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What are the HSMUs and what information is available?

The HSMU are the so-called Homogenous Soil Mapping Units. Each HSMU contains
one or several 1x1 km grid cells, not necessarily adjacent, and are defined so that these
are more or less homogenous regarding climate, soil, slope, CORINE land cover class
and NUTS 1l region. There are about 110.000 HSMUs for EU15. The spatial
downscaling introduced in CAPRI-Dynaspat provides the following information per
HSMU:

Cropping shares and animal stocking densities

- Yields

- Economic indicators per crop and animal, and in relation to UAA
- Fertilizer application rates

- Environmental indicators

How to visualize the HSMU information

Given the 1x1 grid resolution, the most obvious way to look at the information is to
produce maps with the CAPRI GUI. There is a co-ordinate set available which is called
“HSMU.zip” which comprises the geometry for about 1.8 Mio Polygon which represent
the HSMUs.

There are four options to view HSMU data:

1. Loading data for one or several Member States for the base year (dis-aggregated
information from the NUTS Il CAPRI data base).

2. Loading data for one or several Member States for the base year and the baseline,
the latter representing dis-aggregated data from NUTS Il results of the baseline

calibration.
3. Loading data for one or more scenarios for a given year.

4. Loading data manually



Loading data based on the GUI presets

As for the results at NUTS Il level, there are three pre-defined exploitation possibilities

included in the CAPRI GUI:

1. Viewing the results for the base year. Given the tremendous number of HSMUs,

the user can select for which Member States to the load the information.
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2. Comparing the results for the base with the baseline (projection results),

comparison between two points in time. Again, the user can select the Member

States.
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3. Comparing results from different scenarios (comparisons for one point in time,

but changes in drivers/assumptions relevant for the CAPRI economic model).
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Once the loading is accomplished, the right hand side of the GUI is filled with a tabular
view of the results, which can be turned easily into maps (other forms of exploitation as
graphs are less suited given the large number of observations). Details how to work with

the exploitation tools are found in a separate document. The screen-shot below shows
results for Denmark as an example.
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In order to ease exploitation of the results, pre-defined tables are set up, currently broken

down into five categories:

1.

Agri-environmental indicators, driving forces (mineral fertilizer consumption,
consumption of pesticides, irrigation shares, energy consumption, livestock

densities, shares or arable / grass land or permanent crops)

Agri-environmental indicators, pressures and benefits (Gross nitrogen and
phosphorous balance, green house gas emissions, High Nature Value Farm land

indicator)

Economic indicators at HSMU level (market revenues, variable production costs,

income)
Climate, soil, slope and altitude

Results from the DNDC meat model (gas losses for different nitrogen

compartments, mineralization, leaching)



The tables on agri-environmental indicators (dirving forces, pressues and benefits) are

set-up as close as possible according to the official EU Guidelines for Rural Development

indicators.
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Loading data manually

The option described here is introduced for completeness. The names of the file
generated by the dis-aggregation programs start with “XOBS_" followed with the two
character code of the Member state, then an underscore followed by the base year and the
simulation year, and if applicable, the code for the simulation which is identical to the

name of the GAMS files used from “pol_input” which was used to run the scenario.
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If one wishes to see the information for several Member States simultaneously, one may

click on “Load gdx file” again and add additional files. Afterwards, the lines with the

parameters “XOBS” should be selected.
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As otherwise, the program will introduce a new dimension for the data loaded from the
different files, and you will not be able to see the information for “DK” and “SE”

together in one map. Afterwards, the selected records will be loaded from the files.

Depending on the amounts of records, that may take several seconds. Before turning to
the mapping view, only one column should be selected. Press on the button left of

“SWHE” in the table headers ("Open selection dialog for table column™), and select with
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the mouse one of the codes, then press o.k. The table should now comprise only one
column. Afterwards use the drop-down list with the viewing options and choose map as
shown below. Choose “HSMU.” to select the geometry for the HSMUs. The program
will now load the geometry for the HSMU and draw the map which takes several

seconds.

The software behind the mapping viewer and the CAPRI

exploitation tools

Some words on the software behind the mapping viewer and its history may be
interesting to the reader. The very first maps in CAPRI (in 1998) were produced with an
MS-EXCEL mapping plug-in which was at that time a cost-free add-on. However,
moving the data to EXCEL and then loading them in the viewer was not a real option for
the daily debugging work on data base and model. Therefore, shortly before the first
CAPRI project ended in 1999, a JAVA applet was programmed by W. Britz which was
able to draw simple maps from CSV-Files automatically produced by the CAPMOD
GAMS code. That code with slight modification remained active for quite a while, and
some of the features are still to be found in the current mapping viewer. Then for a while,
the exploitation tools were based on XML/XSLT+SVG and a mapping viewer in SVG
was realized. However, the XML solution had the big dis-advantage of requiring a large
amount of single ASCII input files, and was not really performant when complex
pivoting was used. Therefore, the next evolution step was a pure Java GUI with direct
access to GDX files which is the current state of the art. GDX files are an internal file
format used by GAMS which allows a rather efficient I/O for large sparse tables. An API

library allows to access GDX files from other applications.

When the HSMU spatial layer was added to CAPRI it became obvious that the existing
JAVA code to produce maps needed some revision, especially regarding the way the
geometry was stored. In that context the question of using an existing GIS independently
from CAPRI or the use of existing GIS classes plugged-into the CAPRI GUI was raised
again; and some tests with open-source products were undertaken. A stand-alone GIS as

the sole option was certainly the less appealing solution. Firstly, it would have required
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producing rather large intermediate files, and would have left the user with the time
consuming and often error prone task of exporting and importing the data. Secondly, the
user would need to switch between two different programs and GUI standards. And
thirdly, all the usual problems with installing and maintaining additional software on a
work station would occur. However, as indicated later, the GUI naturally allows passing
data over to external application and does hence not prevent the user from using a full-
fledged GIS solution.

The main points taken into account during the search of a map viewing solution for
CAPRI were: (1) possibility to import efficiently data from the CAPRI GUI, (2) user-
friendliness, (3) performance and (4), in the case of plug-in libraries, expected realization
and maintenance resource need, and naturally (5) license costs. It turned quickly that an
ideal product was not available. Some of the products were not able to allow for the
necessary link between newly imported tables with region codes and an existing geo-
referenced geometry. Others had very complex user interfaces or produced run-time
errors, took ages to draw the HSMU maps or very quite expensive. From the different
option tested, solely gvSIG (http://www.gvsig.com/index.php?idioma=en) seemed to be
the only allowing the user to import data from a CSV — which must however be semi-
colon delimited — and join one of the columns to a shapefile. At least the version installed

at that time as however running not very stable.

In the end, it was decided to build on the existing code base and let Wolfgang Britz write
the additional code “on demand”. The main advantage of that approach is the fact that the
mapping view is transparently integrated in the CAPRI GUI, it is sufficient to switch
from “Table” to “Map” in a drop-down list to produce a colored map, and that user

demands regarding additional functionality may be and had been realized.

Compared to ArcGIS, where the EU27 HSMU geometry plus codes and centroids
requires about 340 Mbytes, the CAPRI version requires about 27Mbytes solely. Reading
in the CAPRI GUI is somewhat slower compared to ArcGIS due to unzip on demand.
The actual drawing operation takes about the same time as in ArcGIS (about 11 second

for the full data set), classification in Java is typically faster.
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The concept of the CAPRI exploitation tools is centred on the idea of a view. Content
wise, that may be understood a certain angle to look at European agriculture as example
its integration into international markets, its impact on the environmental, farm
management, costs of the Common Agricultural Policy. Each view thus extracts a certain
collection of numerical values, labels them so that they carry information to the user
(long texts, units), chooses a matching presentation — as a table, as a map or a graphic,
and arranges them in a suitable way on screen. The views can be linked to each others,
allowing a WEB like navigation through the data cube. The user may have open several
views in parallel, and he may change the views according to its needs, e.g. switch from a

map to a tabular presentation, or change the pivot of the table, sort the rows etc.

Internally, each view is stored in a XML schema. A view could be also understood as a
combination of a pre-defined selection query, along with reporting information. The
XML schema allows to attach long texts, units and tooltips to the items of a table, and
thus to show meta-data information to the user. The XML schema does hence replaces
look up tables in a DBMS. It may equally store information regarding the pivoting, the
view type (table, map, different graphic types), and for maps, classifcation, color ramp
and number of classes. The views can be grouped into logical entities, and are shown as a

popup menu to the user.

Tabular views may feature column and row groups. Empty columns and rows can be
hidden, tables can be sorted by column, with multiple sort columns supported. Numerical

filter can be applied to columns.

The underlying data model is very simple and straightforward. All data are kept in one
large multi-dimensional data cube, and only float values are allowed. Currently, only
read-only is supported. Each data dimension is linked to a vector a string keys. Those
keys are the base for the filter definitions. Currently, data cubes up to six dimensions are
used (regions — activities — items — trading partners — years — policy scenarios). The data
storage model is equally optimised to the specific needs. As only float values are
supported, all data can be stored as one primitive array of floats. To allow fast and
efficient indexing, a linear index is constructed from the multi-dimensional data cube,

and the non-zero data and their indices are stored in a hash table. That renders data
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retrieval very fast. All data are at initialisation time loaded in memory, for moderately
long linear indices, about 10 Bytes are required to store a non-zero float and its index as
an int. If the maximal linear index is very large, the index is store as a long and the
storage needs goes up to about 16 Bytes. For moderately sized data cubes, 20 Million

numbers can hence be hosted in about 200 Mbytes.

