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Modelling agricultural drought: a review of latest
advances in big data technologies
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Figure 2. Top 20 most relevant sources.
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Table 5. Top 10 country-related scientific productions.

2 GAARS Ao 4010

Rank Region Frequency
1 sa 4387
2 CHIME 2281
3 Royaome-Llni T43
L ALUTSTRALIE a9
5 Espagme 577
& INIE 478
i TR AT 431

GERMAMNIE 39z
FRAMCE 36T
10 ITALIE 365

Table 6. Top 10 most cited countries.

Rank Conmniry Total nomber of dtatioms Average article citations
1 LIS EE WS 3 410 2
.5 CHIME 6795 14 1k
3 ALTSTRAILITE 51zx9 310
e ROY ALUNMME-LIINI S0OzE7T 34 ik
5 CANMATY A I4TFT Ig 8BS
& ESPaAGHE I1z5 22 B1
7 ITAIIE Q5> 29 52
= IMNIFE 2555 17 .74
Q IR AN 2ITHE 1 7.es
L 1] METHERL AMIF 1686 34 41
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Evaluation and prediction of droughts in the west and northwest of Iran using artificial neural
network

Jafar Masoompoor Samakoosh ", Vahid Sohrabi” and Morteza Miri
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neural networks, in general, has an appropriate abality to simulate properly. Among the algonithms
used to optumize the artificial nevral netwotk, the genetic algorthm has the best performance
compared to other methods 1n predicting drought.
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Modeling, monitoring and forecasting of drought in south
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Behroz Sobhanl® - Vahid Safarlan Zengir'

Recelved: 9 September 2013 / Accepted: 25 September 2019
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models of ANFIS and RBF, the RBF model with a RMSE value of 1.15 and R values of 0.9161 have the highest accuracy
than the ANFIS model for prediction. According to the SMS fuzzy indesx, stations such as Kerman, Yasuj and Abadan with
drought of 0.69, 0.97, and 0.89, respectively were exposed more to future drought. Also, based on Topsis model, centrl
and northern stations such as Koohrang and Safashahr with drought of 0.19 and 0.21, respectively, were subjected lower fo

drought in the following years.
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A novel intelligent deep learning predictive model for meteorological
drought forecasting
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Hybrid wavelet—artificial intelligence models
in meteorological drought estimation
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Drought prediction based on SPlI and SPEI with varying timescales
using LSTM recurrent neural network

S. Poornima' - M. Pushpalatha’

Published online: & June 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

k r k ! = = B

Long short-term memory 15 used in recurrent neural network to predict the drought indices which handle the real-time
nonlinear data well and good that can help authorities better prepare and mitigate natural disasters. In this paper, we
compare the I-, 6- and 12-month prediction of the ARIMA statistical model with LSTM using multivariate mput i hopes
of bettering said performance.

Table 2 EMSE emor table

SPI EMSE Cormelation coefficient
SPI-6 0.005 0.999
SPI-4 0.028 0.999
SPI-3 0.074 0.994
v SPI-2 0.193 0.963 s
7 embaa T SPI- | 0.444 0.823 il IS
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Application of artificial intelligence hybrid models
for meteorological drought prediction

1

Seyed Mohammad Ehsan Azimi - Seyed Javad Sadatinejad’ - Arash Malekian? -

Mohammad Hossein Jahangir’

assess Al models, methods, and sub-methods. The results revealed that the sub-method
(D) with W-MLPNN in the 1-month and 6-month time scales and the sub-method (D, P,
T) with W-SVR in the 12-month time scale were the best models and sub-methods of this
area, respectively. Moreover, based on the results, the efficiency of the AT was enhanced in
longer time scales (more than the 6th month) and the longer the time scale, the more the
number of lags (under the 6th month) in input data is decreased.
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Evaluation of Hybrid Wavelet Models for Regional

and Muhe_mmi-_'-d M. Mohamed '_1'*5
2022 T4 6381.

103390/ r=142463851

Gilbert Hinge 1, Jay Piplodiya *, Ashutosh Sharma ¥, Mohamed A. Hamouda %5*
https: / / dod.org /

Table 2. Description of different types of models.
Model Model Description
MLE SPL{t+T) = favgal SPL{t — 1), SPL{t —2), ..., SPL(t— L))
ANN SPLi{t+ T) = fann:(SPLit— 1), SPL(t—2), ..., SPL{t—L})
. SPL(t+ T) = fpwr MLR: (DWTspp; (t — 1), DWTspy;(t — 2),..., DWTspp;(t — L))
DWIT-MLR where DWTgpLi{:t — 1::I = [DgpLi, ASF‘I,i]
WTANN SPL(t+ T) = fowr_anni (DWTspri(t — 1), DWTspy; (t — 2),..., DWTspy;(t — L))
DWT- where DWTsp; (t — 1) = [Dsprir Aspri
SPL{t+ T) = fypr MR (WPTspr; (t — 1), WPTspy;(t — 2), ... , WPTgpr;(t — L))
WPT-MLR where WPTgpr; (t — 1) = [Dspri. Aspial
NN SPLit+ T) = fiwpr_amni (WPTspri(t — 1), WPTspy;(t — 2), ..., WPTsp;(t — L))
WET-A where WPTspr;(t — 1) = [Dspri, Aspril
ir Stations, t: time period, T: lead time [1-6]. L: optimum number of lags [1-20], SPI: Standardized Precipitation
Index, D: Detail component, A: A pproximation component, DWT: Discrete Wavelet Transform, MLRE: Multiple
Linear Regression, ANN: Artificial Neural Network, WPT: Wavelet Packet Transform.
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Augmented Dickey-Fuller Unit Root Test on SERIESDO3

