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Water Accounting In Ghataprabha Basin
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Abstract

Water Accounting Plus framework is basically found on open access remote sensing information,
related to the open-access GIS information and hydrological model yield. It is designed to provide
explicit spatial information regarding water depletion and net withdrawal processes in the river
basin. Satellite measurements are used to obtain a great deal of the required data. Data from
hydrological models and water allocation models are used as WA+ inputs. Resource Base Sheet is
extracted which depicts the water balance at the stream basin scale. And it can be taken a look at the
global water equalization and present important water flow segments for the Ghataprabha Basin. And
as a result we got to know that the water stored during the wet season is then depleted in the dry
season. During rainy years, the basin produces water excess over-regulated water and in dry years,
the reservoir is exhausted to fulfill regulated water demand.
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Introduction

Water Accounting is a tool which helps users to understand their assets in a hydrological area. The
International Water Management Institute (IWMI) developed a water accounting method to
characterize water balance segments into water use classifications in the hydrologic cycle (Molden
1997, Molden and Sakthivadivel 1999, Cai et al .2002). Water accounting systems at IWMI gracefully
focus around and total water intake rather than withdrawals. The water accounting structure depends
on real evapotranspiration assessments along these lines, since evaporative consumption is a
fundamental segment of all water exhaustion in a stream basin. Water accounting can give an
intelligible and reliable system for measuring hydrological forms and the dispersion of water over
different contending parts. It likewise thinks about the utilization of water and the advantages and
administrations, including biological system administrations, which result from that utilization,
including the arrival stream of non-expended water.

Water Accounting is required in light of the fact that to know the developing interest and advantages
it brings, and similarly significant, how it tends to be tried. Water Accounting is tied in with
evaluating water assets and employments of water, much like monetary records give data on pay and
consumption. Water Accounting is likewise had to know the ascent of water request, water shortage
and water rivalry, water changeability — managing water deficiencies and managing flooding,
overseeing designation in waterway basins with inundated farming, diminishing negative natural
expenses and circulating water all the more impartially and with better planning.

The Water Accounting Plus framework (WA+) depends on open access remote detecting information,
related to open access GIS information and hydrological model yield. WA+ conveys data on water
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stockpiling, streams and motions for an assortment of land use frameworks utilizing numerous
instinctive resource sheets, tables and maps that are intended to be comprehended by individuals with
specialized and non-specialized foundations the same. The main objective of this task is to
characterize the water supportable to the techniques of the executive by (an) applying the WA+
method to evaluate, on a month-to - month basis, available, exploitable, used and utilizable water
resources for the Ghataprabha. The month to month and yearly records are delivered with a spatial
goals of 250 m for chose notable years for the period 1990-2020; (b) giving contributions to the
Country Water Assessment plan should it be embraced later on, () giving contributions to the Asia
Water Development Outlook, and (d) giving preparing and limit expanding on the WA+ framework,
including yet not restricted to: fundamental hydrology, GIS, remote detecting information, WA ideas,
translation of WA+ results.

The states of the chose stream basin were broke down during 1990-2020 and three verifiable years
were chosen for an itemized examination: 2019 (wet year), 2003 (dry year), and 2017 (average year).
In this paper we depict (1) the movement performed (information assortment and examination,
preparing), (2) the significant yields got from the steering of the Water Accounting+ structure, and (3)
suggestions to water the board choices and conceivable water reserve funds.

WA+ gave a logical system and it summed up water assets conditions and the board in stream basin.
As in other announcing systems, the WA+ system accounts for surface water sources and their
removals to basin experts and national governments (Karimi et al. 2012). The development of the
alleged water accounting besides the system that relies on remote detection analysis and can be
considered as a first demonstration that water accounting can be mainstreamed (Peter Droogers et al.
2010). Water Accounts have given a review of water asset utilize and have empowered the nature of
existing information to be surveyed just as information holes to be recognized. They have been
utilized by chiefs and analysts in an assortment of ways and water accounting in Australia is quickly
expanding in extension and modernity (Micheal Vardon et al. 2006). The effect of land use and
evapotranspiration of scenes on the water cycle is specifically represented by identifying bunches of
land use with daily qualities.

WA+ offers four sheets including: (i) a resource base sheet; (ii) an evapotranspiration sheet; (iii) a
productivity sheet; and (iv) a withdrawal sheet (Karimi et al. 2013). In this paper we are mainly
focusing on Resource Base Sheet. The WA+ is an apparatus for gathering, breaking down, summing
up and revealing the water related data in waterway basins. The WA+ utilizes remotely detected and
other open access information to figure water streams (Karimi et al. 2019). The estimation of the
Water Accounting Plus framework shows the straightforward and checked datasets that can help
arrangement creators to execute national water laws and build up a Measurement - Reporting -
Planning - Monitoring framework. The working speculation is that by having a focal informational
collection and report on water-land-biological systems at the arrangement table with certain
estimations, translation methods, logical meticulousness and it assists with expanding the information
majority rules system and encourages to make water administration increasingly powerful
(Bastiaanssen et al., February 2015).

