[bookmark: _Hlk125797094]Table 1: Satellite data acquired for seasonal spectral indices analysis
	SATELLITE
	SENSOR
	PATH/ROW
	SPATIAL RESOLUTION
	DATA ACQUIRED ON
	SEASON

	LANDSAT 8
	OLI
	140/44
	30
	2021-04-04
	PRE-MONSOON

	LANDSAT 8
	OLI
	140/44
	30
	2021-12-19
	POST MONSOON

	LANDSAT 8
	OLI
	140/44
	30
	2020-04-04
	PRE-MONSOON

	LANDSAT 8
	OLI
	140/44
	30
	2021-11-30
	POST MONSOON

	LANDSAT 5
	TM
	140/44
	30
	2010-04-25
	PRE-MONSOON



Table 2: Formula for spectral indices used in the study
	[bookmark: _Hlk119696878]SPECTRAL INDEX
	FORMULA
	Band value
	EQUATION

	Normalized Difference Turbidity Index (NDTI)
	
	Band 2=Blue (0.45-0.51mm)

Band 3= Green (0.53-0.59mm)

Band 4= Red (0.64-0.67mm)

Band 5= Near Infrared (NIR) (0.85-0.88 mm)

Band 6= Short Wave InfraRed (SWIR1) (1.57-1.65 mm)
	(eq.1)

	Soil Adjusted Vegetation Index (SAVI)
	
	
	(eq.2)

	Normalized Difference Moisture Index (NDMI)
	
	
	(eq.3)

	Bare soil Index (BSI)
	
	
	(eq.4)


	Moisture stress Index (MSI)
	
	
	(eq.5)



Table 3: Morphometric parameters analysis and results
	Parameters
	Sym
	Formula
	Calculated Values
	Reference

	Linear aspect

	Stream order
	[bookmark: _Hlk118926151]Sμ
	Hierarchical ranking
	4
	Strahler
(1964)

	Bifurcation ratio
	Rb

	
Where, Rb = Bifurcation ratio,
Nμ = No. of stream segments of a given order 
Nμ +1= No. of stream segments of the next higher order
	1st order- 1.636
	Schumn (1956)

	
	
	
	2nd order- 2.75
	

	
	
	
	3rd order-2
	

	Mean bifurcation ratio
	Rbm
	Rbm = Average of bifurcation ratios of all orders
	2.12
	Strahler (1957)

	Stream number
	[bookmark: _Hlk118926790]Nμ
	Number of stream segment
	1st order-18
	Strahler (1964)

	
	
	
	2nd order- 11
	

	
	
	
	3rd order- 4
	

	
	
	
	4th order-2
	

	Stream length
	Lμ
	Length of the stream (Km)
	97.602 km
	Horton (1945)

	Mean stream length
	Lsm
	
Where, Lμ = Total stream length of order ‘μ’
Nμ = Total no. of stream segments of order ‘μ’
	1st order-2.47km
	Strahler (1964)

	
	
	
	2nd order- 2.69 km
	

	
	
	
	3rd order- 3.40 km
	

	
	
	
	4th order-4.86 km
	

	Stream length ratio
	RL
	
Where, Lsm=Mean stream length of a given order 
Lsm-1= Mean stream length of next lower order
	1st /2nd order- 1.080
	Horton (1945)

	
	
	
	2nd /3rd order- 1.264
	

	
	
	
	3rd/ 4th order- 1.429
	

	Length of Overland Flow
	Lg
	 in Km
Where, Dd=Drainage density (Km/Km2 )
	0.3579 km
	Horton (1945)

	Basin perimeter
	P
	P = external boundary of drainage basin measured in Km
	0.1116 km
	Strahler (1964)

	Basin Length
	Lb
	
Where Lb= Basin length, A= Basin Area
	32.78 km
	Strahler (1964)

	AREAL ASPECTS

	Basin Area
	A
	The area from which water flows to a common point 
	289
	-

	Drainage Density
	Dd
	Dd = Lμ/A 
Where, Dd = Drainage density (Km/Km2) 
Lμ = Total stream length of all orders 
A = Area of the basin (Km2 ).
	0.337 km/km2
	Horton (1945)

	Drainage Frequency
	Df
	
Where Df = Drainage frequency. 
Nμ = Total no. of streams of all orders 
 A = Area of the basin (Km2 ).
	0.121
	Horton (1945)

	Infiltration Number
	If
	
Where, Dd = Drainage density (Km/Km2) 
Df = Drainage frequency.
	0.04086
	Horton (1945)

	Drainage Texture
	Dt
	
Where, Nμ = No. of streams in each order
 P = Perimeter (Kms)
	1st order-162.16
	Smith (1950)

	
	
	
	2nd order- 99.09
	

	
	
	
	3rd order-36.03
	

	
	
	
	4th order- 18.01
	

	Form factor Ratio
	Rf
	
Where, A = Area of the basin 
 Lb = (Maximum) basin length
	0.268
	Horton (1945)

	Elongation Ratio
	Re
	
Where A= Area of the basin (Km2)
 Lb =(Maximum) Basin length (Km)
	0.585
	Horton (1945)

	RELIEF ASPECTS

	Basin Relief
	H
	
Where Z = Maximum elevation of the basin (m)
 z = Minimum elevation of the basin (m)
	0.181 km
	Horton  (1945)

