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Il. Literature review

1. Definition and sources of diffuse pollution

2
%' 4
&7
%' &
$ /
$ ")
8
8 &2 9$)"9&
3
< # 2
%
%ll
&
"4
" #
%
3] >
2 @ >
&)/ 1AAQ" # ;

1&"

%



48$BC#H

A=

%

250 -

6" 0 606 A @
- % " < 1
6 6! ", > 2
" 4&$BC# 6" #
& 8
"
< ,' 5

Excess nutrients

B Phosphate

B Mitrogen

200

150

Kg/ha

100

50

| mill

)*+1-

Hill sheep  Upland stock  Lowland Cairy General Intensive
stocklarable arable arable
Farm type

+.,)-/. 0123 )M~ ,-/5-6 3-7-/3)/* 1/ 42,8 .97- "= = = 6-T2 51 +; = -<6).-(



Nitrogen sources
AAAAA

Inorganic fertilisers

Livestock manure and slurry

Atmospheric deposition (itself
sourced primarily from

Natural export

Sewer leakage

Septic tanks

Sewage sludge application to land

Phosphorus sources
A A A A

Livestock manure and slurry

Inorganic tertilisers

Natural export

Sewer leakage/Septic tanks

Sewage sludge

Atmospheric deposition (principally
derrved from adjacent areas)

Yo+,-  +.)-/. 61+,5-6 ,2/;-3 )/ 1,3-, 14)871,.2/5- 14 .=-), 51/.,)<+.)1/ .1 .=- /2)1/2

<H3*- 14 v S (

%

%Il

<C " 4
&7

-G 3



2. Influence of diffuse pollution
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3. Reduction of diffuse pollution
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4. Applications for diffuse pollution modeling
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5. Problems related to diffuse pollution modeling
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6. Data requirements for diffuse pollution modeling
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I1l. Aim and objectives of this work
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V. Research object and Methodology
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V. Results and their analysis

1. Land cover and its change analysis
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3. Analysis of data layers used for modeling
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4. Analysis of modeling results

7
%
%
)
/
16 7 000
$ / 1 )
' 0%F
( #
1% F
0
A, % F
B $
P % F
0
000 L

&H"

! 7 000"
7 000 "
P21 % F

IMTA %F

@A6 % F

6A



16,00

2 ' AA%F
% F 7 00 ! "o
/ % I 0 %F
% F ) 0%
1 % ;
( 1
$ 3 )
% / % %
@6A - % F AGA 2 % F
@,? -%F A?1 2% F
1 7000 )
Akmene d. 7:|
Siauliaim. ==
Rokiskis d. ]
Kupiskis d. | | | | ]
Panevezys m. ‘ ‘ ‘ ‘ ]
Birzai d. | | | | | ]
Panevezys d. | | | | | | ]
Anyksciai d. | | | | | ]
Siauliai d. | | | | | | l
Pakruojas d. | | | | | | | ]
Joniskis d. | | | | | | ]
Radviliskis d. | | | | | | | |
Pasvalys d. 1 1 1 1 1 1
0,00 ,00 4,00 6,00 8,00 10,00 12,00 14,00
Average leaching of nitrogen kg/ha/year
)+, - 0-,2%- 0-25=)/* @20+-6 14 /).,1*-/ 41, 3)6.,)5.)/ )-0+7- )@-, <26)/

H



Akmene d.
Siauliai m.
Rokiskis d.
Panevezys m..
Kupiskis d.

Panevezys d.

Birzai d.
Pakruojas d.
Anyksciai d.
Siauliai d.
Joniskis d.
Radviliskis d.
Pasvalys d.
0,00 0,02 0,04 0,06 0,08 0,10 0,12 0,14
Average leaching of phosphorus kg/ha/year
)*+,- @-,2*- 0-25=)/* @20+-6 14 7=167=1,+6 41, 3)6.,)5.)/ )-0+7- )@-, <26)/
)
6 ! 6 , ? 0 A !
n 7 00“
2 $ " H %
< # 6" ( @
0 ; 0
/ ?II
! ', %F , 23 %
0> $ / <
> )
0 & 2 $
1 & $)" 9 &2 1&" !
1,%F
0 ! ' % F
@" 0 IAQ@ 3 % I, $
/ < A



:

:

:

Area square km.

:

g

<= 50 05 510 1015 1520 20-30 >30
Leaching of N kg/halyear

Y+, - -25=)/* 14 /).,1*-/ 41, 52.5=8-/.6 )/ 3)i4-,-/.)/ .-,0206

2500 -

2000

1500

1000 -

Area square km.

500 +—

0 ‘ ‘ ‘ ‘ ‘ ‘

0-0,04  0,04-0,07 0,07-01 0,1-0,13 0,13-0,16 0,16-0,19 0,19-0,25 >0,25
Leaching of P kg/halyear

)*+,- -25=)/* 14 7=167=1,+6 41, 52.5=8-/.6 )/ 3)44-,-/.)/ .-,0206



100%

90% +

80% -

70% -

60% -

50% -

40% -

30% -

20% +

10% -

0%

)*+1_

0-25=)/*

Oo>30
W 20 -30
m15-20
W 10-15
Oo5-10
go-5
m-5-0
m<=-5

,4__'_5‘ T T T T T T T T 1

40 100 200 300 400 500 600 700 800 900 1000

Distance m.

