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưŀ ό2.мΦ ŦƻǊƳǳƭŀύ ǇǊƻƎƴƻȊŢǘņ 

ƛƪƎŀŘŢƧņ ŀǳƎǎǘǳƳŀ ǇƛŜŀǳƎǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ar 2016. ƛŜǘŜƛƪǘŀƧņƳ un ar нлмтΦ ƎŀŘņ 
ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ 

D
a

ti 

G
a

d
s 

S
u
g

a 

V
id

 

M
R

E
S 

M
R

E
S

 % 

A
M

R
E

S 

R
M

S
E 

R
M

S
E

 % 

M
S

E 

M
E

F 

V
R R
 

R
2 

N
 

A
IC

 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 
ƛ
Ȋ
Ƴ
ŀ
ƴ
ǘ
ƻ
ǘ
ƛ
Ŝ
 
Ř
ŀ
ǘ
ƛ

 

2
0

1
6 

P 0.25 0.01 2.53 0.08 0.10 40.37 0.01 0.53 0.786 0.709 0.503 482 -2202.0 

E 1.st. 0.33 0.01 2.58 0.10 0.13 38.81 0.02 0.66 0.930 0.659 0.434 373 -1534.4 

B 0.36 0.01 1.47 0.13 0.17 46.38 0.03 0.61 1.100 0.712 0.507 543 -1936.1 

M 0.36 0.03 7.17 0.11 0.14 38.31 0.02 0.60 0.799 0.682 0.465 119 -467.5 

A 0.57 0.03 5.82 0.16 0.21 36.72 0.04 0.57 0.945 0.717 0.513 104 -324.5 

Ba 0.43 0.03 7.35 0.13 0.17 38.90 0.03 0.57 0.804 0.700 0.490 108 -383.2 

E 2.st. 0.22 0.00 0.20 0.11 0.13 60.19 0.02 0.92 0.396 0.382 0.146 339 -1376.4 

2
0

1
7 

P 0.25 0.01 4.57 0.08 0.10 40.11 0.01 0.52 0.707 0.708 0.501 482 -2208.2 

E 1.st. 0.33 0.02 5.66 0.10 0.12 38.00 0.02 0.63 0.717 0.647 0.419 373 -1550.2 

B 0.36 0.02 4.47 0.12 0.16 43.98 0.03 0.55 0.780 0.702 0.493 543 -1993.8 

M 0.36 0.02 4.99 0.11 0.14 37.95 0.02 0.59 0.721 0.672 0.451 119 -469.8 

A 0.57 0.01 2.02 0.16 0.21 36.41 0.04 0.56 0.889 0.707 0.500 104 -326.3 

Ba 0.43 0.02 4.82 0.13 0.16 38.11 0.03 0.55 0.695 0.694 0.482 108 -387.6 

E 2.st. 0.22 0.00 2.04 0.10 0.13 59.26 0.02 0.89 0.332 0.387 0.150 339 -1387.0 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 
ƴ
Ŝ
ƛ
Ȋ
Ƴ
ŀ
ƴ
ǘ
ƻ
ǘ
ƛ
Ŝ
 
Ř
ŀ
ǘ
ƛ

 

2
0

1
6 

P 0.24 0.00 -0.70 0.08 0.10 41.85 0.01 0.57 0.651 0.669 0.447 765 -3542.7 

E 1.st. 0.32 0.01 2.24 0.10 0.13 40.27 0.02 0.77 0.915 0.601 0.361 533 -2182.8 

B 0.31 0.00 0.64 0.12 0.16 49.78 0.02 0.71 0.830 0.612 0.375 743 -2755.0 

M 0.33 0.02 7.45 0.11 0.13 40.83 0.02 0.85 0.480 0.476 0.227 176 -705.0 

A 0.52 0.02 4.42 0.16 0.21 40.37 0.04 0.63 0.801 0.661 0.437 118 -367.7 

Ba 0.40 0.04 10.52 0.15 0.19 46.14 0.03 0.89 0.692 0.512 0.262 124 -415.9 

E 2.st. 0.22 0.00 1.29 0.11 0.13 60.90 0.02 1.02 0.357 0.279 0.078 343 -1374.1 

2
0

1
7 

P 0.24 0.00 1.10 0.08 0.10 41.65 0.01 0.57 0.600 0.667 0.445 765 -3550.0 

E 1.st. 0.32 0.02 4.73 0.10 0.13 39.10 0.02 0.72 0.728 0.595 0.354 533 -2214.2 

B 0.31 0.00 1.39 0.12 0.15 48.07 0.02 0.67 0.611 0.605 0.365 743 -2807.0 

M 0.33 0.01 4.24 0.11 0.13 40.55 0.02 0.84 0.455 0.465 0.216 176 -707.4 

A 0.52 0.00 -0.28 0.16 0.21 40.10 0.04 0.62 0.755 0.654 0.428 118 -369.3 

Ba 0.40 0.03 6.78 0.14 0.18 44.68 0.03 0.83 0.613 0.511 0.261 124 -423.9 

E 2.st. 0.22 0.00 1.23 0.11 0.13 59.51 0.02 0.98 0.311 0.299 0.090 343 -1389.9 

V
is

i d
a

ti 

2
0

1
6 

P 0.24 0.00 0.60 0.08 0.10 41.19 0.01 0.55 0.706 0.686 0.471 1247 -5750.3 

E 1.st. 0.32 0.01 2.39 0.10 0.13 39.57 0.02 0.72 0.921 0.627 0.393 906 -3723.1 

B 0.33 0.00 1.02 0.12 0.16 48.18 0.03 0.65 0.963 0.668 0.447 1286 -4694.1 

M 0.34 0.03 7.33 0.11 0.14 39.48 0.02 0.72 0.644 0.593 0.352 295 -1178.4 

A 0.54 0.03 5.11 0.16 0.21 38.22 0.04 0.59 0.870 0.691 0.477 222 -698.2 

Ba 0.42 0.04 8.98 0.14 0.18 42.32 0.03 0.72 0.757 0.617 0.380 232 -804.0 

E 2.st. 0.22 0.00 0.75 0.11 0.13 60.38 0.02 0.97 0.377 0.333 0.111 682 -2756.2 

2
0

1
7 

P 0.24 0.01 2.50 0.08 0.10 40.97 0.01 0.55 0.643 0.685 0.469 1247 -5763.8 

E 1.st. 0.32 0.02 5.12 0.10 0.12 38.55 0.02 0.68 0.723 0.618 0.382 906 -3770.4 

B 0.33 0.01 2.80 0.12 0.15 46.14 0.02 0.60 0.693 0.659 0.435 1286 -4805.1 

M 0.34 0.02 4.56 0.11 0.13 39.17 0.02 0.71 0.591 0.582 0.339 295 -1183.1 

A 0.54 0.00 0.85 0.16 0.21 37.94 0.04 0.58 0.818 0.683 0.466 222 -701.5 

Ba 0.42 0.02 5.84 0.14 0.17 41.18 0.03 0.68 0.661 0.613 0.375 232 -816.6 

E 2.st. 0.22 0.00 1.63 0.10 0.13 59.21 0.02 0.93 0.322 0.345 0.119 682 -2782.8 

Vid - ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņ ǳȊƳŢǊơǘņ ǾŢǊǘơōŀΣ ƳΤ aw9{ - ǾƛŘŢƧņ ƴƻǾƛǊȊŜΣ ƳΤ aw9{҈ - ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜΤ !aw9{ - ǾƛŘŢƧņ ŀōǎƻƭǹǘņ 
novirze, m; RMSE ς standartnovirze, m; RMSE% - ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ MSE - ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀΣ ƳΤ a9C - ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜǎ 
indekss; VR - ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀΤ w - ƪƻǊŜƭņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ wн - ŘŜǘŜǊƳƛƴņŎƛƧŀǎ ƛƴŘŜƪǎǎΤ b - elementu skaits; AIC - Akaikes indekss. 
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Hg m 

 A1.3 gadi 

2.1Φ ŀǘǘŢƭǎΦ tǊƛŜŘŜǎ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ млл ƎŀŘƛ όI100 = 39; 33; 27; 21; 15; 9 m). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 

 
 

Hg m 

 A1.3 gadi 

2.2Φ ŀǘǘŢƭǎΦ 9ƎƭŜǎ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ млл ƎŀŘƛ όI100 = 39; 33; 27; 21; 15; 9 m). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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Hg m 

 A1.3 gadi 

2.3Φ ŀǘǘŢƭǎΦ .ŢǊȊŀ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ рл ƎŀŘƛ όI50 =33; 27; 21; 15; 9 m). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 

 
 

Hg m 

 A1.3 gadi 

2.4Φ ŀǘǘŢƭǎΦ aŜƭƴŀƭƪǑƸŀ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ рл ƎŀŘƛ όI50 = 30; 24; 18; 12 m). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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 A1.3 gadi 

2.5Φ ŀǘǘŢƭǎΦ !ǇǎŜǎ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ рл ƎŀŘƛ όI50 = 33; 27; 21; 15 m). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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 A1.3 gadi 

2.6Φ ŀǘǘŢƭǎΦ .ŀƭǘŀƭƪǑƸŀ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ нл ƎŀŘƛ όI20 = 18; 15; 12; 9; 6 m). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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 A1.3 gadi 

2.7Φ ŀǘǘŢƭǎΦ 9ƎƭŜǎ нΦ ǎǘņǾŀ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ augstuma (Hg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ 
vecuma (A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ млл ƎŀŘƛ όI100 = 39; 33; 27; 21; 15; 9 m). 

½ŀưņ ƭơƴƛƧŀ ς proƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 

 

2.2. VirsaÕÇÓÔÕÍÁ ÁÕÇĤÁÎÁÓ ÇÁÉÔÁÓ ÍÏÄÅÌÉÓ 

2.2ȢρȢ -ÁÔÅÒÉàÌÓ ÕÎ ÍÅÔÏÄÉËÁ 

tŢǘơƧǳƳņ ǇŀǊ ƳŜȌŀǳŘȊŜǎ ǾƛǊǎŀǳƎǎǘǳƳǳ ǇƛŜƸŜƳ млл ǳȊ ƘŜƪǘņǊŀ ǾƛŜƴƳŢǊơƎƛ ƛȊǾƛŜǘƻǘǳ ǊŜǎƴņƪƻ 
ƪƻƪǳ ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧƻ ŀǳƎǎǘǳƳǳΦ aŜȌŀǳŘȊŜǎ ǾƛǊǎŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ƳƻŘŜƭŢǘŀ ƪņ ŀǘǎŜǾƛǑƫǳ 
ǾƛǊǎŀǳƎǎǘǳƳŀƳ ǇƛŜŘŜǊƻǑǳ ƪƻƪǳ ǊŜņƭƛ ǳȊƳŢǊơǘƻ ŀǳƎǎǘǳƳǳ ǎǘŀǊǇơōŀΦ  

5ŀǘǳ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻ a{L Řŀǘǳǎ ǳƴ ǾŜŎƻ ŀǳŘȌǳ ǎǘǳƳōǊŀ ŀƴŀƭơȌǳ ŘŀǘǳǎΣ ƪŀǎ ƛŜƎǹǘƛ ǇŢǘơƧǳƳņ 
ǇǊƻƧŜƪǘņ α{ƛƭǘǳƳƴơŎŜŦŜƪǘŀ ƎņȊǳ ŜƳƛǎƛƧǳ ǳƴ /hн ǇƛŜǎŀƛǎǘŜǎ ƴƻǾŢǊǘŢƧǳƳǎ ǾŜŎņǎ ƳŜȌŀǳŘȊŢǎέ.  

