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A B S T R A C T   

The rising competition for scarce land and water resources and the need to satisfy the global food demand from 
an ever-growing population necessitates novel methods to monitor irrigation scheme performance for improved 
water use efficiency. The traditional methods employed in sub-Saharan Africa to assess irrigation performance 
are point-based, expensive, and time-consuming, making monitoring and evaluation of these capital-intensive 
projects difficult. This study aimed at employing satellite data with high spatial and temporal resolution in 
assessing the performance of Doho Rice Irrigation Scheme through estimations of actual evapotranspiration. 
Actual evapotranspiration (ETa) was modelled from Landsat 7 imagery using the surface energy balance system 
algorithm on five clear days between January and April 2020. Using equity and adequacy metrics, the derived 
ETa was used to assess the irrigation performance of the scheme. Results showed that the equity indicator was 
generally fair, with the coefficient of variation between 0.11 and 0.08, close to the 0.10 threshold implying 
irrigation water is fairly distributed within the scheme. The average adequacy was 0.87, above the 0.65 
threshold, indicating adequate water supply throughout the scheme. The study’s findings can be used in future 
research and benchmarking with other irrigation schemes to address the country’s water resource management 
challenges.   

1. Introduction 

The projected global population growth and the expected increase in 
food demand coupled with the changing climate patterns are likely to 
constrain water use for agricultural production [1–3]. In addition, irri
gated agriculture has shaped itself at the centre of meeting the future 
food demand amidst climate change and sustainability challenges [4]. 
As much as 70% of the world’s freshwater is abstracted for irrigation 
purposes, a significant portion of it is lost due to inefficient irrigation 
systems [5]. Therefore, performance assessment in irrigated agriculture 
is a requirement for sustainable food production. The performance level 
of surface and pressurized irrigation systems and their sustainability will 
determine if humanity will be able to meet the food demand by 2050 
amidst climate change challenges [6]. 

In sub-Saharan Africa, assessing the performance of irrigation sys
tems has been carried out by various scholars [1, 7-11]. However, one 
common challenge reported by these scholars is insufficient data in 

conducting the studies. Most irrigation schemes have poor 
record-keeping systems and also lack water accounting infrastructure, 
thus hindering primary data collection for research. This is usually 
attributed to the high cost associated with monitoring, lack of mea
surement structures and poor scheme management. This has affected the 
modernization plans of most schemes as baseline data is insufficient. 
Coupling ground-based observations and remotely sensed data would 
help the surface irrigation scheme in sub-Saharan Africa curb this 
problem. 

Remote sensing is a powerful tool that can be used to understand 
agricultural performance at high spatial and temporal resolutions 
[12–14]. The application of remote sensing in estimating agricultural 
performance indicators is becoming more prolific as it provides more 
information, in both time and space than can be provided by traditional 
methods, such as water balance or ground measurements [15, 16]. 
Remote sensing can provide insight into various aspects of agricultural 
production, including the estimation of ETa and biomass production 
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[17]. With the increase in open access to satellite imagery and retrieval 
algorithms, remote sensing provides effective yet spatially and tempo
rally extensive options to estimate agricultural indices, especially for 
evaluating irrigation performance in data-scarce regions, like Africa 
[17]. The use of remote sensing to estimate and evaluate various in
dicators for irrigation performance at the irrigation scheme level (i.e., 
the irrigation perimeter) has been tested and reported for multiple 
spatial and temporal resolutions. 

Several authors have used remote sensing to assess the performance 
of irrigated agriculture across Africa’s surface irrigation schemes [13, 
18-22]. However, no such study has been conducted in Ugandan irri
gation schemes and as a result, little is known about the data-scarce 
irrigated agricultural systems in the country. Remote sensing presents 
an opportunity for data-scarce regions to carry out scheme to basin-wide 
analysis to assess irrigated agriculture performance. 

