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AGENDA AND AGENDA NOTES FOR THE 32ND MEETING 

OF THE WORKING GROUP OF NIH

AGENDA ITEMS

	ITEM NO. 32.1
	Opening remarks by the Chairman



	ITEM NO. 32.2           
	Confirmation of the minutes of 31st meeting of the Working Group.


	ITEM NO. 32.3
	Action taken on the decisions/recommendations of the previous Working Group meeting. 



	ITEM NO. 32.4
	Presentation and discussion on the status and progress of the work programme of the five divisions for the year 2009-10.


	ITEM NO. 32.5
	Presentation and finalization of the work programme of the five divisions for the year 2010-11.



	ITEM NO. 32.6
	Any other item with permission of the Chair.




	ITEM NO. 32.1
	OPENING REMARKS BY THE CHAIRMAN




	ITEM NO. 32.2           
	Confirmation of the minutes of 31st meeting of the Working Group




The 31st meeting of the Working Group was held during 17-18 September, 2009. The minutes of the meeting were circulated to all the members and invitees vide letter No. NIH/GWH/WG/09 dated 14th October 2009. Few comments had been received from Sri K. P. Singh, RO, IRI, Roorkee vide letter no. 565/H-2/R-58 dated 27.10.2009 (copy enclosed). These comments had been forwarded to Director, NIH for his perusal and instructing the concerned Division for necessary action. No other comments had been received on the circulated minutes. A copy of the minutes of the 31st Working Group is given in Annexure A.

The Working Group may please confirm the minutes.

	ITEM NO. 32.3:
	Action taken on the decisions/recommendations of the previous Working Group meeting 



During the 31st Working Group meeting, following recommendations/ suggestions had been made by the Working Group members. The actions taken on the recommendations/ suggestions are as follows:
	Item
	Recommendations/suggestions
	Action Taken

	Under item no. 31.1
	Prof. B. S. Mathur opined that each division should have come out with a vision of future research areas along with NIH approach as to how to achieve those before the Working Group to enable the members to give requisite inputs.   

Shri K. B. Parmar suggested requirement of Climate Change studies for western India.

Dr. S. P. Agarwal suggested to include quantitative remote sensing for climate change studies.

Shri R. K. Jain stressed the need of undertaking R & D studies on impact of climate change in coastal regions.

Shri S. K. Gupta requested for larger cooperation between NIH and Water Resources Departments, Govt. of Uttarakhand.

Shri Bhopal Singh: suggested that NIH should come out with simple model/method for design flood estimation for practicing engineers. He informed that CWC can work with NIH to that direction. 


	NIH based on an internal brain storming session and its follow up reporting to the 30th Working Group meeting held on 8-9 April, 2009 and to the 60th TAC  meeting held on 28th April, 2008 proposed that there should be overall vision of the Institute instead of individual vision of different divisions. Accordingly, five thrust areas were reported to TAC keeping in view the need of the time and expertise/facility available at the Institute. The future research programmes of the various divisions and regional centres would be prepared in the light of the vision of the Institute and thrust areas identified. The five thrust areas identified are:
(i) Climate change and its impact on water resources in India, 

(ii) Management of   Hydrological hazards,

(ii) Decision Support Systems for Water Resources Planning (SW, GW, WQ) ,

(iv) Water Quality Modelling and Management, and 

(v) Sustainable Water Resources Development and Management.

Institute is pursuing number of studies on Climate Change issues.
Joint efforts for undertaking studies in collaboration with Water Resources Departments, Govt. of Uttarakhand are being pursued. 

Persuasions in that direction are in progress in different forms.


ITEM NO. 32.4: Presentation and discussion on the status and progress of the work programme of the five divisions for the year 2009-‘10.
The approved Work Programme of the Five Divisions of the Institute for the year 2009-10 has been given in the Annexure B in the following order:

1. Environmental Hydrology Division

2. Ground Water Hydrology Division

3. Hydrological Investigation Division

4. Surface Water Hydrology Division

5. Water Resources System Division

The division-wise work programme has been categorized in three groups: (a) Internally funded studies, (b) Sponsored studies, and (c) Purpose Driven Studies under HP-II.  The numbers of projects being handled by each division under different categories are given below:
	Name of the Division
	No. of Projects

	
	Internally Funded  Project
	Sponsored Project
	PDS under HP-II
	Concluded/

concluding

	Environmental Hydrology Div. 
	3
	1
	1
	3

	Ground Water Hydrology Div.
	3
	2
	0
	2

	Hydrologic Investigation Div.
	2
	3
	2
	0

	Surface Water Hydrology Div.
	8
	3
	0
	4

	Water Resources System Div.
	2
	0
	4*
	1

	TOTAL
	18
	9
	7
	10


* One project is development of DSS (Planning) under HP-II

The progress and status of the studies of each division have been given in Annexure C.

During the present meeting, division-wise progress and status of the work programme for the year 2009-10 shall be presented in details. This item has been organized in the following order:

The Working Group may please consider the progress and status of the Work Programme for the year 2009-10.

ITEM NO. 32.5 : Presentation and finalization of the work programme of the five divisions for the year 2010-11.


Division-wise proposed work programme for the year 2010-11 and their detailing have been given in Annexure C in the following sequences: 
1. Environmental Hydrology Division

2. Ground Water Hydrology Division

3. Hydrological Investigation Division

4. Surface Water Hydrology Division

5. Water Resources System Division
Division-wise work programme has been categorized in three groups:(a) Internally funded studies, (b) Sponsored studies, and (c) Purpose Driven Studies under HP-II and the number of studies under each category are given below:

	Name of the Division
	No. of Projects

	
	Internally Funded  Project
	Sponsored Project
	PDS under HP-II

	Environmental Hydrology Div. 
	4
	1
	1

	Ground Water Hydrology Div.
	2
	1
	1

	Hydrologic Investigation Div.
	2
	3
	2

	Surface Water Hydrology Div.
	8
	2
	0

	Water Resources System Div.
	8
	0
	4*

	TOTAL
	24
	7
	8


* One project is development of DSS (Planning) under HP-II
During the meeting, each division will elaborate further on the proposed work programme. 
The Working Group may please consider the proposed Work Programme of the divisions for the year 2010-11.

ITEM NO. 32.6 : ANY OTHER ITEM WITH THE PERMISSION OF THE CHAIR.
ANNEXURES
Item No. 32.2: Annexure-A

Minutes of the 31st Meeting of the Working Group of NIH held during September 17-18, 2009 at National Institute of Hydrology Roorkee.

The 31st meeting of the Working Group of NIH was held in the Society Room of the National Institute of Hydrology, Roorkee during September 17-18, 2009 under the Chairmanship of Shri R. D. Singh, Director, NIH. The list of the members and invitees participated in the meeting is given in Annexure-I.


The meeting was started with observance of one minute silence as a mark of condolence for Late Prof. R. D. Verma, who had expired in the month of July, 2009 at Jodhpur. Prof. Verma was an active member of NIH’s Working Group and he had served up to the 30th Working Group (WG) meeting. The Chairman and members of the WG put on record the appreciation of services rendered by Prof. Verma to different working group meetings of NIH. 


After the condolence, the meeting started with self introduction of the participants followed by the formal agenda.

Item No. 31.1: OPENING REMARKS BY THE CHAIRMAN


The Chairman, WG welcomed the Working Group members and the Scientists of the Institute present in the meeting. The Chairman gave a brief background of the various technical and research activities taken up by the Institute during the previous six months (April-September, 2009).  He informed that the Ministry of Water Resources, Govt. of India under the ‘National Water Mission’ has entrusted a big responsibility to the Institute for R & D studies related to Climate Change impact on water resources, and has identified NIH as the Nodal organization to that effect. He further informed that in a recent follow up meeting taken by Chairman, CWC, it was decided that any organization/ individual willing to undertake R & D studies related to impact of Climate Change on water resources can financially be supported from Ministry of Water Resources. The Chairman, WG has thus stressed the need of good R & D projects on Climate Change, and invited R & D projects from interested organization/individual. 


The Chairman, WG explained the important role being played by the Institute in carrying out the various activities of the World Bank funded HP-II. The activities include: development and implementation of DSS (P) for integrated water resources development and management, undertaking and carrying out Purpose Driven Studies (PDS), organizing a number of training programs, etc. under HP-II. The Chairman expressed that the objectives of this midterm meeting are to take stock and evaluate the progress of scientific activities undertaken during the year 2009 -10 and to guide Institute for its future R & D activities. Thereafter, the Chairman requested the Working Group members to give their observations, suggestions and remarks on the scientific activities of the Institute.

Prof. B. S. Mathur: while appreciating the scientific outputs of the Institute, he opined that each division should have come out with a vision of future research areas along with NIH approach as to how to achieve those before the Working Group to enable the members to give requisite inputs.   
Dr. S. K. Mittal: opined that NIH should also monitor water quality data and involve in developing technologies for wastewater treatment. He stressed the need of glacier monitoring data and climate change studies.

Shri K. B. Parmar: suggested requirement of Climate Change studies for western India.

Shri S. K. Gupta:  requested for larger cooperation between NIH and Water Resources Departments, Govt. of Uttarakhand.

Dr. S. P. Agarwal: suggested to include quantitative remote sensing for climate change studies.

Shri K. P. Singh: expressed concerns for sedimentation in rivers and reservoirs.  He suggested taking up research study for delineating sedimentation profile near to intake structure of powerhouse. 

Shri R. K. Jain: appreciated the work done by NIH for NWDA on interlinking of rivers. He stressed the need of undertaking R & D studies on impact of climate change in coastal regions.

Shri Bhopal Singh: suggested that NIH should come out with simple model/method for design flood estimation for practicing engineers. He informed that CWC can work with NIH to that direction. 


Director, NIH responded to the remarks given by the members.  On the remarks given by Dr. S. K. Mittal, Chairman, WG informed that water quality data monitoring do not come under the purview of NIH. In cases where representative and specific water quality monitoring are required for studies, scientists collect the required data. He further informed that Environmental Hydrology Division of the Institute under a project sponsored by CPCB is generating databases of groundwater quality for number of Class-I cities in India.

After the remarks and suggestions given by the members, Chairman asked Dr. N. C. Ghosh, Member-Secretary, WG to take up the agenda items in sequence.

ITEM NO. 31.2: CONFIRMATION OF THE MINUTES OF THE 30TH MEETING OF THE WORKING GROUP.

 
The minutes of the meeting of 30th Working Group held during 8-9 April, 2009 were circulated to all the working group members vide letter no. RCMU/WG-30/NIH-09 dated 16th April, 2009. No comments were received.

On this point, Prof. B. S. Mathur remarked that receiving no comments were not a healthy practice. He requested members to spare some times on the minutes and give their valuable suggestions and comments wherever they found befitting to improve the contents of the minutes.   


The minutes were confirmed.

ITEM NO. 31.3: PRESENTATION AND DISCUSSION ON THE PROGRESS OF THE WORK PROGRAM OF THE FIVE DIVISIONS FOR THE YEAR 2009-10 INCLUDING THE ACTIONS TAKEN ON THE RECOMMENDATIONS/ DECISIONS OF THE PREVIOUS MEETING AND PRESENTATION AND FINALIZATION OF NEW STUDIES.

During the meeting the status of the current year (2009-10) work program as well as the proposed new studies were discussed division-wise in detail. The Chairman requested the Heads of the Divisions to make the presentation and advised that while presenting the progress, each P.I should stick to the objectives of the study and progress made and results obtained in last six months. 

The division-wise progress of each study was taken up for presentation, and discussed in the following sequences:

On 17th September, 2009

(i) Environmental Hydrology Division

(ii) Ground Water Hydrology Division

(iii) Hydrological Investigation Division

On 18th September, 2009

(iv) Surface Water Hydrology Division

(v) Water Resources System Division

 The details of division-wise presentation and suggestions/comments emerged from discussion are given in the following sections.

Environmental Hydrology Division 

Dr. V.K. Choubey, Sc. F & Head (EHD), presented an overview of technical activities & progress made during last six months. Thereafter, he requested the concerned PI/Co-investigators to present the detailed progress of the studies made during past six months. Study-wise suggestions and discussions emerged are given below.

Study No. : NIH/EHD/CPCB/08-10:  Assessment of Ground Water Quality in 

Class – I Cities in India (CPCB sponsored project)

Dr. M K Sharma, Scientist C & Co-PI presented the progress of the study. Dr Sharma informed that out of twenty five class I cities, twelve cities are being covered in first year of the study. The pre-monsoon sampling of twelve class-I cities viz; Guwahati, Raipur, Shimla, Jammu, Shillong, Aizawal, Kohima, Bhubneshwar, Agartala, Dehradun, Itanagar & Gangtok have been completed. About thirty samples from open wells, ring wells, bore wells and handpumps from each of these cities covering residential, industrial, petroleum storage, landfill sites have been collected and are being analyzed for various water quality constituents viz; major cations and anions, metal ions, bacteriological parameters. Analyses for pesticides residue and PAH are to be taken up. Dr Gurunadharao suggested analysis of pesticides for the collected water samples prior to the other type of analysis as organophosphorous pesticides are volatile in nature. 
Study No. : NIH/EHD/HP-II/09-13: Impact of sewage effluent on drinking water sources of Shimla city and suggesting ameliorative measures

Dr. V.K. Choubey informed that the study has been awarded under the PDS component of HP-II. After brief introduction about the study by Dr. Choubey, Shri Omkar Singh, Scientist E1 (Co-PI) presented the progress of the study. Shri Singh informed that some basic information, which include collection of reports and sewer network map, have been collected during the last Shimla visit. The concerned officials of I&PH Department (Govt. of H.P) had also visited NIH, Roorkee to discuss about water quality and hydro-meteorological data monitoring in the field. Prof. G.C. Mishra (IIT, Roorkee) advised to identify the source of contamination in groundwater, which is pumped to supplement water supply in Shimla Town. Prof. B.S. Mathur (IIT, Roorkee) suggested that field work activities of NIH and I&PHE (Shimla) need to  be clearly spelt out to avoid duplication and gap. Dr. V.V.S. Gurunadarao (NGRI) enquired about the existing capacity of the sewer line in Shimla. Shri Singh informed that it is to be worked out and for which SewerCAD software shall be used with the help of a consultant. The Chairman advised that the component studied and to be studied by I&PHE (Shimla) should also be included in the progress in future. 

Study No : NIH/EHD/NIH/07-10: Modelling of Pesticide Transport in Ground Water – a case study of Metropolitan City – Vadodara

Dr M K Sharma presented the progress of the study and elaborated the results of the sampling and pumping test carried out in June 2009. Dr Gurunadharao enquired about the distribution of isomers of BHC in the drain samples. Dr Sharma presented the pesticide data showing the distribution of BHC in the drain samples. Dr G C Mishra suggested to check the calculation and formula used for calculating the aquifer parameters. Dr Sharma further elaborated the results of column experiment for adsorption of lindane on soil of Vadodara city. Dr B S Mathur suggested to carry out the column experiment in the column of atleast 4” diameter or in the lysimeter as recommended in literature for column test through which field condition to some extent can be maintained. 
Study No : NIH/EHD/NIH/08-09: Evaluation of water quality of rivers joining Tehri Reservoir and downstream of the reservoir

Dr M K Sharma presented the objectives and progress of the study and elaborated the results of the sampling carried out in May and August 2009. Dr Sharma informed that the results revealed presence of bacteriological contamination. Chairman suggested to complete and prepare the report giving causes of the pollution.

Study No.  NIH/EHD/NIH/09-12:  Environmental Flow Requirement: A case study of river  

Shri. D.G. Durbude, Scientist-C who has recently joined the division, presented the new study on “Environmental flow requirement (EFR). He informed that the study area will be selected as per the data availability. Dr. K. V. Jaykumar (CWRDM, Kozikhode) and Shri R.K. Jain (NWDA) wanted to know the objectives and the methodologies for EFR. Head, EHD informed that there is demand from Karnataka Power Corporation Limited, Bangalore to carry out EFR as a part of EIA study. The Chairman advised to review the work carried out by NIH and other organizations on EFR estimation for finalizing the methodologies. 
The work program of the division for the year 2009-10 is given in annexure – II.

GROUND WATER HYDROLOGY DIVISION

Dr. N. C. Ghosh, Scientist ‘F’ & Head, Ground Water Hydrology division presented a general overview of the activities of Ground Water Hydrology division. He also briefly reported the other scientific works in which scientists of the division are involved. Study-wise suggestions and discussions emerged from the presentation of progress of studies are given below.

Study No.-NIH/GWD/NIH/08-4/09: Mitigation and Remediation of Ground Water Arsenic Menace in India
Dr. N. C. Ghosh informed that the vision document along with a supplementary entitled “Plan of Actions” has been completed and submitted to the Ministry of Water Resources on 31st August, 2009. He further informed that a day long workshop inviting officials from related Ministries was organized by the Ministry on 4th September, 2009 at New Delhi to discuss on the ‘Vision Document’.

Dr. Ghosh briefly presented the outcomes of the vision document prepared with the help of number of subject experts from different places in the Country. 

Study No.-NIH/GWD/NIH/07-03/10: Quantification of impact of rainwater harvesting on groundwater availability in Aravalli hills
Dr. Anupma Sharma, P.I. of the study presented about background and objectives of the study, data monitored and field investigations carried-out so far in Savana macro-watershed and progress made in last six months. Superintending Engineer, Irrigation Deptt., Jaipur wanted to know the reasons of inadequate runoff at most of the dam sites in Rajasthan. He mentioned that nearly 905 dams are not getting designed inflows even there is good rainfall. The Chairman explained that the reason may be due to rainwater harvesting structures, check dams and diversion of flows in the upstream catchment. The Chairman enquired whether any groundwater modeling study would be done to ascertain the effectiveness of all the recharge structures.
Study No.- NIH/GWD/NIH-04/09-03/12 : Impact of Climate Change on Dynamic Groundwater Recharge in a Drought Prone area
Dr. Surjeet Singh, P.I. of the study presented brief background, objectives, and methodology of the study including   data collection and processing work undertaken in the previous six months. It was informed that Sonar basin in Madhya Pradesh is selected as the study area. Dr. K. V. Jayakumar enquired about the rainfall data due to climate change effect. Chairman informed that climate change effected rainfall data would be downscaled from Global Circulation Model (GCM) outputs to the basin scale. On enquiry from Prof. Deepak Kashyap about the quantification of changing characteristics of recharge, Mr. C. P. Kumar mentioned that groundwater recharge for various climatic change scenarios will be estimated using Visual HELP model which is based on water balance of the unsaturated zone.  Dr. S. K. Singh and Dr. Kashyap suggested to change the title of the study as “Impact of Climate Change on Groundwater System in a Drought Prone Area” in place of “Impact of Climate Change on Dynamic Groundwater Recharge in a Drought Prone area”.

Study No. : NIH/GWD/NIH/09-02/11 : Study of Rising Ground Water Table in Jodhpur City, and to Evolve  a Management Plan to Contain the Rising Trend

Dr. N.C. Ghosh informed that the study has been sponsored by the Groundwater Department, Govt. of Rajasthan with a financial supported of Rs.24.52 lacs. He informed that the Jodhpur city located in the Thar desert is experiencing the trend of rising groundwater level since year 1997, and a large area in the city are affected by the rising  groundwater level. Dr. Ghosh gave a brief description about the problem and the expectation of the state Govt. from the study. Dr. Gurunadha Rao enquired about whether the reason of rising groundwater level is because of irrigated water in the catchment.  Dr. G.C. Mishra stated that it is a problem of real concern and requires scientific solution. He mentioned his observations noted from his visit to the area recently. Prof. Mishra explained that apparently it shows that water accumulated in the Jodhpur city, which has a bowl shape reservoir, either through lineament or through return flow do not have adequate drainage from the area.  The problem is due to imbalance of water in the aquifer. He mentioned that the State Remote Sensing Department could identify lineaments between the Kailana Laka and Takhat Sagar reservoir (source of water) and the Jodhpur City area. Sudden drawdown of groundwater table can not be done as it may cause damage to the building structures. Dr. Gurunadha Rao enquired about the topography of the area. The Chairman enquired from members, if there is any suggestion about the possible technological options as remedial measures. 

Study No.- NIH/GWD/NIH/09-08/11: Identification of Artificial Recharge Sites in a Basin

Sh. Shobha Ram, presented the objectives, methodologies and possible outcomes of the proposed new study. The Working Group approved the study as proposed.

The approved work program of the division for the year 2009-10 is given in Annexure- II.

HYDROLOGICAL INVESTIGATIONS DIVISION

Dr Bhishm Kumar, Sc. F and Head of the Division presented in brief the various studies being carried out by the Division along with number of research papers published/accepted for publication/communicated, and analytical work carried out at the Nuclear Hydrology Laboratory. The progress of studies was presented by the respective P.I. of the study are given as under:
Study No. : NIH/HID/NIH/2009-12 :Surface water and Groundwater interaction at selected locations along river Yamuna in NCT, DELHI 
Dr. Sudhir Kumar presented the progress of the study. He informed that this is the second phase of the study. The first phase was completed during March, 2008 and it was felt that detailed investigations with more data are needed. So the second phase was taken up. He informed that groundwater samples have been collected from eighteen existing wells (13 piezometers, 3 hand pumps, 1 Ranney well and 1 shallow tubewell) located along 2 cross sections almost perpendicular to the Yamuna River on the Delhi side. He further informed that previously the river water samples were collected on weekly basis during the monsoon season but now these are collected on daily basis. Water levels are also measured in piezometers at weekly interval on Delhi side of the river Yamuna. He presented the detailed analysis of the isotope data including the isotopic signatures of the rainfall samples, obtained so far as well as the analysis of the water level data.  He pointed out that the geological situation is not simple along the river due to the existence of paleo-channels. This makes the river water to move faster in the paleo-channel. At the previous site, well no. 4 represented such a situation while at the new site well no. 1 showed similar variations. Therefore, some more data of the old and new sites will make the picture clearer. Dr. Sudhir Kumar informed about the work being carried out in the direction of flow modelling along the river Yamuna.

Study No. : NIH/HIDIWIN//DST/07-12:
National Programme on Isotope Fingerprinting of  Waters  of India (IWIN) 

Dr. M. S. Rao presented the progress of the study. He informed that with stable isotopic analysis of air moisture it was possible to distinguish the source of moisture in the air. The (18O of air moisture collected using condensation method was -5 ‰ for the vapors of local origin while it was close to -22 ‰ for the monsoon vapors. However, if the moisture was collected by Push and Trap System (trapping vapors at -900C), the source of moisture could be detected from the difference in linear relationship observed between (18O and (18O during monsoon and non-monsoon seasons. Minor depletion observed in (18O spectrum during non-monsoon periods (during winters and during pre-monsoon periods) can be due to moisture inception from western disturbances. In general, stable isotopic composition ((18O, (D) of pre-monsoon vapors are most enriched and monsoon vapors are most depleted while post-monsoon vapors are intermediate between these two. Correlation with meteorological parameters with (18O in air moisture shows that during monsoon season, relative humidity correlates positively with (18O and negatively in the remaining period. 

Dr. Rao also informed that groundwater composition at Roorkee can be differentiated as per 18O composition as due to canal ((18O =--10‰), local rain ((18O =--7‰) or due to local impounded water ((18O =--4‰). On the basis of tritium analysis of Ganga river water it was informed that during summer months the river Ganga carries snow melt water with 3H= 11 TU while during monsoon months, the rainfall contributed discharge has 3H about 7 TU. 

Prof. B. P. Singh suggested for investigating systematically the distribution of (18O & (D during monsoon and its pre & post seasons. Chairman, WG suggested to compare the NIH data with the participating IWIN member Organizations and with their interpretations to come to a common conclusions. Dr. Bhishm Kumar informed that NIH started these experiments an year before the participating organizations and therefore, after sufficient data are collected by the other IWIN member organizations the common interpretation can be made. He also informed that all the IWIN member organizations are following common experimental and analytical procedure.  

 Study No. NIH/HID/FRI/08-13:  IMPACT ASSESSMENT OF LANDUSE ON THE HYDROLOGIC REGIME IN THE SELECTED MICRO-WATERSHED IN LESSER HIMALAYAS,  UTTARAKHAND 

Dr. S. P. Rai presented the progress of the study. He informed that two watersheds namely, Arnigad and Bansigad have been selected near Mussoorrie. Arnigad micro-watershed having an area of 3 km2 is covered with dense oak forest while Bansigad microwatershed having an area of 2 km2 is covered with degraded mix forest of oak and pine. Both the watersheds are on the south facing hill slope. He informed that other geomorphological features such as geology of area, morphometric parameters and soil characteristics are nearly same only difference is in land cover.

He further informed that the compound weir (1200 ‘V’ Notch and rectangular) and automatic water level stage recorder have been installed in these watersheds for monitoring the continuous stream discharge. Meteorological observatories have been installed near the outlet of each watershed for monitoring the rainfall, temperature, humidity and evaporation etc. The continuous data have been recorded since June 2008 onwards. For isotopic characterization of rain and streams, water samples have been collected for measuring 18O and D analysis and also for 3H analysis.

While presenting the results of the study he informed that the discharge in degraded watershed varied between minimum 0.01m3/sec in the month of June and maximum 1.02 m3/sec in the month August while in forested watershed it is observed minimum between 0.05 m3/sec in the month of June and maximum 0.88 m3/sec in the month of August. Further, hydrograph shows that rainfall response on stream discharge of both watershed is very quick. However, the recession part of hydrograph in the two watersheds differs from each other. The discharge declines slowly in Arnigad stream during post monsoon months while it declines at faster rate in Bansigad stream and the stream dries up in summer months. The results indicate that the ground water storage in the forested watershed is about 25% of the total rainfall while in the degraded forest watershed, it comes to about 12%. Therefore, the stream flowing through the forest  sustains the discharge throughout the year due to delayed  subsurface flow. 

He also presented detailed analysis of the stable isotopic signatures of rain, stream and springs and based on the isotopic analysis it was demonstrated  that the technique can be successfully used to separate the various components of the hydrograph. He also presented the results of the investigations on the identification of the recharge zones of the springs.  

Dr. Gurunadha Rao enquired whether the springs are perennial or ephemeral. Dr. Rai informed that the selected springs are perennial in nature. Dr. S. K. Singh enquired whether the isotope technique is only useful in real time. Dr. Bhishm Kumar informed that if isotopic data are available then it can be used to separate out the hydrograph components even of the past data. 

Study no : NIH/HID/INCID/09-11:
ESTIMATION OF IRRIGATION RETURN FLOW IN SELECTED CANAL COMMAND AREAS IN UTTARAKHAND AND UTTAR PRADESH 
Dr. M.S. Rao informed that the INCID sub-committee has asked to revise the above project with incorporation of some its suggestions and comments. The project will be implemented after approval of the revised project by the INCID sub-committee

Study No. NIH/HID/HP-2/08-125 :GROUNDWATER MANAGEMENT IN OVER- EXPLOITED BLOCKS OF CHITRADURGA AND TUMKUR DISTRICTS OF KARNATAKA.

