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Figure 1- Geographical location of study area and a schematic view of plots with seven sizes in one of blocks
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Table 1- Physical and chemical properties of soil samples from the plots

colsn  gpidel S emlSols ,
Shojled o gy W © Jobsa ol ey Cdw
Block - o ‘5"”# . oM’ Clay  Silt  sand pH
EC FIR* BD CCE
Number
dsm™ cmh Mgm’® YA
(Block1)y asas  0.83+0.01 1.5+0.3 1.11+0.04 7.2+0.02 0.71+0.08 41+14 30+2.3 29+1.3 8.1+0.06
(Block2)y asas  0.93+0.03 1.9+0.7 1.31+0.02 7.5+0.04 0.61+0.03 39+2.8 33x2.4 28+2.1 8.1+0.04
(Block3)y askd  0.81+0.02 2.2+0.5 1.25+0.08 7.2+0.07 0.85+0.05 33+1.1 37+1.7 30+1.3 7.9+0.01
e Bl ol £
+Standard deviation
# Final Infiltration rate
# Bulk density
§ Calcium carbonate equivalent
t Organic matter
S ol )3 CUly, 4y yaie (0,1 gLaslasd ) gl S5ag - Jgaa
Table 2- Properties of the runoff producing rainfall events at the Koohin station
s e gas g R;;:;Zua::i ngm_ u.\.w- Slazds> ¥ .urw ,.»S_L» _ ‘_5_4.«4”[.»,9
pth  Average intensity Max. 30min intensity Kinetic energy
Event Code Date (mm) (mm h-l) (mm h-l) (MJ ha-l )
EK1 09.03.2011 11.8 1.69 8.4 2.02
EK2 24.03.2011 6.9 0.86 24 0.92
EK3 07.04.2011 15.5 1.63 3.6 2.26
EK4 21.04.2011 11.2 4.48 9.6 2.08
EK5 22.04.2011 6.6 1.47 24 0.92
EK6 26.04.2011 6.4 1.83 9.6 1.18
EK7 03.05.2011 4.2 4.20 8.0 0.81
EKS8 04.05.2011 12.2 6.10 16.4 2.49
EK9 28.04.2011 12.4 3.54 21.4 2.74
EK10 20.11.2011 14.3 191 6.2 1.18
EK11 30.03.2012 13.3 1.66 9.2 2.29
EK12 04.04.2012 14.6 1.27 4.8 2.30
EK13 25.04.2012 12.8 5.69 15.3 2.58
EK14' 04.05.2012 46.5 2.62 25.8 10.32

(VAVA comsl g ylasiyg) E(MI hamm) = 0.119 + 0.0873logol(mm/ h)  galasl, 5l oslisl b o)k (KE) i (65, (gdmoloo #
= Kinetic energy was calculated using the equation proposed by Wischmeier and Smith (1978); E(MJ/ ha mm) = 0.119 + 0.0873l0g;ol(mm/ h)

203555 Lo 315 ol ) gy 9 Sl 630005 ISl oS e (i oy 4oms 53 9 305 ol 1 236 Sllg) Sbj e S 4 T
T EK14 event had high intensity and duration and the sampling couldn’t be done due to overloading of the tanks
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Table 3- Descriptive statistics of runoff (mm) and sediment yield (gm-2) in the plots

<lol, Sy
O,S Runoff Sediment Yield
Plot Bl Sha ke Ol co o Blas Sl wSNle Olpdi co o
Min.  Max. Average CV (%) Min.  Max. Average CV (%)