Doho Rice Irrigation Scheme located in Butaleja District, Uganda 
faces major challenges, including poor water distribution, deteriorating 
irrigation systems, silting canals and lack of water measuring systems 
[23, 24]. The traditional methods currently used to assess irrigation 
performance in Uganda are point-based measurements that take time to 
collect the necessary data, rendering it expensive in the long run. The 
purpose of this study was to assess the performance of irrigation water 
distribution at Doho Rice Irrigation Scheme using remotely-sensed in
dicators in order to determine spatial-temporal changes in irrigation 
delivery at the scheme. Satellite imagery were acquired from Land Sat 7 
at the USGS website during the rice growing season from January to 
April 2020 

2. Materials and methods 

2.1. Description of the study area 

Doho Rice Irrigation Scheme which commenced production in 1942 
is situated in the northern bank of the Manafwa River at 34◦03′ East of 
the Greenwich and 0◦ 56′ North of the Equator in both the Mazimasa and 
Kachonga Sub-Counties of East Bunyole County in Uganda’s Butaleja 
District, as shown in Fig. 1. It has 2500 hectares, of which 2380 have 
been cultivated with rice and the remaining 120 hectares cover scheme 
infrastructure such as agricultural roads, reservoirs, water transmission 
lines and bridges [23]. The scheme is sub-divided into 11 key blocks, 
namely, 1A, 1B, 2A, 2B,3, 4A, 4B, 5A, 5B, 6A, and 6B, through which 
water is distributed via drawn up schedules depending on water 

Fig. 1. Location of Doho Rice Irrigation Scheme.  

Table 1 
Salient features of the studied irrigation schemes.  

System Name Doho Rice Irrigation Scheme 

Type of system River diversion 
Name of river River Manafwa 
Management system Government/Cooperative Society 
Command area (ha) 1000 
Scale * Large 
Land holding within the scheme** Smallholder 
Average size of farm area (ha) per household 0.2 
Number of households 3927 
Cropping pattern Lowland rice 
Cropping intensity (%) 200 
Average Annual rainfall, P (mm) 1186 
Annual potential evaporation, ETo (mm) 1617  

F. Wamala et al.                                                                                                                                                                                                                                
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available in River Manafwa. Detailed characteristics of the scheme are 
presented in Table 1. 

2.2. Remote sensing data 

Landsat 7 ETM+ data sets with a full aperture, 5 percent absolute 
radiometric calibration, a Thermal infrared (TIR) signal of 60-metre 
spatial resolution, and a revisit time of 16 days was used in this study. 
This data was freely available via the USGS Earth Explorer data portal 
(https://earthexplorer.usgs.gov/). Landsat 7 is the calibrated and reli
able Earth-observing satellite ever put into orbit. Furthermore, since the 
research area is contained inside a single scene (Path 170 Row 059), it 
was possible to download at least two images per month and focus solely 
on the cloud-free available from January to April 2020. Landsat 7 was 
chosen over Landsat 8 because of its spatial resolution of thermal band 6. 
Every image has a spatial resolution of 60 m and 6 bands (Bands 1–5 and 
7) covering visible and near-infrared (NIR) wavelengths. In addition, a 
thermal band (Band 6) is also included in the images, recorded at 60- 
metre spatial resolution and was resampled to 30 metre spatial resolu
tion using the nearest neighbour method. 

2.3. Meteorological data 

Meteorological data was obtained from the National Aeronautics and 
Space Administration (NASA) Earth data portal through the Global Land 
Data Assimilation System (GLDAS). GLDAS is a one-of-a-kind uncoupled 
land surface modelling system that runs many models and incorporates a 
vast amount of observed data, to ingest satellite and ground-based 
observed values. It runs on a global scale with a spatial resolution of 
0.25◦ and 3 h of step data [25]. Therefore, when working with places 
where data is scarce or there is no ground meteorological information, 
using GLDAS datasets is very beneficial [26, 27]. The NASA Giovanni 
Earth Data portal provides air temperature data, air pressure, specific air 
humidity, wind speed, longwave and shortwave radiation (https://gio
vanni.gsfc.nasa.gov/giovanni/) was obtained monthly for the study 
area. The data was also resampled using the nearest neighbour approach 
to match the 30 m spatial resolution of the satellite images. Fig. 2 shows 
the monthly variation of rainfall and reference evapotranspiration at 
Doho Rice Irrigation Scheme. 

2.4. Surface energy balance model for ETa 

The SEBS model, a residual method was utilized in this study since it 
is available in Integrated Land and Water Information System (ILWIS), 
open-source software that is simple to use, unlike other models that 
require much experience to build or apply in commercial software. The 
input data layers, such as surface albedo, Normalized Difference Vege
tation Index (NDVI), surface emissivity, and land surface temperature, 
required to run the SEBS model, were created using satellite images and 
meteorological inputs for the appropriate acquisition period. 

