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 2006. .

 9.  SO2, 
 SO2  ( g/m3)  2006. 1

SO2 g/m3) SO2 g/m3)

.
.

.

.

.

.
.

.

.

.
1 8 0 82 1 29 0 102

 - 3 2 0 37  - 2 41 15 306

 - 3 6 0 68 1 16 0 90
1 9 0 91  - . 6 229 155 2441

1 6 0 82  - . 2 6 0 80

 - 3 30 0 144 1 17 0 91

 - . 1 5 0 57  - 2 10 0 65

 - 3 13 0 61  - 2 27 10 319

 -
. 2 16 0 90  - 2 36 8 237

 - 4 16 0 70  - 2 9 0 96

 - . 4 10 0 53 1 13 0 57

 - .
. 4 55 10 212 1 14 0 57

 - 1 38 4 196  - 2 2 0 18

 - 4 50 13 252 1 14 0 61

 - 1 53 17 247 1 21 0 121

 - 1 24 2 174  - . 2 29 0 116

 - . 2 10 0 66  - 2 5 0 105

. 1 17 0 125 1 10 0 77
 - . 2 32 6 258 1 9 0 47

 - 4 9 0 15  - 2 3 0 45

 - 2 40 12 422  - 2 5 0 40

1 33 0 131  -
. 2 11 0 74

. 1 15 0 75  - 2 63 53 282

 2006. ,
50 g/m3, , 229 g/m3,   63 g/m3,  (  54 )
55 g/m3  -  53 g/m3 .

1 ;  „  - “; 
; , ;

; ; 
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, 150 g/m3 ,
 2006.,   155  .   53,   17  

 15 .

 2006.  
 2441 g/m3 ,   422,  (  319, 

237),  306,  282,  258,  (  252,  247, .
 212,  .   196,   174 g/m3). 

 SO2 , , 
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 59.  ( g/m3) SO2

 2006. 

 SO2

. 
 SO2,  ,  

 125 g/m3 .

, 
 1995  –  2006.,  .  

. 
, . 

2006.  18.4% .

 1995 – 2006.  60% , , 
 SO2,  

. ,  3 
,  80%.  18% , 

, , ,  6 
.
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, , 
,  6 .
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 60. 
 SO2  125 g/m3 (  2006. 

 18.4% )

 ( )

 ( )  2006. .

 10. ), 
 ( g/m3)  2006. 1

 ( g/m3)  ( g/m3)

.
.

.

.

.
.

.
.
.
.

 - 3 30 47 267  - 2 35 55 355

1 11 11 116 1 10 2 57
 - 3 14 7 90  - 2 9 0 48

 -
. 1 9 0 46  - 2 20 13 78

 - 2 31 65 212  - . 2 5 0 28

 - 4 45 98 262 1 15 11 105

 -
. 4 24 21 154  - 2 39 108 212

 -
. . 4 46 92 286  - 2 71 150 249

 - 1 34 71 297 1 21 25 115

 - 1 31 46 399 1 7 0 33

 - 4 40 102 228 1 25 44 271

1 ;  „  - “; 
; , ;

; 
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 ( g/m3)  ( g/m3)

.
.

.

.

.
.

.
.
.
.

 - 4 32 37 134 1 18 18 213

 - 1 7 1 71  -
. 2 57 140 318

 - 2 23 32 154 1 20 33 162

. 1 6 0 33 1 13 13 192
2 29 35 182 1 3 0 12

 - 4 30 35 110  - 2 35 65 229

 -
. 2 44 93 293  - 2 38 71 151

1 29 56 251  - 2 41 67 432

. 1 14 7 136
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 61.  ( g/m3) 
 2006. 

 2006. ) ,
50 g/m3,  71 g/m3  57 g/m3.

,  2006., , 50 g/m3, 
 150   140  .   108,   –   102,   98,

 93 .
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 ( ) 
, , .

 2006.  432 g/m3,   –
 399,  355,  –  297  293 g/m3.

 2006. .

 11.  NO2, 
 NO2  ( g/m3)  2006. 1

NO2(µg/m3) NO2(µg/m3)

.
.

.

.

.

.
.

.

.

.

 - 3 23 0 85  - .
. 2 18 0 72

 - 3 5 0 23 1 14 0 40
 - . 3 15 0 52  - 2 38 2 99

 - 3 8 0 74  - 2 67 52 159

 - 3 23 0 84  - 2 35 7 112

 - 3 25 1 112  - 2 53 28 130
 - 2 40 10 129 1 11 0 45

 - . 2 27 3 96 1 5 0 8

 - . 2 38 0 84 1 16 1 97

 - 1 22 0 73 1 13 0 59

 - 1 25 1 86 1 13 0 50
 -

. 2 37 6 113  -
. 2 42 12 179

 - 2 60 35 137 1 8 0 56
2 16 0 58 1 5 0 7

. 1 9 0 55  - 2 14 0 36

. 1 8 0 26 1 6 0 15
 - 2 40 9 145 1 10 0 45

1 6 0 26  - 2 48 46 115

 2006. , 60 g/m3, 
 67 g/m3  ( )  

60 g/m3.  53,  48,
 42 g/m3.

, 85 g/m3,
 2006.,   52  ,   46,   ( )  35,   28,
 12 .

1 ;  „  -
“; ; 

, ; ; 
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 NO2 ,
, . 

 2006.  179 g/m3,  159 , 
145,  ( ) 137 g/m3.
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 62.  NO2 ( g/m3) 
 2006. 

 NO2

 NO2 
 40 g/m3.

, 
 1995  –  2006.,  .  

