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Key findings

Agro-environmental measures with a delay of first use to July or August are more cost-
effective for meadow bird management than the June measures or the current policy, i.e. a
delay until 14 June.

The most preferred grazing system for meadow birds management is seasonal grazing with
2 cows during the resting period. The less preferred one is rotational grazing.

The results are not influenced by given specific meadow birds a higher weight than the
other meadow birds. Thus policy-makers does not need to select a priori the target
meadow birds of a specific area.

Including the distance to the farm house as an additional cost has a rather high influence
when the cost increase to €1 for each meter distance.

The effect of the manure processing cost when to less organic manure can be put on the
field, is by current manure processing cost (€4/ kg N) rather small. The effect stays small
even when to manure processing cost increase to €15 kg N.
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1. Introduction

The ECOPAY-local project have as target to develop a decision-supporting system to improve the
cost-effectiveness of local meadow bird projects (100-5000 ha). The model gives the most suitable
locations and the most suitable measures for the most suitable locations. The project starts from
the ECOPAY-Flanders model and adapts the current model so that the adapted model can give a
solution for the following three concerns.

(1) Refinement of economic models
The new model will take into account the following economic considerations:

- More grazing periods by seasonal grazing: farmers will take into account the temporal
changes in grass growth and thus the cattle density will be higher when the temporal grass
growth is higher and the cattle density will be less when the grass growth is less. This
means that to calculate the financial impact of a delayed grazing more correctly it will be
needed to split the current grazing period in sub-periods.

- Additional cost parameters, besides the potential grass yield of a pixel, which have an
influence on the requested compensation of agro-environmental measures by the farmer:

(1) the capacity to use structure-rich grass: not all farmers can use this product.
Farmers, which cannot use the product, will demand a higher compensation: lost
energy of the agro-environmental relative to the reference added by the residual
energy of the delayed cut.

(2) the distance of the pixel to the farm office: farmers will accept faster agro-
environmental measures when the pixel is not the home plot and when it is located
at a lager distance from the farm office.

(3) The influence of different manure types on the variable cost: a reduction of organic
manure in Flanders means an additional cost, while reducing inorganic fertilizer can
be considered as a cost saving.

(4) Compensations in function of owner category: nature organization will accept agro-
environmental measures when the targets of those measures are in accordance with
the management objectives of the nature area. The nature organisations need to be
compensated for their work, but not for their income loss.

(2) Refinement of ecological data

The ECOPAY-local model need to work with (1) a greater variety of grassland types and (2) need to
include linear landscape elements and solitaire trees.

(3) Visualization and transferability

It is important that the most likely meadow bird area scan be clearly visualized and that the visual
results can be transferred to ArcGIS. In addition, it is important that the output can be saved in txt
or cvs-format.
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2. Model and database changes

The first ECOPAY Flanders model is described in Van Gossum et al. (2012). In this part only the
main changes compared with the first ECOPAY Flanders model will be described. The changes are:

- a greater variety of grassland types,

- aninclusion of all green elements higher than 3 meter (these elements can increase
predation because they can be used for nests or vantage point),

- aninclusion of varying cattle densities by seasonal grazing,

- an inclusion of additional cost parameters.

2.1. Grassland types

In ECOPAY version 1.0 only two grassland type were distinguished, i.e. the very species-poor
production grassland and the species-poor production grassland. Both have as main grass species
rye grass and their economic characteristics were the same. In addition, the types are also the
most common agricultural grasslands. Nevertheless, to a smaller extent also other grassland types
occur in Flanders. The other grassland types can be grouped in an additional 11 grassland types
(Vriens et al. 2011). The spatial occurrence of these grassland types is given in the biological
value map of Flanders. Many grassland could not be classified in a single grassland type, it was
also needed to distinguished spatial mixtures of different grassland types. The first mentioned
grassland type is always the most dominant one. In ECOPAY Flanders version 2.0 13 grassland
types are included and each pixel can have a main grassland type and one secondary grassland
type. These changes will have an influence on the following parameters:

- Bird values WES, WOLA and WKLA, resp. value for waders and ducks, open landscape
meadow and cropland birds and small-scale landscape cropland birds,

- Dry matter production, given as a relative value to rye grass production,

- Grass quality, given as a relative value to rye grass production, and

- Grass height, given as a relative value to rye grass

The difference with the reference grassland (rye grass) is given in Table 2.1.

Table 2.1 The ecological and economic characteristics of the grassland types

Grassland type WES |WOLA |WKLA [Dry matterEnergy contentGrass height
(rel. rye grass) |(rel. rye grass) (rel. rye grass)

Very species-poor production [ -0.5 |-0.5 -0.5 100 100 100

grassland

Species-poor production grassland |0.3 0.3 0.3 100 100 100

Pasture complex with many locks|0.7 0.7 0.7 80 100 90

and/or micro-relief

Species-rich pasture complex with|0.9 0.9 0.9 45 70 70

many locks and / or micro-relief

Species-rich production grassland 0.7 0.7 0.7 45 70 70

Overgrown grassland 0.7 0.7 0.7 50 85 75

Marsh marigold grassland 0.9 0.9 0.9 30 60 65

Mesophilic meadows 1 1 1 30 60 65

Bent grass vegetation 1 1 1 30 60 65

Humid grasslands dominated by |1 1 1 45 70 70

rushes

Salt marshes 1 1 1 30 60 65

Calcareous grassland 0 1 1 30 60 65

Violion caninae grassland 0 0 0 20 50 60

The choice of the possibility that two grassland types can occur in the same pixel has an effect on
the formulas of the ecological and economic model. The new formulas are:

- For the dry matter calculation (DM: dry matter)
If NGT (number of grassland types) = 1then DMgrg, i = DMggg, G11, i

If NGT (number of grassland types) = 2 then DMggg, i (dry matter)= 0.7 * DMggg,
Gr1,i + 0.3 DMggg, c12, i

ECOPAY Flanders 2.0 7



With RRG: relative to rye grass and GT: grass type

- For the energy calculation (EC: energy content)
If NGT (number of grassland types) = 1 then ECRgrgi =ECRRG, GT11
If NGT (number of grassland types) = 2 then ECgrg,i = 0.7 * ECrgr, 611,1 + 0.3

ECrra, 612, i

- For the bird value calculations

If NGT (number of grassland types) = 1 then
- WESI = WESGTl,i -1* OHG
" WOLAI = WOLAGTl,i -0.5 * OHG
- WKLAI = WKLAGTl,i

If NGT (number of grassland types) = 2 then
- WESi = 0.7 * WESGTl,i +0.3* WESGTZ,i -1* OHG
- WOLAi = 0.7 * WOLAGTl,i +0.3* WOLAGTZ,i -0.5 * OHG
= WKLAi = 0.7 * WKLAGry, i + 0.3 * WKLAGT, i

With OHG: occurance of high green (all green elements > 3m)

- For the grass height calculation (GH: grass height)
If NGT (number of grassland types) = 1then GHgrgg,i = GHgrg, 611, i

If NGT (number of grassland types) = 2 then GHgrg, i = 0.7 * GHggg, c11,1 + 0.3
GHRRG, GT2,i
- For the grass height distribution of seasonal grazing
o <10:
When NGT= 1: RGHDggg, i = RGHD; (cattle type) x 100/GHggg, cT1, i
When NGT= 2: RGHDggg, i = 0,70 x (RGHD (cattle type) x 100/GHggg, cT1) +
0,30 x (RGHD (cattle type) x 100/GHggg, 1)
o 10-30:
When NGT= 1: RGHDggg, i = RGHD; (cattle type) x 100/GHggg, aT1, i
When NGT= 2: RGHDggg, i = 0,70 x (RGHD (cattle type) x 100/GHggg, cT1) +
0,30 x (RGHD (cattle type) x 100/GHggg, 1)
o >30:
= the remaining, thus 1 - RGHDggg, 1 (<10) - RGHDggg, 1 (10-30)

The choice to distinguish grassland types has also an effect on the ECOPAY database:

In the pixel table the following columns will be added:

o Number of grassland types which occur in a pixel: value can be 1 or 2

o Grassland type 1 and type 2: 13 types will be distinguished

o Occurrence of high green (trees, hedgerows, etc.): 0 no high green and 1: high

green
- In the database the following table will be added: Grassland type. For each grassland type

the following information will be given the value for birds or ducks, the value for open
space farmland birds, the value for small-scale landscape farmland birds, the type, the dry
matter production relative too rye grass and the quality relative to rye grass.

2.2. Occurance of high green

In Flanders a new geographical map was developed which give information on the occurrence of
green elements. The map is a grid segmentation classification of the summer flight orthophotos in
the classes high green (>3m), low green (<3), agriculture (low and no green classified as
agriculture on the agriculture map) and no green (meaning urban, infrastructure, parking area,
fallow). The green map was used to correct the bird values. The bird values (WES and WOLA) will
be lower when high green occur. The reason is that high green elements attracts predators and
thus probably increase the predation on the farmland birds.

8 a new version of the ecological-economic model for meadow birds management



2.3. Seasonal grazing

In ECOPAY Flanders version 1 the number of cattle units was fixed during the grazing season by
seasonal grazing measures. However, in reality the cattle units vary during the grazing season
because a farmer is trying to make maximal use of the variable grass growing speed, which is high
in May and June. Therefore, the economic and ecological model was adapted to take into account
the temporarily variable number of cattle units.

