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10- International Satellite Cloud Climatology Project
11- Global Precipitation Climatology Project

12- Asian Precipitation- Highly-Resolved Observational
Data Integration Towards Evaluation (APHRODITE)
13- World Meteorology Organization

14 . Globa Telecommunication System

L YL Lo S8 b )b sl 00l degosre sl Sl (o8
500 g 93 0ylgnle g 0y 5,005 39 g Ll (cla o3y I ool
Sl oolde ) YL SUSE L )k gl 03 (5w and sl
339 Sl gt ot ol (sl 03> (s (] 53 oS i
da il 5 0095 L yiwd j0 b der bl gl oald Lol (il o il
g (o s 0] (B )lg Lo odmy o S o
sl imgh 5l ab—oyloale (sl 031> (5w drwgi YV 9 VY ¢ VF)
ol NAAY L lasl o alidS dad dw b b
Cal 03ly aal3al 1y o)ls ddlaio )5 3 ¢l Ul TRMM
Cosygale o G5y Yo V¥ 4508 YV )3 45 GPM odieins (V)
S9) y= oM e g29)Se Al i (gl jguitan I b (Sb> (3.5
» ol Sl @ig 6xS ol lp T omly e sl ojlpale
ol pu 8l 0395 (X 5 A) D> oage @ aieln ¥ Sloj (sl o5,
Lo o3l 3T ol iy i 350 5 (V) 5 Y) "o sl
(il (gl 0213 g 03905 33l o b ]y otortly 093 Jsbo b 30
F(VF) S (e oloml ) (el (i i 3550 5 3550 0L
1599 4 sl Slllas )5 48 T CMORPH )L sl 03l s gazre
3 oas 250 GByLs sl o3l 3l 0 o Szl ] 4 58
S oIl 5 sl e (sl o fynle Jlbyit 5o iy (sl odri
S8 (V) w0l oal Gty '3,Si05 (sl o gl j) Juols (sla
g @poyoslS AXAL dopd of+¥V X [ ¥dg0s b odby ) S
P osS Y Y Sl 5 a8 abl oo ik o gl Slo; S5
a5 adgdme CMORPH 5,1 (sl odld iy ptwd
3 57503 asges () im0 by |y (Jled 420 74 T g
PERSIANN * iy o dgd ailiio o5 b a8 ol o0l
X V0 g aielis o 5 & o] IS0 g Sloj SSE oS Atz
5 33l (o oyt > oS Yoee JL Sl g o33 42,3 +/¥D
ol Jlocd and 5o b pgin a3 Fe ] Lidg cov adbie
o3> dsgs ) aeliie winys S 5l 35 TMPAY ola 03l dsgorre
g aislw aw ol Sley SoSi a8 0 e oolil 3,b cla
OeSUNAA o g cul as s /YO X < /¥D ] 1K SSa5

Be b g 2> 00 35 ol Ghbgr 03gd0m0 5 MBL (g0 (o yedyd
4y PERSIANN 5,1 (sl odly as aiulyd .l  Jloui 4oy

1- Tropical Rainfall Measuring Mission

2- Global Precipitation Measurement

3- Low Earth Orbit Satellite

4- Global Precipitation Climatology Project

5- Climate Prediction Center

6- CPC Morphing Technique

7- Geosynchronous Satellite

8- Precipitation Estimation from Remote Sensing
Information using Artificial Neural Network