The data are read from a generic file format generated by GAMS (General Algebraic
Modelling System, a commonly used software package in economic modelling) called
GDX, the software package on which CAPRI is based. Access to GDX is handled via an
API provided by GAMS.

Technically, the exploitation tool is completely client based. That reflects the specific
user profile of the CAPRI modelling system where the exploitation tool is integrated with
an economic model and tools building up its data base. The main aim of the tool is to
support forward looking policy analysis, and user will create there own scenarios and in
some cases even own variants of the export data, processes requiring considerable
processing and storage resources. A client-server solution where the production process
and data storage would need to be hosted on a web server is therefore not a preferred
solution, also as users will often develop variants of the modelling system by code
modification in GAMS, and contribute to its development. The structure of the data

driver would however very easily support linkage to network or WEB based data bases.

The mapping viewer of CAPRI is based on very simple and straightforward concepts.
First of all, it supports solely polygon geometries not comprising holes. The storage
model is optimised to host rectangles, and is especially efficient if the polygons vertexes
are all points in a raster. The topology is not read from a shapefile, but stored in a generic
rather simple format. The vertices are stored in X,y coordinates already projected in a
rectangular coordinate system, and the viewer does not deal with geographic coordinate
system, but simply scale the rectangular coordinates in the viewport. The viewer in its
current version solely supports one layer of quantities. Those restrictions naturally allow
reducing memory needs, and, thanks to the rather simple data structures, also allow rather
performing drawing operations. It should be noted that the JIT compiler of JAVA is

indeed rather fast.
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The biggest topology currently handled simultaneously covers an intersection of Corinne
Land Cover, slope classes and Soil Morphological Units and comprises for EU27 around
2.7 Million polygons. As the majority of the polygons are rectangles, not more then 6-7
Million points needed to be stored. The topology handler and the drawing routines
separate rectangles, for which only the two outer points are stored, from polygons, for

which the vertices and centroids are stored.

The viewer is written in Java. There are two variants. One is a stand-alone version of the
viewer realised as an applet. It reads from an internal portable binary data format, and
java classes, data and geometry can be packed into one jar file, e.g. to ship it to a client.
The second version is transparently integrated in the GUI of the CAPRI modelling

system.

Swing is used for the GULI. In order to profit to the most of the simple implementation,
the viewer has been written completely anew, and is not based on existing GIS libraries.
Even certain standard JAVA classes as e.g. for hash tables, have been replaced by own
implementations, to reduce implementation overhead. Some care was given to support
flexibility in classification, given that only quantities are supported, so that the tool
covers natural breaks, quantiles, equal spread, mean standard and nested means. Area

weighting is supported as well.

In order to export data to other applications, the tools supports first of all tab delimited
clipboard export, allowing import e.g. into EXCEL. Maps can be exported as JPEGs over
the clipboard. Alternatively, the user may export to external file, in CSV format, DBF, to

MS Access or to GAMS. DBF export will generate a second file comprising meta data.

Working with the mapping viewer

The most obvious way to work with the results at HSMU level is the use of maps. When
starting the GUI, the mapping view uses some pre-sets which can be interactively
changed as described below. The following screen-shot shows the result of loading the
base year results from the spatial dis-aggregation for Denmark and then switch from the

tabular to the mapping view.

16



As with other views, the content of the map can be changed by working with the drop-
down boxes, or by (de)selecting columns and rows. The map specific possibility to

change class limits and colors and further features are discussed in the following.

[~
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dialog for table columns
(in case of several maps)
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Changing the classification and the legend

In order to change the layout of the map, click with the mouse in the area of the legend or

D
press the map option button :l The following dialogue will open.
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It offers different options to change the way the map is drawn on screen and information

supporting the classification.

Controlling the classification

The classification can be controlled by the frequency diagram which can be either drawn

as a cumulative distribution or as a frequency bar chart as shown below. The blue lines

show the mean and +/- one standard deviation, the black lines the current class limits.

The bars are drawn according to the current color model. The user can change the number
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of groups used to draw the diagrams, which does however not influence in the actual

classification.
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Shrinking polygons according to UAA share

The optical impression received from a map where colors are used to different between
values is to large extent depending on the area covered by certain color. If the majority of
the pixels is drawn in red, that will send a warning message to the user. In the case of the
HSMUs and information relating to agriculture that message can be strongly biased as
almost all HSMU comprise some other land cover then agriculture, and some of the
HSMU comprise only very little agriculture, but e.g. forest, shrub lands, water bodies or
artificial land cover. The HSMU geometry therefore comprises the information about the
share of UAA assigned in the base year to each HSMU, and that information can be used
to shrink the area of the polygons when drawn on screen accordingly. That is done by
drawing all points of the polygons towards to the centroid of the polygon, by multiplying
the distance between the point and the centroid with the square root of the share of the
UAA. In the original HSMU geometry, such polygons had been broken down to simpler
ones where the connection between a point and a centroid would cut through a segment

of the polygon a in such case, shrinking could let the new polygon to hide other ones.

The graphs below show the very same map (same input data, classification and coloring)
for the High Nature Value indicator for a part of Belgium. The right hand side map draws
the HSMUs in there full size, the left hand side one using shrinking. The message
perceived is probably mighty different. In the unshrinked right map, one may conclude
that there is a lot of highly intensive agriculture (low HNV indicator drawn in red) in the
lower diagonal triangle, and some important areas of high nature farmland in the
protruding area. That optical impression is different with the polygons are drawn
corrected for the share of agriculture. It turns out that in lower diagonal triangle, the

density of agriculture is often low, and especially low in the intensively managed
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HSMUs. Equally, it turns out, that the area covered by High Natural Farmland in the

protruding part is relatively small.

P A SeS— 110 -
[ J e s — | so—n | v ) s ] B [ s v | m— s— Y o v ]

00C0® i <6 <% ¥ B Gy e <hg <o 0N <1® Q% < M <S8 hel 9 a9 <ol

Area weighted classification

The classification can be generally applied treating each “region” (a NUTS Il or a
HSMU) as an observation with equal weight or using the areas of the underlying
polygons as weights. Those weights are multiplied with the share of UAA if shrinking is

used as explained above.

Excluding zeros from classification

In GAMS, zeros and missing values cannot be distinguished. For certain results, zero
results are therefore coded as very small numbers to allow for that distinction. Zero
observation can be excluded from classification and the polygons with zero observations
will not be filled.

Classification method

A first important feature is called “classification method” and defines how internally the
class limits are set. For all types of automatic classification methods a clean up procedure
is used which removes classes with identical limits. It is generally recommended to use a

number of classes which can be easily identified by the user, and to consult the frequency
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or cumulative distribution graphs present in the map option dialogue to check to what

extent the class limits chosen represent well the data.

The following classification methods are currently supported:

Natural breaks

Natural breaks classification is a method to cluster the data into classes so that differences
between the means of the classes become high while the standard deviation inside the
classes becomes low (FISHER, W. D. (1958). "ON GROUPING FOR MAXIMAL
HOMOGENEITY," JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION
53, 789-798. Code based on: HARTIGAN, J. A. (1975). CLUSTERING
ALGORITHMS, JOHN WILEY & SONS, INC., NEW YORK. PAGES 130-142.). The
algorithm does only find the approximate best solution, but gives often a rather appealing

class limit definitions.

It works rather well if no extreme outliers are present in the distribution. In the latter case,
classes solely comprising the outliers will be generated, and the vast majority of the

values will be put in one or two classes.

The clustering algorithm is rather expensive to calculate, so that in cases of population
exceeding 500 observations a somewhat simplified version is implemented in the CAPRI
GUI. From the original observations, a “condensed” population is generated whose
members represented means of consecutive observations of the original one. The
members are set so that the number of observations from which the mean is calculated is
not bigger then 1/500 of the original population size and that the spead of those
observations is smaller then the minimum of 1/500 of the spread of the total population
and 10% of the standard deviation. The actual calculations are then done taking the size

of the resulting classes into account.

Quantile

The observations of the regions are split such that in each class fall approximately the

same number of observations. Quantiles are cheap to calculate and are therefore the
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default setting, and often appealing as colors occupy similar areas in the maps as long as

the polygons have approximately the same size.

If unique values are found at the end of a quantile, the algorithm will either exclude all
observation with that unique value from the class or include all of them. The decision will
be based on the fact if with or without inclusion the size of the class comes closer to the
desired size. If the user has e.g. chosen five classes, the desired class size should cover

20% of the observations or area weights.

Equal interval

The differences between the current minimum and maximum value is divided into classes
of equal spread. May lead to rather curious class limits when outliers are present. In those
cases, it may be appropriate to exclude some regions from the classification. See below

for details how to exclude regions from the classification.

Mean standard dev

The class limits are defined according to the mean and portions of the standard deviation
of the data. Works best with normally distributed data, but may result in very small
classes if the distribution is skewed, e.g. long tailed. The algorithm will always introduce
at least four classes, then six, eight, ten and twelve. More then twelve classes are

neglected.