5ŀǘǳ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻƧŀ Řŀǘǳǎ ǇŀǊ 3069 virsaugstuma kokiem no 1115 MSI 2014. - нлмсΦ ƎŀŘņ 
ŀǘƪņǊǘƻǘƛ ǳȊƳŢǊơǘŀƧƛŜƳ ǇŀǊŀǳƎƭŀǳƪǳƳƛŜƳΣ ƪǳǊƛ ŀǘōƛƭǎǘ ǎŜƪƻƧƻǑƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΥ  

V ƳŜȌŀ ŜƭŜƳŜƴǘƛ ƛǊ t ό1098 koki), E (698), B (543), A (237), M (141), Ba (109); 
V Ǿƛǎņǎ ǳȊƳŢǊơǑŀƴŀǎ ǊŜƛȊŢǎ ȊƛƴņƳǎ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǎΤ 
V koka ŀǳƎǎǘǳƳŀ ǘŜƪƻǑŀƛǎ ǾƛŘŢƧƛ ǇŜǊƛƻŘƛǎƪŀƛǎ ǇƛŜŀǳƎǳƳǎ ƴŜŀǘǑƫƛǊŀǎ ǾŀƛǊņƪ ƪņ ŘƛǾŀǎ 

stŀƴŘŀǊǘƴƻǾƛǊȊŜǎ ƴƻ ǘŀƳ ŀǘōƛƭǎǘƻǑņǎ ǾŜŎǳƳŀ ŘŜǎƳƛǘƎŀŘŜǎ ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņǎ ǾŢǊǘơōŀǎΦ 
Lai ƛȊǾŀƛǊơǘƻǎ ƴƻ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎΣ ŀƴŀƭơȊŢ katram kokam izmanto tikai viena perioda datus. 

tǊƛƳņǊƛ ǘƛŜƪ ƛȊƳŀƴǘƻǘƛ ƎŀǊņƪņ ǇŜǊƛƻŘŀ όǇƛǊƳņ ǳƴ ǘǊŜǑņ Ŏƛƪƭŀύ ŘŀǘƛΣ ōŜǘΣ Ƨŀ ǑƛŜ Řŀǘi neatbilst 
ƛŜǇǊƛŜƪǑƳƛƴŢǘŀƧƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΣ ǘŀŘ ƴņƪƻǑņ ǇǊƛƻǊƛǘņǘŜ ƛǊ ǇŢŘŢƧņ ǇŜǊƛƻŘŀ όƻǘǊņ ǳƴ ǘǊŜǑņ Ŏƛƪƭǎύ ŘŀǘƛΦ 

¢ņǇŀǘ Řŀǘǳ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻ оп ŜƎưǳΣ ƪǳǊņƳ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳǎ ƛǊ ǾƛǎƳŀȊ млл ƎŀŘƛΣ stumbra 
ŀƴŀƭơȌǳ ŘŀǘǳǎΦ [ŀƛ ƛȊǾŀƛǊơǘƻǎ ƴƻ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎΣ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻ ǘƛƪŀƛ ǇŢŘŢƧņ ƴƻƎǊƛŜȌƸŀ ŘŀǘǳǎΦ  

VirsaǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ŀǇǊƻƪǎƛƳņŎƛƧŀƛ ǇņǊōŀǳŘơǘƛ ǳƴ ǇƛƭƴǾŜƛŘƻǘƛ ƛŜǇǊƛŜƪǑ ƛȊǎǘǊņŘņǘƛŜ 
ǾƛŜƴņŘƻƧǳƳƛ ό5ƻƴƛǎ Ŝǘ ŀƭΦΣ нлмрύΣ ƪŀǎ ōŀƭǎǘơǘƛ ǳȊ ǾƛǎǇņǊƛƴņǘņǎ ŀƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǇƛŜŜƧǳ όD!5! ς 
geneǊŀƭƛȊŜŘ ŀƭƎŜōǊŀƛŎ ŘƛŦŦŜǊŜƴŎŜ ŀǇǇǊƻŀŎƘύΣ ƪŀǎ ưŀǳƧ ŀǳƎǎǘǳƳŀ ǇƛŜŀǳƎǳƳǳ ǇǊƻƎƴƻȊŢǘ Ȋƛƴƻǘ ǘƛƪŀƛ ƳŜȌŀ 
elementa virsŀǳƎǎǘǳƳǳ ǳƴ ǾŜŎǳƳǳΣ ōŜǘ ƴŀǾ ƴŜǇƛŜŎƛŜǑŀƳŀ ƛƴŦƻǊƳņŎƛƧŀ ǇŀǊ ōƻƴƛǘņǘƛΦ 

aŜȌŀ ŜƭŜƳŜƴǘŀ virsŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ŀǇǊƻƪǎƛƳņŎƛƧŀƛ ƛȊƳŀƴǘƻǘǎ IƻǎǎŦŜƭŘ L± 
vƛŜƴņŘƻƧǳƳŀ ǾƛǎǇņǊƛƴņǘņǎ ŀƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǇƛŜŜƧŀǎ ƳƻŘŜƭƛǎ ό2.1. formula). 

aŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛǊǎŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜƭŢǘŀ ŘŀǘƻǊǇǊƻƎǊŀƳƳņ {t{{ мпΦл ŦƻǊ 
²ƛƴŘƻǿǎΣ ƛȊƳŀƴǘƻƧƻǘ Ǌơƪǳ Non-linear regression un bootstrap funkciju. 

±ƛŜƴņŘƻƧǳƳǳ ŀǘōƛƭǎǘơōŀ ƛȊǾŢǊǘŢǘŀ ƛȊƳŀƴǘƻƧƻǘ ǎŜƪƻƧƻǑǳǎ ǎǘŀǘƛǎǘƛǎƪƻǎ ǊņŘơǘņƧǳǎΥ  
V ǾƛŘŢƧņ ƴƻǾƛǊȊŜ όaw9{ύΣ  

V ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜ aw9{҈ύΤ  

V ǾƛŘŢƧņ ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜ ό!aw9{ύΤ  
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V standartnovirze (RMSE)  

V ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎ όwa{9҈ύ  

V ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀ όa{9ύΤ  

V ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜ (MEF); un  

V ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀ ό±wύΦ  

wņŘơǘņƧǳ ŀǇǊŢƫƛƴņǑŀƴŀǎ ŦƻǊƳǳƭŀǎ Řƻǘŀǎ мΦ ǇƛŜƭƛƪǳƳņΦ 
 

2.2.2. 2ÅÚÕÌÔàÔÉ 

.ŀƭǎǘƻǘƛŜǎ ǳȊ a{L мΦΣ нΦ ǳƴ оΦ Ŏƛƪƭŀ ŘŀǘƛŜƳ ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ƳŜȌŀ 
ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜƭƛƳ όнΦоΦ ǘŀōǳƭŀύΦ Wŀǳƴņǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ 
ŀǇǊŢƫƛƴņǘŀǎ ƪƻƳōƛƴŢǘŀƧņ р ǳƴ мл ƎŀŘǳ Ŏƛƪƭŀ ǾŀǊƛŀƴǘņ ǾƛŜƴƭŀƛŎơƎƛ ƛȊƳŀƴǘƻƧƻǘ Ǿƛǎǳ ǘǊơǎ Ŏƛƪƭǳ ŘŀǘǳǎΣ ōŜǘ 
ŀƴŀƭơȊŢ ƴƻ ǾƛŜƴŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛȊƳŀƴǘƻ ǘƛƪŀƛ ǾƛŜƴŀ ǇŜǊƛƻŘŀ Řŀǘǳǎ όŘŀǘƛ ōŜȊ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎύΦ  

 
Tabula 2.3. VirǎŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưŀ ό2.1. formula) ŀǇǊƻƪǎƛƳŢǘņǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ 

ǳƴ ǘƻ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

Suga Koef. ±ŢǊǘơōŀ 
Standard-
ƪưǹŘŀ 

фр҈ ǘƛŎŀƳơōŀǎ ƛƴǘŜǊǾņƭǎ 
фр҈ ƴƻƎǊƛŜȊǘŀƛǎ ǘƛŎŀƳơōŀǎ 

ƛƴǘŜǊǾņƭǎ 

Min. Maks. Min. Maks. 

Priede 

1h 1.18637 0.01909 1.14816 1.22457 1.15279 1.22535 

2h -49.99697 0.22285 -50.44289 -49.55106 -50.64594 -49.79609 

3h 25.76125 0.33528 25.09035 26.43215 25.54240 26.86823 

Egle 

1h 1.25770 0.02280 1.21209 1.30332 1.20677 1.30687 

2h -50.61810 0.30698 -51.23237 -50.00383 -51.43581 -50.39155 

3h 24.59717 0.52659 23.54347 25.65087 24.28008 26.32232 

.ŢǊȊǎ 

1h 1.31953 0.04888 1.22172 1.41734 1.27409 1.44653 

2h -51.58704 0.41571 -52.41887 -50.75521 -52.78246 -51.58686 

3h 23.52032 0.42027 22.67936 24.36128 22.60231 24.41358 

Melnalksnis 

1h 1.46445 0.07016 1.32406 1.60483 1.35240 1.63931 

2h -53.96222 0.23970 -54.44185 -53.48259 -54.54297 -53.51340 

3h 19.69977 0.64943 18.40026 20.99928 18.41027 21.28566 

Apse 

1h 1.28130 0.05416 1.17293 1.38967 1.17568 1.38330 

2h -49.96142 0.52199 -51.00591 -48.91693 -51.22481 -48.88708 

3h 26.03085 0.89292 24.24412 27.81759 24.60099 28.34856 

Baltalksnis 

1h 1.36976 0.08685 1.19597 1.54354 1.18365 1.53191 

2h -56.11828 0.34034 -56.79929 -55.43727 -56.60976 -55.16017 

3h 17.84767 1.00455 15.83756 19.85777 16.71816 20.70120 

 
±ƛǊǎŀǳƎǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǾƛŜƴņŘƻƧǳƳŀƳ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǊ нлмтΦ ƎŀŘņ 

ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ ƛǊ ŀǳƎǎǘƛ όнΦпΦ ǘŀōǳƭŀύΣ Ǝŀƴ ǘƻ ǇņǊōŀǳŘƻǘ ǳȊ ƪƻŜŦƛŎƛŜƴǘǳ 
ŀǇǊŢƫƛƴņǑŀƴņ ƛȊƳŀntotajiem datiem (dati bez autoƪƻǊŜƭņŎƛƧŀǎύΣ Ǝŀƴ ŀǊơ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴņǑŀƴņ 
ƴŜƛȊƳŀƴǘƻǘŀƧƛŜƳ ŘŀǘƛŜƳ όǘƛŜ ƳŜȌŀ ŜƭŜƳŜƴǘƛΣ ƪŀǎ ŀǘōƛƭǎǘ ƳŜǘƻŘƛƪŀǎ ǎŀŘŀưņ ŀǇǊŀƪǎǘơǘŀƧƛŜƳ ƪǊƛǘŢǊƛƧƛŜƳΣ 
ōŜǘ ƛȊǎƭŢƎǘƛ ƴƻ ŀǇǊŢƫƛƴƛŜƳ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎ ŘŢưύΦ  
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Tabula 2.4. MŜȌŀ ŜƭŜƳŜƴǘŀ virsaugǎǘǳƳŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưŀ ό2.мΦ ŦƻǊƳǳƭŀύ ǇǊƻƎƴƻȊŢǘņ ƛƪƎŀŘŢƧņ 
ŀǳƎǎǘǳƳŀ ǇƛŜŀǳƎǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ 
ǾŢǊǘơōņƳ 

