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A Declslon Support Sysiem

Decision

A reasoned choice among alternatives

Definition of a DSS

Computer based systems integrating tools and
databases that assist a decision-maker in making

informed decisions and analyze consequences.




Wy a Decision Support Systemn

Misconception: A DSS takes decisions
Using a DSS, a project manager is able to

make rational use of resources without an

in-depth knowledge of modeling techniques

Provides timely information
Communicate result to a larger audience
Open and unbiased working

Scenario analysis




Hodeling Methoology under BSOS (P)

A river basin is divided into a number of sub-
basins based on the location of hydraulic
structures and hydrological network

A hydrological model (NAM) is calibrated for

each sub-basin to estimate the hydrological
components (evaporation, rainfall recharge,
overland flow, interflow and base flow) ~ Soul

An allocation model (MIKE Basin) in
conjunction with hydrological inputs is used
to allocate the available SW and GW ~ Heart

DSS is used to analyze scenarios ~ Brain
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NAIW Model uncer DS ()

Objective

« NAM model provides a conceptual representation
of land phase of hydrological cycle and simulates
rainfall-runoff processes at the catchment scale.

Basic data requirements
Precipitation time series

Temperature time series (for snow melt modeling)
Evapo-transpiration time series
Observed discharge time series

Basic model outputs
Catchment runoff
Subsurface contributions (base flow, interflow)
Actual evapo-transpiration
Groundwater recharge and levels
Soil moisture storage content
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RAINFALL RUNOFF SIMULATION
PARAMETER FILE

SIMULATION DATE : 15-AUG-2012 13:

* % * * *

22:10

Thiruvegapura.rrll

* % % % %

RN AN A AN AN A A AARAANAAAAAAANNRAARNNANRN

SIMULATED PERIOD : From: 2001/ 1/ 1 8:00 To:

TIMESTEP : 24.00 HOURS

(Accumulated values in mm)

Catchment: THIRUVAGAPURA, Area= 94.62 km2
________________________ +_______________________
Period | Q-obs Q-sim %diff
________________________ +_______________________
2001/ 1/ 1 - 2002/ 1/ 1| 1174.6 1307.8 -11.3
2002/ 1/ 1 - 2003/ 1/ 1 | 878.1 1094.7 -24.7
2003/ 1/ 1 - 2004/ 1/ 1| 1170.6 1010.8 13.6
2004/ 1/ 1 - 2005/ 1/ 1 | 1547.9 1656.3 -17.0
2005/ 1/ 1 - 2006/ 1/ 1 | 1707.1 1618.5 5.2
2006/ 1/ 1 - 2007/ 1/ 1 | 1981.8 1897.3 4.3
2007/ 1/ 1 - 2007/12/31 | 2521.6 2612.9 -3.6
________________________ +_______________________
| :

Coefficient of determination: R2 0.749|
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Tabular Presentation of Components of Hydralogic Cycle
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NAM Results

Observed/Simulated Groundwater Levels
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River Basin Sehematization







DSS ([P) Main Functionalities

 Process and analyse GIS and time series information

 Publish selected information (general, drought, flood..)

e Model applications for long-term/short-term planning
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- Beneration & Comiparisen of Seenarios

Bl DHI Solutions - workspacel = X

Connection  View  Settings @

: Scenarios I Chart1 | f Start Page B ThinkGeo Map Data View |} ThinkGeo Map Data View B} ThinkGeo Map Data View %3 Scenario of UpperBhimaSeasonal ~ 4 b X ||} Properties ofx

: UpperBhimaSeasenal - WaterlJser = k @ Q Q G\ a - Inn\

E‘ﬁ Models and Scenarios UpperBhimaSeasonal - WaterUserMNode - Feature Layer  »

i ComparisonConfiguration
= Model Setups
‘-_ Group of Artificial Recharge BM26
= Group of Khadakwasla
Group of Pawna pipeline
Group of Pepsi
Group of Sample reservair
Group of UB seasonal
Group of UpperBhima Seasonal 244Apri2
Group of UpperBhimaSeasonal
-l UpperBhimaseasoral
Scenario of UpperBhimaSeasoral
f Simulation of Scenario of UpperBhima
- ¥hadakwasla

Model explorer

4| I |

) U pperBhimaSeasonal - WaterUserNode

‘e UpperBhimaSeasonal - RiverNode

W UpperBhimaSeasonal - ReservoirNode

€3 UpperBhimaSeasonal - HydroPowerhode
~— UpperBhimaSeasonal - Reach

|~ UpperBhimaSeasonal - Catchment

structure

84297359694, 20304483503 (75,7256, 17.9393)

ANl

Appearance

Display Attribute Name

Layer Style Point Layer Style
Style Type Simple

Text Style Text Style
Transparency o

Misc

MName UpperBhimaSeasonal - WaterUse
Visible True

Properties

Name
The name of the layer.