2.3.1. Economic model

A farmer applies by seasonal grazing different cattle densities during different quarter months. Four
different periods are distinguished:
- Period 1: default values 3 cattle units and period 1-30 April
- Period 2: default values 7 cattle units and period 1 May to 30 June
Period 3: default values 4 cattle units and period 1 July to 14 September
- Period 4: default values 3 cattle units and period 15 September to 30 October

Each period have a start and end period, a cattle density and a cattle type. It is presummed:

that a farmer will use during the whole grazing season the same cattle type (adult or young
and thus not for example adult cows during period 1 and 3 and young cows during period 2
and 4),

- that a farmer will apply the economic optimal number of cattle units outside the period that
the agro-environmental measure reduce the cattle units as a meadow bird protection
measure

In addition, by applying agro-environmental measures it can be that the number of periods can be
less than four. In the below figure the new economic model is given.

Measure
Start period x Cattle units period x: 0, 2, 3, 4 or 7
End period x Energy uptake cattle unit (12308 VEM/dag)
; . Price concentrated feed
S Energy yield Energy vyield measure X
reference period x - period x €19.45 / 94000 VEM

|
Gross income loss

Figure 2.1Economic model gross income loss for seasonal grazing

The changed economic model has also an influence on the reference value (i.e. the return a farmer
has without applying for an agri-environmental measure). The new reference value for seasonal
grazing and mowing-seasonal grazing is given in Table 2.2.

Table 2.2 Reference value for seasonal grazing and mowing-seasonal grazing in ECOPAY Flanders

2.0
Measure Energy matter_ref 380N | Energy matter_ref 245N
Grazing_seas 11.907.990 9.600.240
Mowing_pasture_seas | 13.532.381 9.863.803

ECOPAY Flanders 2.0 9



2.3.2. Ecological model

The grass height by seasonal grazing is depending on the livestock density. In addition, livestock
do not graze uniformly. To take this variation into account a grass height class distribution is
estimated by grassland experts. This estimation was done for two livestock densities (0.5 and 4)
and linear interpolated for in-between values (see Table 2.3). Based on these estimates also higher
cattle densities where estimated by experts.

Table 2.3 The influence of livestock density on the grass height distribution (GHD) by seasonal

grazing
HUREIRE < ERTEIS grass height distribution
<10 |10-30 [>30
0,5/ 0,20 0,35| 0,45
2| 0,50 0,22| 0,28
3| 0,70 0,14| 0,16
4| 0,90 0,05| 0,05
5| 0,94 0,03]0,03
6| 0,98 0,01] 0,01
7| 1,00 0 0

2.4. Specific cost elements

In ECOPAY Flanders version 1.0 it was assumed that farmers could always use the structure-rich
grass. Nevertheless this is not always the case. In addition, it was assumed that grassland of the
same quality have the same economic value for a farmer. Nevertheless, farmers will apply less for
agri-environmental measures when the grassland is closer tot their farmer’s house. Both aspects
are included in ECOPAY version 2.0. However it was not possible to get the data because of privacy
concerns. Finally, it was taken into account that farmers can only save on inorganic manures and
that a saving on organic manures is an additional cost in Flanders because the organic manure was
cannot put on the land need to be processed.

Farmer’s possibility to use structure-rich grass

In the pixel table a column will be added to indicate if a farmer can use the grass of a specific pixel
as structure rich grass. If he can use it as structure rich grass the normal economic model is
followed (value 1 in pixel table). If not a second economic model is used, whereby the usefulness
of the remaining energy vyield of the grass during the resting period is equaled to zero (value o in
pixel table). Thus the energy yield of the resting period is multiplied by an usefulness structure rich
grass factor.

Distance to farm house

In the pixel table a column will be added to include a higher cost when the pixel is closer to the
farm house. This cost value is added to the calculated value of the economic model.

Manure type

The current idea is that a farmer will use 170 kg organic fertilizer. Thus, the current model can be
kept until the farmer will drop below 170 kg organic fertilizer. When the farmer will drop below,
than the less manure will get an additional cost instead of a cost saving. Thus I suggest a formula
like:

x 2170: (380- x) * saved cost of man-made fertilizer

x < 170: (380-170) * saved cost of man-made fertilizer - (170-x) * additional cost of
organic manure processing

x= applied manure

additional cost of organic manure processing is 4 €/kg N

10 a new version of the ecological-economic model for meadow birds management



3. Visualizations

Ecopay offers three different ways to export results, results are written into the database and can
be exported to Excel files, results can be visualized and the map can be saved to a bit file and last
results can be written into a text file. The next paragraphs are a step by step introduction how to
export results.

3.1. Exporting simulation results to Excel files

After running a simulation of effectiveniss and cost of measures, there is the possibility to export
the resulting data to an excel file . Each time a simulation is run, the results are written by the
software into the table “graphic” in the database. If these data is to be saved, it has to be
exported. The table itselve will be cleaned before each simulation, to ensure a not overflowing
database.

Step 1: Run a simulation.

L L JSUAUSIZAtION. . STAFE NS HEID.

Simulation of the effectiveness and cost of measures

Region [ StudyArea - Input of transaction cost (Euro/ha) o I

{appiees to all measures)
Selection of predation

!

List of selected measures

% time independent " time dependent Result
176, mowing_postpa, 28/6/0/0, ~  [Effective az for the species in ha: 2 |-
Please select measures as needed 178, mowing_postpa, 29/6/0/0, - Grutto: 38,2
1355, grazing_rot_postpo, 30/6/0/0, Measure, mumng_pusq:u 23/6/0/0, i
Only mowing | Only grazing ‘ All measures | 3329, mowing1_grazing_rot, 30/6/0/0, Range of cost: 26 - 916 Eurofha
4116, mowing1_grazing_seas, 30/4/6/0, Number of qualifying pixels: 65 = 52.65 ha
Preselected E— 4108, mowing 1_arazing_seas, 29/5/6/0, Effective area for the species in ha:
4100, mowing 1_grazing_seas, 28/6/6/0, a Grutto: 38,24
Type of measure 4092, mowing 1_grazing_seas, 27/7/6/0, 1 Measure, grazing_rot_postpo, 30/6/0/0,
4084, mowing 1_arazing_seas, 26/8/6/0, Range of cost: 227 - 1579 Eurofha
[ - 4075, mowing 1_grazing_ 25/9/5/0, Number of qualifying pixels: 199 = 161,19 ha
4068, mowing 1_grazing_seas, 24/10/6/0, Effective area for the species in ha:
QM of first use 2173, grazing_seas_postpo, 12/14/8/0, Grutto: 120.27
-] 2157, grazing_seas_postpo, 12/13/3/0, o Measure, mowing1_grazing_rot, 30/6/0/0,
2141, grazing_seas_postpa, 12/12/10/0, Range of cost: 240 - 1501 Eurofha
Distance to first use in QM 2125, grazing_seas_postpo, 12/11/1/10, Number of qualifying pixels: 531 = 430,11 ha
= 2108, grazing_seas_postpo, 12/10/2/10, . [Effective ares for the species in ha:
M7 Aravinn seac nnsmn 12687360 Grutto: 321.94 E
second use in QM third use in QM Measure, moning_grazing_seas, 30/4/6/0,4 (GV)/ 3 (GV)/ 0 (GV)/

Range of cost: 225 - 1444 Eurofha
- hd ‘ Run simulation Number of qualifying pixels: 531 = 430.11ha

Effective area for the species in ha:

LType of vestock  L.Livestock density in Gv/ha List of selectad species List of minimum qualities Grutto: 231,54
Measure, mowing 1_grazing_seas, 28/5/5/0,4 (GV)/ 3 (GV)/ 0 (GV)/
j ‘ j Grutto 0.1 Range of cost: 217 - 1397 Eurofha
1.Type of ivestock  1.Livestock density in GV/ha Number of qualifying pixels: 531 = 430.11 ha

Effective area for the spedes in ha:

[ = [ =l Grutto: 23161

Measure, moning1_grazing_seas, Zﬂfﬁfﬁfﬂ 4(GV)/ 3 (&v)f 0 (Gv)f

LType of Ivestock  LLivestock density in GV/ha Ranae of costs 208~ 1345 Fur
[ = | Number of qualifying pixels: 531430 11ha L4
Effective area for the spedss in ha:
1Type of vestock  1.Livestock density in GV/ha Grutto: 23116
Measure, mowing 1_grazing_seas, 27/7/6/0,4 (GV)/ 3 (GV)/ 0 (GV)/
[ = = Range of cost: 199 - 1301 Eurafha
density res number of qualifying pixels: 531 = 430,11 ha

Effective area for the species in ha:
- Grutto: 225,64
Measure, mowing 1_grazing_seas, 26/8/6/0,4 (GV)/ 3 (GV)/ 0 (GV)/
Range of cost: 191 - 1254 Eurofha

Please select the species you want to protect e oF cnifying piecle: 591 530,11 ha

Dutch name Effectve area for the species in ha:
Grutto: 219.95
[Grutta ~| Measure, mowingl_grazing_seas, 25/2/6/0,4 (GV)/ 3 (GV)/ 0 (GV)/