D
a

ti 

S
u
g

a 

V
id

 

M
R

E
S 

M
R

E
S

 % 

A
M

R
E

S 

R
M

S
E 

R
M

S
E

 % 

M
S

E 

M
E

F 

V
R R
 

R
2 

N
 

A
IC

 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 

iz
m

a
n
to

tie
 d

a
ti 

P 0.22 0.01 3.49 0.08 0.10 46.55 0.01 0.57 0.609 0.668 0.446 1098 -5017.8 

E 0.34 0.02 6.39 0.10 0.13 38.08 0.02 0.57 0.824 0.698 0.488 698 -2852.5 

B 0.35 0.02 4.65 0.13 0.17 48.19 0.03 0.48 0.647 0.729 0.532 786 -2796.1 

M 0.34 0.01 2.54 0.10 0.12 36.50 0.01 0.31 0.731 0.831 0.690 141 -589.3 

A 0.45 0.03 6.85 0.15 0.20 44.39 0.04 0.43 0.695 0.765 0.585 237 -766.8 

Ba 0.40 0.01 2.48 0.13 0.17 42.18 0.03 0.51 0.624 0.706 0.499 109 -387.8 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 

n
e

iz
m

a
n
to

tie
 d

a
ti P 0.20 0.00 0.58 0.08 0.09 46.39 0.01 0.60 0.517 0.639 0.408 1472 -6931.8 

E 0.33 0.02 5.82 0.10 0.13 38.31 0.02 0.58 0.885 0.701 0.491 844 -3492.8 

B 0.30 0.00 -0.75 0.12 0.15 50.60 0.02 0.61 0.541 0.636 0.405 944 -3544.3 

M 0.29 0.00 -0.31 0.09 0.11 38.65 0.01 0.40 0.735 0.776 0.603 162 -701.8 

A 0.34 0.01 2.64 0.14 0.17 49.38 0.03 0.56 0.473 0.664 0.441 261 -929.3 

Ba 0.38 0.02 5.59 0.14 0.17 45.53 0.03 0.68 0.546 0.590 0.349 89 -309.0 

V
is

i d
a

ti 

P 0.21 0.00 1.87 0.08 0.10 46.45 0.01 0.58 0.560 0.653 0.427 2570 -11949.6 

E 0.33 0.02 6.08 0.10 0.13 38.16 0.02 0.58 0.856 0.700 0.490 1542 -6350.8 

B 0.32 0.01 1.90 0.13 0.16 49.42 0.03 0.53 0.598 0.692 0.480 1730 -6338.1 

M 0.31 0.00 1.11 0.09 0.12 37.35 0.01 0.35 0.732 0.809 0.654 303 -1296.3 

A 0.39 0.02 4.93 0.14 0.18 46.63 0.03 0.46 0.612 0.739 0.546 498 -1695.6 

Ba 0.39 0.02 3.85 0.14 0.17 43.21 0.03 0.58 0.596 0.662 0.439 198 -702.7 

Vid - ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņ ǳȊƳŢǊơǘņ ǾŢǊǘơōŀΣ ƳΤ aw9{ - ǾƛŘŢƧņ ƴƻǾƛǊȊŜΣ ƳΤ aw9{҈ - ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜΤ !aw9{ - 
ǾƛŘŢƧņ ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜΣ ƳΤ wa{9 ς standartnovirze, m; RMSE% - ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ a{9 - ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀΣ ƳΤ 
MEF - ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜǎ ƛƴŘŜƪǎǎΤ VR - ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀΤ w - ƪƻǊŜƭņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ wн - ŘŜǘŜǊƳƛƴņŎƛƧŀǎ ƛƴŘŜƪǎǎΤ b - 

elementu skaits; AIC - Akaikes indekss. 

 
Hdom m 

 A1.3 gadi 

2.8Φ ŀǘǘŢƭǎΦ Priedes uȊƳŢǊơǘņǎ virsaugstuma (Hdom) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un aǇǊƻƪǎƛƳŢǘņ virsaugstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ млл ƎŀŘƛ (H100 = 39; 33; 27; 21; 15; 9 m). 
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Hdom m 

 A1.3 gadi 

2.9Φ ŀǘǘŢƭǎΦ 9ƎƭŜǎ ǳȊƳŢǊơǘņǎ virsaugstuma (Hdom) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛǊǎaugstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ млл ƎŀŘƛ όI100 = 39; 33; 27; 21; 15; 9 m). 

 
Hdom m 

 A1.3 gadi 

2.10Φ ŀǘǘŢƭǎΦ .ŢǊȊŀ uȊƳŢǊơǘņǎ virsaugstuma (Hdom) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛǊǎaugstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ рл ƎŀŘƛ όI50 = 36; 30; 24; 18; 12 m). 

 
Hdom m 

 A1.3 gadi 

2.11Φ ŀǘǘŢƭǎΦ aŜƭƴŀƭƪǑƸŀ ǳȊƳŢǊơǘņǎ virsaugstuma (Hdom) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛǊǎaugstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ рл ƎŀŘƛ όI50 = 30; 24; 18; 12 m). 
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Hdom m 

 A1.3 gadi 

2.12Φ ŀǘǘŢƭǎΦ !ǇǎŜǎ ǳȊƳŢǊơǘņǎ virsaugstuma (Hdom) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛǊǎaugstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ млл ƎŀŘƛ όI50 = 39; 33; 27; 21; 15 m). 

 
Hdom m 

 A1.3 gadi 

2.13Φ ŀǘǘŢƭǎΦ .ŀƭǘŀƭƪǑƸŀ ǳȊƳŢǊơǘņǎ virsaugstuma (Hdom) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛǊǎaugstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.1. formula) ŀǘƪŀǊơōņ ƴƻ ŀǳƎǎǘǳƳŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ нл ƎŀŘƛ όI20 = 21; 18; 15; 12; 9 m). 

 

2.3. #ÁÕÒÍóÒÁ ÁÕÇĤÁÎÁÓ ÇÁÉÔÁÓ ÍÏÄÅÌÉÓ 

2.3ȢρȢ -ÁÔÅÒÉàÌÓ ÕÎ ÍÅÔÏÄÉËÁ 

5ŀǘǳ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻƧŀ Řŀǘǳǎ ǇŀǊ 1831 ƳŜȌŀ ŜƭŜƳŜƴǘƛŜƳ όǇŀǊ ǾƛŜƴǳ ƳŜȌŀ ŜƭŜƳŜƴǘǳ ǳȊǎƪŀǘŀ 
ǾƛŜƴŀǎ ƪƻƪǳ ǎǳƎŀǎ ǾƛŜƴŀǎ ǇŀŀǳŘȊŜǎ ǾƛŜƴņ ǎǘņǾņ ŜǎƻǑǳǎ ƪƻƪǳǎύ ƴƻ 992 MSI 2014. - 2016Φ ƎŀŘņ ŀǘƪņǊǘƻǘƛ 
ǳȊƳŢǊơǘŀƧƛŜƳ ǇŀǊŀǳƎƭŀǳƪǳƳƛŜƳΣ ƪǳǊƛ ŀǘōƛƭǎǘ ǎŜƪƻƧƻǑƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΥ  

V ƳŜȌŀ ŜƭŜƳŜƴǘƛ ƛǊ tмǎǘ ό447 ƳŜȌŀ ŜƭŜƳŜƴǘƛύΣ 9мǎǘ ό323), B1st (441), A1st (79), M1st 
(112), Ba1st (77), E2st (352);  

V ƪŀǘǊņ ǳȊƳŢǊơǑŀƴŀǎ Ŏƛƪƭņ ƳŜȌŀ ŜƭŜƳŜƴǘŀƳ ǳȊƳŢǊơǘƛ ǾƛǎƳŀȊ о ŘȊơǾƛ ƪƻƪƛΤ  
V Ǿƛǎņǎ ǳȊƳŢǊơǑŀƴŀǎ ǊŜƛȊŢǎ ȊƛƴņƳǎ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǎΤ  
V starpƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ ǇŜǊƛƻŘņ ǇŀǊŀǳƎƭŀǳƪǳƳņ ƴƻŎƛǊǎǘƻ ƪƻƪǳ ǑƫŢǊǎƭŀǳƪǳƳǎ ƴŜǇņǊǎƴƛŜŘȊ 
р҈ ƴƻ ǎņƪƻǘƴŢƧƛ ǳȊƳŢǊơǘņ ƪƻƪŀǳŘȊŜǎ ǑƫŢǊǎƭŀǳƪǳƳŀ; 

V ƳŜȌŀ ŜƭŜƳŜƴǘŀ ŀǇǊŢƫƛƴņǘŀƛǎ ŎŀǳǊƳŢǊŀ ǘŜƪƻǑŀƛǎ ƛƪƎŀŘŢƧŀƛǎ ǇƛŜŀǳƎǳƳǎ ƴŜŀǘǑƫƛǊŀǎ ǾŀƛǊņƪ 
ƪņ ŘƛǾŀǎ ǎǘŀƴŘŀǊǘƴƻǾƛǊȊŜǎ ƴƻ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳŀ ŘŜǎƳƛǘƎŀŘŜǎ ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņ 
ŎŀǳǊƳŢǊŀ ǘŜƪƻǑņ ƛƪƎŀŘŢƧņ ǇƛŜŀǳƎǳƳŀ. 
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[ŀƛ ƛȊǾŀƛǊơǘƻǎ ƴƻ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎΣ ŀƴŀƭơȊŢ ƴƻ ǾƛŜƴŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛȊƳŀƴǘƻ ǘƛƪŀƛ ǾƛŜƴŀ ǇŜǊƛƻŘŀ 
ŘŀǘǳǎΦ tǊƛƳņǊƛ ǘƛŜƪ ƛȊƳŀƴǘƻǘƛ ƎŀǊņƪņ ǇŜǊƛƻŘŀ όǇƛǊƳņ ǳƴ ǘǊŜǑņ Ŏƛƪƭŀύ ŘŀǘƛΣ ōŜǘΣ Ƨŀ ǑƛŜ Řati neatbilst 
ƛŜǇǊƛŜƪǑƳƛƴŢǘŀƧƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΣ ǘŀŘ ƴņƪƻǑņ ǇǊƛƻǊƛǘņǘŜ ƛǊ ǇŢŘŢƧņ ǇŜǊƛƻŘŀ όƻǘǊņ ǳƴ ǘǊŜǑņ Ŏƛƪƭǎύ ŘŀǘƛΦ 

aŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ŎŀǳǊƳŢǊŀ ƛȊƳŀƛƸǳ ŀǇǊƻƪǎƛƳņŎƛƧŀƛ ǇņǊōŀǳŘơǘǎ ƛŜǇǊƛŜƪǑ 
ƛȊǎǘǊņŘņǘŀƛǎ ǾƛŜƴņŘƻƧǳƳǳǎΣ ƪŀǎ ōŀƭǎǘơǘs ǳȊ ǾƛǎǇņǊƛƴņǘņǎ ŀƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǇƛŜŜƧǳΣ ǘņŘŢƧņŘƛ ŎŀǳǊƳŢǊŀ 
ǇƛŜŀǳƎǳƳǳ ǾŀǊ ǇǊƻƎƴƻȊŢǘ Ȋƛƴƻǘ ǘƛƪŀƛ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧƻ ŎŀǳǊƳŢǊǳ ǳƴ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳǳΣ ōŜǘ 
ƴŀǾ ƴŜǇƛŜŎƛŜǑŀƳŀ ƛƴŦƻǊƳņŎƛƧŀ ǇŀǊ ōƻƴƛǘņǘƛΦ !ƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǾƛŜƴņŘƻƧǳƳs ir ǇŀǇƛƭŘƛƴņǘs ǾŢƭ ŀǊ 
ŀǳŘȊŜǎ L ǎǘņǾŀ ōƛŜȊơōŀǎ ǊņŘơǘņƧǳΣ ƪŀǎ ǊŀƪǎǘǳǊƻ ƪƻƪǳ ǎŀǾǎǘŀǊǇŢƧƻ ƪƻƴƪǳǊŜƴŎƛ (Donis et al., 2015). 

/ŀǳǊƳŢǊŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ŀǇǊƻƪǎƛƳņŎƛƧŀƛ ǇņǊōŀǳŘơǘǎ ƛŜǇǊƛŜƪǑ ƛȊǎǘǊņŘņǘŀƛǎ Hossfeld IV 
ǾƛŜƴņŘƻƧǳƳŀ ό˴͙͍͙͔ͫͭΣ мфууύ ǾƛǎǇņǊƛƴņǘņǎ ŀƭƎŜōǊƛǎƪņǎ ŘƛŦŜǊŜƴŎŜǎ ǇƛŜŜƧŀǎ ƳƻŘŜƭƛǎ όYǊǳƳƭŀnd & Eng, 
нллрύΣ ƪǳǊǑ ƳƻŘƛŦƛŎŢǘǎ ƛŜƪưŀǳƧƻǘ ǇŀǇƛƭŘǳǎ ŀǳŘȊŜǎ ǊŜƭŀǘơǾƻ ōƛŜȊơōǳΥ 
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ὔ ὭὴϽὲ  (2.2.2) 

ὲ ϽὈ ϽὌ  (2.2.3) 

kur D2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧŀƛǎ ŎŀǳǊƳŢǊǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ cm; 
 D1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧŀƛǎ ŎŀǳǊƳŢǊǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ cm; 
 A1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǎ мΦо m ŀǳƎǎǘǳƳņ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ ƎŀŘƛ; 
 A2 ς ƳŜȌŀ elementa vecums 1.3 m ŀǳƎǎǘǳƳņ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ ƎŀŘƛ; 
 N1 ς ƪƻƪŀǳŘȊŜǎ мΦ ǎǘņǾŀ ƪƻƪǳ ǎƪŀƛǘǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ Ƙŀ-1; 
 Nmax ς ƪƻƪŀǳŘȊŜǎ мΦ ǎǘņǾŀ ƳŀƪǎƛƳņƭŀƛǎ ƪƻƪǳ ǎƪŀƛǘǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ Ƙŀ-

1; 
 nmax ς ŀǘǎŜǾƛǑƫŀ мΦ ǎǘņǾŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƳŀƪǎƛƳņƭŀƛǎ ƪƻƪǳ ǎƪŀƛǘǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ 

ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ Ƙŀ-1; 
 ip ς ŀǘǎŜǾƛǑƫŀ мΦ ǎǘņǾŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ơǇŀǘǎǾŀǊǎΤ 
 H1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧŀƛǎ ŀǳƎǎǘǳƳǎ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ ƳΤ 
 1hς3Τ ʲ1ς3 ς koeficienti. 

 
aŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜƭŢǘŀ ŘŀǘƻǊǇǊƻƎǊŀƳƳņ {t{{ мпΦл ŦƻǊ 

WindowsΣ ƛȊƳŀƴǘƻƧƻǘ Ǌơƪǳ Non-linear regression. 
±ƛŜƴņŘƻƧǳƳǳ ŀǘōƛƭǎǘơōŀ ƛȊǾŢǊǘŢǘŀ ƛȊƳŀƴǘƻƧƻǘ ǎŜƪƻƧƻǑǳǎ ǎǘŀǘƛǎǘƛǎƪƻǎ ǊņŘơǘņƧǳǎΥ  
V ǾƛŘŢƧņ ƴƻǾƛǊȊŜ όaw9{ύΣ  

V ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜ aw9{҈ύΤ  

V ǾƛŘŢƧņ ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜ ό!aw9{ύΤ  

V standartnovirze (RMSE)  

V ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎ όwa{9҈ύ  

V ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀ όa{9ύΤ  

V ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜ όa9CύΤ ǳƴ  

V ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀ ό±wύΦ  

wņŘơǘņƧǳ ŀǇǊŢƫƛƴņǑŀƴŀǎ ŦƻǊƳǳƭŀǎ Řƻǘŀǎ мΦ ǇƛŜƭƛƪǳƳņΦ 
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2.3.2. 2ÅÚÕÌÔàÔÉ 

.ŀƭǎǘƻǘƛŜǎ ǳȊ a{L мΦΣ нΦ ǳƴ оΦ Ŏƛƪƭŀ ŘŀǘƛŜƳ ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ƳŜȌŀ 
ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜƭƛƳ όнΦрΦ ǘŀōǳƭŀύΦ Wŀǳƴņǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ 
ŀǇǊŢƫƛƴņǘŀǎ ƪƻƳōƛƴŢǘŀƧņ р ǳƴ мл ƎŀŘǳ Ŏƛƪƭŀ ǾŀǊƛŀƴǘņ ǾƛŜƴƭŀƛŎơƎƛ ƛȊƳŀƴǘƻƧƻǘ Ǿƛǎǳ ǘǊơǎ Ŏƛƪƭǳ ŘŀǘǳǎΣ ōŜǘ 
ŀƴŀƭơȊŢ ƴƻ ǾƛŜƴŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛȊƳŀƴǘƻ ǘƛƪŀƛ ǾƛŜna perioda datus (dati bez autoƪƻǊŜƭņŎƛƧŀǎύΦ  

 
Tabula 2.5. ±ƛŘŢƧņ ŎŀǳǊƳŢǊŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưŀ ό2.2. formula) нлмтΦ ƎŀŘņ ŀǇǊƻƪǎƛƳŢǘņǎ 

ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ǳƴ ǘƻ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

Suga Koef. ±ŢǊǘơōŀ 
Standard- 
ƪưǹŘŀ 

фр҈ ǘƛŎŀƳơōŀǎ ƛƴǘŜǊǾņƭǎ 
фр҈ ƴƻƎǊƛŜȊǘŀƛǎ ǘƛŎŀƳơōŀǎ 

ƛƴǘŜǊǾņƭǎ 

Min. Maks. Min. Maks. 

Priede 

1h 0.80400 0.04900 0.70600 0.90300 0.71900 0.91500 

2h -37.43100 3.39600 -44.22600 -30.63600 -43.75100 -29.55200 

3h 32.74800 3.74300 25.25800 40.23800 26.18100 41.25800 

9ƎƭŜ мΦ ǎǘņǾǎ 

1h 0.77500 0.05000 0.67400 0.87500 0.67400 0.88200 

2h -32.59900 20675.73400 -41404.64800 41339.45000 -16266.26000 -7.22900 

3h 37.89800 18860.45000 -37701.77600 37777.57200 31.19400 15822.99300 

.ŢǊȊǎ 

1h 0.66700 0.06400 0.53800 0.79700 0.60400 0.93500 

2h -31.73000 9.87500 -51.48900 -11.97100 -42.52500 -1.25000 

3h 38.32900 9.40700 19.50600 57.15200 1.03700 53.83300 

Melnalksnis 

1h 0.75871 0.05362 0.65141 0.86601 0.63524 0.86926 

2h -45.65368 2.00099 -49.65765 -41.64971 -48.62037 -40.40774 

3h 22.65660 3.86708 14.91860 30.39460 17.25842 32.40529 

Apse 

1h 1.04886 0.04474 0.95935 1.13838 0.96162 1.12459 

2h -33.05705 0.81750 -34.69286 -31.42125 -33.05697 -30.39743 

3h 32.43731 0.88100 30.67444 34.20019 32.43740 35.22022 

Baltalksnis 

1h 0.84046 0.10159 0.63717 1.04375 0.71752 1.08660 

2h -3.19967 803.70337 -1611.40641 1605.00706 -2266.71825 -0.40421 

3h 1.16266 257.58632 -514.26638 516.59171 0.42254 857.29686 

9ƎƭŜ нΦ ǎǘņǾǎ 

1h 0.53000 0.02100 0.48800 0.57300 0.49500 0.57000 

2h -33.84400 0.10100 -34.04700 -33.64100 -33.84400 -33.48200 

3h 36.25700 0.09700 36.06200 36.45100 36.25700 36.60100 

 
±ƛŘŢƧņ ŎŀǳǊƳŢǊŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ǾƛŜƴņŘƻƧǳƳŀƳ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǊ нлмсΦƎŀŘņ ƛŜǘŜƛƪǘŀƧņƳ 

ǳƴ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ ƛǊ ŀǳƎǎǘƛ ǳƴ ǎŀǾǎǘŀǊǇŢƧƛ ưƻǘƛ ƭơŘȊơƎƛ όнΦсΦ ǘŀōǳƭŀύΦ 
WņŀǘȊơƳŢΣ ƪŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǇǊŢƫƛƴņǘƛ Ǝŀƴ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴņǑŀƴņ ƛȊƳŀƴǘƻǘŀƧƛŜƳ ŘŀǘƛŜƳ όŘŀǘƛ 
ōŜȊ ŀǳǘƻ ƪƻǊŜƭņŎƛƧŀǎύΣ Ǝŀƴ ŀǊơ ƪƻŜŦƛŎƛŜƴǘǳ ŀǇǊŢƫƛƴņǑŀƴņ ƴŜƛȊƳŀƴǘƻǘŀƧƛŜƳ ŘŀǘƛŜƳ όǘƛŜ ƳŜȌŀ ŜƭŜƳŜƴǘƛΣ 
ƪŀǎ ŀǘōƛƭǎǘ ƳŜǘƻŘƛƪŀǎ ǎŀŘŀưņ ŀǇǊŀƪǎǘơǘŀƧƛŜƳ ƪǊƛǘŢǊƛƧƛŜƳΣ ōŜǘ ƛȊǎƭŢƎǘƛ ƴƻ ŀǇǊŢƫƛƴƛŜƳ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎ ŘŢưύΦ  

9ƪǎǘǊŀǇƻƭŢƧƻǘ Řŀǘǳǎ ƛƭƎņƪņ ƭŀƛƪŀ ǇƻǎƳņ ƪƻƴǎǘŀǘŢǘǎΣ ƪŀ priedei ǳƴ ōŀƭǘŀƭƪǎƴƛƳ ƭƻƒƛǎƪņƪas 
ŎŀǳǊƳŢǊŀ ƛȊƳŀƛƸŀǎ ǘƛŜƪ ǇǊƻƎƴƻȊŢǘŀǎ ŀǊ 2016Φ ƎŀŘņ ƛŜǘŜƛƪǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳΣ ōŜǘ eglei (1. un 2. 
ǎǘņǾņύ ōŢǊȊŀƳΣ ƳŜƭƴŀƭƪǎƴƛƳ ǳƴ baltalksnim ƭƻƒƛǎƪņƪŀǎ ŎŀǳǊƳŢǊŀ iȊƳŀƛƸŀǎ ǘƛŜƪ ǇǊƻƎƴƻȊŢǘŀǎ ŀǊ нлмт. 
ƎŀŘņ ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ όнΦм4. ς 2.21Φ ŀǘǘŢƭƛύΦ 
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Tabula 2.6. MŜȌŀ ŜƭŜƳŜƴǘŀ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀǎ ƳƻŘŜưŀ όн.2Φ ŦƻǊƳǳƭŀύ ǇǊƻƎƴƻȊŢǘņ 
ƛƪƎŀŘŢƧņ ŎŀǳǊƳŢǊŀ ǇƛŜŀǳƎǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧņƳ ǳƴ ŀǊ нлмтΦ ƎŀŘņ 
ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ 
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2
0

