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ABSTRACT

Environmental studies require an environmental gridded database. Environmental change, and
climate change studies are not possible without a gridded climate database. In those environmental
studies that cover a geographical area, but the necessary data is available for a restricted number of
points (for example, meteorological stations) and not for the entire area under study, interpolation
is required to convert the point data to areal data. In other words, it is necessary to create a
network database.

The first sample of such databases for Iran called Asfezari was introduced in 1996 at the
University of Isfahan. This article introduces the process of preparing the third version of the
Asfazari rainfall database prepared at the University of Isfahan. This gridded rainfall database is
provided in a conical Lambert projection system. Its temporal resolution is daily and its spatial
separation is ten kilometers. This database covers the daily rainfall of the mainland of Iran from
1349/01/01 to 1394/12/29. The error in estimating the average rainfall in this database is less than
15%. In preparing this database, the daily rainfall data of 2188 meteorological stations (including
synoptic stations, climatic stations and rain gauge stations) of the Meteorological Organization of
Iran (IRIMO) have been used.

© the Author(s).
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Extended Abstract

1. Introduction

Gridded data is essential for climate studies. Many
national gridded climate data bases have been
prepared worldwide. The gridded database of
climate variables of Iran was first provided in 1996
at the University of Isfahan, named after ancient
Iranian scientist Asfezari, national Asfezari data
base. This gridded database included only rainfall
data. This data base was the basis for a couple of
studies in Iran including the spatial and temporal
behavior of rainfall (by Ghayoor and Masoodian
1996a), the relationship between rainfall and
altitude in Iran (Ghayoor and Masoodian 1996b), to

study the temporal and spatial characteristics of
droughts of Iran (Ghayoor and Masoodian 1997).
Over time, different gridded databases with
different temporal and spatial resolution were
produced at the University of Isfahan. For example,
Masoodian (2003a) provided the first gridded
temperature database in Iran and at the same time
created a gridded database of monthly precipitation
(Masoodian 2003b) and a database of twenty-seven
climatic elements (Masoodian c2003). However, the
principles of producing a gridded database in Iran
were first explained in Masoodian (2008). The
name Asfezari was first introduced for the Iranian
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gridded database about eighteen years after its
inception (Masoodian et al. 2014; Masoodian et al.
2014) and these data were compared with global
gridded data bases.

2. Methods and Material

To produce the third version of the Asfezari
National Gridded Daily Precipitation Database
(ANGDPDB), the daily precipitation data of 2188
Synoptic, climatic and rain gauge stations of the
Meteorological Organization from 11/10/1940 to
10/10/2018 for 24837 days equal to 68 years (SDP)
received and converted to time-place arrangement
(TPDPC). In this case, the dimensions of the
TPDPC array are 24837 rows (time in days) and
2188 columns (location; meteorological station).
Theoretical Maximum Observation (MTO) in a
time-location array is the number of observations
that would occur if all stations were observing at all
times. In this study, the maximum theoretical
observation according to the number of stations and
the number of days is equal to 54343356
observation. Actual number of observations (ANO)
means the number of observations actually realized
was equal to 12113660 observations. Thus, the
observation realization ratio is 22%. The average
number of active stations per day is 488 stations.
For various reasons, the number of active stations
has not been constant during the statistical period
(Figure 1). On 10/04/2003 with 1352 active
stations, it had the best station density during the
whole period. At the same time, on 09/17/20009,
1316 stations were active, of which 1040 stations
reported rain. In other words, the highest number of
stations that reported rain is seen on this day.
Therefore, 09/17/2009 is the most appropriate day
to calculate the minimum required stations for
intermediation (MRSI) and appropriate spatial
resolution (SSR).

Analysis of station data has so far made it clear that
from 01/01/1970 to 12/29/2015 with a separation of
10 km daily rainfall maps for Iran with an average
location error of less than 15%. In this way, the
value of some of the main variables of the database
has been clarified so far.