Range of cost: 182 - 1206 Eurofha

Ciod Number of qualifying pixels: 531 = 430,11 ha
[omosa imosa = Effective area for the species in ha:
Grutto: 208,19
Saved on Measure, mowing 1_grazing_seas, 24/10/6/0,4 (5V)/ 3 (&¥)/ 0 (&V)
Range of cost: 174 - 1159 Euroha
‘2011,10,25 11:33:16 ﬂ Number of qualifying pixels: 531 = 430.11 ha
Effective area for the species in ha:
. i . § Grutto: 191,11
Please spedfy requirements for a minimum quality that Measure, grazing_seas postpo, 12/14/8/0,2 (64)] 4 (GV)/ 3 (€W _
each pixel has to meet for this species, Then press Ranae of cost 10 - 478 Eorofha

the Copy values™ button.
Minimum quality per pixel (0
incufficient, 1 best quality)
for species
Copryiiakies Close window
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Step 2: The results are written automatically into the database. Open the database and double
click on “graphic”

Freselected 1 B Getting Started |3 Latest Headlines [l MORGENGOLD FRUHS... & Google News Deutschl... | | https://oekobox-onlin.. Have a nice day ... Il LEO Deutsch-Englisch.. Ver
Type of measure A
phpMyAdmin
QM of first use —
[Z Browse = 34 Structure = L[] SQL | 4 Search
Distance to  fistuseinou || @ 8l B @ U] @
E ‘ « Showing rows 0 - 19 ( 20 total, Query took 0.0008 sec)
wondiencn
El y fiter tables by name ?;éinqg;apmc'
1Type ofivestock  L.Lives| |=] compensation LIMIT 0, 30
<] [ [ configuration
LType oflivestock  LLivesf [=] contour
= [ [ cost_for_farmhouse_disf
1Typeofivestock  LiivesHll (=] country (show:) [30 | rowls) starting from row # |0 | in| horizontal [z]| mode and repeat headers after 100 | cells
< l_ || croplandtyp - -
1Type oflvestock  Liwesel| (=] cut use + Options
~] [ || O eneroy_output change |g| T, measurelD specieslD m_name species_name qual_min
| graphic . 2
density res E‘ &7 Edit [+ Inline Edit #& Copy @ 176 1 mowing_postpa, 28/6/0/0, Grutto 0229922
[ |=] grassland Delete
~Please select the species you wa E‘ P e & Edit [o7 Inline Edit #¢ Copy 178 1 mowing_postpa, 29/6/0/0, Grutto 0.230344
P (=) growth_rate Delete
[ — (] livestock & Edit | Inline Edit ¢ Copy @ 1355 1 grazing_rot_postpo, 30/6/0/0, Grutto 0.199447
=] matrix_referenz. Delete
Latinname =] measures &7 Edit [ Inline Edit 3¢ Copy @ 3329 1 mowing1_grazing_rot, 30/6/0/0, Grutto 0.19941
Limosa imosa [=] method Delete
Saved on || method_with_outputclust &7 Edit [¢7 Inline Edit #E Copy @ 4116 1 mowing1_grazing_seas, 30/4/6/0.4 (GV)/ 3 (GV)' 0 Grutto 0.144248
[Ferepre | moving-rotgrazing Delete -
|| mowing-seasonal-grazing & Edit [&] Inline Edit ¥ Copy @ 4108 1 mowing1_grazing_seas, 29/5/6/0.4 (GV)/ 3 (GV)/ 0  Grutto 0.143976
Please specify readirements foral | = objectcosts Delete b
?ﬁc";’;‘ has to meet for ths o =) object_for_mathod & Edit |7 Inline Edit ¢ Capy 4100 1 mowing1_grazing_seas, 28/6/6/0.4 (GV)/ 3 (GV)/ 0  Grutto 0139884
Minimum quality per pixel (0 || occurrence N Delete (-
insufficient, 1 best quality) || outputcluster & Edit (¢ Inline Edit #¢ Copy @ 4092 1 mowing1_grazing_seas. 27/7/6/0.4 (GV)/ 3 (GV)/ 0  Grutto 0.139375
for species Al = e b D=2z i
= & Edit |+ Inline Edit #¢ Copy @ 4084 1 mowing1_grazing_seas, 26/8/6/0,4 (GV)/ 3 (GV)/ 0 Grutto 0.140379
[ quarter_month_dry_matt
Copy values| quarter_| v ! Delete
| quart t g
5 quarter_month_eggs &7 Edit [o7 Inline Edit. # Copy 2076 1 mowingl_grazing_seas, 25/9/6/0.4 (GV)/ 3 (GV)/ 0 Grutto 0431076
= || quarter_month_predation Delete (-
(=lregrowth delay dey Ingl & Edit [ Inline Edit 3¢ Copy @ 4068 1 mowingl_grazing_seas, 24/10/6/0.4 (GV)/ 3 (GV)/ 0 Grutte 0.116056
[ result Delete
] resulting_quality & Edit [ Inline Edit 3¢ Copy @ 2173 1 grazing_seas_postpo, 12/14/8/0.2 (GV)/ 4 (GV)' 3  Grutto 0.172698
[ results_for_viusualitsatior Delete -
‘ U L [F] & Edit |¢"Inline Edit ¥¢Copy @& 2157 1 grazing seas postpo, 12/13/9/0.2 (GV)/ 4 (GV)/ 3 Grutto 0.172055
) Downiosas | ) menatsviertel 2esv | i i i

Step 3: Click on ,Export".

2 (&) Most Visited [} Getting Started ) Latest Headlines [l MORGENGOLD FRUHS... & Google News Deutschl.

phpMyAdmin ||

https://oekobox-onlin... [ Have a nice day ... 5 LEO Deuts:

=| Browse | 4 Structure = L] SQL 4 Search = 3¢ Insert | [& Export =} Import 4 Operations

S8l 3 @0 @
Exporting rows from "graphic" table

filter tables by name

] compensation

] configuration
=] contour
1] cost_for_farmhouse_dist
=] country
E croplandtyp Format:
] cut_use
] energy_output_change  — saL E‘
| graphic
] grassland
] grasslandtype [ Go |
7] growth_rate
| livestock

Export Method:

Quick - display only the minimal options

@ Custom - display all possible options

12 a new version of the ecological-economic model for meadow birds management



Step 4: Change the “Format” to the desired format, Excel, and change
Method" to "Custom-display all possible options”.

@ hitps://casperimp.fu-beriin.de/phpmyadmin/index.phpldb=caspes_englétarget=db_structure.php&itoken=bbabeeddabh2957370a79L
9! g
B3 [2) Most Visited | Getting Started =/ Latest Headlines Bl MORGENGOLD FRUHS... & Google News Deutschl... //oekobox-onlin..
9 oog| hitps:/
T
I=d
phpMyAdmin
|| Browse | ¥ Structure L] SQL 2 Search = ¥t Insert [« Export = =} |
28l e0 6
1 " i
[ _engl Bl Exporting rows from "graphic" table
filter tables by name
| compensation 4
Export Method:
| configuration
= contour @ Quick - display only the minimal options
] cost_for_farmhouse_diste 5 Custom - display all possible options
=] country
B croplandtyp Format:
| cut_use
| energy_output_change - sQL E‘
(& graphic CodeGen
| grassland csv
| landtype CSVfor MS Excel
i Microsoft Word 2000
| growth_rate JSON
| livestock LaTeX
B i roerencz MediaWiki Table
= - Open Document Spreadsheet
&l measures Open Document Text
| method
| method_with_outputclust, PHP arra
:] mowing-fot-grazing | Texyl text
|| mowing-seasonal-grazing Excel 97-2003 XLS Workbook
=] objectcosts Excel 2007 XLSX Workbook
| object_for_method YAML
| occurrence
| outputcluster
] pixel
| quarter_month_dry_matte

by clicking the “Export

Step 5: Make sure you click "Put columns names in the first row" under "Format-specific options".
If desired the name of the file to be saved can be changed in "Output” - “File name template”.

~  Export Method:

3 (8 Most Visited { | Getting Started 3 Latest Headlines [l MORGENGOLD FRUHS... & Google News Deutschl... { : https://oekobox-onlin... | | Havea niceday ... Il LEO Deutsch-Englisch...

phpMyAdmin

@ Quick - display onlfy the minimal options
@ Custom - display all possible options
fo 3 Ea ¢

Rows:

[ &

filter tables by name
=] compensation

(=] configuration
|| contour
|| cost_for_farmhouse_dist:
[7] country @
croplandtyp
cut_use

@ Dump some row(s)

Number of rows: | 20

Row to begin at. 0

Dump all rows

Output:

energy_output_change
graphic

grassland
grasslandtype
growth_rate

livestock

@ Save output to a file

File name template: @ @TABLE®

=]

[ use this for future expons

Character set of the file: uti-8

matrix_referenz
measures
method

7| method_with_outputclust
mowing-rot-grazing

Compression:

=]

None

Format:

mowing-seasonal-grazing
objectcosts
object_for_method
occurrence

Excel 97-2003 XLS Workbook [=]

Format-specific options:

~| outputcluster
pixel

e mont iy T Replace NULL with:

NULL

quarter_month_eggs Put columns names in the first row

quarter_month_predation
regrowth_delay_dry_matt
result |
resulting_quality )
resulle;j)uiusua]itsaticnI 8

i O e e e e e s e s

‘ m

s
2 Downtoaas ] monstovertelesv. T s52BUAusschrit.. ) esuts for viusua... 1) resuts for vusua.. ] 2012 sdes-Lopt

