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Abstract

Application Studies 

APHRODITE is Asian Precipitation—Highly-Resolved Observational Data 
Integration Towards Evaluation of Water Resources

A daily gridded precipitation dataset covering a period of more than 50 years was created by
collecting and analyzing rain-gauge observation data across Asia through the activities of the
Asian Precipitation—Highly Resolved Observational Data Integration Towards the Evaluation of
Water Resources (APHRODITE) project. APHRODITE’s daily gridded precipitation is presently
the only long-term continental-scale high-resolution daily product. Our product is based on data
collected at 5000 to 12,000 stations, which represents 2.3 to 4.5 times the data available through
the Global Telecommunication System network that are used for most daily gridded precipitation
products. Hence, the APHRODITE project has substantially improved the depiction of areal
distribution and variability of precipitation around the Himalayas, Southeast Asia and
mountainous regions of the Middle East. The APHRODITE project now contributes to studies
such as the determination of Asian monsoon precipitation change, evaluation of water resources,
verification of high-resolution model simulations and satellite precipitation estimates, and
improvement of forecasts. The APHRODITE project carries out outreach activities with Asian
countries, and communicates with national institutions and world data centers. We released
APHRO_V1003 datasets for Monsoon Asia, the Middle East and Russia (on 0.5°×0.5°and
0.25°×0.25°grids) and the APHRO_JP_V1005 dataset for Japan (on a 0.05°×0.05°grid)
on our website (http://www.chikyu.ac.jp/precip/) free of charge. We welcome cooperation and
feedback from users.
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Figure 9: (a‒c) Annual streamflow. (a) AGCM present-day climatology [m3/s]. (b) Percentage 
change in annual streamflow from the present-day simulation to the future (2081–2100) under 
the moderate-warming scenario [%]. (c) As in (b) but under the high-warming scenario. 
(d‒f) Monthly hydrographs for the Euphrates, Jordan, and Ceyhan rivers. Black: AGCM 
present-day climatology. Green: Future under the moderate-warming scenario. Red: Future 
under the high-warming scenario [m3/s]. The shading denotes observed climatological mean ±
1 standard deviation. The approximate locations of the 3 rivers are indicated by E, J, and C in 
Figures 8a‒c (Kitoh et al., 2008).

Figure 5: Mean precipitation observed by gauge and satellite over the region of
5–35°N, 65–130°E in June, July, and August (JJA). Error bars show standard
deviation of interannual variability (Arakawa et al., 2009). The above map shows
JJA precipitation of APHRO_MA1003.
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Figure 6: Comparison of annual mean precipitation, annual number of rain-
fall days, and maximum value of pentad precipitation between the gauge-
based gridded data and a model ( (MODEL) – (APHRO_EA); Kamiguchi et al., 
2009).
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Figure 8: (a) Topography in the 20-km-mesh MRI-AGCM [m]. (b-c) Annual mean
precipitation [mm]. (b) East Mediterranean climatology (Yatagai et al., 2008; Kitoh et
al., 2008).

Figure 2: Distribution of rain gauge stations that passed our QC system for 
the year 1998. Blue: GTS based dataset. Black: precompiled datasets. Red: 
data individually collected by the APHRODITE project. The four boxes 
(orange for Monsoon Asia, green for Middle East, violet for Russia and blue 
for Japan) show the domains of our V1003 products. To make these 
analysis products, we defined margin areas (by 5 degrees except for the 
northern edge of the Russian analysis, which was 3 degrees) and used 
station data included in this area. Hence, the stations within the dashed 
black line were used and counted for the statistics in Fig. 1. 

Figure 1: Number of valid daily reports for 
1951–2007. To avoid duplicate stations, we 
display the number of 0.05-degree grid 
boxes that have at least one station. Each 
“number of reports” includes the stations 
in the “margin” areas described in the 
caption of Fig. 2. 
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＜Our Policy＞
1. We do not provide the original data because of agreements with data providers such as local

meteorological organizations.
2. We do not provide products of 0.05° × 0.05° resolution or finer except for data providers.

V1003 Products
MA: Monsoon Asia 
ME: Middle East
RU: Russia
(Figure 1 shows the domains of V1003)
V1005 JP Products
JP:  Japan 
Period
MA/ME/RU: 1951–2007 
JP: 1900–2009
Resolution
Temporal: daily
Horizontal:0.5º ×0.5º / 0.25º × 0.25º

0.05º × 0.05º (JP_V1005)

Collaborating countries

Quality Control and Interpolation Method
We perform an extensive quality control (QC) in the collected 
data. The number of QC items are 16, such as:
1. Station metadata
• Geographic location (longitude, latitude, altitude)
• Duplicated stations in different data source

2. Precipitation records
• Repeated records (O(10-3) % of all records)
• Duplicated records (sub-monthly, monthly; O(10-2) %)
• Isolated records (O(10-2) % as candidates)
• Unit-conversion error (??%)
• Contamination of other variables (Rare but important)

And we are planning to:
• Fully automate above checks 
• Correct ending time of observation

Interpolation method:
• Based on inverse-distance weighted mean (Spheremap; Willmott et 

al. 1985)
• We improved the weighting function by considering local 

topography between rain-gauges and analyzed grid-point.
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Figure 3: (a-c) Examples of repeated, duplicated, and isolated record,
respectively. (d) Example of unit-conversion error.

Figure 4: Effectiveness of new interpolation algorithm in Nepali (upper) and
Kalimantan Is. (lower). Shown are topography (left) and mean daily precipitation
without (middle) and with (right) considering local topography.
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Figure 7: Distribution of daily precipitation amount (JJA) simulated in MRI AGCM (color lines 
with circles) and average of 6 gauge-based gridded datasets (APHRO_MA, 
CPC_unified,GPCCv4 full, CRU, Udel and PREC/L; black line with shadings). Shadings indicate 
standard deviation of six datasets.
The distribution of precipitation amount simulated  by  AGCM  is improved  as its horizontal 
resolution becomes higher. 
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We collect off-line data (red dots in Fig.2) based on the 
negotiation by visiting each organization. Further, we 
carried out outreach activities with some countries (shown 
in blue) and we have co-authored papers with local 
meteorologists (shown in pink).
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