.  2006. 
 19.9% .

 1995 – 2006.,  10% , 
,  NO2, 

. 
. , , 

 NO2,  0-26 g/m3.
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 63. 
 NO2  40 g/m3 1

 2006. 
 2005. . 

 200  mg/m2

. , ,  ( ),
, . 

2006. .2

 12.  (mg/m2 ) 
 2006. 

2006 2006
109.8 233.8
118.1 161.0

 54  267.6 204.0
 30 194.7 75.8

 5 259.5 326.8
,  7 205.9 655.6

365.7 123.4
200.0 150.5
187.3 131.4

. 253.6 217.9
  403.8 284.3

304.1  258.3
221.2 .  111 158.6
121.7 308.2

 59 230.3

 - PM10 

 PM10 , .  54,  2004-2006.3

. 
 50 g/m3 , .  48% 

.  44%. 
, 21%,  23%.

1  2006.  19.9% 
2

3
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 64.  PM10 
 50 g/m3 ,  2004-2006.

. , ,
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. , , , 
.

,
.

. 
 ( ). 

85 µg/m3,  150 µg/m3. ,
 (150 µg/m3).
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 68. 3  N 2
2

 (N 2)  (NMVOC) 
, . .

3  N 2 22.06.2006.  
.  N 2

3 .  N 2, 
, . 

.

1

2 , 
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. 
 2006. , 

.

 13: 

3>85
µg/m³

Ma . 1h
µg/m³ 3>85

µg/m³

Ma . 1h
µg/m³ 3>85

µg/m³

Ma . 1h
µg/m³ 3>85

µg/m³

Ma . 1h
µg/m³

6 136 3 140 0 66 - -
13 136.2 0 145 0 54 - -
9 168 1 167 0 46 3 103

11 156 1 169 0 49 5 106
9 156 0 95 0 58 3 91
2 110 - - 0 72 2 101

 2006. ,  50  (85
µg/m3)  23  (150 µg/m3). 

 (168 µg/m3)  16.06.2006. 
.

, 
, . 

. . 
, . , 

.

, -
, . 

2006. 
 ( ), .

,  
.

 ( DS - Ozone depleting
substances)   1990-  -

, . CSI 006 (Core set indicators) 
,  

. DS- , 
.

, 
,  5., , 

 CFC  I ( R-11, R-12, R-113, R-114, R-115 )  II
(H-1211, H-1301  H-2402 )  2009. . 
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 2010. , , 
, .

, 
, 

.  5., , 
 1995-1997. ,  2010.

.

, 
:
1999.  „ “ 

,
2005.  ,   50%  (

 420 ),
2007.  ,   85%   (

,  125 ),
 01.   2010.  ,   2008.

(85 )  2009.  (45 ).

 2010. , 
. " " (Essential use exemptions). , 

, 
, , 

 ( . ).
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, ,
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 69.  CFC

,  1990-
. 

 CFC-  1996.  2006. .
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, , 
 2006. , , 

.

 - . 
. , 

.  
. 

. , 
.

 (2006-2008.) : "
".

SCOPES . IB 73A0-111034/1, 
. .

, 
,  .  

. 
.

 2006. 
,  (24 ),  (15 ).

 14.  2006. 

 m3
. 

/ m3

37 35 19 21 24 338 2751 348 301 748 70 268 106 45 117
34 37 36 30 15 369 792 699 519 465 102 251 219 70 73

, 97 66 58 52 32 1294 11910 2953 1186 466 235 2341 910 223 69

19 / / 26 19 370 / / 438 478 135 / / 94 61
17 / / 19 22 137 / / 818 474 25 / / 184 75
45 / / 49 16 232 / / 300 21 19 / / 29 2
69 56 51 38 38 1070 2898 781 489 582 85 783 73 45 98
67 63 65 51 33 701 2338 1088 550 93 65 219 274 67 10
67 57 55 57 32 2772 8613 3440 3700 1325 493 1421 529 828 388
32 / / 29 30 263 / / 187 88 95 / / 28 16
32 39 38 28 39 157 907 1305 381 149 31 141 303 98 24
45 / / 42 30 631 / / 356 114 157 / / 51 17
50 / / 37 33 801 / / 584 144 113 / / 105 36
86 / / 93 62 707 / / 1041 379 43 / / 142 51
83 / / 107 79 523 / / 1832 296 38 / / 114 41
172 168 152 158 150 2642 2034 2227 2590 1746 202 134 96 164 58
56 42 80 38 73 117 109 1009 335 298 12 20 98 78 18
108 99 82 123 112 255 244 232 340 961 13 8 13 21 42
75 51 60 88 105 142 105 139 199 614 9 10 10 11 38
158 147 129 141 112 7186 7581 8622 7605 4048 493 292 285 373 119

, 100 86 81 116 94 365 329 765 1690 330 17 17 28 401 16

87 74 63 77 84 998 638 633 528 389 98 64 48 36 18
 101 95 82 88 89 4553 7581 ? 14614 2693 411 778 674 1028 257

43 / 38 17 3709 / / 3228 93 929 / / 351 13
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 2006. , 
.

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
1 2 1

1 3
7 1 1 2
3

1 1 3 1 1 2
2 1 1 2
2 7 6 1 1 2

1
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7
6 1

2 2 4
1 1

4 7 3 5

1 5 3 2 7 7 7 4 4 7 4 4 5 7 3 3 5

1 6 3
1 2 7 7 7 4

7 7 6

4 , 
:
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 70.  2006. 

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
2 1
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1 1 1 1 1
2

2 7 5 1 3 1 1

4
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3
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, -EPA), -
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.  2008-2009. ., 
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, , 
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 ( .  69  18.  2006. ).