ECOPAY Flanders 2.0
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(@3 I= . graphic-Lxls [Read-Only] [Compatibility Mode] - Microsoft Excel [E=R e
Home | Insert  Pagelayout  Formulas  Data  Review  View  Acrobat o @& =
% cut . IR — . = . *j =) | Tam T ’jl 3 AutoSum ~ AV

{5 o+ Calibri 11 A A B S Wrap Text General £ iﬁd gﬁ &, o [ . 7 lﬁ

P romatponter | B4 U DA B merge s conter - B~ % 0 [ TS| SO e sese | o e T Gaar A et

Clipboard = Font = Alignment ] Humber ] Styles Cells Editing
Al v Jx | measurelD >

b A B c D E F G H 1 J K L L N o P Q R S T u v ;

1 |measurellspeciesiD m_name species_n qual_min qual_max qual_med cost_min cost_max cost_med &ff_area nr_pixel iy
1] 2 176 1 mowing_g Grutto 0,229922 0,857656 0,726462 31,3226 934,746 654,243 38,2482 65

3 178 1 mowing_g Grutto 0,230344 0,857344 0,726311 26,5858 916,635 643,178 38,2403 65

4 1355 1 grazing_rc Grutto 0,199447 0,857188 0,746155 227,646 1579,95 979,672 120,273 199

5 3329 1 mowingl_Grutto 0,19941 0,859531 0,748496 240,731 1501,47 913,878 321,936 531

6 4116 1 mowingl_Grutto 0,144248 0,640955 0,538335 225,704 144467 835956 231,543 531

7 4108 1 mowingl_Grutto 0,143976 0,641491 0,538493 217,109 139711 803,386 231,611 531

8 4100 1 mowingl_Grutto 0,139884 0,638397 0,537443 208,514 1349,55 770,816 231,16 531

9 4092 1 mowingl_Grutto 0,139375 0,627684 0,524613 199,919 1301,99 738,246 225,641 3531

10 4084 1 mowingl_Grutto 0,140379 0,621296 0,511409 191,323 1254,43 705,676 219,962 531

11 4078 1 mowingl_Grutto 0,131076  0,57961 0484034 182,728 120687 673,107 208,188 531

12 4068 1 mowingl_Grutto 0,116056 0,530346 0,44432 174,133 1159,31 640,537 191,106 531

13 2173 1 grazing_seGrutto 0,172698 0,753655 0,645129 10,4561 478,146 208,849 104,149 199

14 2157 1 grazing_se Grutto 0,172055 0,738951 0,632209 4,72602 446,822 187,163 101,906 199

15 2141 1 grazing_se Grutto 0,35103 0,715312 0,626342 41,9716 415,497 188,877 89,2913 176 =|

16 2125 1 grazing_se Grutto 0,324685 0,681828 0,59004 27,6464 337,186 134,588 84,1161 176

17 2109 1 grazing_se Grutto 0,304278 0,636336 0,552123 13,3212 258,875 82,3604 76,9218 172

18 2093 1 grazing_se Grutto 0,378092 0,553249 0,496131 22,2238 180,564 121,234 21,2989 33

19 2189 1 grazing_se Grutto 0,174336 0,745845 0,643131 16,1862 509,471 230,535 103,666 199

20 2205 1 grazing_seGrutto 0,173525 0,750156 0,6433 21,9163 540,795 252,221 103,694 199

21 2221 1 grazing_seGrutto 0,168448 0,745767 0,641898 27,6464 572,12 273,907 103,468 199

22

23

24

25

26

27

28

29 L

30

31

W« ¥ ¥ | graphic /%2 4T ] ]

Ready | |E@ M 100% = Iy}

3.2. Visualization of results

After running a simulation or an optimization, there is the possibility to visualize the result (if the
number of choosen measures does not exeed 20). Each time a visualization is run, the results are
written by the software into the table “results_for_visualization” in the database. If these data is to
be saved, it has to be exported. The table itselve will be cleaned before each simulation and
optimization, to ensure a not overflowing database.
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Step 1: Run a simulation or an optimization.

i lati

Start indow Help

Simulation of the effectiveness and cost of measures

Region [ StudyArea

’—se\eznun of p

@ tme independent ' time dependent

List of selected measures

Input of transaction cost (Euro/ha)
(applies to all measures)

Co—

Result

Please select measures as needed

Only moning | onlygrazng | Al measures |

Preselected 21 ~
Type of measure

QM of first use

Distance to _first use in QM

second use in QM third use in QM

LType of lvestock  1.Livestock density in GV/ha

=] S
L.Type of Ivestock 1 Livestock density in GVjha
= | =
LType of Ivestock  1.Livestock density in GV/ha
[ 5 =
LType of Ivestock  1.Livestock density in GV/ha
I E =

density res

[Please select the species you want to protect

Dutch name

Grutto ~
Latin name

Limosa lmosa -
Savedon

2011-10-28 11:33:16 -

Please specify requirements for a mirimum quality that
ach pixel hias to mest for this spedies, Then press
the "Copy values” button.

Minimum quality per pixel (0
insufficient, 1best quality)
Copy values

for spedies

120, mowing_postpo, 21/6/0/0,

128, mawing_postpo, 21/12/0/0,

1111, grazing_rot_postpe, 21/6/0/0,
1118, grazing_rot_postpa, 21/.

3058, mewingl_oraing.rot, 2/4/5/6,
3105, mowing1_grazing_rot, 21/6/4/6,
4044, mowing{_grazing_seas, 21/3/10/6,
4040, mowing 1_grazing_seas, 21/3/10/6,
2101, grazing_seas_postpo, 21/3/10/0,
2097, grazing_seas_postpo, 21/3/10/0,

Run smulation |

List of selected spedes

List of minimum qualities

Grutto

Close window

0.1

Visualize

Measure, mowing_postpo, 21/6/0/0,

Range of cost: -18 - 744 Euro/ha

Mumber of qualifying pixels: 65 = 52.65 ha
Effective area for the spedes in ha:

Grutto: 16,51

Mezsure, mowing_postpo, 21/12/0/0,
Range of cost: 24908 Euroha

[Number of qualifying pixels: 65 = 52.65 ha
Effective area for the speces in ha:

Grutto: 16.92

Measure, grazing_rot_postpo, 21/6/0/0,
Range of cost: 208 - 1408 Euraha

Number of qualifying pixels: 198 = 160,38 ha
Effective area for the spedies in ha:

Grutto: 53,16

Mezsure, grazing_rot_postpo, 21/12/0/0,
[Range of cost: 226 - 1571 Eurofha

[Number of qualifying pixels: 198 = 160.38 ha
Effective area for the speces i ha:

Grutto: 53.14

Measure, mowing1_grazing_r mt z],mﬁsfs
Range of cost: 205 - 1202 Eur

Mumber of qualifying pixels: 530 s28.30ha
Effective area for the spedes in ha:
Grutto: 142,33

Mezsre; mowng_grazing_ rut, zusws,

[Range of cost: 183 -

[Number of qualifying ptxe\s 530 429 30ha

Effective area for the speces in ha:

Grutto: 142.32

Measure, mowing1_grazing_seas, 21/3/10/6,7 (GV)/ 4 (GV)f 3 (GV)/ 0 «
Range of cost: 125 - 855 Earofha

Number of qualifying pixels: 517 = 418,77 ha

Effective area for the spedes in ha:

Grutto: 72.72

Measre; mowing_grazing_ 2o 21/3410/8,7 (GV)/ 4 (GV)/ 3 (GV)/ 01
Range of 855 E

Number nfquahfy\ng pixels: 515 =417.15ha

Effective area for the speces in ha:

Grutto: 72.84

Measure, grazing_s seasjoswc, 21/3/10/0,7 (€V)/ 4 (GV)/ 3 (@V)/ 0 (@
Range of cost: 7- 42 Eur

Namber of queifing piele 198 = 155,76 ha

Effective area for the spedes in ha:

Grutto: 27,46

Measure, grazmg_saas JKlepﬂ, 21/3/10/0,7 (GV)/ 4 (6V)/ 3 (&W)/ 0 (G
Range of cost: rofha

Number nfquahfy\ng ptxe\s. 196 = 158.76 ha

Effective area for the speces in ha:

Grutto: 27.45

ECOPAY Flanders 2.0
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Step2: Click on the button “visualize”. Now the software opens the visualization window and
automatically writes the data needed for visualization into the database table

“results_for_visualization”.
PR TP e rrit bl ———— ]

Characteristics  Simulation Optimization Visualisization Start Window ~ Help

Grutto

mowing_postpo, starting: 21QM, distances: 6/0/0QM,

Soeces
[Grutto
quality: grassland economic value:
15-4
20% - 40% 1-60
40% - 60% 61-80
™ show only resut poels 06 - 9006 s
80% - 100%

Result attrbutes.
€ Payment - cost
@ Quaity

 Grassiand economic value
€ Type of grassiand use

Simuleti. @ & 2

Step 3: By choosing different option in the “change display” window the visible

output can be

altered. Each Map can be saved into a bit map file by chlicking on “Visualization” in the main menu

and then choosing "save image”.