Surface Albedo is the average reflectance of the sun’s spectrum with 
values ranging from 0 to 1 basing on the land cover. It is calculated using 
a statistical relationship established from radiative transfer simulations 
as expressed in Eq. (1) [28]. 

α =
0.356B1 + 0.130B3 + 0.373B4 + 0.085B5 + 0.072B7 − 0.0018

1.016
(1) 

Where B stands for satellite bands. 
NDVI helps differentiate bare soil from grass, detect plants under 

stress, and differentiates between crops and their growth stages [29]. It 
is expressed as: 

NDVI =
NIR − Red
NIR + Red

(2) 

Surface emissivity refers to the surface ability to transform heat en
ergy into radiant energy. It is widely expressed using a logarithmic 
expression based on NDVI as expressed in Eq. (3) [30]. 

ε = 1.0094 + 0.047 In(NDVI) (3) 

In the residual method, latent heat (λETa) is calculated as a residual 
of the surface energy budget using the above inputs applying the SEBS 
expression in Eq. (4). 

ETa = (Rn − H − G)/λ (4)  

where λETa is the turbulent latent heat flux (λ is the latent heat of 
vaporization), Rn is the net radiation, H is the turbulent sensible heat 
flux, and G is the soil heat flux. However, satellite images represent an 
instantaneous observation in time and hence ETa was in initially mm s −
1. Daily evapotranspiration was therefore determined based on the 
evaporative fraction, assumed to remain constant throughout the day 

Fig. 2. Monthly variation of rainfall and reference evapotranspiration.  
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[31]. Total daily evapotranspiration was determined following Eq. (7) in 
[32]: 

The equation to calculate the net radiation is given by: 

Rn = (1 − α) ∗ Rswd + ε ∗ Rlwd − ε ∗ σ ∗ T4
s (5)  

where α is the surface albedo, Rswd is the downward solar radiation, Rlwd 
is the downward longwave radiation, ε is the surface emissivity, σ is the 
Stefan-Boltzmann constant, and Ts is the surface temperature. 

The soil heat flux equation is parameterized as: 

G =
T
α
(
0.0038α+ 0.007α2)( 1 − 0.98NDVI4)Rn (6) 

When calculating turbulent sensible heat flux, Eq. (7) is used. 

H = ρair ∗ CP ∗
Taero − Ta

rr
(7)  

where Taero is the ‘aerodynamic surface temperature’ obtained by 

extrapolating the logarithmic air temperature profile to the roughness 
length for heat transport or, more precisely, to the sum of the zero-plane 
displacement height [33]; rr is a radiometric-convective resistance. 

2.5. Validation of ETa using the advection-aridity (AA) – in situ model 

The AA model was used for the validation of ETa derived using the 
SEBS algorithm. In the absence of direct measurement of ETa in the field, 
Brutsaert & Stricker [34] proposed the AA method to calculate ETa using 
only a few in situ meteorological parameters which are easily and 
routinely available at standard weather stations. Scientists have widely 
used this method to validate remotely sensed ETa, especially in 
data-scarce areas [32, 35, 36]. The method is largely empirical, and it is 
derived from an adaptation and integration of ideas suggested previ
ously in the literature [37–39]. It progresses to just a unique and quick 
parametric equation that is simple to apply [34]. The AA model for 
estimating sectoral evapotranspiration expresses the ETa as a blend of 
the wet environment (ETw) and potential evapotranspiration. 

Fig. 3. Summary of the methodology. Adapted from ([35]).  
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ETa = 2ETw − ETO (8)  

where ETa is the actual evapotranspiration, ETw is the evapotranspira
tion under a wet surface, and ET0 is the potential evapotranspiration 
[35]. 