1
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P 0.28 0.03 9.85 0.11 0.15 52.40 0.02 0.93 0.99 0.549 0.301 447 -1710 

E 1.st. 0.35 -0.03 -8.25 0.13 0.17 49.15 0.03 1.15 1.22 0.498 0.248 323 -1126 

B 0.29 -0.02 -5.99 0.13 0.19 65.74 0.04 1.29 1.17 0.409 0.167 441 -1449 

M 0.28 -0.04 -14.14 0.10 0.14 49.70 0.02 1.14 0.69 0.390 0.152 112 -439 

A 0.55 -0.03 -5.90 0.20 0.28 51.08 0.08 2.36 1.50 0.071 0.005 79 -197 

Ba 0.31 -0.03 -8.17 0.11 0.13 42.23 0.02 0.93 0.70 0.485 0.235 77 -309 

E 2.st. 0.16 -0.08 -47.86 0.12 0.15 94.84 0.02 1.94 0.78 0.191 0.036 352 -1314 

2
0

1
7 

P 0.28 0.02 7.37 0.10 0.13 47.81 0.02 0.78 0.57 0.538 0.290 447 -1792 

E 1.st. 0.35 0.03 8.86 0.12 0.15 43.65 0.02 0.91 0.54 0.456 0.208 323 -1203 

B 0.29 0.03 10.69 0.12 0.16 54.38 0.03 0.89 0.28 0.405 0.164 441 -1617 

M 0.28 0.01 2.78 0.09 0.13 45.21 0.02 0.94 0.50 0.397 0.157 112 -461 

A 0.55 0.02 3.68 0.17 0.24 42.38 0.05 1.62 0.71 0.057 0.003 79 -227 

Ba 0.31 0.02 6.29 0.10 0.13 40.25 0.02 0.84 0.49 0.480 0.230 77 -317 

E 2.st. 0.16 0.02 10.52 0.09 0.11 69.49 0.01 1.04 0.25 0.233 0.054 352 -1533 
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2
0

1
6 

P 0.28 0.03 9.91 0.12 0.16 56.73 0.03 0.91 0.72 0.490 0.241 732 -2693 

E 1.st. 0.36 -0.03 -8.36 0.15 0.20 55.72 0.04 1.06 0.93 0.462 0.213 540 -1745 

B 0.29 -0.02 -6.31 0.14 0.20 68.59 0.04 1.08 0.74 0.389 0.151 758 -2454 

M 0.29 -0.03 -9.32 0.11 0.15 52.22 0.02 0.96 0.41 0.375 0.141 174 -660 

A 0.56 0.00 -0.27 0.19 0.24 43.70 0.06 1.51 1.01 0.248 0.062 118 -330 

Ba 0.30 -0.03 -11.03 0.13 0.16 53.38 0.03 1.14 0.46 0.272 0.074 122 -443 

E 2.st. 0.16 -0.08 -48.49 0.13 0.16 101.87 0.03 1.65 0.54 0.178 0.032 584 -2134 

2
0

1
7 

P 0.28 0.02 6.46 0.11 0.15 53.19 0.02 0.80 0.43 0.487 0.237 732 -2787 

E 1.st. 0.36 0.03 8.26 0.13 0.18 50.93 0.03 0.89 0.44 0.433 0.187 540 -1843 

B 0.29 0.02 8.37 0.13 0.18 61.86 0.03 0.88 0.22 0.381 0.145 758 -2610 

M 0.29 0.02 6.64 0.11 0.14 49.98 0.02 0.88 0.30 0.396 0.157 174 -675 

A 0.56 0.04 7.14 0.16 0.22 38.95 0.05 1.20 0.48 0.233 0.055 118 -358 

Ba 0.30 0.01 3.04 0.12 0.15 50.60 0.02 1.02 0.34 0.274 0.075 122 -456 

E 2.st. 0.16 0.01 8.26 0.10 0.13 79.99 0.02 1.02 0.19 0.207 0.043 584 -2416 

V
is

i d
a

ti 

2
0

1
6 

P 0.28 0.03 9.89 0.11 0.15 55.03 0.02 0.92 0.81 0.511 0.261 1179 -4406 

E 1.st. 0.36 -0.03 -8.32 0.14 0.19 53.25 0.04 1.09 1.02 0.473 0.223 863 -2871 

B 0.29 -0.02 -6.19 0.14 0.20 67.42 0.04 1.15 0.87 0.394 0.155 1199 -3908 

M 0.28 -0.03 -11.18 0.11 0.14 50.91 0.02 1.02 0.50 0.376 0.142 286 -1105 

A 0.56 -0.01 -2.51 0.19 0.26 46.25 0.07 1.82 1.19 0.174 0.030 197 -532 

Ba 0.31 -0.03 -9.90 0.12 0.15 48.71 0.02 1.07 0.54 0.353 0.125 199 -755 

E 2.st. 0.16 -0.08 -48.25 0.12 0.16 98.99 0.02 1.74 0.61 0.183 0.033 936 -3453 

2
0

1
7 

P 0.28 0.02 6.81 0.11 0.14 51.12 0.02 0.79 0.48 0.505 0.255 1179 -4580 

E 1.st. 0.36 0.03 8.48 0.13 0.17 48.24 0.03 0.89 0.47 0.440 0.193 863 -3042 

B 0.29 0.03 9.23 0.13 0.17 59.07 0.03 0.88 0.24 0.388 0.151 1199 -4225 

M 0.28 0.01 5.15 0.10 0.14 47.89 0.02 0.90 0.36 0.392 0.154 286 -1140 

A 0.56 0.03 5.76 0.17 0.22 39.91 0.05 1.35 0.56 0.160 0.026 197 -590 

Ba 0.31 0.01 4.33 0.11 0.14 46.25 0.02 0.96 0.39 0.351 0.123 199 -775 

E 2.st. 0.16 0.01 9.13 0.09 0.12 75.91 0.01 1.03 0.21 0.216 0.047 936 -3950 

Vid - ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņ ǳȊƳŢǊơǘņ ǾŢǊǘơōŀΣ ƳΤ aw9{ - ǾƛŘŢƧņ ƴƻǾƛǊȊŜΣ ƳΤ aw9{҈ - ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜΤ !aw9{ - 
ǾƛŘŢƧņ ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜΣ ƳΤ wa{9 ς standartnovirze, m; RMSE% - ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ a{9 - ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀΣ ƳΤ 
MEF - ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜǎ ƛƴŘŜƪǎǎΤ ±w - ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀΤ w - ƪƻǊŜƭņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ wн - ŘŜǘŜǊƳƛƴņŎƛƧŀǎ ƛƴŘŜƪǎǎΤ b - 

elementu skaits; AIC - Akaikes indekss. 
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Dg cm 

 A1.3 gadi 

нΦмпΦ ŀǘǘŢƭǎΦ tǊƛŜŘŜǎ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ млл ƎŀŘƛ όD100 = 8; 16; 24; 32; 40; 48 cm). 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 

 
 

Dg cm 

 A1.3 gadi 

2.15Φ ŀǘǘŢƭǎΦ 9ƎƭŜǎ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ млл ƎŀŘƛ ό5100 = 8; 16; 24; 32; 40; 48 cm) ǳƴ ǇƛŜ мΦ ǎǘņǾŀ ǊŜƭŀǘơǾņǎ ōƛŜȊơōŀǎ лΦрр. 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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Dg cm 

 A1.3 gadi 

нΦмсΦ ŀǘǘŢƭǎΦ .ŢǊȊŀ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ рл ƎŀŘƛ ό550 = 6; 12; 18; 24; 36 cm) ǳƴ ǇƛŜ мΦ ǎǘņǾŀ ǊŜƭŀǘơǾņǎ ōƛŜȊơōŀǎ лΦрр. 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛentiem. 

 
 

Dg cm 

 A1.3 gadi 

нΦмтΦ ŀǘǘŢƭǎΦ aŜƭƴŀƭƪǑƸŀ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ 
vecuma (A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ 
ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ рл ƎŀŘƛ ό550 = 8; 12; 16; 20; 24; 28 cm) ǳƴ ǇƛŜ мΦ ǎǘņǾŀ ǊŜƭŀǘơǾņǎ ōƛŜȊơōŀǎ лΦрр. 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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Dg cm 

 A1.3 gadi 

2.18. ŀǘǘŢƭǎΦ !ǇǎŜǎ ǳȊƳŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) 
un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ ƪǊǹǑŀǳƎǎǘǳƳŀ 

ǾŜŎǳƳņ рл ƎŀŘƛ ό550 = 12; 20; 28; 36; 44 cm) ǳƴ ǇƛŜ мΦ ǎǘņǾŀ ǊŜƭŀǘơǾņǎ ōƛŜȊơōŀǎ лΦрр. 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 

 
 

Dg cm 

 A1.3 gadi 

нΦмфΦ ŀǘǘŢƭǎΦ .ŀƭǘŀƭƪǑƸŀ ǳzmŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ 
(A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ 

ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ нл ƎŀŘƛ ό520 = 8; 16; 24; 32; 40; 48 cm) ǳƴ ǇƛŜ мΦ ǎǘņǾŀ ǊŜƭŀǘơǾņǎ ōƛŜȊơōŀǎ лΦрр. 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 
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Dg cm 

 A1.3 gadi 

нΦнлΦ ŀǘǘŢƭǎΦ 9ƎƭŜǎ нΦ ǎǘņǾŀ uȊƳŢǊơǘņǎ ǾƛŘŢƧņ ŎŀǳǊƳŢǊŀ (Dg) ƛȊƳŀƛƸŀǎ ŀǘƪŀǊơōņ ƴƻ ƪǊǹǑŀǳƎǎǘǳƳŀ 
vecuma (A1.3) un ŀǇǊƻƪǎƛƳŢǘņ ǾƛŘŢƧņ augstuma ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ (2.2. formula) ŀǘƪŀǊơōņ ƴƻ ŎŀǳǊƳŢǊŀ 
ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳņ млл ƎŀŘƛ ό5100 = 8; 16; 24; 32 cm) ǳƴ ǇƛŜ мΦ ǎǘņǾŀ ǊŜƭŀǘơǾņǎ ōƛŜȊơōŀǎ лΦрр. 

½ŀưņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмсΦ ƎŀŘņ ƛŜǘŜƛƪǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΣ Ȋƛƭņ ƭơƴƛƧŀ ς ǇǊƻƎƴƻȊŢǘņ 
ŀǳƎǑŀƴŀǎ Ǝŀƛǘŀ ŀǊ нлмтΦ ƎŀŘņ ŀǇǊŢƫƛƴņǘŀƧƛŜƳ ƪƻŜŦƛŎƛŜƴǘƛŜƳΦ 

 
 

2.4 £ĈóÒÓÌÁÕËÕÍÁ ÉÚÍÁÉĒÕ ÍÏÄÅÌÉÓ 

2.4ȢρȢ -ÁÔÅÒÉàÌÓ ÕÎ ÍÅÔÏÄÉËÁ 

aŜȌŀ ŜƭŜƳŜƴǘŀ ƛƪƎŀŘŢƧņ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ǇǊƻƎƴƻȊŢǑŀƴŀƛΣ ōŀƭǎǘƻǘƛŜǎ ǳȊ 2014. ς 2016. 
gada ǇņǊƳŢǊơƧǳƳŀ ŘŀǘƛŜƳΣ ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ƛŜǇǊƛŜƪǑŢƧņ ƎŀŘņ ƛȊǎǘǊņŘņǘŀƧŀƳ  
ǾƛŜƴņŘƻƧǳƳam: 

Ὣ Ὣ  ϽὰὲὫ Ͻὰὲὃ Ͻᾀ Ͻ
ὔ

ὔ
ὃ ὃ  (2.3) 

kur g2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ Ƴ2ha-1; 
 g1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ Ƴ2ha-1; 
 A1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ ƎŀŘƛΤ 
 A2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ ƎŀŘƛΤ 
 zH ς ǇŢŎ 2.1. formulas ǇǊƻƎƴƻȊŢǘŀƛǎ ǇƛŜŎǳ ƎŀŘǳ ǾƛŘŢƧŀƛǎ ǇŜǊƛƻŘƛǎƪŀƛǎ ŀǳƎǎǘǳƳŀ 

pieaugums, m;  
 Nmax ς ƳŀƪǎƛƳņƭŀƛǎ ƳŜȌŀǳŘȊŜǎ L ǎǘņǾŀ ƪƻƪǳ ǎƪŀƛǘǎΣ Ƙŀ-1 (2.2. formula); 
 N1 ς ƳŜȌŀǳŘȊŜǎ мΦ ǎǘņǾŀ ƪƻƪǳ ǎƪŀƛǘǎ ǇƛǊƳŀƧņ ǳȊƳŢǊơǑŀƴŀǎ ǊŜƛȊŢΣ Ƙŀ-1; 
 1hς4 ς ŜƳǇơǊƛǎƪƛŜ ƪƻŜŦƛŎƛŜƴǘƛΣ ƪŀǎ ŀǘƪŀǊơƎƛ ƴƻ ƪƻƪǳ ǎǳƎŀǎΦ 

 
¢ņǇŀǘ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛƪƎŀŘŢƧņ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ǇǊƻƎƴƻȊŢǑŀƴŀƛ ŀǇǊƻƪǎƛƳŢǘǎ Ƨŀǳƴǎ 

ǾƛŜƴņŘƻƧǳƳǎΥ 

Ὃ Ὃ  Ͻ
ὃ

ρππ
Ͻὃ Ͻ

Ὃ

ὃ
Ͻ
Ὃὒ

ὃ
Ͻ
ὛὍ

ὃ
ὃ ὃ  (2.4) 

kur G2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ Ƴ2ha-1; 
 G1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ Ƴ2ha-1; 
 A1 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņΣ ƎŀŘƛΤ 
 A2 ς ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳǎ ǇŜǊƛƻŘŀ ōŜƛƎņǎΣ ƎŀŘƛΤ 
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 GL ς ǑƫŢǊǎƭŀǳƪǳƳŀ ǎǳƳƳŀ ǇŜǊƛƻŘŀ ǎņƪǳƳņ ƳŜȌŀ ŜƭŜƳŜƴǘƛŜƳΣ ƪŀǎ ǾƛŜƴņŘƛ Ǿŀƛ 
ƭƛŜƭņƪƛ ǇŀǊ ƪƻƴƪǊŢǘƻ ƳŜȌŀ ŜƭŜƳŜƴǘǳ όƧŀ мΦ ǎǘņǾŀ ƳŜȌŀ ŜƭŜƳŜƴǘǎΣ ǘŀŘ мΦ ǎǘņǾŀ 
ǑƫŢǊǎƭŀǳƪǳƳǎΣ Ƨŀ нΦ ǎǘņǾŀ ƳŜȌŀ ŜƭŜƳŜƴǘǎΣ ǘŀŘ мΦ ǳƴ нΦ ǎǘņǾŀ ǑƫŢǊǎƭŀǳƪǳƳŀ 
summa), m2ha-1; 

 SI ς ǇŢŎ 2.мΦ ŦƻǊƳǳƭŀǎ ǇǊƻƎƴƻȊŢǘŀƛǎ ǾƛŘŢƧŀƛǎ ŀǳƎǎǘǳƳs ƪǊǹǑŀǳƎǎǘǳƳŀ ōņȊŜǎ 
ǾŜŎǳƳņ όtΣ 9 млл ƎŀŘƛΤ .Σ aΣ ! рл ƎŀŘƛΤ .ŀ нл ƎŀŘƛύ, m;  

 1hς6 ς ŜƳǇơǊƛǎƪƛŜ ƪƻŜŦƛŎƛŜƴǘƛΣ ƪŀǎ ŀǘƪŀǊơƎƛ ƴƻ ƪƻƪǳ ǎǳƎŀǎΦ 
 
~ƫŢǊǎƭŀǳƪǳƳǳ ƛȊƳŀƛƸŀǎ ƳƻŘŜưƛ (2.3. un 2.4. formula) ƛȊǎǘǊņŘņti Ǝŀƴ L ǎǘņǾŀΣ Ǝŀƴ LL ǎǘņǾŀ ƳŜȌŀ 

elementu ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜƭŢǑŀƴŀƛΦ ~ƻ ƳƻŘŜưǳ Řŀǘǳ ŀƴŀƭơȊŢ ƛȊƳŀƴǘƻ 2453 ƳŜȌŀ ŜƭŜƳŜƴǘǳ 
datus no 2014. ςнлмсΦ ƎŀŘņ ŀǘƪņǊǘƻǘƛ ǳȊƳŢǊơǘŀƧƛŜƳ 1144 a{L ǇŀǊŀǳƎƭŀǳƪǳƳƛŜƳΣ ƪŀǎ ŀǘōƛƭǎǘ ǎŜƪƻƧƻǑƛŜƳ 
ƪǊƛǘŢǊƛƧƛŜƳΥ 
V ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǎǳƎŀ ƛǊ priede (492 ƳŜȌŀ ŜƭŜƳŜƴǘǎ), egle (885), ōŢǊȊƛ (673), melnalksnis (140), 

apse (118), baltalksnis (145); 
V ƳŜȌŀ ŜƭŜƳŜƴǘŀƳ ǇƛǊƳŀƧņ ǳȊƳŢǊơǑŀƴŀǎ ǊŜƛȊŢ ƪƻƴǎǘŀǘŢǘƛ ǾƛǎƳŀȊ ǘǊơǎ ŘȊơǾƛŜ ƪƻƪƛΤ 
V ŀōņǎ ǳȊƳŢǊơǑŀƴŀǎ ǊŜƛȊŢǎ ȊƛƴņƳǎ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǎΤ 
V ƴŜǾƛŜƴņ ƴƻ ǳȊƳŢǊơǑŀƴŀǎ ŎƛƪƭƛŜƳ ǇŀǊŀǳƎƭŀǳƪǳƳņ ƴŀǾ ǾŜŎņǎ ǇŀŀǳŘȊŜǎ ƪƻƪƛΤ 
V parŀǳƎƭŀǳƪǳƳņ ǎǘŀǊǇ ƛƴǾŜƴǘŀǊƛȊņŎƛƧŀǎ ǇŜǊƛƻŘņ ƴŀǾ ƪƻƴǎǘŀǘŢǘŀ ƪƻƪǳ ŎƛǊǑŀƴŀΦ 

[ŀƛ ƛȊǾŀƛǊơǘƻǎ ƴƻ ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎΣ ŀƴŀƭơȊŢ ƴƻ ǾƛŜƴŀ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƛȊƳŀƴǘƻ ǘƛƪŀƛ ǾƛŜƴŀ ǇŜǊƛƻŘŀ 
ŘŀǘǳǎΦ tǊƛƳņǊƛ ǘƛŜƪ ƛȊƳŀƴǘƻǘƛ ƎŀǊņƪņ ǇŜǊƛƻŘŀ όǇƛǊƳņ ǳƴ ǘǊŜǑņ Ŏƛƪƭŀύ ŘŀǘƛΣ ōŜǘΣ Ƨŀ ǑƛŜ Řŀǘƛ neatbilst 
ƛŜǇǊƛŜƪǑƳƛƴŢǘŀƧƛŜƳ ƴƻǎŀŎơƧǳƳƛŜƳΣ ǘŀŘ ƴņƪƻǑņ ǇǊƛƻǊƛǘņǘŜ ƛǊ ǇŢŘŢƧņ ǇŜǊƛƻŘŀ όƻǘǊņ ǳƴ ǘǊŜǑņ Ŏƛƪƭǎύ ŘŀǘƛΦ 

 
aŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸŀǎ ƳƻŘŜƭŢǘŀs ŘŀǘƻǊǇǊƻƎǊŀƳƳņ MS Excel 2010, 

izmantojot Data analysis Ǌơƪǳ Regression.  
 
VƛŜƴņŘƻƧǳƳǳ ŀǘōƛƭǎǘơōŀ ƛȊǾŢǊǘŢǘŀ ƛȊƳŀƴǘƻƧƻǘ ǎŜƪƻƧƻǑǳǎ ǎǘŀǘƛǎǘƛǎƪƻǎ ǊņŘơǘņƧǳǎΥ  
V ǾƛŘŢƧņ ƴƻǾƛǊȊŜ όaw9{ύΣ  

V ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜ aw9{҈ύΤ  

V ǾƛŘŢƧņ ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜ ό!aw9{ύΤ  

V standartnovirze (RMSE)  

V ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎ όwa{9҈ύ  

V ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀ όa{E);  

V ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜ όa9CύΤ ǳƴ  

V ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀ ό±wύΦ  

wņŘơǘņƧǳ ŀǇǊŢƫƛƴņǑŀƴŀǎ ŦƻǊƳǳƭŀǎ Řƻǘŀǎ мΦ ǇƛŜƭƛƪǳƳņΦ 
 

2.4ȢςȢ 2ÅÚÕÌÔàÔÉ 

LŜǇǊƛŜƪǑŢƧƻǎ ƎŀŘƻǎ ƛȊǎǘǊņŘņǘŀƧŀƳ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜƭƛƳ ό2.оΦ ŦƻǊƳǳƭŀύ нлмтΦ ƎŀŘņ 
ŀǇǊƻƪǎƛƳŢǘŀǎ Ƨŀǳƴŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ (2.7. tabula), ǇƛŜ ǘŀƳ ƳƻŘŜƭơ ƛƪƎŀŘŢƧņ ǑƫŢǊǎƭŀǳƪǳƳŀ 
ǇƛŜŀǳƎǳƳŀ ŀǇǊŢƫƛƴǎ ǇŀǇƛƭŘƛƴņǘǎ ŀǊ ōǊơǾƻ ƭƻŎŜƪƭƛ.  