The study was presented by Dr. Sudhir Kumar. He informed that the study has been approved as a purpose driven study under the Hydrology Project II.  He further informed that the present study involves a comprehensive multi-institutional, multi-disciplinary and multi-locational study approach. The Groundwater Department of Karnataka State would provide crucial inputs pertaining to hydro-geology, hydrology, land use etc. Conjunctive use of surface/ groundwater, artificial recharge/ draft regulation and institutional interventions would be crucial decision variables. 

While reporting the progress of the study he informed that the work on the project could start only from July, 2009 though it was approved in 2008. Two watersheds have been identified in the Tumkur and Chitradurga districts. DEM and Drainage maps of these two watersheds have been prepared. The instruments are being procured and the staff is being engaged to start the work in these watersheds. 

 Study No. NIH/HID/HP-II/09-12:
GROUNDWATER DYNAMICS OF BIST-DOAB AREA, PUNJAB USING ISOTOPES  

Dr. M. S. Rao informed that this study has started in July 2009. Over the last couple of months, archival data from State and Central agencies working in the BIST Doab region were collected and field work were taken up to collect groundwater and river water samples. The isotopic analysis of water samples clearly indicated that it is possible to resolve the recharge sources of groundwater as to be due to the rivers Beas ((18O =-7.3 ‰) or due to the river Satluj ((18O =-11.35 ‰) or due to the combination of these two. To identify rainfall recharge contribution, 5 rainwater collecting sites have been established. 

Study No. NIH/HID/INT/09-12:  INTEGRATED HYDROLOGICAL INVESTIGATIONS OF ROPAR LAKE, 

 Dr. Bhishm Kumar briefly presented the progress of the study. While reporting the background of the study he informed that the study was proposed based on the request of the Punjab State Council of Science and Technology. During the field visit to the site carried out in June, 2009 by the study team, it is observed that the water body referred to as lake, is not actually a lake but a barrage constructed on river Satluj to divert the water through two canals located on it. Dr. Bhishm Kumar informed that on discussion of the matter with the Punjab Council of Science and Technology, it is learnt that the council is mainly interested to  know the sedimentation rate in the water body The study was thus proposed with modified titled as “Sedimentation studies of Ropar Lake using isotope techniques” having objectives as (i) estimation of sedimentation rate in the water body.  In light of the restricted objectives, it was proposed that the duration of the study be reduced to one year only, i.e., to be completed by March, 2010.  He informed that the sedimentation rate in the lake would be studied using the isotope techniques.   

The approved work program of the division for the year 2009-10 is given in Annexure- II.
SURFACE WATER HYDROLOGY DIVISION

Sri Rakesh Kumar, Scientist F and Head of the Surface Water Hydrology Division presented brief details of various studies being carried out under the Surface Water Hydrology Division along with number of research papers published/accepted for publication/ communicated as well as other research and technical activities carried out by the division. The progress of studies was presented by the respective P.I. of the study. The details are as under:
Study No. NIH/SWD/NIH/08-: MONITORING AND MODELLING OF STREAM FLOW FOR THE GANGOTRI GLACIER
Dr. Manohar Arora presented the progress of the study. He informed that the field investigations are in progress and would continue till first week of October. He presented the data collected and analyzed so far. Data of discharge up to August has been analyzed and the flow values computed are in accordance with normal values. He further informed about the installation of AWS at the meteorological observatory.

Dr Apte enquired about how the drifted snow has been separated from the natural snowfall. Dr Arora replied that the drifted snow can not be separated from the natural snowfall. Dr Bhishm Kumar informed that advanced technologies made it possible to receive the data at the office directly. Dr. Apte enquired as to how the data of winter could be collected. Dr Arora replied that arrangements are being made to locate a person at site to collect winter data.
Study No. NIH/SWD/NIH/09-11: ASSESSMENT OF ENVIRONMENTAL FLOW REQUIREMENTS IN RIVER GANGA AT LOHARINAG PALA PROJECT SITE

Dr Arora informed that the study area has been changed from Loharinag Pala to Teesta site because of a sponsored project by NHPC. In response to query by Shri R.K. Jain about the details of the study area, Dr Arora informed that the study area and data will be provided by NHPC shortly.
Study No. NIH/SWD/NIH/07-09: 
DEVELOPMENT OF DROUGHT VULNERABILITY INDICES FOR PREPAREDNESS AND MITIGATION

Dr R.P. Pandey, PI of the study presented the progress of the study. He informed that based on the request of PI from IIT Bombay for further extension for this project, Ministry of Water Resources has granted extension up to Dec. 2009.  Dr. Pandey presented work done for completion of the project. He has also informed that  UNESCO has offered its support for publication of methodology developed under this project for its wide circulation. The final project report is scheduled to be submitted to MoWR by 31 December 2009. Dr. Jayakumar of CWRDM, Kerala informed that a Ph.D. thesis has recently been completed in Anna University, Chennai on assessment of vulnerability to drought. He assured to provide a copy of the thesis to Dr. Pandey.
Study No. NIH/SWD/NIH/08-12: STUDY ON INTEGRATED WATER RESOURCES MANAGEMENT OF A BASIN TO COPE WITH DROUGHTS
Dr R.P. Pandey, P.I. of the study presented objectives and the progress made in the past six months of the study. He informed that the study area has been chosen as the Tons basin in Madhya Pradesh. 

Study No. NIH/SWD/NIH/07-09 :RUNOFF AND SEDIMENT MODELING IN A PART OF THE BRAHMAPUTRA RIVER BASIN USING ANN

Mrs. Archana Sarkar, PI of the study presented the background, objectives, methodology and progress made in last six months of the study. Mrs Sarkar informed that the study area includes three gauging sites and one northern tributary. She informed that ANN models for stage-discharge and sediment-discharge at three selected gauging sites namely, Choulduaghat, Pandu and Panchratna have been developed.  She informed that the meteorological data for Subansiri River basin (biggest tributary of Brahmaputra in India) had been procured from RMC, Guwahati which had some missing data, however, making use of three years of data at six rainfall stations the rainfall-runoff ANN models was developed. The results presented showed average correlation due to shorter length of data. She further informed about the procurement of long term high resolution gridded data of daily rainfall and temperature for improving the performance of the rainfall-runoff ANN models. The Chairman advised to use the average value of daily gridded rainfall for the basin as input to ANN models. Mr. R.K. Jain enquired about the period of high resolution data. Mrs Sarkar informed that daily rainfall is available at 0.5 deg from 1961-2005 and daily temperature is available at a grid of 1.0 deg from 1969-2005. Sri Bhopal Singh enquired whether the ANN models would segregate snowmelt from runoff due to rain. Mrs Sarkar replied that ANN is a black box approach and it does not segregate the flow in different components. She informed that it is envisaged to take up a new study in coming year in which a conceptual model would be used to carry out snowmelt runoff modeling in part of the Brahmaputra basin.
Study No. NIH/SWD/NIH/09-11 : SNOW MELT RUNOFF MODELING USING FUZZY LOGIC

The progress of the study has been presented along with the progress of the study entitled, “Integrated approach for snowmelt runoff studies and effect of anthropogenic activities in Beas basin” of the Water Resources Systems Division. 

Study No. NIH/SWD/NIH/05-10 : INTEGRATED HYDROLOGICAL STUDY FOR SUSTAINABLE DEVELOPMENT OF TWO HILLY WATERSHEDS IN UTTARANCHAL

Dr. Avinash Agarwal, P.I. of the study presented the progress made in last six months. He presented the progress made using old instrumentation, and based on data status, analysis of spring flow, flow duration curve, spring rainfall analysis, delineation of recharge zone infiltration and rainfall characteristics and water balance. He informed that the instruments required in the second phase of the project have been purchased and installed. Two new river gauging sites one each in Bainsoli and Tayari watershed have been constructed and river gauging has been initiated. He added that the shape file for watersheds for drainage characteristics, land use, soil texture, spring, tanks and instruments sites have been prepared using Arcview. The sediment sampling on four gauging sites is continued manually. 

On enquiry from Dr. R.K. Jain about the status of the springs considered in both the watersheds, Dr. Agarwal informed that the watersheds have 21 and 29 springs in total and data of all these springs have been measured since July 1999. Out of these springs some have dried up and some receive interrupted flow during summer. A majority of the springs contribute discharge even during summer months. The information related to the status of spring flow data availability and Ten day flow duration curve have been reported during August 2008 in the form of report to DST.

Dr. K.P. Singh enquired about the working of AWS and its sensors. It was informed that Hobo make AWS was installed in April 2009. Since its installation, the sensors are working satisfactorily. 
Study No. NIH/SWD/NIH/07-10 : HYDROLOGICAL STUDIES IN A FORESTED WATERSHED IN UTTARAKHAND

Dr. J.V. Tyagi, P.I. of the project presented the progress and results of the study. It was informed that the project is being carried out in collaboration with Forest Training Academy (FTA), Govt. of Uttarakhand in a Sal forested watershed of about 17 ha in Nainital District. Dr. Tyagi informed that based on the analysis of limited data, it was observed that the regeneration is better correlated with incidence of light intensity than the soil moisture storage. The higher regeneration under C1 canopy is mainly due to the higher incidence of light intensity despite lower levels of soil moisture in C1 canopy than in other canopies. The simulation by ANSWERS model showed that the soil erosion is higher in areas under C3 canopy than those under C1 and C2 canopies. The high soil erosion under C3 canopy contributes to uprooting and washing away of tender seedlings during their establishment stage in early monsoon season. This may be one of the reasons, among others, for poor regeneration under C3 canopy. It was further informed that the natural regeneration in Sal species is affected by the ‘dying back phenomenon’ which results in a very slow progress towards establishment of the seedlings. Therefore, the data of longer duration is needed for analysis of regeneration and establishment of its relationship with soil moisture and light intensity.

Study no. NIH/SWD/NIH/09-12 :SNOW MELT RUNOFF MODELLING IN SUTLEJ BASIN
Sri A. R. Senthil Kumar, PI of the project presented the objectives, methodology, and present status of the study. He briefed about the results obtained during the last six months. The Chairman suggested to develop a separate ANN model for the higher range of values and to compare the results with the general model and to show results in the next working group meeting.
Study No. NIH/SWD/NIH/09-11 :DATA BOOK-HYDRO-METEOROLOGICAL OBSERVATORY 2001-2008

Sri Digambar Singh, PI of the project presented the objectives, methodology and present status of the study. He also presented the graphical sample of the data entry of 15 March 2001.  The Chief Engineer, Jaipur enquired about the length of the data used.  Sri Rakesh kumar replied that such type of report had already been prepared for the period up to 2000 and in the present report data from 2001-2008 will be included. 

Study No. NIH/SWD/NIH/09-10: IMPACT OF CLIMATIC CHANGE ON EVAPORATION 

 
Dr. Avinash Agarwal presented the objectives, methodology and other details of the proposed new study along with the funds required for this project. Dr. S.P. Agarwal enquired about the parameters that will be used in the development of the model. It was informed that the measurement of temperature and humidity will be carried out at two different heights along with solar radiation and wind velocity to be measured through AWS. The soil temperature and soil moisture will be measured at different depths along with the rainfall. The model will be developed using the data to be gathered. Sri B.P. Singh enquired as to how this project is related with climatic change. It was informed that the model will be developed using the measured climatic variables. This model will be used for prediction of evapotranspiration for 25 to 50 years by downscaling the GCM information of the grid for input variables. The Chairman, WG suggested that the title of the project may be changed from “Impact of Climate Change on Evaporation” to “Impact of Climate Change on evapotranspiration” and the duration of the study may be increased to two years instead of one year. 

The approved work program of the division for the year 2009-10 is given in Annexure- II.
WATER RESOURCES SYSTEM DIVISION

Shri R. D. Singh, Head of the Division gave a brief description of the scientific and technical work undertaken and carried out by the Division in last six months. He informed that DSS (Planning) activities were looking after by Dr. Sharad Kumar Jain as Chairman when he was at NIH, and that is how, this activity appears in the work programme of this division. After a brief description, he asked the respective P.Is. for elaborating the progress made in their study in last six months. The progress of studies presented by the respective P.I. is given below. 

Study No. NIH/WRSD/NIH/08-03/12: Integrated approach for modeling snowmelt runoff and effect of climate change in Beas basin 

Dr. Sanjay K. Jain presented the objectives and progress of the study He informed that the study has been taken up during September 2008. The hydro-meteorological data have been collected from BBMB, Sundernagar. Subsequently, processing of satellite data (MODIS satellite) have been carried out. A field visit has been made during June 2009 and the sites for discharge measurement and AWS have been selected. Mr. Bhopal Singh informed that CWC have gauging sites at Kothi and at Palchan, and data of these sites can be collected from Shimla office of CWC. Dr. Jain informed that the stream flow has been simulated under present as will as future conditions. The study has been carried out considering hypothetical scenarios of temperature and rainfall. Chairman mentioned that the future projections about climatological variables will be collected from IITM, Pune and the same will be used in the study. For the isotopic studies, Dr. Bhishm Kumar informed that field sampling will be carried out during this winter season and afterwards. It was also informed by Dr. Jain that the procurement of instruments and satellite data is in progress.

Study No. NIH/WRSD/NIH/09-03/13: ASSESSMENT of Effects of Sedimentation on the Capacity/ Life of Bhakra Reservoir (Gobind Sagar) on River Satluj and Pong Reservoir on River Beas

     Dr. Sanjay K Jain informed that a PDS has been taken up by BBMB. NIH is collaborating with BBMB for this study.  Dr. Jain presented the objectives and work elements along with the progress of the study. He informed that drainage and DEM maps for both the study area have been prepared using ASTER DEM. In order to procure the satellite data from NRSC, Hyderabad and meet other expenditures, a request of fund transfer has been made to BBMB. After receiving funds from BBMB, the sedimentation study using remote sensing data and the processing of other data will be carried out.

Study No. NIH/WRSD/NIH/08-03/10 : Web-based Hydrology and Water Resources Information System for India 
The study was presented by Mrs. Deepa Chalisgaonkar. Dr. S.P. Agarwal suggested that the source of the maps should be included in the information system. Mr. Jayakumar suggested that latitudes and longitudes may be shown on the maps. He also suggested to include schematic maps of the rivers. Dr S.K. Gupta and Dr Jayakumar have shown interest in getting the information system on the NIH web site. It was informed by Mrs. Chalisgaonkar that the information system has already been uploaded on the NIH web site and is being accessed by several users. Dr. Jayakumar suggested for providing a link to the web site developed by CWRDM for the water resources of the Karela State, in the information system page of NIH web site. Dr S.P. Agarwal suggested that a disclaimer may be provided to avoid any controversy regarding mismatch of the basin/ state/ international boundaries in the information system web site of NIH. Mr. Bhopal Singh informed that a similar web site ‘India WARIS’, is being developed by Department of Space for CWC. The PI may contact CWC and department of space for knowing the capabilities. 

Study No. NIH/WRSD/NIH/09-04/12: Hydrological Assessment of Ungauged Catchments (Small Catchment)

Dr. P K Bhunya presented the status of the study in brief covering the objectives, methodology, analysis, and results. He further appraised the members about the duration of this purpose driven study (PDS). He informed that the new computer programs have been developed and the preliminary results, which included four nomographs (for unit hydrograph parameters, peak flow, time to peak, and base time) using data of 113 Indian catchments and tables showing calibrated parameters of a non-dimensional flow duration formulae have been obtained. The flow duration curve that was developed recently for 25 years of daily flow data for Hirakud upstream was shown coupled with a smooth curve. He also informed that the new regional water availability methods proposed by USGS, have been applied and some preliminary results were obtained.  Dr. Bhunya further added that the geomorphological variables taken in the present study covers a wider range than the methods adopted in the earlier reports/methods by CWC, and the results shows remarkable improvement in the goodness-of-fit. Dr. Bhunya said that he is already in contact with the officers of Govt. of Orissa, and a workshop is planned in Oct/Nov, 2009-2010 where the results shall be discussed. He informed that the three technical publications have been brought out so far. Mr. Bhopal Singh mentioned that the CWC reports are for 12 sub-zones which are homogeneous regions. However, the present study is an attempt to arrive at regional formulae that is valid for a larger region irrespective of any pre-requisite homogeneity tests. 

Study No. NIH/WRSD/NIH/ 06-09/5 :  Use of remote sensing in soil moisture and water balance estimation – a case study of the Solani Catchment  

Dr. Sanjay K. Jain informed that IIRS, Dehradun is also collaborating in this study. He informed that first phase of the report has been completed in March 2009 and an interim report has been prepared. He also informed that an extension of three years was given for this study during the last meeting of the working Group. Dr. S P Agarwal informed that some more satellite data have been procured for this study. He informed that AWS has been procured and will be installed in the catchment area. Chairman suggested that the rainfall runoff modeling of the catchment should be carried out with the created data base.

Study No. NIH/WRSD/NIH/09-03/12:  Application of a distributed hydrological model for river basin planning and management
Dr. M. K. Goel presented the proposed new study in detail. He highlighted the objectives, background, methodology, and proposed outcome of the study. He informed that the main objective of the study is to get familiar with the advantages and limitations of the distributed hydrological models (MIKE SHE/SWAT/MODSIM/NIH) at the scale of river basin and to compare the outcome with semi-distributed modeling approach (MIKE BASIN/HEC HMS). He also briefly presented the distributed river basin planning and management model that has been developed at NIH. The model application was illustrated for the Tapi basin. Sh. Bhopal Singh, Director, CWC enquired about the import/export options of the model. Dr. Goel clarified that the model accounts for import/export at each river segment or a hydraulic structure either within the basin or from/to outside the basin. 

Prof. K. V. JayaKumar suggested that for the SWAT model, a GIS interface AvSWAT may be useful for the modelling. He further suggested that possibility of using another public-domain model Distributed Rainfall Runoff Routing Model (DRRRM). The model also has GIS interface. Dr S. P. Agarwal, IIRS informed that now ArcSWAT interface is also available for SWAT and this interface may be utilized.
Study No. NIH/WRSD/NIH/09-11: GIS based dams and drought information system 

The study was presented by Mr. D.S. Rathore. It was informed that the objective of the study is to utilize dam database for developing the drought indices considering the administrative boundaries on web using a GIS server. A database of dams and diversions and several thematic layers have already been prepared by NIH. The attributes and locations of dams and diversions are available as personal geo-database of MS Access. Salient features of 603 dams, diversions, canal drop hydropower stations were included. Salient features are based on reports, books, and web sites of the state water resources departments. The map contains locations of nearly 1812 dams and diversions. The rainfall data will be obtained from India Water Portal, which has nearly 100 year monthly data. Using this data, the drought index Standard Precipitation Index (SPI) will be computed. The data will be entered in the attribute table of district GIS theme. Dam database and various thematic maps will be published on the web using the Arc GIS Server. Information for the salient features, SPI etc. can be disseminated on the web using the map tip and attribute tables. Dr Jayakumar suggested changing the title of the project to reflect the scope of the study. Keeping this suggestion in view, it was proposed to change the title from ‘GIS based hydrological Information System’ to ‘GIS based dams and drought information system’.

Working group approved the new proposed studies of the WRS Division. The approved work program of the division for the year 2009-10 is given in Appendix II.
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Agenda . 32.4 : Annexure B 
APPROVED WORK PROGRAMME OF THE DIVISIONS FOR THE YEAR 2009-2010

ENVIRONMENTAL HYDROLOGY DIVISION

A.
 INTERNALLY FUNDED STUDIES

	Reference Code
	Title of the Project/Study
	Study Team
	Duration
	Funding 

	NIH/EHD/NIH/07-10
	Modelling of Pesticide Transport in Ground Water – a case study of Metropolitan City – Vadodara
	M.K. Sharma (PI)

V.K. Choubey

A.K. Keshari, IIT-D
	3 years

(10/07 – 9/10)


	NIH

	NIH/EHD/NIH/08-09
	Evaluation of water quality of rivers joining Tehri reservoir and downstream of the reservoirs 
	M.K. Sharma (PI)

V.K. Choubey


	1 year

(9/08 –8/09)


	NIH

	NIH/EHD/NIH/09-12
	Environmental Flow Requirement of a River
	Dilip G. Durbude (PI)

V.K. Choubey

Omkar Singh

M.K. Sharma
	3 years

(9/09 – 8/12)
	NIH


B.
SPONSORED  STUDIES

	NIH/EHD/CPCB/08-10
	Assessment of ground water quality in class-1 cities in India.
	V.K. Choubey (PI)

M.K. Sharma 
	2 years

(10/08-9/10)
	CPCB


C.
PURPOSE DRIVEN STUDIES UNDER HP-II

	NIH/EHD/HP-II/09-13
	Impact of sewage effluent on drinking water sources of Shimla city and suggesting ameliorative measures
	V.K. Choubey (PI)

R.P. Pandey

Omkar Singh

M.K. Sharma

I&FC Dept., Shimla

NICD, New Delhi
	3 years

(4/09 -03/12)


	HP-II


The status and progress of the approved work programme are given in Annexure-C.

GROUND WATER HYDROLOGY DIVISION

A.
INTERNALLY FUNDED STUDIES

	Reference Code
	Project
	Project Team
	Duration 
	Funding 

	NIH/GWD/NIH/07-10
	Quantification of Impact of Rainwater Harvesting on Groundwater Availability in Aravalli Hills
	Anupma Sharma (PI)

N. C. Ghosh

C. P. Kumar

Sudhir Kumar

Rajan Vatsa
	3 years

(04/07 – 03/10)


	NIH

	NIH/GWD/NIH/09-12
	Impact of Climate Change on Dynamic Groundwater Recharge in a Drought Prone Area
	Surjeet Singh (PI)

C. P. Kumar

Anupma Sharma

Rajan Vatsa
	3 years

(04/09 – 03/12)


	NIH

	NIH/GWD/NIH/09-11

	Identification of Artificial Recharge Sites in a Basin
	Shobha Ram (PI)

N.C. Ghosh

Anupma Sharma

Surjeet Singh

Sanjay Mittal
	2 years

(10/09 – 08/11)


	NIH


B.
SPONSORED STUDIES

	NIH/GWD/NIH/08-09
	Vision document on “Mitigation and Remediation of Ground Water Arsenic Menace in India” 
	Coordinators:

NIH & CGWB
	8 months

(09/08 – 04/09)


	MOWR

	NIH/GWD/NIH/09-11

	Study of Rising Ground Water Table in Jodhpur City, and to Evolve a Management Plan to Contain the Rising Trend
	N. C. Ghosh (PI)

C. P. Kumar

Sudhir Kumar

B. K. Purandara

Anupma Sharma

Surjeet Singh

Rajan Vasta
	1.5 years

(08/09 – 02/11)


	Ground Water Deptt., Govt. of Rajasthan


The status and progress of the approved work programme  are given in Annexure-C.

 HYDROLOGICAL INVESTIGATIONS DIVISION
A. INTERNALLY FUNDED STUDIES
	Reference Code
	Project
	Project Team
	Duration
	Funding

	NIH/HID/INT/09-12
	SW and GW Interaction at Selected Locations Along River Yamuna in NCT, Delhi: Phase-II
	Sudhir Kumar (PI)

M. S. Rao

P. K. Garg
	3 years

(4/09 – 3/12 )


	NIH

	NIH/HID/INT/09-12
	Integrated Hydrological Investigations of Ropar Lake, Punjab
	S.D.Khobragade (PI)
B. Kumar

N.C.Ghosh

Sudheer Kumar

S.P.Rai

M.S.Rao

S.K.Verma

Pankaj Garg & 
one Scientist from EHD
	3 years

(04/09-03/12)


	NIH


B. SPONSORED STUDIES
	NIH/HID/DST/07-12
	National programme on isotope fingerprinting of waters of India (IWIN)


	M.S. Rao (PI)
B. Kumar,

Sudhir Kumar

S.P. Rai

S.K. Verma

 Pankaj Garg
	5 years

(7/07 –6/12)


	DST

	NIH/HID/FRI/08-13
	Impact Assessment of Landuse on the Hydrologic Regime in the selected Micro-watersheds in Lesser Himalayas, Uttarakahand
	S.P. Rai (PI)
Bhishm Kumar

J.V. Tyagi


	5 years

(4/08 – 3/13)


	FRI

	NIH/HID/INCID/09-11
	Estimation of irrigation return flow and stream flow regeneration in parts of the selected canal command areas
	M.S. Rao (PI)
Bhishm Kumar

S. K. Verma

Pankaj Garg

	2 years from the date of   approval  from  INCID
	INCID




C. PURPOSE DRIVEN STUDIES UNDER HP-II
	NIH/HID/HP-II/09-12
	Groundwater Dynamics of Bist-Doab Area, Punjab Using Isotopes
	M.S. Rao (PI)
Bhishm Kumar

Sudhir Kumar

S.K. Verma

Pankaj Garg + Officials of CGWB 
	3 years

(7/08-6/12)


	HP-II

	NIH/HID/HP-II/09-12
	Groundwater Management in Over- Exploited Blocks of Chitradurga and Tumkur Districts of Karnataka
	Sudhir Kumar (PI)
J.V. Tyagi

Vijay Kumar

B.K. Purandara

S.P. Rai

M.S. Rao
	3 years 

(7/09-6/12)


	HP-II


The status and progress of the approved work programme  are given in Annexure-C.

