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Abstract

In this paper, a study on the use of precipitation prediction techniques with time series data was presented. Time series are an effective tool
for understanding the nature of hydrological phenomena that with sufficient knowledge of them, future changes can be modeled and
predicted. Various statistical models have been considered with the aim of reducing error and increasing forecast accuracy. Due to its
structural and flexibility, state space makes it possible to model each of the components of a variable, including surface, seasonal and random
separately. Therefore, by identifying the system in the way of modeling the studied variable, it is possible to control and minimize the
estimation error, more intelligently compared to classical models. In the present study, in order to evaluate the modeling capability of state
space and compare it with classical models, monthly preciptation modeling was performed in three rain gauge stations in Dez catchment,
with four structural models of state space including Kalman filter, ETS exponential smoothing model and Modified exponential smoothing
models were BATS and TBATS and the classic model was ARIMA. The results showed that at Sepiddasht Sezar station based on RMSE and
MAE criteria of TBATS model and in Tangpanj Bakhtiyari station based on RMSE and MAE criterion of Kalman filter model and in
Telezang station according to RMSE and MAE criterion of TBATS model the best models were chosen.
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Figure 1. Geographical location of the studied rain gauge stations in Dez catchment
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Table 1. Details of the studied rain gauge stations
in the study area
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Figure 2. Decomposition of precipitation time series (a) Sepiddasht Sezar Station (b) Tangpanj Bakhtiyari Station (c)
Telezang Station with its components
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Figure 3.Calibration chart of monthly precipitation time series (1967-2019) (a) Sepiddasht Sezar Station (b) Tangpanj
Bakhtiyari Station (c) Telezang Station
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Figure 4. Monthly precipitation validation chart (2019-2021) (a) Sepiddasht Sezar Station (b) Tangpanj Bakhtiyari
Station (c¢) Telezang Station

Table 2. Comparison of calibration errors and validation of different methods with two criteria of MAE, MSE and
RMSE in stations (Sepiddasht Sezar, Tangpanj Bakhtiyari and Telezang)

Time series

Monthly precipitation calibration (1967-2021)

24-month precipitation validation (1967-2021)

Station MSE RMSE MSE RMSE
models MAE (mm/month) (mm/month) (mm/month) MAE (mm/month) (mm/month) (mm/month)

Kalman Filter 29.64 2524.48 50.24 45.23 6709.55 81.91

ETS 30.80 2644.83 51.42 42.67 6244.85 79.02

Sepiddasht Sezar SARIMA 34.76 3447.65 58.71 44.63 5362.09 73.22
BATS 30.97 2708.83 52.04 42.37 6293.81 79.33

TBATS 30.38 2628.90 51.27 41.91 6146.21 78.39

Kalman Filter 20.61 1591.91 39.89 89.96 21487.75 146.58

Tangpani ETS 41.14 5309.53 72.86 112.04 31876.64 178.54
Bakhtiyari SARIMA 41.31 5993.08 77.41 100.84 21636.94 147.09
BATS 37.42 4918.66 70.13 110.89 26793.60 163.68

TBATS 37.07 4877.34 69.83 116.12 26968.64 164.22

Kalman Filter 36.82 4035.48 63.52 55.18 10296.97 101.47

ETS 38.12 4201.84 64.82 51.58 9271.09 96.28

Telezang SARIMA 43.46 5440.09 73.75 58.25 11550.25 107.47
BATS 3843 4376.04 66.15 54.56 10012.81 100.06

TBATS 37.72 4274.08 65.37 51.21 8999.84 94.86
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