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Abstract

The present study, while introducing the Global Land Data Assimilation System (GLDAS) database, evaluates the performance of this
database in estimating two meteorological variables of precipitation and air temperature in two daily and monthly time scales in the Helleh
catchment area located in southern Iran. To achieve the objectives of the study, the data of eleven rainfall and temperature gauges in the
catchment area was used for fourteen years. In this study, in order to compare the gridbased data and station points, laps rate downscale
method of temperature and precipitation and statistical indicators were used. The results show that the performance of GLDAS database in
estimating air temperature is much better than precipitation, so that on a daily time scale, the average value of the coefficient of
determination in eleven stations for estimating precipitation is 0.329, respectively, while the performance in estimating air temperature with
the coefficient of determination of 0.934 is Very suitable. On a monthly scale, the results of this study show that the performance of the
GLDAS database is very good in estimating both temperature and precipitation variables, so that on a monthly basis, the coefficient of
determination in air temperature and precipitation parameters are 0.984 and 0.857, respectively. Therefore, it can be said that the suitability
of performance in a meteorological variabFe is not a reason for suitability in all parameters. According to the mean error index, the GLDAS
database overestimates the temperature data, but underestimates the precipitation data. In Error zoning it can be seen that basin surface
characteristics such as altitude can also be effective in evaluating the performance of the base.

Keywords: GLDAS database, Helleh catchment, precipitation, temperature.
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Figure 1. Location of Helleh catchment and selected temperature gauges
Table 1. Specifications of temperature and rain Stations in Helleh catchment
Raw Station Logitiude Latetuide Elevation Raw Station Logitiude Latetuide Elevation
Name (dd) (dd) (mm) Name (dd) (dd) (mm)
1 Bandar Deylam” 50.10 30.03 39 7 Dasht Arjan” 51.99 29.66 2013
2 Abbasi™ 50.62 29.62 11 8 Kazerun™ 51.66 29.61 850
3 Borazjan" 51.14 29.12 90 9 Jerh™ 51.98 29.25 868
4 Chiti”" 51.31 29.60 490 10 Farrashband™ 52.08 28.84 805
5 Jerh bala"™ 51.12 29.57 106 11 Parishan™ 51.77 29.53 844
6 Ghaemiyeh” 51.60 29.84 915
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Table 2. Monthly lapse rate I' /Km°C) K (Liston and Elder., 2006)

Mounth Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

r -4.4 -5.9 7.1 -71.8 -8.1 -8.2 -8.1 -8.1 -1.7 -6.8 -5.5 -4.7
Table 3. Precipitation adjustment factor y (Km™)

Mounth Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

X 0.35 0.35 0.35 0.30 0.25 0.20 0.20 0.20 0.20 0.25 0.30 0.35
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Table 4. Statistical criteria for GLDAS database in estimating average temperature (°C) on a daily and monthly scale

. Daily Monthly

Raw Station Name cC R RMSE ME cC R RMSE ME
1 Bandar Deylam 0.971 0.943 33 24 0.988 0976 29 23
2 Abbasi 0.958 0.918 36 27 0.986 0.972 3.1 27
3 Borazjan 0.970 0.941 23 1.0 0.952 0.906 2.0 0.9
4 Chiti 0.983 0.966 35 29 0.997 0.994 32 28
5 Jarchbala 0.840 0.706 5.7 25 0.925 0.856 54 2.4
6  Qaemiye 0.981 0.962 25 1.6 0.994 0.988 22 15
7 Dasht Arzhan 0.979 0.958 25 1.6 0.997 0.994 22 1.6
8  Kazerun 0.988 0.976 15 03 0.996 0.992 13 0.2
9 Jarch 0.986 0.972 15 0.0 0.995 0.990 12 0.1
10 Farashband 0.983 0.966 3.1 26 0.993 0.986 29 26
11 Parishan 0.985 0.970 27 17 0.996 0.992 24 16
Average 0.966 0.934 29 18 0.984 0.968 25 17

Table S. Statistical criteria for GLDAS databases in estimating precipitation (mm) on a daily and monthly scale

. Daily Monthly
Raw Station Name CC R? RMSE ME CC RZ RMSE ME
1 Bandar Deylam 0.543 0295 42 0.19 0.833 0.694 20.9 6.7
2 Abbasi 0.546 0.298 4.0 0.11 0.902 0814 17.0 43
3 Borazjan 0.493 0.243 4.7 0.15 0.755 0.570 24.9 52
4 Chiti 0.577 0332 42 0.0 0.833 0.694 24.1 0.8
5 Jareh bala 0.531 0282 4.0 0.1 0.866 0.750 19.1 4.6
6 Qacmiye 0.608 0.370 54 0.7 0.862 0.743 47.8 212
7 Dasht Arzhan 0.562 0316 74 0.9 0.889 0.790 572 278
8 Kazerun 0.579 0335 47 0.3 0.884 0.781 31.1 9.8
9 Jareh 0.579 0.335 4.0 0.0 0.901 0.812 18.3 0.6
10 Farashband 0.596 0355 32 0.0 0.846 0716 16.6 1.0
11 Parishan 0.588 0.346 4.1 0.4 0.858 0.736 336 126
Average 0.564 0319 45 0.16 0.857 0.736 282 45
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