Tools Explorer

Search toolbox

FeatureLayer Tools

Scenario of UpperBhimaSeasonal =

Search Text ‘ Q‘

Y Favor... “H GIS I'Q Scen.. ] Sprea.. | b Time..

Name

B HydroPowerNode
Bl ReservoirNode
B WaterUserNode
® MEBLegfile

® MZAdapter

Type

Model Object Group
Model Object Group
Model Object Group
Other Qutput Data
Other Qutput Data

admin | Connected to: Maharashtra | Status: Ready

=-fg Geo Processing
% Dissolve Feature Class
% Measure
\\ Thiessen Polygons
- QutputTools
-y, Export to KML file
% Exportto shape file
% To database
= i RasterInterpolation
\\ Inverse Distance Weighted Interpolation
'\ Kriging Interpalation
% Mearest Meighbour Interpolation
% Radial Basis Interpolation
g Raster Processing
% Vectorto Raster
'\ Zonal statistic
Soil Erosion

Tools




Ml DHI Solutions - workspacel

Connection  View  Settings

- Time series

L Chartl M4 Start Page BB} ThinkGeo Map Data View | BB ThinkGeo Map Data View [m ThinkGeo Map Data View |

B--.T-é Database (by Group)
i annual recharge

: | Metearalogy

i Evaporation

- Rainfall_IMD
Rainfall_State_Automatic

- | Khandala

-l Kumbheri

- | Mighoje

-|o# Pargaon

o Paud

-l Pimpalgaon
- | Pimpalwandi
- | PimpleGurav
- Rakshewadi

- |t Shirur

- |o# Wagheli

| Wegre

-l Rainfall_State_older
-l Rainfall_State_Standard

Reservoirs

SurfaceWater
Discharge_CWC
| Dhond
v Phulgaon

-m Discharge_State_Daily

E | Discharge_State_Houry

Properties

i Active Layer RainGaugesStateHP1

ahPEREC RQRARN b i B 50

Y fa. Bl as =< sc.. [ s. [k T

‘o RainGaugesSiateHP1
7] WwiaterBodies
[ CatchmentsBasinModel

";kamla Kasar

£3653309.4866, 21433857867 (75.1471, 18.9019)

Members

Mame

Time Zone

Url

Unit mm
Variable Rainfall
Time axis properties
Number of time steps
Last time step 01/11/2007 08:30:00
Mumber of missing val

First time step

Description

Tools Explerer

Search toolbox

DataSeries Tools

- Advanced statistic

-\, Cross-carrelation

-\, Data quantile

* Drought durationand volume
-, Duration curve

-, Ensemble statistics

* Exceedance durationand volume
-, L-Maments

-, Mann-Kendall test

-, Mann-Whitney test

* Mode

* Residual mass

* Runtest

-\, Within-year statistics

=g Basicstatistic

* Accumulation

* Annual maximum series (seasonal)




DSS (P) = Use off Spreacdsheets

Fl DHI Solutions - workspacel

LConnection  ¥iew  Settings

- = X

7]

| Spreadsheet

ﬁ Start Page For  Irrigation_requi " ]

i Properties ofx

=] Database (by Group)
AR BM26
Forthnightly_Irrigati
Forthnightly_Irrigation_requirements_org
MewSpreadSheetl
55 MNewSpreadSheet2
Palar_CC
Pawna pipeline
Percolationand abstraction
Seasonal Planning
Seasonal Planning Ujjani
Seasonal Planning Wainganga
TBA Conjunctive Use
Test_avg_recharge

‘Wainganga runoff

ST =REN AR AN S A =

Forthnightly _Irrigation_requirements - Spreadshe =

a7 + 5000

A B

Spreadsheet M... | Change log ent.. | Metadata

Irrigation requirements

Calculation of crop water requirements for an irrigation area as a function of cropping pattern

The season, total irrigation requirements, and Kc values are given for a range of crops in Table 2.

