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INTRODUCTION
Increasing demands for water results from both rising world population as well as improvements in standards of living. Agricultural demands for water are also still increasing as
supplemental irrigation is adopted in regions where rainfall is not sufficient to met optimal crop water requirements. Water scarcity is a major constraint to expansion of agricultural
production in many countries (Nickson et al., 2007). Benefits of drainage water reuse in irrigation are expressed in agricultural production, the contribution of irrigation to aquifer recharge,
saving in drainage water disposal cost and value of the saved fresh irrigation water. The water is the major source for irrigation in India. The quality of water for irrigation also depends
on the nature, composition of the soil, sub-soil, depth of the water table, topography, climate, etc. The quality of water reflects inputs from the atmosphere, soil, water rock weathering
and pollutant sources. It required for irrigation depends up on the dissolved salts like Na, Ca, Mg & HCO3 in water (Patil & Patil, 2010).
Remote sensing plays an important role for spatial data acquisition from economical perspective. Optical images are simple to interpret and easily obtainable. Drainage water quality
analysis and geographic information system (GIS)-based mapping are significant sides for a strategy to plan drainage water. GIS can be adopted to identify the harmed areas by
drainage water pollution and to get other reliable information over scenarios of current drainage water quality that can be basic side for the effective and productive implementation of
water management programs.

STUDY AREA
HARYANA

INDIA

RESULTS and DISCUSSION

The state of Haryana, INDIA, lies
between 27° 39'-30° 55' N and 74°
27'-77° 36' E and notably, this
region is the part of very fertile
Indo-Gangetic Plain (IGP) also
called as “Rice-Wheat Bowl”
because, it comprises Asia’s
largest rice wheat cropping system
with a continental climatic effect.
The study area encompasses the
Sub-Himalayan system of rocks,
predominantly
concomitant
to
Shiwalik group. The “Yamuna” and
“Ghagghar” are the major river
system in this geographical area.

DATA and METHODOLOGY
This study has been used Multi resolution satellite data of MODIS Sensors’ based
MOD13Q1-NDVI data which have been acquired on cloud free days of 2012 used during
analysis are given in Table 1.
Table 1: Specification of MODIS
Specification Particulars

Satellite

MODIS

Sensor

MOD13Q1-NDVI

Band

7,5,4 ( RGB combination of the

combination

image for study area)

Years

2012

Water Quality Index: Water quality index (WQI) is a dimensionless number that aggregates
multiple quality factors into a single numeric digit by normalizing values to subjective rating
curves. The following formula is used for assessing the suitability of ground water for irrigation.
WQI =Σqi * Wi

As Wi = 1 ...................Eq. 1

Where, qi = Quality Rating Scale, Wi=Unit Weight

The pH and EC have been assigned a maximum weight of 4 and factors like nitrate and Total
Hardness (TH) are weighted as 2. The unit weight of each parameter is calculated by the
following mathematical equation and assigned qi values for the parameters are given in Table 1.
Wi = (Wt) i /Σ (Wt) i

As Σ Wi = 1 ...................Eq. 2

Inverse Distance Weighted for Spatial Interpolation: The distribution of parameter
concentrations have been modeled using an IDW or Shepard’s method which predicts the geoscientific data spatially in terms of their scatterings. The value of target parameters of surrounding
location can be derived as a weighted linear combination of the data values as follows…
Z(X) = Wi (X)zi / Wi (X)

...................Eq. 3

Weights are functions of the Euclidean distance between data location and the predicted location.
Quality rating and quality index are shown in Table 2 and 3 respectively.
Table 2: Quality rating scale (qi) for used parameters
Parameter

Degree of Pollution Rating (qi)
Permissible
(100)

TDS

Table 3: Water quality index categories

<1.5

Slight
(80)
1.5-6.5

Moderate

Description

Severe

(50)
6.5-8.5

Water Quality Index
(0)

31-40.1

Hazardous to
irrigation(extreme)

41.1-49.2

Good hazardous

>8.5

Alkalinity

<150

150-250

250-400

>400

Sodium

<120

120-220

220-350

>350

chloride

<46

46-230

230-460

>460

Nitrate

<70

70-140

141-350

>350

EC

<5

5-15

15-30

>30

PH

<0.7

0.7-1.5

1.5-3.0

>3.0

49.21-58.3

58.31-67.4

Moderate for
irrigation
Good for irrigation

CONCLUSION
Results showed that deterioration of ground water quality in Haryana is not very serious problem
except few areas.
Spatial distribution of water quality parameters were carried out through GIS and irrigation
water quality index techniques.
The use of GIS, Remote Sensing techniques could provide a very useful and an efficient tool to
summarize and to report on the monitoring data to the decision makers in order to be able to
understand the status of the drainage water quality.
Thus, the study illustrates the of Geostatistical Techniques for water quality assessment and
investigating spatial variations of water quality as an effort toward a more effective groundwater
quality management.

Impact of Results on Agricultural Productivity in
Developing Countries and Third World
Knowledge of water index helps in utilization of fertilizers accordingly, ultimately increasing
productivity and Helps developing countries or African countries to wisely use cropping patterns
for increasing productivity.
Provide better platform what kind of crop is suitable for growing at different places accordingly.
One can assess water quality index for crop growth pattern with different nutrients need.
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