Mull Hypothesis: SERIESO3 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Auvuamented Dickevy-Fuller test statistic -4.318513 0.0005

Test critical values: 1% level -3.461478
5% level -2.875128
10% level -2 574090

*MacKinnon (1996) one-sided p-values.
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BDS Test for WSPI1F
Date: 09/11/23 Time: 15:09
Sample: 2005M01 2023M0S
Included observations: 221

Dimension BDS Statistic  Std. Ermor Z-Statistic Prob.
2 0.074019 0.004531 1633638 0.0000
3 0.109268 0.007192 15.19220 0.0000
4 0.127576 0.008553 1491674 0.0000
5 0129261 0.008900 14 52293 0.0000
6 0.124504 0.008570 14 52872 0.0000
Raw epsilon 1.039839
Pairs within epsilon 34361.00 V-Statistic 0.703528
Triples within epsilon S5T05135. W-Statistic 0.528554
Dimension C(m,n) ci{m,n}) C{1.n-im-13) c(1.n-(m-13) c{1.n-(m-1))"K
2 13753.00 0.570901 16981.00 0.704898 0.496882
3 1103400 0.462235 16870.00 0.705715 0.352966
4 8884000 0.375597 16692.00 0.705703 0.248021
5 7108.000 0.303294 16520.00 0.704898 0174033
5 5720.000 0.246339 16345.00 0.704091 0.121836
BDS Test tor SERIESU3
Date: 07/09/23 Time: 10:36
Sample: 2005M03 2022M12
Included observations: 214
Dimension BDS Statistic Std. Error z-Statistic Prob.
2 0.060194 0.003678 16.36389 0.0000
3 0.095173 0.005844 16.28537 0.0000
4 0.108487 0.006954 15.60124 0.0000
5 0.110303 0.007241 15.23409 0.0000
6 0.103026 0.006975 14.77140 0.0000
Raw epsilon 1.475962
Pairs within epsilon 32288.00 V-Statistic 0.705040
Triples within epsilon 5134632. V-Statistic 0.523924
Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 12607.00 0.558375 15936.00 0.705820 0.498182
3 10030.00 0.448449 15811.00 0.706921 0.353275
4 7948.000 0.358745 15670.00 0.707290 0.250259
5 6267.000 0.285578 15491.00 0.705901 0.175275
6 4924.000 0.226537 15339.00 0.705696 0.123511
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BDS Test for SERIESD3
Date: O7F/0S/2Z3 Time: 10:49
Sample: 2005M06 2022M12
Included observations: 211

Dimension BDS Statistic Std. Ermor Z-Sitatistic Prob.
2 0.028315 0003391 28.90148 0.0000
3 0.168:33680 0005358 30.48383 0.0000
4 0186027 0.008342 30.20258 00000
5 0208203 0008568 31.85342 00000
G 0.208733 0.00B282 33.18188 0.0000
Raw epsilon 1518411
Pairs within epsilon 31233.00 V-Statistic 0.701534
Triples withinm epsilon 4054045 W-Statistic 0.516721

limension Cim.n) cim.n) C{l.n-im-11% of1.n-{m-11} cfl.n-{m-11%
1288700 0.521703 15416.00  D.702483 0483483
1114200 0.512608 15307.00 0.704223 0.348246
0572.000 0444877 15202.00 0.706150 0.248650
8208000 0.384973 15058.00 0706204 01757688
T043.000 0.333554 1492600 0.706881 0124771
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Wavelet Shrinkage Estimator
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Wwawvelet Shrimnkage Estirmator: Noise
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Saernes: SERIESDS

Cate: OF M AODCE23 Tirme=: D80S

Decomp-ositBon: BMlasdCrmunm owerlap discrete wawelet tramsfcorrm - RO T .
fmae sc=mlese = 1)

Filbar: Haasr

Samplse: 20O005MOZE 20222MM 12

Imcluded obserncaticns: 218

T hreshobd typ-e: Soft

T hreshobd lmiite Uiniversal

W v elet caoefhicient varnances: Bledian (Gauwussiam}

Wiavelet Shrimkage Estirmmator
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Wavelet Shrinkage Estimator
Series: SERIESD3
Date: 0723 Time: 08:18
Decompasition: Maximum overlap discrete wavelet tramsform - MODWT.
(max scale = 1)
Filter: Daubechies &
Sample: 2005M0E6 2022M12
Included observations: 211
Threshold type: Soft
Thrashaold limit Universal
Wavelet coefficient variance: Median (Gaussian)
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Deep Learning - Predictions Chart
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Random Forest - Predictions Chart
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Gradient Boosted Trees - Predictions Chart
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Support Vector Machine - Predictions Chart
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Deep Learning - Predictions Chart
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Random Forest - Predictions Chart
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Gradient Boosted Trees - Predictions Chart
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Support Vector Machine - Predictions Chart
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Random Foroot
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