 (
), 

 IAA ( ).
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 (Water
Framework Directive,  WFD,  2000)  
(Driving force),  (Pressure)   (Impact) . 

, 
,

, , 
. 

, 

. 

 1992. .

, .

.

, 
 I,  IIa,  IIb,  III   IV 

. 
: (1) , (2) , (3) pH, (4)

,  (5)  5,  (6)  ,  (7)  
, (8) , (9) , (10)

, (11) .1 ,  1978. , 
 11 

. 
, ,

. : (12)
 % 2, (13) , (14) , (15) .

, 
.

, 
, . 

 7,   24  
, 

 95%  .   24
, 

. ,  24 

1 , 
,  6/78
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 95% . 
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.  ( , , ) 
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. , 

. , 
,  “ ”  “ ”. 

, , 
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.  „ “
.

, 
 ( ,  ).  

. 

Water Quality Index.

 1991-2006.  .  
, 

5
(mg/l),  NH4-N, µg/l),  (NO3-N, mg/l)  (PO4-P, µg/l).

.  

 ( 5, , , ).

 ( 5) 
, 

. 
. 

. 
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 16 5,  38 .
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 73. 
 1991-2006. 

Water Quality Index (WQI)

Water Quality Index (WQI - ) 
. 

 ( , 5, , pH , ,
, , , 

)  (qi) 
.1

 (wi) .
 (qi x wi)  100 .

 WQI.
,  WQI 

:
I  84 - 85,
II  72 - 78,
III  48 - 63, 
IV  37 - 38 .

:
WQI = 0 – 38 ,
WQI = 39 – 71 ,
WQI = 72 – 83 ,
WQI = 84 – 89 
WQI = 90 – 100 .

1 Development of a Water Quality Index, Scottish Development Department, Engineering Division, Edinburgh, 1976.
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 2001-2006. .1 : ,
, , , , 

, , , , 
, , ,

,  I,  I  II 
II .

 74.  WQI  2001-2006.
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 (WFD) .

. 

, 
75/440/EEC 

.1

:
1 ( , 

),
2 ( , 

, , , , ),
3 ( , , 

, , , , ).

, 
. , 

3 
. , , 

, 
.

1 , , ,
, 2005.
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 WQI (WQI 1, 2, 3) 
 ( 1, 2, 3).

 15.  WQI  75/440/EEC

 / WQI
.

qi x wi

1 WQI 1
qi x wi

2 WQI 2
qi x wi

3 WQI 3
qi x wi

 / % 2 18 > 70 11 > 50 6 > 30 2
5 / mg/l 15 < 3 11 < 5 7 < 7 4

 / mg/l NH4 12 0.05 12 1 3 2 2
pH 9 6.5-8.5 9-7 5.5-9 5 5.5-9 5

 / mg/l N 8 1 7 2 6 3 5
 / mg/l P2 5 8 0.4 4 0.7 1 0.7 1

 / mg/l 7 25 4 25 4 25 4
 / C 5 22 2 22 2 22 2

 / S/cm 6 1000 0 1000 0 1000 0
E.Coli/MPN / 100 ml 12 20 12 2000 10 20000 7

qi x wi = WQI 100 70 44 32

 2000-2006. .1

, 
 (  – ), 

Water Quality Index.

, )  ( , 
).  2000-2006. 

Eurowaternet – Lakes Aggregation of station data
 WQI.

, 
 WQI, 

. 
1 2  75/440/EEC  WQI.
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 79. 

 (Cu, Zn, Ni, As, Cd, Cr, Pb, Hg, CN-, SO4
2-,

Cl-, PAH, BCH, Dieldrin). 
2005-2006.  Cu=0.021 ( ) - 0.052 ( ) mg/l

1 Cu=0.02 mg/l 2 Cu=0.05 mg/l). 
 2006. 

Cd=0.0034 mg/l 1 (
1: Cd = 0.001 mg/l 2: Cd = 0.005 mg/l).
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 80. , e

 Fe 
1 ( :

Fe=0.1 mg/l).  Mn 
2 (Mn=0.1 mg/l). ,  

 Mn  1 mg/l, 3
.
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 81.  WQI  2000-2006. 

 2000-2006. 

 75/440/EEC (
).

 - , : , , ,
, , , , , , , ,
, , ,  ( , 

).  2006. 

 WQI.

 82. 
 Water Quality Index
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 (  68  2006. ). 
 1  WQI  77  

 2  WQI 75 ,  
.  2006. ,  WQI

75,  1 WQI 75,  2 WQI 72  WQI 74 .

. 
 71 WQI . 

, , 
, , , , . 

, , , , , , , 
. , 

.  

.  WQI 25 
.

, . 
, 

, 
. 

, , , 
, 

, . 
 WQI 48 .

, 

, 
. 

, 
WQI 44  ( ).

, 
, . , 

. , 
, 

WQI 44  ( ).

, . 
20 km2 . 

. 
, 

 " ",  WQI 33 
).

, , , 
.  ,  

. . 
,  
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, , 
.  WQI 33 

.

, 
. , 

, 
, , . 

, .
 WQI 38 .

 ( ) 
 10 km2 ,  

,  
, , 

.  WQI 38 
.

. ,
, , . 

.  WQI 51 
.
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.  (  2021. .)
 1.948  m3 ,  24%. 1

24%

76%

 600 . 3/

 1.948 . 3/

 85. 

. 
, 

:

:

Q  = Q/S x 1000 (l/s/ .), :
Q  –  (l/s/ .)
Q -  (l/s)
S - 

.

