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MAHANADI BASIN

Hirakud Reservoir
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Details of Catchment area of Mahanadi Basin
1. Catchment up to Hirakud Dam — 83400 Sqg. Km.
2. Catchment from Hirakud Dam to Khairmal- 33671 Sq.  Km.

3. Catchment from Khairmal to Naraj- 15029 Sg.Km.
4. Catchment from Naraj to Bay of Bengal- 9500Sg. K m.

Total Catchment area up to Bay of Bengal- 141600 Sq. Km.

Catchment area of Mahanadi Basin State wise

1. Catchment in Chattishgarh — 75100 Sq. Km.
2. Catchment in Maharastra- 250 Sg. Km.
3. Catchment in Jharkhand - 650 Sg. Km.
4. Catchment in Orissa- 65600 Sq. Km.

Total Catchment area up to Bay of Bengal- 141600 Sq.  Km.

IMPORTANT SEGMENTS OF MAHANADI

BASIN
—|_> C.A.=83500 sq.km.

C.A.=48535 sg.km.

C.A.=9034 sq.km.

FLOOD PRONE AREA OF MAHANADI BASIN




WHAT PROMPTED FOR EMPHASIS ON FLOOD
FORECASTING ?

Out of 19 floods 14 are due to intercepted catchmen t
d/s of Hirakud.

As far as structural measures are considered second
flood moderation structure is a rare possibility.

The existing flood forecasting system requires a lo t of
improvement.

The present weariness is the frequency and magnitud e
of the flood. The present decade has seen so far 4  floods
(2001, 2003, 2006, 2008).

The delta of Mahanadi is encroached day by day, due  to
growth of activities.

This delta is highly fertile and thickly populated( 400-450
persons /sg.km.)

NECESSITY OF FLOOD FORECASTING SYSTEM

FLOOD FORECASTING STEPS

* DATA COLLECTION
* DATA TRANSMINATION

* DATA PROCESSING AND
FORMULATION OF FORECASTING

VERIFICATION OF FORECAST
DISSEMINATION OF FORECAST

DATA COLLECTION

* ORGANISATIONS INVOLVED
-CW.C

-STATE WATER RESOURCES
DEPARTMENT

-.M.D

» Raingauge and G&D networks both u/s
and d/s of Hirakud reservoir.

DATA TRANSMINATION

» Telephone
* VHF/HF

* FAX

e E-mail

* Mobile

Data processing and formulation
of forecasting
» To assess the inflow into reservoir during
next 24 hour and

» Assessment of contribution of discharge
from uncontrolled downstream catchment
nearly 48 hours in advance.




Assessment of inflow into the

reservoir

1. FORECAST OF INFLOW BY C.W.C.-

~The Mahanadi Division, C.W.C. Burla
issue forecast average inflow into the
reservoir during next  24hrs. (09hrs. to
09hrs.) by MIKE-II method and advisory
forecast for subsequent 24hrs. The 24hrs.
Forecast is revised If requires at 18.00hrs.

The forecast of inflow in to the reservoir
derived by the C.W.C, is also considered
and compared with the forecast inflow of
H.D.P. while operating the Hirakud reservoir
during flood session.

Assessment of inflow into the

reservoir
a) Computation of unit hydrograph of all sub-
basins.

b) Computation of inflow by adding the
Hydrographs of all four sub-basins™ with
corresponding time lag and adding the base flow
and contribution from Dams of Chhatishgarh.

*The anticipated volume of water derived
from the unit hydrograph helps in pre
depletion of resefvoir In advance so as to
accommodate of anticipated flood.

Assessment of inflow into the reservoir

A-Collection of hourly reservoir data.

1)

2)

3)

Collection of daily Rainfall data during last 24 hrs ending at 8.30 hrs and
during last 12 hrs ending at 17.30 hrs. from C.W.C stations as well as
H.D.P. stations.

Collection of 3 hourly gauge discharge data of all H.D.P G/D stations.

Computation of average rainfall by Theissen polygon method of different
sub-basins.

B-FORECAST OF INFLOW IN TO THE RESERVOIR

1-By unit Hydrograph method.

The upstream basin has been divided in to four sub basins namely-
i)Mahanadi sub basin up to Saradihi - 61030 sgkm. (23564 Sq. Mile)
ii)|B Sub basin up to Deogaon - 8239 sgkm (3181 Sq. Mile)
iii)Mond sub basin up to Tarapur - 4740 sgkm (1830 Sq. Mile)
iv) Ungauge catchments 9391 sqkm (3626 Sq. Mile)

OPERATION OF HIRAKUD RESERVOIR
AND FLOOD MANAGEMENT IN MAHANADI
BASIN.

1. FORECAST OF RESERVOIR LEVEL-Taking the
forecast average inflow during next 24hrs. and
present status of release from Hirakud reservoir, the
agtﬁupated reservoir level is computed for next

rs.

2. OPERATION OF HIRAKUD RESERVOIR-

The release from the reservoir is decided:

a) Considering the contribution from D/S
catchments.

b) Anticipated inflow into the reservoir.

c) Anticipated reservoir level against the present
Rale curve

d? Discharge release from the reservoir is so
planned . “that such release, combined with
contribution from D/S remains with in safe limit of
9.00lakh cusecs. (25481 Cumecs) at Delta head.

