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THE KAMIENNA RIVER CATCHMENT inierieg

Development Fund

Kamienna catchment in Poland N

Characteristic Unit Value

Character of catchment Lowland/piedmont
Catchment size: km? 2020

Average flow low/avg/high* m3/s 2.9/8.3/40

Extreme flow low/high* m3/s 0.07/113

Annual precipitation low/avg/high* mm 420/640/920
Annual air temperature min/avg/max* (s 3/6/12

Agriculture area % 49

Urban area % 6.4

Forest area % 44.2

Open Water area % 0.4

Flooded area (1/100 years) km? 55.6

Artificial drainage area km? 59.2

Ecological status (No. good / bad) water body 2/1

Major problems to achieve good ecological status Phytobenthos, Macrophytes

NH4, PO4, Norganic

*1951-2013

Land use (CLC2012)

1
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WATER BODIES’ STATUS & FLOOD EXTENT " Framwar

Rivers & ditches % Lakes & reservoirs
Water Body Status (2010-2016) Ponds

N
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0 5 km
good Flood extent e
e N N ~ . bad one per 10 year
T Surface Water Body one per 100 years
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DROUGHT PROBLEM

>z

C3 Kamienna catchment

Areas threatened by hydrogeology drought
weak
moderate

0 very

M very strong

>z

CQ Kamienna catchment

Areas threatened by hydrology drought
weak
moderate

0 very

Ml very strong

dilerreyg
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C3 Kamienna catchment

Areas threatened by agricultural drought
weak
moderate

0 very

. Il very strong

>z

C3 Kamienna catchment

Areas threatened by climatic drought
weak
moderate

[0 very

M very strong
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nmilteIrcy

STATIC TOOL METHOD & APPLICATION CENTRAL EURGRE BB

Purposes:

- To estimate the effects of the implementation of a Natural,
small water Retention Mmeasures program (NSWRM
program) in a simplified way

- To compare variants of the NSWRM program

Basics:

Expert knowledge
Grading

Application:
StaticTool.xIsm (Excel workbook + VBA )

_3 TAKING COOPERATION FORWARD 8
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BASIC ASSUMPTION CENTRAL EUROPE &

The potential effects of individual NSWR measure depend
on the measure intensity
- This relationship may be determined based on expert
knowledge
May vary depending on the climatic and physiographic
conditions (e.g. slopes, ground permeability) of the
analysed area
Method parameters should be adapted to local conditions

The StaticTool application

1. Parameters Module,
2. Evaluation Module.

_% TAKING COOPERATION FORWARD 9



EFFECTS OF MEASURES

Improvent of catchment retention properties
contributing to:

increasing low flows (LowQ),
reducing high flows (HighQ),

mniLlerIIe

- limiting the load of pollutants yielded from the

catchment area (Qual).

Impact on (0-5):
. . Low High Qual

Aggregated measure name in English flows | flows | Erosion AVG
Buffer strips and hedges 1 1 3 1,67
WRAL - best practices for Water

Retention in Agricultural Lands E = - Ll
Traditional terracing 1 4 4 3,00
Reduced stocking density 0 0 4 1,33
Forest riparian buffers 0 1 3 1,33

10
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PARAMETERS MODULE S
~ FramWat

MeasuresFramWat \ SelectedMeasures \ Intensity ] MaxIntensityImpact

- Select the NSWRM
- Individual and aggregated measures
- Relationship: measure intensity — expected effects

NO4

BFP BPFWC
- . — m
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CONSULTATION OF STATIC METHOD WITH EXPERTS HilteIrcy

