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Kenia and Uganda - an overview A
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Data sources; SRTM 90m, MODIS MOD13Q1, MODIS
Water Mask, WordClim Version 2, Natural Earth dataset



Study goals

> Quantification of uncertainties in soil loss estimation that result from the
implementation of different realizations for USLE model inputs.

> |dentification of the USLE model inputs that contribute the most to the
uncertainties in the soil loss estimates.

> Comparability of soil loss estimates to in-field soil loss data.



Workflow | — Development of USLE input realizations B Q7

7 R factor realizations 6 LS factor realizations

B Rainfall erosivity factor

Long-term precipitation:

Slope-length factor
Available products from literature: SRTM90M va 1 ASTER GDEM V2°
WoarldClim V2 @ R oancrs ik R  25° é (elevation | 80m) (elevation | 30m)
[ e | EL 0L Panagos et al. (2017) == Vrigling etal. (2014) b |

naea (0-257)

resample*] DEM fill | slopefcutoff (SL) | flow dir./accum. | spec. catchment area (SCA)

P aggregated to P = R = f(P,nn)
Roose (1975) | Moore (1979) | Lo et al. (1984) | Renard & Freimund (1994) | Nakil (2014)
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Soil erodibility factor
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* 5 and p for SoilGrids calculated
Structure s = f{TaxWRB)

il after Panagos et al. (20715).
Permeability p = f{lTaxUSDA) For GSDE setto s=2, p=3
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Wischmeier (1987)7
K = f(Sa, Si,Cl, OM , s, p)
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Williams (1995):
K = [(Sa, 51, CI, OM)

Torri et al. (1995):
K = f{Sa, Si, Cl, OM}

6 K factor realizations

xS xCxP

6 C factor
realizations

— LS = f{SL, SCA) Moore et al. (1991) | Desmet & Govers (1996) | Bohner & Selige (2006)
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Vegetation Index:

é MODIS NDVI
(16 day av. | 250m)
|
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Rainy seas. | annualy
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VD Kniff et al. (2010)
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a Cover Management factor

Landcover and Ag ricultural statistics:
Landcover (LC) products:

MODIS LC
=V (LC class | 250m)

é MODIS VCF
(Veg. cover| 250m)

Agricultural statistics:

Crop statistics
Uganda: UBOS (2010)
Kenya: KNBS (2015)

Administrative
units (shapefile)

| a Crop statistics
I Monfreda ef al. {2005)

ESACCILC
(LC cfass | 300m)

C factor literature values:

C values for crops and land uses from literature
Angima et al. (2003) | Panagos et al. (2015)

N
__@ C = f(LC, VCF, C,., .., fraction,.,,)

Panagos et al. {2015)
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Workflow Il — Soil loss estimation and analyses U LoDl
Schematic illustration of the O _
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Statistical analysis of spatially distributed soil losses
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Basis: 756 realisations

> Model mean “plausible”

> Ranges in soil loss (uncertainty)
exceed the model mean by up to
one order of magnitude.
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Soil loss classification: class frequencies in model ensemble @ HyWa

a) Tolerable & > Almost the entire model ensem-
< o o ble predicts a tolerable soil loss
for a large part of study area.
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Spatial analysis of dominant soil loss classes . @ iy
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> Patterns of dominant soil loss classes follow the patterns of topography and vegetation.




Spatial analysis of the most influential USLE inputs . &Y gywa

Overview

Importance of input factors
(Rank 1)
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> Vegetation in humid and vegetated regions, and soils in dry regions show large patterns of
greater importance.



Soil loss on the administrative level

Uiganc

a) Erosion Risk from Topography

[ Very gentle inclinations (< 3°) - first domain of sheet erosion

Moderate to steep slopes (3° to 20°) - domains of active gully
erosion & growth

mm Very steep slopes (> 20°) - prone to mass movement, severe
rain splash and sheet erosion

Administrative unit

Districts in Uganda

Districts in Kenya

Cherangani S-W

L. Bunyoni

Ruwenzori

Mt. Elgon

Kenya

Hills

Mt. Kenya

1 - Kiruhura -

2 - Ntungamo A
3 - Kabale 1

4 - Kisoro

5 - Kanungu A

6 - Kasese

7 - Kabarole -

8 - Bundibugyo -
9 - Nebbi 1

10 - Kaabong -
11 - Bukwo

12 - Kapchorwa
13 - Sironko

14 - Bududa -+

15 - Mbale -

16 - Manafwa -
17 - Bungoma
18 - Kisii

19 - Nyamira
20 - Bomet

21 - Elgeyo-Marakwet -
22 - West Pokot
23 - Samburu
24 - Nyeri -

25 - Kirinyaga
26 - Embu

27 - Makueni H
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Comparison to in-field data — Farm compounds @W

g e . 7 > Small scale but long-term soil losses estimated
S -sne- : by De Meyer et al. (2011) are substantially

larger than model ensemble predictions.
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Comparison to in-fleld data — Sediment yields from catchments @HTW‘

Reference site
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Small scale but long-term soil losses estimated
by De Meyer et al. (2011) are substantially
larger than model ensemble predictions.

Short-term sediment yield records are lower or
in a comparable range to the model ensemble.
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Summary and conclusions

> The estimation of soil loss with the USLE involves large uncertainties that
result from the selected methods to calculate the USLE inputs.

> Steeper and more complex topographies, sparsely vegetated areas show
an increased soil loss, but also substantially larger uncertainties.

> Uncertainties in the C and K factors are relevant on larger scales. The
uncertainties introduced by the LS factor shows very small scale patterns.

> A comparison to single model analyses illustrates the relevance of a
comprehensive uncertainty analysis with a USLE ensemble.

> A comparison of soil loss estimates to in-field data is limited, due to
temporal and spatial constraints, but also due to differences in the
measured entities.

12



Further Questions?

This presentation summarizes results that are presented in the manuscript:

Schiirz, C., B. Mehdi, J. Kiesel, K. Schulz, and M. Herrnegger (in review, 2019) A systematic assessment of uncertainties
in large scale soil loss estimation from different representations of USLE input factors - A case study for Kenya and
Uganda, In: Hydrol. Earth Syst. Sci. Discuss., doi: 10.5194/hess-2019-602

Or contact me:

Christoph Schiirz

Institute for Hydrology and Water Management (HyWa), BOKU, Vienna, AT
christoph.schuerz@boku.ac.at
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