 16.  (l/s/stan)
. Q (l/s) Q

1 755 200140 3.77

2 787 165881 4.74

3 648 208456 3.1

4 1004 313937 3.2

5 627 214011 2.93

6 1634 593666 2.75

7 796 335931 2.37

8 1108 329625 3.36

9 352 192204 1.83
10 730 210290 3.47

1 , , 2001.;
, , 

-2 , 2005.
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. Q (l/s) Q
11 620 200503 3.09
12 361 298778 1.21
13 785 227435 3.45
14 215 146551 1.47
15 635 137561 4.62
16 591 313396 1.88
17 380 224772 1.69
18 377 291230 1.29
19 365 259441 1.41
20 821 381757 2.15
21 100 102075 0.98
22 720 105652 6.81
23 405 240923 1.68
24 494 227690 2.17
25 . 5946 1576124 3.77

21.256 7 498 029

 86. 
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1
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, . 

1



 2006. 

89

,  6-15 m, 
 7-44 m.

 2000-2006. 
, .

, 
.

, 
, 

.  (  ( .   42/98),
 NO3 50.0 mg/l).

0

2

4

6

8

10

12

14

16

2000 2001 2002 2003 2004 2005 2006

 N
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N
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 88. 
. 

 200 mg/l 
 ( ,  .   42/98  

44/99).

, 

.

. 

, 
. 

 ( ) 
. 

.1

1 Microbial Risk Assessment (MRA) Tool, Urban Water , Chalmers University Of Technology, Gothenburg, Sweden,
2005, Report 2005:7; Australian Drinking Water Guidelines, 2004; 

 (  42/98),  3,  III .
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 89. 
. 

. 
,

 ( , ). 
 2006. 

 51 578  42 427 
. 

.

 17. 

:

1 / 
2 / 
3 / 
4 / 
5 / 

 18. 

1 < 5
2 5 – 10
3 10 – 25
4 25 – 50
5 > 50

 19. 

1 < 10
2 10 – 20
3 20 – 50
4 50 – 80
5 > 80
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, 
. 

29.1%  63.4% 
 „ “   9.6%
 20.1% 

.

, , 
.

 20. 

% .
. )

2006 0.5 E.Coli, E.Coli f., Citrobacter, AMB,
Streptokok f.

2006 1.8 A.M.B., ,
Citrobacter freundi, Klebsiella oxytoca

2006 2.8 , 

2006 4.1 , 

2006 4.9 E.Coli, Citrobacter, Enterobacter
2006 5 -
2006 5.8 -

2006 7 , 

2006 8.4 E.Coli, AMB, Pseudomonas
aeruginosa

2006 8.8 E.Coli, 
, Proteus

2006 10.5 E.Coli, Enterobacter

2006 10.7 , 

2006 11.4 , 

2006 11.5 E.Coli, Citrobacter, Enterobacter
2006 12.3 -

2006 13.7 , 

2006 16.1 , 

2006 25.2 , 

2006 27.3 , 

2006 31.7 -

2006 36.1 , 

2006 36.6 , 

2006 37.3 , ,

2006 38.5 E. Coli, 
, Sulfitored.klostridije

2006 60 E. Coli, 
, Sulfitored.klostridije
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 21. 

:

, .

,

. 
,

,

,

, , 

, .

% .
.- . )

2006 2.9 , Fe, Mn, NH3, ,

2006 5.1 KMnO4, 
2006 6.8 KMnO4, , 
2006 7.2 , KMnO4, NH3

2006 8 , KMnO4, 
2006 9.2 , , NH3

2006 13.1 , 

2006 14.7 , , NH3

2006 18.9 KMnO4, Fe, NH3

2006 19.3 , KMnO4

2006 20.8 , KMnO4, Fe, Mn, NH3

2006 21.1 , KMnO4, ,

2006 29.5 , KMnO4, NH3

2006 30.9 Fe, Mn, NH3, 
2006 32.2 -
2006 32.8 , , , 
2006 35 , , , 
2006 36.4 , , , 
2006 37.6 -
2006 77.1 KMnO4, Fe, NO2, Mn, NH3, 

2006 77.4 , , KMnO4, Fe, Mn, NH3,

2006 88 Mn, NH3, 
2006 89.6 , Fe, Mn
2006 90.5 Fe, Mn, NH3

2006 100 Fe, Mn, NH3, 
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, , . ,
. , 

, , 
. , 

a .

, , ,
. 

, 
, .

 2006. 
,  

. , 
, 

.

 2006.  “
” 

 959  (  959 000 h ). 
, , 

 - 
, 

.

 92. , 
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, , 
, ,

,  –
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. 
 ( ),  - , , 

 -
, . -

, , 
, . 

 (
), , 

, . 
 ( , , ,

, ) 
.

 93.  VI 

,  
,  (

).

 ( )
, : 
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 ( , , ,
, , ),  ( , 

),   ( ,  ,  )  .,  
, , . , 

, 
.

, , 
.

2.70-8.30,   (pH<4.5)
 34%,   (4.5-5.5)   36%,   (pH  =  5.5-6.5)  20%  

 (pH>6.5)  10%.

 94. 
(pH  nKCl)

 ( , 
), 

 (
),  ( , ).

. 
 7%  ,   5%.  

 (1%)  (> 10% C 3)  
.



 2006. 

99

 95.  CaCO3

 0.17-15%, 
 14%  3% , 

.   46%   5%  
.

 96. 

 (86%  ,  .  10  mg/100g),
 (23% , .