AND STAKEHOLDERS

European Union

CENTRAL EUROPE gensesen

FramWat

AggregN 23 Accept definitions, Threshold values & NEXT
Threshold values of measure's intensity - low / medium, medium/ high & max
Measure ID | Definition of the intensity criteria in Englisl Definition of the intensity criteria in Polish T0 Tlow Thigh Tmax Units
Area of arable lands changed into meadows and | Stosunek pownerzchni gruntow omych przeksziziconych
A01 SPU area rasio [kmkm?] na laki do powi ; SPU [km2km2 0 0,1 04 1 km2/km2
Bufler stips density - total lenght of stips and Diugosc pasow buorowrych na jednostke pownerzchni ;
0 0,5 2 6 km/km2
el | S et ks [l SPU [kmvkm2] "
Arable land area on which best pracices of water | Stosunek pownerzchni gruntow omych, na kidrych 2
bl retention are applied and SPU area ratio stosowane s3 dobre praktyki ochrony wdd, do pownerzchni 0 e . !
: , Stosunek pownerzchni objete) tarasowaniem do
A10 Temraced area and SPU area ratio [km2/km?2] erzchri SPU [km2ken?] 0 0,05 0.3 1 km2/km2
Area of pastures on which reduced stock density | Stosunek pownerzchni pastwnsk o zmnieiszone| obsadze
AL2 | appled and SPU area raio [cmkm2] | zwierzat do powierzchei SPU [km2km2] 0 3 o8 ! I
Fo1 Total lenght of forest nipanan buflers and doubled  [Laczna dugosc zadrzewnonych pasow nadbrzeznych - e - - vk
lenght of water courses in SPU rato [km/km] wzdhuz ciekow / 2 X sumaryczna dugost ciekow w SPU i i
KE {-) There is no change in hydrological condiions; |(-) Nie zmieniajg sie wdasnosci Zlewmi; niekorzysine o 0 0 0
undesirabled impacts are prevented przekszizicenia nie zachodzg
Newdy afioresied arez and SPU area ratio Stosunek pownerzchni zalesien do pownerzchni SPU
AF k] k] 0 0,05 0,2 1 km2/km?2
noon 0 )
' /i
Test Static Z '.
£ | ’
Tool | o5
\ !g ==
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PARAMETERS MODULE:
MEASURE INTENSITY - EXPECTED EFEECTS  Framwat

MeasuresFramWat

Impact on (0-5):
. Low High Qual

Aggregated measure name in English Erosi AVG
Buffer strips and hedges 1 1 3 1,67
WRAL - best practices for Water

Retention in Agricultural Lands z Z g L
Traditional terracing 1 4 4 3,00
Reduced stocking density 1] (1] 4 1,33
Forest riparian buffers o al 3 1,33

BFP

Effects [% of max]

Effects [grade]

BFP

;_,,,4/(

e ——
& B

Witerreg

CENTRAL EUROPE i

SelectedMeasures ] Intensity ] MaxIntensityImpact

BPFWC

% Measure intensity [% of max]

Intensity thresholds:

TO - no action,

Tlow - low /medium intensity,
Thigh - medium / high intensity,
Tmax - max (hypothetically) possible.

BPFWC

] . ——
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EXPERT ASSESSMENT

(00s]«[=0 Measures (NWRM/NSWRM)

N0y Buffer strips and hedges

WRAL - best practices for Water
Retention in Agricultural Lands

(=]

o <
(o

(" Forest riparian buffers
KF KF - Keeping forests

Targeted planting for ‘catching’
H02 88 precipitation; Mediterrenian
region

213 2| BFP - Best forestry practices

o
a

FWC BPFWC - Best Practices for
Forest Water Courses

ER - Ecosystems Restoration /
renaturisation of water
dependent ecosystems

BPDA - Best practices on drained
areas

Polders, dry flood protection
T1 reservoirs, sediment trapping
dams

Widening or removal of flood
protection dikes

N

Construction of small reservoirs
on rivers (dammed reservoirs)

Qual

Low High
1 1 3
1 2 5
0 0 3
0 0 0
0 0 0
0 2 1
1 3 2
2 5 4
1 3 2
0 4 3
0 3 3
4 4 2

1

0
0
0

1
2
1

3

4
3
0

1.7
2.0

1.3
0.0

0.0

1.0
2.0

3.0

2.3

2.7

2.0

3.3

WiLerreg H

CENTRAL EUROPE i

Expert assessmen
Impact on (0-5 Impact on (0-5):