The algorithm takes into account the spread of the data, and sets the class limits
accordingly. If all observations fall into +/-25% of a standard deviation, class limits are
introduced at 25% and 10% for four classes. If the number of classes is higher, new limits
are introduced at 5%, 2.5%, 1% and 0.5%. In case of +/-50%, the smallest class is

dropped and +/-50% added, and so forth up to +/- 3 standard deviations.

Nested mean

The nested mean classification will only work with 2, 4 or 8 classes. The classes will be
defined such that one break is found at the mean of sample. The resulting two halves of

population are then again divided by their mean to get four classes, and the resulting
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quarters divided by their means to define eight classes. Works well with rather skewed

distributions.

Manual classification

Finally, the user may set the class limits by hand. In order to so, double click with the
mouse on the appropriate row in the table with the classification results in the column
“class limit”. The value can now be changed with the keyboard. When done, click into
another cell. The labels will be adjusted accordingly. Afterwards, when all the class limits

are defined, the user may also overwrite the label (e.g. using words as “low” or “high”).

Please keep in mind that currently the values will be lost if you load other data or change

the classification, number of classes etc..

# label class limit: % of obs color
1 0,00 < 0,00 0 30435
2 = 23,41 23,407 17,398
3 N 7,398 I
4 < 112,82 112.821 17,393
5 < 586,54 536,535 17.317| I

Integration distribution information in the map window

The GUI allows the user to enter in different ways distribution information in the map.
The first possibility is to print a simple frequency diagram above the legend. That gives a
rather intuitive feel on how well the class limits represent the data distribution. In our

example below, it is obvious, that the majority of the values in the first class.

[ 1 [ ] L 1 [
0.00=49.28 I =T71.56 = B82.68 = 450.86

Less suitable for final out, but useful while playing around with classification methods
and class definition are the distribution dots which can be added. They carry additionally

information about the where the values of in different classes can be found.

= == I
o or we (==l ] L) L]

L 1 ] L 1 |
0.00=4828 =T71.56 =B82.68 =450 .86
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Finally, switching to linear or logarithmic may be a way to help reading the map.

I:I ]
| I NN N |
(1] 49 7283 451
Color table

The color table defines the colors used for the classes. When choosing the color model,

keep in mind that colors carry a meaning; red e.g. is generally interpreted as dangerous.

Equally, it is important to think about the final medium with which the map will be

published. Exporting colored maps to a black-white device will render it almost

impossible to read the map. Is it best to try different color tables and different

classification methods on your data. The following color models are currently available,

named according to the data order from minimal to maximal value:

Green — Yellow — Red (standard). Normally, the middle class is drawn in yellow,
smaller values in shades been yellow and green, and larger ones from green to
reed. Should be applied e.g. to environmental indicators where the damage

increase with the value of the indicator.

Red — Yellow — Green, as above, only that high values are shown in green. Should

be used e.g. for income indicators or environmental benefits.

Red — Gray - Green / Green — Gray — Red, more available for historic reasons as

they mimic the color tables of the original JAVA applet.

Blue — Gray - Green / Green — Gray - Blue; introduced on demand of DG-AGRI.
A good choice if the “good”/”bad” interpretation of the distribution is to be

avoided.

Shades of grey; sometimes needed for publications when color printing is

available in the final hardcopy. Beware to use a limited number of classes.

Shades of blue; useful where the notion or “bad” or “good” inheritably comprised

in greenish and reddish colors is to be avoided.

24



Defining an own color model

Once a color model is chosen, the user can re-define the start, middle and end color using

the three buttons below the color table selection row, as shown below, given a lot of

freedom to generate color ramps.

Table Indicator

AgriEnv indicstors, diiving forcss | [l 10 (s), CroppingiLvestack pattern, ivestack density [Livestock unis ] ha Una] =1
5 B >
e Q| @ QQ 4%. e -
= 8|

Map option dialogue

Classification method [quantile | Humber of classes E=|

Humber of regions with small values to remave from class definition =

— Humber of regions with lerge values ta remave from class defintion | 0]
BASE
I~ Treat zeros as missing values I~ Use area weights for classification
I~ Drawin high qualiey [+ Shrink polygens according ko share of LR

Color table - 1id color - Grean yellow red
I~ et value for midde color [1.55 —

* Iabel dassimk o cf obs
L \0.00 < 0.00
2 <188
g <139
4 4156
5 <1.97
Cummulative distribution graph v | Frequency groups: | 100=] [V Drawme
0.00
1229
-] - [ Sarple Text Sample Text
0.00 i 089
0.33 0.98 1 . . .
. I~ show smallircles, showing dstrbution of regions 1 1230.0 Sampl Text sanple Text
i 0o
[ Show rectangle representating distribution of classes 087628 Lce\l ﬂl
— Legend: Separate rectangles -~ mgmﬂ ]‘ 126220
— hrax
000 =000 o =t [Draw outine in same color ~ | staDev 084539707

tandard map tile -

Dimension shown in columns of result windaw for current region | Scenario -

Dimension shown in rows of result window for current: region hide -

ok stare settings load settings
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¢ | Mo 1uta), Lropping/Livestock pattenn, IVesLack density LLIVESIOck US| na UAR) |
g > =
i[f- =] @ o I
|E| ql Q|Q%)| ]1 | Map - AFI & Map option dialogue 5I
i gl

Classification method |Quantile 'I Humber of classes I 53:

Mumber of regions with small values ko remove From class definition UH:

Scenario * Mumber of regions with large values to remave From class definition 03:
BASE
[~ Treat zeros as missing values I Use area weights for classification
[~ Draw in high quality ¥ shrink polygons according ko share of UAA

Color table _I Mid color |- Manual startfmid/end
[~ set value For middle color |1.39 -

# label class lirnit % of obs color
1 0.00 < 0.00 0 25,61 | I
2 < 1.08 L.079 18.618| I
3 < 1.39 1.358 18.618
4 < 1.56 1.563 13.615] I
i <1.97 1.973 15.537| I
Cummulative distribution graph + I Frequency groups: I 1 UUE ¥ Draw mean and +/- 1 std. dev.
0.00 1.08 1.39  1.56
1229 | i i i
i | | |
! i i
| | |
! | |
| |
| i
l i
| i
i
i
i
i
|
0.00 i
0.33
[~ Show small circles, showing distribution of regions n 12300
Min 0.0
[¥ show rectangle representating distribution of dasses WMean 0.97628593
ﬂ Legend: Separate rectangles hd mEdiaﬂ jl 5?5;?2?
2
0.00 =000 1.08 139
* N = Draw outling in same color Std.Dev 0.64538707

-
-

Etandard map title

Dimension shown in columns of result window Far current region IScenario

Ll

Dimension shown in rows of result window For current region Ihide

ok store settings lnad settings |

Changing the value for the medium color

Normally, the medium color (yellow or gray) is assigned to the middle class. Sometimes,
the user may whish to change the class where the color switches. First, the “Set value for
color change ..” must be ticked on. Next, in the now enabled drop-down box, choose the
class limit for which the middle color should be used. The effect is shown below.
Whereas before, values in the class below *392.70” — the middle class — was drawn in
yellow. When the user now selects another class limit, the colors assigned to the classes

change, here one of the shades of green is dropped and shade of red is added.
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| Wumber of dlasses | 5=
uibiey OF ragions with small valus to reravs From dass defiriion 0=

Wurber of regions with arge values ta remove from dlass definition o=

[ Lse area weights for classfication

Classiication method [Manual

[ Treat zeros as missing values

I Draw inhigh qualiy ¥ shrink polygans according ta share of LIAL

Color b | NSTRROEOE | i oo | [N oo vetor ved =
I S vakie for e ler [F1o0

Map option dialogue

Classification method [Manual ~ | mumber of classes 5=

Number of regions with smal values o remave from class defintion 0=

Humber of regions with large values to remove from class defintion 0=

[~ Treat zeros as missing values

I~ Draw in high quality

I Use arsa weights For classification

[ Shrink polygons according to share of LiAd

Color table — d color _ Green yelonred =
[ sek value for middle calor {11282

0 label class it % of cbs color # label class mit [ % of obs color
f 0.00 <0.00 30.455| I f 0.00 < 0.00 q 30,456 I—
iz <28.41 17.395 3 <28.41 28.407] 17.395| I
i <5186 17.3% g <5186 5865 17.398
0 <1128z 17.3%| I = <1128 112821 17,399
3 < 586.8¢ 17,317 | I 5 <535.54 536,535 17317
[Cummulative distribution graph | Frequeney groups: | 100 [ Dram mean and -+ 1 std, dev. [Cunmulative distribution graph v | Frequency aroups: | 1002 [V Draw mean and +/- 1 std. dev,
000 5185 11282
1227
0.00 i H 79342 0.00 | | 586,84
55.96 14155 5595 14155
[~ show small ircles, showing detribution of regions 12300 I~ show small circles, showing distrbution o regions 12300
Min 00 Min a0
¥ show rectangle represantating dtribution of classes oo 55083432 % Show ractangle tepresertating distribution of classes oo 55.063432
Median 30.241 Median 30.241
Legend: Separate rectangk - Legend: Separate rectanales
egend: Separate rectangles | | 2360350 Max 586.8354
Dran auting in same color ~ | 5td.Dev 2554119 Draw outlin in same color Std Dev 8558119

tandard map title -

Dimension shown in colurnns of result window For current region  [Scenario

Lefl<l

Dimension shown in rows of result windows for current region |mde

ok store sattings load sektings

Manual set colors

tandard map ttle

(KR K]