2. Ecopay-Casper - [Ecopay-Carpert T T T —
Cl isti i 0 i isizati Start Window  Help

Map

Grutto
save image
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Step 4: Saving the image to the desired location.

£7 Save As =]

()0 )=[0 ¥ Libraries » Documents » Casper » Optimizations Peter ~ [ 4 |[ search Optimizations_reter P

Organize v Newfolder = @

7 Favorites Documents library
B Desktop Optimizations_Peter
8 Downloads

Arangeby: Folder v

Name Date modified Type Size
%] Recent Places
& test.bmp 08.05.2014 11:26 Bitmap image 833

& Libr & lessmezsures.bmp 070520141301 Bitmapimage 333

[ 5] Decuments
o Music

(] Pictures
(5 Subversion

B videos

=3

1% Computer
€l Network
o i .

File name: -
Save as type: | MyType files (.omp) -

“ Hide Folders

Step 5: To export the results to visualize with e.g. ArcGis, open the databse and double cklick in
the left menu on "results_for_visualization” to open the data set.

5 Google News Deutschl... | httpsi//oekobox-onli Havea nice day ... [l LEO Deutsch-Englisch... -Thre A.. Al phpMyAdmin344 - c..

CUTpENE AU

|| configuration

=] contour
|=] cost_for_farmhouse_distz [Z] Browse = 4 Structure =[] SQL | 4 Search = %t Insert | [ Export =} Import 4 Operations
=] country
=] croplandtyp +# Showing rows 0 - 29 ( ~3,010 total & , Query took 0.0009 sec)
] cut_use
|| energy_output_change
= SELECT
= graphic | RO “results_for_viusualitsation”
] grassland LIMIT 0, 30
7] grasslandtype ’ :

[ Profiling [Inline] [ Edit ] [ Explai
=] growth_rate ol i 1B
| livestock o o
|| matrix_referenz Page number =l =2 &
|| measures ) J— ) N
|| methad | Show ‘ row(s) starting from row # ‘34} | |n‘ horizontal EH mode and repeat headers after |1CHJ ‘ cells
=] method_with_outputclust|
= Options
=] mowing-ot-grazing *
=] mowing-seasanal-grazing —T— 1D _name specieslD species_name quality pixellD pixel_i pixel_j pixel_x pixel_y benefit payment grasslandiD c
] objectcosts &7 Edit i Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.367422 4001863 24 90 192661 229104 18.3173 0 0
[=] object _for_method &7 Edit [ Inline Edit §¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.3775 4002474 17 69 190671 229734 -16.0862 0
g ZES:JZ:EN 7 Edit [ Inline Edit $¢ Copy © Delete 120 mowing_postpo 1 Grutto 0.142134 4002204 20 66 190401 229464 -211959 0 0
& pixel L &7 Edit [ Inline Edit #¢ Copy @ Delste 120 mowing_postpo 1 Grutto 0.102389 4000918 36 64 190221 228114 232.995 0 0
7] quarter_month_dry_mats &7 Edit | Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.376563 4002473 17 68 190581 229734 -237.705 0 0
[E quarter_month_eggs &7 Edit [Jj Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.264633 4001480 28 59 189771 228744 -330.043 0 0
(Bl quartermonth Pl Ed Inline Ed C Del 120 16 0377813 4002088 21 39 187971 229374 -334.684 0 0
] regrowth_delay_cry_matt &7 Edit [ Inline Edit %: Copy @ Delete mowing_postpo rutto . -334.

(] result & Edit |7 Inline Edit %¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.377813 4001595 27 85 192111 228834 -345.055 0 0
=] resulting_quality &7 Edit [ Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.379219 4002628 15 55 189411 229914 -345.086 0 0
S %‘”“—fﬂ-‘w &7 Edit [ Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.378516 4000783 37 69 190671 227934 -345 055 0 0
| selection

- & Edit [ Inline Edit $& Copy @ Delete 120 mowing_postpo 1 Grutto 0.378047 4000781 7 67 190491 227934 -345.055 0 0
|| species_grassland &7 Edit [ Inline Edit #¢ Copy @ Delste 120 mowing_postpo 1 Grutto 0.269086 4001825 24 46 188601 229104 -378.667 0 0
(] trampling_mortality &7 Edit [ Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.371859 4000443 42 54 189321 227484 -379.216 0 0
I (T e e P Edit [ Inline Edit. 3¢ Copy @ Delete 120 mowing_postpo 1 Grtto 0266436 4001543 27 39 187971 228834 414275 0 0

|| usability_other_cuts L
] variable_costs & Edit o7 Inline Edit F¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.265938 4001815 24 36 187701 229104 -427.092 0 0
&7 Edit | Inline Edit 3¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.267485 4002003 22 44 188421 229284 431622 0 0

Create tabl .

2 @'e“mie'P 2 &7 Edit |7 Inline Edit ¢ Copy @ Delete 120 mowing_postpo 1 Grutto 0.377344 4002025 22 67 190491 229284 433478 0 0

-

Downioads i 75 s9BUAusschtt.. ] results for viusua... | £) results for vivsua...
—
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Step 6: Click on "Export” in the upper menu and change the "Format” to the desired format, Excel,
and change by clicking the “"Export Method" to "Custom-display all possible options”.

5:// casper.imp.fu-berlin.de/phpmyadmin/index.php?d

sper_engl&target=db_structure.php&token=bbabeed dabb2957370a7L

B3 &) Most Visited

Getting Started ./ Latest Headlines fll MORGENGOLD FRUHS... & Google News Deutschl... - https://oekobox-oniin..

phpMyAdmin
|| Browse | ¥ Structure L] SQL 2 Search = ¥t Insert [« Export = =} |
28l e0 6
1 " i
[eng =] Exporting rows from "graphic" table
filter tables by name

& compensation Export Method:
| configuration
= contour @ Quick - display only the minimal options
] cost_for_farmhouse_dist: 5 Custom - display all possible options
=] country
5 croplandyp Format:
| cut_use
| energy_output_change - sQL
(& graphic CodeGen
| grassland csv

I CSVfor MS Excel
i8], grasslandtype Microsoft Word 2000
) growth,_rate JSON
| livestock LaTeX
B i roerencz MediaWiki Table
= - Open Document Spreadsheet
&l measures Open Document Text
(=] method PDF
|| method_with_outputclust, PHP ara
£ mowing-fot-grazing Texyl text
| mowing-seasonal-grazing Excel 97-2003 XLS Workbook
=] objectcosts Excel 2007 XLSX Workbook
| object_for_method YAML
| occurrence
| outputcluster
] pixel
| quarter_month_dry_matt

| —

5 Latest Headlines [l MORGENGOLD FRUHS... & Google News Deutschl. htps://oekobi day ... i LEO Deutsch-Englisch... 08 Verbindungen - Thre A... i, phpMyAdmin 344 - c...

LunpEIsau B - - B
Emﬁ’;m.mn * Exporting rows from "results_for_viusualitsation" table
[F] contour

|| cost_for_farmhouse_dist

] country Export Method:

i cropandyp # Quick - display only the minimal options

5 j:bginutpm_nhange Custom - display all possible options

|F] graphic

[] grassland Rows:

|| grasslandtype © Dump some rawfs)

|| growth_rate

[ livestock Number of rows: | 3010

|| matrix_referenz

=] measures Row to begin at ‘ 0

-] method R

|| method with_outputclust @ Dump all rows

|| mowing-rot-grazing
|7 mowing-seasanal-grazing

Output:
|] objectcosts
|= object_for_method @ Save output to a file
S ::tc::::::er File name temglate. @& @TABLE@ | [@ use this for future exports
l{ =) L Character set of the file: uti-8 E‘
|=] quarter_month_dry_matt )
| [7] quarter_month_eggs Compression: None E|
|| quarter_month_predation
] regrowth_delay_dry_matt @ View output as text
[i7] result
|| resulting_guality Format:

|| resulis_for_viusualitsatior|
|7] selection
|| species
|| species_grassland

csv
CSV for MS Excel

|i7] trampling_mortality
|]] usability first_cut
|=] usability_other_cuts
|7] variable_costs

Microsoft Word 2000

(includes info such as export timestamp, PHP version, and server version)

MediaWiki Table
Open Document Spreadsheet
Open Document Text

om header comment (\n splits lines): | |

() Create table - mestamp of when databases were created, last updated, and last checked

forvivsua.. | ) resuts forivsua.. %) 202 sider-Lppt
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Step 7: Make sure you click "Put columns names in the first row" under “"Format-specific options".
If desired the name of the file to be saved can be changed in "Output” - “File name template”.