FORECAST OF DISCHARGE AT
MUNDALI by DOWR

1. Computation of flood discharge at
Khairmal. (Unit Hydrograph method)

2. Computation of contribution discharge  in
between Khairmal & Barmul by deductin
the corresponding discharge at Khairma
(Time Lag) from discharge at Barmul.

3. Computation of contribution discharge in
between Barmul & Mundali by deductin
the corresponding discharge ~at Barmu
(Time Lag) from discharge at” Mundali.

4.During very high flood contribution Hydrograph
of above 3 zones D/S of Hirakud Dam are
plotted separately and the probable discharge of
each zone up to 12 hour in advance is predicted.

5. The Dam released and contribution from dam
to Khairmal, Khairmal to Barmul and Barmul to
Mundali are superimposed with time lag to give
discharge Hydrograph to Mundali.




DATA DISSEMINATION
Daily rainfall
Stage and discharge of different rivers at selected
points

Level, inflow, outflow, gates opened of different
reservoirs.

District HQ, OSDMA, SRC, Revenue Dept., Police,
Railway

Other department (67 Institutional recipients). ‘
T.V,AIR, Press, Govt. Bulletins others.

Present system what gives, what needed

Present system of CWC provides the authorities the
flood forecast for Hirakud reservoir and level forecast for
three stations in the delta only.

Level forecast does not directly indicate area likely to be
flooded.

Authorities involve in flood mana?ement require flow
forecasts in upper reach and level Torecast in few more
locations for operational decision at shorter time interval.

Authorities involve in relief and rehabilitation need
otential areas likely to be flooded corresponding to level
orecast to take quick action.

Proposed segmental developments in
Mahanadi basin flood forecasting

Present observations

Forecasting of discharge at below
Hirakud catchment from Base station
(Khairmal) to Forecasting station (Mundali)
using an ANN model.

Specifying the travel times of different
peaks as per their corresponding
magnitude using the Fuzzy characteristics.

Establishing a priority network to be used
during the time of distress.

Forecasting of discharge
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Results of different clustering methods.

K-mean Fuzzy-C-Mean
Discharge Travel Discharge Travel
range(ma/s) time range(mars) | IM®
(ours) | Testing | Testing (ours) | Testing | Testing
RMSE(hr.) | Efficiency RMSE(hr) | Effciency
2660-8550 w77 2660-8550 w77

10808-16216 3053 10320-16921 20

17102-23826 2656 16815-25660 2107

24900-36300 2 352| 08321 26102-36300 252 407 0.471

POSSIBLE IMPROVEMENTS

« Significant improvements in rainfall forecasts,
in regard to spatial resolution (5 km.), time
scale (3 to 7 days in advance) and accuracy
are needed to increase the lead-time and
reliability for decision making.

* Flood forecasting of upstream basin,
prediction of hydrograph including peak
rather than average 24 hour inflow
(Patri,2008).

* Model for flood calibration downstream of
basin (36 to 42 hour in advance).

Prepare an integrated flood risk management
plan earmarking village\ area \ structure likely
to be affected at different flood magnitude at
delta head.

Improve collection and sharing of rainfall and
river data in Orissa (65,628 sqg.km.) and
upstream  states  (Chattisgarh (75,136
sg.km.), Maharashtra (238 sqg.km.) and
Jharkhand (132 sqg.km).

Preparedness for emergency action plan.

« The reliability of forecasting inflow into the
reservoir, and the discharge from the intermediate
basin above the delta needs improvement both in
magnitude and time of peak flood occurrence.

¢ The runoff models need to be significantly
improved, along with upgraded hydrologic network
covering all sub-basins upstream and downstream
of Hirakud reservoir and real-time telemetry.

« Improved cyclone warning for predicting impact in
the coastal flood prone areas is also needed.

Predicting potential inundation would require close-
contour topographic survey of the delta, river L/S and
C/S surveys, and use of 1-D and 2-D hydrodynamic
models.

Plan for strengthening basin network, synergy with
State/CWC/IMD initiatives.

There is an urgent need to upgrade the data collection
and transmission network, after rationalizing existing
and proposed central and state network.

Advance information on inundation extent, depth and
duration is not currently available, impacting
institutional and community preparedness.




Present System of Flood Forecasting in
Mahanadi Basin

CWC is maintaining 43 regular and 3 seasonal sites in
Mahanadi Basin for FF activities.

Out of 43 regular sites 31 sites are provided with
Telemetry facilities and 8 sites are proposed to be
upgraded with telemetry. m

CWC is issuing the 3 hourly inflow forecast for the
Hirakud Reservoir in addition to the 24Hourly and 48
Hourly advisory inflow forecast and Level forecasts for
two sites in Delta namely, Nimapara and Alipingal.

CWC has started issuing the Level forecast for Naraj site
located at the head of Delta , based on the level of the
Tikarpara (approximate lead time=18Hours) from last
monsoon.