Dimension shown in calurns of result window for current region

Dimension shown in rows of result window for current region

ok store settings load settings

[scenario

[hide:

(RN (K1

Finally, the user can choose its own colors by double clicking in a color field in the

legend table. That should only be done after the final definition of the class limits is set as

otherwise, the manually set color will be lost.
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B Map option dialogue x|

Classification method | Quantile = | Mumber of classes I 53:
Mumber of regions with small walues to remove from class definition DE

Mumber of regions with large values to remove from class definition I DE

[ Treat zeros as missing values [ Use area weights For classification

I Draw in high quality [+ Shrink polygons according to share of Uad

Color table - I¥id color | - IManuaI single VI
I set value for middle color |1.32 'l
# label class limit %o of obs color
| |

<1.56 1.563

1 0,00 < 0,00 1] 25.61
2 <1.03 1.079 15.618
3 =139 1,368

4

5

Pick a Color

] oee | ree|

ICummuIative dev.

[ N O R R O R R R ] Recent:
| 11 i77

0.00 |

1229 = |
Previe
-
0.00

n - . Sample Text Sample Text a7
Shaw small circl
r . . . Sample Text Sample Text

[¥ show rectangle

— oK | Cancel | Reset |
Legend: Separate |
—T ax TO7IE7ss
Draw outling in same color w | Std.Dev 0.F4539707
ckandard map title -
Dimension shown in columns of result window For current region Scenario =]
Dimension shown in rows of result window for current region hide -
ak skare settings load settings

Changing the way the legend is drawn
The map viewer puts the legend always below the map, and currently offers three options
how legends are drawn:

1. Separate, equally sized rectangles which show the upper class limit with the

exemption of the lowest class, which shows the lower limit.

| — ] L I ] L ] I I
0.00 = =49.28 =59.82 =T74.08 =80.19 = 8645 =113.44 =450.86

2. A continuous linear scaling bar. That gives an optical idea about the how

distribution of the class limits. Overlapping of the number of avoided.
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0.00 49.28 74.08 113.44

3. A continuous logarithmic scaling bar .

—_

0.00

1.57

450.86
D I B |
4928 740811344 450.86

In all the cases, the tool dialogue can be used to set number of digits shown, e.g. reducing

the number of digits to zero leads to a linear bar as shown below:

a 449 60 74 86 13

451

The reader is reminded that the label can be changed manually as shown below.

£ Map option dialogue

Color table Green yellow red -l
™ Set value for color change for Green yelow red 34589145 |
Classfication method Quantile =l
Number of classes =
Mumber of regions with small values to remave from class definition 0=
fumber of regions with large values ko remove from class definition 1=
Legend Separate rectangles =]
* | label [ dlass limit color

250

-418.65
[cummuiative distriution araph =
[ Shouw small circles, showing distribution of regions Min
Mean
[~ Show rectangle representating distribution of dlasses Wedian
IDraw autiine of all polygons Ll hiax
St Dev

Dimension shown in columns of result window For current region

Dimensian shawn in ras of result windaw for current region

[a]

249.0
-418.65323
35884164
34589148
1392.848
4468 262

Vears -
[Activity -

iy e, mepng v e e e S Y e 2 T | A af

low high
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Copying the map to the clipboard or saving to disk

In order to export the map to other applications, the easiest way is to use the clipboard, in
order to do so, press the “copy to clipboard” 2 button. Afterwards, the current map can
be imported into other applications as e.g. MS Word. Another possibility is to store the
current map in jpeg format on disk, to do so, use the “export” & button which will open a

file dialog to choose the name of the file.

Changing the title of the map

When using output to clipboard or disk, the user may often prefer an own title or no title
at all on top of the map in order to produce a caption for the map in another application.
In order to refrain from drawing a title on top of the map, click into the legend part of the
map, and in the dialog at the bottom, choose “none” in the row labeled “Title on top of

map”. Alternatively, the user can simply write something in the box.

]l

Title on top of map tandard Litle| LI

Standard title
ak. |

Zooming in and out and navigating in the map

In order to zoom in part of the map, press the [/ button. The mouse pointer will change to
a magnifying class with a cross in it. You can then mark an area on the map by pressing
the mouse button, dragging and releasing the mouse. After the mouse is released, solely
the selected zone of the map will be drawn, without changing the class limits or any other
setting. Clicking with the mouse while in zoom in mode will increase the map resolution

step-wise by 25% and center the map at the current mouse position.
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By clicking with the zoom out pointer |2/ on a point of the map, the point becomes the
new center point of the map and the map resolution is reduced stepwise by 25%. Equally,
you may drag the map while keeping the current resolution by choosing the drag pointer
1. And finally, in order to return the original full sized map, use the “full extent” button
KB,

Getting data for specific polygons

The info pointer 4| will open an additional window as shown below which displays
information on the current polygon — the circle above the “i” being the focus point. The
new window shows in his title bar the code and, if available, the long text of the polygon
currently pointed to with the info pointer. The content of the info window is continuously
updated when the mouse is moved over the map, and all polygons belonging to the same

region as the one where the mouse is over are highlighted.
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£ DKDOFH24254(H2425430p7|
BASE
Usd 6176

If the user opts to use one of the comparison options to be shown (percentages,
differences, normalization) by clicking on “customize” button, an additional column is
automatically added to the info window showing the comparison value used. That is

especially helpful when the map shows only differences.

The content shown in the info window is not fixed, rather, the user can decide which data
dimensions to use for the columns and rows by using the “map option dialogue” by
clicking on the legend of the map. If the user e.g. switches to “items” instead of
“activity”, the “info” window will look like shown below. An alternative is to use a

second tabular view in addition to the map.
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£ Map option dialogue
¢ Number of classes B=
o Humber of regions with smal vakues ta remove from class defirition =
L Mumber of regions with large values to remove from class definition 0=
Legend Separate rectangles |
# label class imit | color
L 0,00 < 0.00
2 0.00 < 43.28
3 49.28 < 74.08
4 74.06 < 86,45 L]
5 86,45 < 450,86 I
&
BN CICTE T e
‘
0.00 49,257 488 45
406 i i
lofle e .
0.00 229.43
I Shary smallcireles, sharing distrbution of regions n 13120
[¥ Shaw rectangle representating distrbution of lasses Min 0.0
Mean 60723194
I~ Draw outline of polygons Median 60272877
M 450.86072
St Dev 23098152 %
™ Set value for color change fram Green yelo red
-
i |
Dimensian shown in coluns of result window for current regian eenario -
Dimension shown in rows of result window For current region Items e
o
] | Jm. [Eowmie (o) = I | pcemsrus. | B ELTom

Highlighting specific regions in the map

Sometimes it may be interesting to see the spatial distribution of specific data or data
constellations. All views open the possibility to (de)select columns and rows, allowing
e.g. to use the NUTS code in front of the numerical HSMU code to select only the
HSMU belonging to specific administrative regions. That possibility is explained in
short. First, press the row selection button = (“Open selection dialog for table rows™)

which will open the following dialogue.
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i Selection dialog for Table rows x|

Enter search pattern in field and use buttons, or use mouse to define selections

DKOD1 23+ |

Clear selection, add pattern to labels | Clear selection, add pattern to keys |

Add pattern tol_C‘%Er list of selected items, and define the selected items according b

Remowe pattern From labels | Remove pattern From keys |
Dk001_2_3_4H22676 a | [Hz2508 3
Cko01 . Hz2509
DkO01_2_3_4H22675 Hz2510
k001 _2_3_4H22679 Hzz511
CkO01_2_3_4Hz22680 Hzz512
DKO01_2_3_4H22681 H22513
DKO01_2_3_4H22682 H22514
DKO01_2_3_4HZZ2683 Hz2515
DKO01_2_3_4HZ2684 Hz2516
DKO01_2_3_4HZ2685 Hz2517
DKO01_2_3_4H22686 Hz2518
DK001_2_3_4H22687 LI Hz2602 ;I

ok | Cancel |

Now, we may e.g. selected only the HSMU belonging to the FSS region DK000 1 2 3

by typing “”DKO001_2 3" in the left input box, and then choosing “Clear selection, add

pattern to labels”. Afterwards, the map will look as shown below.