P1 0.58 9.50 5.12 58.77 6.54  57.60 21.96 74.00
P2 0.53 7.60 4.20 57.59 533 52.86 21.21 70.25
P3 0.42 6.14 3.33 61.23 5.08  60.68 21.03 78.39
P4 0.35 4.89 2.44 58.98 298 52.88 18.66 91.66
P5 0.29 2.89 1.78 53.13 247 5111 17.89 97.37
P6 0.27 2.61 1.59 51.85 277  46.04 16.36 99.16
p7 0.26 2.66 1.67 51.93 274 46.49 15.67 103.69
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Figure 2- Relationship between sediment yield and runoff with their coefficients of variation
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Figure 3- Empirical frequency distribution of the ratio between the CV of runoff and the corresponding soil loss
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and the corresponding soil loss for different plot sizes
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Introduction: Field plots are widely used in studies related to the measurements of soil loss and modeling of
erosion processes. Research efforts are needed to investigate factors affecting the data quality of plots. Spatial
scale or size of plots is one of these factors which directly affects measuring runoff and soil loss by means of
field plots. The effect of plot size on measured runoff or soil loss from natural plots is known as plot scale effect.
On the other hand, variability of runoff and sediment yield from replicated filed plots is a main source of
uncertainty in measurement of erosion from plots which should be considered in plot data interpretation
processes. Therefore, there is a demand for knowledge of soil erosion processes occurring in plots of different
sizes and of factors that determine natural variability, as a basis for obtaining soil loss data of good quality. This
study was carried out to investigate the combined effects of these two factors by measurement of runoff and soil
loss from replicated plots with different sizes.

Materials and Methods: In order to evaluate the variability of runoff and soil loss data seven plots, differing
in width and length, were constructed in a uniform slope of 9% at three replicates at Koohin Research Station in
Qazvin province. The plots were ploughed up to down slope in September 2011. Each plot was isolated using
soil beds with a height of 30 cm, to direct generated surface runoff to the lower part of the plots. Runoff
collecting systems composed of gutters, pipes and tankswere installed at the end of each plot. During the two-
year study period of 2011-2012, plots were maintained in bare conditions and runoff and soil loss were measured
for each single event. Precipitation amounts and characteristics were directly measured by an automatic
recording tipping-bucket rain gauge located about 200 m from the experimental plots. The entire runoff volume
including eroded sediment was measured on storm basis using the collection tanks. The collected runoff from
each plot was then mixed thoroughly and a sample was taken for determining sediment concentration by weight.
The per-storm soil loss was then obtained.

Results and Discussion: A wide range of rainfall characteristics were observed during the study period.The
results indicated that the maximum amount of coefficients of variation (CVs) for runoff and soil loss from
replicated plots were 60 and 80 percent, respectively, which were considerably higher than the variability of soil
characteristics from these Elots. CV of runoff and soil loss data among the replicates decreased as a power
function of mean runoff (R°= 0.661, P<0.01) and soil loss (R?= 0.428, P<0.01). Empirical cumulative frequency
distribution of the ratio between the CV of runoff and the corresponding soil loss CV in all of the plots data,
showed that the CV of soil loss is higher than the CV of corresponding runoff for about 80 percent of cases.
Empirical cumulative frequency distribution was created for each size of plot separately, which showed that the
difference between the CV ofrunoff and the corresponding soil loss decreases with decreasing the plot size.

Conclusion: This study provides estimates of variability for within runoff and soil loss data. A high amount
of runoff and soil loss CVs emphasize the importance of the number of replications in erosion plot studies.There
was a strong relationship between the CV of runoff and the average runoff amount from replicated plots. This
relationship was also observed for soil loss and the CV from replications. These relationships create a useful tool
to determine the number of replications on the basis of desired confidences of interval with known values of
CVs. Empirical cumulative frequency distribution of the ratio between the CV of runoff and the corresponding
soil loss CV demonstrates that the mean runoff data from replicated plots were generally more representative
than mean soil loss data, particularly in the large plots. Runoff was generally less variable than soil loss. High
variability of soil loss data in comparison with the corresponding runoff amounts may be related to the
probability of measurement errors in soil loss data which increases with increasing plot size. Therefore, an
appropriate sampling scheme for plot soil loss should be used to yield representative values of both soil loss.
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