9- TRMM Multi-satellite Precipitation Analysis
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Figure 1- Thedominate and rain gauge distributions used in APHRODITE V1101 for monsoon Asia(MA), the Middle
East(ME), and northern Eurasia[i.e, Russia (RU)], and in VI005 for Japan(JP). Stations derived from the GT S networ k
(blue dots), those from the precompiled dataset (black dots), and thosein APHRODITE’sindividual data collection (red
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1- Research Institute for Humanity and Nature
2- Meteorological Research  Indtitute/  Japan
Meteorological Agency
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Figure 3- Maps showing seasonal spatial correlation between the APHRIDITE and observed precipitation data (Dark color
represents high correlation while bright color represents low correlation)
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Introduction: Southeast watersheds of Iran including Great Karoon, Karkheh, Jarrahi and Zohreh have the
most significant contribution in the water supply of the agriculture, industry, drinking water and hydroelectric
power plants over Iran. 25 percent of the country’s electricity is produced from hydroelectric power plants
located in this region. The existence of a monthly relatively high resolution gridded precipitation dataset is of
the most important needs of water resources management for such as deciding on the suitable time of dewatering
and discharge of dams, calibration of dynamical monthly forecasting models and drought early warning. Even
considering all observation stations governed by Meteorological Administration and Ministry of Power, the
density of stationsis not so enough to use them for calibration of hydro-climate model outputs. To overcome this
deficiency, one way to fill the gap is using bhias corrected global gridded precipitation dataset such as
APHRODITE, CMORPH, PRESIANN and other newly generated data.

Material and Methods: Watershed of Karkheh, great Karoon, Jarrahi and Zohreh are the area of study
which covers southwest provinces of Khuzestan, Kermanshah, |lam, Chaharmohal-Bakhtiari, Kohkiluyeh and
Buyerahmad, Isfahan, Hamadan, Fars and Lorestan, which is shown in figure 2. There are 135 observation
station in the area of study which governs by Iran Meteorologica Organization and Ministry of Power. Area of
study covers by 75 grids of 0.5x0.5 degree latitude and longitude. For each grid there is an APHRODITE
precipitation data. In the 34% of grids, there is no observation station. The main goal of this study is to attribute
areliable monthly precipitation data to all grids without any observation station. Period of APHRODITE data set
is 1987-2007, which is same to observation period. Firstly regiona bias of APHRODITE data set has been
computed by comparing observed precipitation with APHRODITE one. Then bias corrected APHRODITE
precipitation (Composite APHRODITE Observation dataset) has been placed in non-observation grids.
Efficiency of composite precipitation data has been determined by statistical parameters of bias, correlation and
Nash-Sutcliff indices.

Results and Discussion: In this research the results have been evaluated at monthly and seasonal time scales.
In the case of seasonal time scale, we found that the minimum APHRODITE's bias of 1.2 mm has been
occurring in summer, while the maximum bias has been occurring in winter by 40.9mm. It means that the biasis
high in the rainy season. Seasonal correlations were statistically acceptable in 0.05 significant levels, showing
same seasonal fluctuations in APHRODITE and rain gage data. To provide seasonal composite APHRODITE-
Observed precipitation gridded data set, mean seasonal bias of APHRODITE has been removed, while
preserving seasonal fluctuation. The highest spatial correlation of 0.8 was detected in autumn, while it was about
0.7 for spring and winter. The minimum seasonal correlation was in summer by 0.5. There were also a good
agreement between area averaged observation and APHRODITE data, when considering statistical indices of
bias, Nash-Sutcliff and relative percentage errors. Results show the cumulative distribution function of
APRODITE data is behind of the observed cumulative distribution function data, meaning that APHRODITE
reaches its maximum earlier than observation data. This implies that APHRODITE cannot capture well the
extreme monthly precipitation. Monthly correlations are approximately greater than 0.9, but the only exceptionis
September with a correlation coefficient of 0.52. All correlations are significant in 0.05 levels. The highest
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gpatial correlation was occurred in Novembers. Monthly Nash-Sutcliff was 0.96 in monthly time series. The
categorical percentage score was 94.1%. These results strongly confirm that APHRODITE precipitation datais a
good option for replacement in grid cells without observations. The number of observation stations per cell is
varied from 1 to 7. We found that the maximum monthly correlations occur in grid cells of 0.5x0.5 degree
latitude and longitude which having at least 3 observation stations. The three-station bias has been applied to
APHRODITE data, then bias-removed data has been replaced with grid cells without observations. Spatial
patterns of new composite APHRODITE-observation data set has good agreement with observation in the areas
having intense observation stations. They also can capture well the spatial precipitation distribution of rainy
areas located in the center of basin and low rainfall areas located in the southwest of the region. The results of
this research can be used in calibration of dynamical seasonal forecasting outputs, drought early warning and
rain-runoff simulation.
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