—[5]x]
< Exploitation of spatial results [Data ¥iew 11 =1l
= TN oo TR I

.
uaas =] [No'S @), Mineral Fertilzer Cansumption, Nirogen kg Njha =] [agrieny indicators, driving forces =] 2 1 Bl
Scenario
BASE

I 1 1 — L |
0.00<0.00 <1534 <31.18 <6194 < 45086

GAPRI GUI Version 1.2.3, March 2007 User name : Wolfgang Britz [User type : Administrator
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The tabular view opens up the possibility of using numeric filters, an option discussed in

the following. Take as an example the task to select all regions where the Nitrogen

Fertilizer Consumption is between 100 and 150 kg/ha. First, witch from map to tabular

view. In the table click with the right mouse button in the column header of that column

holding the values to which the filter should be applied, as shown below. We will need to

apply the filter step-wise, first e.g. selecting all values greater then 100 and then

removing those which are above 150.

lection | View Handling  Windows

Build database £ Exploitation of spatial results [Data Yiew 1]

Generate baseline Activity  Ttems

Edit simulation ILIAAﬂ IND 5 (&), Mineral Fertilizer Consumption, Mitrogen kg Nfha

LI IAgri-Env indicators, driving forces

[

Run simulation

B =

[T FRP TSR T

£ Filter dialog
Define numerical selection filter for table raws

Ex Comparison operator Comparison walue

Ex = vl J10a]

De Clear selection and select according to filker |

Add result of filter ta existing se&t\nn

Remove result of Filker From existing selection

oK | Cancel |

BASE

;

RZI5TS

H22516 I

After pressing on “clear selection and select according to filter”, and then on “ok”, the

table will only show such regions where the value in the column “BASE” is above 100,

as shown below. Next, we most exclude the regions above 150 kg/ha. To do so, set the

filter to “>” “150”m and then press “remove result of filter from existing selection”.

! Generate baseline ‘ Activicy  Items

Comparison value

n ko Miha

f150

e & Filer dialog

T Ru Define nurmerical selection Filker For table rows

I Ex Cormparison operakor

. Ex I:: - |

! Ex Clear selection and select according to Filker |
T Ex #dd result of Filter to existing selection

! De

Remove result of filker From existing selection

Ok, | Canc@ |

H2873
H2874
H2875
H2876
H2877

tatinn mnde celarkinn H2878

147.70
169.36
176.21
164.02
99.38
95.50
130.30
99.90
160.19
134.93
2919
T7.86
126.38
113.30
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Now, drawing a map with just those regions is not so interesting. However, with the tool
dialogue, we can highlight the selected value instead of hiding all others. The selected

rows are now shown in red in the tabular view.

£ Customize view |

aria <] i1 =] [pan =]
Fraction digits and decimal separtor [2 = | [ =]
Colm width | 63
Rowwidth [ 137]

Separator between merged data dimensions | =

[ Use default pivoting for tables

[ Hide empty rows

I™ Hide empty columns

Shaw anly selected tems v

on itk [ory vl =]
Data dimension used for comparisons [vsus < |
Soment oy comparsons [z =]
ok

When we now draw the outlines of the selected polygons only (see map option dialogue),
the map will draw the outline of the selected regions in cyan and thus highlight them. The
row selection will be maintained when the pivot or the table is changed as long as one of
the selected items can be found in the rows of the new table. The example map shown
below is certainly not so interested, as changed class limits could have done basically the
same job. However, we could switch e.g. to grass land shares to see if that fertilizer input

is more often found on arable or grass land.
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£ _Ewploitation of spatial results [Data Yiew 1] I - |
Activity  Trems Table J * E Q Q o ‘ - Q |

‘% Map
s = | [No 5 (a), Mineral Fertiizer Consumption, Nitrogen kg Hjha | [ari-Enw indicators, driving Forces | 1 B

Scenario
BASE

a8

Aoomms
[

| — [k 1 1 S I
000<=000 000 =4328 4928 =74 .08 7408 <8645 BE.45 = 450 86

Updating the map

Generally, the map is updated automatically when the user changes an option impacting
on its layout as long as long as the number of visible polygons is below 20.000. If that
amount is exceeded, the classification dialogue is updated immediately, but not the
underlying map. In order to apply the changes, the “apply” button must be pressed. The
user is informed that the “ok” button will also update the map, so that an “apply”

immediately before an “ok” is not necessary.

Storing and re-loading your settings

D
Open the map option dialogue by pressing the map option button I:l Change the

settings according to you needs, and then press the “store settings” button in the lower
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part of the dialogue. Choose a file name and location. You may later used “load settings”
to retrieve them again, and apply them to another map.

£ Map option dialogue 5‘

Classification method [Quantile * | Mumber of classes I 533

Mumber of regions with small values o remove From class definition I UE

Mumber of regions with large walues ko remave From class definition DEC
I~ Treat zeros as missing values I Use area weights For dassification

I Drawin high quality [¥ Shrink palygons according to share of UaR

Color table - Mid color - Green yellow red -
I sSet value For middie color (20,76

# label class limit % of obs color
1 0.00 < 32,78 32,782 20.012) I
2 = 59.60 59.602 20.012
3 < 90.76 90,764 z0.01z
4 < 137,494 137.438 19552
5 = 370,97 370,969 20,375 I
£ Choose the file to store the current settings x|
Look in: IB perssettings LI 2 /El
Cummulative distribution graphLI Frequency groups: 1003: & =
/ default.leg
3278 90.76
1655 4 10 i i
[ i
' |
1
1
[
1
[
1
1
[
1
[
[
[
i
|
0.00i | | 346,36
16,42 86,87 157.31
I~ shaw small circles, showing distribution of regions n
Min
[v Show reckangle representating distribution of classes Mean
Wedi File name: Qpen |
Legend: Separate rectangles - edian
= Max Files of Eype: IMap options setting files LI Cancel |
Draw outling in same color w | Std.Dev
" r L] -
ttandard map title - e & b it
— LA
Dimension shown in columns of resulk window For current region Scenario I '
Dimension shown in rows of result window For current region hide |
ak. apply store settings load settings

Exporting the data underlying the map

As mentioned above, the mapping viewer is part of the CAPRI exploitation tools which is

in its core based on pivot tables. In order to export the data, e.g. to GIS system, the view

must first be changed to tables. Afterwards, the == button which will open a file dialog as

shown below. For GIS-export, e.g. to ArcGIS, DBF is the recommended format.
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Please choose a file format for export x|

rExport Data

Select Type of Export I

Select the Format of the file ko export

™ HTML {basic table Format For internet browser )
= MDE Expart ko MS Access Database (SQL Based)

i CSY {comma separated ket File, For &.g, EXCELY

™ GAMS (as GAMS table)

™ TABF (text format, tabulator separated)
i THT (text Format, Fieed Figld width)

™ BIN (binary Format, for exploitation with exploit applet)

Mexk |

Once next is pressed, the next pane will open a file dialog to choose a file. In the case of

export to a Microsoft Access Data Base, the file must exist.

=[]

View Handing  Windows

4 Exploitation of spatial results [Data ¥iew 1]

Tahle Indicator

Agri-Eny indicatars, driving Forces I [ras

Table v I

=101

° g > BASE

E |
BL21H2865 Wl = Please choose a file format for export: x| i’
[ Export Data
BL21H2866
Set file name |
BL21H2867
Type of file to export:
BLZIH2EES (DBASE data base file, e.g. For Arcials or EXCELY
BL21H2869 Select the file ta which you want ko expart
BL21H2870 I
BL21H28T1
x

BL21H2672 Lookin: [ Hsmu.adb =l e
HEZEHz07 _adb. DOLRIOEN1420, 276451 lock 200000005, gdbindexes
BLZ1H2674 _odb.DOIRIOGN1420,3112.5r lack a00000005, gdbtable

a00000001  freelist a00000005,gdbtablx
BL2H2875 a00000001, gdbindexes a00000006. freelist

a00000001 , gdbtable a00000006,gdbindexes
BL21H2676 500000001, gdbtablx 500000006, gdbtable

200000002, gdbtable a00000006,gdbtablx
BL21H2877

200000002, gdbtablx a00000007,gdbtable
BL21H2878 a00000003, gdbindexes a00000007,.gdbtablx

200000003, gdbtable a00000008,gdbtable
BL21H2879 500000003, gdbtablz 500000008, gdbtablx

200000004, gdbtable a0000001c.Freelist
BL21H2880 00000004, gdbtablx A0000001c.gdbindsxes
BL21H2881 _I

»
BL21H2882 File name: JbL_tstu oeF Open
BL21H2883 Files of type: |A” Files LI Cancel
BL21H2884
BL21H2885
il
RI MuIRRR
CAPRI GUI Yersion 1.2.4, Oct. 2007 | User name : Wolfgang Britz User type : Administrator loading 250392 data ...
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The next pane allows, if whished to open selection lists for the different data dimensions.

2 Please choose a file format for export

Next, the tables for export can be selected.
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4. please choose a file format for export x|
~Export Data

Set bables ko export I

Seleck the tables
to be seen by user
in internek browser

Economic indicators at H3MU level
Clirmate, soil, slope and alitude

Results From DMODC meta model, nitrogen
Results From DMODC meka model, waker

Back, | Tk |

Beware: the pre-defined table structure will be lost, as will the long-texts and units
attached to the tables. However, in the case of DBF-export, a second file with that
information will be automatically created. If you solely want to export the table you have
currently up front, use the “copy to clipboard” = button. The clipboard export will retain

the pivoting and further information.
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4. please choose a file format for export x|
~Export Data

Stark Export |

Maxirurn nurmber of non-zero items to expart 6961227

[~ pen File in Editar after file was created

Define column

List oukput - no data dimension in calurmns ;I

List oukput - no data dimension in columns
Fegions and H3MUs

Ackivities

Back I Start |

The last pane let’s you decide for DBF-export if you want a list, or if you want of the data
dimension spanned across the columns. For exporting the HSMU tables, it is

recommended to put “Inputs and outputs” in the columns.