For wet surface evapotranspiration, Priestley & Taylor (P-T) equa
tion [34, 40]: 

ETw = αe
Δ

Δ + γ
(RN − G) (9) 

The sole recommended way to determine ETO is to use the FAO 
Penman-Monteith method. This method is employed because short crop 
ETO is directly related and explicitly covers physiological and aero
dynamic properties at the studied location. Considering all this, Eq. (10) 
by [41] was employed to calculate ETO: 

ET0 =
Δ

Δ + γ
(RN − G) +

γ
Δ + γ

∗ Er (10) 

And an empirical wind function f(u2) for determination of relative 
evaporation Er as: 

Er = f (u2) ∗ (esat − ea) (11)  

where (RN − G)is the net available energy at the surface, αe = 1.26 is the 
Priestley & Taylor (P-T) coefficient, Δ is the slope of saturated water 
vapour pressure gradient at the current air temperature (kPa ∘C− 1), γ is 
the psychometric constant (kPa ∘C− 1), f(u2) is estimated in the form of 
f(u2) = 0.26(1 + 0.54u2), u2is the mean wind speed (ms− 1) at a given 
height above the ground surface, while ea and esat are the actual and 
saturation vapour pressures, respectively [35]. 

The AA model is a point method that uses in situ meteorological data 
from the nearest weather stations to the study area for the time of the 
research. Data used for this model included temperature, humidity, and 
wind speed. This data was acquired from both the Doho Irrigation 
Scheme weather station and the Tororo weather station. 

2.6. Estimation of crop evapotranspiration, ETc 

ETc is a term that refers to the maximum amount of ET required by a 
certain crop type with specific attributes under complete soil water 
supply, but not necessarily a saturated surface, as ET0 does [42]. Under 
the same climatic conditions, differences in leaf anatomy, stomatal 
features, aerodynamic qualities, and even albedo lead the ETc to differ 
from the ETO. ETc was calculated using Eq. (12) as discussed by [43]. 

ETc = Kc ∗ ETO (12) 

Where Kc is the crop coefficient linear segment model proposed by 
the FAO specifications and varying at each crop stage. Given that rice 
growers dominate the irrigation scheme under study, the Kc values for 
rice were used. ETO is the reference evapotranspiration mmday− 1 

2.7. Irrigation water distribution indicators 

2.7.1. Equity 
This is a critical element of irrigation management, which deals with 

the spatial distribution of water from the perspective of the system 
manager for large supply-based irrigation systems [44]. Equity does not 
implicate equality and to differentiate the two, statistical measures of 
deviation from the mean ought to be used [45]. Akhtar et al. [35] used 
the Coefficient of Variation (CV) of ETa to estimate the equity of an 
irrigation system at sub-basin level. 

Equity (CV) =
Standard deviation of ETa (σ)

Mean of ETa (μ) (13) 

If an irrigation scheme is supply-based rather than demand-based, 
there would be a thin layer of an equal amount of water to various 

subunits [46]. Therefore, a low CV of ETa across the irrigation system 
would indicate low inequity and vice versa. 

2.7.2. Adequacy 
The adequacy indicator is used to measure the sufficiency of water 

delivery to a known command area as well as the reduction in ETa [47]. 
Bos et al. [45] stresses that all indicators that measure adequacy must 
include an estimation of demand. The demand may be strictly scientific, 
such as ET demand for specific crops, or it can include soil water re
quirements, such as those used to estimate land preparation water re
quirements and water lost through natural seepage and percolation. 
Akhtar et al. [35] employed the relative ET to detect water shortages in a 
given time frame. The following dimensionless ratio can be used to give 
valuable information to the water manager: 

Adequacy (RET) =
ETa

ETc
(14) 

According to Bandara [48], RET=0.65 is the critical value of this 
indicator, and anything below that is considered a poor irrigation system 
performance, which gradually leads to a loss of crop yield and biomass. 
Additionally, higher RET values in a scheme indicate that it is under less 
stress, and vice versa [49]. RET of 0.75 to 1.0 indicates sufficient water 
supply [46]. The flow chart provided in Fig. 3 sums up all the steps 
followed in executing the methodology. 

3. Results and discussion 

3.1. Validation of SEBS-estimated ETa with AA model estimates 

Actual evapotranspiration estimations from SEBS (ETaSEBS) were 
compared to in-situ actual evapotranspiration from the advection aridity 
equation (ETaAA). Table 2 and Table 3 shows ETaAA and ETaSEBS in mm d 
− 1 estimations over stations 1 and 2, respectively, for the 5 days 
investigated in this research. An error analysis of SEBS evapotranspi
ration relative to Advection Aridity evapotranspiration was also per
formed, with errors defined by subtracting ETaAA from ETaSEBS. The 
mean absolute errors (MAE) for both stations were relatively low, 
indicating few overestimations during the five days of the study. 