Methods

BASIN SETTING

The Ghataprabha River rises at an elevation of 884 meters in the Western Ghats and streams
eastbound for a 283 kilometers separation before its junction at Almatti with the Krishna River. The
Ghataprabha catchment territory lies between 15° 45" and 16° 25' N scope and 74° 00" and 75° 55' E
longitude. The river Ghataprabha streams eastward for a 283 km separation before joining Krishna at
Kudalisangam, about 35 km north-east of Kaladgi at a height of 500 m. The waterway flows for about
60 km in Maharashtra's Ratnagiri and Kolhapur districts, before reaching Karnataka's Belgaum
District. It passes through Belgaum and Bijapur Districts in Karnataka and joins the Krishna at about
16 km from Almatti. Ghataprabha catchment area with its tributaries is 8,829sqgkm. Variety of
precipitation in basin K3 varies from most extreme 6875 mm to min 500 mm, typical precipitation is
3687.50 mm.

GIS AND REMOTE SENSING DATA
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The main information used in this investigation includes Landsat 7 Enhanced Thematic Mapper Plus
(ETM+) photos, an advanced height model (DEM), and daily environment (e.g. precipitation) and
waterway stream information reported at precipitation stations and waterway measurements scattered
throughout and around the basin. Landsat images record data from the visible, near infrared and the
electromagnetic range. The data from the infrared is a crucial part of determining the balance of
vitality.

.............

Figure 1. Digital Elevation Model

The WA+ structure imparts data on water stockpiling, streams and transitions for an assortment of
land use frameworks utilizing numerous instinctive asset sheets that are intended to be comprehended
by individuals with specialized and non-specialized foundations the same. The WA+ system center’s
around the utilization of free remote sensing information to keep up an elevated level of
straightforwardness. Remote sensing is a dependable and provides the information. Datasets of
precipitation, evapotranspiration, soil dampness, net essential creation, land use, water surface regions
and water level datasets can be downloaded or decided from the crude satellite information. The
Water Accounting + announcing depend on sheets, tables and maps. Maps made from remote sensing,
GIS and hydrological models premise of circulated calculations on streams, motions and capacity
changes. This information is then ordered via Land Use - Land Cover (LULC) class. The outcomes
are likewise indicated utilizing tributaries and waterways; the month to month release anytime in the
basin with spatial goals of 250 m can be registered. This practically means that for every 250 m of a
river bed, the actual flow in that river can be estimated. The flow changes continuously due to runoff,
base flow, withdrawals and return-flows, apart from storage changes in lake and reservoirs.
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Figure 2. Land Use Land Cover classification of Basin

WATER ACCOUNTS FOR THE GHATAPRABHA BASIN IN KARNATAKA, INDIA

Karnataka's main Water Accounts results for the Ghataprabha River, which include accounting sheets
and spatial maps. Sheet 1 or Resource Base Sheet offers an description of the over-exploitation,
unmanageable, manageable, exploitable, reserved, utilized, and utilizable flows at the river basin
scale. In this sheet, we can discern between landscape ET (by rainfall) and incremental ET (by natural
and man-made withdrawals). It can also be used to assess commitments to the environment and legal
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agreements and to understand water scarcity during dry years. Applying the WA+ procedure to
estimate, on a monthly scale, the available and exploitable water resources for the selected river basin
in Karnataka. Monthly and yearly accounts are produced for the selected historic years for the period
1990-2020 (2003, 2017, and 2019).The data required to generate water accounting sheets is collected
from USGS and NASA websites.

The WA+ resource base sheet contains details on the quantities of water. The inflows are on the left of
the resource base sheet, the middle section includes details about how and in what forms the water
inside a region is drained, and details about exploitable water and outflow data are outlined on the
right. In the absence of any surface or groundwater flowing from beyond its cut-off points to the
room, precipitation is the gross inflow. Net inflow consolidates shifts in water that occur during the
accounting hour. The latest water collection changes are (i) surface water (ASf, Sw), (ii) soil water
like soil moisture storage adjustment (ASf, Gw) in the vadose region and (iii) ice sheet mollify on
three days of the weekend (ASf, Sm). The net inflow is segregated into the scene of
evapotranspiration, and the water in lakes, soils and springs is exploitable. The Evapotranspiration
scene is a result of complex precipitation transport through a hybrid environment of mixed land use,
geographical turns of events, soil types, inclinations, statures and normal stream drainage.
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Figure 3. Schematic representation of the Resource Base Sheet