!ǇǊƻƪǎƛƳŢǘŀǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ƧŀǳƴŀƳ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜƭƛƳ όнΦуΦ ǘŀōǳƭŀύΦ 
Wŀǳƴŀǎ ǾƛŜƴņŘƻƧǳƳǎ ǘŜƻǊŢǘƛǎƪƛ ǳȊǎƪŀǘņƳǎ ǇŀǊ ǇƛŜƳŢǊƻǘņƪǳ ƻǘǊņ ǎǘņǾŀ ƳŜȌŀ ŜƭŜƳŜƴǘǳ ǑƫŢǊǎƭŀǳƪǳƳŀ 
ƛȊƳŀƛƸǳ ǇǊƻƎƴƻȊŢǑŀƴŀƛΣ Ƨƻ ǾƛŜƴņŘƻƧǳƳņ ƪƻƪǳ ƪƻƴƪǳǊŜƴŎŜǎ ŀǘǎǇƻƎǳưƻǑŀƴŀƛ ǘƛŜƪ ƸŜƳǘǎ ǾŢǊņ ƴŜ ǘƛƪŀƛ 
ǇƛǊƳņ ǎǘņǾŀΣ ōŜǘ ŀǊơ ƻǘǊņ ǎǘņǾŀ ǘŀƪǎņŎƛƧŀǎ ǊņŘơǘņƧƛΦ  

[ŀƛ Ǝŀƴ ŀōƛŜƳ ǾƛŜƴņŘƻƧǳƳƛŜƳ ŀǘǎŜǾƛǑƫņƳ ƪƻƪǳ ǎǳƎņƳ ŀǘǎŜǾƛǑƫƛ ƪƻŜŦƛŎƛŜƴǘƛ όŦŀƪǘƻǊƛņƭƛŜ 
ƳŀƛƴơƎƛŜύ ƛǊ ǎǘŀǘƛǎǘƛǎƪƛ ƴŜōǹǘƛǎƪƛ όнΦтΦ ǳƴ нΦуΦ ǘŀōǳƭŀǎύΣ ǘƛŜ ǘƛƪ ǳƴ ǘņ ǘƛŜƪ ǎŀƎƭŀōņǘƛ ǾƛŜƴņŘƻƧǳƳƻǎΣ ƭŀƛ ǘƛƪǘǳ 
ǎŀƎƭŀōņǘŀ ǾƛŜƴǾŜƛŘơƎŀ ǾƛŜƴņŘƻƧǳƳŀ ŦƻǊƳŀΣ ƪŀǎ ŀǘǾƛŜƎƭƻ Ǒƻ ǾƛŜƴņŘƻƧǳƳǳ ǇǊŀƪǘƛǎƪƻ ǇƛŜƭƛŜǘƻǑŀƴǳΦ  
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Tabula 2.7. LŜǇǊƛŜƪǑŢƧƻǎ ƎŀŘƻǎ ƛȊǎǘǊņŘņǘņ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜưa (2.3. formula) нлмтΦ ƎŀŘņ 
ŀǇǊƻƪǎƛƳŢǘņǎ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ǳƴ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

Koka suga 

YƻŦƛŎƛŜƴǘǳ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ±ƛŜƴņŘƻƧǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

koeficients ǾŢǊǘơōŀ ǎǘŀƴŘŀǊǘƪưǹŘŀ 
p-

ǾŢǊǘơōŀ 
ƪƻǊŜƭņŎƛƧŀǎ 
koeficients 

ǎǘŀƴŘŀǊǘƪưǹŘŀ 
elmentu 

skaits 
ōǹǘƛǎƪǳƳǎ 

Priede 

1h 1.75200 0.12771 0.0000 

0.7678 0.1794 492 0.0000 
2h 0.22175 0.01302 0.0000 

3h -0.44801 0.02813 0.0000 

4h -0.46411 0.13949 0.0009 

5h -0.11195 0.04286 0.0093 

Egle 

1h 0.61622 0.08281 0.0000 

0.7151 0.2214 885 0.0000 
2h 0.21421 0.01111 0.0000 

3h -0.18652 0.01954 0.0000 

4h 0.50847 0.09509 0.0000 

5h -0.22325 0.03442 0.0000 

.ŢǊȊǎ 

1h 1.14654 0.13819 0.0000 

0.6931 0.2362 673 0.0000 
2h 0.23830 0.01308 0.0000 

3h -0.31848 0.03387 0.0000 

4h 0.00946 0.09063 0.9169 

5h -0.30633 0.04383 0.0000 

Melnalksnis 

1h 1.05593 0.42359 0.0139 

0.7451 0.1879 140 0.0000 
2h 0.21727 0.02022 0.0000 

3h -0.29200 0.09418 0.0024 

4h -0.03226 0.34517 0.9257 

5h -0.19303 0.08070 0.0181 

Apse 

1h 1.93066 0.44284 0.0000 

0.7530 0.3791 118 0.0000 
2h 0.46403 0.04992 0.0000 

3h -0.55307 0.11243 0.0000 

4h -0.09535 0.27633 0.7307 

5h -0.60840 0.17714 0.0008 

Baltalksnis 

1h 2.12187 0.61968 0.0008 

0.7348 0.3849 145 0.0000 
2h 0.43478 0.04006 0.0000 

3h -0.65045 0.14902 0.0000 

4h -0.55860 0.47019 0.2368 

5h -0.39992 0.14703 0.0074 

 
Tabula 2.8. нлмтΦ ƎŀŘņ ƛȊǎǘǊņŘņǘņ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜưŀ ό2.4. formula) ŀǇǊƻƪǎƛƳŢǘņǎ 

ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōŀǎ ǳƴ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

Koka suga 

YƻŦƛŎƛŜƴǘǳ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ±ƛŜƴņŘƻƧǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

koeficients ǾŢǊǘơōŀ ǎǘŀƴŘŀǊǘƪưǹŘŀ 
p-

ǾŢǊǘơōŀ 
ƪƻǊŜƭņŎƛƧŀǎ 
koeficients 

ǎǘŀƴŘŀǊǘƪưǹŘŀ 
elmentu 

skaits 
ōǹǘƛǎƪǳƳǎ 

Priede 

1h 0.18916 0.03216 0.0000 

0.8136 0.1630 492 0.0000 

2h -0.07944 0.03193 0.0132 

3h -9.31479 1.48963 0.0000 

4h 0.92510 0.04714 0.0000 

5h -0.37499 0.03547 0.0000 

6h 0.14338 0.01662 0.0000 

Egle 

1h 0.21188 0.02953 0.0000 

0.8461 0.1689 885 0.0000 

2h -0.12098 0.03619 0.0009 

3h 13.62128 3.02530 0.0000 

4h 1.06915 0.03245 0.0000 

5h -0.17308 0.01155 0.0000 

6h 0.02417 0.01958 0.2173 

.ŢǊȊǎ 

1h 0.34223 0.03258 0.0000 

0.7941 0.1993 673 0.0000 

2h -0.45573 0.05344 0.0000 

3h -2.06353 0.49522 0.0000 

4h 1.00152 0.04605 0.0000 

5h -0.25272 0.01558 0.0000 

6h 0.04876 0.01047 0.0000 

Melnalksnis 
1h 0.23645 0.08027 0.0038 

0.8456 0.1509 140 0.0000 
2h -0.24921 0.13263 0.0624 
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Koka suga 
YƻŦƛŎƛŜƴǘǳ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ±ƛŜƴņŘƻƧǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ 

koeficients ǾŢǊǘơōŀ ǎǘŀƴŘŀǊǘƪưǹŘŀ 
p-

ǾŢǊǘơōŀ 
ƪƻǊŜƭņŎƛƧŀǎ 
koeficients 

ǎǘŀƴŘŀǊǘƪưǹŘŀ 
elmentu 

skaits 
ōǹǘƛǎƪǳƳǎ 

3h 5.36415 5.71301 0.3495 

4h 1.05271 0.06839 0.0000 

5h -0.20953 0.03522 0.0000 

6h 0.02142 0.05577 0.7015 

Apse 

1h 0.49877 0.13330 0.0003 

0.8242 0.3278 118 0.0000 

2h -0.67513 0.23614 0.0051 

3h 7.76113 5.37882 0.1518 

4h 1.41832 0.11873 0.0000 

5h -0.18657 0.03860 0.0000 

6h -0.02458 0.05013 0.6249 

Baltalksnis 

1h 0.51025 0.15398 0.0012 

0.8214 0.3248 145 0.0000 

2h -0.96143 0.35707 0.0080 

3h 9.24822 7.93726 0.2459 

4h 1.17040 0.08084 0.0000 

5h -0.28978 0.04070 0.0000 

6h -0.06710 0.12141 0.5814 

 
!ōƛŜƳ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜưƛŜƳ ƛǊ ŀǳƎǎǘƛ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ Ǝŀƴ ǘƻǎ ǇņǊōŀǳŘƻǘ ǳȊ 

ƳƻŘŜưŀ ƛȊǎǘņŘŢ ƛȊƳŀƴǘƻǘŀƧƛŜƳ ŘŀǘƛŜƳΣ Ǝŀƴ ŀǊơ ƳƻŘŜưǳ ƛȊǎǘǊņŘŢ ƴŜƛȊƳŀƴǘƻǘŀƧƛŜƳ ŘŀǘƛŜƳ όǘƛŜ ƳŜȌŀ 
ŜƭŜƳŜƴǘƛΣ ƪŀǎ ŀǘōƛƭǎǘ ƳŜǘƻŘƛƪŀǎ ǎŀŘŀưņ ŀǇǊŀƪǎǘơǘŀƧƛŜƳ ƪǊƛǘŢǊƛƧƛŜƳΣ ōŜǘ ƛȊǎƭŢƎǘƛ ƴƻ ŀǇǊŢƫƛƴƛŜƳ 
ŀǳǘƻƪƻǊŜƭņŎƛƧŀǎ ŘŢưύΦ bŜŘŀǳŘȊ ŀǳƎǎǘņƪƛ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ƛǊ нΦпΦ ǾƛŜƴņŘƻƧǳƳŀƳ (2.9. un 2.10. tabulas).  

 
Tabula 2.9. LŜǇǊƛŜƪǑŢƧƻǎ ƎŀŘƻǎ ƛȊǎǘǊņŘņǘņ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜưŀ όнΦо. 

ŦƻǊƳǳƭŀύ ǇǊƻƎƴƻȊŢǘņ ƛƪƎŀŘŢƧņ ǑƫŢǊǎƭŀǳƪǳƳŀ ǇƛŜŀǳƎǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ ŀǊ нлмтΦ ƎŀŘņ 
ŀǇǊƻƪǎƛƳŢǘŀƧņƳ ƪƻŜŦƛŎƛŜƴǘǳ ǾŢǊǘơōņƳ 

D
a

ti 

S
u
g
a 

V
id

 