Based on these validation results, the ETa estimated by SEBS and the 
ETa calculated by AA at the two meteorological stations have a good fit, 
with coefficients of determination R2 = 0.71 and R2 = 0.68, respectively. 

Table 2 
ETaAA and ETaSEBS estimates in mm d − 1 over station-1.  

Date ETaSEBS ETaAA Error (ETaSEBS − ETaAA) Absolute Error 

09/01/2020 1.867 1.642 0.228 0.228 
25/01/2020 1.834 1.917 − 0.083 0.083 
10/02/2020 1.847 2.249 − 0.403 0.403 
13/03/2020 1.878 0.749 1.128 1.128 
30/04/2020 1.831 2.318 − 0.488 0.488    

MAE 0.466    
R2 0.709    
RMSE 0.588  

Table 3 
ETaAA and ETaSEBS estimates in mm d − 1 over station-2.  

Date ETaSEBS ETaAA Error (ETaSEBS − ETaAA) Absolute Error 

09/01/2020 1.918 1.799 0.118 0.118 
25/01/2020 1.878 2.062 − 0.184 0.184 
10/02/2020 1.835 2.283 − 0.448 0.448 
13/03/2020 1.932 1.015 0.917 0.917 
30/04/2020 1.896 2.054 − 0.158 0.158    

MAE 0.365    
R2 0.682    
RMSE 0.472  
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The highest ETa estimated by AA was 2.32 mmday-1 in a dry month, 
with a lowest of 0.749 mmday-1 realized in a chilly month. These 
findings are consistent with those of [35], who found that in cool 
months, the AA model estimations were lower than the SEBS estimates. 
This was ascribed to the fact that the AA model employs a version of the 
Penman-Monteith equation which does not perform well during periods 
when the available energy (Rn) is negative or extremely near to zero. 

3.2. Spatial distribution of actual evapotranspiration 

Using the SEBS algorithm in ILWIS software, the actual evapotrans
piration of Doho Rice Irrigation Scheme was calculated for all cloud-free 
days throughout the study period. Table 4 shows the fundamental sta
tistical characteristics of the calculated ETa in the scheme across the 5 
days of this research. 

The maximum computed ETa throughout the catchment area ranged 
from 1.95 to 2.20 mmday− 1 as shown in Table 4. The mean actual 
evapotranspiration ranged from 1.82 to 1.87 mmday− 1, indicating that 
estimated values were clustered towards the mean and showed minimal 
variation. This variability in SEBS predicted values is similar to that 
reported by Rwasoka et al. [32] when estimating ETa in Zimbabwe’s 
Upper Manyame catchment. 

Figs. 4 (a-e) shows the SEBS modelled spatial distribution of actual 
evapotranspiration in the scheme across the study period. 

The values registered per day represent the amount of water lost 
from a cropped surface in millimeters of water depth. A case in point, a 
value of 2.19mmday− 1 recorded on January 25, 2020 indicates that 21.9 
m3 of water per hectare were lost from the cropped surface. This also 

Table 4 
SEBS computed ETa maximum, minimum, mean, and standard deviation in 
mmday− 1.  

Date Max Min Mean Standard deviation 

09/01/2020 2.20 0.00 1.87 0.16 
25/01/2020 2.19 0.00 1.86 0.13 
10/02/2020 2.13 0.00 1.83 0.12 
13/03/2020 1.95 0.00 1.87 0.13 
30/04/2020 2.10 0.00 1.82 0.13  

Fig. 4. SEBS modelled spatial distribution of actual evapotranspiration in the scheme across the study period. (a)-(e) estimated ETa by SEBS on 09/01/2020, 25/01/ 
2020, 10/02/2020, 13/03/2020, 30/04/2020. 

Fig. 5. Spatial equity of water for the days studied.  
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shows that a lot of water was lost from the fields in January, as it had 
higher values than the other months studied. This is due to the high 
temperatures that accompany the month of January. Because April is a 
wet month, low ETa values were recorded on 30/04/2020, indicating 
that less water was lost per hectare from the cropped surface. 