SURFACE WATER HYDROLOGY DIVISION 

A. INTERNALLY FUNDED STUDIES
	Reference Code
	Project
	Study Team
	Duration
	Funding

	NIH/SWD/NIH/07-09
	Runoff and Sediment Modelling in a part of Brahmaputra River Basin using ANN
	Archana Sarkar (PI)

R D Singh

Nayan Sarma -IITR
	3 years

(4/07 – 3/10)
	NIH

	NIH/SWD/NIH/09-11
	Assessment of environmental flow requirements in river Ganga at Loharinag Pala project site
	Manohar Arora (PI)
R. D. Singh

Rakesh Kumar
	2 year

(4/09–3/11)
	NIH

	NIH/SWD/NIH/09-11
	Snow Melt Runoff Modeling Using Fuzzy Logic


	A.K. Lohani (PI) 
Sanjay K. Jain

Rakesh Kumar
	2 years

(4/09-3/11)
	NIH

	NIH/SWD/NIH/08-12
	Study on integrated water resources management of sub-basin to cope with droughts
	R.P. Pandey (PI)
Ravi V. Galkate

Surjeet Singh

L.N. Thakaral 
	4 years

(12/08-11/12)
	NIH

	NIH/SWD/NIH/09-12


	Snow Melt Runoff Modelling in Sultej Basin


	A.R. Senthil Kumar (PI)
Manohar Arora

Avinash Agarwal

D.S.Rathore

Diganbar Singh
	3 years

(4/09-3/12)
	NIH

	NIH/SWD/NIH/08-
	Monitoring and modelling of streamflow for the Gangotri Glacier
	Manohar Arora (PI)
Rakesh Kumar 
	Long term continuing project
	NIH

	NIH/SWD/NIH/09-11
	Data book – hydro-meteorological observatory 2001-2008


	Digambar Singh (PI)

A. R. Senthil kumar

Manohar Arora
	2 years

( 4/09-3/11)
	NIH

	NIH/SWD/NIH/09-10
	Impact of climatic change on evaporation 
	N.K. Bhatnagar (PI)

Avinash Agarwal
	1 year

( 9/09-8/10)
	NIH


B. SPONSORED  STUDIES

	Reference Code
	Project
	Study Team
	Duration
	Funding 

	NIH/SWD/NIH/07-09
	Development of Drought vulnerability indices for preparedness and mitigation
	R.P. Pandey (PI)

A. Agarwal

Sanjay K Jain

Omkar Singh
	2 years + extended period

(7/07 – 12/09)
	INCOH

	NIH/SWD/NIH/05-10
	Integrated Hydrological Study for Sustainable Development of two Hilly Watersheds in Uttaranchal
	Avinash Agarwal (PI)

R.K. Nema


	5 years

(4/05 – 3/10)
	DST

	NIH/SWD/NIH/07-10
	Hydrological studies in a forested watershed in Uttarakhand
	J.V. Tyagi (PI)

Rakesh Kumar

Digamber Singh
	3 years

( 4/07 – 3/10)
	NIH & FTA


The progress and status of the approved work programme are given in Annexure C.
WATER RESOURCES SYSTEM DIVISION

A.
INTERNALLY FUNDED STUDIES
	Reference Code
	Project
	Project Team
	Duration
	Funding 

	NIH/WRSD/NIH/09-12

	Application of a distributed hydrological model for river basin planning and management


	M. K. Goel (PI)
Vijay Kumar

D. S. Rathore

Deepa Chalisgaonkar

Rama Mehta
	3 years

(10/09 –03/12)


	NIH

	NIH/WRSD/NIH/08-10
	Web-based Hydrology and Water Resources Information system for India 
	Deepa Chalisgaonkar (PI)

D S Rathore

S K Jain - IITR

N Panigrahy 
	2 years

(04/08 –03/10)


	NIH


B.
PURPOSE DRIVEN STUDIES UNDER HP-II

	Reference Code
	Project
	Project Team
	Duration 
	Funding 

	NIH/WRSD/NIH/08-12
	Integrated approach for snowmelt runoff studies and effect of anthropogenic activities in Beas basin
	Sanjay K. Jain (PI)

Sharad K. Jain-IITR

Vijay Kumar

Bhism Kumar

Renoj Theyyan
	4 years

(04/08 –03/12)


	HP-II

	NIH/WRSD/NIH/09-12
	Hydrological Assessment of Ungauged Catchments (Small Catchment)
	P. K. Bhunya (PI)

D.S. Rathore

P.C. Nayak

Niranjan Panigrahy

Sanjay Kumar

Suhas Khobragade

Director (H&WR P), Govt. of Orissa
	3 years

(05/09 – 4/12)


	HP-II

	NIH/WRSD/NIH/08-12
	Decision Support System (Planning) for Integrated Water Resources Development and Management


	Rakesh Kumar

A. K. Lohani

D. Chalisgaonkar

C. P. Kumar

M. K. Goel

Vijay Kumar

R. P. Pandey

P. K. Bhunya

Sanjay Kumar

A. Sharma

N. Panigrahy

Surjeet Singh
	4 years

(12/08 – 3/12)


	HP-II

	NIH/WRSD/NIH/09-03/13
	Assessment of Effects of Sedimentation on the Capacity/ Life of Bhakra Reservoir (Gobind Sagar) on River Satluj and Pong Reservoir on River Beas
	Sanjay K. Jain (PI)

Sharad K. Jain-IITR

Vijay Kumar

J.V. Tyagi

Rama Mehta
	4 years

(04/09 – 3/13)


	HP-II


The progress and status of the approved work programme are given in Annexure-C.
Agenda . 32.5 : Annexure D 
PROPOSED WORK PROGRAMME OF THE DIVISIONS FOR THE YEAR 2010-2011
ENVIRONMENTAL HYDROLOGY DIVISION

A.
INTERNALLY FUNDED STUDIES

	Reference Code
	Title of the Project/Study
	Study Team
	Duration/ Status
	Funding

	NIH/EHD/NIH/07-10
	Modelling of Pesticide Transport in Ground Water – a case study of Metropolitan City – Vadodara
	M.K. Sharma (PI)

V.K. Choubey

A.K. Keshari, IIT-D
	3 years

(10/ 07 – 9/10)

Continuing study

	NIH

	NIH/EHD/NIH/09-12
	Environmental Flow Requirement of a River
	Dilip G. Durbude (PI)

V.K. Choubey

Omkar Singh

M.K. Sharma
	3 years

(9/09 – 8/12)

Continuing study
	NIH

	NIH/EHD/INT/10-11
	Impact of Kumbha Mela 2010 on water quality of surface water and ground water resources in and around Hardwar City
	V.K. Choubey (PI) 
M.K. Sharma

Omkar Singh

D.G. Durbude
	1 year

(4/10-3/11)

New Study
	NIH

	NIH/EHD/INT/10-11
	Spatial Variability of Ground Water Quality in Jammu and Kashmir Provinces, J&K (India)  

	Omkar Singh (PI)

V.K. Choubey 

 D.G. Durbude
 M.K. Sharma


	1 year

(4/10-3/11)

New Study
	NIH


B.
SPONSORED  STUDIES
	NIH/EHD/CPCB/10-11
	Assessment of Ground Water Quality in 25 Class I Cities of India – Phase II (Chandigarh, Panjim, Gandhinagar, Shrinagar, Ranchi, Thiruvananthapuram, Imphal, Pondicherry, Kavaratti, Daman, Silvassa, Ratlam, Bilaspur)
	V K Choubey (PI)

 M K Sharma


	1 year

(4/10-3/11)

New Study
	CPCB


C.
PURPOSE DRIVEN STUDIES UNDER HP-II

	NIH/EHD/HP-II/09-12
	Impact of sewage effluent on drinking water sources of Shimla city and suggesting ameliorative measures
	V.K. Choubey (PI)

R.P. Pandey

Omkar Singh

M.K. Sharma

I&FC Dept., Shimla

NICD, New Delhi
	3 years

(4/09 -03/12)

Continuing study

	HP-II


The status and progress of the approved work programme are given in Annexure-C.

GROUND WATER HYDROLOGY DIVISION

A.
INTERNALLY FUNDED STUDIES

	Reference Code
	Project
	Project Team
	Duration/  Status
	Funding Source

	NIH/GWD/NIH/09-12
	Impact of Climate Change on Dynamic Groundwater Recharge in a Drought Prone Area
	Surjeet Singh (PI)

C. P. Kumar

Anupma Sharma

Rajan Vatsa
	3 years

(04/09 – 03/12)

Continuing study
	NIH

	NIH/GWD/NIH/10-12
	Quantification of Impact of Rainwater Harvesting on Groundwater Availability in Aravalli Hills – Part II: Mathematical Modeling


	Anupma Sharma (PI)

N. C. Ghosh

C. P. Kumar

Sudhir Kumar

Rajan Vatsa
	2 years

(04/10 – 03/12)

New study
	NIH


B. SPONSORED STUDIES
	NIH/GWD/NIH/09-11

	Study of Rising Ground Water Table in Jodhpur City, and to Evolve   a Management Plan to Contain the Rising Trend
	N. C. Ghosh (PI)

C. P. Kumar

Sudhir Kumar

B. K. Purandara

Anupma Sharma

Surjeet Singh

Rajan Vatsa
	1.5 years

(08/09 – 02/11)
Continuing study

	Ground Water Dept., Govt. of Rajasthan


C.
PURPOSE DRIVEN STUDIES UNDER HP-II

	NIH/GWD/HP-II/10-12


	Coastal Groundwater Dynamics and Management in the Saurashtra Region, Gujarat.
	Anupma Sharma (PI)

N. C. Ghosh

C. P. Kumar

C. K. Jain

Sudhir Kumar

D. S. Rathore

Surjeet Singh

Rajan Vatsa

+ GWRDC, Gandhinagar
	2.5 years

(10/09 – 06/12)

New study
	HP-II


The status and progress of the approved work programme  are given in Annexure-C.

 HYDROLOGICAL INVESTIGATIONS DIVISION
A.
INTERNALLY FUNDED STUDIES

	Reference Code
	Project
	Project Team
	Duration/ Status
	Funding

	NIH/HID/INT/09-12
	SW and GW Interaction at Selected Locations Along River Yamuna in NCT, Delhi: Phase-II
	Sudhir Kumar (PI)

M. S. Rao

P. K. Garg
	3 years

(4/09 – 3/12 )

Continuing study
	NIH

	NIH/HID/INT/10-12

	Identification of Recharge Zones of  Some Selected Springs of Uttarakhand Using Isotopes
	S. D. Khobragade (PI)
Bhishm Kumar 

Sudheer Kumar 

S. P. Rai 

Pankaj Garg
	2 years

(04/10-03/12)
New study


	NIH


B.    SPONSORED STUDIES
	NIH/HID/DST/07-12
	National programme on isotope fingerprinting of waters of India (IWIN)


	M.S. Rao (PI)
B. Kumar,

Sudhir Kumar

S.P. Rai

S.K. Verma

Pankaj Garg
	5 years

(7/07 –6/12)
Continuing study

	DST

	NIH/HID/FRI/08-13
	Impact Assessment of Landuse on the Hydrologic Regime in the selected Micro-watersheds in Lesser Himalayas, Uttarakahand
	S.P. Rai (PI)
Bhishm Kumar

J.V. Tyagi


	5 years

(4/08 – 3/13)

Continuing study
	FRI

	NIH/HID/DJB/10-11
	Assessment of Groundwater Resources & Development Potential of Yamuna Flood Plain, NCT, Delhi
	Sudhir Kumar (PI)
Vijay Kumar 

AK Keshari, IIT Delhi

S. Shekhar, Delhi Univ.
YB Kaushik, CGWB

PS Datta, ICAR

Executive Engineer, CWC
AK Gupta, Delhi Jal Board
	1 year

(02/10-01/11)
New Study
	Delhi Jal Board


C.    PURPOSE DRIVEN STUDIES UNDER HP-II

	NIH/HID/HP-II/09-12
	Groundwater Dynamics of Bist-Doab Area, Punjab Using Isotopes
	M.S. Rao (PI)
Bhishm Kumar

Sudhir Kumar

S.K. Verma

PankajGarg+ CGWB Officials 
	3.5 years

(10/08-3/12)
Continuing study
	HP-II

	NIH/HID/HP-II/09-12
	Groundwater Management in Over- Exploited Blocks of Chitradurga and Tumkur Districts of Karnataka
	Sudhir Kumar (PI)
J.V. Tyagi

Vijay Kumar

B.K. Purandara

S.P. Rai

M.S. Rao
	3.5 years

(10/08-3/12)

Continuing study


	HP-II


The status and progress of the approved work programme  are given in Annexure-C.

SURFACE WATER HYDROLOGY DIVISION 
A.
INTERNALLY FUNDED STUDIES
	Reference Code
	Project
	Study Team
	Duration/ Status
	Funding

	NIH/SWD/NIH/09-11
	Snow Melt Runoff Modeling Using Fuzzy Logic


	A.K. Lohani (PI) 
Sanjay K. Jain

Rakesh Kumar
	2 years

(4/09-3/11)

continuing study
	NIH

	NIH/SWD/NIH/08-12
	Study on integrated water resources management of sub-basin to cope with droughts
	R.P. Pandey (PI)
Ravi V. Galkate

Surjeet Singh

L.N. Thakaral 
	4 years

(12/08-11/12)

continuing study
	NIH

	NIH/SWD/NIH/09-12


	Snow Melt Runoff Modelling in Sultej Basin


	A.R. Senthil Kumar (PI)
Manohar Arora

Avinash Agarwal

D.S.Rathore

Digambar Singh
	3 years

(4/09-3/12)

continuing study
	NIH

	NIH/SWD/NIH/08-
	Monitoring and modelling of streamflow for the Gangotri Glacier
	Manohar Arora (PI)
Rakesh Kumar 
	Long term continuing project
	NIH

	NIH/SWD/NIH/09-11
	Data book – hydro-meteorological observatory 2001-2008


	Digambar Singh (PI)

A. R. Senthil kumar

Manohar Arora
	2 years

( 4/09-3/11)

continuing study
	NIH

	NIH/SWD/NIH/09-11
	Impact of climatic change on evaporation 
	N.K. Bhatnagar (PI)

Avinash Agarwal
	2 years

( 9/09-8/11)

continuing study
	NIH

	NIH/SWD/NIH/10-13
	Snowmelt Runoff Modeling and Study of the Impact of Climate Change in part of Brahmaputra River Basin
	Archana Sarkar (PI)
	3 years

(4/10-3/13)

New study
	NIH

	NIH/SWD/NIH/10-13
	Climatic Scenarios Generation for Satluj Basin using Statistical Downscaling Techniques
	Manohar Arora (PI)                                     
Rakesh Kumar


	3 years

(4/10-3/13)

New study
	NIH


B.     SPONSORED  STUDIES

	Reference Code


	Project
	Study Team
	Duration/ Status
	Funding

	NIH/SWD/NIH/05-10
	Integrated Hydrological Study for Sustainable Development of two Hilly Watersheds in Uttaranchal
	Avinash Agarwal (PI)

R.K. Nema


	5 years

(7/05 – 6/10)

Continuing study
	DST

	NIH/SWD/NIH/09-10

	Study on Environmental Flow from proposed Dam of Teesta Stage IV HE Project
	Manohar Arora (PI)

R. D. Singh

Rakesh Kumar
	1 year

(9/09-8/11)

Continuing study
	NHPC 


The progress and status of the approved work programme are given in Annexure C.
WATER RESOURCES SYSTEM DIVISION
A.
INTERNALLY FUNDED STUDIES
	Reference Code
	Project
	Project Team
	Duration/ Status
	Funding 

	NIH/WRSD/NIH/09-12

	Application of a distributed hydrological model for river basin planning and management


	M. K. Goel (PI)
Vijay Kumar

D. S. Rathore

Deepa Chalisgaonkar

Rama Mehta
	3 years

(10/09 –03/12)

Continuing study

	NIH

	NIH/WRSD/NIH/09-11

	GIS based dams and drought information system
	D.S. Rathore (PI)

Deepa Chalisgaonkar
R.P. Pandey
	1.5 years

(10/09-3/11)

New study


	NIH

	NIH/WRSD/NIH/10-11

	NIH_ReSyP – A software for Reservoir Analysis (Version – 1)
	M. K. Goel (PI)

Deepa Chalisgaonkar
	1 year

(4/10-3/11)

New study
	NIH

	NIH/WRSD/NIH/10-11

	Web Based Information System For Major And Important Lakes in India
	Deepa Chalisgaonkar (PI)

Suhas Khobragade
	2 years

(4/10-3/12)

New study
	NIH

	NIH/WRSD/NIH/10-11

	Analysis of water management scenarios in Tapi River basin using MIKE Basin
	Rama Mehta (PI)

M.K. Goel

Vijay Kumar
	3 years

(4/10-3/11)

New study


	NIH

	NIH/WRSD/NIH/10-11

	Computationally simple functions for approximating normal and log- normal distributions
	Sushil K. Singh (PI)

R. D. Singh 
	1 year

(4/10-3/11)

New study
	NIH

	NIH/WRSD/NIH/10-11

	A simple IUH model for runoff modeling
	Sushil K. Singh (PI)
	1 year

(4/10-3/11)

New study
	NIH

	NIH/WRSD/NIH/10-11

	Prediction of dispersion coefficient of streams using kriging technique
	Vijay Kumar (PI)

S K Singh
	1 year

(4/10-3/11)

New study
	NIH


B.
PURPOSE DRIVEN STUDIES UNDER HP-II

	Reference Code
	Project
	Project Team
	Duration/ Status
	Funding 

	NIH/WRSD/NIH/08-03/12
	Integrated approach for snowmelt runoff studies and effect of anthropogenic activities in Beas basin
	Sanjay K. Jain (PI)

Sharad K. Jain-IITR

Vijay Kumar

Bhism Kumar

Renoj Theyyan
	4 years

(04/08 –03/12)

Continuing study


	HP-II

	NIH/WRSD/NIH/09-04/12
	Hydrological Assessment of Ungauged Catchments (Small Catchment)
	P. K. Bhunya (PI)

D.S. Rathore

P.C. Nayak

Niranjan Panigrahy

Sanjay Kumar

Suhas Khobragade

Director (H&WR P), Govt. of Orissa
	3 years

(05/09 – 4/12)

Continuing study


	HP-II

	NIH/WRSD/NIH/08-12/12
	Decision Support System (Planning) for Integrated Water Resources Development and Management


	Rakesh Kumar (DSS Chairman)

C. P. Kumar
D. Chalisgaonkar

D. S. Rathore
M. K. Goel
A. K. Lohani

Vijay Kumar

R. P. Pandey
Omkar Singh
P. K. Bhunya
A. Sharma

Sanjay Kumar

Surjeet Singh
	4 years

(12/08 – 3/12)

Continuing study


	HP-II

	NIH/WRSD/NIH/09-03/13
	Assessment of Effects of Sedimentation on the Capacity/ Life of Bhakra Reservoir (Gobind Sagar) on River Satluj and Pong Reservoir on River Beas
	Sanjay K. Jain (PI)

Sharad K. Jain-IITR

Vijay Kumar

J.V. Tyagi

Rama Mehta
	4 years

(04/09 – 3/13)

Continuing study


	HP-II


The progress and status of the approved work programme are given in Annexure-C.
Environmental Hydrology Division

PROJECT REFERENCE CODE: NIH/EHD/NIH/07-10
Title of the study: 
Assessment of Ground Water Quality in 25 Class I Cities of India – Phase I (Guwahati, Raipur, Shimla, Jammu, Shillong, Aizawal, Kohima, Bhubneshwar, Agartala, Dehradun, Itanagar & Gangtok)

Date of start: 

October, 2008

Duration of Study : 
3 years (Oct 2007 to Sept. 2010)
Funding : 

CPCB, Delhi

Point wise objectives:

i) To examine the suitability of ground water for various designated uses 

ii) To identify degraded water quality zones and possible sources of pollution and specific parameters not conforming to water quality standards

Brief methodology :

· Identification of industrial areas, residential areas, petrol pumps and bulk storage of petroleum production, municipal solid waste disposal (land fill) areas

· Identification of (about 30) locations covering shallow and deep aquifer regions. 

· Sampling of ground water in pre- and post-monsoon seasons

· Physico-chemical parameters: pH, EC, TDS, Alkalinity, Hardness, COD, BOD, Major Cations (Na, K, Ca, Mg), Major Anions (HCO3, Cl, SO4, NO3), Minor Ions (F, PO4, B).

· Bacteriological Parameters: Total and Faecal Coliform

· Toxic (Heavy) Metals: As, Cd, Cr, Pb, Hg, Cu, Ni, Fe, Zn, Mn

· Pesticides: DDT, Total BHC, Endosulphan, Lindane, Aldrin, Deildrin, Carbamat, 2,4 D, Malathion, Parathion, Pyriphos, Chloropyriphos

· Polynuclear Aromatic Hydrocarbon (P AH): location-specific

· Data for pre- and post-monsoon seasons will be processed as per BIS and WHO standards to examine the suitability of ground water for drinking purpose, ionic relationships will be developed and water types will be identified. Spatial distribution map will be prepared in the form of contour diagrams to identify degraded water quality zones. Suitability of ground water for irrigation purpose will be assessed on the basis of total soluble salts, SAR, RSC and boron content. Classification of water will be made using Piper trilinear diagram, Durov plots, Chadha's diagram,U S Salinity Laboratory Classification and Gupta Classification.

Progress/Present Status:

· Second round of sampling (Post-monsoon) from the twelve class - I cities (Guwahati, Raipur, Shimla, Jammu, Shillong, Aizawal, Kohima, Bhubneshwar, Agartala, Dehradun, Itanagar & Gangtok) has been completed (30 samples from each city, Total number of Samples ​360).

· Details about the study area (12 Class- I cities) covering physiography and soil type, geography, surface and subsurface hydrology, potential of ground water, depth of shallow and deep aquifers, climate, geology, population, industries, bulk storage of petroleum production, water supply, water treatment plants, waste disposal sites etc. collected and are being compiled.

· Physico-chemical and bacteriological analysis completed. 

· Digestion/concentration of the samples (Post-monsoon) for metal analysis is in progress.

· Extraction, concentration and drying of samples (Post-monsoon) for pesticides analysis is in progress.

· Processing of data is under progress as per BIS standards for the second round of sampling.

Expected date of completion: March 2010

PROJECT REFERENCE CODE: NIH/EHD/NIH/07-10

Title of the Study : 
Modelling of Pesticide Transport in Ground Water – a case study of Metropolitan City – Vadodara

Date of start :


October 2007

Duration of the Study : 
Three Years

Funding : 


Internal

Problem Definition and Study Area :

Metropolitan city Vadodara witnessed a sudden spurt in industrial activity with the establishment of Gujarat Refinery, Indian Oil Corporation. Metropolitan city of Vadodara is the industrial nucleas of the Gujarat State. During the recent study carried out by NIH, very high concentration of pesticide lindane was observed in ground water of metropolitan city Vadodara. 
Therefore there is a need to study the lindane migration pattern in the ground water of metropolitan city Vadodara from future projections.

Objectives of the Study: 

· To develop a contaminant source identification model from point source

· To study and characterize the contaminant (pesticide) migration pattern in the ground water in space and time for prediction purposes
Brief Methodology:

· Methodology will involve flow and transport of organo-chloro pesticide (Lindane) through column study (experimental) in unsaturated zone and modelling flow and transport using MODFLOW & MT3D in saturated zone. Initially, the model will be calibrated using data collected along space & time for a period of one year

· Calibrated model will be used to predict contaminant concentrations along the planning horizon.

Results achieved with Progress/Present Status:

i) Post-monsoon field visit of the metropolitan city Vadodara and surrounding area was made in the month of February, 2010 and collected 45 water and waste water samples from open wells, tube wells and piezometeric wells maintained by GWRDC and identified main sources of pollution (drains) for analysis in the laboratory. The characteristics of the identified drains and rivers is given in Table 1:

Table 1: Characteristics of the identified drains and rivers

	Drain/Rivers
	pH
	EC, µS/Cm
	TDS, mg/L
	DO, mg/L
	COD, mg/L

	

	Nandesari 
	7.76
	1940
	1242
	6.5
	188

	GACL 
	7.55
	4920
	3149
	5.2
	137

	Gujarat Refinery
	5.84
	2750
	1760
	2.2
	180

	IPCL
	6.24
	14590
	9338
	7.2
	230

	Kamati Bagh
	6.66
	1400
	896
	1.2
	187

	GIDC
	-
	-
	-
	-
	-

	River Vishwamitri
	6.74
	1350
	864
	1.8
	230

	River Jambua
	6.74
	1190
	762
	0.8
	180


ii) Carried out the pumping test in a bore well at village Dena, Harni, Vadadara Taluka and calculated the aquifer parameters viz; Field Permeability, Transmissibility, Specific Yield and Radius of influence using observed field data.

iii) The daily rainfall data of Vadodara city for 18 years has been collected for modeling purpose.

iv) The collected samples from open wells, tube wells and piezometeric wells and drains are being analysed for physico-chemical parameters and organochloro pesticides. 

v) Identification of contaminant sources using chemographs of point sources and ground water at different locations is in progress. 

Expected Outcome/Output : 

· Identification of unknown source

· A predictive model will be developed

· Suggested measures for the control and management of contaminant in ground water system will be helpful for policy makers and stake holder.

Expected date of completion : September 2010

PROJECT REFRENCE CODE: NIH/EHD/HP-II/09-13
Title of the Study: 
Impact of sewage effluent on drinking water sources of Shimla city and suggesting ameliorative measures
Date of start: 


1.4.2009 

Duration of the Study: 
3 years (upto 31.3.2012)

Funding: 


HP-II

Point wise Objectives: 

· Analysis of Eco-hydrological, water quality and basin characteristics of Shimla town.

· Assessment of water quality variable in drinking water sources and sewage effluent. 

· Analysis of pollutant transportation mechanism in drinking water source and source identification (location) of sewage effluent influx in drinking water.

· Impact assessment of sewage effluent in drinking water sources and suggesting possible remedial measures for its removal.

· Dissemination of knowledge and findings to field engineers and common people through preparation of Manual, leaflets, booklets and by organizing workshops/training.

Brief Methodology:
i.
Analysis of Eco-hydrological and basin characteristics of Shimla City.

a. Generation of basin characteristics maps using ILWIS GIS/ERDAS.

b. Analysis of spatial and temporal variation of rainfall data using statistical methods or SWDES and HYMOS by collecting historical data.

c. Generation of runoff volumes in different rivers/streams/tributaries/nallas using similar approach mentioned above.

d. Assessment of water availability of Shimla City using hydrological and collecting demographic data.

e. Analysis of hydrological data from ecological/EFR point of view.

ii. Assessment of water quality variable in drinking water sources and sewage effluent. 

a. Monitoring of water quality parameters, essential for drinking water, from different drinking water sources and sewage effluent on quarterly basis using standard methods. 
b. Microbiological/virological investigations of water/waste water through 
NICD,  
New Delhi. 
iii. Analysis of pollutant transportation mechanism in drinking water source and source identification of sewage effluent influx in drinking water using modeling approach. Study of existing sewerage network and sewage disposal practices in the City using SEWERCAD Software.

iv. Impact assessment of sewage effluent toxicants in drinking water sources from public health point of view based on analysis of the pollutants and suggesting possible remedial measures.

v. Dissemination of knowledge, findings and application of the developed model to field engineers and common people through preparation of Manual, leaflets, booklets and by organizing workshops/ seminars.

Results achieved with Progress/Present Status: 

· Review of relevant literature 

· Interaction with I&PHE, Shimla

· Ground water quality data analysed for various physico-chemical parameters (pH, EC, TDS, hardness, HCO3, Cl, SO4, NO3, PO4, F, Na, K, ca, Mg, B, BOD, COD, etc.). The results have been processed for interpretation of the water quality for drinking purposes.