B2 (2 Most Visited [ | Getting Started 3 Latest Headlines [l MORGENGOLD FRUHS... & Google News Deutschl... { | https://oekobox-onlin... | | Have a nice day .. Il LEO Deutsch-Englisch... @8 Verbindungen - Thre A... J, phpMyAdmin344 - c..
e — = Export Mathod:

configuration
contour = Quick - display only the minimal options
cost_for_farmhouse_distz @ Custom - display all possible options
country

croplandtyp Rowe:

cut_use
energy_output_change = Dump some row(s)
graphic -

grassland
grasslandtype
growth_rate Row to begin at: |0
livestock
matrix_referenz @ Dumpall rows
measures
method Output:
method_with_outputclust
mowing-rot-grazing

Number of rows: | 3010

& Save output to a file

vy oozeoal gl File name template: & @TABLE@ use this for future exports
objectcosts

ChisCtiioire:Hod Character set of the file utf-8 [+

occurrence

outputcluster Compression None [=]

pixel 3

quarter_month_dry_matt¢ 1
quarter_month_eggs
quarter_month_predation Format:
regrowth_delay_dry_matt
result

resulting_quality
results_for_wvi i Format-specific options:

Excel 2007 XLSX Workbook  [=]

selection
species Replace NULL with: | NULL
species_grassland

| trampling_mortality [¥] Put columns names in the first row
] usability_first_cut
7] usability_other_cuts
7] variable_costs

e e e e s s e e T e e v W TR

@ Create table -

[T r

# Dawnloads 4] monatsviertel-2csv 7L $%2BUAusschnitt.. 2] resuts_for_viusua.. /] results for viusua.. ) 2012 slides-Lppt | =] graphic-Luls
—

Step 8: After pressing "Go" the file is saved and can be opened with Excel and imported to ArcGis.

3.3. Exporting results to text files

After running a Simulation of agri-environmental programmes or an optimization, there is the
possibility to save the results to a text file.
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Step1: Run the simulation or optimization.

4 Ecopay-Casper - [Ecol

_Characteristics Simulation Optimization \Visualisization Start Window Help

=
# Goal maximization for given budgat B =T
Region [ StudyArea - T e 250000 Input of transaction cost (Euro/ha) l—
Selection of predation (applies to all measures) |
@ tme © tme dependent - Payment [Eurojha) and areas (na) Effectve area (ha) of
Please select the measures you want to optimize List of selected measures per measure after optimization species after optimization I
120, mowing_postpo, 21/6/0/0, mawing_pastpa, 21/12/0/0, Grutta
EnRCR | T | Al measures | 128, mawing_pastpo, 21/12/0/0, Payment in Eura: 1050 Achieved effective area in ha: g Ut
1111, grazing_rot_postpo, 216/0/0, I The participating area in ha: 42.12 85.88
Preselected 21 - 1113, grazing_rot_postpo, 21/12/0/0, Maximum area in ha: 42.12
3099, mowing1_arazing_rot, 21/3/6/8, arazing_rot_postpo, 21/6/0/0,
Type of measure 3105, mowing 1_arazing_rot, 21/6/4/6, Payment in Euro: 1273
= 4044, mowing1_grazing_seas, 21/3/10f6,  [The participating area in ha: 33.21
4040, mowing1_arazing_seas, 21/3/10f6,  [Maximum arez in ha; 33,21
QM of first use 2101, grazing_seas_postpo, 21/3/10/0, grazing_rat_postpo, 21/12/0/0,
[ = 2097, grazing_seas_postpo, 21/3/10/0, Paymentin Eura: 3
The particpating area in ha: 15.39
Maximum area in ha: 15,3
Distance to _firstuse in QM mowing 1. arasing. rot, 21/4/5/6,
- Payment n Euro: 871
second use in QM thirdusein QM e particpating area n ha: 86.67
lﬁ I—L[ mowingL_grazing_rot, 21/s/4/6,
Payment in Euro: 521
1Typeoflivestock  L.Livestock density in GVjha (The participating area in ha: 12.95
Maximum area in ha: 13.77 -
1.Type of livestock  L.Livestock density in GV/ha
| | | =] Tatal budget (Euro) after optimization 249114
1.Type of livestock  1.Livestock density in GU/ha
| ;l | LI Start optimization
1.Type of livestock ~ 1.Livestock density in GU/ha
[ = - List of specified List of minimum
List of selected species importance qualites
density res
~ Grutto 0 0.1
-Please select the species you want to protect save to fle
Dutch name
Grutto -
Latin name
Limosa lmosa - i
Saved on I
2011-10-28 11:33:15 -
isuali
Please specify a value between 1and 100 for each sz
species that reflects the importance of the species.
100 conveys high importance and 1low importance.
Then press the “Copy values™ button,
for species
Importance
| ghe
Wirimum quality per it
pixel (0 insufficient,
1best quality}
Copyivalies I Close window
= v
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Step2:

the file.

Press the button “save to file”.
optimization process was finished, only the chosen settings, measures and species, are saved to

If you press the button before the simulation or

o

n

Start Window _Help

(=

EIEN

UJ

e dependent

g
F
3
£
2
it

All measures

JJ“L

"
5

QM

density in GV/ha

J

density in G\Hha

J

density in GV/ha

.

density in GV/ha

.

\protect

d o

100 for each
“the spedes.
vimportance.

i

Input of the Budget

List of selected measures

250000

Input of transaction cost (Eurofia)

(apelies to all measures)

Payment (Eurojha) and areas (ha)
per measure after optimization

—

Effective area [
species after o

120, mowing_pestpa, 21/6/0/0,

128, mowing_postpo, 21/12f0f0,

1111, grazing_rot_postpe, 21/6/0/0,
1119, grazing_rot_postpo, 21/12/0/0,
3099, mowing1_grazing_rot, 21/4/6/6,
3105, mowing1_grazing_rot, 21/6/4/6,
4044, mowing1_arazing_seas, 21/3/10/5,
4040, mowing 1_grazing_seas, 21/3/10/6,
2101, grazing_seas_postpa, 21/3/10/0,
2097, grazing_seas_postpo, 21/3/10/0,

Total budget (Euro) after optimization

mening_postpo, 21/12/0/0,
Payment in Euro: 1050

The participating area in ha: 42,12
Maximum area in ha: 42. 12
grazing_rot_postpa, 21/6/0/0,
Payment in Euro: 1273

The participating area in ha 3321
Maximum area in ha: 33.
arazing_rat_postpo, 21/ wum.
Payment in Euro: 3

The participating area in ha: 15,39
Maximum area in ha: 15,
mowing1_arazing_rot, 21/4/6/6,
Payment in Euro: 571

The participating area in ha 86.67
Maximum area in ha: 36.6

mowing 1_grazing_rot, 21,15,14[5
Payment in Euro: 521

The participating area in ha: 12.96
Maximum area in ha: 13,77

245114

Start optimization

List of specified
List of selected species I:Wﬂr;npfj = E:;\iu;g?mm“m
Grutto 10 0.1

Close window

visualize

Gt _ + Libraries » Documents » Casper b Optimizations Peter = [ 4 ][ Search Optimizatio
Achieved ef ——— — — E—
85.88
Organize ¥ Newfolder
¢ Favorites Documents library e
M Desktop Optimizations_Peter
& Downloads Name - Date modified Type
%] Recent Places
[ testneut.ba: 270520140917 Text Document
5 Libraries [ testneu3.oe 270520140912 Text Document
E| Documents [ testneu2bt 270520140931 Text Document
& Music | testneutt 270520140850 Text Document
=] Pictures | speicertestxt 260520141336 Text Document
Subversion | savetestie 260520141111 Text Document
i Videos L optimizations_settings_and_results MV22_wulp3_minl.td 08.04.2014 03:41 Text Document
| optimizations_settings_and_results MV22_wulp2_minl it 270320141157 Text Document
18 Computer | optimizations_settings_and_results_MV22_tureluurd_min. 080420140932 Text Document
| optimizations_settings_and_results MV22_tureluur2_minl 2 270320141148 Text Document
€ Network || optimizations_settings_and_results MV22_min2.tt 27.03.201411:14 Text Document
| optimizations_settings_ and_results MV22_mind. bt 270320141107 Text Document
| optimizations_settings_and_results MV22_kiviet3_minl.b 080420140925 Text Document
< i
File name:

Save astype: (bt Files (*.00)

 Hide Folders

==L

ghe
ersi

Step 3: Choose the location and the file name and press “"save”.

itat

”

477 Save As

-

(L) [0 » Uibraries » Documents » Casper » Optimizations Peter

# Hide Folders

|| optimizations_settings_and_resuits_MV22_wulp3_minl. et

|| optimizations_settings_and_resuits_MV22_wulp2_minl.b¢

|| optimizations_settings_and_resuits MV22_tureluur3_minl.bt
| optimizations_settings_and_results MV22_tureluur2_minl.b¢

Organize v New folder
W Favoniies Documents library
B Desktop Optimizations_Peter
% Downloads WGae
% Recent Places
L] testnevd.tt
4 Libraries || testneu3.bt
“ Documents L] testneu2 bt
j Music || testneu.bt
&= Pictures || speicentest.tt
Subversion || savetesttxt
£8 Videos
1% Computer
€l Network

|| optimizations_settings_and_resuits_MV22_min2.bt
|| optimizations_settings_and_resuits_MV22_minl.tt

|| optimizations_settings_and_resuits MV22_kiviet3_minl.tct

Date modified

27.05.2014 0917
27.05.2014 09:12
27.05.2014 09:31
27.05.2014 08:50
2605.2014 13:36
26052014 11:11

27.03.201
08.04.2014 09:32
27.03.2014 11:48
27.03.2014 11:14
27.03.2014 1107
08.04.2014 09:25

Arrange by:

Type

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document

Text Document

Folder v

Size

i

<

File name: testforPeter

Save as type: it Files (")
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Step 4: The saved file can be opend in any text file editor, e.g. Notepad.

