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If the model outputs are averaged per basin and compared with the TSS load, we observed that all over
Europe, the IMAGE-USLE outputs showed no significant correlation with the TSS loads while the PESERA
outputs showed a better correlation if the mode! outputs were first Intransformed. Non-transformed
data did not show a significant or meaningful correlation with the TSS load data. When the dataset is
split-up in northern Europe and southern Europe, IMAGE-USLE-outputs showed a significant positive
correlation with the TSS loads in northern Europe, while in southern Europe correlations were negative.
PESERA showed opposite patterns: Positive correlations, as expected, in southern Europe and negative
correlations in northern Europe.

For a more detailed analysis of the PESERA outputs, Sediment Delivery Ratios (SDR) were calculated
using the PESERA outputs and the observed TSS loads. SDR's are defined as the amount of erosion
simulated with the PESERA model, divided by the observed TSS loads. An SDR < 1 means that total
erosion simulated with PESERA is lower than the amount of sediment delivered at the mouth of the
basin. This can indicate that in these basins sediment delivery to the river is dominated by processes
not described in PESERA, e.g. gully erosion or mass movements. An SDR > 1 indicates that PESFRA
simulates more erosion than loads reach the mouth of the basin. This can indicate that erosion is
redistributed within the basin and does not reach the stream system.

SDR's are calculated to range between 0.012 and 165 for the PESERA-1km outputs and between
0.015 and 720 for PESERA-10km outputs. Both PESERA-1km and PESERA-10km tends to
underestimate erosion in basins with a high TSS load and overestimate erosion in basins with a low
TSS load (Figure 24). Underestimations of the erosion by PESERA are also found by several authors in
several case studies.
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Figure 24

¥ Sediment Delivery Ratio (SDR) of PESERA simulations compared with total suspended sediment load (e.g. (Van Rompaey et
al., 2003, De Vente et al., 2008).

For both PESERA-1km and PESERA-10km, basins where PESERA overestimates erosion (SDR>1;
probably a lot of re-sedimentation within the basin) are characterized by (ttest, p<0.05) a significantly
lower elevation, higher clay content and higher silt content than the basins where PESERA
underestimates erosion.

A basin with a lower average elevation is generally less hilly and has less steep slopes. in such a basin,
re-sedimentation is more likely to occur. Soils with a higher silt content are more sensitive to erosion.

46 ISRIC Report 2013/06











































(Flanagan, 2004). This database is a valuable resource to date for the evaluation and validation of erosion
prediction models.

Evaluation of PESERA at the catchment scale

In the framework of the DESIRE project work is being done to calibrate/validate/evaluate PESERA. For

the purpose a database was developed with sediment export rates from river catchments in Europe,

the Mediterranean World and the regions of the DESIRE study site areas outside Europe. This sediment yield
(SY) database will allow the calibration and validation of the (adapted) PESERA model and will provide

a framework to evaluate mitigation strategies at the catchment scale, considering their effects on total
sediment export. The established sediment export database facilitates the comparison of erosion rates,
predicted by the PESERA model, with actual sediment export rates. This comparison will serve as a basis
indication where other sediment sources may be important and where additional attention needs to be given to
the PESERA model. Results will be presented in a report and in articles (Vanmaercke, ef g/, 2011),
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Based on the results and discussion presented above, we recommend PESERA for the quantification of sail
erosion in the IMAGE-LPJ modelling framework.

Technical adaptations needed for linkage of PESERA with the IMAGE framework include:

- Enabling IMAGE/LPJ to run with scil inputs that can change in time;

Parameterization of equations that describe the effects of different type of vegetation at a global scale;
Creation of global-scale soil and relief data layers as inputs for PESERA application

Applying a monthly time-step

Introduction of more detailed parameterization of protection against erosion by vegetation.

