Assessment of climate change impact on streamflow prediction using SWAT
a case study of Cauvery river basin, Peninsular India

INTRODUCTION *

Parthiban Loganathan’ , Amit Mahindrakar?

1. Research Scholar, School of Civil Engineering, VIT University, Vellore, INDIA. (corresponding author)
2. Professor, School of Civil Engmeermg VIT University, Vellore, INDIA.

&f\{ﬂﬁ

mvg

METHODOLOGY

The Ensemble of future climate model data for all selected
scenario (RCP 2.6, RCP4.5, RCP 6.0 and RCP 8.5) are made

* (Climate change impacts on hydrological regimes over the " Data Preprocessing - — with the help of ranks obtained from the experiment.
past few decades turned our focus on assessing the ) | | oo p?;i{?fe;':; renes  The SWAT model is used to project future streamflow
reliability of modelling water resources in past and future ' Observed Station Data l discharge based on four different Representative
projections. - Concentration Pathways (RCPs).

* Evaluating the information on climate change over a a~ | |- T T T s s == - 1 Stationwise seasonaland | * The future streamflow predicted using each RCP is assessed
global scale is made possible through General Circulation -Q%m".' Rives _ I| 16xCMIP5 e BCS| | monthly trends with for the variations and impact of climate change on water
Models (GCMs). 1| AOGCM : performance evaluation resources over the Cauvery river basin.

. Regional-scale climate change impacts on hydrological m Pondichenny | J' | : J' To improve the SWAT model consistency, it 1s calibrated Wlth
structures can be performed by downscaling GCMs from | - | I i b cod on PEP monthly observed data for 1976-2005 (Warmup period
T A [ remoriag 16 x GCM . anring Hasedon (1976-1980), Calibration (1981-1995) and Validation (1996-

' . . qd Historical Station |— l 2005)) from available 35 stream gauge stations using

* The GCMs are ranked based on their performance in | ' Data : Sequential Uncertainty Fitting Algorithm (SUFI-2)
representing the djcu!y historical chmate parameters such FIG 1. Cauvery River Basin extent and boundary C . | GCM Ranking + To deal with input and model uncertainty the observed and
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* The ensemble of historical and future projected data will | , [ | confidence interval (95 PPU).
help 1n a better projection of climatic conditions over | I
different possible future scenarios. g I Ft.lture projected ] SWAT Model L ® Calibration Best fit line of calibration : _ Validation Best fit line of validation

« Soil and Water Assessment Tool (SWAT) is adopted to = : Cl'm:ct:nd:rtiz?r" : 3 e
model the hydrological system in the selected basin with , | 3 "5 I.' . sl : .

.. . s 8 ) $ .
the help of observed climatic and topographical data. | . Preforming model Futurepredicted | & ™ i.,:_/-—/‘l//r L ! L e

STU DY REG ION | I consistencythrough — streamflowfor4 Z .k -’. e | " o - :ﬁ_ A p .

S » | | Topographicaldata —+ SUFI-2 algorithm scenarios | e . e o .

» Cauvery River basin falls in peninsular India and lies = < : : 0.2 8 P oz e .
between 75°27°E to 79°54°E and 10°9°N to 13°30°N. | | UASNEESSSGS AP e ey = @ | 2T T T T oo i e g =

It has a spread over states of Tamil Nadu, Karnataka FI1G 4. Briet Methodology Com e e T Co o e e T
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Kerala and Union Territory of Puducherry, draimning an |
area of around 85,000 Sq.km. 9 | RESULTS & DISCUSSION s
« It is confined by the Western Ghats on the west, by the \ 7 TR,
Eastern Ghats on the east and south. (a) Upper 25| 5%
 The key regions of the basin are covered with agricultural \ 8 TREPAE BEERAS TRCRSO HEERSS B lome Sy
. . N LL
land up to 67% of the total area and 20 % of the basin1s | - i I -
covered by forest area (CWC and NRSC, 2014). Legend § ‘ 02l 9 . 1 '_"I =2

* The Cauvery river basin has four seasons namely Winter CAUVERY ® 15-M.H.Halli © 33-Thimmanahalli : | | , 8§ | — | | | | |
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* Sixteen models from various institutions were selected FIG 2. Cauvery River Basin Observation Stations l ﬁ A ﬂ A 2008), 1823-1834.
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Indian Metrological Department (IMD) for the 35 = EEUUSEUSEESERRIEEERITARUERETN - i
stations located in the Cauvery river basin for the period  * [VT{TARRTIIATIVRITIATATIYI Y -
of 1976-2005. )

* The river basin 1s further classified into upper, middle
and lower Cauvery river basin based on its weather
pattern and discharge statistics.

* Historical GCM datasets are regridded to the station
scale and trimmed to the observed data specifications..

FIG 5. Predicted Future Streamflow under different scenarios
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* The daily observation data from gauge station 1s used to model the
monthly discharge , Climatic parameters such as Precipitation (pr),
Surface Temperature (Tas), Minimum Temperature (Tmin) and
Maximum Temperature (Tmax) were selected for modelling the
discharge.
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FIG 3. Sample Station Observed and GCM Data
(Precipitation, Temperature and Discharge)