· 3 days training has been obtained by the investigators on Bentley SewerCAD software for rehabilitation of existing sewer network in problem area/segment.

· Recruitment of the project staff completed and a field visit is planned during March, 2010 for water quality monitoring and collection of relevant data from State Government Depts.

· Processing of purchase of water quality, hydro-meteorological equipment and R.S. data (In Progress).

Expected date of completion : March, 2012
PROJECT REFRENCE CODE: NIH/EHD/NIH/09-12

Title of the Study: 

Environmental Flow Requirement: A case study of river 

Date of start: 


1.10.2009

Duration of the Study: 
3 years

Funding


: Internal

Point wise Objectives: 

· To review the present status of environmental flow estimation methodologies for rivers.
· To assess environmental flow requirements in a selected river/reach using appropriate methodology. 
· To assess river water quality for drinking, irrigation, fisheries, etc. 
Brief Methodology:
· A critical review of the existing literature on EFR methodologies would be carried out. 

· Based on the review, an appropriate method would be selected for EFR analysis. 

· Initially, the EFR analysis would be carried out by using look-up tables, desktop analysis and flow duration curves (FDCs) as used in river basin planning. 

· River water quality would also be assessed as per standard methods for various designated uses.

Progress/present status:

· Reviewed the relevant literature on existing methods to estimate EFR of rivers and examined their advantages and limitations. 

· Interaction with Karnataka Power Corporation Ltd. regarding basin characteristics, hydro-meteorological and other related data availability in respect of downstream reach of the proposed Shivanasamudram Power Scheme of KPCL.

· Field visit is planned for reconnaissance survey and collections of relevant data required for the study. In this connection, the concerned official of KPCL have been contacted for conducting joint field investigations.   
Expected date of completion : 30.9.2012
New Studies
PROJECT REFERENCE CODE: NIH/EHD/INT/10-11

Title: 
Impact of Kumbha Mela 2010 on water quality of surface water and ground water resources in and around Hardwar City

Study Group: 

V K Choubey, Scientist 'F' 


   
M K Sharma, Scientist' C’


   
Omkar Singh, Scientist' E1’


   
D.G. Durbude, Scientist' C’

Date of start: 

January, 2010

Duration of the study: One year

Funding: 

Internal 
Point wise objectives:

i) To assess the adverse impact of Kumbha mela activities during January – June 2010.

ii) To examine the suitability of surface water and ground water resources in and around Hardwar City for various designated uses 

Brief methodology:

· Identification of sampling sites in the river Ganga and ground water sources in and around Hardwar City being extensively used for drinking purpose.   

· Sampling of surface water (River Ganga) at different locations and ground water sources at fortnight interval of time till June 2010.

· Physico-chemical parameters: pH, EC, TDS, Alkalinity, Hardness, COD, BOD, Major Cations (Na, K, Ca, Mg), Major Anions (HCO3, Cl, SO4, NO3), Minor Ions (F, PO4).

· Bacteriological Parameters: Total and Faecal Coliform

· Data for different sets will be processed as per BIS and WHO standards to examine the suitability of river water and ground water for drinking purpose. Suitability of river water for irrigation purpose will be assessed on the basis of total soluble salts, SAR, RSC.
· Determination of hydrological soil properties (infiltration, hydraulic conductivity, texture, etc.) around along River Ganga (Rishikesh to Hardwar) through field and laboratory works.   
Expected outcomes:

· Report on the impact of Kumbh Mela-2010 on surface and ground water quality of Hardwar

Expected date of completion: March, 2011

PROJECT REFERENCE CODE: NIH/EHD/CPCB/10-11

Title of the study: 
Assessment of Ground Water Quality in 25 Class I Cities of India – Phase II (Chandigarh, Panjim, Gandhinagar, Shrinagar, Ranchi, Thiruvananthapuram, Imphal, Pondicherry, Kavaratti, Daman, Silvassa, Ratlam, Bilaspur)

Study Group: 


V K Choubey, Scientist 'F' 





M K Sharma, Scientist' C'

Date of start: 


Phase I (October, 2008), Phase-II (April, 2010)

Duration of the study: 

Phase II: 2010-11 (Thirteen Cities)

Funding:


CPCB, Delhi

Point wise objectives:

iii) To examine the suitability of ground water for various designated uses 

iv) To identify degraded water quality zones and possible sources of pollution and specific parameters not conforming to water quality standards

Brief methodology :

· Identification of industrial areas, residential areas, petrol pumps and bulk storage of petroleum production, municipal solid waste disposal (land fill) areas

· Identification of (about 30) locations covering shallow and deep aquifer regions. 

· Sampling of ground water in pre- and post-monsoon seasons

· Physico-chemical parameters: pH, EC, TDS, Alkalinity, Hardness, COD, BOD, Major Cations (Na, K, Ca, Mg), Major Anions (HCO3, Cl, SO4, NO3), Minor Ions (F, PO4, B).

· Bacteriological Parameters: Total and Faecal Coliform

· Toxic (Heavy) Metals: As, Cd, Cr, Pb, Hg, Cu, Ni, Fe, Zn, Mn

· Pesticides: DDT, Total BHC, Endosulphan, Lindane, Aldrin, Deildrin, Carbamat, 2,4 D, Malathion, Parathion, Pyriphos, Chloropyriphos.

· Polynuclear Aromatic Hydrocarbon (P AH): location-specific

· Data for pre- and post-monsoon seasons will be processed as per BIS and WHO standards to examine the suitability of ground water for drinking purpose, ionic relationships will be developed and water types will be identified. Spatial distribution map will be prepared in the form of contour diagrams to identify degraded water quality zones. Suitability of ground water for irrigation purpose will be assessed on the basis of total soluble salts, SAR, RSC and boron content. Classification of water will be made using Piper trilinear diagram, Durov plots, Chadha's diagram,U S Salinity Laboratory Classification and Gupta Classification.

Expected date of completion: March 2011

PROJECT REFERENCE CODE: NIH/EHD/INT/10-11

Title: 
Spatial Variability of Ground Water Quality in Jammu and Kashmir Provinces, J&K (India)  
Study Group: 

Omkar Singh, Scientist' E1, V K Choubey, Scientist 'F', D.G. Durbude, Scientist' C’ and M K Sharma, Scientist' C’

Date of start: 

April, 2010
Duration of the study: 1 year

Funding: 

Internal 

Point wise objectives:

· To analyze spatial and temporal variability of groundwater quality in Jammu and Kashmir Province for Ground Water Quality Monitoring Network 

· Prioritizing Ground water Quality parameters for regular monitoring

· Classification of Ground Water Quality using USSL classification

Brief methodology:

Management of groundwater is very important to meet the increasing demand of water for domestic, agricultural and industrial uses. The information on the spatial and temporal variability of groundwater quality is useful for proper planning and management of groundwater resources. The spatial dependence between observations can be expressed by the semivariance, which is a measure of the average similarity between observations at a given distance apart. This has led to considerable interest in design of investigative studies and monitoring programs to describe groundwater quality over various sizes of areas. The knowledge of spatial variability of ground water quality is also essential for making reliable ground water quality interpretations and for making accurate predictions of ground water quality at any particular location in the aquifer.        

In the present study, the existing ground water quality data monitored by various organizations would be used for the spatial analysis. In the spatial analysis, software package namely GEO-EAS (USEPA, 1991) & Surfer (Golden Software Inc) would be used. 

Mile Stones and Expected Outcome/Output:

· Report on ground water quality monitoring network requirement based on spatial dependence analysis 

· Pattern of Ground water quality in both provinces

Expected date of completion: March, 2011

Groundwater Hydrology Division
PROJECT REFERENCE CODE: NIH/GWD/NIH/07-10

Title of the study: 
Quantification of Impact of Rainwater Harvesting on Groundwater Availability in Aravalli Hills

Date of start: 

April 1, 2007

Duration of the study: Three years (2007 – 2010)

Funding:
Internal funding with manpower and logistic support from local non-governmental agencies and beneficiaries of the study.
Objectives of the study: 
To quantify impact of rainwater harvesting schemes on groundwater availability at micro and macro watershed scale in Aravalli hills.

Brief methodology: The technical program of the study comprises the following:

1. Identification of observation network.

2. Collection and monitoring of required data.

3. Data processing and creation of database on GIS. 

4. Qualitative assessment of water harvesting schemes.

5. Tracer studies to determine fate of harvested rainwater recharged to groundwater.

6. Morphometric analysis to develop groundwater potential map.

7. Mathematical modeling to analyse the hydrological impact of rainwater harvesting schemes (to be taken up in Part II of the study).

Progress/Present status:

1. Identification of study area – The Savana macro-watershed has been selected for detailed investigations in the Jaisamand Lake Catchment. 

2. Literature review – Relevant literature review carried out.

3. Data collection – Several field visits to the study area have been undertaken by the scientists working on the project.  During the visits, data pertaining to ground water level, water quality, geology and soils were collected. In addition, rainfall data and other necessary data related to water harvesting structures such as catchment area, area of submergence etc. were also collected. Satellite data have been procured to study the landuse and presence of lineaments etc. Data monitoring in Savana watershed was initiated in May 2008. Wells identified for water level monitoring and water levels are being monitored regularly. Six raingauges installed in the watershed and adjacent locations are also being monitored.

4. Field tests – Infiltration experiments conducted. Some more field data were collected during a field visit in Dec. 2009. Other field tests are planned in March 2010.

5. Database preparation – Using the data collected/monitored in Savana watershed, a database has been prepared on GIS. 

6. Tracer studies – Tracer studies have been carried out in the watershed at two harvesting sites that would provide insight into the potential and actual volume of rainwater that can be harvested, along with determining the fate of the harvested rainwater that is recharged to groundwater. For this purpose, rainwater samples as well as a total of 207 water samples were collected at an interval of 15 days during the period June - Nov. 2009. The water levels in the respective wells and anicuts were also recorded at corresponding time intervals during the above period. The samples have been analysed in the isotope lab for δO18 and δD. Interpretation of results is under progress.

7. Morphometric analyses – Analysis of morphometric characteristics of the watershed has been carried out. A groundwater potential map based on morphometric analysis accounting for geology, geomorphology and landuse is under development.

8. Qualitative assessment of water harvesting schemes made in Gangeshwar macro-watershed.

Part I of the study has addressed mainly field centric investigations i.e., data monitoring and collection, field experiments, morphometric analysis and tracer studies to determine fate of harvested rainwater. Part II of the study would deal with mathematical modeling to investigate the impact of rainwater harvesting on groundwater levels.

Expected Date of completion: March 2010

PROJECT REFERENCE CODE: NIH/GWD/NIH/09-12
Title of the Study:


Impact of Climate Change on Dynamic 

Groundwater System in a Drought Prone Area
 Date of Start:



April 1, 2009

Duration of the Study:


Three years (2009-2012)

Funding:



Internal
Objectives of the Study:




· To quantify the impacts of climate change on groundwater recharge in a part of Sonar basin, Madhya Pradesh.

· To simulate the groundwater levels and investigate the temporal response of the aquifer system to historic and future climate periods.

Brief Methodology: 
The technical program of the proposed study comprises the following:

· Basic data preparation using GIS

· Hydro-geological characterization of the study area

· Synthetic generation of daily values of precipitation, mean temperature, and solar radiation (using a weather generator)

· Estimation of groundwater recharge based on available precipitation and temperature records and anticipated changes to these parameters (using Visual HELP)

· Quantification of the spatially distributed recharge rates using the climate data and spatial soil survey data

· Simulations of groundwater flow using each recharge data set and evaluation of the changes in groundwater flow and levels on time.

Progress/Present status:

Data collection –Daily Rainfall data from 1992-2004 have been collected and long term rainfall data from 1991-1991 and 2005-2009, solar radiation, evaporation and temperature from 1980 to 2009 are in process of procurement from IMD. Soil infiltration and hydraulic conductivity test data of six sites in the basin has also been collected.

Database preparation - Preparation of database on GIS and data analysis is under progress. Image classification, digital elevation model and hydro-geological characterization of the study area are in progress.

Analysis – The analysis on rainfall and groundwater level of the basin is in progress.

Expected date of completion: 
March 2012
PROJECT REFERENCE CODE: NIH/GWD/NIH/09-11

Title of the study : 
Study of Rising Ground Water Table in Jodhpur City, and to Evolve a Management Plan to Contain the Rising Trend

Duration : 


November 2009 – February, 2011 ( 1 year 6 month)

Funding : 


Ground Water Department, Govt. of Rajasthan.

Project cost : 


Rs. 24.52 lacs

Consultant : 


Prof.(Retd.) G. C. Mishra 

Objective of the study:

(i) Identification of cause(s) of rising ground water levels in Jodhpur city.

(ii) Development of an effective and sustainable management plan for maintaining the water table of the area at a safe level to avoid any negative impact on the civil structures and population of the area. 

Methodology:

(i) Diagnosis survey of the  area,

(ii) Analysis of different hydrological and hydro-geological data to establish trends and variability, parameters estimation, delineations of variables, etc.

(iii) Aquifer delineation and characterization to ascertain fractures and lineaments, etc.

(iv) Isotope study to identify the sources of seepage, if required

(v) Groundwater quality analysis, 

(vi) Water balance approach,  and

(vii) Aquifer modeling for different stress condition to determine responses consequent to storage and recovery.

Progress:

(i) Consultant and project staff have been recruited,

(ii) Two field trips by number of scientists and assisting staffs to collect data from different sources, and measurements of field data have been  taken place,

(iii) Consistency checking, geo-referencing and computerization of data are in progress,

(iv) Lithologs plotting, groundwater contour map, data inventory preparation is in progress.

(v) The area lacks representative databases for which further data collection effort by engaging local agencies are in progress,

(vi) Work towards preparation of an interim report that is to be submitted by end of March, 2010 is in progress. 

NEW STUDIES

PROJECT REFERENCE CODE: NIH/GWD/NIH/10-12
Title of the study: 
Quantification of Impact of Rainwater Harvesting on Groundwater Availability in Aravalli Hills – Part II: Mathematical Modeling
Date of start: 

April 1, 2010

Duration of the study: Two years (2010 – 2012)

Funding: 
Internal funding with manpower and logistic support from local non-governmental agencies and beneficiaries of the study.

Study Group: 

Anupma Sharma, Sc. C  (PI)

C.P. Kumar, Sc. F  (Co-PI)

N.C. Ghosh, Sc. F & Head, GWD
Sudhir Kumar, Sc. EII
Rajan Vatsa, Sc. B
Shobha Ram,  PRA
Sanjay Mittal, SRA
Objectives of the study: To quantify impact of rainwater harvesting schemes on groundwater availability at macrowatershed scale in Aravalli hills using mathematical modeling.

Brief methodology: The technical program of the proposed study comprises the following:

· Field and lab experiments to determine unsaturated and saturated hydraulic conductivity.

· Estimation of recharge to groundwater, utilizing the database developed in Part I of study.

· Mathematical modeling to analyse the hydrological impact of rainwater harvesting schemes on groundwater availability.

Milestones & expected outcome/output: With increased adoption of rainwater harvesting technologies, it is important to have pro-active knowledge on hydrological consequences of upscaling at basin scale. The study would aid in assessing the impact of rainwater harvesting schemes on groundwater availability for given basin characteristics.

Proposed date of completion: March 2012

PROJECT REFERENCE CODE: NIH/GWD/HP-II/10-12

Title of the study: 
Coastal Groundwater Dynamics and Management in the Saurashtra Region, Gujarat.

Date of start: 

Oct. 26, 2009

Duration of the study: 
Oct. 26, 2009 - June 31, 2012

Funding: 
Purpose Driven Study under Hydrology Project Phase-II (HP-II). Study in collaboration with Gujarat Water Resources Development Corporation (GWRDC), Govt. of Gujarat, Gandhinagar.

Study Group: 

N. C. Ghosh, Sc. F (Project Coordinator), Anupma Sharma, Sc. C (PI)
C. P. Kumar, Sc. F  (Co-PI), C. K. Jain, Sc. F, Sudhir Kumar, Sc. E2

D. S. Rathore, Sc. E2, Surjeet Singh, Sc. C, Rajan Vatsa, Sc. B

GWRDC, Gandhinagar
Objectives of the study: To investigate the coastal groundwater dynamics and saltwater intrusion phenomenon in the Porbandar District of Coastal Saurashtra.

Brief methodology: The technical program of the proposed study comprises the following:

1. Analyses of the physico-chemical mechanism of mixing of freshwater-saltwater and other hydrogeochemical processes in the limestone coastal aquifer system of Porbandar region, Coastal Saurashtra.

2. Simulation of the transport of saltwater in the coastal aquifer system through numerical modeling and study impact of existing aquifer management practices on the groundwater regime.

3. Development of a trade-off model for planning sustainable groundwater development program for different management strategies in order to check the saline water ingress.

4. Guidelines for design of possible remedial measures such as suitable artificial recharge techniques and optimal pumping policy.

5. Evaluating the impact of anticipated climate change on groundwater recharge and dynamics of coastal aquifer system for different scenarios of sea level rise and rainfall events and suggest suitable remedial measures.

Progress/Present status:

1. Identification of study area – Minsar river basin in Porbandar District of Coastal Saurashtra. 

2. Literature review – Relevant literature review under progress.

3. Data collection – One field visit to the study area undertaken during Dec. 2009. During the visit, data pertaining to historical ground water level and water quality recorded from open wells and piezometers, lithologs, pump tests, rainfall, river stage and discharge, and  relevant reports and maps were collected. Sites for installation of additional piezometers were also selected. 

4. Database preparation – At present the digitization of drainage network and other water bodies is under progress. Preparation of database on GIS, drawing of water table and TDS contours, analysis of lithologs and pump test data is also under progress. 

Date of completion of project: June 2012

HYDROLOGICAL INVESTIGATIONS DIVISION
REFERENCE NUMBER: NIH/HID/DST/07-12
TITLE                       :           
NATIONAL PROGRAMME ON ISOTOPE     FINGERPRINTING  OF WATERS OF INDIA (IWIN)

STUDY GROUP
:
BHISHM KUMAR AND M.S. RAO 

DATE OF START
:
SEPTEMBER, 2007

DURATION

:
5 YEARS

FUNDING

:
DST

PARTICIPATING    :
PRL, NIH, BARC, NIO, NGRI, NRL-IARI, CPCB, CWC,
ORGANIZATIONS
CWRDM, CRIDA, IMD, IIT-Kharagpur, Anna university

OBJECTIVES:

i) Identifying Regional/local water components in the local atmosphere. 

ii) Quantifying the partitioning of vapours into rain and re-partitioning of rain into various components as evapo-transpiration, soil moisture, stream flow* and groundwater* (*these samples will be collected by the participating organizations). 

iii) Residence time of /water in different inland hydrological units. 

iv) Atmospheric/surface water/groundwater interaction on seasonal and spatial basis.

v) Developing a web resource for isotope hydrology data-base of the Indian sub-continent.

BRIEF METHODOLOGY: 

(i)
Sample collection: 

a) 
Daily sampling of atmospheric moisture from near ground level and from Push & trap method by using LN2 and methanol at NIH, Roorkee and near ground level at R.C. Sagar.

b) 
Sampling of precipitation at Roorkee and Sagar on event basis.

c) 
Weekly sampling of the river Ganga from Upper Ganga Canal, Roorkee. 

d) 
Fortnightly sampling of groundwater from depths approximately 10 m & 40 m at Roorkee and monthly sampling from shallow aquifer at Sagar. 

(ii) Analysis: 

δD, δ18O analysis of river water, groundwater, precipitation and atmospheric            moisture, and 3H analysis of river and groundwater samples. 

(iii) Data collection: 

Meteorological and hydro-geological data from State/Central Government organizations.

(iv) Interpretation of data: 

Final interpretation of the data will be carried out jointly with IWIN member organizations at PRL, Ahmedabad.

PROGRESS / PRESENT STATUS:
(1) Total 368 samples were collected at NIH, Roorkee and Sagar during the period October, 2009 to January, 2010. These include atmospheric moisture, rainwater, groundwater and river water. 

(2) Stable isotope analysis of all the samples have been completed at nuclear hydrology laboratory.

(3) Progress of the IWIN project (NIH component) was presented in the 3rd project review committee meeting and 4th Coordination Meeting of IWIN held during 11-12 January, 2010 at NIO, Goa.

(4) In order to monitor isotopes in air-moisture all along the monsoon track from east-coast (Kakinada port) to Jammu, two new stations are taken up for atmospheric moisture sampling at (i) Regional Centre, Kakinada and (ii) Regional Centre, Jammu, in addition to the existing Sagar and Roorkee. 

RESULTS:

1) The relationship between δD of atmospheric moisture collected by condensation method, rainfall amount with time is shown in fig. 1, which clearly indicates the depletion in the isotopic composition of atmospheric moisture whenever rain occurs. The seasonality effect divides the entire data spectrum into three sub-units as: the most depleted water vapors of monsoon period (δ18O < -22, dD< -86); enriched vapours (δ18O >-4.5, dD > -8.14) of local origin and the mixed vapours formed from the combination of these two sources. Any time during this cycle, the relative proportion 
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Fig. 1: Daily variation in δ18O in rainfall and atmospheric air-moisture, and the rainfall amount

of local moisture to regional inflow moisture can be estimated from the relative contribution from the end member source composition (Monsoonal: (18O ~ -24, dD~ -103); Local (18O ~-2.9, dD ~ -6.0) (Fig. 2). 
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Fig. 2: Isotopic characteristic and the average isotopic composition of monsoon, local and the mixed at Roorkee. 

2) The minor dips that appear in isotopic composition of water vapour in the pre-monsoon season (Feb-May) (fig 1.) probably indicates insurgent of moist air due to Western Disturbances.
3) Start of down fall (depletion) and start of enrichment in the isotopic spectrum of air-moisture (fig 1.) co-insides with the onset & withdrawal of monsoon season (as per the dates of IMD). Thus, isotopes in air-moisture are useful means to understand arrival and departure of monsoon vapors. 

4) Depletion in the isotopic composition of vapour and absolute humidity are positively correlated (figure 3). 

5) Samples received from R.C. Sagar for the period Aug-Dec. 2009 are being under the process of isotopic analysis and the results are expected to get analyzed before the end of February, 2010 and will be presented in the Working Group. 
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Fig. 3: Correlation between stable isotopes in atmospheric air moisture and the  absolute  humidity 

6) In the present study, by correlating isotopic data of air-moisture collected using Condensation method (at 00C) with that obtained by Trapping method (collected at -900C) an interrelation is identified. Different relations are obtained for monsoon and non-monsoon season. The relations observed are given below: 

For Monsoon Season:

δ18 O (Pred trap) = 0.17*(A.H.)+ 0.44*( δ18 O cond.)-5.9

δD(Pred trap) = 0.26*(A.H.)+ 0.77*( δD cond.)-33.3

For Non-monsoon season:

δ18 O (Pred trap) = 0.27*(A.H.)+ 0.03*( δ18 O cond.)-12.6

δD(Pred trap) = 1.85*(A.H.)+ 0.15*( δD cond.)-80.4

Using the conversion relation it will now become possible to get un-fractionated isotopic composition of air moisture (trap data) from the data obtained using Condensation method (which is expected to get affected from isotopic fractionation). 
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Table 1: Summary of the samples collected and analyzed

	Station
	Sample type
	Frequency
	No. of samples collected & analyzed (Oct, 09- Jan,10)

	Roorkee
	· Atmospheric Moisture

· Using Ice

· Using LN2 

   (near ground)

· Rain samples

· Groundwater

· River Ganga
	Daily

Daily

Event based

Twice/month

Weekly
	108

  62

    4

  38

  13

	Sagar
	· Atmospheric Moisture (Ice) 

· Rain water

· Groundwater

· Surface water
	Daily

Event Based

Monthly

Twice/month
	123

 13

   3

   4

	                          Total Samples Analyzed
	368


EXPECTED DATE OF COMPELETION: SEPTEMBER, 2012

REFERENCE NUMBER: NIH/HID/INT/2009-12

TITLE: 
SURFACE WATER AND GROUNDWATER INTERACTION AT SELECTED LOCATIONS ALONG RIVER YAMUNA IN NCT, DELHI (Phase-II)
STUDY GROUP:
Sudhir Kumar (PI)

MS Rao


Pankaj Garg

DATE OF START: 

April 2009

DURATION: 


3 years (March, 2012)

FUNDING: 


Internal

OBJECTIVES

i) To study the surface water and groundwater interaction along river Yamuna in National Capital Territory of Delhi.

ii) To determine the extent of surface water groundwater interaction.

Background:

To understand the surface water groundwater intersection in NCT Delhi, a study was carried out during 2006-09. This study was carried out taking one cross-section of piezometers across river Yamuna. This study indicated significant interaction of surface water with groundwater in the Palla area of Delhi. But due to complex hydrogeological conditions in the area, like presence of paleochannels etc, some questions remained partially answered. Also due to the sensitivity of the study, it was recommended by the WG and TAC to extend this study for a further period of 3 years to have reliable results. Keeping this in mind it was decided to repeat the study at one more cross section in this area.

BRIEF METHODOLOGY

Isotopic Approach

Isotopic tracers provide a mean for identifying the actual mass transport of water in the hydrologic cycle. The approach is based on the fact that the rivers originating at higher altitudes have a different stable isotopic composition than that of the local precipitation in plains. The stable isotopic composition (δ18O) of the Yamuna River water is more depleted (-8 0/00 to –12 0/00) than that of groundwater derived from infiltration of local precipitation (– 5 0/00 to – 6 0/00). Therefore, stable isotopes of hydrogen and oxygen can be used to determine the contribution of groundwater to river or vice versa.

Groundwater Modelling Approach

Surface and groundwater interaction would be analysed using modelling approach. A 3-dimensional groundwater model, MODFLOW, would be calibrated to the field conditions to corroborate and compliment the isotopic approach used in the study. This approach will help in assessing the groundwater, flood recharge and river boundary components that contribute to the pumping.

PROGRESS / PRESENT STATUS

i) Groundwater samples have been collected from eighteen existing wells located along 2 cross sections almost perpendicular to the Yamuna River on the Delhi side. 

ii) Water level monitoring indicated that during the monsoon season of 2009 the recharge to the floodplain was only upto 1.8 m whereas during 2008 it was upto 3.52 meters.

iii) [image: image29.png]Chitradurga District




During the monsoon season, the river water samples are being collected on daily basis. The figure given below shows the variation of (18O in the river Yamuna during the monsoon season. 

Fig: Variation of δ18O in Yamuna River during 2009 monsoon period

iv) Water levels are being measured in piezometers at weekly interval on Delhi side of the river Yamuna. 
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Fig.: Temporal Variation of Depth to water table along section-2.

v) Rainfall samples are being collected for measuring the isotopic composition of rain.