12 mg/100g). ,
 Al  Fe, 

, , . 
,   -   62%

,  9% .
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 97.  K2O (mg/100g)

, , 
 (  40 mg/100g). 

,  ( ), , 
, , 

. ,
, , 

 (
, ).

 98.  P2O5 (mg/100g)

 79%
, 

(pH<4.0), , , 
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 ( 2.0). ,
, .

 0.1-47.33 x 106 gr-1

. , 
, .

, , 
.  Azotobacter 

. Azotobacter 
, , 

.

 99.  Azotobacter  (x 101)

. 
 (

), 
 Azotobactera.

 (As,  Cd,  Cr,  Hg,  Ni,  Pb)  
 (  Cu  Zn  B). 

, 
.

 0.5  271 mg/kg (  23.5 mg/kg). 
 0.8%

. ,   ( ) 
 A ,  Cu 

.
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 100.  Cu (mg/kg)

 Ni .   27% 
 >  50  mg/kg,   15%   100  mg/kg.  

, 
,  ,   Ni,  Cr,  Mg  

.

 101.  Ni (mg/kg)

 Cr  Ni, 
.  19.5%  M ,  5.3%

 300 mg/kg.
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 102.  Cr (mg/kg)

 (6%) 
, , . 

, 
.

 2% 
3 mg/kg,  6.7%  2-3 mg/kg.  Cd 

 ( , ,
, ).  (Cd 

 Zn), 
.

 103.  Pb (mg/kg)
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,  7%  M .
:

, , , 
, .

 2 mg/kg 
.

 M . 
, . , 

, ,  Zn 
, 

.

. 
 0.18  -  1.65  mg/100g.   6%  

 (<0.3  mg/kg),  
.

 6.0  1610.00 mg/kg.
 35%  F  300 mg/kg, 61%  300-700 mg/kg,  5% 

700  mg/kg.   M
, 

.

. 
30%  M , 

 (  Ni 
 100 mg/kg). 

, 
. 

,  ( , , ,
, .), . 

,  ,  
.

 18 
, . 

 (  HCH, hlordan, alahlor i diazinon), 
,  13 

, 
 (  5  ppb,   5  g/kg,  ).  

. , 
.

. , , DDT/ , 
, , 

.
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2006.

, 
, , 

.

 2006.   64   33
. :

 –
 16 , ,

,
 – 4  - , ,

E. . ,
 – 4 

,
 –  8  –

, , , .

 104. 

 0.10  0.50 m, 
 50 cm (

).

: pH , , , ,
, , , , , , , , , , 

 (PAU),  (  C10 – C40) 
 (PCB).
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 105.  10cm  50cm

, 

, PAU).

,  36  62 , 
, 

.

 4  5 
 (  10 c ) 

.

 DDT-
, , 

 ( ), 
.  DDT-

, 
 (4000 g/kg).

,  
 (500 mg/kg), 

, 
, .

 PAU ( )  1409.9 µg/kg 
, 
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. 
 – 200 mg/kg ( ),

 (  PAU 
500 µg/kg).

, , , 
.), 

, 
, ,

.

, 
, 

. 

.
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, .
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.
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1 , 
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,  ( ,
, .).

 2002-2006.   89  825  .  
: 

 N KCl- ),  CaCO3,  (P2O5 – mg/100g) 
 (K2O – mg/100g).  84.4% , 

 (8.8%) , 1.6% , 3.5%  ( ...) 
1.7% .
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 112. 
 (%)

 43.7%,
 26.4% 

16.3%.

93.8%

0.5%

5.7%

 113. 

, .
 5.7% . 

, 
.
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 114.  (%)

 59.2%,  15.2% 
13.3%.
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1 , . , . ( ): ,
 Ecolibri, .; ; 

“, ; http://www.iucnredlist.org/search/search-basic;
, . (2003): . NNK International, , 

; , . (2005): . : .
 ( .): , . 75.105. , 

,  2. ;  (1993)
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, , 
, 

.   3662 
141  766 , 

. 

 ( , , , , , 
, , , ).

,  
. 

.   287  
,  8.06% . 

.
 ( ,

, , , , ). 
 59  (1.5% ), 

.  19  15 
.

, 
, 

, .

, 
.  1399 

 242  ,  114   59  ,  
. 

Querco-Fagetea (1498  )  
Festuco-Brometea (1194 ).

 116. Ramonda nathaliae, 



 2006. 

114

. ,
. 

.  600 , 
.  

 3000 .

, . 
, 

. 
, 

, , .

 586 , 
,  .  

Caloplaca (40 ) Lecanora (37 ).

 117. Lobaria amplissima (Scop.) Forss., 

 100  ,   51%
. Cyprinidae,   50

. ,
, , , . 

, 
. , 

, 
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Pachychilon pictum .   7  ,  5  
. 

.

,  95 ,  45 
, . 

 44   (  55  )   19   14  ,  
.

, 18 .

, 
.

10-20

21-30

31-35

36-40

 118. , 
 UTM  50x50km

 75% , 
. 

, 
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. , 
.  345

, 253 ,  84%
. , 

.  
.

 94  6 . 
 (Rodentia).
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 119. 
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 ( , ), 

 ( , ) 
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2.1% , :
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51% 
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. , 



 2006. 

117

.  CO2 2, 

.

 8 836 000 ha. 
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 225  m3. 
 70.1%,  

 28.3%.   54%,  
 46% .

 6.2   m3  (2.6%  
).  (3.8 m3/ha) 
 (2.13  m3/ha), 

. , 
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 123. 1

 9.2 m/ha. 
12 m/ha  15 m/ha .