If everything has worked well, we should now find two files: one with the data, named as
chosen in the file dialog, and a second one with “ meta” introduced before the file
extension.

The following section will briefly explain how to the now work with the data in ArcGIS.
Under Layers, choose add Data,
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% Untitled - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools Mindow Help

| DFEH&E| s 2BX|o ~

\

AN

x
[

ﬂ Add Data. ..
Q Mew Group Layer

Copy

El Baste Layeris)

and in the case of the HSMUs, add the “HSMU_EU27.shp” shapefile.

Lack in: (@ E-\caprit\GIS = & clem|ed| &=

Mame | Tvpe |
[(d.svn Folder

El capri.shp Shapefile

El capri_M3.shp Shapefile

[ZilHsmu_FU27.shp Shapefile

Name: [HSMU_EUZ7.5hp Add

Shows of type: IDatasets and Layers [*.lyr] j Cancel |

Then, choose add layers again, and add the dfb-file you generate in the step explained

above. You may also add the file with the meta data.

43



x
Lock i (@ E-ACAPRIgis
|_Mame | Twpe | :l
=1 SI_shrinked.shp Shapefile
Z] 3K, csv Text File
=1 3k_shrinked.shp Shapefile
s, dbf dEASE Table
Z] MU, oy Text File
=1 solagro,shp Shapefile
=1 std_cmdivl.shp Shapefile
test, dbF dBASE Table
test_meta.dbF dEBASE Table -
rg] LK, caw Text File ;I
Name: [test. dbf Add
Show of type: IDatasets and Layers [*.lw] j Cancel |

Next, we need to connect the HSMU geometry with the newly loaded data, a process
called “joining” in ArcGis. In the context of “HSMU_EU27”, choose “Join and Relates”,

then “Join ...”.
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ER= Layers
= % E:lcapril\EIs
HSMU_ELIZ7

=
|

= ‘& E:NCAPRIgis
test

—

Copy

. Remove

ArcToolbox
& 3D Analyst Tools
- 58 Analysis Tools
ools
ols
[

Qpen Attribute Table

Jnins and Relates

ability Tools

Zoom To Laver

Zoom Ta [Make Yisible

YWisible Scale Range

Femove Joinls) 2

Relate. ..

r Femove Relate(s) P

Use Symbol Lewvels

T oo
s Tools

Selection

Label Features

s

Comvert Labels o Annotation, ..

Convert Features to Graphics., ..

Convert Symbology o Representation. ..

[Daka

Save As Laver File, ..

Properties...

That will open the join dialogue as shown below.
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Join letz you append additional data to this laver's attribute table so youw can,

for example, symbolize the layer's featurez uszing thiz data.

YWwhat do wou want tojoin to thiz layer’?

Juoin attributes from a table j

B

1. Choosge the field in this lager that the join will be bazed o

FID
|GRIDCODE

=T TESL _I ‘-'I
¥ Show the attribute tables of layers in this list

3. Choose the field in the table ko baze the join on;

=

Advanced... |

About Jaining Data [ Cancel

Make sure that “Join attributes from a table” is set in the first drop down box, and under

1., select HSMU, i.e. the filed in the HSMU_27 geometry where the codes for the HSMU

polygons are stored. Use the name of the exported dbf-table under 2., and select the field

“Regions_a” (the field name are restriced to 10 chars) under 3. Then press the button

labeled “advanced”, and chose the radiobutton “keep only matching records”. If you are

asked to build index, confirm.
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x

Jain lets pou append additional data to this layer's attibute table o pou can, el g ; J Editor * | [ 3 | , > Tash I Create Mew Feature j | Target: [
far example, symbolize the layer's features using this data.
Wht do you wantfo fon o this layer? X
IJDin attributes fram a table j " Keep all records [defaul] ™ &
If & record in the target table doesn't have a B 1 |E | — B 1
1. Choose the field in this layer that the join will be based on: match in the join table, that record iz given 0| 2] mmp N C
rull walues for all the fields being appended F| 3 [§] oDl 2
IHSMU j ifta the target table from the join table. I'E | E
Juoin table Target table Target table
2. Chooze the table ta join to thiz laver, or load the table from disk:
& Keep only matching records ]
I test j If arecord in the target table dossn't have a B 1 B (5] 1]
¥ Shaw the attribute tables of lavers in this list match in the join table, that recard is 0|2 mp [C — >
removed from the resulting target table. Fl 2 o Iil-
Mote: If the target table is the attribute table E |
_of_ a layer, featun_as that don't have dat_a —
3. Choose the figld in the table to base the join on; joined ta them will not be represented in the Join table T arget table Target table
layer when pou use this option
Regons_a j
0K I Cancel
Advanced... |
About Joining D ata | 1.4 | Cancel | =

]

If anything has worked well, you should now see the country or countries you had in the

original map.

There is a trap, though. If you export several tables, or results for several scenarios, your
table will normally have several fields used as a row header (e.g. year, scenario, activity).
If that is the case, the join will not work properly as several rows for the same regions
will be joined to the very same polygon. Unfortunately, ArcGIS will not warn you about
that. You have first to execute a definition query in the table, selecting those rows you are

later going to draw a map from.

In order to draw now a thematic map, it may be helpful to add the file with the meta data
to the map, and with the help of its context menu, open the meta-data table. It will give us

the long description and units belonging to the data fields in the exported data table.
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=10l x|

I

0ID Key Hame Unit LongText
3 0| I Mo 5 (&), Mineral Fertilizer Consumption, Mitrogen kg Mha
1 [PMIM Mo 5 (b)), Mineral Fertilizer Consumgption, Phosphoraus kg Mha
2 |t _SWWHE| o 5 (), Mineral Nitrogen Application rate, Soft whest kg Miha
3 |PLAP Mo B, Consumption of Pesticides Euro ha
4 |IRR Mo Fi&), Irrigation, share % irrigated
5 [WAT_SURP Mo 7ib), Irrigation, abstraction im2
B [ELEC Mo & (&), Energy, Electricity Euroiha
T |EGAS Mo G (b)), Energy, Gas Euro/ha
8 |EFLIL Mo 8 (c), Energy, Fuels Euroshz
9L Mo 10 (=), CroppinglLivestock pattern, livestock density Livestock units / ha L&A
10 [RUMI Mo 10 (k) Croppping/Livestock pattern, ruminants densty Livestock units / ha Fodder area
1 |PP Mo 10 (], CroppingiLivestock pattern, non-ruminants density Livestock units / ha UAL
12 |ARAB Mo 10 (d), CroppingiLivestock pattern, arable land density 3
13 |GRAS Mo 10 (cd), CroppingiLivestock pattern, grass land density %
14 |PERM Mo 10 (d), CroppingilLivestock pattern, permanent crops density(d) %
15 [INTE Mo 12 (=), lowe-medium-high input farming Inclex 0 - 2
16 |H2865 BL21H2865
17 |H2866 BL21HZE66
18 |H2867 BL21H2367
19 |H2868 BL21H2865
20 |H2869 BL21H2869
21 |H2870 BL21H2870
22 |H2a71 BLZ1HZE71

Assuming we want to draw now a map with the ruminant stocking density, we find it in

row 10 under the key “RUMI”. In order to produce now a map, we have to open the

context menu of “HSMU_EU27”, and choose properties, symbology, and choose

“Quantities”. Under values, choose “RUMI”, the name before is the hame of the DBF-

file.

Layer Properties

Generall Su:uuru:el Selectinnl Dizplay  Symbalogy | Fieldz I Drefinitian E!uer_l,ll Lal:uelsl Joinz & Flelatesl

Show:
Features |Draw quantitiez uzing color to show values. Impait... |
Categories ~ Fields Clazzification
Quantities W alue: Hiore j b anuial
----- Graduated colors e ;
ization: ; - [Clazzify..
- Graduated symbols | Nemalization: | ek 127 GRIDCODE Classes: [ -] 4|m'5‘
i Proportional symbolz HSMU_ELIZ7 =
----- Dot density Color Ramp: | H=MU_ELZ7Y
Charls test.0ID
test. GRAS
Multiple Attributes ] I AT test LLJ Label I
test PLAP
test ELEC
test EGAS
test EFLIL
test MMIN
test ARAR
test. PERM
test. PP
testWiBT SURP
[~ Show class f test NMIN_SwHE Advanced ,l
test INTE

2|

o]

Cancel | Apply
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Afterwards, under classification, choose your preferred one. As there many small
polygons, the outline of the polygons should not be drawn, click on one of the colors,

choose “Properties for all symbols ...” and under “Outline color” chose “No Color”.

