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Motivation

Changes in land use and climate can influence runoff
and soll loss, threatening soil and water conservation In
the Cerrado biome in Brazil. Due to the lack of long term
observed data for runoff and soil erosion in Brazil, the
adoption of a process-based model was necessary,
representing the variability of both variables In a
continuous simulation approach.

Purpose
d Calibrate WEPP (Water Erosion Prediction Project)
model for different land uses (undisturbed Cerrado,
fallow or bare soil, pasture, and sugarcane) under
tropical conditions inside the Cerrado biome;

J Predict runoff and soil erosion for these different land
USes;

Jd Simulate runoff and soil erosion considering climate
change scenarios.

The WEPP Model
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Figure 1. WEPP hillslope profile (Source: USDA).
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Figure 2. Flowchart of the WEPP model calibration and simulation phases.
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Figure 3. Experimental site location and layout.

Runoff, soil loss and meteorological observations were
conducted from 2012 until 2016.

Experimental plots: 5 m width, 20 m length, 9% slope
gradient, 3 replicates per treatment.

Parameters optimized: critical shear; Initial saturation
level; effective hydraulic conductivity; interrill erodibility;
rill erodibility; biomass energy ratio; maximum canopy
height; maximum root depth; canopy cover coefficient.
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1.00 Table 1. Model performance evaluation.
0.80 Variable R? |NSE| RSR | PBIAS
- Runoff | 0.71|0.76 | 0.49 | -8.48%
s Soil erosion | 0.920.91| 0.30 | -10.49%
"% R? - Coefficient of determination;
S - NSE - Nash—Sutcliffe model efficiency coefficient:
h +Soil erosion | ROR — RMSE observations standard deviation ratio;

0.00 . . . . RMSE - Root mean square error;
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PBIAS — Percent bias.

Observed

Figure 4. Comparison between observed and WEPP calculated variables.

Runoff and soil erosion simulations
Simulations in different land uses
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Figure 5. Simulated runoff (A) and soil erosion (B) for different land uses.

Table 2. Observed and simulated averages for runoff and soil erosion.

Rainfall (mm yr) Runoff (mm yrf) Soil loss (ton ha' yri)

LAnE I Observed' | Simulated® | Observed' | Simulated® | Observed' | Simulated®
Cerrado 2.35" 299" 0.14* 0.04"
Fallow 137.70 189 51 16.13 2337
Paste. | ot | B eop 74.26 0.11* 0.08*

Sugarcane 15.92* 11.33° 0.63" 0.64

(1) — 3-year observed means; (2) — 100-year simulated means using WEFPP model; (*) indicates

no difference between means in the same column (P value > 0.03).

Simulations using present and future climate

Table 3. Present and future WEPP simulated averages for precipitation,
runoff, and soil erosion; using present and future climate inputs.

] Rainfall ([mm yr? Runoff (mm yri Soil loss? {ton ha?' yr!
sl [ by Mean Ch;:'ngi-_‘ Mean Ch:ng::ai Mean [ Ehﬂ:gﬂa
Present 1325 28 E 10.39 : 0.11 -
2030 | 133942 | 13.14 12.23 183 014 0.03
Cemado | ——nen—1358.91 | 33.64 5.4 998 0.13 0.02
2090 | 137534 | 50.06 360 0.80 0.12 0.02
Present 132528 > 240.71 - 2959 -
2030 | 133942 | 14.14 74038 033 7982 0.24
Fallow  —Snen 135891 | 3364 | 23235 | 836 78,68 0.9
2090 | 137534 | 50.06 73710 3.61 7968 0.08
Present 1325 28 E 96.57 z 0.11 -
2030 | 133942 | 14.14 9786 129 0.12 0.00
S 2060 | 1358.91 | 33.64 94,98 158 011 0.00
2090 | 137534 | 50.06 9718 061 012 0.00
Present 132528 . 2097 - 0.90 -
2030 | 133942 | 14.14 7715 118 0.90 0.00
Sugarcane —nen—"q358.91 | 33.64 18.55 743 0.90 0.0
2090 | 137534 | 50.06 19.49 149 0.88 007

(1) — Changes in rainfall, runoff or soil loss in relation to the present climate scenario. (2) Runoff
and soil loss have no difference between means considenng different cimates.
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Figure 6. Runoff variability considering different climate changes scenarios
on four different land uses.
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Figure 7. Soll erosion variability considering different climate changes
scenarios on four different land uses.

Conclusions

d The WEPP model can be used under tropical conditions since it is
calibrated;

d Transitions in land use can change patterns of runoff and soil loss rates;

d Possible future climate scenarios may increase the variability for runoff
and soll erosion. However, no increase In the rates are observed.

d The runoff behavior is distinct for all land uses, but for soll loss there are
similarities between pasture and undisturbed Cerrado, suggesting that
soil sustainability could be reached when the management follows
conservation principles.
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