These results also show that the areas with the highest estimated 
actual evapotranspiration in the Doho Irrigation scheme were in the 
southern sections of blocks 5A and 4A and the north-eastern parts of 
blocks 1B1 and 1A1 near the Kapisa gates, where water is fed into the 
scheme. Estimated ETa in these places was roughly in the upper 80% of 
the range of estimated values on a specific day. This is owing to the high 
quantity of water and low elevation in these blocks. On the other hand, 
Fig. 4(a)-(e) clearly show that the scheme’s northwest and some parts of 
the southwest experienced lower ETa rates, with values in the lower 20% 
of the predicted ETa range. 

3.3. Irrigation performance assessment 

3.3.1. Equity 
Spatial Equity is a crucial characteristic to consider when evaluating 

the performance of an irrigation scheme using the coefficient of varia
tion (CV). The equity indicator is tested against a criterion where 
0.00–0.10 and a standard deviation (S.D) less than 10% is considered 
good, 0.11–0.25 is considered acceptable, and greater than 0.25 is 
considered poor. Fig. 5 displays the CV and corresponding S.D of Doho 
Rice Irrigation Scheme for each day studied. 

These results reveal that spatial equity was typically fair and 
acceptable during the study period, with the best result (σ = 15.9%, CV 
= 0.08) reported on the 10/February/2020 and the worst result (σ =
21.3%, CV = 0.11) registered on the 10/January/2020, a hot day. These 
findings are similar to those obtained by [23] while conducting a hy
draulic performance evaluation of the Doho Rice Irrigation Scheme’s 
water conveyance system. 

A further analysis was done on individual blocks of the scheme with 
results displayed in the Appendix A. These revealed that field blocks 1B1 
and 1A1 performed poorly (high inequity) on all of the days studied, 
with no day scoring above the threshold values. This is typically linked 
to the fact that the Doho Rice Irrigation Scheme is supply-based rather 

than demand-based, resulting in a thin layer of identical quantity of 
water being provided to different blocks regardless of the cropping 
pattern. 

3.3.2. Adequacy 
Figs. 6(a)-(e) show the results of the Doho Rice Irrigation Scheme’s 

sufficiency for water use measured using the adequacy indicator for the 
study period investigated. The mean value for spatial adequacy was 0.87 
throughout the study period, which was higher than the essential 
threshold of 0.65 and indicates a fair sufficient water supply throughout 
the scheme. 

The results show that there is high inadequacy in both February and 
April, implying that crop water requirements were substantially more 
than the water delivered by the water managers. As a result, supply was 
not carried out in accordance with crop water requirements throughout 
these months. These results are similar to those acquired by Akhtar et al. 
[35] while measuring irrigation performance in large river basins under 
data-scarce conditions in the Kabul River basin, Afghanistan, where they 
obtained an average adequacy value of 0.84 over their study’s summer 
period. 

4. Conclusions 

The method used to estimate ETa and the results obtained from this 
study could potentially be used in future research and benchmarking 
with other irrigation schemes, which will play an important role in the 
country’s investment plans tackling water resource management 
challenges. 

Irrigation managers should develop a water distribution schedule 
informed by objective data from field blocks for better spatial distribu
tion results or embrace digital irrigation operation systems such as 
installing canals equipped with modules and combined with automatic 
or fixed regulators. Since such modern facilities have been tested and 
programmed to meet equity irrigation goals, the spatial variability 
across the scheme will be reduced. 

Irrigation managers should conduct regular surveys to examine 
water-stressed areas of the scheme. To aid this, pertinent institutions 
should invest proactively in the improvement and modernization of 

Fig. 6. Spatial-temporal variation of adequacy (a)-(e) registered on 09/01/2020, 25/01/2020, 10/02/2020, 13/03/2020, 30/04/2020 respectively.  

F. Wamala et al.                                                                                                                                                                                                                                



Smart Agricultural Technology 4 (2023) 100184

8

irrigation infrastructure by implementing cutting-edge technologies 
such as Remote Sensing to guide water managers on when, where, and 
how much water to distribute. This can also be accomplished by building 
the capacity of local labour and shifting the system from a supply-based 
to a demand-based one to attain water sufficiency. 
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Table A1 
Equity of water supplied for the month of 09/January/2020.  