ICP Forests :
1.  ( ) 

;
2.  „ “ 

.  1 
 6000  

,  130 .
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 k  (United Nations Framework Convention
on Climate Change - UNFCCC)  “

, , 
”. 

. 
, .

. 
.

 ( , , , ) 
,  

. .

. 
,  15 C,  ,  

18 C. ,  33 C .

. 
. , 

,  (CO2 -  ,  NO2 - a
, O3 - , CH4 -   HFC  -  )  

. 
.

 2006. 
. 

 1961-1990. 
 ( )  ( , ).

 1951-2006. . 
 2006.   1,   2006.

.

 2006. 
 ( )   1,   2006.  .

,  1990., .
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,
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1

, .

.

,  
.

,  
, , .

, 
. , 

, , 
.  ,  

, 
. 

 (Spermophilus citellus), .

, ,

. 
, 

 ( ).

,  "  " .

.
. , 

)  
, , 

, 
.

1 ; “, 
; , . (2003): . Lepidoptera: Hesperioidea  Papillionoidea,

.  ( ). ; , . (ed) (1999):  1 -
.       ,

, .
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, , , 

.

 SEBI2010, 
 160  27 . 

:
Ambrosia artemisifolia - 
Amorpha fruticosa - 
Rattus norvegicus - 
Carassius auratus - 
Pseudorazbora parva - 
Oncorchynchus mikiss - 
Lepomis gibbosus - 
Micropterus salmoides - 
Ctenopharyngodon idella - 
Salvenius alpinus - 
Hypophthaclomichtys molitrix - 
Ondatra zibethicus - 
Procion lotor - 
Branta canadensis - 
Oxyura jamaicensis - 

 ( :
Limantria dispar - 
Varroa destructor - 
Mus musculus - 
Diabrotica virgifera - 

. 
, , , , , 

, , .

.

 ( , , ,
, ). 

 4 :
Althaea kragujevaciensis Pan ,
Althaea vranjensis Dikli  & Nikoli ,
Scabiosa achatea Vis. & Pan ,
Trapa annosa Jankovi .

, 
, .
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 10-15  ( , ., ., 2000):
Thorea ramosissima,
Chara rohlenae.

:
Aconitum toxicum, Alyssum linifolium, Caldesia parnassiifolia, Cirsium boujartii,
Convolvulus betonicifolius, Crocus banaticus, Diphasiastrum complanatum,
Dracocephalum ruyschiana, Hymenolobus procumbens, Iris aphylla, Juncus capitatus,
Juniperus foetidissima, Legousai falcata, Linum nodiflorum, Lycopodium annotinum,
Ophrys lutea, Orchis spitzelii, Poleomonium caeruleum, Salvia nutans, Silene echinata,
Silene skorpilii, Tulipa hungarica, Utricularia intermedia

 129. Iris aphylla, 

:
Achillea ptarmica, Aconitum anthora, Astragalus varius, Cardamine trifolia, Chorispora
tenella, Consolida uechtritziana, Crepis pannonica, Cyperus rotundus, Dryopteris
cristata, Eryngium planum, Erysimum marcschallianum, Genista nissana, Lathyrus
pancicii, Ophrys holoserica, Oreopteris limbosperma, Phlomis pungens, Pilularia
globulifera, Sesili hippomarathrum subsp. hippomarathrum, Stachys serbica, Veronica
bachofenii, Waldsteinia trifolia
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 130. Ophrys lutea, 

 (  2003) 
Leptidea morsei Fenton 1881 .

 131. Leptidea morsei, 

.  
, 

.

. , 
.
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, 
.  1990-

2005. (  1995-2005.),  1980-2000.

3
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7

4

8

13

13

4

14

9

2

3

4

4

 132. 

.  
(10%   19%  ).  

.

,  
, , 
.

. , 
, , , 
.

,  
,  

.

, 
. 
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2006. 1

 2006. 

.  ,  
.

, 

.  .  

 ( , ) 
. ,

.

,   10.
 792 cm (  8620 m3/s).  21 cm 

 1981. . 
 15.  16.  15 800 m3/s 

 100 ,  59 cm 
1981. .  21.  3740
m3/s  100 . 

 1970. . 
.  27. 

 668  cm   4470  m3/s (
).

, , . 
, 

.

 30-40 
, .

 ( .  – ).

 2006. ,  ( ) 

.

 22.  19. 
, 

 (  1.   14.  ,  
 6 ,  ,   3 ).

 1-4 ,  1-2 
.

1 , , 
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 133. 

, 
.

,  
, , ,  14. 

, 
.

 2006. .

 1981. 

, , 
,  

2006.  9000
 290  149 ,  1700  570 

. .

 240 000 ha , 
.  2000  30

. .

, 
10 .

.  

.

, , 
, .

2006.

, 
, , . 
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. , 
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,  
. 

, 
 2006. .

 134.  2006. 
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,  ( . , . 60/94),
, 

.
, 

.

. 

. 
, . 

,

, ).

 2006.  ,   ( )   30
 19  

, 
, 

, .

 2006.  16 .
 6, 

,   1,   –  1,  
.

 2  e   1  
. 

,  (
) ,  (

 20
t 

). 
 ( ), 

.

. 
 2006.  ,  

, .

. 
 „ “,
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 2006.  9 
, :

 „US Steel“,  

, 
, , 

 ( ), : , , ,
, , . 

.

,  
, .

, , 
.

,  2006. , 

.

 2006.  3, 
 2 .

.

 135. ,
 „US Steel“ 04.-12.10.2006.

 2006. .
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 22.  2006. 
.

1. , 01.-
02.02.2006.

