List of Table 
Table 1 Climate data observation station based on Thiessen polygon weight factor Bilate down stream
	NMA_Station
	Lat
	Lon
	Elv
	Area_OP [Km]
	Wt_Factor
	Wt in % 

	Shone
	7.134
	37.953
	1959
	351.546
	0.075
	7.5

	Aje
	7.291
	38.352
	1846
	152.309
	0.032
	3.5

	Wulbareg
	7.736
	38.120
	1992
	512.729
	0.129
	12.9

	Butajra 
	8.150
	38.367
	2000
	101.341
	0.022
	2.2

	Wolaita Sodo
	6.850
	37.750
	1643
	170.118
	0.015
	1.5

	Durame
	7.200
	37.950
	2000
	208.691
	0.044
	4.4

	Boditi School
	6.954
	37.955
	2043
	419.412
	0.068
	      6.8

	Bilatetena	
	6.917
	38.117
	1496
	918.116
	0.195
	19.5

	Bedessa 
	6.869
	37.936
	1609
	205.532
	0.065
	6.5

	Alaba Kulito
	7.311
	38.094
	1772
	870.844
	0.185
	18.5

	Angacha
	7.341
	37.857
	2317
	388.421
	0.082
	8.2

	Hosana
	7.567
	37.854
	2307
	510.097
	0.108
	10.8



Table 2 Annual average rainfall from CHIRPS and selected NMA gauged station
	Station name 
	Gauged St Ob RF[mm/year]
	CHIRPS pt Obs RF[mm/year]

	Wulbareg
	1032.25
	1014.25

	Durrame
	1204.28
	1206.99

	Boditi School
	1293.44
	1291.22

	Bilate tena
	999.47
	1011.32

	Badessa
	1115.33
	1173.20

	Alaba Kuito
	1040.23
	1097.22

	Hosana
	1310.21
	1324.33








Table 3 ANOVA Statistics summery for validation missing data estimation
	Regression
	
	
	
	
	
	

	Regression Model
	Linear
	
	
	
	
	

	LINEST raw output
	
	
	
	
	
	

	0.95
	74.07
	
	
	
	
	

	0.10
	114.05
	
	
	
	
	

	0.95
	31.18
	
	
	
	
	

	91.61
	5.00
	
	
	
	
	

	89035.57
	4859.59
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	

	R2
	0.94
	
	
	
	
	

	Standard Error
	31.17
	
	
	
	
	

	Count of X variables
	1
	
	
	
	
	

	Observations
	7
	
	
	
	
	

	Adjusted R2
	0.93
	
	
	
	
	

	Analysis of Variance (ANOVA)
	
	
	
	
	
	

	
	Df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	89035.57
	89035.57
	91.60
	0.00021
	

	Residual
	5
	4859.59
	971.91
	
	
	

	Total
	6
	93895.16
	
	
	
	

	Confidence 
	0.95
	
	
	
	
	

	
	Coefficients
	Standard Error
	t-Statistic
	P-value
	Lower 95%
	Upper 95%

	Intercept
	74.07
	114.04618
	0.64
	0.54467
	-219.09
	367.23

	Gauged St Obs
	0.95
	0.09
	9.57
	0.00021
	0.69
	1.20

	Gauged St Obs
	Predicted 
	CHIRPS Obs
	Residual
	Station name
	

	1032.25
	1055.30
	1014.25
	-41.05
	       Wulbareg
	

	1204.28
	1218.83
	1206.99
	-11.84
	       Durrame
	

	1293.44
	1303.58
	1291.22
	-12.36
	       Boditi School
	

	999.47
	1024.14
	1011.32
	-12.82
	       Bilate tena
	

	1115.33
	1134.27
	1173.2
	38.93
	       Badessa
	

	1040.23
	1062.89
	1097.22
	34.33
	      Alaba Kuito
	

	1310.21
	1319.52
	1324.33
	4.81
	      Hosana
	







Table 4 Time series Crop Water and Nitrogen Use Efficiency for Crop land N runoff \leaching indicator 
	

Year 
	Observed
Volumetric
 SWC[%]
R depth 
[30-60cm]
	Predicted
Canopy
Water
Content
    
	Crop
Nitrogen Balance
(RP1)
	Crop
Water
Balance

	Crop
Nitrogen
Use
Efficiency
(RP1)
	Crop
Water Use
Efficiency


	2001
	3.369
	3.248
	0.121
	0.1208
	0.964
	0.994

	2002
	5.519
	5.479
	0.072
	0.0395
	0.991
	0.993

	2003
	5.912
	5.703
	0.142
	0.2091
	0.985
	0.983

	2004
	6.209
	6.255
	-0.016
	-0.0423
	1.002
	1.011 

	2005
	5.339
	5.297
	0.021
	0.0467
	0.997
	0.984

	2006
	5.790
	5.788
	0.147
	0.0120
	0.985
	0.983

	2007
	6.150
	6.147
	0.282
	0.0341
	0.969
	0.992

	2008
	4.742
	4.755
	-0.189
	-0.273
	1.027
	1.019

	2009
	4.474
	4.476
	-0.066
	-0.043
	1.009
	1.000

	2010
	5.834
	5.869
	-0.082
	-0.079
	1.006
	1.001

	2011
	5.698
	5.707
	-0.206
	-0.854
	1.025
	1.017

	2012
	5.167
	5.119
	0.120
	0.0485
	0.984
	0.991

	2013
	5.427
	5.470
	-0.073
	-0.0431
	1.009
	1.017

	2014
	5.709
	5.614
	0.034
	0.1056
	0.996
	0.996

	2015
	3.863
	3.875
	-0.041
	-0.498
	1.005
	1.001

	2016
	3.871
	3.868
	0.083
	0.0029
	0.990
	0.997

	2017
	5.146
	5.041
	0.099
	0.1049
	0.989
	0.990

	2018
	5.435
	5.473
	-0.014
	-0.0381
	1.002
	1.000

	2019
	6.752
	6.678
	0.144
	0.1551
	0.956
	0.996

	2020
	5.792
	5.835
	-0.157
	-0.1697
	1.019
	1.001