The other details along with interpretation of the data will be presented during the meeting.

EXPECTED DATE OF COMPLETION: 31st March, 2012
	Work Elements
	2009-10
	2010-11
	2011-12

	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4

	Establishment of field stations for sampling of river water, rainfall and groundwater 
	
	
	
	
	
	
	
	
	
	
	
	

	Collection of precipitation, river and GW samples
	
	
	
	
	
	
	
	
	
	
	
	

	Analysis of samples for stable isotopes (18O and D)
	
	
	
	
	
	
	
	
	
	
	
	

	Analysis of environmental tritium and geochemical parameters
	
	
	
	
	
	
	
	
	
	
	
	

	Processing of isotopic and chemical data for identifying & characterizing the end members.
	
	
	
	
	
	
	
	
	
	
	
	

	Mathematical Modeling
	
	
	
	
	
	
	
	
	
	
	
	

	Estimation of fraction of river water in groundwater at different locations
	
	
	
	
	
	
	
	
	
	
	
	

	Report Finalization
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OBJECTIVES:

i) Identifying groundwater recharge zone and recharge sources using groundwater dating and stable isotope technique 

ii) Groundwater modelling 

BRIEF METHODOLOGY 

1) Sample collection: surface and groundwater at regular intervals. 

2) Data Collection: Hydrogeological, hydrometeorological, topographical data

3) Generating various thematic maps: Land use, soil map, aquifer geometry etc.

4) Measurements: Chemical, stable and radioactive analysis of samples.

5) Interpretation: Integrated analysis of sample data with the hydregeological data to identify recharge zones, recharge sources and flow pattern

6)  Groundwater flow modeling 
PROGRESS / PRESENT STATUS:
1. DEM for the entire study area (Bist-Doab region) was downloaded (Data source: www.gdem.aster.ersdec.or.

HYPERLINK "http://www.gdem.aster.ersdec.or.jp/search.jspp"jp

HYPERLINK "http://www.gdem.aster.ersdec.or.jp/search.jspp"/

HYPERLINK "http://www.gdem.aster.ersdec.or.jp/search.jspp"search.jspp).
2. Using DEM natural drains were prepared using Spatial Analyst Hydrology Tools in Arc GIS 9.3 Fig. 1.
3. Depths to water table in shallow and deep aquifers were analyzed.
4. Groundwater Flow in shallow and deep aquifer using data for 2002 & 2008 were analyzed.
5. Analyses of (18O and ( D of groundwater, river and rainfall samples were done.

6. Spatial variation of groundwater draft in the entire Bist-Doab region was analyzed in relation with the flow conditions for samples collected over the period 2009 using data for the year 2007(Data was procured from CGWB Chandigarh).

7. In order to investigate hydrological impact on agriculture Produce, cropping pattern of the entire region was analyzed using data from 1980- 2007.

8. Procurement of various equipment and data for amount (Rs. 7,75,000/-) is in progress. 
[image: image8.emf] 


Fig. 1 DEM of Fig. 1 DEM map of the entire study area (Bist-Doab region)

RESULTS

1. Groundwater Flow conditions in Shallow and Deep Aquifers:

The groundwater data collected for Shallow aquifer for the year 2002 and 2008 collected form CGWB is converted into contours (msl).The flow pattern is shown in the figure 2a and 2b.

[image: image9.emf]
Fig. 2a Groundwater flow pattern in shallow aquifer.
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Fig. 2b Groundwater flow pattern in deep aquifer.
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Fig.3 Long term variation of water table at Jalandhar

The Figure 3 shows the Pre monsoon Water table for Jalandhar district for the period of 33 years. The figure clearly indicates long term fall in water table which needs urgent attention for the groundwater recuperation.

The groundwater flow in shallow and deep aquifers is mainly in the direction diagonally along NE-SW direction and along east-west direction in the southern part of the study area parallel to the River Satluj. Both NE-SW and east-west flows converge at the location near Harike which is also the confluence point of the rivers Beas and Satluj. This is also seen as near surface depth of groundwater at Harike. 

Variation in Depth to Water table in Shallow and Deep Aquifers:

The depth to water table and piezometeric head in the deeper aquifer for the period 1999-2009 collected from CGWB is shown in the figure 4. From the data collected from 90 sites (fig 5), it can be concluded that the water table is most shallow for the central region in the study area parallel to Siwalik range. Deepest water table is observed in the south-eastern part of the study area.

It is interesting to see that out of the five (fig 4) sites analysed in this study where both shallow and deep wells are located, the sites “Nawapind Tapria” (south-eastern part of the study area) and “Shahkot” which are located close to be river Satluj the depth to groundwater in shallow aquifer is maximum. The depth to groundwater table is minimum at “Dasuya” which is located in the north part of the study area near the river Beas. The rate of decline in water table is maximum at “Nawapind Tapria” whereas it is minimum at “Shahkot”.The peizometric-head in deep aquifer is maximum at “Shahkot” and minimum at “Dasuya” similar to that in the case of shallow aquifers. The rate of decline in water table is maximum at “Kapurthala” whereas it is minimum at “Shahkot”. 
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Fig 4. Variation in depth to water table in selected deep and shallow aquifer.
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Fig 5. Variation in depth to water table in the entire study area.
Stable isotopic variation in Surface and groundwater bodies:

Isotopic indices of river water samples were determined by analyzing the river water samples collected at equidistance along the river courses of Satluj and Beas for the premonsoon period of 2009.

The average of isotopic values of rivers Satluj and Beas are shown in the following table.

Table 1 Isotopic Indexing of the Rivers Satluj and Beas

	River
	(18O (‰)
	(D (‰)

	R. Satluj
	~ -10.5
	~ -75

	R. Beas
	~ -6.9
	~ -45


 [image: image13.emf]
Fig.6 Isotopic variation in groundwater and river in Bist-Doab area.

From the fig. 6 the following conclusions can be drawn:

1. (18O for most of the reach of river Satluj ranges from (-11 ‰ to -10 ‰) except near the confluence zone of rivers Beas & Satluj where the isotopic value of the river Satluj becomes -.6.6 ‰.  This implies that in this region, discharge of river Satluj at this zone contains an inflow component from the river Beas.

2. Since the isotopic value ((18O) of groundwater samples of most of the region is ~-6‰ to -7‰, this implies that it is recharged primarily through river Beas.

3. It can also be seen from the figure 6 that the (18O of groundwater is about -9 ‰ in the canal zone close to the south east part of Doab canal (location marked by point B) and the canal water also has the same isotopic value. The common isotopic signatures between canal and groundwater indicate groundwater recharge at this zone mainly from the canal seepage.

From the fig. 7 the following conclusions can be drawn:

1. It is clearly visible from the figure 7 that the relation between (18O and (D of groundwater samples that fall in the region marked in the figure as S are recharged from river Satluj. It is in congeniality with our analysis from figure 6.

2. The groundwater lying in the region marked as B is recharged mainly either through the river Beas or Natural rainfall.
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Fig. 7 Isotopic composition in groundwater, rain and river in Bist-Doab area.
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July 2009 
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OBJECTIVES

i) To analyze groundwater productivity at specific study sites including artificial recharge structures and an assessment of potential increases and their contribution to rural livelihood improvement.

ii) To develop integrated understanding of hydrologic, social, economic, and institutional perspectives. 

iii) To improve stakeholder engagement and community participation for developing a common vision, goal and partnership for managing Basin’s groundwater resources.

iv) To identify anthropogenic interventions and evaluate their likely impact for effective groundwater management.

v) To arrive at a model for management and regulation of identified over-exploited blocks on an operational basis.

BRIEF METHODOLOGY

The problem requires a comprehensive multi-institutional, multi-disciplinary and multi-locational study approach. The State Groundwater Departments would provide crucial inputs pertaining to hydro-geology, hydrology, land use etc. Inputs from NGO’s and other stake holders will also be considered. Conjunctive use of surface/ groundwater, artificial recharge/ draft regulation and institutional interventions would be crucial decision variables. After a detailed understanding of hydro-geology, hydrology and land use practices, conceptual and real-life models (specific and general) would be developed, within Simulation-Optimization framework (Rao et al 2004, 2006) to arrive at policy guidelines for managing and regulating the groundwater resources by state agencies. Insight obtained from groundwater modeling and experience of groundwater hydrologists/ hydro-geologists will be used in arriving at policy guidelines which will be the basis for optimal groundwater management. The project will seek to build strong linkages between stake holders and regulating agencies through capacity building strategies for effective groundwater governance and harmonized groundwater use. 

Steps of the proposed methodology are as follows:

i) Selection of Watersheds: Two watersheds have been be selected 

ii) Assessment of data availability and data gap

iii) Technology development: This will involve following subheads.

a) Reconnaissance surveys 

b) Data base development: Spatial, temporal, socio-economic

c) Digitization of data

d) Integration of data

e) Procurement of equipment/ software and field interventions

f) Consultancy support

g) Groundwater assessment, modeling and calibration

h) Groundwater management modeling and future scenarios

i) Optimal Policy evaluation for sustainable development and management

iv) Organizational of capacity building

v) Training of stakeholders

vi) Scope of extension/ replication to other study areas

PROGRESS / PRESENT STATUS

· Two watersheds have been identified in the Tumkur and Chitradurga districts for carrying out groundwater management studies. 
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Fig.1: Location Map of Chitradurga and Tumkur Watersheds, Karnataka

· A visit was made during the first half of January 2010 to Bangluru, Chitradurga and Tumkur districts for identifying the actual field conditions, selection of site for installation of equipment and data collection.

· GIS Database has been prepared for both the watersheds including Base map, Drainage map, Road map and Water storage structures maps etc.
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Fig.2: Drainage map of Chitradurga and Tumkur watershed

· Maps of Lithology, landuse and landcover, soil type and geomorphology etc. have been prepared also for both the watersheds 
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Lithological set-up of Chitradurga and Tumkur watershed
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Landuse map of Chitradurga and Tumkur watershed

· Water level data (Depth to water level and reduced water level) have been collected for about 14 observation wells in Chitradurga watershed (only for 2009) and 15 in Tumkur watershed (from 1971 to 2009) and contours prepared.
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Fig.1: Depth to water level contours of Chitradurga and Tumkur watershed

· Rainfall data of 8 rain gauge stations for Chitradurga watershed (from 2004 to 2008) and 16 rain gauge stations for Tumkur watershed (from 1971 to 2008) is being analyzed. 

· Water Quality data have also been collected for 13 observation wells for Chitradurga watershed (2009) and 20 for Tumkur watershed (from 1997 onwards).

· About 15 groundwater samples from Chitradurga and Tumkur watershed have been collected from different wells for Stable isotopic analysis.

EXPECTED DATE OF COMPLETION: 
June,   2012
	Activity
	07/09-09/09
	10/09-12/09
	01/10-03/10
	04/10-06/10
	07/10-09/10
	10/10-12/10
	01/11-03/11
	04/11-06/11
	07/11-09/11
	10/11-12/11
	01/12-03/12
	04/12-06/12

	Selection of watersheds
	
	
	
	
	
	
	
	
	
	
	
	

	Reconnaissance surveys
	
	
	
	
	
	
	
	
	
	
	
	

	Data collection
	
	
	
	
	
	
	
	
	
	
	
	

	Problem conceptualization
	
	
	
	
	
	
	
	
	
	
	
	

	Meetings with participating agencies
	
	
	
	
	
	
	
	
	
	
	
	

	Appointment of project staff
	
	
	
	
	
	
	
	
	
	
	
	

	Procurement & Installation of Equipment 
	
	
	
	
	
	
	
	
	
	
	
	

	Procurement of data/ software
	
	
	
	
	
	
	
	
	
	
	
	

	Database development
	
	
	
	
	
	
	
	
	
	
	
	

	Field interventions to promote artificial recharge 
	
	
	
	
	
	
	
	
	
	
	
	

	Development of conceptual model
	
	
	
	
	
	
	
	
	
	
	
	

	Development of real model and calibration
	
	
	
	
	
	
	
	
	
	
	
	

	Development of GW utilization guidelines
	
	
	
	
	
	
	
	
	
	
	
	

	Capacity building and training programs
	
	
	
	
	
	
	
	
	
	
	
	

	Report writing
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OBJECTIVES:

1. Impact of forest cover on stream discharge pattern.

2. To separate surface runoff & ground water components in the stream discharge using conventional and isotopic technique

3. Soil erosion under different forest cover.

4. Identification of recharge zone of stream & springs using isotopic techniques

5. To define the role of forest on hydrological regime 

BRIEF METHODOLOGY:

· Two micro-watersheds with different forest covers having almost same geological and geographical features have been selected. 

· Input parameters such as (precipitation, Infiltration, Temperature, Humidity, forest cover) and output parameters such as (discharge, sediment load, evaporation, evapotranspiration) of micro-watersheds are being monitored using auto and manual instruments.

· Stable isotopes of oxygen and hydrogen, environmental radioisotopes like Cs-137, Pb-210 and H-3 will be used for the study of recharge zones, hydrograph separation and soil erosion pattern along with conventional techniques.

PROGRESS / PRESENT STATUS

Two watersheds namely, Arnigad and Bansigad have been selected near Mussoorrie. Arnigad micro-watershed having as area of 3 km2 is covered with dense oak forest while Bansigad micro-watershed having an area of 2 km2 is covered with degraded mix forest of oak and pine. Both the watersheds are on the south facing hill slope. Highest and the lowest elevations of both the project area are approximately equal. Other morphometric parameters such as, relief ratio, stream order, form factor, and elongation ratio etc are almost same. Geology of the both the watershed is same and the difference is only in land-cover.

The compound weir (1200 ‘V’ Notch and rectangular) and automatic water level stage recorder have been installed in these watersheds for monitoring the continuous stream discharge. Meteorological observatories have been installed near the outlet of each watershed for monitoring the rainfall, temperature, humidity and evaporation etc. The continuous data have been recorded since June 2008 onwards. For isotopic characterization of rain and streams, water samples have been collected for measuring 18O and D analysis and also for 3H analysis.

The average air temperature varies between 15.50C (minimum) and 250C (maximum) in degraded watershed and 180C to 220C in forested watershed. The relative humidity is observed minimum in summer months and maximum in rainy months. The evaporation rate varied from minimum 2.5 mm/day in rainy months to maximum 6 mm/day in summer months.

Collection of discharge data of both the watershed started from April 2008. The discharge data have been analysed from April 08 to November 2010. The results reveals that monthly average discharge in degraded watershed (i.e., Bansigad) vary between 0.01m3/sec (minimum) in the month of November 1.02 m3/sec (maximum) in the month August. watershed becomes dry during the May and June. However, forested watershed, it vary between 0.05 m3/sec in the month of June and 0.88 m3/sec in the month of August. It remains perennial throughout the year. 

Hydrograph shown below reveals that rainfall response on stream discharge of both watershed is very quick. However, the recession part of hydrograph differs to each other in both watershed. The discharge decline slowly in Arnigad stream during post monsoon month while it decline at faster rate in Bansigad stream and stream become dry up in summer months. The preliminary observations reveal that the stream flowing through dense forest sustains during nonmonsoon months due input from the delayed subsurface flow.
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Fig: Rainfall-runoff relationship on daily basis from Arnigad and Bansigad micro-watershed.

Total rainfall received during April 2008 to March 2009 in the Arnigad and Bansigad micro watersheds are 2905 mm and 2958 mm respectively.  This amount of rainfall is generating runoff of 1627 mm and 1932 mm respectively during April 2008 to March 2009. Monthly distributions of runoff in the both the micro watersheds vary significantly. During the monsoon period from June to September both the watersheds receive about 86-88% of the total rainfall while runoff percentage during June to September is 81% in Bansigad and 60% in Arnigad watershed.  Runoff during the one this hydrological year, from the Bansigad (degraded) micro watersheds is 19% higher than the Arnigad (Dense) micro watershed. 

During the period, from October 2008 to March 2009, both watershed received rainfall approximately 3% of the total rainfall received during the year.  Runoff during the same period is 545mm from the Arnigad (dense) and 361mm from the Bansigad (degraded). Standard deviation of daily discharge is 20% higher in Bansigad (0.19 m3/s) than Arnigad (0.15 m3/s). These results indicate that runoff is more uniform in case of dense forests.

Runoff in both the catchments is maximum during August and minimum during the May. Total runoff in Bansigad during the month of August is 60% higher than that of Arnigad and from July to September, it is 48% higher than that of Arnigad. Runoff coefficient during the monsoon period, June to September is 0.39 and 0.61 for Arnigad and Bansigad micro watersheds respectively. During post monsoon months, stream discharge from the degraded watershed reduces drastically. Discharge in Arnigad stream becomes higher than the Bansigad stream. Total runoff in Arnigad during the nonmonsoon period from October to March is 184mm (50%) more than that of Bansigad.

Isotopic Composition of Rain and Stream Discharge

(18O of rain varies between minimum –21.2 ‰ in the month of September and maximum +2.6 ‰ in the month of June at Bansigad site and it varies between minimum –16.7 ‰ in the month of August and maximum +5.7 ‰ in the month of May at Arnigad site. The statistical analysis of the monthly isotopic data of rainfall for the Bansigad and Arnigad watershed for the period from June 2008 to October 2009 reveals the following relation between (D and (18O:

(D = (8.24) *(18O + 14.16    r2 = 0.97 (Bansigad Watershed)

(D = (8.05) *(18O + 11.38    r2 = 0.98 (Arnigad Watershed)

Slope and the intercept of the best fit line of both watershed are close to those of local meteoric water line for the Bhagirathi River basin ((D = (8.0)*(18O + (11.5),  r2 = 0.98). Seasonal and storm-wise variation has been also recorded, which will be useful in hydrograph separation.
In stream discharge, (18O varies from -12.9 ‰ in the month of August to -7.5 ‰ in the month of June in Bansigad watershed while it varies from -9.9 ‰ in the month of August to -7.56 ‰ in the month of May in Arnigad watershed. The depleted isotopic signature of stream discharge during the rainy months and enriched values during the pre-monsoon months reveal the seasonal variations due to change in source of contribution. During the monsoon months, stream discharge dominates by surface runoff while during non rainy months, subsurface flow dominates. The stable isotopic signatures of stream discharge in the watersheds depict the following relations. 

(D = (7.91) *(18O + 11.93    r2 = 0.80 (Bansigad Watershed)

(D = (7.90) *(18O + 11.55    r2 = 0.98 (Arnigad Watershed) 

Slope and the intercept of the best fit line of stream discharge of both the watershed  are close to local meteoric water line, which indicates that source of stream discharge is only local precipitation. Monthly weighted value of (18O rain and discharge have been analysed for hydrograph separation. Variations are shown in figure.
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Fig Variation of (18O with Discharge in Arnigad watershed

The sediment delivery from both the watersheds has been measured on the basis of daily sampling during monsoon period. The suspended concentration in stream water discharged through V notch in the forested watershed has been found varying from 2 mg/l during summer months to 8170 mg/l during rainy period while it was recorded from 2 mg/l to 5860 mg/l in the degraded watershed of Bansigad.

EXPECTED DATE OF COMPLETION: 
March, 2013

REFERENCE NUMBER: NIH/HID/RIL/2009-10

TITLE: 
DATING OF WATER FROM CBM WELLS AND NEARBY TUBE WELLS BY ISOTOPIC METHOD (3H AND 14C)
STUDY GROUP:

Dr. Sudhir Kumar (PI)





Dr. Bhishm Kumar

DATE OF START: 

June, 2009
DURATION: 


6 months (November, 2009)

FUNDING: 


Reliance Industries Limited, Ahmedabad (Rs. 3.00 Lac)

OBJECTIVES:

The objective of the study was “To know the water being produced from CBM wells is connate water from coal bed of Gondwana and is not connected to groundwater of the area through Isotopic analysis of water (Preferably  3H and 14 C ) from CBM wells and nearby tube wells.”
BREIF METHODOLOGY

In the present study, environmental isotopes (2H, 18O,14C and 3H) have been used as these facilitates the study of various hydrological processes on a much larger temporal and spatial scale through their natural distribution in a hydrological system.

Groundwater samples were collected from the shallow (Hand pumps), intermediate (tubewells) and deep (CBM wells) by the scientists from National Institute of Hydrology, Roorkee during the month of June, 2009. 

The samples were analysed for stable isotope characteristics, 3H and 14C dating in the Isotope Hydrology Laboratory and Groundwater Dating Laboratory of National Institute of Hydrology, Roorkee using Isotope ration mass spectrometers, Tritium Enrichment Unit, CO2 Preparation, and Ultra Low Level Liquid Scintillation Spectrometers during July 2009- October 2009.

OUTPUT / RESULTS

Following conclusions have been drawn: 

1. The samples were analyzed for δD and δ18O and plotted with Global Meteoric Water Line and Local Meteoric Water Line. The results indicate that the groundwater present in the shallow and intermediate aquifers (30-75 m) lies on the local precipitation line, i.e., these have generated from the recent time precipitation. The groundwater withdrawn from the CBM wells is different from that of the shallow wells and appears to be generated in the cooler climate. 

2. The samples from the four CBM wells and four tubewells located near the CBM wells were analysed for the Tritium content. The results indicate that that the groundwater pumped from the in the CBM wells is older than drinking water. The age of most of the samples is more than 40 years old, except those from Semra and Lamatola villages. The groundwater from Semra and Lamatola tube wells is about 35 to 39 years old. 

3. The samples for 14C dating were collected from 4 CBM wells by precipitating carbonates from the water samples. The results of the 14C dating indicate that age of groundwater abstracted through the CBM wells is >20,000 yrs. These are uncorrected ages and the effect of dilution on the 14C could not be ascertained.

DATE OF COMPLETION: November, 2009. (Project completed and draft report submitted).

PROJECT REFERENCE CODE: 
NIH/HID/INT/09-10

TITLE OF THE STUDY:    
SEDIMENTATION STUDIES OF ROPAR LAKE,   PUNJAB USING ISOTOPE TECHNIQUES
STUDY GROUP: 


S. D. Khobragade (P.I.)

Dr. Bhishm Kumar 

Dr. S. P. Rai 

Dr. M. S. Rao 

Sh. S. K. Verma 

Pankaj Garg

DATE OF START :


APRIL, 2009 

DURATION OF THE STUDY : 
1 YEAR (APRIL, 2009 TO MARCH, 2010)

FUNDING :



Internal

POINTWISE OBJECTIVES OF THE STUDY:

 The study was taken up on the request of Punjab Council of Science and Technology who was mainly interested in knowing the sedimentation rate in the water body. Accordingly the objective of the study is: 

(i) To study the sedimentation rate in the water body   

VERY BRIEF METHODOLOGY:


In this study sedimentation rate in the lake is to be studied using the isotope techniques. Sediment cores collected from different regions of the water body are to be analyzed for Cs-137 activity to determine the pattern and rate of sedimentation. 

RESULTS ACHIEVED WITH PROGRESS/PRESENT STATUS
The new equipment (i.e. Multichannel Spectrometer) purchased by the HID Division, for the analysis of the sediment samples has been installed in the last week of August 09.  Field visits were made to the study site in June, 2009 and November, 2009. Sediment cores have been collected from seven locations in the lake as well as from four locations in the lake bed along the shore of the lake. The sediment cores have been cut into sediment samples of 2 cm or 4 cm thickness depending upon the core size.  In total, 178 sediment samples consisting of 98 samples from the lake and 80 samples from the exposed lake bed along the shore have been collected.  The samples are being analyzed for radioactivity. The results will be presented during the working group meeting. 

Table: Details of the sediment samples collected  

	Sediment Core
	No. of Samples
	Thickness of core 
	Thickness of each sample

	Core 1 (Lake)
	17
	34 cm
	2 cm

	Core 2 (Lake)
	11
	22 cm
	2 cm

	Core 3 (Lake)
	10
	20 cm
	2 cm

	Core 4 (Lake)
	10
	20 cm 
	2 cm

	Core 5 (Lake)
	15
	30 cm
	2 cm

	Core 6 (Lake)
	15
	30 cm
	2 cm

	Core 7  (Lake)
	20
	40 cm
	2 cm

	Core 8 (Exposed Lake Bed)
	25
	100 cm
	4 cm

	Core 9 (Exposed Lake Bed)
	14
	56 cm
	4 cm

	Core 10(Exposed Lake Bed)
	17
	68 cm
	4 cm

	Core 11(Exposed Lake Bed)
	24
	96 cm
	4 cm

	TOTAL SAMPLES 
	178


EXPECTED DATE OF COMPLETION: 

31st March, 2010. 

NEW STUDIES

REFERENCE NUMBER: NIH/HID/DJB/2010-11

TITLE: 
ASSESSMENT OF GROUNDWATER RESOURCES & DEVELOPMENT POTENTIAL OF YAMUNA FLOOD PLAIN, NCT DELHI

STUDY GROUP:

Dr. Sudhir Kumar, NIH (PI)





Dr. Vijay Kumar, NIH 





Dr. AK Keshari, IIT Delhi





Dr. Shashank Shekhar, Delhi University





Sh. YB Kaushik, OIC, SUO, CGWB, Delhi





Dr. PS Datta, NRL, ICAR, New Delhi





Executive Engineer, CWC, New Delhi





Sh. AK Gupta, Executive Engineer, Delhi Jal Board.

DATE OF START: 

February, 2010

DURATION: 


1 year (January, 2011)

FUNDING: 


Delhi Jal Board

Total: Rs.36.267 lac (NIH Component: Rs.26.594 lac)

OBJECTIVES:


The objectives envisaged under the study are:

(a) Estimation of groundwater resources in the Yamuna floodplains.

(b) Estimation of groundwater development potential in space and time through ground water simulation studies.

(c) Assessment of the impact of groundwater extraction from floodplains on hydrological regime.

(d) Assessment of groundwater quality vis-a-vis availability of drinking water.

The following scope has been envisaged under the proposed study: 

i. To decipher the disposition of aquifer system within and adjacent to floodplain.

ii. To ascertain the groundwater flow direction in reference to river Yamuna.

iii. To assess the total groundwater resources within the floodplains.

iv. To delineate groundwater contaminated areas and evolve strategy for development of potable ground water 

v. To investigate impact of ground water development on hydrological regime.

vi. To explore the possibility of augmentation of ground water in the floodplain using flood water of river Yamuna.

BRIEF METHODOLOGY:

The envisaged objectives will be achieved through

1. Processing and analysis of available data with partner Institutions.

2. Field investigations.

3. Ground water quality analysis.

4. Isotope tracer techniques 

5. Ground water flow modelling.

MILE STONES AND EXPECTED OUTCOME / OUTPUT: 


The study shall bring out the total groundwater potential of Yamuna floodplain in Delhi. Areas with poor groundwater quality shall be demarcated. Also, suitable areas for groundwater abstraction shall be identified.

