olp) ol aalie wlidod
Iran-Water Resources
Research

The Effect of Climate and Topographic
Conditions on the Performance of PERSIANN
Family Products over Iran

A. Azizian Y and S. Amini?

Abstract

One of the complicated variables in hydrological and
meteorological processes is precipitation. During the past
decades several attempts have been carried out to develop and
provide precipitation products with different spatio-temporal
resolutions. The PERSIANN family products which includes
PERSIANN, PERSIANN-CCs and PERSIANN-CDR is one of
the most important attempts to estimate rainfall based on
remote sensing techniques and cloud thickness. This research
assessed the efficiency and performance of PERSIANN family
products at the monthly time scale over Iran using 355 synoptic
stations. In addition, evaluating the effect of climate and
topographic conditions on the performance of these products
are another objectives of this study. Results indicated that
PERSIANN-CDR, due to using GPCP dataset for removing
bias, highly correlated with observed data, while the average
correlation coefficient (CC) over Iran for PERSIANN and
PERSIANN-CCs is 0.49 and 0.51, respectively. Moreover, all
PERSIANN products tend to underestimate rainfall in north
and north-west parts of Iran, while in the south and south-east
parts of the country the rate of rainfall overestimation increases
significantly. Findings on the effect of topographic conditions
demonstrate that in the high elevation (between 600m and
2600m) and low elevation (lower than 600m) regions the
correlation  between ground-gauge observations and
PERSIANN family products is high and low, respectively. The
performance of these datasets in the Mediterranean, semi-
humid and humid climate regions is better than other climate
conditions. Also, in per-humid A, per-humid B and extra arid
climate regions the relative bias (RB) in rainfall estimation is
very high.
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Table 1- Basic attributes of used precipitation dataset in this study
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Dataset Availability period Spatial Tempo_ral Spatial resolution
coverage resolution
PERSIANN Mar 2000—present 60° S-60° N 1 day 0.25° x0.25°
PERSIANN-CCS Jan 2003—present 60° S-60° N 1hr 0.04° x0.04°
PERSIANN-CDR Jan 1983—present 60° S-60° N 1 day 0.25° x0.25°
Gauge Observations Jan 1979-Jul 2019 Iran 1 Month -

Table 2- Used statistical and table indices in the research (Azizian and Ramezani, 2019)
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4 Probability of Detection POD = ————
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Table 3- Statistical features of PERSIANN family products over Iran
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Statistic _ PERSIANN _ PERSIANN-CCS _PERSIANN-CDR
Min Mean Max Min Mean Max Min Mean Max
CcC -0.45 0.49 0.88 -0.36 0.51 0.81 -0.18 0.76 0.99
RMSE(mm/day) 7.75 33.81 289.13 16.73 45.84 289.45 6.38 27.53 | 289.13
RB (%) -84.79 | -25.36 | 207.06 | -55.99 | 106.77 | 955.59 | -81.36 | 31.04 | 365.63
NSE -4.58 -0.09 0.60 -51.01 -3.74 0.64 -8.62 0.04 0.87
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Fig. 5- Spatial distribution of RMSE for PERSIANN family products over Iran
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Fig. 6- Performance of the PERSIANN family products in estimating monthly rainfall ( (a) Tabriz, (b) Sari,
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