Low High Qual
flows flows Erosion flows flows Erosion

of NWRM impact on
catchment retention
properties — for
maximum intensity
level

Increasing low flows
(LowQ@), reducing
high flows (HighQ)
and limiting the load
of generated
pollution (Qual)

!
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STATIC TOOL CENTRAL EUROPE &

A list of
possible
measures

Intensity
of planned
measures

Parameters
and
calculations

[ =] 1l E AIL
Agrezated
Coce | Measures [NWRM/NSWRM c
( i Numberor | Sorted by AVG
401 | Messows and paster ——
es
:::_‘be"’f 157 1 2 3 4 s
. - ] Code | Aggregated measure name in
ADZ |Buffer strips and hecges No. SPUId AL a2 A10 A12 | wraL
A02 | Crop rotation 22 SPuiel o | 000 | 000 | 000 | 00 KF | KF - Keeping forests
20 sPU_20 | 0,00 0,03 0,00 0,00 0,08 - aiiation
21 sPu_21 | 0,00 0,35 0,00 0,00 0,17 of 2a a
ADS | Strip cropping slong contours 2 sPU22 | 000 | 000 | 000 | 000 | 017 LT improvent
_ T el e e o oe NO9 Removal of dams and other p—
403 intercropping 24 spu24 | 000 | 005 | 000 | 000 | o1s longitudinal barriers Numberof SPU:| 187 1 2 , u:"’
ADS | No till sgricultore 25 spu_2s | o000 0,05 0,00 0,00 0,03 e
A7 Low til sgricutters 25 sPU_26 | 0,00 0,45 0,00 0,00 0,17 - i
SIMMIFSeU=271{ H0,001 | F0,01 | Hio;00 8 10,00 | H0;09 N14 | Re-naturalisation of polder Totalimprovementdue| 0,00 | 0,75 5,73
AQS | Green cover 28 SPU_28 | 0,00 0,42 0,00 0,00 0,05 Valorisation
- 29 SPU_29 0,00 0,00 0,00 0,00 0,18 NoO. SPU Id Al A2
403 | Earty sowing 2 ) improvement
30 [ su30| 000 | 013 | 000 | o0 | o0s N12 | Lake restoration e kit
410 |Tragitions! terracing 31 SPU_31 0,00 0,67 0,00 0,00 0,23 3 174 SPU_174 0,09
= - 32 sPu_32 | 0,00 0,33 0,00 0,00 0,22 ) 175 SPU_175 0,00 0,01
A31 | Controlled traffic farming 33 sPU33 | 000 | 028 | 000 | 000 | 004 BFP | BFP - Best forestry practices L 176 SPU_176 0,62
- - 5 34 SPU_34 | 0,00 0,13 0,00 0,00 0,08 2 177 SPU_177 0,00
A1Z |Reduced stocking deasity 35 | sPu3s | 000 | 003 | 000 | 000 | oos 3 178 | seuims oot 0,01
) . D eS| B0, 00 B8 | BN0;5 S | S0;00 8 | B0, 00 B8 | B 0; 20 Al12 | Reduced stocking densi 4 179 SPU_179 0,72
Al3 | Muiching/fertilization 37 spu_37 | 0,00 0,12 0,00 0,00 0,08 g v ; 150 <PU. 180 001 0.02
38 SPU_38 | 0,00 0,00 0,00 0,00 0,12 E = - =
- - = 2 2 2 e J - 5 151 SPU_1B1 1,07
a1 Deep plowing [remov-g the plow's 32 SPU_32 0,00 0,02 0,00 0,00 0,05 BPRC BPRC. Natura'l channels an¢ ; = spu_mz o‘oo
saie) 20 SPU_40 | 0,00 0,00 0,00 0,00 0,20 practices of river channels : — — = O:M
a1 sPuU_a1 | 0,00 0,00 0,00 0,00 0,15 =
FO1 |Forest riparian buffers 2 sPu_az | 0,00 0,55 0,00 0,00 0,15 ) ) ) 184 SPU_184 0,22
a3 sPU_43 | 0,00 0,06 0,00 0,00 0,08 FO1 Forest riparian buffers ) 185 SPU_185 0,00
Maintenance of forest cover in . SPU44 | 000 | 045 | 000 | 000 | 033 L 185 SPU_185 0,00
FOZ — 45 spu_as | o,00 0,10 0,00 0,00 0,14
headwet a5 sPU_as | 0,00 0,08 0,00 0,00 0,08 NO2 | Re-meandering
a7 sPu_a7 | 0,00 0,95 0,00 0,00 0,04
Afforestation of reservoir catchments 48 spu_as | 0,00 0,07 0,00 0,00 0,20
a9 spu_as | 0,00 0,00 0,00 0,00 0,03
argetad planting for ‘catching’ 50 SPUSO | 000 | 000 | 000 | 000 | 004 A02 | Buffer strips and hedges
FOS b L for 51 SPU_S1 0,00 0,41 0,00 0,00 0,05 P g
— precpitation 52 sPU_S2 | 0,00 0,00 0,00 0,00 0,00 |—|
) BPEWC BPFWC - Best Practices for Fi
L s canversan Water Courses
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PROGRAM OF NSWRM