Users are encouraged to update these values in accordance with local conditions

The proposed area for each crop should be given in Table 1

The corresponding water demands in m3/s may be transferred to the model using the sheet "Export to model"
Table 1 Fortnightly Irr

(m_

Total Irrigation Requirement
(mm}

Period Sept |

(Days)

Crop Area
(ha)

Crop

Kharif Jowar 105 150

Kharif Bajra 90 50

Kharif Groundnut 120 150

A=

& Misc

03/07/2012 11:43
Forthnightly Irrigation_requi

Last modified
MName

Name
This is the name of the selected spreadsheet.

Kharif Chillies 150 150

Kharif Catton 180 300

Rabi wheat 120 500

Rabi jowar 135 300

Hot weather G'nut 120 750

Annual Sugarcane 365 0 o 0 0] o 4]

Paddy 125 900 4341176 | 4923529 | 5294118 | 6088235 | 6882353 | 6882353

Mycropl

My crop 2

My crop 3

My crop 4

My crop 5

My crop 6

Totals | Areaha 10000 | Demand MCM 688 | 688 |

Jr Fa. fERGIs =3 sc.

] Spr... [l Ti..

30| Demand TMC 024 | o024 |

[ 31]
32 Table 2

Fortnightly Kc

M 4 + M|, Crop pattern/”, Export to model /. NetBenefits /", Costlha *

Tools Explorer

Search toolbox

Spreadsheet Tools

i Stored Sequence
Other Tools

[ Datatook

% Change-log query

-\, Data Broker-log query
% Data Export Tool

% Datalmport Tool

% Event-log query

-\, Feature Class Query Tool
-\, Metadata SchemaImport
\k Raster Query Tool

% Script Execute Tool

% Script Query Tool

% Spreadshest Query Tool
% Times series Query Tool
il Stored Sequence

admin | Connected to: Maharashtra | Status: Ready

1535
07/08/2013
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099 () - Birielf Deserptdon of Some Applications
Seasonal Planning of Reservoirs

For given scenarios of planned water allocation:
» What is the risk of reaching critically low
levels in coming dry season?
» What is the likelihood of filling the reservoir
in the coming wet season?

Likelyhood of total storage in Khadakwasla complex

20,00 / /J_\“- N
15.00 /J/ Q\\ o
10,00 - /j \\k‘:“ _:iz
5.00 Nﬁ%‘a j’

N/

Ce.vd

iF- 17F- 1% 1% 17 17 1?- 17F- 17F- 17- 17- 17-
Flar apr- May Jun- Jul- Aug- Sep- Oct- Wow-Dec- Jan- Feb-
12 12 -1 1@ 12 12 1@ 12 12 1 13 13




(P) = Applications
Pavana Seasonal Planning

PAVANA WATER LEVEL
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099 () - Birielf Deserptdon of Some Applications
Conjunctive Use of SW & GW

Combined use of SW & GW in Sri Ram Sagar Project
v' Scenario I: no restriction on SW use
v' Scenario II: limited SW abstraction by head and
middle section users permitted

Tail end

01/11/95  01/11/97  01/11/99  01/11/01  01/11/03




099 () - Birielf Deserption of Some Applications
Inter Sub-basin Transfer

To study viability of inter sub-basin water transfer during
monsoon to rain shadow regions to augment ground resource.
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099 () - Birielf Deserption of Some Applications
Drought management

» Drought Indicators
»> Assessing the impact of check dams and
artificial recharge measures

GW user near pond

& Recharge pond




Slaiie SWHEW Installations I Servars

Database (access & update)

SW Database GW Database » DSS
Server Server +  MIKEBASIN

(A AV * Database (access)
Level 3 ; ! Level 3 Level 3 » * DSS
(W) (SW) b / X (ew) (Project)

*  MIKEBASIN

Level2 (SW) || | Level2(sW) Level2 (GW) | (L:"e.'it) ‘ Database (access)
' 7 : : roe +  DSS

LaN : LEASE
CONNECTION M i LINE (VPN)

¥ Ny

SW Web Server GW Web Server

T——

,/’v

¥ / \\;\ /(\ e \/ —
Level1l Level1 . Level1 ‘ *  Analyseddata
(Gw) (sw) tevel (ACE SRSP) *  Model results
1/Guest