Field Block 
Name 

Mean Standard 
deviation 

Spatial Coefficient of 
Variation (CV) 

Comment 

3 1.867 0.216 0.116 Acceptable 
2A 1.867 0.085 0.045 Good 
2B 1.882 0.034 0.018 Good 
6B 1.894 0.029 0.015 Good 
6A 1.908 0.033 0.017 Good 
5B 1.845 0.077 0.041 Good 
5A 1.924 0.084 0.043 Good 
4B 1.869 0.039 0.020 Good 
4A 1.904 0.037 0.019 Good 
1B2 1.876 0.026 0.014 Good 
1A2 1.892 0.033 0.017 Good 
1B1 & 1A1 1.877 0.171 0.091 Acceptable 
Overall 

Scheme 
1.874 0.213 0.114 Acceptable  

Table A2 
Equity of water supplied for the month of 25/January/2020.  

Field Block 
Name 

Mean Standard 
deviation 

Spatial Coefficient of 
Variation (CV) 

Comment 

3 1.875 0.112 0.059 Acceptable 
2A 1.872 0.051 0.027 Good 
2B 1.873 0.025 0.013 Good 
6B 1.879 0.022 0.011 Good 
6A 1.883 0.025 0.013 Good 
5B 1.873 0.020 0.011 Good 
5A 1.895 0.167 0.088 Acceptable 
4B 1.862 0.019 0.010 Good 
4A 1.879 0.031 0.016 Good 
1B2 1.871 0.025 0.013 Good 
1A2 1.881 0.025 0.013 Good 
1B1 & 1A1 1.871 0.168 0.090 Acceptable 
Overall 

Scheme 
1.869 0.191 0.109 Acceptable  

Table A3 
Equity of water supplied for the month of 10/February/2020.  

Field Block 
Name 

Mean Standard 
deviation 

Spatial Coefficient of 
Variation (CV) 

Comment 

3 1.851 0.074 0.040 Good 
2A 1.834 0.028 0.015 Good 
2B 1.831 0.032 0.017 Good 
6B 1.847 0.029 0.015 Good 
6A 1.847 0.029 0.016 Good 
5B 1.837 0.031 0.016 Good 
5A 1.857 0.077 0.041 Good 
4B 1.823 0.033 0.018 Good 
4A 1.843 0.036 0.019 Good 
1B2 1.834 0.047 0.026 Good 
1A2 1.843 0.031 0.017 Good 
1B1 & 1A1 0.826 0.165 0.199 Acceptable 
Overall 

Scheme 
1.835 0.159 0.087 Acceptable  

Table A4 
Equity of water supplied for the month of 13/March/2020.  

Field Block 
Name 

Mean Standard 
deviation 

Spatial Coefficient of 
Variation (CV) 

Comment 

3 1.875 0.074 0.039 Good 
2A 1.872 0.052 0.027 Good 
2B 1.886 0.025 0.013 Good 
6B 1.871 0.021 0.011 Good 
6A 1.879 0.021 0.011 Good 
5B 1.881 0.026 0.014 Good 
5A 1.864 0.074 0.040 Good 
4B 1.880 0.031 0.016 Good 
4A 1.875 0.129 0.069 Acceptable 
1B2 1.897 0.018 0.009 Good 
1A2 1.884 0.024 0.013 Good 
1B1 & 1A1 1.857 0.167 0.090 Acceptable 
Overall 

Scheme 
1.870 0.165 0.088 Acceptable  

Table A5 
Equity of water supplied for the month of 30/April/2020.  

Field Block 
Name 

Mean Standard 
deviation 

Spatial Coefficient of 
Variation (CV) 

Comment 

3 1.823 0.110 0.060 Acceptable 
2A 1.834 0.054 0.029 Good 
2B 1.837 0.025 0.014 Good 
6B 1.830 0.023 0.012 Good 
6A 1.832 0.026 0.014 Good 
5B 1.840 0.025 0.013 Good 
5A 1.823 0.080 0.043 Good 
4B 1.836 0.026 0.014 Good 
4A 1.840 0.028 0.015 Good 
1B2 1.818 0.024 0.013 Good 
1A2 1.816 0.034 0.018 Good 
1B1 & 1A1 1.805 0.164 0.091 Acceptable 
Overall 

Scheme 
1.822 0.164 0.090 Acceptable  
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