, 
 - 
, 

2. , 05.-
07.02.2006.

3. .  5, 15.-
17.03.2006.

4. ,  „ “
25.-

27.03.2006.

 – 
-

5.
. . 2,

 „ “ 
, 

08.04.2006.  -

6.  – „ “ 29.05.2006.
 – 

 –  „ “
– 

7.  „Medifarm“ 
„Unichem“, . 1 01.06.2006.  „Medifarm“  „Unichem“

8. . . 20 02.06.2006.  - 

9.
,

05.07.2006.

10.
 „ “,

. . 11 30.08.2006.
 „ “ 

11.
,

12.09.2006.

12. . . 1 11.10.2006.

13.
. 04.-

12.10.2006. ,  „US Steel“

14.
, 

19.10.2006.
 – 

15.  – 
„Nevena color“, 

14.-
15.11.2006.  „Nevena

color“

16.

, . 
, 15.-

16.11.2006.

, 

17.
, 

,
. 53

30.11.2006.  „Patentic“ 

18. , 
 „Max Petrol“

12.12.2006.  15 
 „Max

Petrol“ 

19.
,

28.12.2006.  20 
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 136.  „ “, , 29.05.2006. 
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- 1

 2004-2006.   (4)  
 33  .   12

: 6  6 
, . 

 9 .  ,   (4), 
 (3)   (2)  .  
 5 

.

 20 
:

:
1.
2. , 

, 

3. , 

4.  2006-2007.
:

1.

2. , 

3.
 „ “

4.

5.
6.

:
1.  „ “
2.  „ “

:
1.  „ “
2.  „ “
3.  „ “

:
1.  „  – “
2.  „ “

:
1.  „ “

1
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2.  „ “

, 
.

, 
 85/337/  97/11/

. 
.

,  (6)  (2005.):
:

1.

2.

3.
:

1. , 

2.

3. , 

, 
 96/61/  24.  1996. 

 (IPPC ):
:

1.
(2005.)

2.
 (2005.)

3. , 
 (2005.)

:
1.

(2005)
2.  (2006.)
3.  (2006.)

:
1.

2.
3.

:
1.
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:
, 

 2006. 
 (6):

, , 

 6 
 (26.10.2006.) :

(ESPOO )
 ( )

 (
)

 ( )

 ( )

:

:

:
1.
2. , 
3.
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 2007-2009. :

 :
1.
2.
3.
4.
5. , , 

6.
, 

:
1.
2.
3.
4.
5.

:
1.
2.
3.
4.
5.

1

 1996.  ,  
 12 .

:
 “ ” ( . , 25/2006)

 “ ” ( . , 30/2006)
 “ ” ( .  ,

30/2006)

 25  
, .

,  2006. 
 55 ,

.  
 2 , 4 , 6 

, , 34 , , 
, 4 

(UNESCO).

1 Bird directive 79/409/EEC; Convention on the Conservation of European Wildlife and Natural Habitats (Bern
Directive) 79/409/EEC; Habitats Directive 92/43/EEC; 

 2006. . ; 
(50/93);  (31/05);
http://www.iucnredlist.org/search/search-basic
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.  IUCN ,  V , 

.  IUCN 
 (II   V),  ,  

. 
, 

. 
, 

, . 
, 

 IUCN , 
.

 2006. 
 ( ). , 

.

, 
. 

,  UNESCO 
 “, Park

for Life, IBA  IPA.

, 
, . 

 (International Union for Conservation
of Nature –  IUCN)  

 – , 
 EC Habitats Bird Directive.  IUCN 

 ( ),
.
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0% 20% 40% 60% 80% 100%

 (Bern II + EC Dir IV+ EC Birds II III) 

 137. 

, , 
,  ,  

, .

. 31/05), 
 2006. 

, . 
 2005.   35 

.  201 ,  377 
. 

,  
.  2006.  17 

.

, 
 50 

, ,
. , Helichrysum arenarium

,  Galanthus nivalis ( ) ,
,   CITES

. 
: Epilobium hirsutum (

), Epilobium montanum ( ) Testudo hermanni ( ).

 2006.  14 , 
 (  2005.   30

).  78 
, .
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 43 ,  2005.
. , , , ,
, .

 2006.  ( .
62/06) , , 

, ,
.

, 
.

, ,
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1, -25  2001.
 1.8%  ( )  (
, 

).

, 
:

 ( , , ),
 0.6% .

 (
),  0.8% .

 ( , , , , .)
 0.4% .

. 
,  .  

, 
 2006.   0.3%  ,   845  .

 2005. ,  0.3%.2

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

 *

 *

 *

 *

-25

% 

 138.  % , 
2002. . (*  2001. )3

,  2005. 
 1 387.1 .  1.4% 

.  796.2 . , 
.

1 Environmental Protection Expenditure in Europe by public sector and specialised producers 1995-2002., Nancy
Olsson, Eurostat, 11.2005
2 , 2007
3 Nancy Olsson, 2005., , 2006
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 ( )
 2005.   2006.   3  207.0   3  900.0  .  ,   1.2%  

2.1% .1

 23.  (* 2006. – )  ( )2

2003 2004 2005 2006*
562 422.8 771 648.9
25 16.7 25.2 42.9

68.5
 ( ) 587 439.5 796.2 760.3

.. 1387.1
 ( ) .. 2183.3

1906 2300 3207 3900

 2006.  1 901.0 . .

 24.  - 3

) ) (%)

1 053 500 000 1 053 500 000 100%

588 000 000 569 757 731 96.9%
260 000 000 240 000 000 92.3%

1 901 000 000 1 863 257 731 98%

2007. ,  2006-2008.
,  0,4% . , 

,  5% , 
 1,2%   2009.   2,4%   2014.  .  