Expert variant

L1 A02
WRAL
FO1
FO8
| 5 | F14
| 6 | ER
NO6
D BPDA
| 9 ] T
| 10| T2
[ 11| T3

Aggregated | Aggregated measure
measure ID

Buffer strips and hedges

WRAL - best practices for Water Retention in Agricultural Lands
Forest riparian buffers

Appropriate design of roads and stream crossings

Overland flow areas in peatland forests

ER - Ecosystems Restoration / renaturisation of water dependent ecosystems
Restoration and reconnection of seasonal streams

BPDA - Best practices on drained areas

Polders, dry flood protection reservoirs, sediment trapping dams
Widening or removing of flood protection dikes

Construction of small reservoirs on rivers (dammed reservoirs)

Local preferences variant

A02
FO6
FO8
BPDA
T1
T2
T3

Aggregated | Aggregated measure
measure 1D

Buffer strips and hedges

Continuous cover forestry

Appropriate design of roads and stream crossings

BPDA - Best practices on drained areas

Polders, dry flood protection reservoirs, sediment trapping dams
Widening or removing of flood protection dikes

Construction of small reservoirs on rivers (dammed reservoirs)

Wilerrey

European Union
ropean Regional

CENTRAL EUROPE gzt
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MEASURES IN THE EXPERT VARIANT CENTRAL EUROPE

European Union
European Regional
Development Fund

Reg.outflow
wierczek

N

. A
oy, Threshold
Biernatka

ReMGérkiGilow Reg.outflow 0 25 5 10 km
KuzMezka Remov.dike ' gnsn Wezvi Reg.outflow Grechdy
DY i, X Zarn) Kochanéwka
Res.Wolow Res.Bzin .\

Lug
ke,

'\\\9&2\%,2

Recon.streem
Nietulisko

Recon.streem
Cmielow

Construction of small 9 Floodplain restoration
2 reservoirs on rivers and management

Stokach Starych

1 I3 , .
(dammed reservoirs) Widenning o I | / %v’ka' rt ; ,’l ! . ' { . - &r,ay res. U' Rgg;l.esct'r‘zt‘a"m
Polders, dry flood removing of flood Wé { / ;D res. | 1 chalow ¢
9 protection reservoirs, protection dikes

Z:g::e"t trapping Restoration and
reconnection of
Construction of micro seasonal streams

reservoirs on ditches Buffer strips and

Regulated outflow hedges

oS
S

from drainage g Crop rotation 5 watershed
)

@

systems
Green cover ’ water

Water damming in
9 ditches, weirs with Forest riparian buffers
constant crest

(valleys)

Overland flow areas in
peatland forests
Appropriate design of Wetland restoration

roads and stream ’ and management
crossings

TAKING COOPERATION FORWARD

18



Witerreg
MEASURES IN THE LOCAL PREFERENCES VARIANT CENTRAL EUROPE

European Union
European Regional
Development Fund

Reg.outflow
jerczek

N
Threshold A
Biernatka
Reg.outflow 0 25 5 10 km
¥ Grechgy b
Res. Mic IovT'/\’egM Reg.out’flow
Kochanéwka