21|
Generall Su:uun:el Selectiu:unl Display  Sembology | Fields I Drefinition E!uer_l,ll Lal:uelsl JDins&HeIatesI
Show:
Features |Draw quantitiez using color to show values. Irnpait... |
Cateqgories — Fields Clazzification
l;l_uantities Walue: I tezt BLI| j Huantile

i Graduated colors

é----Graduated symbaly | Narmalization: Inc.ne | Claszes: IE vI Classify... |

i Prapartional symbols

L Dt density Color Bamp: I- -j
Charts
Multiple Attributes Symbol | Range | Label |

I' bl 10000 - 0873586
Flip Symbols 3687 - 1.471440
Famp Colors

B < eloctad Syl 1441 - 2 DRARS3
il (5hbaeay . 53 354081
roperties for All Symbals. .. 4082 - 1476745461 76.000000

Reverse Sorking
Remaove Classies)
Combine Classes

Advanced - |
Format Labels. ..

Edit Description. . .

Qk. I Cancel | Apply |
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Symbuol Selector

Categony: I All

vI — Preview

Green

Hallow

Beige

Green

Blue

Sun

Lake

Rose

ellow

Olive

Jade

Blue

— Dptionsg
Fill Colar:

Outline Colar:;

Outline ' fidth:

=

[ Mo Calor

Save...

ooooooooooog
ORO000000EEN
i CHEDOOODENEE
— e EEEONEENEEN

Moesy TN M E I NN NN
——  EEEEENEENEEN
ENOO00000NEED
“TEEDOO00OCEEEE

=l _EEENO0ODODEEEEE

More Colors, ..

Afterwards, if anything went well, you should see your map.

% Untitled - ArcMap - ArcInfo

Eie Edt Wiew Insert Selection Tools Window Help

=10i x|

Dﬁ‘ﬂé‘%%ﬂx‘mml\t‘ﬂﬁaum v"Ql@aD‘k‘?”@@::::@O“@koﬁf\,éfngmlv‘}‘lvhsk Create New Feature '|Target|-

RREEEDE|E B |EE @]

5 £ Layers
B 8 Erlcapril|GIs
= ™ [E 2

1 0,000000 - 0.873588
I 0.673587 - 1.471440
1.471441 - 2.068653
9 2058694 - 3.354081
I 3,354082 - 1476745461 76.0000
] 68 ENCAPRIIgs
test
test_meta

g ArcTookbox

@ 30 Analyst Tooks

-8 Analysis Tocks

& Cartography Tools

@ Conversion Tools

P Coverage Todls

p Data Interoperabiliey Tools
& Dsta Mansgerent Tooks
P Geocoding Taols

&P Geostatistical Analyst Tools
@ Linear Referencing Tooks
P Metwork Analyst Tools
@ somples

@ spatial Analyst Tools

P Spatial Statistics Tools

=
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Examples

Drawing a map showing the nitrate surplus for EU27 at regional

level in the base year

Firstly, we need to select “Exploit data base results” in the work step selection panel, and

then choose the radio button “Show CAPREG base year data”. Then, in the Member

States drop-down list, right click the mouse, and select “EU27”. The “Load and show

button will then load the results.

£ CAPRI[e:\capril\gams]

View Handling — Windows
£ CAPREG base year [Data View 1]

Table egion :

fiea : i
Supply detals GE=

® | e
Income
[Euro/ha or

head]

Hectares or
herd size
[1000 ha or hds]

Crop
share/Animal
density

[% or 0.01
animals

heads/ha]

Production per
UAAR
[kgha]

Cereals 308.22

Oilseeds 373.27

Other arable 1086.43

14057

33792

6713

1977.45

Next, select a different selection of tables by pressing on the button below “Table”, which

currently shows the topic “Supply details”. In the drop-down list, go-to “Environment”

and select “Nutrient balances, mapping view”.

51



< CAPRI [e:\caprilizams]

View Handling  Windows

£ CAPREG base year [Data View 1]

Table Region 3 e =
i g e r
Wwelfare b nark w | =
]

Markets
Prices ] U
Farm r ome Hectares or Crop Production per
HSMLU ¥ wroha or herd size share/Animal UAAR
DNDEC p ad] [1000 ha or hds] density [kghal
Wit OMMme fanure outpuk per animal [* or 0.01
Environment put p T
Multi-Functionality  » Environmental indicators per activity headsha]
¢ Energy »  Mutrient balances ; 53.97 3317.92
Mo kable Mukrient balances - soil details
Mutrient balances - gas losses
dilsceds Mutrient balances, compare Member States \ 208 6743
Mukrient balances, mapping view
Methane emissions
Ma0 emissions 5 5.05 1977.45

Other arable
Crops

Energy and Ressource consumpkion

The following map should appear. You may select now different elements of the balance,
by using the drop-down boxe under “activity” or change the nutrient, by using the drop-

down box under “nutrient”.
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£ CAPRI [e:\capril\gams]

View Handling  Windows

£ CAPREG base year [Data View 1]

Table Ackiviky Mutrient

Hutrient balances, mapping view | | I an e e P A e e ] Hitrate () -
@)

FQAMHIIQAD §

) e
500 SRS SEEEGS € SED @ S @ 5 & 68 W -
370313 <50.00 <7145 < 10645 =196.12
CAPRI GUI Yersion 1.2.4, Oct. 2007 User name : Wolfgang Britz User type : Administrator

Drawing a map of the High Nature Value Farmland indicator for

Belgium for the base year

Firstly, we need to select “Exploit data base results” in the work step selection panel, and
then choose the radio button “Show HSMU base year data”. Then, in the Member States

drop-down list, Belgium must be selected, as shown below.
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£ CAPRI [e:'capriligams] _|E| 5'

File User Options

Work step selection Input area

¢~ Build database Base year

" Generate baseline

" Edit simulation Member States

" Run simulation
i+ Exploit data base results %
" Exploit base line results
" Exploit scenario results
i Exploit gdx files

" Delete scenario results

Data exploitation mode selection Load and show

" Show COCO results

" Show CAPREG time series reading information over existing runs ..
CAPRI is ready.

¢ Show CAPREG Farm type results
loading data ..

" show CAPREG base year data preparing table view ..

(= Show HSMU base year data

Pressing the load and show button will then bring up the first table links to the HSMU

results as shown below.

& CAPRI [escapriligams]

‘iew Handling  ‘Windows

£ Exploitation of spatial results [Data Yiew 1]

Activity  Ikems Table
IUF\P.;I IND 5 (a), Mineral Fertilizer Consurnpkion, Mitragen kg Miha LI I.C\gri—Env indicators, driving forces LI |

Now, according the guidelines for RD indicators, HNV is to be found under “Pressures

and benefits”, which is stored under another table. So opening the drop down list for the

tables allows us to select the correct table.

‘iew Handling  Windows

4 Exploitation of spatial results [Data Yiew 1]

Ackivity  Items Table J
IUAA;I IND 5 {a), Mineral Fertilizer Consumption, Mitrogen kg Miha ;I Agri-Envy indicakors, driving forces LI

E . ,
I_I Aari-Eny indicators, driving h:nr-:e?

aari-Eny indicatars, pressures and benefits

H2365 Economic indicators at HSMU lewvel
H2866 Climate, soil, slope and alitude
H2367 Results fram DMODC meta model
H2568

Next, we need to find the correct item, to do so, the drop-down lists for the items must be
selected, and the indicator 23 selected, as seen below.
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4 Exploitation of spatial results [Data ¥iew 1]

Activity  Items Table

ILIP.P.;I Mo 15, Gross Mitrogen Balance kg Miha LI I.ﬁ.gri—Env indicators, pressures and benefits LI
Mo 15, Gross Mitrogen Ealance kg Miha =
o 16, Risk of Pallution by Phosphorous surplus in kg P20S/ha

Mo 13, Ammonia emissions kg Miha

Mo 19, Green House Gas Emissions COZ equivalents/ha
Mo 23, High value Farmland Indicator Indesx, 1-10
H2867 Mo 233, Shannon index on non grass-land crop k des, 0-1
H2868 Mo 23b, Share of arable crops 0-1

H2869 Mo 23c, M-Fertilising index arable Index, 0-1 -

H2870 |

Those numbers should now be shown as a map, to do so, select “Map” from the drop-
down list where “Table” is shown.

£ Exploitation of spatial results [Data Yiew 1]

Activity  Items Table ﬁ
Tahle h 4
IUAA LI IND 23, High Yalue Farmland Indicator Indesx, 1-10 LI IF\gri-Env indicators, pressures and benefits LI
Table
8 . BASE | Line chart
| Point chatt
H2§65 017 Bar chart
H2866 1.43 Spider chart lines
H2867 0.9% Spider chart filled
H2868 147 Fie chart
H25669 1.60
H2&70 138 [}

The “hour glass” cursor is shown and the geometry will be loaded which may take a few
seconds. Afterwards the standard map comes up (green-yellow-red color model, quantile
classification, polygons shrinked, no area weights, zeros included in classification). Now,
for the HNV indicator ranging from 0-10 where 10 are the favorite numbers, and real

zeros indicate missing values, the following settings could be appropriate:
Equal interval classification with 10 classes

Zeros treated as missing values

And, using area weights may be appropriate so that the frequency graph below the
maps shows the share of UAA in each of the ten classes

A linear scale works nicer for our example, and if we are at it, as the data only
range to 9.88, we should round the number to integer (use the “tools” button X,
and choose “0” in the “Fraction digits” scroll-down box.
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il < Map option dialogue |
colortatie, RO v | R | velos e

™ et value for middle color 2,96

[~ Treat zeros as missing values, exicude from dlassification and don't draw

™ Use area weights for classification

Classification method Equal interval

Number of classes

Nurmber of regions with small values ka remove from dass definition

Number of regions with large values to remove from class definition

Legend
# Iabel class limit % of obs color

B 0.00 < 0.55 0.955 28,034 I
H <193 1.975] 5.972| I
3 <29 2.963 13.063

4 <335 3.951 7.123

s <494 4.933 9.744

3 <593 5.926 6.781

H <691 6.014 7.066

s <7.90 7.901 +.9 I
s <889 8.889 5,512 I
10 <953 9.877 2.507| I

Custor ew x|
Arial =1 |1t = |plain =
Fracion digts and decimalseparctor [2 +| [ =]
[l - |

Colmnwidth | 623 |

0.00 | 3 X Raw wickh [ 52=]
0,46 ) .

