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Abstract

Accurate spatial estimation of precipitation plays a key role in
many hydrological modelling, water resources planning and
agricultural management studies. In order to estimate high-
resolution precipitation in the current research, an estimation
model based on PRISM framework considering Digital
Elevation Model (DEM) and other spatial attributes is
developed and applied to Sefidroud basin during the years
2000-2015. In the first step, the monthly results were compared
with modified Inverse Distance Weighted (IDW) as a
benchmark method. Considering both models’ degrees of
freedom, the parameters are calibrated with Genetic Algorithm
in annual time scale and the obtained parameters are utilized to
estimate model monthly cross validation error. According to
the monthly results, both models had roughly same statistical
performance in estimating precipitation at the selected rain
gauges. In spite of similar statistical performance of the
models, the spatial distribution of precipitation provided by the
PRISM based method is more consistent with topographic
pattern and existing evidences. In the next step the proposed
model’s ability to estimate mean monthly precipitation is
compared with ordinary kriging method and according to the
results, in wet months the developed model and in dry months
kriging method represents more optimal results. According to
small amount of summer precipitation, PRISM based approach
is considered to be a better tool for spatial interpolation of
precipitation than kriging.

Keywords: Spatial Interpolation of Precipitation, Genetic
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Table 1- M_PRISM model parameters’ descriptions, domains, and their optimum values
gl dinge2 y23Us 9 M_PRISM (59, (gl fholyy il g iy pa5 =) Jgoa

Model Part Name Description Min Max Unit Optimum
Smoothing_Radius Gaussian Welghtmg function 1 30 Km 22
DEM Smoothing . racius .
. . Gaussian weighting function
Smoothing_Sigma o 1 10 - 9
standard deviation
Regression R-PRISM Radius of influence around target 30 150 Km 130
Function cell
Di§tan_ce a Distance weighting exponent 0 5 - 2.7
Weighting '
b Elevation weighting exponent 0 5 - 1
. Minimum station target cell
Vlflleei\g/gittlionng AZm elevation difference 100 500~ m 380
Maximum station target cell
Az elevation difference 800 1500~ m 1200
Aspect I i
Weighting c Aspect weighting exponent 0 2 1
P, Mammum_coastal proximity 0 3 i 24
Coastal | dlff_ere_nce iahti
Proximity v Coastal proximity weighting 0 2 ) 06
exponent
Pl DistThreshold  Distance to which PI is calculated 0 100 Km 42

Table 2- M_IDW model parameters’ descriptions, domains, and their optimum values
el dinget y23le g M_IDW (g, (51 el ials g iy po5 - Jgua

Name Description Min Max Unit Optimum
R-IDW Radius of influence around target cell 10 150 Km 58
a Distance weighting exponent 1 5 - 1.2
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c) Official water balance studies
Fig. 7- Isohyetal contours of long-term mean annual precipitation in Sefidroud basin (water year 1379-1394)
using a), M_PRISM, b) M_IDW, and c) Official water balance studies
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Table 3- Statistical metrics of the estimated mean monthly precipitation in Sefidroud basin using cross-
validation
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Period MAE (mm) KGE RSquared
M_PRISM Kriging M_PRISM Kriging M_PRISM Kiriging
Farvardin 7.85 8.58 0.86 0.73 0.76 0.7
Ordibehesht 8.22 8.56 0.74 0.61 0.6 0.56
Khordad 4.05 3.28 0.64 0.8 0.5 0.73
Tir 4.92 3.53 0.58 0.87 0.49 0.81
Mordad 2.73 2.18 0.8 0.89 0.71 0.84
Shahrivar 4.45 7.46 0.9 0.78 0.86 0.68
Mehr 4.25 5.18 0.94 0.96 0.92 0.94
Aban 9.28 14.37 0.93 0.85 0.88 0.75
Azar 8.64 14.39 0.92 0.8 0.86 0.7
Dey 5.88 8.12 0.9 0.83 0.81 0.74
Bahman 8.25 7.33 0.9 0.85 0.82 0.84
Esfand 6.76 7.07 0.91 0.76 0.82 0.8
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Fig. 8- KGE values of monthly precipitation estimated by ordinary kriging and M-PRISM for each month
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