Scenario development in the global modeling framework for projections of impacts of conservation and
erosion could include semi-quantitative indicators of erosion risk in feedback with crop-growth models. One
way could be the methodology as was developed and tested for national level studies by Mantel, et al. (1997,
1999, 2000) in which simulated erosion over decades are translated into classes of topsoil lost, soil
parameters are then adjusted for this loss. For this, the similar, but simpler, model adaptations are needed as
described above. Simulating such feedbacks are possible with both IMAGE-USLE and PESERA.
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Appendix 1

Resolution 1km used as the base grids

Results 10kmDEM _reslkm:
All the grids used with 1km resolution, but only std_eudem?2 10 km grid resampled to lkm resolution
(bilinear)

std eudem2 (10km grid) was made with bilinear resampling from SRTM 4.1

Input file for running Pesera model:
FTN_INPUT.DAT: I km grids

2724 Number of rows in the analysis window
3199 Number of columns in the analysis window
0.000000E+00 Predicted change in rainfall intensity
1000.0 Grid resolution (1)

-1594713 Lower left x-ordinate

-1312168 Lower left y-ordinate

2 lu_scenario; 2=eul2cropl

1 climatescenario

In directory d:\Meteo grids 1km

cov_jan—cov_dec

newrf1301 — newrf13012

newtemp 1 — newtemp12

swsc_eff 2
crust_0702., mtmeanl — mtmean12 itill m
use
cvrf21 —cvrf212 mtrangel — mtrange12 plxswapl
zm
erod 0702 eulZcropl p2xswap2
meanpet301 — meanpet3012 eul2crop2 rootdepth
meanrf1301 — meanrf13012 cvrf21 — cvrf212 rough0
meanrf21 — meanrf212 itill_cropl rough red
mtmeanl - mtmean12 itill_crop2 std_eudem2

Running the model

The base files for running model in d:\temp_ascii

ArcInfo Grid:

&workspace d:\meteo_grids

&run d:temp_ascii\xgridascii083.aml

KXXXXXXXXXXXXXXXXXXXXXKXKXKXKX XXX XXX XXX XXX XXX
fin_input083.exe (Look for input: FTN INPUT.DAT)

fin combined_083.exe
pesera grid103.exe
~to_grid083b.exe

XXX XX XXX XXX X XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX
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ArcInfo Grid:
&workspace d:\temp_ascii
&run xasciigrid083.aml

Resampling 1 km to 10km

sedi_tot 1km run resampled to 10km using raster calculator:

sedi_tot 1km * 1 with processing extent of sedi_tot 10km; Snap Raster: sedi tot 10km; Raster analysis:
cell size

same as sedi_tot 10km and mask of sedi_tot 10km

Creating point file

[u—

sedi_tot 1km resampled to 10km: Conversion -> raster to point
2. sedi_tot_lkm(lokm DEM) to 10km: Conversion -> raster to point

Intersecting point files
These shapefiles: Analysis Tools -> Overlay -> Intersect
DBF file of resulting shapefile imported in excel for correlation calculation.
Results:
Overlay (Intersect) of 1 and 2 : Correlation sedi tot 10kmDEM_res1km versus 1kmres10 (see:
result_corrxxx..xlsx) = 0.45

o4
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Appendix 2

Resolution 1km used as the base grids
Resolution 10km: All the grids in d:\meteogrids resampled (bilinear) to 10 km

Results 10kmDEM reslkm: (not used in further analysis)
All the grids used with 1km resolution, but only std_eudem?2 10 km grid resampled to 1km (nearest) resolution

std eudem2 (1km grid) and std_eudem?2 (10km grid) were made with bilinear resampling from SRTM 4.1

Run A: std eudem2 10km bilinear
Run B: Same as Run A but std_eudem2 lkm (DEM) grid with fishnet creating resampled to 10 km

Creating fishnet for the DEM:
Data Management Tools -> Feature Class -> Create Fishnet
Projection: Lambert Azimuthal Equal Area Central Meridian: 9 Latitude of Origin: 48

X-coordinate: -159713 Y-coordinate: -1312168
Y-axis coordinate
X-coordinate: -159713 Y-coordinate: 1411832

Cell Size Width: 10000

Cell Size Height: 10000

Number of rows: 272

Number of columns: 320

Geometry Type: Polygon

Result:N EI%}H\IET

Calculating Shape ID from FID -> Fieldcalculator replace ID with values of FID
Spatial Analyst Tools -> Zonal -> Zonal Statistics as Table