, , , 
, , 

.

1

2

3 , , , 
, 

 2006. 
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0
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0.8

1

1.2

1.4

2001 2002 2003 2004 2005 2006 2007 2008 2009

%
 

 139. 

1

 4.4% ( )  13.1%
) . 

 (53% ),  (22% ) 
 (11% ).

, 
, 

.

0

3

6

9

12

15

1

%
 

 - min.

 - max.

 140. 
 2005. 

1  ( :  2005. )
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, ,
, 

, 1. .
, , 40%

,  60% . ,  
, , 

.

 25. . 
(2006. ; * )2

2003 2004 2005 2006 2006*
1545 850

19 26 45 36 39
25 120 245 115

38774 47027 42254 31008
38817 47172 42543 32704 889

 % 2.30 3.30 2.40 2.00

 EUROSTAT-a,  2000-2004. ,  -25
 2.7% , -15  2.9% .

1

2

3

4

2000 2001 2002 2003 2004 2005 2006

%
 

-25 -15

 141. -15, -25 ,  % 

. 
 0.3% . , 

,  5% , 
 1.2%   2009.   2.4%   2014.

.

1 , 
, ,  2005.

2
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,  
, 

.

, 
,  2.3-3.3% . , 
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2006. 1

, 
, 

.

 2006. 
.

, , , , , . 
 ,  

 ( , ,
, .).

.

http://www.ekoserb.sr.gov.yu .

.

 je .

 26.  2006. 

. . .

1. 171 76 146 10 90 9 88 590
2. 159 133 122 7 166 4 88 679
3. 140 95 151 14  154 4 198 756
4. 136 82 134 9 135 7 176 679
5. 180 62 194 7 165 11 236 855
6. 387 40 112 5 156 9 280 989
7. 247 50 241 7 154 11 244 954
8. 132 59 293 10  156 9 171 830
9. 127 85 171 10  154 7 512 1066

10. 135 94 196 12  285 11 848 1581
11. 165 93 182 12  212 3 895 1562
12. 120 62 75 11  170 7 526 971

2099 931 2017 114 1997 92 4262  11512

1

http://www.ekoserb.sr.gov.yu/
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 2006.  628 , 1133
 609 

.

 27.  2006. 

1. 32 44 57
2. 46 98 37
3. 50 99 35
4. 64 76 64
5. 55 89 44
6. 50 96 33
7. 34 114 40
8. 28 106 14
9. 42 99 50
10. 80 142 79
11. 73 102 110
12. 55 68 67

609 1133 628
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 2006.  4783 ha,  33%  2005.
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 2006. . 
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 (Wageningen International).

 “ “ 
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, , , , 
, , 

)  
.

 (
) 

 (Natura 2000, EU) 

.  “
“  55  (

 –  ASCI, Areas of Special Conservation Interest).  “
“ 

.

, 
,  “ “.

”, . 
,  2006. 

EUNIS . 
.

 2006.  “ ” 

 (Spermophilus citellus),  (Falco cherrurg)
 o  (Aquila heliaca) ”  “

: (  - Paeonia officinalis subsp. banatica (Rochel)
Soo)”. , , 

.

 “ ” 
, 

 2003. .

 2006. 
 “ ”.

 (EURONATUR),  
 “ “ (

), 
 150ha.

, 
,  52 .

 “ “  “ “ 
 “ “.
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 - 

 2006. 
 –   (  2003.  ).  ,  

2006. .

(“ :-  - Paeonia
officinalis subsp. banatica (Rochel) Soo), - Paeonia officinalis  ( ), -
Paeonia coralina , -  (Eranthis hyemalis),  -

 (Adianthum capillus veneris)   ,
 (Urtica kioviensis Rogow.) , - 

 (Thelypteris palustris) , - 
(Bulbocodium versicolor)  ,  - Aldrovanda vesiculosa,

.

,  (“
:  -   (Diptera: Sirphidae),  -

 (Coleoptera, Cerambucidae) , - 
(Otis tarda)  “ ” , - 
(Haliaeetus albicilla),  -   (Aquila heliaca),  -   (Falco cherrug), - 

 (Sterna albifrons)  (Spalax leucodon) .

,  ” ”, “
 - “,  “

”  “
”.

 '' , ,
Nepeta rtanjensis“  

 700 
,  ( ) 

, 
.

 2006. 
.  

.  (
 24 ), 

,  ,  
.

, 
 (EU 409/79) 

 Natura 2000.

.  
, 
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(Soil Framework Directive COM (2006)232) 
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 (IPPC ). 

 250.

,  ,   2006.  
,  112 ,  63  49 

.
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,  2005. 
.  .  "open source" , 

. 
, MySQL  (

, 
).  (

, , , 
, .) 

. 
 - WebMap.

, 
, Web  (Internet Explorer, Mozilla Firefox), 
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.

 149. WebMap , 

 2007. , , 

, .

 2006. ,  Web
, ,

 2006. . 
 2004. . 

 (
) , 

.

 150.  2004. ( )  2006.  ( )
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 2006. 
.

, 
,  CARDS .  ECBP

Serbia,   DHV  
, 

. 

; ,
, 

, 
.  24 

.

. , 
, ,  "

",
 18 .

 2006. 
 4  .  

. 
, http://www.sepa.sr.gov.yu.
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 2006.  
. 
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 2. - , 
, 

 ( , , , , ).  3. -
, ,
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 4. - , , , 
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