A time schedule for completing different activities under the project is given at Annexure-I

EXPECTED DATE OF COMPLETION: January 2011

ACTIVITY SCHEDULE

	Sl. No.
	Activities
	Months ( February, 2010 – January 2011)

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1.0
	PREPARATORY WORK
	
	
	
	
	
	
	
	
	
	
	
	

	1.1
	Recruitment of project staff 
	♦
	
	
	
	
	
	
	
	
	
	
	

	1.2
	Collection and supply of all required data
	♦
	♦
	
	
	
	
	
	
	
	
	
	

	1.3
	Compilation of existing 
	♦
	♦
	
	
	
	
	
	
	
	
	
	

	1.4
	Identification of Data Gaps
	
	♦
	♦
	
	
	
	
	
	
	
	
	

	2.0
	FIELD WORK
	
	
	
	
	
	
	
	
	
	
	
	

	2.1
	Identification of GW monitoring wells
	♦
	♦
	
	
	
	
	
	
	
	
	
	

	2.2
	Establishment of field stations
	
	
	
	
	
	
	
	
	
	
	
	

	
	            Groundwater (Water Level / Quality)
	♦
	♦
	
	
	
	
	
	
	
	
	
	

	
	            Rainfall
	
	♦
	♦
	
	
	
	
	
	
	
	
	

	2.3
	Infiltration tests 
	♦
	♦
	♦
	
	
	
	
	
	
	
	
	

	2.4
	Identification of wells for WQ monitoring
	♦
	♦
	
	
	
	
	
	
	
	
	
	

	2.5
	Survey for finding RL of Observation wells 
	
	♦
	♦
	
	
	
	
	
	
	
	
	

	2.6
	Groundwater level monitoring 
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	2.7
	Pump Tests to determine specific yield and hydraulic conductivity / Transmissivity
	♦
	♦
	♦
	♦
	
	
	
	
	
	
	
	

	2.8
	Survey for GW draft estimation 
	
	
	♦
	♦
	♦
	
	
	
	
	
	
	

	2.9
	Collection of SW and GW samples for water quality and isotopic analysis
	
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	3.0
	 LABORATORY WORK
	
	
	
	
	
	
	
	
	
	
	
	

	3.1
	Development of Aquifer geometry 
	
	
	♦
	♦
	
	
	
	
	
	
	
	

	3.2
	 Water Quality and isotopic analysis of SW and GW samples
	
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	4.0
	GROUNDWATER STUDIES
	
	
	
	
	
	
	
	
	
	
	
	

	4.1
	Assessment of GW resources 
	
	
	♦
	♦
	♦
	
	
	
	
	
	
	

	4.2
	Estimation of Natural Recharge to GW
	
	
	
	♦
	♦
	♦
	
	
	
	
	
	

	4.3
	Determination of GW flow direction 
	
	
	
	
	
	♦
	♦
	♦
	
	
	
	

	4.4
	Delineation of GW contaminated areas in FP
	
	
	
	♦
	♦
	♦
	♦
	
	
	
	
	

	4.5
	Identification of areas suitable for GW abstraction w.r.t. WQ
	
	
	
	
	
	
	♦
	♦
	♦
	
	
	

	5.0
	 GROUNDWATER MODELLING
	
	
	
	
	
	
	
	
	
	
	
	

	5.1
	GIS database creation for GW modelling
	
	♦
	♦
	
	
	
	
	
	
	
	
	

	5.2
	Development of Conceptual model
	
	
	♦
	♦
	♦
	
	
	
	
	
	
	

	5.3
	Calibration of Model
	
	
	
	
	♦
	♦
	♦
	
	
	
	
	

	5.4
	Development of GW extraction scenarios
	
	
	
	
	
	
	♦
	♦
	♦
	
	
	

	5.5
	Simulation of impact of GW abstraction on SW and GW resources in the area
	
	
	
	
	
	
	
	♦
	♦
	♦
	
	

	5.6
	Simulation of groundwater recharge in the Yamuna FP from Monsoon Floods
	
	
	
	
	
	
	
	
	
	♦
	♦
	

	6.0
	Report finalisation
	
	
	
	
	
	
	
	
	
	
	♦
	♦


PROJECT REFERENCE CODE: 
NIH/HID/INT/10-13

TITLE OF THE STUDY :  
IDENTIFICATION OF RECHARGE ZONES OF  SOME SELECTED SPRINGS OF UTTARAKHAND USING ISOTOPES

STUDY GROUP: 

S. D. Khobragade (P.I.)

Dr. Bhishm Kumar 

Dr. Sudheer Kumar 

Dr. S. P. Rai 

Pankaj Garg

DATE OF START : 


APRIL, 2010 

DURATION OF THE STUDY:
2 YEARS (APRIL, 2010 TO MARCH, 2012)

FUNDING: 



Internal
POINTWISE OBJECTIVES OF THE STUDY:

A request has been received to study the springs of about 10 districts as many of the springs have reported a continuous reduction in their discharge, while some drying out during summers. These springs are the only sources of water in their respective regions. However, keeping in view the feasibility, only a few springs (2 -5) would be taken up in the first phase. The study area would be finalized in consultation with the Uttarakhand Jal Sansthan, Dehradun and other concerned organisation. Accordingly, this study has been taken up with the following objectives:

(ii) To identify recharge areas of some selected springs of Uttrakahand, and 

(iii) To suggest remedial measures for rejuvenation of these springs   

BRIEF METHODOLOGY:


This study would be carried out using isotopes particularly, stable isotopes of oxygen and hydrogen including environmental tritium. Hydro-geological and geo-chemical aspects will also be studied along with the preparation of DEM of the study area. There are a number of springs in Uttarakhand which are facing problem of reduction in discharge. Water samples would be collected from various sources such as precipitation, ground water, spring water etc. The samples would be collected on weakly basis during the non-monsoon season and on daily basis during the monsoon season. The samples would be analyzed for environmental isotopes. Meteoric water line and altitude effect will be established for the study area to determine the recharge zones. Isotopic data will be correlated with the hydro-geological and geo-chemistry data. Based on the analysis of the data, recharge sources of the springs would be identified and accordingly remedial measures for the rejuvenation of the springs would be suggested. 

MILE STONES/EXPECTED OUTCOME/OUTPUT

1. Digital Elevation Map

2. Hydro-geological and geo-chemical data 

3. Isotopic signatures of spring, groundwater and precipitation  

4. Local Meteoric Water Line and Altitude Effect

5. Identification of the recharge areas of the springs

6. Remedial measures for rejuvenation of the springs. 

The output of the study would be in the form of a report wherein remedial measures for the rejuvenation of the springs would be suggested based on the investigations carried out for the identification of the recharge zone/s. The report would also include the various data collected during the study. 

SURFACE WATER HYDROLOGY DIVISION
PROJECT REFERENCE CODE: NIH/SWD/NIH/05-10

Title of study:
Integrated Hydrological Study for Sustainable 
Development of two Hilly Watersheds in Uttaranchal.
Date of start:



July 2005 
Duration of study: 



5 Years (July 2005 to June 2010)
Funding:




DST, New Delhi
Objectives of the project:

Department of Science & Technology, Govt. of India, initiated a network of projects on hydrological study of small watersheds, in different agro-ecological regions of the country with following as broad objectives.

· Detailed hydrological monitoring, collection of data at sub-watershed scale and  creation of a centralized database for watershed for the benefit of the users

· Rainfall-runoff-sediment yield studies to develop strategies for conservation of soil and water resources

· Delineation of recharge and discharge zones of springs using nuclear techniques

· Water management planning for domestic use and crop production purposes

· Develop linkages with state line departments, local technical NGO’s etc.

· To act as a hub for transfer of NRDMS technologies related to watershed management

Study Area

The study area of this project lies in ‘Western Himalaya’ agro-ecological region of the Sub-humid Ecosystem at elevation of 720 m to 2350 m. Climate in this region is warm with air temperature 3oC to 35oC sub-humid to humid and per-humid with average annual rainfall 900 mm to 1200 mm. 

Chandrabhaga and Danda watersheds

The Chandrabhaga watershed is located geographically between 300 18’ N to 300 19’ N and 780 35’ E to and 780 36’ E, and Danda between 30° 14' N to 30° 16’ N and 78° 37' E to 78° 39' E Jakhnidhar block of Tehri-Garhwal district (Uttarakhand). It is Subhumid with moderate rainfall with annual average of 900 mm. The details of above reported in 31st WG meeting.
Brief methodology followed 
Watershed management is a continuous process of measurement and implementation of policies. Using an integrated approach of hydrological instrumentation, investigation, remote sensing and GIS, a database of spatial and non-spatial data in two watersheds will be prepared. Appropriate modeling will be done to simulate hydrological behaviors of two watersheds (Chandrabhaga and Danda) and parameters will be established utilizing observed hydrological data. 

Results achieved with progress/ past status  

(i) 
Monthly analysis of hydro-metrological data,

(ii)
Spring flow analysis,

(iii)
Delineation of recharge Zone,

(iv)
 Rainfall-runoff-sediment yield studies,

(v)
Water Balance 

Details of above results reported in 31st Meeting. A summary of the findings of water balance is reported in table 1.
Table 1: Major findings for the Chandrabhaga and Danda watersheds.

	Variables
	Chandrabhaga
	Danda

	Total numbers of effective springs
	22 Nos.
	21 Nos.

	Average spring flow
	0.17 l/s
	0.22 l/s

	Average 10 day flow
	lower
	higher

	Total volume of water from all springs
	24.86 mm
	37.93 mm

	Average runoff at V notch 
	189.39 mm
	274.40 mm

	Average annual rainfall( eight years)
	1067 mm
	742.8 mm

	Average annual rainfall( long term)
	1200 mm
	900 mm

	Water balance
	+155 mm
	-350 mm


The total amount of availability of water through springs in Danda watershed is greater than Chandrabhaga. The runoff from Danda watershed is higher than Chandrabhaga watershed. The average annual rainfall in Danda watershed is lower than Chandrabhaga. The water deficit for Danda watershed indicated through water balance (Table 1).

(vi) Data collection and construction of two new river gauge sites.

The existing instrumentation has been modified and updated with instrumentation. All instruments are working well and reported in 31st WG meeting for both the watersheds. The evaporation recording is done with recorder as well as with water level recorder installed in the pan. Soil moisture at seven depths and soil temperature at one depth. Details of above reported in 31st WG meeting.

(vii) Survey of water bodies

A detailed survey for all the water bodies including tanks (percolation, storage) and springs has been carried out and their locations have been identified in the area using GPS.

Results achieved with progress/ present progress

(a)
Socio-economic survey in both the watersheds

A detailed survey was conducted looking at the results in table 1. The survey includes user in watershed (Houses, Shops, etc.) number of houses with GPS information, elevation, male, female, children, employed, unemployed, actual consumption of water, and consumption of water as per the standards, medical expenses and other expenses by the family, etc. The available information was clubbed spring wise for both the watersheds and is presented.

(b)
Collection of soil samples in Chandrabhaga watershed

A total number of three hundred soil samples are collected in Chandrabhaga watershed for analysis and soil classification.

(c)
Use of ERDAS and ARC VIEW for modelling.

The Chandrabhaga watershed delineated on 1:25,000 scale and Danda on 1:50,000 in order to construct digital elevation model. The contour layers are drawn and DEM constricted along with automatic drainage system. On trial basis, the satellite imaginary for year 2000 was first taken from global land cover facility (glcf.umiacs.umd.edu) and land use classification is done. Imaginaries purchased from National Remote Sensing Center and other available, are being processed for supervised and unsupervised classification. The details of ten images are presented.
Expected date of completion:
June, 2010

PROJECT REFERENCE CODE: NIH/SWD/NIH/07-10

Title of the study: 

Hydrological Studies in a Forested Watershed in 




Uttarakhand
Date of Start:


April, 2007 (Phase II)

Duration of Study:

3 years 

Funding:


NIH and FTA (Haldwani)

Objectives:

A Sal forested watershed of about 17 ha was selected in Nainital District in consultation with the FTA, Haldwani with the following objectives.

(i) To study the variation of soil moisture storage vis-à-vis the natural regeneration of Sal forest under different canopy densities.

(ii) To study the variation of light intensity and its effect on natural regeneration under various canopy densities. 
(iii) To simulate the spatial erosion on the watershed using ANSWERS model and to study the effect of the erosion rates on the natural regeneration.
(iv) To help FTA in carrying out hydrological monitoring of forested watersheds.
Brief methodology:

The soil moisture storage and the light intensity will be monitored on long term basis in experimental plots laid out under different canopy density classes. The natural regeneration in the experimental plots would be monitored through annual surveys and the relationship would be developed between the soil moisture storage, light intensity and the natural regeneration using the long term data. The soil erosion would be estimated using ANSWERS model to identify the areas of high erosion and thereby to study the effect of erosion on regeneration. Also, a field estimate of spatial erosion would be made through pegs in the experimental plots.    

Progress / Present Status:

During the year 2009-10, the soil moisture was monitored at weekly intervals at 0.25, 0.50 and 1 m depths in the experimental plots of 40mX40m size laid under different canopy density classes of C1, C2 and C3, representing respectively the areas where canopy density is reduced to (0-0.30), (0.30-0.50), and (0.50-0.70). The observations on light intensity were also taken at fortnightly interval at representative locations in experimental plots under different canopy densities. The annual regeneration survey of Sal species in these experimental plots for the year 2009-10 is still under progress. The rainfall was measured using an ordinary rain gauge (ORG) and a tipping bucket rain gauge respectively. The data on discharge and sediment yield from the watershed were also collected and analysed. Besides above, a number of hydrological investigations (viz., determination of infiltration rate, saturated hydraulic conductivity, soil texture, soil physico-chemical properties, soil moisture characteristic curves) and field surveys viz., topographic survey and plain table survey were carried out in previous years of the study. Based on these investigations and surveys, the DEM, slope map, aspect map, drainage map, soil texture map and land use map have been prepared. 
Key Results:

Analysis of soil moisture and regeneration data

The weekly weighted soil moisture in each of the experimental plots was computed using the soil moisture observations of different depths. The average weekly soil moisture regime under each of the canopies (Fig. 1) was then computed based on the weighted soil moisture under these canopies. Based on the regeneration survey, the annual score of regeneration for individual plots, the annual average score of regeneration for different canopies, and the incremental score of regeneration for different canopies were also computed. The average annual soil moisture storages and the annual incremental scores of regeneration under different canopy densities are shown in Table 1. The ‘dying back phenomenon’ is observed in the regeneration data of 2008.
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Fig 1: Average soil moisture storage under various canopy densities during 2008 and 09

Table 1: Average annual soil moisture storage VS annual incremental score of regeneration under different canopy densities
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For different canopy categories, the average soil moisture storage during October 15 - June 14 at 50 cm depth and the annual incremental score of regeneration were also plotted against each other to study the behavior of regeneration in relation to the soil moisture content of non-monsoon season. It was observed that the soil moisture was highest in canopy class C3, but the regeneration was lowest. Similarly, the soil moisture in C2 canopy was lowest but the regeneration was higher than the C3. The soil moisture in C1 canopy remains in between C2 and C3 but the regeneration was found highest in this canopy. This indicates that the soil moisture alone is not responsible for differential regeneration of Sal under different canopy densities. 
Analysis of soil erosion and regeneration

The simulation of discharge (Fig. 2) using ANSWERS model shows that the runoff coefficient for rainfall events varied from 0.03 to 0.15. The spatial erosion simulated by the model (Fig. 3) show that the soil erosion is higher in areas under C3 (0.5 – 0.7) canopy than those under C1 (up to 0.3) canopy. The high soil erosion in these areas contributes to uprooting and washing away of tender seedlings during their establishment stage in early monsoon season. This may be one of the reasons, among others, for poor regeneration under C3 canopy. 
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 Fig. 2: Simulation of discharge and sediment yield by ANSWERS model
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Fig. 3: Simulation of spatial erosion on the study watershed by ANSWERS model

Analysis of light intensity and regeneration

The analysis of light intensity data shows that the incidence of light intensity is highest under C1 canopy and decreases as the canopy gets thicker in C2 and C3. For further analysis, the average light intensity and the soil moisture storages at 50 cm and 100 cm depths were plotted against the annual incremental score of regeneration (Fig. 4). As can be seen the regeneration is better correlated with incidence of light intensity than the soil moisture storage.  Also, the soil moisture storage at 100 cm depth has more bearing on regeneration than that at 50 cm depth.
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Fig. 4: Plot of regeneration with light intensity and soil moisture
Expected date of completion: March, 2010. 

PROJECT REFERENCE CODE: NIH/SWD/NIH/07-09

Title of study:


Development of Drought Vulnerability Indices for 





Preparedness and Mitigation

Date of start:


July 2006

Duration of the study:

July 2006 to March 2009 (Extension Dec. 2009)

Funding:


MOWR through INCOH

Objectives of the Project:

 This research project was taken up with following objectives: 

· Identify and characterize the drought indicative parameters – meteorology, hydrology, agriculture and social in realizing drought and preparedness.

· Prepare drought vulnerability scenario under different conditions for macro and micro level physio-graphical units – watershed or district / villages.

· Capacity building in understanding / realizing the preparedness and vulnerability indices.

· Generate guidelines for timely recognition, preparedness planning, vulnerability reduction, and mitigation of drought.

Description of the project activities and completed work

The study was taken up in five sites representing different climatic zones, physio-graphical heterogeneity, cropping systems and socio-economic conditions, etc. were identified in five different study sites. Long term rainfall records (monthly and yearly) for the past 50-107 years have been analysed. Stream flow data was available for  Sonar basin only for the period of 15 years (1983-84 to 1998-99) at Garakota. Observers/field men were placed at project study sites for regular monitoring, observation and survey etc. the sites and liaisoning/links was established with other departments located at study sites for comprehensive data gathering/data monitoring and for keeping precise watch on the development of water stress and drought conditions in the study areas. Data base preparation and information compilation work for different study sites was completed for hydro-meteorological data and preparation of GIS data base like digitization of maps, preparation of DEM, maps of crop coverage, land use and soil cover etc. Remote Sensing for 27-scenes of (LISS-3 data) were procured from NRSA. Above data was processed and analyzed. The results of hydro-meteorological data analysis and various GIS layers on morphological components have been integrated to device drought vulnerability scenarios in space and time.

Inventories of drought events and physiographic conditions for different study sites were prepared. For example, the topographic conditions and poor groundwater availability in the Sonar-sub basin, inherently cause water shortages during the summer months. During drought years, condition of water shortages aggravates and the region faces severe water stress even in domestic water supply. In spite of the above problems, the pace of water resources development in this region had been inadequate. Severe and prolonged water stress due to deficit of rainfall over the prolonged periods with reference to normal rainfall expectation is considered to describe meteorological droughts in general term. 

During previous year (2006-07) the Sonar basin observed delayed onset of monsoon and it has affected the cropping pattern to large extent. To study the effect of delayed monsoon the survey was conducted in Patharia, Batiagarh and Damoh blocks of Damoh district falling in lower catchment area and Kesli block of Sagar district falling in upper catchment of Sonar river basin. Farmers were interviewed to assess their views on planning and strategies to face such circumstances in the study area. The major kharif crops in the region are soyabean, sorghum, black gram and arhar. The majority of farmers have adopted soyabean since decade due to its suitability and high yield in the region. Generally region experiences onset of monsoon in second week of June but this year monsoon was delayed by 3-4 weeks. In Sagar district monsoon started in last week of June and in Damoh district monsoon started in 2nd week of July. In Damoh district monsoon effectively started from 14th July in almost all blocks and the cultivation could be started in 3rd week of July. Similarly, investigations were conducted for other sites too. Drought conditions also prevailing in Mahaboobnagar, district of A.P. during the year 2006 and 2007 and the crops were significantly affected both in kharif and Rabi season.  However, in other sites namely, Balangir, Nanded, and Bijapur normal rainfall occurred and no drought conditions were observed in above three sites during past two years. Hydro-meteorological data were analysed Standard Precipitation Index(SPI), Effective Drought Indes (EDI), Decile Index and percent deviation from normal were applied for identification of droughts. Also relationship of evapotranspiration/precipation (EP/Pa) with SPI, EDI, % normal Pa, Decile Index were developed to examine the applicability of above indices at different sites. Also the classification of above indices were revised for their suitability at our sites. Annual rainfall deviations w.r.t. normal and estimated time series for Standard Precipitation Index are shown below for Mahboobnagar site.
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Second year’s work started in time. The teams have conducted surveys in June-September 2007. Liss-3 data were analyzed for estimation of NDVI, a scene for above analysis is shown below. 
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Fig. : One of the study area at Sonar Basin in M.P.
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   Fig.: Integrated drought vulnerability map for Sonar Basin

The weighted-value vulnerability maps have been prepared for other study sites and an integrated drought vulnerability index has been proposed.

Proposed Integrated drought vulnerability Index (DVI)
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Where,

DVI = Drought Vulnerability Index

N    = Number of indicators  under consideration

wi  = Weights of drought vulnerability indicators , (where, i=  1,2,……N)

k = Upper limit of vulnerability weights (Say, range = 0-k, where, k is highest value of Wi)

Proposed Classification of DVI

	Sl. No
	Values of DVI
	Vulnerability Class

	1
	0 - 0.2
	Least vulnerable

	2
	0.2 – 0.4
	Moderately vulnerable

	3
	0.4 – 0.6
	vulnerable

	4
	0.6 – 0.8
	severely vulnerable

	5
	>0.8
	Critically vulnerable


The proposed index is validated using physical ground truthing and NDVI estimates. Guidelines for timely recognition of onset of drought, assessment of vulnerability to drought and mitigation options are being incorporated in report. Further, fine tuning of the proposed methodology and report writing are in progress. Complete project work and results have already been presented in the previous working group meeting held in September 2009. Report is ready for submission.
PROJECT REFERENCE CODE: NIH/SWD/NIH/08-12

Title of study: 


Study on Integrated Water Resources 






Management of Sub-Basin to Cope with Droughts
Date of start:


Dec. 2008
Duration of the study:

4 years 

Funding:


Internal
Objectives: 

The specific objectives of this project are to: 

i. Developing inventory of drought events and water resources in the study sub-basin. 

ii. Identification of strategic surface and groundwater resources to be used in drought situations.

iii. Study of alternative means for minimizing adverse impacts of droughts.

iv. Characterization of drought based on hydro-meteorological, environmental, and socio-economic aspects in the selected basin(s). 

v. Identification of zones vulnerable to drought in the study sub-basin(s).

vi. Devising integrated water management plan for minimizing water stress on crops, human and animal life during drought situation.

Study area: 

The study has been taken up in Tons sub basins in Madhya Pradesh. Location map of the study area is shown below.
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Proposed work Plan for the study

Proposed work plan for the project consists of the following steps.

1. Liasoning with the concerned departments/offices etc. in the proposed study areas.

2. Collection of relevant documented information for study site/region.

3. Establishment field observation points for real-time data monitoring.

4. Collection of long term hydro-meteorological and other relevant data/records.

5. Random sampling and collection/investigation of socio-economic and environmental information.

6. Procurement/collection of meteorological records from IMD and stream flow records from various sources.

7. Procurement of hydro-meteorological equipments and computing appliances for the project.

8. Developing inventory of drought events, their impact and identification of indigenous knowledge (ITKs) on drought mitigation in the study areas.

9. Digitization of maps, toposheets, preparation of maps of drainage, landuse, cropping system, DEM, water availability maps (SW & GW), irrigation maps etc. using GIS.

10. Analysis of meteorological, hydrological data and agricultural records for establishing regional drought indicators/indices.

11. Impact assessment of drought on economy, environmental and social aspects. 

12. Preparation of state of art report on drought management along with traditional practices 

13. Evaluation of proposed indicators/indices with the past as well as the current information/records and verification of indices and vulnerability criteria. 

14. Classification of zones vulnerable to drought and water scarcity (preparation of vulnerability maps and their physical verification with ground truth).

15. Assessment/quantification of existing surface and ground water resources in the study areas.

16. Dry spell analysis and studies of low flow regime.

17. Quantification of prevailing water demands and supplies.

18. Formulation first hand water resources management plan for field execution and its persuasion with local administration/developmental functionaries to minimizing adverse impacts of drought.

19. Near real time field monitoring of drought and application of proposed drought management plan/alternate strategies through state Government/field organizations.

20. Field training for execution officials/stack holders. 

21. Monitoring and mid-term evaluations of first hand plan under item 18. 

22. Identification of the effective water management practices for drought mitigation. 

23. Finalization of comprehensive water resources management plan under drought situation on the regional basis.

Progress of project work:

Field visit to the study area is planned in March 2010 for field investigations, surveys and data collection. Agencies like CWC and IMD were contacted to obtain discharge data and meteorological data respectively. Data from CWC has been received. Data procurement from IMD is in progress. Preparation of inventory report on of water resources in the basin is in progress. DEM map of the study is shown below for ready reference. Requires maps of the study area like drainage map, DEM, and soil map have been prepared.  Inventory of problems in the study area is being prepared.  A summary of the same is as follows.

1. Area experiences recurrence of drought at an average frequency of once in 5 years. 

2. Unprecedented economic losses and great suffering are often reported in the affected areas. Reduced agricultural production, mass migration and famine threat are major concern in the study area. 

3. Limited and scarce water resources and demand is very high for agriculture.

4. Year 2007 experienced the acute drought situation in this area and caused 50-60% agricultural production losses.

5. Limited and scarce water resources. Demand increasing at a rapid rate due to demographic shifts and lifestyle changes.

6. Area needs attention and an integrated water resources management approach which includes drought management as an important component.
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Expected date of completion:  Dec. 2012
Work schedule

a. Date of Commencement – Dec- 2008

b. Duration of Study  - 4 years ; 
c. Table:  Phase-wise activities for completion of targets (Milestones)
	[image: image46.emf]Activity                              (months 
	1 to 6 
	7 to 12 
	13 to 18 
	19 to 24
	25 to 30
	31 to 36 
	37 to 42
	42 to 48

	Procurement & installation of instruments & establishment of field data collection center
	
	
	
	
	
	
	
	

	Inventory of Water resources, drought events etc. in the study sites.
	