Capable of insinuating the net inflow short scene Evapotranspiration as exploitable water. This
addresses the non-evaporated part of the net inflow required for downstream use and withdrawals. Of
convenience, the advantage base layer in the exploitable water does not consider the surface and
groundwater in it. The last is handled through the withdrawal sheet. Furthermore, the ET scene is
limited to the four land-use orders "saved land use," "used land use," "adjusted land use,” and
"supervised water use." The bit of guided water usage coming under scene ET tackles
evapotranspiration beginning from precipitation over this specific order of land usage. Immersed
property, for example, gets precipitation, which is not enough to produce crops anyway.

Results

The utilizable outflow during the dry year (2003) is generally 25% of the utilizable surge of the wet
year (2019) going from 7.4 km?®/year to just 0.5 km*/year. The saved outflow (least natural stream) is
set at 1.8 km®/yr. During the dry year, the basin expends 11.2 km?® /year as ET and 0.4 km®/year as
non-recoverable stream. Along these same lines of utilization, there is no adequate water to satisfy the
base stream necessity (just 0.8 km®/year) regardless of whether the water stockpiling (surface and
groundwater) is exhausted by 2.4km?*/year.
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Sheet 1: Resource Base (km3/year)

Basin: Ghataprabha
Period: 2003

Sheet 1: Resource Base (km3/year)

Basin: Ghataprabha
Period: 2017
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Figure 6. Resource Base Sheet during the year 2019 of the Basin

The utilizable outflow during the wet year (7.4 km®/year) is a small fraction of the net inflow
(28.2km?*/year) but a considerable volume that flows is unutilized downstream which, if stored, could
be utilized during drought years. Non-recoverable flow (or polluted water) is computed using global
maps of grey water footprint. The rate of moisture recycling (ET recycled and P recycled on top) is
low but non-negligible (0.6 km*/year). Low values of ET recycled are however normal for river basins
of the size of the Ghataprabha basin. During the wet year, groundwater and reservoirs are filled (0.5
km?/year), while during the dry year, water is taken from storage.
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Storage change needs to be monitored to assess if this is a systematic situation that can lead to
overexploitation of surface and groundwater resources or if it is a natural fluctuation. Annual review
does not provide adequate information; additional perspectives can be obtained from the monthly
analysis of the conditions of the water supply, particularly in dry months. We focus on two particular
elements of Sheet 1—the Utilizable Outflow and the Exploitable Water Resources. Exploitable water
resource is the difference between the net inflow (rainfall, inflows from outside the basin, and change
in storage) and landscape ET from soil moisture infiltrated after rainfall events. It is the maximum
available amount of blue water resources in lakes, reservoirs, rivers, streams and aquifers. Not all of
this water is available, as certain volumes have to be set aside for environmental purposes or might
not be utilizable (i.e., floods). The Available Water is therefore a better basis for assessing the extra
withdrawals and abstractions. The Utilizable Outflow represents water that is not used and could be
considered for future allocation.

Discussion

Based on the data selection which has performed by comparing the different datasets among each
other are been evaluated. The outflows during each year have been verified. The water accounting
analysis of the Ghataprabha basin is performed for historic years. During rainy years, the basin
produces water excess over regulated water and in dry years, reservoir is exhausted to fulfil regulated
water demand.

Conclusion

The WA+ scheme accounts for surface water flows and their withdrawals as in most of the
announcing systems. WA+ is a creative character which is cautious of watershed structures, activity
of land use, express confirmation of critical flows, depiction of used flow, qualification between gross
and net withdrawals, keeping outflows and the benefits resulting from water-weariness systems in
terms of biomass production, carbon sequestration, among others. The transparency of a traditional
marker game plan based on a straightforward data grouping strategy is helpful to the board action
courses and the water approach creative approaches for discussions about water supplies. Water
accounting begins with precipitation and adjusts to occur at net inflow from surface water,
groundwater and snow packs. WA+ provides definitions of water differ in a basin using spatially
spaced rates of evapotranspiration, and analyses of which part is depleted after scene precipitation and
which portion is depleted as a result of elimination. The water used for removals is also divided into
utilized flows and unused outflows.

Resource Base Sheet describes the water balance at the river basin scale. We can, therefore, look at
the temporal variation of the water balance and present the major components of the water balance for
the Ghataprabha basin. As expected, water stored during the wet season is then depleted in the dry
season.
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