1 testforPetertxt - Notepad - - - ” -

FmTy =)

File Edit Format View Help

Felected species:
Grutto, minqual: 0.1

selected measures:

120, mowing_postpo, 21/6/0/0/ 1ivestockipl 0,ev 0/ Tivestockip2 0,6v 0/ livestockip3 0,Gv 0/ livestockID4 0,Gv 0O

128, mowing_postpo, 21/12/0/0/ livestockipl 0,Gv 0/ livestockip2 0,ev 0/ livestockip3 0,Gv 0/ livestockipd 0,Gv O

1111, grazing_rot_postpo, 21/6/0/0/ livestockipl 1,6v 99/ livestockip2 0,ev 0/ livestockip3 0,Gv 0/ livestockipd 0,Gv O
1119, grazing_rot_postpo, 21/12/0/0/ TivestockIpl 1,6V 99/ livestockIp2 0,6v 0/ TivestockID3 0,Gv 0/ livestockIpd 0,Gv 0
3099, mowingl_grazing_rot, 21/4/6/6/ 1ivestockipl 1,6v 99/ Tivestockip2 0,6v 0/ livestockIDp3 0,Gv 0/ 1ivestockID4 0,GV 0O
3105, mowingl_grazing_rot, 21/6/4/6/ livestockipl 1,cv 99/ Tivestockin2 0,6v 0/ livestockip3 0,Gv 0/ livestockip4 0,Gv O
4044, mowingl_grazing_seas, 21/3/10/6/ livestockIDl 2,6V 7/ livestockID2 2,6V 4/ TivestockID3 2,Gv 3/ livestockID4 0,GV O
4040, mowingl_grazing_seas, 21/3/10/6/ livestockipl 1,6v 7/ TlivestockiDpz 1,6V 4/ 1ivestockip3 1,ev 3/ TivestockID4 0,Gv 0
2101, grazing_seas_postpo, 21/3/10/0/ livestockipl 2,ev 7/ TivestockiD2 2,6V 4/ livestockip3 2,Gv 3/ livestockipd 0,Gv O

2097, grazing_seas_postpo, 21,/3/10/0/ livestockIDl 1,6V 7/ livestockID2 1,6V 4/ TivestockID3 1,6V 3/ livestockID4 0,Gv 0

results of optimization:

128, mowing_| pustpu 21/12/0/0/ TivestockIDl 0,6V 0/ livestockID2 0,6V 0/ livestockID3 0,GV 0/ livestockIDd 0,GV 0
|Payment in"Euro:

Participating area 1n ha: 42.12
Maximum area in ha: .12

1111, grazing_rot. pustpu. 21/6/0/0/ livestockipl 1,Gv 99/ Tivestockip2 0,6V 0/ livestockip3 0,Gv 0/ livestockipd 0,Gv O
||Payment in Euro: 1273

Participating area in ha: 33.21
{[Maximum area”in ha: 33.21

fl1119, grazwng rnt _postpo, 21/12/0/0/ 1ivestockipl 1,6v 99/ livestockip2 o0,6v 0/ TivestockID3 0,Gv 0/ 1ivestockID4 0,GV 0O
.Payment in Eul

Parmmpatmg area in ha: 15.39
fmaximum area”in ha: 15.39

3099, mowingl_ grazmg rot, 21/4/6/6/ livestockIDl 1,6V 99/ livestockIDZ 0,6V 0/ livestockID3 0,Gv 0/ livestockID4 0,6V 0
.Payment in Euro: 87

Participating area 1n ha: 86.67

fimaximum area in ha: 86.67

3105, mowingl_ graz1ng rot, 21/6/4/6/ livestockipl 1,6v 99/ livestockip2 0,Gv 0/ TivestockID3 0,Gv 0/ livestockip4 0,Gv O
||Payment in Euro:

Participating area 1n ha: 12.96
Maximum area in ha: 77

[
4044, mowingl ¢ graz1ng seas, 21/3/10/6/ livestockipl 2,Gv 7/ livestockip2 2,Gv 4/ livestockip3 2,Gv 3/ livestockipd 0,Gv O
'Payrmant in Euro:

| participating area in ha: 16.2

«

m

22 a new version of the ecological-economic model for meadow birds management



4. Material & methods

4.1. Case study

In Figure 4.1 the location of the case study is given. The case study is located in the province of
Antwerp. In Figure 4.2 the land use of each pixel is given. The main land uses are grassland and
cropland.

Figure 4.1 Location of the case study "Turnhouts vennengebied”
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Figure 4.2 Land use in Turnhouts vennengebied
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4.2. Simulations: cost-effectiveness of a longer delay of first use
To get a better insight in the data simulations were done. The aim was to get insight if a longer

delay of first use could improve the cost effectiveness. In Table 4.1 the measure table for the cost-
effectiveness simulations is given.

Table 4.1 Measure table for the cost-effectiveness simulation

QM | Seas grazing Mowing (even | Mowing - rot grazing | Mowing - seas. | Rot. grazing (odd
numbers) (odd numbers) grazing numbers)

21 | 2101, 2093, | 110, .., 128 3093, ..., 3111 4040, 4044 1101, .., 1119
2097

22 | 2117, 2109, | 130, .., 140 3113, ..., 3123 4048, 4052 1121, ..., 1131
2113

23 | 2133, 2125, | 142, 144, 146, | 3125, ..., 3133 4056, 4060 1133, ..., 1143
2129 148, 150

24 | 2149, 2141, | 152, 154, 156, | 3135, 3137, 3139, 3141 4064, 4068 1145, 1147, 1149,
2145 158 1151

25 | 2165, 2157, | 160, 162, 164 3143, 3145, 3147 4072, 4076 1153, 1155, 1157
2161

26 | 2181, 2173, | 166, 168, 170 3149, 3151, 3153 4080, 4084 1159, 1161, 1163
2177

27 | 2197, 2189, | 172,174 3155, 3157 4088, 4092 1165, 1167
2193

28 | 2213, 2205, | 176 3159 4096, 4100 1169
2209

29 | 2229, 2221, | 178 3161 4104, 4108 1171
2225

4.3. Optimization

4.3.1. General scenario’s

In a next step scenarios were analyzed. The aim was to get a better understanding of different
important variable for meadow bird managements, like bird weights, ecological quality, delay of
first use and type of grassland management (seasonal grazing, mowing, rotational grazing and
mixed forms). In total 38 scenarios were analyzed with the following parameters:

Fixed parameters in our scenario’s

- Budget: 250.000 euro
- Selected meadow birds: godwit, redshank, curlew and lapwing

Variable parameters

- Minimal ecological quality: 0,1 (36 scenarios) and 0,2 (2 scenarios)

- Measures (see table 4.2): current policy (QM22), June measures (QM21-24), July -
beginning August measures (QM25-29) and all (QM21-29)

- Bird weights: equal weight, godwit twice and three times as important as others, redshank
twice and three times as important as others, curlew twice and three times as important
as others and lapwing twice and three times as important as others
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Table 4.2 Measure table for the general scenarios

QM | Seas grazing Mowing Mowing - rot grazing | Mowing - seas. grazing | Rot. grazing
21 | 2101, 2093, 2097 | 120, 128 3099, 3105 4040, 4044 1111, 1119
22 | 2117, 2109, 2113 | 136, 138, 140 | 3117, 3121, 3123 4048, 4052 1121, 1127, 1131
23 | 2133, 2125, 2129 | 142, 150 3125, 3129, 3133 4056, 4060 1133, 1143
24 | 2149, 2141, 2145 | 152, 156 3135, 3139 4064, 4068 1151

25 | 2165, 2157, 2161 | 160, 162, 3143, 3147 4072, 4076 1157

26 | 2181, 2173,2177 | 170 3149, 3153 4080, 4084 1163

27 | 2197, 2189, 2193 | 172, 174 3155, 3157 4088, 4092 1165, 1167
28 | 2213, 2205, 2209 | 176 3159 4096, 4100 1169

29 | 2229, 2221, 2225 | 178 3161 4104, 4108 1171
4.3.2. Specific questions

In the final step specific questions were analyzed with a reduced set of measures. The reduced set
of measures are given in Table 4.3.

Table 4.3 Measure table for specific questions (in red: additional measures for yellowhammer)

QM | Seas grazing | Mowing | Mowing - rot grazing ( | Mowing - seas. grazing | Rot. grazing
21 | 2093

22 | 2109

23 | 2125

24 | 2141 4068

25 | 2157 4076

26 | 2173 4084

27 | 2189 4092

28 | 2205 176 4100

29 | 2221 178 4108

30 3163 4116 1175

The specific research questions are:

Will the reduced set give a comparable ecological result than the more extended set?
(included bird species: godwit, redshank, curlew and lapwing)

Is there an effect of bird preferences when the weight increase to five times more
important than the other three birds? (included bird species: godwit, redshank, curlew and
lapwing)

Is there an effect of bird preferences when an additional bird with contrasting ecological
characteristics (i.e. yellowhammer) is included? (the bird preference weight increase to 100
and the budget reduces to 50.000 and 125.000)

What is the decrease of the ecological result when distance to the farm house is included?
(x €0,1, €0,25, €0,5 or €1 for each meter distance)

What is the decrease when the manure processing cost is included with and without farm
house distance (x €0,5/m)
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5. Results

5.1. Simulations: cost-effectiveness of a longer delay of first use

In Figure 5.1, Figure 5.2, Figure 5.3, Figure 5.4, Figure 5.5 and Figure 5.6 the simulation results
are given for respectively mowing, rotational grazing, mowing-rotational grazing, mowing seasonal
grazing and seasonal grazing are given. Based on these figures it is possible to conclude:

- that a delay of first use from QM22 to QM26 is cost-effective, especially for mowing,
rotational grazing and mowing-rotational grazing,

- that mowing, rotational grazing and mowing-rotational grazing is not suitable for lapwing
(not possible to get by delaying of first use in grassland an ecological effective result),

- that is most cost-effective for lapwing to have a first use in QM21 for mowing-seasonal
grazing and seasonal grazing without cattle during resting period and in QM23 for seasonal
grazing with cattle (because earlier first use dos not result in an ecological effective result)

- that cattle during resting period by seasonal grazing gives a high cost-effectiveness.