Input raster or feature zone data: FISHNET

Input value raster: std_eudem?2 1km

Zone field: ID

Ignore NoData

Statistics: MEAN

Result: Zonal MEAN

Join table Zonal MEAN to FISHNET

Converse FISHNET (with join) to raster:

Conversion Tools -> To Raster -> Polygon to Raster (cell size 10000)
Result: pol_rast

Spatial Analyst Tools -> Extraction -> Extract by Mask

Input raster: pol_rast

Input raster or feature mask data: std eudem2 1km grid

Result: pol rast mask

For running in PESERA model rename pol rast mask to std eudem?
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Input file for running Pesera model:
FTN INPUT.DAT: 10 kn grids
272 Number of rows in the analysis window
320 Number of columns in the analysis window
0.000000E+00 Predicted change in rainfall intensity
10000.0 Grid resolution (m)
-1594713 Lower left x-ordinate
-1312168 Lower left y-ordinate
2 lu_scenario; 2=eul2cropl
1 climatescenario
FTN INPUT.DAT: 1 km grids
2724
3199
0.000000E+00
1000.0
-1594713
-1312168
2
1

In directory d:\Meteo grids the coverages: (ALL these grids were resampled bilinear to 10km in the run for
the 10km scenarios.)
cov_jan — cov_dec newrf1301 —newrf13012 newtempl — newtemp12 swsc_eff 2
crust 0702 mtmean] — mtmean12 itill_m

use
cvrf21 —cvrf212 mtrangel — mtrange12 plxswapl

zm
erod 0702 eulZcropl p2xswap2
1near{g§t§g —meanpet3012 eul2crop2 rootdepth
meanrf1301 —meanrf13012 cvrf21 — cvrf212 rough0
meanrf21 — meanrf212 itill_cropl rough red
mtmean] — mtmean12 itill_crop2 std_eudem2 This file to be replaced for
Run A resp. Run B

Running the model

The base files for running model in d:\temp_ascii

ArcInfo Grid:

&workspace d:\meteo_grids

&run d:\temp_ascii\xgridascii083.aml

XXX XX XXX XXX XXX XX XXX XXX XX XX XX XXX XXX XXX XXX XXX XXX
fin input083.exe (Look for input: FTN_INPUT.DAT)
ftn_combined 083.exe

pesera_grid103.exe

to_grid083b.exe
XXXXXXXXXXXXXXXXXXXXXXXXXKXXXKXXX XXX XXX XXX XKXXX
ArcInfo Grid:

&workspace d:\temp_ascii

&run xasciigrid083.aml
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Resampling 1 km to 10km

sedi_tot lkm run resampled to 10km using raster calculator:

sedi tot 1km * 1 with processing extent of sedi_tot 10km; Snap Raster: sedi tot 10km; Raster analysis:
cell size

same as sedi_tot 10km and mask of sedi_tot 10km

Creating point files
.sedi_tot 1km resampled to 10km: Conversion -> raster to point
.sedi_tot_10km bilinear: Conversion -> raster to point

.sedi_tot 10km fishnet: Conversion -> raster to point
.sedi_tot lkm fishnet resampled 10km: Conversion -> raster to point
Intersecting point files

W N =

These shapefiles: Analysis Tools -> Overlay -> Intersect

DBF file of resulting shapefile imported in excel for correlation calculation.

Results:

Overlay (Intersect) of 1 and 2: Correlation bilinear versus lkmres10 (see: Correlations.xlsx) = 0.30

Overlay (Intersect) of 1 and 3: Correlation fishnet versus Tkmres10 (see: Correlations.xIsx) = (.33

Overlay (Intersect) of 1 and 3: Correlation fishnet versus Tkmres10 (use resampled focalstat 3x3 majority) =
0.38

Overlay (Intersect) of 2 and 3: Correlation bilinear versus fishnet (see: Correlations.xlsx) = 0.82

Overlay (Intersect) of 3 and 4: Correlation fishnet versus 1kmres10_fishnet (see: Correlations. xlsx) = 0.57
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