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Part A. Copula Functions 
Supplementary Table 1: Archemedian Copuals formulation.  u and v are the marginal cumulative probabilities, C(u,v) and θ are Copula-based joint distribution and copula parameter, repectively.
	Name
	Cumulative Copula function
	Acceptable θ

	Ali-Mikhail-Haq (AMH)
	

	-1 ≤ θ ≤ 1

	Clayton
	

	0 ≤ θ

	Frank
	

	0 ≠ θ

	Gumbel
	

	1 ≤ θ

	Joe
	

	1 ≤ θ



Part B. The non-parametric Mann-Kendall trend test
The Mann-Kendall test calculated as (Eqs. 1:4):

	
                                                                              (1)                                   

                                                                                  (2)
	

	

	(3)

	

	(4)


Where p is the number of the tied groups in the data set and tj is the number of data points in the jth tied group. If the absolute value of Z is greater than the theoretical value Z1-α/2, the null hypothesis would be rejected.
PART C. Standard Normal Homogeneity Test
In the Standard Normal Homogeinity Test (snh.test), the null hypothesis refers to no breaks or significance changes in X series. The test statistic is:

	

, 
	(5)

	

	(6)

	

	(7)

	

	(8)

















Part D. Figures

[image: D:\darc\@zedxenamas\PAYANnameh\New Paper 2\Trend Result for MSDI12\IDS Pics\Maximum.png]

Supplementary Figure 1: Duration and Severity of the most severe agrometeorological drought for each station.
[image: D:\darc\@zedxenamas\PAYANnameh\New Paper 2\Trend Result for MSDI12\IDS Pics\PA.tif]

Supplementary Figure 2: The area percentage of different classes of trend for MSDI-12. Positive trends are only observed for January, March, August, September and December months which are negligible (percentage area < 1%).




[image: D:\darc\@zedxenamas\PAYANnameh\New Paper 2\Trend Result for MSDI12\IDS Pics\TFPW\Final modified\Monthly\SS\All.jpg]
Supplementary Figure 3: Spatio-temporal pattern of Sen’s slope statistics for annual MSDI-12 time series for each month.









[image: D:\darc\@zedxenamas\PAYANnameh\New Paper 2\Trend Result for MSDI12\IDS Pics\Growth pop.tiff]
Supplementary Figure 4: IRAN’s population growth rate (Source: worldbank.org).















[image: D:\darc\@zedxenamas\PAYANnameh\New Paper 2\Trend Result for MSDI12\IDS Pics\arabel.tiff]
Supplementary Figure 5: Percentage of arable lands of IRAN. Green and red bands refer to increasing and decreasing periods, respectively. (Source: worldbank.org).

[image: D:\darc\@zedxenamas\PAYANnameh\New Paper 2\Trend Result for MSDI12\IDS Pics\wheat.tiff] Supplementary Figure 6: IRAN’s wheat production and imports. Green and red bands refer to increasing and decreasing periods of wheat production, respectively. (Source: https://www.fas.usda.gov/data).
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Supplementary Figure 7: The Sen’s Slope statistics for agrometeorlogical drought severity (a) and duration (b) in Iran
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