
����������	
��
�	
�����������	
��
�	
��
�
����������������������

�����
�������
����
�������
��������	
�����
�������
����
�������
��������	


�����
���
������	�
��
�������	
�����
���
������	�
��
�������	


�����	��
��
���
�����
�����	��
��
���
�����
���������� ������������

����������������	
����	
��

���������	������������	���

��	������	�������	������	���������������������

����������������	�������	�����

 �	��� �	���!�	������	��!�	������	��"��#�	����"��#�	����

 ��$�
	� ��$�
	� �	��%�& �	��%�&'�'�!&	��!&	��())*())*



�"�+�,-��.��$-�/0-1-,�!���,�"�+�,-��.��$-�/0-1-,�!���,

22 3����4�3����4�

22 1�������5��%��"&&�	�1�������5��%��"&&�	�,�	��,�	��

22 ��
��������
������ �5�5�%��%�������������

22 $�
	�����$�
	����� ���
���
��

22 3����������3����������



161�-���.��$-�"//-0�,!0- 161�-���.��$-�"//-0�,!0- ��
$6�0�+�76$6�0�+�76

Max storage=79.5 mln m3
Active storage=59.1 mln m3
Dead storage=20.4 mln m3
Length = 13.5 km
Depth = 2.5m

Name Area [km2] Level [m asl] Qmin 
[m3/s] 

Qav 
[m3/s] Qmax [m3/s] 

Bondary 1049.70 134.94 0.27 5.72 85.90 
Narew 1978.00 130.37 0.95 9.81 153.00 
Suraz 3376.50 116.03 1.52 15.50 250.00 
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Date QBondary
[m3/s]

QNarewka
[m3/s]

QOrlanka
[m3/s]

Qsuraz
[m3/s]

Qdif.catch.
[m3/s]

Qdif. catch.t
/QSuraz

1978
(03.06-
04.30)

15.99 11.04 7.92 45.29 10.34 23%

1979
(03.21-
05.25)

27.53 15.88 15.35 87.92 29.16 33%

1980
(03.29-
05.12)

20.23 10.09 7.61 52.40 14.47 28%

1980
(07.03-
09.06)

25.10 10.82 5.34 67.47 26.21 39%

1981
(12.10-01.12

20.87 11.15 7.35 68.67 29.30 43%
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Qdif.catchment(t,x)=?
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BondarySuraz

Orlanka mouth

Narewka mouth
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Upstream boundary condition: Bondary flow hydrograph Q(t)

Downstream boundary condition: Suraz rating curve

Lateral inflow from Narewka:
flow hydrograph QN(t)

Lateral inflow from Orlanka:
flow hydrograph QO(t)

U
niform

 lateral inflow
 from

 differential
catchm

ent: flow
hydrograph

Q
dif (t)

Qdif(t)=QSuraz(t+∆t)-Qinflow(t)
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Calculated and observed discharge at Suraz gauge for flood event in1979

10

50

90

130

170

210

250

21-03 28-03 4-04 11-04 18-04 25-04 2-05 9-05 16-05 23-05

date

Q
[m

3/
s]

discharge observed at Suraz
gauge

calculated discharge



15

25

35

45

55

65

75

85

6-03 13-03 20-03 27-03 3-04 10-04 17-04 24-04 1-05

QSuraz observed at gauge

QSuraz calculated

15

25

35

45

55

65

75

85

95

105

29-03 5-04 12-04 19-04 26-04 3-05 10-05

QSuraz observed at gauge

QSuraz calculated

15

35

55

75

95

115

135

155

3-07 10-07 17-07 24-07 31-07 7-08 14-08 21-08 28-08 4-09

QSuraz observed at gauge

QSuraz calculated

20

40

60

80

100

120

140

10-12 17-12 24-12 31-12 7-01

QSuraz observed at gauge

QSuraz calculated

1978 1980

1980 summer
1981

$�
	��������
���#���
�����$�
	��������
���#���
�����



Date

Narew Ploski Suraz

RMSE
[m3/s]

Qave
[m3/s]

RMSE/
Qave

RMSE
[m3/s]

Qave
[m3/s]

RMSE/Q
ave

RMSE
[m3/s]

Qave
[m3/s]

RMSE/
Qave

1978 
(03.06-04.30) 4.74 31.29 15% 8.15 40.31 20% 5.12 45.29 11%

1979 
(03.21-05.25) 6.73 49.78 14% 19.76 97.46 20% 7.29 87.92 8%

1980 
(03.29-05.12) 3.31 31.7 10% 7.44 41.34 18% 6.60 52.40 13%

1980 
(07.03-09.06) 6.71 36.74 18% 10.94 43.48 25% 7.38 67.47 11%

1981 
(12.10-12.01) 5.06 38.01 13% 3.42 49.49 7% 4.90 68.67 7%
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Ver I – flood protection (safe outflow) 
Ver II – wetland protection (temporary lift of safe outflow)



3��������
�%�
	��	�&%�����3��������
�%�
	��	�&%�����1�	��1�	��5�	5�	
5���
��#�������?@A5���
��#�������?@A@�@�

Ver I – flood protection (safe outflow) 
Ver II – wetland protection (temporary lift of safe outflow)
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Ver I – flood protection (safe outflow) 
Ver II – wetland protection (temporary lift of safe outflow)
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Ver I – flood protection (safe outflow) 
Ver II – wetland protection (temporary lift of safe outflow)
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Ver I – flood protection (safe outflow) 
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Flood extension more then 200m
nearby the Narew gauge:
actual state – 140 days
ver I – 106 days
ver II – 113 days
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