/

7
nke

ML’}Q’Z /-p(
mping station
~ ping

Recon.streem
Nietulisko Res. Rudka

; Baitowska (no Res. Boria
\_ s rersltm;'(aét‘::n 1 - Baltow)
o 4 Res. Lemierze
7 ‘ - . Reto Regon_.st'reem (no2-
\‘%Qiow_a o~ %0 % Rolling i Cmielow Baltow)
£ > ; o
2\ Psarks B e Res. Ruda
AL roe Koscielna
e X
T Cetthugg g ﬁ/ GlBN e
\ [ amd & Jvehadi ' ab 0
/ Prates Sz =" /" Dray res.
Construction of small Active water ol L iankay ' b N Jedrzejowice
’ reservoirs on rivers 9 management on a ol . A\ Dry rdiray res. J Eryr "
(dammed reservoirs) drainage system (river / I ”N} v Wha;ﬁw cdrzejowice
[l 7 ¢
Polders, dry flood valleys) samk NSWRM in., I i e, O K2
g protection reservoirs, ’ Appropriate design of Nowa Stupia : S % 68,9
sediment trapping roads and stream ,/J\l { h
dams crossings ﬁ watershed -~ s /-

f jank®
Construction of micro Widenning or & water W ) 1880

reservoirs on ditches 5 % removing of flood
protection dikes

Regulated outflow

from drainage 53 Buffer strips and
systems hedges

6 Continuous cover
forestry

TAKING COOPERATION FORWARD
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COMPARISON OF VARIANTS iierrey e

Local variant

Expert variant

& Ny

Qom-oom IR

Tk
0.000 - 0.001 b

0.002 - 0.005 0.002 - 0.005
0.006 - 0.010 0.006 - 0.010
0011 -0.025 M T W 0.011 - 0.025 SO /
= ¥ o § 0 : ’ RSN 47 iy P A
0.026 - 0.050 N \A/r’xp 0.0%6 - 0,050 ST ) s NI A
Sy S 2 N A - Y
0051 -0.201 0.051 -0.201

The expert variant is characterized by a large number of diverse

measures spread over a vast area
(15 types and 11 groups of measures spread over 128 SPUs).

The local preferences variant contains only
9 types and 7 groups of measures placed in 33 SPUs.

!
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VARIANTS VS VALORIZATION MAP e AN G e B
~ FramWat

Needs & posibility

o
water retention

Difference local-expert

very low

low

medium

high

very high Urban

-5.23--2.50

-249--1.00
-0.88--0.10
-0.08-0.10

0.11-1.00 2RI Feli 1 e o AN
S v L N

251-4.94

(green color shows dominance of local variant and red shows the opposite). r X
- Introducing the expert variant will o AV, S
reduce the need for water retention o= 5=

0.051-0201

in particularly sensitive areas e
- The local variant, in most cases,
would improve areas with low water
retention needs. !

= s ’ ¥
SN \ o e
— 0.002 - 0.005 , ; .
TAKl NG 0,006 - 0.010 Ny Lo ',,( A =t By
0.011-0.025 vy e S ks
0,028 - 0.050 WS [ NI N

0.051-0.201

Local variant

e
k?f s I3




iiteireg
CONCLUS|ONS CENTRAL EUROPE &

The overall grade for the catchment is low (0.71 / 0.49)
comparing to potential max grade of certain measures (5):

affected by the number of SPUs with no measures,
hypothetical max intensity level.

Despite these large differences, the ratio of the final score
of the expert to local variant is only 1.45 (0.71 / 0.49).

The local variant dominates in only 10 out of 128 SPU.

The Static Tool allows to objectively compare variants
of a NSWRM program, regardless of how they were developed

(local preferences, expert).

The grading method adopted in the Static Tool allows to
compare programs containing activities of different types.

The tool cannot replace modeling.

_% TAKING COOPERATION FORWARD 22
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water retention measures
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