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Figure 1. Distribution of meteorological station and Aphrodite grid points in Golestan province.
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Table 1. Meteorological station Characteristics and nearest grid points.
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Table 2. Error statistics of Aphrodite data network in six days of 2005.
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R MBE NDRMSE RMSE Date
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0.52* -6.46 0.54 10.98 22/2/2005
0.67* -9.37 1.52 20.91 10/8/2005
0.43* -15.53 0.61 21.90 9/11/2005
0.25 -22.68 0.94 39.59 27/12/2005
* P <0.05
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Table 3. Accuracy evaluation of monthly precipitation Aphrodite data of 2005.

Soer el gl Sk e gl Sl e o Sle st Slaype o SSLe ols
R MBE NDRMSE RMSE Month

0.18 33.17 53.71 (Jan) « 53
0.49

0.56* -13.11 26.29 (Feb) «, 5
0.48

0.48% -8.13 27.68 Mar) b
0.46

0.49* -5.83 14.60 (Apr) L1
0.55

0.61% -8.82 20.55 May)
0.35

0.42* -14.34 25.79 dun) 553
0.82

0.69* -6.23 18.38 (Jul) Y53
1.21

0.28 -14.82 29.05 (Aug) <o ST
0.83

0.59% -4.75 11.17 (Sep) obicws
0.57

0.24 -9.23 26.35 (Oct) !
0.81

0.45* -19.30 35.31 Nov) sl 53
0.38

0.43* -21.90 46.70 Dec) ,slees
0.57

0.42* -159.63 247.61 (Annual) <YL
0.40

* P <0.05
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Table 4. Error Comparison of different interpolation methods and modified Aphrodite network and
adjustment coefficients of network in different months.

b e ol ~Hol g B s Sy S dols S Jss
s il Modified Aphrodite Ordinary kriging Inverse distance weighting olo
Aphrodite Month
Correction factor R MBE  RMSE R MBE  RMSE R MBE RMSE
1.39 0.18 395 4455  091* 839 4505  -0.73* 638 4844 (Jan) « I3
1.31 0.56* 009 2254 007 480 2935 0.03 480  28.65 (Feb) 4, 5
1.16 0.48* 022 26.33 029 644 2959 035 052 3040 Mar) Lo
1.26 0.49%  -0.34 1342 -0.50% 637 1731 0.18  -522 1701 (Apr) b4l
1.18 0.61*  0.11 1839  -043% 407 2551 025 439 2532 (May)
1.81 0.42% 048  21.16 0.02  0.06 25.20 0.17  -0.13 2495 Jun) o555
1.62 0.69*  -0.68 1640  0.64* 7.3 21.69  0.57%  -039  18.68 Qub) Y53
1.62 028 210  23.66 0.36 046 2465  040* 040 2392  (Aug) ST
1.14 0.59%  -2.63 10.88 0.11 0.63 12.26 0.19 1.56  14.09 (Sep) yuslipms
1.34 024  -1.34 2500  -0.65* 1.93 26.81 -0.25 136  28.09 (Oct) 51
122 0.45* 324 3111  -081* 0.1 36.11  -0.56* 094 3556 (Nov) -l 5
1.34 0.43*  -1.73  41.64 0.26 0.92 45.48 0.31 472 4510 (Dec) jalws
1.35 0.42* 036 19431  -0.60* 0.1 2253 0.53* 52 23565 (Annual) SNl
*P<0.05
1- Spherical
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Figure 2. Comparison of annual recorded rainfall and Aphrodite Network of 2005 before (A) and after (B)

network correction and compare with line (1:1).
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Abstract

Background and Objectives: Rainfall estimation in regions facing lack meteorological stations is
critical in hydrology and meteorology studies. The problem in Iran that lacks dense weather
station network, especially in the highlands, is more important. Aphrodite is a dense network that
provides daily precipitation data in a resolution of 0.25%0.25 degree. But before operating
network, its accuracy and uncertainty should be evaluated. About this database, few studies have
been conducted in Iran and the world. This study aimed to evaluate the accuracy of Aphrodite in
Golestan province at daily, monthly and yearly scales. Also its accuracy compared with two
conventional interpolation techniques and for more data operation, the network was modified.
Materials and Methods: In this study, 19 rain gauges and 5 synoptic stations were used to
evaluate the Aphrodite network. Grid points network were selected based on the nearest point to
meteorological station and data analysis was performed in daily, monthly and yearly scales.
After accuracy evaluation of network, the correction factor of means ratio was employed for
modification of monthly and annual rainfall network data. As well modified network data were
compared with interpolation methods of Ordinary Kriging (OK) and Inverse Distance
Weighting (IDW). Cross-validation technique was used for evaluation and error indices was
calculated for comparison of different methods.

Results: The results of MBE in all studied scales showed that in spite of good correlation of
Aphrodite and meteorological data, Aphrodite data has large underestimation error that this is
higher in high rainfall areas. Obtained modification factors of the monthly and annual data vary
from 1.2 to 1.8 in cold and warm months, respectively. In addition to removal underestimation
error from modified network, the average of error is reduced remarkably. Also RMSE of annual
rainfall data, is declined from 247 to 194 mm. considering that, network modification needs to
be multiplied in a constant (correction factor) so the correlation coefficients remained
unchanged. Comparison of modified data network with interpolation methods showed that
modified network is more efficient than both interpolation methods. Correlation coefficients of
actual and estimated data showed that the correlation of modified network with actual data is
positive in all the months but in case of IDW and OK, correlation coefficients was negative in
some months that represent modified network in addition to fewer error also in the detection of
low and high rainfall points is more efficient than the interpolation methods.

Conclusion: This study showed that high resolution Aphrodite network has good accuracy in
rainfall estimation especially in high elevation regions. Also this network is more accurate than
interpolation methods of OK and IDW. But because of its underestimation error, before than
operating Aphrodite data, the network must be modified.

Keywords: Daily precipitation, Aphrodite network modification, Underestimation, Interpolation
methods
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