	
	
	
	
	
	
	

	Monitoring of Rainfall, Temperature, Water level, Crop condition, Soil type, Water stress 
	
	
	
	
	
	
	
	

	Collection of data on:

1. Rainfall, temperature, evaporation, from agencies

2.  Water flow information from CWC / state agencies 

3. Ground water level from CGWB / state departments.

4. Crop type and area 

5. Socio-economic Profile

6. Drought event related information 
	
	
	
	
	
	
	
	

	Studying events and prevailed conditions 
	
	
	
	
	
	
	
	

	Data analyses and identification of critical parameters that influences drought situations
	
	
	
	
	
	
	
	

	Procurement of satellite data corresponding to drought events – IRS, MetSat, NOAA
	
	
	
	
	
	
	
	

	Creation of geo-information base 
	
	
	
	
	
	
	
	

	Experiments &development of Drought Index
	
	
	
	
	
	
	
	

	Development of Warning / Alert System for water management actions
	
	
	
	
	
	
	
	

	Reporting / Assessment of progress
	
	
	
	
	
	
	
	

	Presentation of –status, achievement
	
	
	
	
	
	
	
	

	Final Report Submission
	
	
	
	
	
	
	
	


PROJECT REFERENCE CODE: NIH/SWD/NIH/09-11

Title of study:


Snow Melt Runoff Modeling Using Fuzzy Logic 

Date of start:


01.04. 2009 

Duration of the study:

Two Years (April 2009 – March 2011)

Funding:


No
Objectives of the project:

· To calibrate and validate snow melt model for selected basin.

· To simulate snow melt runoff for the study basin using snowmelt model.

· To investigate the potential of fuzzy rule based system in modelling snow melt runoff. 

· To assess performance of fuzzy rule based system relative to snowmelt model. 

Introduction
Modeling of streamflow from a basin is based on transformation of incoming precipitation to outgoing streamflow by considering losses to the atmosphere, temporary storage, lag and attenuation. In most part of the world the seasonal short-term variation in streamflow reflects the variation in rainfall. But in higher latitude and altitudes where snowfall is predominant, runoff depends on heat supplied for snowmelt rather than the timing of precipitation. Hence, to understand the hydrological behavior and simulate the streamflow it is very important to model the snowmelt runoff. A hydrological model has been calibrated, validated and applied for simulating the snow melt runoff in the recently completed study entitled “Impact of Climate Change on the Flow Characteristics of Beas River at Pandoh Dam Site”. The degree day factor used in the model is based on the only meteorological variable temperature. The hydrological model uses daily values of mean temperature, snow cover area and rainfall as input and computes daily stream flows. In this study fuzzy rule based approach is being applied to simulate snow melt runoff. An attempt is also being made to use the same input data in the fuzzy model as used by the conventional snow melt model. Furthermore, fuzzy models will also be developed with the inputs consisting of temperature, snow cover area, rainfall etc. 

Study area

The Beas River is an important river of the Indus River system. The Beas basin up to Pandoh dam is proposed as the focus area of the present study. Beas River originates from the eastern slopes of Rohtang pass of Himalayas at an elevation of 3900 m and flows in nearly north-south direction up to Larji, where it takes a nearly right angle turn and flows towards west up to the Pandoh dam. The catchment of the Beas basin up to Pandoh dam is 5278 km2 out of which only 780 km2 is under permanent snow. Mostly the catchment area comprises of precipitous slopes and the rocks are mainly bare. The altitude varies from 832 m near Pandoh to more than 5000 m near Beo-Toibba. A major portion of the catchment lies under degraded forests and cultivated land and therefore the proportion of the silt and sand are of fine, medium and coarse configuration.
Progress/ Present Status (April 2009 – August 2011)

Progress of the data collection, data processing, modeling and analysis is briefly given below:

· Time Series Data

· Collected discharge, rainfall and temperature data .

· Carried out primary and secondary data processing including gap filling of 
the collected raw data. 

· Statistical analysis of collected data has been carried out.

· Spatial Data

· Prepared GIS data base including base maps, drainage map, contour map, 
DEM etc. of the study area. 

· Classified the basin into number of elevation bands using DEM. 

· Computed snow cover area for the years 2000-2005 have been.

· Model Development

· A hydrological model for the 
selected snow covered basin 
has developed 
(Figure 1). Model calibration and validation is in progress. 

· Carried out an extensive review of applications of fuzzy rule based 
techniques in hydrological modeling. 

· Developed a Fuzzy rule base model. Model calibration and testing is in 
progress.   
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Figure 1: Fuzzy Snow melt runoff Model 

Work elements including time scheduling

	Task
	Apr. -Sep. 2009
	Oct. 2009-Mar. 2010
	Apr. -Sep. 2010
	Oct. 2009-Mar. 2011
	Status

	Data Collection & Processing
	
	
	
	
	Completed

	
	
	
	
	
	

	Calibration and validation of hydrological model
	
	
	
	
	Completed

	
	
	
	
	
	

	Simulation of snow melt runoff using snowmelt model
	
	
	
	
	Under Progress

	
	
	
	
	
	

	Development of Fuzzy rule based model for snow melt modeling
	
	
	
	
	Under Progress

	
	
	
	
	
	

	Comparison of Fuzzy rule based model and snowmelt model. 


	
	
	
	
	

	
	
	
	
	
	


Output/Outcome of the study expected

· Major Outcome: The study will provide a fuzzy rule based methodology for modelling snow melt runoff.

· Output: the output of the study will be in the form of technical report and research papers.
Expected date of completion: March 2011

PROJECT REFERENCE CODE: NIH/SWD/NIH/09-12
Title of the study:

Snow Melt Runoff Modelling in Sultej Basin
Date of start:


1 April 2009

Duration:


3 YEARS

Funding:


NIH funded

Objectives of the study:


(i) To simulate snow melt runoff using conceptual models SRM and SNOWMOD

(ii) To develop an ANN model to simulate the snow melt runoff

(iii) To compare the results of conceptual models with ANN model 

Brief methodology:

SNOWMOD and SRM

SNOWMOD and SRM are conceptual models and the degree-day approach is adopted in the computation of snow melt runoff. The runoff contribution from snow covered area and snow free area are computed by standard formulae.

ANN model

Three layered feed forward structure is selected for the ANN model.  The training of the model is done by back propagation algorithm. The performance of the model is evaluated by coefficient of correlation, root mean squared error, model efficiency and percentage error in peak flow estimation.

The catchment of Sutlej up to Rampur is considered for the analysis. 

Results achieved with progress/present status 

Many combinations of temperature, rainfall, snowfall and discharge for Kalpa, Kaza, Namagia, Rackchham, Rampur are tried to develop the ANN model to simulate the discharge at Rampur using the data from 1987 to 2000. The data from 1991 to 2000 is considered for the training of the model. The data from 1987 to 1990 is considered for the validation of the model. 

Table 1 Calibration and validation results of ANN models

[image: image25.emf]Calibration  Validation   Model   No  Input combinations  ANN  Sturcutre  CORR  EFF  RMSE  Percent error  in peak flow  estimation  CORR  EFF  RMSE  Percent error  in peak flow  estimation   1  R ram,t - 1 , R kal,t - 1 , R rak,t - 1 , R kaz,t - 1 , R nam,t - 1 ,  S kal,t - 5 , S rak,t - 4 , S kaz,t - 4 ,  S nam,t - 4 , TMX ram,t - 5 ,   TMN ram,t - 2 , TMX kal,t - 4 , TMN kal,t - 2 ,  TMX rak,t - 3 , TMN rak,t - 2 , TMX kaz,t ,  TMN kaz,t , TMX nam,t - 3 , TMN nam,t - 2 ,   Q ram,t - 1  20 - 10 - 1  0.99  99.10  30.56  - 0.09  0.97  94.73  77.88  4.23   2  TMX ram,t - 5 , TMN ram,t - 2 , TMX kal,t - 4 ,  TMN kal,t - 2 , TMX rak,t - 3 , TMN r ak,t - 2 ,  TMX kaz,t , TMN kaz,t , TMX nam,t - 3 ,  TMN nam,t - 2 ,  Q ram,t - 1  11 - 5 - 1  0.99  98.56  38.73  - 0.79  0.99  97.86  49.56  - 0.43   3  TMX ram,t - 5 , TMX kal,t - 4 , TMX rak,t - 3 ,  TMX kaz,t , TMX nam,t - 3 ,  Q ram,t - 1  6 - 7 - 1  0.99  98.29  42.29  - 5.17  0.99  96.88  59.90  - 4.79   4  TMN ram,t - 2 , TMN kal,t - 2 , TMN rak,t - 2 ,  TMN kaz,t , TMN nam,t - 2 ,  Q ram,t - 1  6 - 2 - 1  0.98  97.60  50.02  - 53.97  0.99  97.82  50.11  - 14.59   5  R ram,t - 1 , R kal,t - 1 , R rak,t - 1 , R kaz,t - 1 , R nam,t - 1 ,  TMX ram,t - 5 ,TMN ram,t - 2 , TMX kal,t - 4 ,  TMN kal,t - 2 , TMX rak,t - 3 , TMN rak,t - 2 ,  TMX kaz,t , TMN kaz,t , TMX na m,t - 3 ,  TMN nam,t - 2 ,  Q ram,t - 1  16 - 16 - 1  0.99  99.20  28.87  - 0.08  0.97  94.98  75.97  - 14.34   6  S kal,t - 5 , S rak,t - 4 , S kaz,t - 4 , S nam,t - 4 , TMX ram,t - 5 ,   TMN ram,t - 2 , TMX kal,t - 4 , TMN kal,t - 2 ,  TMX rak,t - 3 , TMN rak,t - 2 , TMX kaz,t ,  TMN kaz,t , TMX nam,t - 3 , TMN nam,t - 2 ,   Q ram,t - 1  15 - 15 - 1  0.99  98.83  34.64  - 1.62  0.99  96.91  59.64  - 1.63   7  R ram,t - 1 , R kal,t - 1 , R rak,t - 1 , R kaz,t - 1 , R nam,t - 1 ,  S kal,t - 5 , S rak,t - 4 , S kaz,t - 4 , S nam,t - 4 , TMX ram,t - 5 ,   TMN ram,t - 2 , TMX kal,t - 4 , TMN kal,t - 2 ,  TMX rak,t - 3 , TMN rak,t - 2 , TMX kaz,t ,  TMN kaz,t , TMX nam,t - 3 , TMN nam,t - 2 ,  19 - 4 - 1  0.93  85.83  121.60  - 27.72  0.91  81.58  145.55  - 21.94    


From the above table, the model 2 is found to be the best model based on the performance indices during calibration as well as validation of the model. The figures 1 & 2 depict the performance of the best ANN model.  The scatter plot for the ANN calibration indicates that the all range of discharge values are simulated fairly well. Whereas the medium and high range values of discharge are slightly deviated from the observed values during the validation of the model. To simulate the medium and high discharges in better way two separate ANN models are developed, one for low discharge and another for medium and high discharge using the input variable of Model 2 with optimum model structure. The data from November to March are considered as low flow values and the data from April to October are considered as medium and high flow values.  The performance of the ANN model for low discharge during calibration and validation are given figures 3 and 4. The performance of the ANN model for medium and high flow discharge during calibration and validation are given figures 5 and 6. The ANN model for low discharge is performed well except few values during calibration and validation.  The ANN model for medium and high flow discharge during calibration is performed better than the ANN model during validation.

Expected date of completion: 31 March 2012
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Fig. 6

Fig. 1  Scatter plot of observed Vs modelled discharge  at Rampur  for ANN model during  calibration

Fig. 2  Scatter plot of observed Vs modelled discharge at Rampur for ANN model during  validation 

Fig.3 Scatter plot of observed Vs modelled discharge  at Rampur  for ANN model during  calibration (Low discharge)

Fig. 4  Scatter plot of observed Vs modelled discharge at Rampur for ANN model during  validation (Low Discharge) 

Fig.5  Scatter plot of observed Vs modelled discharge  at Rampur  for ANN model during  calibration (Medium and high discharge)

Fig. 6  Scatter plot of observed Vs modelled discharge at Rampur  for ANN model during  validation (Medium and high discharge)
PROJECT REFERENCE CODE: NIH/SWD/NIH/07-09
Title of the Project :                
Runoff and Sediment Modelling in a part of Brahmaputra River Basin   using ANN
Date of Start :                       

April 1, 2007

Duration of the Study :        

3 years

Funding :


     
In house R&D project

Objectives of the study:

· Development of gauge discharge curves at important gauging sites of Brahmaputra River (Indian sites) using ANN

· Development of sediment rating curves at selected gauging sites (Indian sites) of the Brahmaputra river using ANN

· Rainfall runoff and sediment yield modelling in a sub basin of Brahmaputra river basin in India using ANN

Brief Methodology:

3. Collection of meteorological data (rainfall, temperature, evaporation), hydrological data (discharge, suspended sediment concentration), topographic maps from Survey of India, for the study area. 

4. Development of rating curves and ANN models for stage-discharge and sediment-discharge processes at three selected gauging sites of the Brahmaputra river. Comparison of the two techniques.

5. Rainfall runoff modelling for the selected sub basin using back propagation ANN.

6. Development of back propagation ANN models for sediment yield simulation for the sub basin.

Results achieved with progress/present status:

· Three important gauging sites of Brahmaputra River, viz, Pandu and Pancharatna, (Indian sites) have been identified for development of Gauge discharge and sediment discharge rating curves using Back propagation ANN models. Daily discharge, stage and suspended sediment concentration data for the three gauging sites has been procured. ANN models for stage-discharge as well as sediment discharge rating curves have been developed for the sites Pandu and Panchratna. In addition, ANN models for stage-discharge as well as sediment discharge rating curves have been developed for the site Choulduaghat (outlet of Subasiri sub-basin). 

· For Runoff simulation in a sub basin of Brahmaputra River in India, Subansiri river basin has been identified. Subansiri is a north bank tributary of Brahmaputra River and it is highly flood prone as well as carries high sediment load for which rainfall-runoff-sediment studies are very important. The drainage map and digital elevation model of this sub basin has been prepared. All other relevant information regarding this sub basin has been collected from literature. Daily and hourly discharge data for the tributary has being procured from CWC office in Guwahati during a field trip during May 2008. Daily rainfall, maximum and minimum temperature data has been procured from IMD in the form of high resolution gridded data. Daily rainfall is available at 0.5 deg grid and daily max, min & mean temperature is available at 1.0 deg grid. Data has been extracted for relevant grid points of Subansiri basin. Rainfall-runoff ANN models have been developed for the Subansiri River basin.  

· For sediment yield simulation in a sub basin of Brahmaputra river, back propagation ANN models are being developed for the Subansiri river basin. The input to ANN models include meteorological & hydrological data. The structure of ANN models has been identified, input data data files have been prepared and  training of these ANN models is under progress. 

Expected date of Completion   :  March 31, 2010.

PROJECT REFERENCE CODE: NIH/SWD/NIH/09-10

Title of study:


Study on Environmental Flow From proposed 




Dam of Teesta Stage IV HE Project
Date of start:


16.09.2009

Duration of study:

One Year

Funding:


NHPC
Objectives of the study:
The objectives of the study are:

· To study the hydrologic flow characteristics of the River Teesta

· To assess environmental flow requirements in River Teesta 

Methodology: 

The study was initiated with the aim to determine EFR at Teesta Stage IV power project site. In this study for the assessment of EFR two methods will be used. The first one is Flow Duration Curve method. In this methodology Seventeen fixed percentage points are taken for the computation of dependable flows. The flow duration curve plotted using these fixed points is termed as reference flow duration curve. The Six EMCs (Environmental Management Classes) are used in this study and six corresponding default levels of EWR may be defined. It starts with the unmodified and largely natural conditions (rivers in classes A and B), where no or limited modification is present or should be allowed from the management perspective. In moderately modified river ecosytems (Class C rivers), the modifications are such that they generally have not (or will not – form the management perspective) affected the ecosystem integrity. Largely modified ecosystems (Class D rivers) corresponds to considerable modification from the natural state where the sensitive biota is reduced in numbers and extent. Seriously and critically modified ecosystems (Classes E and F) are normally in poor conditions where most of the ecosystem’s functions and services are lost. The other method is Tenant’s method. This method is based on the computation of MAR.  The EFR will be determined using Holistic method. The habitat modeling will be carried out by CIFRI Kolkata. The hydrological method will be dealt by the Institute. The methodology will be developed in detail and utilized for determination of EFR of River Teesta.

Status
The flow data of River Teesta at Sankalang discharge site has been collected from NHPC. The preliminary processing of the data has been carried out. A computer program for low flow analysis has been developed and will be run on the data collected.
Expected outcome:  The study is sponsored by NHPC.   
PROJECT REFERENCE CODE: NIH/SWD/NIH08-

Title of study:


Monitoring and Modelling of Streamflow for the

Gangotri Glacier

Study group:


Manohar Arora Sc ‘B’, Rakesh Kumar Sc ‘F’

Date of start:


01.04. 2008 

Duration of the study:

To be continued 

Funding:


No
Objectives of the project:

The objective of this study includes: 

i. Continuous monitoring of meteorological and hydrological data for monthly and seasonal specific water yield and its variability from the year to year 

ii. To study the melt water storage and drainage characteristics of the glacier

iii. To improve the hydrological model for simulating daily streamflow

Methodology
The methodology involves collection and analysis of hydro-meteorological and discharge data of the glacier site. The second step is to develop and apply a snow melt model for streamflow generation and identification of different runoff components.

Status
The field investigations were started in the last week of April 2009. The investigations were started with minimum observations as full fledged observations progressed from 28th May 2009 due to General Elections. The cross-section of river channel was determined at the site and observations are made continuously. The observations were carried till the end of the ablation season i.e. October first week. The Institute has been monitoring the hydro-meteorological parameters during the ablation season using conventional methods. This year the Institute has installed an Automatic Weather Station (AWS) at the Meteorological Observatory near the snout of Gangotri Glacier. The AWS will continuously record the observations of various hydro-meteorological parameters throughout the winter season at desired interval of time. The AWS has the following sensors:

1. Air temperature and relative humidity sensor

2. Baraometric pressure sensor

3. wind speed and direction sensor

4. Albedometer

5. Ultrasonic snow depth

6. Net pyranometer

7. Tipping bucket rain gauge

8. Infra red snow surface temperature sensor

The flow and other meteorological data collected has been analysed. The total flow volume received during the ablation season 2009 was about 915 MCM and the date of peak flow was 08.08.09.

Expected date of completion: This study will be continued for a longer duration and the data collected will be utilized for the climate change studies.
PROJECT REFERENCE CODE: NIH/SWD/NIH/09-11
Title of the study:

Data Book- Hydro-Meteorological 
Observatory 




2001-2008
Date of start:


1 April 2009 (April 2009 – March 2011)

Duration:


2 Years

Funding:


NIH funded

Objectives of the study:


(i) To bring out the data book for NIH hydro meteorological observatory for the years 2001-2008                                         

Brief methodology:

Hydro-meteorological data is an initial and foremost requirement for the planning and execution of any water resources projects.  National Institute of Hydrology commissioned a hydro-meteorological observatory in its campus in the year 1985.  Observations of maximum temperature, minimum temperature, relative humidity, pan evaporation, rainfall, wind speed, wind direction are made on daily basis.  The request for the data from other organizations is considerably more. So it is appropriate to bring out the data book in regular intervals.  It is planned to enter the data in SWDES software and the related statistics of the data will be brought out in tabular forms.

Status

The entry of the data (temperature, rainfall, humidity on hourly bases) in SWDES is under progress. Two years of temperature data has been entered.

PROJECT REFERENCE CODE: NIH/SWD/NIH/09-10

Title of study:
Impact of climatic change on evapotranspiration 

Date of start:



1st October, 2009 
Duration of study: 



Two Years (30 Sept., 2011)
Funding:




NIH 
Objectives of the project:

· Application of heat balance method for estimation of short interval evapotranspiration and Bowen Ratio.


· Study of microenvironment and impacts of climate change on evaporation.

· Study of heat flux in microenvironment during day and night.

Brief methodology:

(i)
Estimation of evapotranspiration and Bowen Ratio: Bowen ratio is the ratio of energy fluxes from one medium to another by sensible heat (H) and latent heat LE respectively below as; 

β ═ H/LE






(1)


Details of procedure was reported in 31st WG meeting.

 (ii)
Estimation of latent and sensible heat fluxes: Since the calculation of sensible 
heat flux is difficult, it is the first, the LE is estimated using net radiation 
measurement and the radiation balance approach below as; 

HG =  RN  – LE (1 + β)




(2)


Details of procedure was reported in 31st WG meeting.

Using Equation 2 the value of HG  can be calculated and the same could also be verified through measurements recorded on the field.

(iii)
Estimation of potential evaporation: Once we have calculated LE, it is easy to calculate the quantity of water evaporated (assuming no water limitation in air and sufficient mixing of air). Recall that LE and the amount of water evaporated are related by the latent heat of vaporization (λV). Specifically, LE divided by λV gives evaporated water, but the LE flux is expressed in Wm-2, and a watt is a joule per second, thus to calculate the quantity of millimeters of potential evaporation per hour use LE / λV * 3600 seconds per hour. This will result in hourly potential evaporation and the total potential evaporation throughout the day and night by summing the values.

(iv)
 Data requirements: NIH Observatory in respect of air temperature, evaporation, humidity and through instrumentation the wind velocity, pan water temperature, soil moisture at different depths, air temperature and humidity at two different heights.

(v) Instrument required:

· Automatic weather station (1), Water level recorders (2), Air temperature recorders (2)

· Soil moisture sensors with data loggers:(temperatures (4), humidity(2), moisture(5), radiation(1)

Mile stones and expected outcome/ output

· The sensible heat and potential evaporation (day and night) in relation with the availability of moisture will be two important parameters that will be modeled along with temperature and can be extrapolated for future scenario by down scaling the temperature information and its forecasting for next 25 to 50 years.  

· The methodology will be applied to data being collected under DST Project at Chandrabhaga watershed.

Results achieved with progress/ present progress

(a) Installation of water level recorders

Two water level recorders taken from DST project were installed in evaporation pan of NIH observatory. The differential reading helps and avoids the effect of temperature on data recording. The instrument is set for hourly reading round the clock and recording is in progress since 12 Sept, 2009.

(b) Procurement of instrument

Since the instrumentation under this project is clubbed with NIH observatory, the purchase in this regard will be done by observatory. The specification of AWS, digital water level recorder, automatic soil moisture and temperature recorder are supplied.

Expected date of completion: September, 2011

Quarterly schedule for year 2009-11

	Activity
	1st quarter

  (A M J))
	2nd quarter

   (J A S)
	3rd quarter

  (O N D)
	4th quarter

  (J F M)

	Procurement & installation of instruments (2009- 2010)
	
	
	
	

	Data collection & analysis, modeling (2010- 2011)
	
	
	
	

	Preparation of report (2011- 2012)
	
	
	End
	


NEW STUDIES
PROJECT REFERENCE CODE: NIH/SWD/NIH/10-13

Title of study:
Snowmelt Runoff Modeling and Study of the Impact of Climate Change in part of Brahmaputra River Basin

Study group:



Archana Sarkar (PI)

Date of start:



1st April, 2010

Duration of study: 


Three Years 
Funding:



In house study

Objectives of the study

Considering the importance of snowmelt runoff in Himalayan basin and also effect on stream flow because of climate change, the objectives of the study are:

1. To estimate snow cover area using remote sensing data

2. To estimate snow melt runoff in Subansiri River at Choulduaghat site.

3. To study trend of precipitation and temperature using parametric and non parametric approaches, and

4. To investigate the impact of likely future changes in climate on stream flow using precipitation and temperature scenarios in the study area.

Brief Methodology

Data related to the study area including maps, flow and meteorological data, development works taken place so far and the relevant data in terms of land features, vegetation, land-use etc. have been collected in a previous study. The methodology consists of four stages is described below:

Stage-1&2: Stream flow from the basin will be estimated by using the available snowmelt runoff model. For this snow cover area curves will be prepared from satellite data (MODIS sensor as well as AWIFS sensor) and then snow cover depletion maps will be prepared. The whole basin will be divided into elevation zones. The model will compute daily runoff from the snow covered area and snow free area separately. The model will be calibrated using the dataset and then the results will be validated.

Stage-3:  Evaluation of the trend of temperature and  rainfall in a Himalayan basin. The major objective of this part of study will be to observe the trend of the above mentioned meteorological variables in the last three decades. Trend analysis will be carried out using linear regression method and non parametric method. 

Stage-4: The effect of climate change on runoff will be studied by applying changes in temperature and precipitation to the data from the meteorological stations used in the model. 

Expected Output/outcome

Stream flow including snowmelt runoff from the Subansiri River basin  at choulduaghat site will be modeled using a snowmelt model. During April to June when the major component of stream flow is from snowmelt, prediction of stream flow is very beneficial for reservoir operation. Also this estimate is very much required for hydropower projects which are coming up in the Himalayan region. Besides an analysis of the trend of the historical data will help in understanding and quantifying the impacts of the expected changes in climatic variables and precipitation in future.  Also the scenarios generated in the study will give important information regarding future climate change impacts.

PROJECT REFERENCE CODE: NIH/SWD/NIH/10-13

Title of the Study  :               
Climatic Scenarios Generation for Satluj Basin using Statistical Downscaling Techniques
Date of Start 

:          
1.04.2010

Duration of study
:            Three Years.

Funding  :

             No
Study Group

:
Manohar Arora Sc ‘C’ (PI)
                                                  
Rakesh Kumar Sc ‘F’

Objectives:  The objectives of the study are:

· To Downscale the GCM Output of NIES and NCEP Re-analysis data.

· To predict future climatic  scenarios for Satluj basin.

Methodology: 
The climate change information required for many impact studies is of spatial scale much finer than that provided by global or regional climate models. Projections of climatic variables globally can be performed with General Circulation Models (GCMs), which provide projections at large spatial scales. Such large-scale climate projections must then be downscaled to obtain smaller-scale hydrologic projections with appropriate linkages between the climate and hydrologic variables. The downscaling techniques may be broadly categorized as Dynamic Downscaling and Statistical Downscaling.  The amount of computations involved in dynamical downscaling makes it “essentially impossible” to produce decades-long simulations with different GCMs or multiple emissions scenarios. 
Statistical downscaling (also called empirical downscaling) is a tool for downscaling climate information from coarse spatial scales to finer scales. It may be applied as an alternative, or as a supplement, to dynamic downscaling (i.e., regional modeling).The underlying concept is that local climate is conditioned by large-scale climate and by local physiographical features such as topography, distance to a coast, and vegetation. At a specific location, therefore, links should exist between large-scale and local climatic conditions. Statistical downscaling consists of identifying empirical links between large-scale patterns of climate elements (predictors) and local climate (the predictand), and applying them to output from global or regional models. Successful statistical downscaling is thus dependent on long reliable series of predictors and predictands. In this study the relationship between the NCEP re-analyis data and observed data of Satluj basin will be developed. The relationship will be used with future GCM output to obtain the future climatic scenarios of the Satluj basin.
Expected Outcome:  The results will be useful in forecasting the impact of climate change on runoff.