	Basin Relief Ratio
	Rf
	 
Where H = basin relief (m) 
Lb = Basin length (m)
	0.00552
	Schumm (1956)

	Ruggedness number 
	Rn
	
Where H=Total relief of the basin
Dd= drainage density
	0.0609
	Strahler (1964)

	Compactness constant
	Cc
	Cc= 0.2821 P/A0.5
	0.00192
	(Rabus et al., 2013)



Table 4: Area (Km2) calculation for NDMI and MSI
	INDICES
	Pre-Monsoon
	Post Monsoon

	MSI classification
	Stress
	No-Stress
	Stress
	No-Stress

	Moisture Stress Index (MSI)
	2021
	266.4846
	22.6729
	180.37
	108.78

	
	2020
	259.479
	29.879
	189.544
	99.456

	NDMI classification
	High moisture
	Medium moisture
	Low moisture
	High moisture
	Medium moisture
	Low moisture

	Normalised Difference Moisture Index (NDMI)
	2021
	21.67
	103.67
	162.81
	42.55
	112.64
	133.00

	
	2020
	19.74
	99.47
	169.08
	39.89
	129.67
	119.63



Table 5: Descriptive statistics of water quality parameters of the pre-, post-, and monsoon of 2021
	Parameters
	Permissible limits by WHO, ICMR, BIS 10500, 
	Pre-monsoon (X ± SD)
	Monsoon (X ± SD)
	Post-monsoon (X ± SD)

	Turbidity (NTU)
	5
	4 ± 0.1
	98.12 ± 4.11
	5.1 ± 2.4

	pH
	6.5-8.5 
	7.919 ± 0.22
	7.54 ± 0.252
	7.9 ± 0.39

	EC (μS cm−1)
	400
	599.2 ± 121.56
	895.73 ± 127.12
	552.95 ± 139.44

	TDS (mg/l)
	200 
	242.84 ± 86.19
	280.64 ± 74.51
	363.271 ± 86.37

	DO (mg/l)
	5 
	5.76 ± 0.849
	4.506 ± 0.76
	5.769 ± 0.86

	BOD (mg/l)
	5
	2.486 ± 0.485
	2.536 ± 0.389
	2.58 ± 0.495

	Alkalinity (mg/l)
	200
	69 ± 7.12
	31.66 ± 6.986
	36 ± 7.36

	Hardness (mg/l)
	200
	132.33 ± 32.78
	77.15 ± 15.21
	96 ± 32.85

	Nitrates (mg/l)
	45
	27.65 ± 1.02
	59.351 ± 1.09
	20.65 ± 2.02

	Calcium (mg/l)
	75
	49.24 ± 20.429
	50.53 ± 21.13
	49.59 ± 20.597

	Magnesium (mg/l)
	30
	28.13 ± 4.54
	12.63 ± 4.08
	21.13 ± 4.54

	Sodium (mg/l)
	20
	91.766 ± 18.29
	62.105 ± 17.83
	79.158 ± 17.84

	Potassium (mg/l)
	12
	27.34 ± 9.46
	32.231 ± 7
	52.536 ± 10.059

	Salinity (mg/l)
	600
	547.61 ± 78.82
	268 ± 72.34
	553.271 ± 96.37

	Chloride (mg/l)
	250
	7.09 ± 2.02
	4.90 ± 1.65
	6.283 ± 2.045



Table 6: Descriptive statistics of soil quality parameters
	Parameters
	Pre-monsoon of 2021
	Monsoon of 2021
	Post Monsoon of 2021

	
	Mean
	Std. Deviation
	Mean
	Std. Deviation
	Mean
	Std. Deviation

	pH
	8.230
	0.21803
	7.5313
	0.45991
	8.1477
	0.37108

	EC (μS cm−1)
	545.2157
	39.13517
	592.6247
	44.24018
	723.9390
	41.24804

	Alkalinity (mg/l)
	137.8889
	18.51754
	228.4444
	9.12801
	232.4444
	8.92426

	Acidity(mg/l)
	18.7219
	7.70235
	27.2222
	3.39972
	17.6667
	3.40700

	Salinity(psu)
	435
	0.4359
	310
	0.2765
	550
	0.03080

	TDS (mg/l)
	89.7247
	48.22158
	101.2217
	28.30568
	104.4843
	37.88209

	Cl (mg/kg)
	4.1961
	1.57782
	3.9006
	1.57209
	4.0779
	1.68845

	N (mg/kg)
	12.8267
	6.95985
	21.0083
	8.83248
	13.9213
	6.91109

	P (mg/kg)
	26.7823
	6.45089
	24.2380
	3.97816
	27.1703
	5.69105

	K (mg/kg)
	46.2177
	13.33046
	53.7297
	12.72395
	49.6343
	12.77946

	Mg (mg/kg)
	400.87
	15.95432
	384.0096
	13.39314
	381.0713
	14.38152

	Na (mg/kg)
	550.2650
	3.43523
	376.8810
	3.64368
	368.5457
	4.08816

	Ca (mg/kg)
	350.35
	2.56925
	225.1217
	2.80212
	145.3320
	2.86165

	Moisture (%)
	1.3597
	0.02008
	1.3560
	0.10753
	1.2663
	0.01866

	Bulk density (g/cm3)
	8.230
	0.21803
	7.5313
	0.45991
	8.1477
	0.37108