71,01/ <. ===/ 3)-,-/. )/.-,0206 41, 3)M-,-/. 3)6.2/5- 51/6.2/.6 41, /)., 1%*-/
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Tones of nitrogen removed in districts
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Appendix | CORINE Land cover classification
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Appendix Il Data produced by the study (tables)

2<(- /2096)6 14 /).,1*-/ 0-25=)/*)/ )-0+7- )@-, <26)/ 3)6.,)5.6

District Name Area ha RANGE MEAN STD
Birzai d. 144006,9 -16 14,1692 30,1692 10,77663 2,42731 1551910
Akmene d. 1178,72 0 5,67823 5,67823 1,60815 0,34741 1895,56

Joniskis d. 112864,8 -16 8,65704 24,657 12,84219 2,55107 1449430
Pakruojas d. 130458,9 -16 10,0812 26,0812 12,66725 2,25433 1652550
Pasvalys d. 127956,6 -16 11,9623 27,9623 13,99231 2,38465 1790410
Siauliai d. 66530,24 0 8,18879 8,18879 12,58756 2,2264 837455
Rokiskis d. 93106,56 -16 43,6703 59,6703 8,486688 2,72262 790166
Kupiskis d. 87858,4 -16 15316 31,316 8,572313 2,42801 753148
Siauliai m. 5448,48 -16 6,52277 22,5228 1,701413 1,55351 9270,11
Panevezysd. 5529456 -16 13,8365 29,8365 11,30219 3,41089 624949
Radviliskisd.  38950,88 0  7,79852 7,79852 13,68231 2,25509 532939
Panevezys m. 279,04 0 10,3555 10,3555 10,50144 2,60097 2930,32
Anyksciai d. 15437,6  -16 11,2737 27,2737 11,75538 2,42451 181474

2<(- /2096)6 14 7=167=1,+6 0-25=)/* )/ )-0+7- )@-, <26)/ 3)6.,)5.6

District Name  Areaha MIN MAX RANGE MEAN STD SUM
Birzai d. 1440069 0 0,098668 0,098668 0,105836  0,0185 15241,2
Akmene d. 1178,72 0 0,049118 0,049118 0,01762 0,00395 20,7689
Joniskis d. 112864,8 0 0,074885 0,074885 0,125189 0,019028 14129,5

Pakruojasd. 1304589 0 0,087204 0,087204 0,120406 0,018798 15708
Pasvalys d. 127956,6 0 0,077167 0,077167 0,129859 0,019108 16616,3
Siauliai d. 66530,24 0 0,082891 0,082891 0,122206 0,019174 8130,38
Rokiskis d. 93106,56 0 0,281709 0,281709 0,094884 0,018374 8834,36
Kupiskis d. 87858,4 0 0,098801 0,098801 0,097114 0,017408 8532,32
Siauliai m. 5448,48 0 0,056423 0,056423 0,06156 0,014101 335,408
Panevezysd. 5529456 0 0,089257 0,089257 0,100474 0,021623 5555,64
Radviliskisd. 38950,88 0 0,067459 0,067459 0,129794 0,019277 5055,58
Panevezys m. 279,04 0 0,066802 0,066802 0,095396 0,01932 26,6194
0

Anyksciai d. 15437,6 0,072725 0,072725 0,120433 0,01877 1859,19




2<0-  ,-26)/ 6K+2,- ;)018-.-,6 <-0L/*)/* .1 3)Md-,-/. /).,1*-/ 1-25=)/* )/ .-, 0206 2551,3)/*
3)id-,-/. 3)6.2/5-6 +6-3 26 3)6.2/5- 51/6.2/.

Distance Nitrogen leaching intervals
m. <=-5 -5-0 0-5 5-10 10 -15 15-20 20 -30 > 30
40 23,63 109,75 8671,32 46,83 7,09 1,75 0,69 1,85
100 46,55 85,91 8408,77 293,46 17,99 571 1,55 2,98

200 64,88 63,43 6067,52 2365,34 253,35 27,01 16,36 5,05

300 76,63 58,69 4577,04 3366,01 642,31 102,18 32,27 7,78

400 87,62 52,28 322225 3529,49 1530,32 326,72 102,40 11,84
500 89,63 60,44 268450 3173,60 2113,47 534,88 189,08 17,33
600 99,36 60,05 207587 2676,22 249515 1081,33 34530 29,63
700 112,15 46,94 1812,15 2285,69 2676,36 1369,63 523,44 36,56
800 129,05 34,73 1486,37 189159 2507,51 196353 789,31 60,84
900 128,42 36,80 1339,58 1776,86 2259,97 2169,52 1063,81 87,96
1000 130,00 44,96 1124,02 1634,66 2010,62 2273,30 1534,59 110,76




Appendix Il Data produced by the study (Maps)
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