[~ Show small circles, showing distribution of regions ~ n 17550 Separator between merged data dinds -
Min oo ¥ Use defaul: pivating for tables

[ show rectangle representating distribution of classes Mean 3227785

I~ Draw in high quality Median 26468632 I~ Hide empty rows
Mz 9.8765182 T

[ shrink polygens according to share of LA Sitd Dev 2772104 G S

Show only selected tems ~

Dravs oubling in same color

Longtextsonly  ~
Dimension shown in columns of result window for current region Scenario hd
Dimension shawn in rows of result window For current region Activity - e only values |
Title on top of map iStandard title - Data dimension used For comparisons [HMSUs  ~

ok Element used for comparisons [BE21H2865 -
ok

That should give the following map which then can be exported to other application via

the clipboard =2 or can be send to the printer
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Scenario
BASE

Drawing a map showing changes between the base year and the ex-

ante results from the baseline

When scenarios or different points are compared with each other, it is often useful to
draw maps which show relative or absolute changes. The following map is the typical
starting point when the baseline is analyzed: two maps with identical class definitions,

one for the base and one for projection year.

JE=TE]

I S AR 1 -]

vears
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In order to draw a map with changes, we must first get rid of the base year by de-selected

the first map. This is done by using the “column selection” button which is found
in upper right corner of the window. When the button is pressed, a dialog opens, and one
can select with the mouse the projection year, only. Afterwards, the left map will not
longer be present.

£ selection dialeg for Table columns. x|

Enter search pattern in fiskd and use buttons, or use mouse to define selections

Clear selection, add pattern to labels

Add pattern to abels

Remove pattern from labels

i o b e v e e

oK Cancel

Next, we need to change what is shown in the map to relative changes to the base year.

That can be accomplished by using the tool dialogue (press .\ | button). In the tool
dialogue, select “only percentage differences” in the drop-down box labeled “comparison
output”, and then put the *“data dimension used for comparisons” to “Years”. The
“Element used for comparisons” should be “2002”. After pressing o.k., the map will

change as shown.

x zn
Fraction digits and decimal separatar [2 =] [ =] Fraction digits and dedimal separator [2 =] [ =]
Column wicth [ 6= Colurn wicth | 69=]
Row width [ 692 Row width [ 69|

Separator between merged data dimensions G Separator between merged data dimensions m
[+ Use default pivoting for tables [# Use default pivoting For tables
™ Hide empty rows [ Hide empty rows
™ Hide empty calumns [ Hide empty columns

Show only selected items hd Show orly selected items hd
Longtestsonly  * Longtestsonly v
Comparison output [Only values - Comparison oUtpuE [Only valuss -

jonly values
Data dimension used for comparisons [Vears v

Data dimension 3l es and percentage difference

bslues and stssiuts differsncs =
Elemert: used For comparis o Element used for comparisons [2002 Ity =
ltems

[ormalisation
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ars
2013

EOCOED M
—————

-100.00% <-31.46% -31.46% <-1341% -13.41% < -2.88% -288% <8.01% 8.01% <463350.69%

Now, there are two thinks we would most probably like to change: the number of digits
shown in the legend, and getting rid of very large values shown in the legend. The
number of digits can be changed again with the “tool” dialogue by changing the fraction
digits. The large number can be excluded from the classification by increasing the
“Number of regions with larger numbers to exclude from class definition”, in the

example below the number had been set to 20.
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4 Map option dialogue

Color table

Classification method

it
< definition

tion

Green yelow red

quantie

{27 o4 R

b=

Separats rectangles

* label

-100% < -32%

32% < 19%

class imic colar
-32.383)
-13.508
4063

1
2

g 4% < 4%
. v < 7%

5

7302
162,765 IR

7% < 165%

I Set value For colar change from Green yellow red

Min
Mean

9200
-100.0
-8.734732
-8.673334
162.76825
810.98126

Dimension shown n calmns of result window for current region

Dimension shown in rows of result windory for current region

o |

[ )] |
[E——]

-14% <-4% 4% < 7% 7% < 183%

Drawing a map with the base year results next to one showing

changes from the base year to the baseline results

There are two ways to draw different maps. If more then one column is selected in the

underlying table view, several maps with identical coloring and scaling will be drawn as

shown in the sample above. That is not advisable — in our example we need to different

scales, one appropriate for the absolute values and one appropriate for changes. In order

to do so choose “View Handling”, “New Data View” and then “Tile vertical”.

s [Data View 1]
indors

Tabl

Jand Indicator Index, 1-10

We will then see something as shown below.

H
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=Tk}
Table Table
=] [aarEn indicators, driving forces =] [RariEnvindicators, driving forces =]
| s s J
15199 11040 N
12217 22382
1931 20701
568 1822
2081 1386
.37 16778
s 12848
15588 18224,
i 16731
2019 w9z
290 0.1
2098 10045
067 587
64 07
%80 98
5308 20180
5308 2018

Now, in the left hand side, only the results for the base year should be shown. That can be

accomplished by deselecting the column for “2013” — use the column selection button to

do so.

Activity  Teems

I Rl o disiogfor Table columns
| BfE
& E.

N
H2865 Add pattern to labels

Remave pattern from abels

—

Clear selection, add pattern to labels

2013

Enter search patternin field and use buttons, or use mouse to define selections

The very same trick should be applied for the other view, only deselecting the results for

“2002”. Now we see something as below:

—[5]x]
=10l
Table Table
=] [Agri-En indicators, driving forces =] =] [pgriEnvindicators, driving forces =]

2002

2013 |
il
o || om -
[ wsas | [z 2049
[ 1227 — | [nassz 258
2wt ne3r |[iese 207.01
H2ss9 9568 |[nzsso 1oz
[ s |[nzsro 11386
oot woar  |[ieor 167.10
oz 7768 |[nzsr 12045

Now, for the map with the results for 2013, we should switch to percentage different to

the “2002” by opening the “tool” dialog &I, There, under “Comparison output” choose

”Only percentage difference”, Select “Years” under “Data dimension used for

comparisons” and ensure that “2002” is selected in “Element used for comparisons”.
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1
Fraction digis and decimal separetor [2 <] [ =]
Column width [ 62=]
Rowwidkh [ g2
Seprator between merged data dimensions | ]
& Use default pivating for tables
I~ Hide empty rows
I Hide empty columns
[Shom orly selected tems =]
Comparison autpu [orly percentage dfference =
Data dimension used for comparisans
Element used for comparisons [2o02 7|
ok

Now we should get a result as below.

=181x]
ViewHanding  Windows
P erers cosnatan A ol
Adtivky  Ttems Table Ativty Teems Table
[08a =] [0 (e}, Mineral Fertizer Consumption, Nirogen ke iha = [Agrierw ndicators, driving forces =l [0 =] [Ho 5 (e}, MineralFertizer Constmption, Nirogen kg jha =] [rarEny indicetors, iving forces =1

Table v

Fercentage diff {0
able W | vewrs
2002

am |

2002 |

151.994 12.11w.j

| s

168 65.37%

155.88. 18.91%

N 120.99%

Now, for both views, the output should be switched to maps, and there we are ...
=181x]
S B
Activity  Ttems Table Activity  Ttems. Table
uaa =] [0S (a), Mineral Fetilzer Consumpion, Nitrogen kg Njha =] [aarEnv indcators, driving forces =] 7| [1o'5 (a), Mineral Fertitzer Consumption, Niragen kg Mjha =] [martEnvindiators, ariving forces =l

SRR 1) = &

Index
Area weighted classification, 20
Classification

Equal interval, 22

ISR ERIR - mE 5

Yers:
]

Manual classification, 23

Mean standard dev, 22

Nested mean, 22
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Optical control, 18
Quantile, 21
Classification method, 20
clipboard, 30
Color table, 24
drag, 31
drawing several maps, 60
Excluding zeros from classification, 20
file export, 30
Frequency diagram in map, 23
full extent, 31
Getting data for specific polygons, 31

Highlighting specific regions in the map,
33

info pointer, 31

legend

continuous linear scaling, 28
continuous logarithmic scaling bar, 29
map with percentage changes, 57
Natural breaks, 21
numeric filter, 35

Shrinking polygons according to UAA
share, 19

title of the map, 30
Updating the map, 37
View
scenario result, 6
View data
Base year, 6
baseline, 6
zoom in, 30

zoom out, 31
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