According to the extensive studies that have already
been done in the field of evaluating various
interpolation methods for the preparation of maps of
Iran (Masoodian et al. 2014; Masoodian 2008;
Askareh 2008) . At the same time, kriging is
theoretically the best nonlinear linear estimator.

3. Results and Discussion

Precipitation is an aerial phenomenon but it is
recorded by rain gauges in a few places; Therefore,
to understand such a phenomenon, it is necessary to
convert point data obtained from rain gauges into
gridded data (rainfall map). This is why the
precipitation gridded database not only makes it
very easy to study temporal and spatial precipitation
behavior, but it is absolutely essential to study the
precipitation especially in a country like Iran where
the spatial differences of precipitation are high and
even estimating of the average spatial precipitation
of the country is not so simple. For example, in the
period from 01/01/1970 to 12/29/2015 in Iran,
nearly 11.2 million observations have been made in
2188 stations, of which 1.4 million rainy days have
been recorded. The arithmetic mean of all these data
is about 342 mm, which is obviously larger than the
spatial average of Iran. The reason for this
overestimation is that the density of stations in the
rainy western parts of the country is higher than the
southern and eastern parts. Asfzari estimates mean
annual precipitation of the country about 250 mm.
As the difference between the arithmetic mean and
the spatial mean of precipitation shows such a
remarkable difference in national scale, it is clear
that in smaller territories such as watersheds this
difference can be much larger. Therefore,
estimating the volume of rainfall in watersheds
without a gridded database does not seem practical.
Furthermore, there are questions about spatial
behavior of precipitation that cannot be addressed
without gridded data. For example, what is the
average area covered by rainfall (rainfall coverage)
in Iran? For example, in 10/23/2015 it has not
received rain anywhere in Iran; On the other hand,
in 11/09/1981, nearly 97% of the country was
covered by rain. Asfzari shows that the average area
covered by rainfall in Iran is about 20%. At the
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same time, it is clear that as different mechanisms
play a role in rainfall in different seasons of the
year, rainfall coverage is different in different
seasons. In summer, half of the rainfall events cover
less than 5% of Iran's area, while in winter, half of
the rainfall covers an area equal to 30% of Iran's
area and rainfall coverage is the average is slightly
more than 33% (Figure 9). It is very interesting to
note that, unlike summer and winter, which show
completely different patterns, the pattern of
precipitation in autumn and spring is very close
(Figure9).1t is impossible to obtain such information
about precipitation acquisition from station data.
Furthermore, station data is not enough to examine
the relationship between precipitation and other
spatial variables, and we need gridded data. For
example, we can mention the study of the
relationship between precipitation and altitude in
Iran, which has been studied by many researchers
(such as Mojarad and Moradifar in 2003;
Masoodian in 2011; Pourzidi et al. In 1998). In this
case, as we need the precipitation profile and the
elevation profile, just the gridded data can bring the
researcher closer to understanding the relationship
between precipitation and altitude.

5. References

4. Conclusion

In a wide range of environmental studies,
researchers need gridded climate data. The
preparation of a gridded climate database is the
responsibility of climatologists. The temporal and
spatial behavior of climatic variables is different
from each other, and the scientific and technical
aspects of a gridded climate database depend on
these temporal and spatial behaviors. In Iran, for the
preparation of gridded data, a spatial resolution of
ten kilometers and the data for at least 250 stations
is sufficient to estimate the average precipitation
with an error of less than 15%.

The Asfezari gridded rainfall database estimates the
average long-term daily (DLTM) and annual
(ALTM) rainfall in Iran 0.7 mm/day and 250
mm/year, respectively. Asfezari database can be
used to study the temporal and spatial behavior of
rainfall in Iran, in first-degree basins, second-degree
basins and sub-basins, and also within the
framework of political boundaries, such as
provincial boundaries. This database is available via
correspondence with the author's email.
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