3000

2500 \

2000

1500 - \ A g godWit
\ === redshank

1000 % curlew

500

Cost for 1 ha ecologically effective area

21 22 23 24 25 26 27 28 29
quarter month of first use

Figure 5.1 Mowing: cost-effectiveness of a longer of first use
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Figure 5.2 Rotational grazing: cost-effectiveness of a longer of first use
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Figure 5.3 Mowing-rotational grazing: cost-effectiveness of a longer of first use
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Figure 5.4 Mowing - seasonal grazing: cost-effectiveness of a longer of first use
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Figure 5.5 Seasonal grazing with 2 cattle units during resting period: cost-effectiveness of a longer

of first use
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Figure 5.6 Seasonal grazing without cattle units during resting period: cost-effectiveness of a
longer of first use

5.2. Optimization

5.2.1. General scenarios

In Figure 5.7, Figure 5.8, Figure 5.9, Figure 5.10 and Table 5.1 the optimization results are given.

Based on these figures it is possible to conclude that:

- the July-August and all measure scenarios give the highest mean ecological effective result.
The effect is the strongest for Redshank and occur to a lesser extent also by Curlew and

Godwit,

bird weights does not have much influence on the ecological effective area of the preferred

bird specie

- the cost for a hectare ecological effective area is the lowest for the July-beginning August

measures,

- seasonal grazing with 2 cows during resting period is the most preferred grazing system
when a cost effective solutions is the target: it seems that the negative effects of trampling

mortality is outweighed by the more optimal grass height for meadow bird chicks.

rotational grazing is the less preferred grazing system for meadow bird management when

a cost effective solutions is the target,

in scenarios where it is possible to select all measures (QM21-QM29) cost-effective
solutions are especially based on measures with first use in QM26-QM29: thus July-August

measures.
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Figure 5.9 The preferred grassland management system based on all investigated scenarios (left:
based on the grassland management system distribution in the case, right: corrected to
give each grassland management system equal weight)
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Figure 5.10 The preferred grassland management system based on the current policy scenarios
(left: based on the grassland management system distribution in the case, right: corrected
to give each grassland management system equal weight)
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Figure 5.11 The selected quarter months in the scenarios with all measures (QM21-QM29)

Table 5.1 The measures with the highest probabilities (>3%) in all measures scenarios and July-
August scenarios

Probability (%)

Measure all july-
august

Mowing (first use QM26, second use at QM34 and no third use) 4,27
Mowing (first use QM28, second use at QM34 and no third use) 5,64 3,42
Mowing (first use QM29, second use at QM34 and no third use) 5,07 4,43
Seasonal grazing (first use QM21 with 2 cattle units during resting period) 3,08 -
Seasonal grazing (first use QM23 with 2 cattle units during resting period) 4,64 -
Seasonal grazing (first use QM24 with 2 cattle units during resting period) 7,59 -
Seasonal grazing (first use QM25 with 2 cattle units during resting period) 3,49 7,85
Seasonal grazing (first use QM26 with 2 cattle units during resting period) 3,49 10,66
Seasonal grazing (first use QM28 with 2 cattle units during resting period 4,6 4,45
Seasonal grazing (first use QM29 with 2 cattle units during resting period 5,1
Seasonal grazing (first use QM26 and no cattle during resting period) 3,56 12,14
Mowing - rotational grazing (mowing in QM26 and rotational grazing in 337
QM31 and QM37) !
Mowing - rotational grazing (mowing in QM27 and rotational grazing in 376
QM33 and QM39) ! 6,57
Mowing - rotational grazing (mowing in QM28 and rotational grazing in 46
QM34) ! 4,31
Mowing - rotational grazing (mowing in QM29 and rotational grazing in
QM34) 6,94
Mowing - seasonal grazing (mowing in QM25 and then seasonal grazing) 5,79 4,86
Mowing - seasonal grazing (mowing in QM27 and then seasonal grazing) 5,07 6,55
Mowing - seasonal grazing (mowing in QM28 and then seasonal grazing) 6,95 9,38
Mowing - seasonal grazing (mowing in QM29 and then seasonal grazing) 3,55 4,41
Total probability of all measures (>3%) 79,35 90,24
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5.2.2. Specific questions

The reduced set of measures give a comparable result than the more extended measure set (Table
5.2). This means that the measure set can be decreased without losing in cost-effectiveness.

Table 5.2 Comparing the effective ecological area of the reduced and extended set

Effective ecological area
Scenarios
Godwit redshank curlew lapwing tot
extended set 244,971 211,618 181,13 119,03 | 756,749
reduced set 241,91 231,485| 177,125| 139,156| 789,676

The influence of bird weights is, even with a weight of 5 times more important, rather low (Table
5.3). Thus finding do not change when a contrasting bird, i.e. yellowhammer, is included with a
weight of 100 times more important (Table 5.4, Table 5.5). The finding stays also the same for a
budget of 250.000 (Table 5.3), 125.000 (Table 5.4) and 50.000 (Table 5.5). This means that the
government doesn’t need to decide which meadow birds are more important in a specific meadow
bird area.

Table 5.3 The influence of bird weight on the effective ecological area for a specific bird species by
a budget of 250.000

Effective ecological area
Scenarios
Godwit redshank curlew lapwing tot

equal 241,91 231,485| 177,125| 139,156 | 789,676
godwit5 241,687 232,624 | 176,544 | 138,102 | 788,957
redshank5| 241,134 236,649 | 175,169 | 137,217 | 790,169
curlew5 243,659 233,933 178,22 | 141,258 797,07
lapwing5 257,632 219,201 | 190,287 | 167,007 | 834,127

Table 5.4 The influence of bird weight on the effective ecological area for a specific bird species by
a budget of 125.000

. Effective ecological area
Scenarios
Godwit Redshank | Curlew Lapwing | Yellowhammer | Tot
Equal 190,289 166,922 | 140,918 | 101,722 76,0566 | 675,9076
Yellowhamer100 188,788 162,448 | 138,694 | 89,7871 88,3593 | 668,0764
Godwit100 182,438 168,141 132,074 95,339 76,2617 | 654,2537
Lapwing100 185,512 149,808 | 139,854 | 111,253 70,6604 | 657,0874

Table 5.5 The influence of bird weight on the effective ecological area for a specific bird species by
a budget of 50.000

. Effective ecological area
Scenarios
Godwit Redshank | Curlew Lapwing Yellowhammer | Tot
Equal 128,922 102,866 | 98,1075 67,208 46,1748 | 443,2783
Yellowhamer100 111,605 98,6067 | 84,7031 49,206 47,2709 | 391,3917
Godwit100 122,575 102,626 | 91,8487 | 65,5783 46,1949 | 428,8229
Lapwing100 122,224 96,605 | 93,4237 72,887 42,0341 |427,1738

The influence of an additional cost, which reflects the distance to the farm house, is rather high
(Table 5.6). This is less the case for the manure processing cost, which a farmer encounters when
his organic fertilizer use falls below 170 kg N/ha (Table 5.7).
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Table 5.6 The influence of the additional cost distance-to-farmhouse on the effective ecological

area

Cost distance to
farmhouse (€/m)

Effective ecological area

Godwit Redshank | Curlew Lapwing Yellowhammer | Tot
0 260,523 | 245,437| 188,553| 94,7109 126,77 | 915,9939
0,1 238,217 223,893 174,975 119,181 101,894 858,16
0,25 230,598 208,436 | 171,373| 107,864 100,304 | 818,575
0,5 203,296 | 193,432| 149,935| 85,3687 86,0599 | 718,0916
1 158,8557 154,979 115,936 | 72,0496 65,3914 | 567,2117

Table 5.7 the influence of the additional cost manure processing cost with and without the

additional cost distance-to-farmhouse (€0,5/m) on the effective ecological area

Manure cost (€/kg
N)

Effective ecological area

Godwit Redshank | Curlew Lapwing Yellowhammer | Tot
4 247,356 242,31 178,79 | 104,988 115,68 | 889,124
253,405 246,75 | 183,238 | 110,281 113,498 907,172
8 237,303 | 231,573 171,98 | 110,524 111,178 | 862,558
10 246,86 | 241,257 | 178,314 104,44 114,164 | 885,035
15 243,643 | 238,161 | 176,467 | 112,737 108,369 | 879,377

5.3. Visualization

Through the possibility to export the ECOPAY results to ArcGIS the visualization of the results
improves. Figure 5.7, Figure 5.8, Figure 5.9, Figure 5.10 and Figure 5.11 give an example of the

visualization possibilities.
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