M
R

E
S 

M
R

E
S

 % 

A
M

R
E

S 

R
M

S
E 

R
M

S
E

 %
 

M
S

E 

M
E

F 

V
R R
 

R
2  N
 

A
IC

 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 

iz
m

a
n
to

tie
 d

a
ti P 0.33 0.00 0.00 0.12 0.18 54.51 0.03 0.41 0.589 0.768 0.589 492 -1685.4 

E 0.27 0.00 0.00 0.14 0.22 83.29 0.05 0.49 0.511 0.715 0.511 885 -2663.9 

B 0.28 0.00 0.00 0.16 0.24 84.46 0.06 0.52 0.480 0.693 0.480 673 -1937.5 

M 0.29 0.00 0.00 0.13 0.19 65.68 0.04 0.44 0.555 0.745 0.555 140 -463.2 

A 0.60 0.00 0.00 0.26 0.38 63.24 0.14 0.43 0.567 0.753 0.567 118 -224.0 

Ba 0.52 0.00 0.00 0.27 0.39 74.79 0.15 0.46 0.540 0.735 0.540 145 -272.0 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 

n
e
iz

m
a

n
to

tie
 

d
a

ti 

P 0.25 -0.05 -21.90 0.13 0.18 74.37 0.03 0.70 0.700 0.635 0.403 711 -2398.7 

E 0.24 -0.04 -14.99 0.14 0.19 78.61 0.03 0.49 0.656 0.732 0.536 1154 -3877.7 

B 0.24 -0.02 -9.89 0.15 0.22 89.38 0.05 0.58 0.595 0.662 0.438 849 -2600.0 

M 0.25 -0.03 -11.59 0.13 0.17 69.53 0.03 0.52 0.751 0.720 0.518 201 -701.7 

A 0.54 -0.04 -8.25 0.24 0.35 63.93 0.12 0.52 0.836 0.725 0.526 126 -261.8 

Ba 0.50 -0.06 -12.63 0.23 0.32 64.73 0.10 0.50 0.702 0.732 0.535 154 -344.0 

V
is

i d
a

ti 

P 0.28 -0.03 -11.41 0.13 0.18 64.71 0.03 0.53 0.628 0.701 0.492 1203 -4093.7 

E 0.25 -0.02 -8.05 0.14 0.20 80.96 0.04 0.49 0.579 0.721 0.519 2039 -6521.0 

B 0.26 -0.01 -5.16 0.15 0.22 86.94 0.05 0.55 0.534 0.677 0.458 1522 -4541.3 

M 0.26 -0.02 -6.42 0.13 0.18 67.25 0.03 0.48 0.652 0.729 0.531 341 -1173.8 

A 0.57 -0.02 -4.06 0.25 0.36 62.83 0.13 0.47 0.680 0.736 0.542 244 -494.9 

Ba 0.51 -0.03 -6.40 0.25 0.35 69.24 0.12 0.47 0.608 0.730 0.532 299 -621.3 

Vid - ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņ ǳȊƳŢǊơǘņ ǾŢǊǘơōŀΣ ƳΤ aw9{ - ǾƛŘŢƧņ novirze, m; MRES% - ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜΤ !aw9{ - ǾƛŘŢƧņ 
ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜΣ ƳΤ wa{9 ς standartnovirze, m; RMSE% - ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ a{9 - ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀΣ ƳΤ a9C - 
ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜǎ ƛƴŘŜƪǎǎΤ ±w - ŘƛǎǇŜǊǎƛƧŀǎ ŀǘǘƛŜŎơōŀΤ w - ƪƻǊŜƭņŎƛƧŀs koeficients; R2 - ŘŜǘŜǊƳƛƴņŎƛƧŀǎ ƛƴŘŜƪǎǎΤ b - elementu 
skaits; AIC - Akaikes indekss. 
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Tabula 2.10. ~ƻƎŀŘ ƛȊǎǘǊņŘņǘņ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ƛȊƳŀƛƸǳ ƳƻŘŜưŀ όнΦп. formula) 
ǇǊƻƎƴƻȊŢǘņ ƛƪƎŀŘŢƧņ ǑƫŢǊǎƭŀǳƪǳƳŀ ǇƛŜŀǳƎǳƳŀ ǎǘŀǘƛǎǘƛǎƪƛŜ ǊņŘơǘņƧƛ  

D
a
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V
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R
2  N
 

A
IC

 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 

iz
m

a
n
to

tie
 d

a
ti P 0.33 0.00 0.00 0.11 0.16 49.51 0.03 0.34 0.662 0.814 0.662 492 -1779.0 

E 0.27 0.00 0.00 0.11 0.17 63.55 0.03 0.28 0.716 0.846 0.716 885 -3141.7 

B 0.28 0.00 0.00 0.13 0.20 71.26 0.04 0.37 0.631 0.794 0.631 673 -2165.2 

M 0.29 0.00 0.00 0.10 0.15 52.76 0.02 0.28 0.715 0.846 0.715 140 -523.6 

A 0.60 0.00 0.00 0.21 0.33 54.68 0.11 0.32 0.679 0.824 0.679 118 -257.4 

Ba 0.52 0.00 0.00 0.21 0.33 63.13 0.11 0.33 0.675 0.821 0.675 145 -320.2 

!
Ǉ
Ǌ
Ţ
ƫ
ƛ
ƴ
ƻ
ǎ
 

n
e
iz

m
a

n
to

tie
 

d
a

ti 

P 0.25 -0.06 -24.44 0.12 0.17 67.79 0.03 0.58 0.517 0.704 0.495 711 -2530.4 

E 0.24 -0.03 -12.85 0.10 0.15 61.88 0.02 0.30 0.797 0.844 0.713 1154 -4429.9 

B 0.24 -0.04 -16.66 0.13 0.18 75.56 0.03 0.42 0.836 0.788 0.621 849 -2885.1 

M 0.25 -0.04 -16.80 0.10 0.15 60.02 0.02 0.39 0.835 0.810 0.656 201 -760.9 

A 0.54 -0.07 -12.01 0.19 0.30 55.52 0.09 0.39 0.937 0.808 0.654 126 -297.4 

Ba 0.50 -0.10 -19.49 0.22 0.33 65.34 0.11 0.51 1.006 0.771 0.595 154 -341.1 

V
is

i d
a

ti 

P 0.28 -0.04 -12.74 0.11 0.17 58.90 0.03 0.44 0.580 0.761 0.579 1203 -4318.8 

E 0.25 -0.02 -6.90 0.10 0.16 62.72 0.02 0.29 0.753 0.844 0.712 2039 -7561.3 

B 0.26 -0.02 -8.68 0.13 0.19 73.43 0.04 0.39 0.728 0.787 0.620 1522 -5054.4 

M 0.26 -0.02 -9.31 0.10 0.15 56.26 0.02 0.33 0.772 0.823 0.678 341 -1294.5 

A 0.57 -0.03 -5.90 0.20 0.31 54.42 0.10 0.35 0.787 0.812 0.660 244 -564.1 

Ba 0.51 -0.05 -9.88 0.21 0.32 63.59 0.10 0.40 0.816 0.790 0.624 299 -671.3 

Vid - ŀǊƛǘƳŢǘƛǎƪƛ ǾƛŘŢƧņ ǳȊƳŢǊơǘņ ǾŢǊǘơōŀΣ ƳΤ aw9{ - ǾƛŘŢƧņ ƴƻǾƛǊȊŜΣ ƳΤ aw9{҈ - ǇǊƻŎŜƴǘǳņƭņ ǾƛŘŢƧņ ƴƻǾƛǊȊŜΤ !aw9{ - ǾƛŘŢƧņ 
ŀōǎƻƭǹǘņ ƴƻǾƛǊȊŜΣ ƳΤ wa{9 ς standartnovirze, m; RMSE% - ǾŀǊƛņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ a{9 - ǾƛŘŢƧņ ƪǾŀŘǊņǘƛǎƪņ ƪưǹŘŀΣ ƳΤ a9C - 
ƳƻŘŜưŀ ŜŦŜƪǘƛǾƛǘņǘŜǎ ƛƴŘŜƪǎǎΤ ±w - dispersijas ŀǘǘƛŜŎơōŀΤ w - ƪƻǊŜƭņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎΤ w2 - ŘŜǘŜǊƳƛƴņŎƛƧŀǎ ƛƴŘŜƪǎǎΤ b - elementu 
skaits; AIC - Akaikes indekss. 

 
Abiem vienņŘojumƛŜƳ ǾƛǎņƳ ƪƻƪǳ ǎǳƎņƳ ƴƻǾƛǊȊŜƛ ǎǘŀǊǇ ǳȊƳŢǊơǘƻ ǳƴ ǇǊƻƎƴƻȊŢǘƻ ƳŜȌŀ 

ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾƛŘŢƧƻ ǇŜǊƛƻŘƛǎƪƻ ǇƛŜŀǳƎǳƳǳ ƪƻƴǎǘŀǘŢǘŀ ǾņƧŀ  ƭƛƴŜņǊŀ ƪƻǊŜƭņŎƛƧŀ ŀǊ ƳŜȌŀ 
ŜƭŜƳŜƴǘŀ ǾŜŎǳƳǳΣ ǑƫŢǊǎƭŀǳƪǳƳǳ ŀƪǘǳŀƭƛȊņŎƛƧŀǎ ǇŜǊƛƻŘŀ ǎņƪǳƳņ ǳƴ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ŀǳƎǎǘǳƳǳ ōņȊŜǎ 
ǾŜŎǳƳņ όнΦнмΦ ς нΦоуΦ ŀǘǘŢƭƛύΦ [ŀƛ Ǝŀƴ ŀǘǎŜǾƛǑƫƻǎ ƎŀŘơƧǳƳƻǎ ƭƛŜƭņ ƴƻǾŢǊƻƧǳƳŀ ǎƪŀƛǘŀ ŘŢư Ǒơǎ ƪƻǊŜƭņŎƛƧŀǎ ƛǊ 
statistiski bǹǘƛǎƪŀǎΣ ǘƻƳŢǊ ƴŜǾŀǊ ǳȊǎƪŀǘơǘΣ ƪŀ ǾƛŜƴņŘƻƧǳƳƛ ǇǊƻƎƴƻȊŢǘǳ ƪņŘǳ ǎƛǎǘŜƳņǘƛǎƪǳ ƴƻǾƛǊȊƛ Ǿŀƛ 
ƴƻǾƛǊȊŜƛ ōǹǘǳ ƪņŘŀ ƭƛƪǳƳǎŀƪŀǊơōŀ ŀǘƪŀǊơōņ ƴƻ ƛŜǇǊƛŜƪǑ ǇƛŜƳƛƴŢǘŀƧƛŜƳ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǘŀƪǎņŎƛƧŀǎ 
ǊņŘơǘņƧƛŜƳΦ  

 

  

нΦнмΦ ŀǘǘŢƭǎΦ {ǘŀǊǇơōŀ ǎǘŀǊǇ ǳȊƳŢǊơǘƻ ǳƴ ǇǊƻƎƴƻȊŢǘƻ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾƛŘŢƧƻ ǇŜǊƛƻŘƛǎƪƻ 
pieaugumu (zGvpύ ŀǘƪŀǊơōņ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3ύ ǇǊƛŜŘŢƳΦ 

A ς 2.3. formula; B ς 2.4. formula. 
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2.22Φ ŀǘǘŢƭǎΦ {ǘŀǊǇơōŀ ǎǘŀǊǇ ǳȊƳŢǊơǘƻ ǳƴ ǇǊƻƎƴƻȊŢǘƻ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾƛŘŢƧƻ ǇŜǊƛƻŘƛǎƪƻ 
pieaugumu (zGvpύ ŀǘƪŀǊơōņ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) ŜƎƭŢƳ. 

A ς 2.3. formula; B ς 2.4. formula. 

 
 

 

нΦноΦ ŀǘǘŢƭǎΦ {ǘŀǊǇơōŀ ǎǘŀǊǇ ǳȊƳŢǊơǘƻ ǳƴ ǇǊƻƎƴƻȊŢǘƻ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾƛŘŢƧƻ ǇŜǊƛƻŘƛǎƪƻ 
pieaugumu (zGvpύ ŀǘƪŀǊơōņ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑaugstuma vecuma (A1.3) ōŢǊȊƛŜƳ. 

A ς 2.3. formula; B ς 2.4. formula. 

 
 

 

нΦнпΦ ŀǘǘŢƭǎΦ {ǘŀǊǇơōŀ ǎǘŀǊǇ ǳȊƳŢǊơǘƻ ǳƴ ǇǊƻƎƴƻȊŢǘƻ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ǑƫŢǊǎƭŀǳƪǳƳŀ ǾƛŘŢƧƻ ǇŜǊƛƻŘƛǎƪƻ 
pieaugumu (zGvpύ ŀǘƪŀǊơōņ ƳŜȌŀ ŜƭŜƳŜƴǘŀ ƪǊǹǑŀǳƎǎǘǳƳŀ ǾŜŎǳƳŀ ό!1.3) ƳŜƭƴŀƭƪǑƸƛŜƳ. 

A ς 2.3. formula; B ς 2.4. formula. 

 


























































































