Expected date of Completion: 31.03.2013
WATER RESOURCES SYSTEM DIVISION
PROJECT REFERENCE CODE: NIH/WRSD/NIH/08-12
Title of the Study :  
Integrated approach for snowmelt runoff studies and effect of anthropogenic activities in Beas basin

Date of Start:

 
1st April 2008

Duration of the study: 

Four years

If externally funded:
 
Approved as PDS under HP-2, budget Rs. 77.50 Lakhs

Objectives : 

1. To create spatial data (consisting of snow cover area and DEM) and meteorological/hydrological data base for the study area

2. To estimate snow cover area and its temporal variation using remote sensing data.

3. To estimate snow melt runoff in Beas River at Pandoh dam.

4. To study the composition of stable isotopes (18O/(D in the winter snow, summer rainfall, ice core and meltwater and separate snow, rain and glacier melt components in the river flow.

5. To study major ion chemistry (Ca, Mg, K, Na, SO4, Cl, HCO3, NO3,) of winter snow, summer rainfall, ice core and meltwater in the river flows.

6. To study trend of precipitation, temperature and stream flow in Beas basin using parametric and non parametric approaches, and

7. To investigate the impact of likely future changes in climate on stream flow in the study area using GCM/RCM based scenarios.

Brief Methodology

Stream flow from the basin will be estimated by using the available snowmelt runoff model. The whole basin will be divided into elevation zones. The model will compute daily runoff from the snow covered area and snow free area separately. The model will be calibrated using the dataset and then the results will be validated. One of the  objective of the study is to analyse the trend of the above mentioned meteorological variables in the last three decades. Trend analysis will be carried out using linear regression method and non parametric method. Isotopic analysis will be carried out to separate snow and glacier melt runoff. The effect of climate change on runoff will be studied by applying changes in temperature and precipitation to the data from the meteorological stations used in the model. To study the effect of climate change on snowmelt runoff under changed conditions, GCM generated scenarios will be applied. 

Results achieved with progress/present status

The base maps (drainage/contour/DEM) of the study area have been prepared in GIS data base. The rainfall, temperature and stream flow data up to December 2009 have been collected from BBMB, Sundernagar. Processing of the data is in progress. Trend analysis of rainfall, runoff and temperature has been carried out. The snow cover area for the years 2000-2005 have been computed and depletion curved have been prepared. This snow cover area for different elevation bands has been computed with SCA and DEM. The snow cover maps for the years 1990-2000 have been prepared using temperature and snow cover area relationship. The simulation of the stream flow has been carried out. The simulation has been carried out using hypothetical scenarios to see the impact of climate change. Generation of future scenarios is in progress and will be applied to see the impact of climate change.

A field visit has been made to the study area during January 2010. Snow and river samples were collected from different sites. Five sites have been finalised for regular sampling of river and precipitation samples for detailed isotopic and chemical analysis. These sites are Beas Kund, Koti, Dhundhi, Manali and Bhunter. At each site a staff has been engaged for the sample collection. A Field training for the sample collection has been also provided to the staff for sample collection. Isotopic and physic-chemical analysis will be carried out for the samples collected from the different sites of the study area. 

Procurement of satellite data from NRSC, Hyderabad and purchase of instruments are in progress. 
Expected date of completion: March 2012
PROJECT REFERENCE CODE: NIH/WRSD/NIH/09-12
Title of the project: 
Hydrological assessment of ungauged catchments (small catchment) - Mahanadi sub-basin
Date of Start:   

May, 2009

Duration of Study: 

Three years (2009-2012) 
FUNDED: 
Funded externally under HP II, vide Letter No. 12/94/2005-B & B/VOL-V/922-953 dated 3/9/2008.

OBJECTIVES:

1. To calibrate and validate an event based model employing unit hydrograph approach to the available data of flood events for the gauged catchments in the region.

2. To identify few robust flood frequency distributions that may be used for the computation of return period flood for the gauged catchments in the region. 

3. To develop regional flood formulae using statistical correlation of the observed peak characteristics with important catchment and storm characteristics, for the estimation of the peak, and time to peak for the ungauged catchments in the region. 

4. To develop regional unit hydrograph, and regional flood frequency analysis procedures utilizing the available data and methodologies.

5. To develop methodology for the regionalization of the hydrological parameters for the computation of the water availability for the ungauged catchments in the region.

STUDY AREA

The Ministry has recommended small catchments in Mahanadi basin as a study area for this project (ref: Letter No. 12/94/2005-B & B/VOL-V/922-953 dated 3/9/2008). Since the basins of Rushukulya and Brahmani are near Mahanadi and has a confluence at Puri and Cuttack districts, a few selected small catchments from these two basins are envisaged to be included in this project so as to make the results refined. 
BRIEF METHODOLOGY

Briefly the following steps are followed for this study:

(i) Testing few homogeneity tests. (ii) Regionalize the pdf parameters used for transmuting the UH using available UH for a region., (iii) Regional formulae for peak flow and time to peak of UH for the region on basis of geomorphological characteristics of the basins using new methods like ANN,  Fuzzy  and non-linear regression model, (iv) Explore the potentiality of new synthetic unit hydrograph methods (gamma, beta, Weibull) and identify   the best method for the region,  (v) Regionalization of parameters of the robust AMS model, (vi) Deriving regional formulae, (vii) Regional formulae for q (T) using regression techniques, (viii) Peak over threshold methods, (ix) Regionalization of flow duration curves using available data, (x)Uncertainty and risk factor analysis

RESULTS ACHIEVED WITH PROGRESS

Hydrological data used in this study were collected from CWC reports, Deptt. Of Hydrometry (govt. of Orissa), SOI toposheet and specific points from field visit i.e. renaissance survey and from remote sensing imageries. In addition to these, available imageries have been downloaded from web, and some have been used from office. For new imageries, an indent has been submitted. The available hydrologic data and morphological characteristics of a few sites within the study area are given in Table 1 and 2.

 Table 1: Catchment and data characteristics

	Basins
	Area of sub-zone  (km2)
	No. of sites in a sub-zone
	Range of area 
(km2)
	Range of AMS
(m3/s )
	Record length
(Years)

	Brahmani 
	77700
	    11*
	722-1017.0
	95.12-558.29
	  4-12

	Mahanadi 
	195256
	    22
	19.0-1150.0
	25.09-1071.9
	  11-31

	Rushukulya
	44201
	    5*
	235.0-824.0
	77.75-1212.8
	  10


* Maintained by Department of Water Res., Govt. of Orissa

Table 2: Basin areas within Orissa state

	Basin names
	Catchment Areas

	
	Total
	Within Orissa

	
	Sq. Km
	Sq. Km
	% 

	Mahanadi 
	141134 
	65628 
	42.15 

	Brahmani 
	39116 
	22516 
	14.46 

	Rushikulya
	8963
	8963
	5.76


Table 1 summarizes the data statistics. Using GIS, and available toposheet, overlays are prepared. Conventionally multiple maps are prepared for same area e.g. watershed, land use, geomorphology, common boundaries are drawn manually to verify whether these characteristics are matching in different maps or there is any change. The satellite imageries that has to be purchased has been approved earlier for this Purpose Driven Study (PDS) under HP-II, and the same has been indented, whose details are given below. The imageries that is available at the Institute are being processed by the project staffs and have been trained for this purpose. The works that is under progress are: (i) land use changes in Mahanadi, (ii) Extract of geomorphological variables e.g. change in stream length, flood inundation mapping during post-monsoon periods. Toposheet: Number of SOI for all the small catchments have been prepared, and indents prepared. An official letter has been sent to SOI, Dehradun by Mr. D S Rathore. 
In addition to the data discussed in the table, few toposheet and imageries have been collected after a review and inspection. Ten toposheet for the study area have been scanned for further use in the study. For studying any land-use conditions including change in geomorphology, if any, a sweep method has been used viewing the imagery and respective toposheet in Arc-GIS. The heterogeneity measure was done using the up-dated process stated in methodology. This was done for the available data and the results of discordancy and heterogeneity. Using the results, the regional formulae for Mahanadi sub-zone were developed for the regions to be used in ungauged catchment in the region to estimate peak flood and time to peak for different storms.  The pparameters of the UH were regionalized using a non linear regression and ANN for hydrograph relationships for use in following the regions: (i) Mahanadi sub-zone; (ii) In addition 10 catchments (not in region) were used for the analysis. Regional flow duration curve were developed for the following regions to estimate the dependable flows for the ungauged catchments. For this analysis few catchments i.e 20 small catchments from Mahanadi (3d) using CWC report data were used. 

In India, most of the regional flood frequency flood studies are based on USGS procedure. There is a need to review the procedure for arriving at regional homogeneity catchments, and also a more systematic regional flood frequency studies using latest database. On basis of the recent methods that is being followed worldwide, regional flood frequency curves, and regional formula is proposed to be developed for the region. There is lack of any systematic studies to standardize regional flow duration curves in the study area so far. Regionalization of hydrological parameters of the flow duration curves using available data of the region shall makes the development of regional flow duration curve in an ungauged catchment in the region possible. These are envisaged to be addressed in future
In addition to these, new hydrological equipments sectioned by the Ministry have been proposed for procurement. Out of the results obtained so far, some technical papers have been submitted for review, so that the methods and approach might be examined and be fruitful.  Enquiry is being on for the liable / feasible firms or Institutes for consultants doing these allied works, and some lists of firms have been collected that shall be submitted through procedure. A training course was conducted under India-Hydrology Project Phase-II on ‘Hydrological Analysis in Ungauged Catchments: Special Reference to Flood Estimations’ during January 18 – January 22, 2010. This is as per the norms given by the Institute calendar (under HP 2). As per the requests of the participants, a training course on ‘Flood inundation Mapping & Flood Risk Zoning for an ungauged catchment’ has been proposed during April 12-16, 2010. 
Expected Date of Completion : May, 2012.
PROJECT REFERENCE CODE: NIH/WRSD/NIH/08-10

Title: 
Web-based Hydrology and Water Resources Information System for India 
Date of Start:

April 1, 2008

Duration: 

2 years

Funding:

 Internal

Background 

Protection and sustainable use of water resources requires spatially and temporally distributed information about the different elements of hydrologic cycle such as precipitation, evaporation, runoff, etc. Further, these elements interact and are influenced by earth features including topography, soil, land use, land cover, and drainage network. Clearly, timely and reliable information on the earth features and hydrologic variables is required for optimal management of water resources. Such information for India, particular the spatial data is lacking and one comes across different data from different sources. Recently GIS has evolved as a powerful data management system to generate and analyze different type of thematic maps that are typically required for hydrological studies. In view of this, a Hydrology and Water Resources Information System (HWRIS) has been developed which gives hydrological information including thematic maps about India from national / basin / sub-basin level to provide a common, integrated, and quantitative geo-spatial framework.
Methodology

Today internet has been widely accepted as a medium of information exchange. Keeping this in view, the HWRIS has been developed on web plateform. The system has hydrological information about India from nation to sub basin level in the form of tables, figures and thematic maps on various themes and sub themes as shown in table 1. The national / basin /sub basin level information has been obtained from various sources, e.g., atlases, internet etc. Some of the maps have been prepared using GIS software. In addition, maps showing population density, agro-ecological regions, water related problems including natural hazards areas, flood affected areas, drought affected states etc. are also included in the system

Present Status: In this system the hydrology related information of India has been incorporated under various themes covering topography, water facts, river basins, water resources utilization, climate and thematic maps. The information about water policy, constitutional provisions for water use, treaties (international and inter-state), tribunals, water related information from ancient literature has been provided in the system. The option of e-learning and online ET-computation using commonly used methods has also been included in the system. 

The maps of Indian river basins have been prepared using GIS tools. The hydrology related information of these basins has been presented in tabular form along with the maps of the basins. Thematic maps of the basins have been prepared. The sub-basin maps of these river basins have also been prepared and have been incorporated in the system. .   

Outcome

A comprehensive, reliable, user-friendly and web-based information system with emphasis on:

● Graphical visualisation on maps by users for identifying/selecting required information,

● Offline and web-based options,

● Comprehensive hydrological information system.

The HWRIS will offer a uniform and consistent representation of hydrologic information about India to have one common efficient hydrological information system for the country. 
	Table 1: Different Themes of  HWRIS

	Topography
	Water Facts
	River Basins


	Climate
	Water Resources Utilization
	Thematic Maps



	· Overview

· States & River Basins
	· Water Availability

· Surface water Availability

· Ground Water Availability

· Glaciers 

· Lakes 

· Total Water Requirements

· Annual Water Requirements 

· Basinwise Water Requirements

· Statewise Water Requirements 

· Water Use Changing Trends

· Water Budget of India

· Water Pricing in India

· Financial Aspects of Irrigation Projects in  India


	· Area of Inland Drainage in Rajasthan Desert

· Brahmaputra & Barak

· Brahmani & Baitarni

· Cauvery

· Ganga

· East Flowing Rivers Between Mahanadi and Pennar

· East Flowing Rivers Between Pennar and Kanyakumari

· Godavari

· Indus

· Krishna

· Mahanadi

· Mahi

· Minor River Basins Draining in to Bangladesh and Myanmar                         

· Narmada

· Pennar

· Sabarmati

· Subernarekha

· West Flowing Rivers of Kuch, Saurashtra including Luni

· West Flowing Rivers from Tapi to Tadri

· West Flowing Rivers from Tadri to Kanyakumari

· Tapi
	· Climatic Regions

· Rainfall

· Annual precipitations

· Summer Monsoon

· Winter Monsoon

· Monsoon Onset

· WesternDisturbances

· Cyclones

· Temperature

· Evaporation

· Humidity

· Radiation

· Wind Direction

· Dew Point


	· Water Resources Projects

· Drinking

· Irrigation

· Hydropower

· Industrial Use

· Environment Use &

    Ecology

· Interlinking of Rivers

· Water Quality 

· Water Quality Standards 

· River Water Quality

· Ground Water Pollution


	· Agroecological Regions

· Dams

· Landuse Map

· Population Density

· Rivers

· Soil Map

· Vegetation

· Water Related Problems

· Natural Hazards Areas

· Flood Affected Areas

· Drought Affected States

· Arsenic Affected Areas

· Fluoride Affected Areas




PROJECT REFERENCE CODE: NIH/WRSD/NIH/09-03/13

Title of the Study
:Assessment of Effects of Sedimentation on the Capacity/ Life of Bhakra Reservoir (Gobind Sagar) on River Satluj and Pong Reservoir on River Beas
Date of Start 
        
  
: 1st April 2009

Duration of the Study   
:  3 Years

If Externally Funded

: PDS of BBMB

Objectives

PDS has been taken up by BBMB. They have requested NIH for collaboration in this study. Therefore this study has been proposed under the work program of Water resources Div. BBMB has already informed about the approval of chairman, BBMB for partnership of NIH in the study. The objectives of the study are as follows:
· Collection and development of data for the catchment and the reservoir by latest techniques.

· Analysis of existing sediment data at various locations in    the catchments of river Satluj and Beas.

· Soil erosion modelling for both the catchments

· Development of mathematical model for instant study of Sedimentation to assess life of reservoirs.

· Dissemination of knowledge, findings and applications of the developed models to field Engineers through preparation of manual, leaflets & by organizing workshop & seminars.

Brief Methodology:

Creation of database

· Topographical maps of catchments of Satluj and Beas preferably 

 the scale of 1:250000/1:50000 for drainage, contour etc.



BBMB

· Conversion of catchments map into Digital map.




NIH

· Landuse map using Remote Sensing data.




NIH

· Soil map of the catchments.






BBMB

· Digital Elevation Model (DEM) of the catchments.



NIH

· Pre – impoundment and the latest observed cross- sections of Bhakra and Pong reservoir etc.









BBMB

· Database comprising of rain-fall, discharge, sediments analysis for 

      various existing sites located in Bhakra & Pong Catchments.


BBMB

Assessment of sedimenation rate

· Sedimentation assessment by remote sensing




NIH

· Sedimentation assessment by hydrographic survey



BBMB

Modelling of soil erosion/sediment yield

· Sediment discharge relationship


     

    NIH/BBMB

· Modeling of soil erosion/sediment yield




NIH

Results achieved with progress/present status


DEM of the two study area have been prepared from ASTER data. The drainage map of these two basins from DEM has been generated. DEM of Beas basin is shown below. Daily rainfall, temperature, sediment and stream flow data of these two basins have been collected up to December 2009. Processing of the meteorological and sediment data is in progress. Preparation of data base in AVSWAT model has been started. The setup for the AVSWAT model for the study area is also in progress. A figure from AVSWAT is shown below. The progress will be presented in the meeting.

For assessment of reservoir sedimentation using remote sensing, procurement of satellite data from NRSC is under progress. 

Expected Date of Completion: 31st March 2012
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PROJECT REFERENCE CODE: NIH/WRSD/NIH/09-12
Title of Study:

Application of a distributed hydrological model for river basin



planning and management

Start Date:    

October 01, 2009

Funding : 

Internal
Objectives:

The envisaged objectives of the study are:

1. To apply a distributed hydrological model at the scale of a river basin and assess its effectiveness and limitations in light of data availability.

2. To compare the model results with a semi-distributed model for addressing various water related issues at the basin scale.

Methodology:

In this study, distributed hydrological models (say, MIKE SHE or SWAT or NIH model or some other suitable model) at the scale of a river basin are being used for integrated planning and management of surface and ground water resources. The models are being applied to the Upper Bhima Basin up to Ujjani dam. The detailed database of the basin is being developed for the application of distributed model. Limitations of the availability of data would be assessed in relation to the requirement. Different GIS tools and ancillary sources of data are being used for the generation of distributed database from the point measurements.

In addition, a semi-distributed model (say, MIKE BASIN or some other suitable model) is also being applied to the test basin so as to compare the relative effectiveness of the two approaches in addressing various water related issues at the basin scale.

Present Progress


The database is being developed/fine-tuned for the study area in the format compatible with the NIH model. The GIS layers have been imported in ILWIS system for DEM, talukas, landuse, drainage, rainfall stations, river gauge stations, climate stations, GW wells, and water bodies. The GIS layers are being generated for slope, aspect, subbasins, and urban areas. The GIS layers are also being gathered for the soil map and the cropping pattern in the study catchment. The temporal data for the rainfall, discharge, GW wells, evaporation etc. is being arranged in the NIH model format for the application of the model. 


The setup for the MIKE BASIN model for the study area is also in progress. The progress will be presented in the meeting.

Expected Date of Completion

March 31, 2012

Technical reports submitted to Working Group constituted by MOWR, New Delhi

The following technical reports were prepared by Dr.Sushil K. Singh, Scientist F, as a member of the Working Group constituted (in July 2009) by Ministry of Water Resources, Government of India and headed by Sri A.K. Ganju, Member (D&R), Central Water Commission, New Delhi [the Working Group is currently being administratively monitored by Joint Secretary (Admn), Ministry of Water Resources on behalf of the Secretary to the Government of India, Ministry of Water Resources]. One of the initial terms of references of the Working Group is the studies on “Stream-aquifer relationships and aquifer recharge.” 

1. “Streamflow depletion due to pumping and aquifer responses due to stream-stage change” 

2. “Flow depletion induced by pumping well from stream for basic management cases,”

The above reports have already been submitted to Member (D&R), Central Water Commission, New Delhi.
NEW STUDIES
PROJECT REFERENCE CODE: NIH/WRSD/NIH/09-11

Title:



GIS based dams and drought information system 
Study group:


D.S. Rathore, Deepa Chalisgaonkar, R.P. Pandey

Date of start: 


October 01, 2009

Duration of study: 

1½ year

Funding: 


Internal
Objectives:

1. To publish dam database on web using GIS server.

2. To study drought indices at district level and publish on the web.

Brief methodology
The attributes and locations of dams and diversions (salient features for 600 dams and location for 1800, both location and salient features for 400 dams) are available as personal geodatabase of MS Access. The data along with other GIS themes will be published on internet using a GIS server. Monthly rainfall data for district in India will be obtained from India Water Portal. From the data SPI indices will be calculated. A Gamma distribution will be fit using Thom approximation for Maximum Likelihood estimation of parameters. Rainfall values corresponding to various SPI values (Z- score) will be obtained from the distribution. These values will be presented in map form over web using GIS server.
Results achieved with progress/ present status

Mapserver, an open source platform of Open Source Geospatial Foundation (OSGeo) for publishing spatial data and interactive mapping applications to the web was selected for the study. The software was downloaded, installed and tested. The software provide capabilities for map navigation, query (spatial and attribute), context, scale bar etc. The web application development using CGI interface for the study is under progress. 


The monthly rainfall data for the district in India for year 1901 to 2002 are downloaded. The data is based on Climate Research Unit (CRU) TS2.1 dataset, Tyndall Centre for Climate Change Research, School of Environmental Sciences, University of East Anglia in Norwich, UK, at 0.5°. SPI calculation for the monthly rainfall data is in progress. Gamma and empirical probability distributions for January and July for Adilabad, Andhra Pradesh is given in Fig. 1. SPI is given in Fig. 2. Rainfall and its deficit from median for different SPI are given in Fig. 3.
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Fig. 1 Probability distribution for Monthly rainfall at Adilabad, Andhra Pradesh

Fig. 2 SPI for Adilabad, Andhra Pradesh
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Fig 3. Rainfall and deficit from median for Adilabad, Andhra Pradesh

Expected date of completion: 31st March 2011

PROJECT REFERENCE CODE: NIH/WRSD/NIH/10-11

Title of Study :

NIH_ReSyP – A software for Reservoir Analysis (Version – 1)

Study Group :

M. K. Goel, Deepa Chalisgaonkar

Start Date :   

1st April, 2010

Funding :

Internal
Objectives:

The envisaged objectives of the study are:

1. To complete the basic development of NIH_ReSyP – a WINDOWS based software developed at NIH for Reservoir systems analysis.

2. To add modules for reservoir sedimentation analysis and spillway gate regulation.

3. To prepare the information brochure and display material for mass awareness for the developed software.

Methodology:

Work is going on for the development of WINDOWS based software for various kind of reservoir analysis. Different modules of the software include capacity computation, conservation operation, flood control operation, hydropower analysis, reservoir routing, and miscellaneous other modules. 

It is proposed to develop the stand-alone package so that it could be worked with in any computer. It is also proposed to add a few more modules to the existing system. It is also envisaged to prepare the information brochure for the software for first-hand information of the package. 

Expected Outcome


A WINDOWS based stand-alone software for various kind of reservoir analysis.

Expected Date of Completion:

March 31, 2011

PROJECT REFERENCE CODE: NIH/WRSD/NIH/10-11

Title
  :  Web Based Information System For Major And Important Lakes In India 
Date of Start

: April 1, 2010

Duration

: 2 years

Funding 

: Internal

Project Team
: Deepa Chalisgaonkar and Suhas Khobragade

Objective: To develop a web-based information system for major and important lakes in India and attach it to the Web-based Hydrology and Water Resources Information System for India developed by the Institute.

Background: 

This is probably the first attempt to develop a web based inventory / Information system for lakes in India.  In this study it is proposed to develop a web based system which will be helpful for the users working in the area of research related to conservation and management of lakes in India. Since there are thousands of lakes in India, although attempt would be made to add information related to as many lakes as possible, thrust would be given on major and important lakes in India. 

Methodology

The web based system intends to provide information regarding the various hydrological and limnological aspects of the lakes of India. All the available information on various lakes would be gathered and provided in the system. The lakes would be arranged state wise, and within a state district wise. Available information related to location (latitude / longitude), morphology and morphometry, water uses, type of origin and historical significance, physical characteristics, biological characteristics, thermal regime, water quality characteristics, thermal regime, sedimentation, water balance, lake dynamics etc would be included. Information on environmental status of the lake and the major problems/environmental threats and conservation measures undertaken/being undertaken to the lakes would also be incorporated. 

Efforts would also be made to provide information related to the various studies carried out on the lakes so far, bibliography of the research carried out on the lakes till data. List of the various Central Government, State Government, local bodies, Academic Institutes and NGO’s which are involved in conservation, management or research would be provided.  If needed, external links (if any) for other related information, would be included. It is also planned to include a mini dictionary of the important terms related to Lake Hydrology and Limnology for the ready reference of the users, in the proposed information system. 

PROJECT REFERENCE CODE: NIH/WRSD/NIH/10-11

Title of the study:
Analysis of water management scenarios in Tapi River basin using MIKE Basin

Study group:


Rama Mehta, M.K. Goel and Vijay Kumar

Date of Start:


April, 2010

Duration:


Three years

Funding:


Internal
Objective:
Different Water Management Scenarios such as Water allocation, Reservoir Operation will be visualized and analyzed for Tapi river basin upto Ukai dam using Mike basin software. 

Brief Methodology:

Mike Basin is a simulation model for water allocation representing the hydrology of the basin in space and time. The planning for future water development within a basin require river basin management from the study of indidual aspects in a framework to take an integrated analysis.  A water reservoir management tool such as Mike Basin centred on a basin wide representation of the water availability and potential users of water offers a basis for such framework. 
Mike Basin operates on the basis of a digitized river network generated directly on the computer screen in the map view. All information regarding the configuration of the river branch network, location of water users, channels for intakes and outlets to and from water users, reservoirs are also defined by on-screen editing.
Input Data:
Basic input to the model consist of time series of various types. Basically only time series of catchment run-off is required to have a model setup to run.  Additional input files define reservoir characteristicsand operation rulesof each reservoir, meteorological time series and data pertinent to each water supply or irrigation scheme such as bifurcation requirements and other information describing return flows. Additional data describes hydraulic conditions in river reaches and channels, hydropower characteristics, groundwater characteristics etc. 

Mile Stone and Expected
Complete report with result analysis, Research Papers in 

Outcome/ Output:    

International, National Journals and Conferences.
Expected data of Completion:  March, 2013.

PROJECT REFERENCE CODE: NIH/WRSD/NIH/10-11

Title of the study: 
Computationally simple functions for approximating normal and log-normal distributions. 

Study group:             
 
Sushil K. Singh, Scientist F, and R. D. Singh, Director

Date of start:
      

April 2010

Duration of the study: 

One year

Funding:


Internal  

Objectives of the study:

To develop computationally simple functions for approximating normal and log-normal distributions. To illustrate and demonstrate the practical applications of the developed simple functions for solving hydrologic problems.

Brief methodology:

Intended to accomplish the objective using the tabulated values of the exact distribution function utilizing the experience, expertise, and available relevant tools.

Mile stones and expected outcome/output:

1. Comutationally simple functions for normal and log-normal distributions. 

2. It would be helpful in practical studies dealing with frequency analysis of floods, deterministic modeling of flood prediction using unit hydrograph assumed as a frequency distribution, error theory in which the errors are assumed to follow a normal distribution. It would be also be helpful in studies of other disciplines where normal and lognormal distributions are being used  

Expected date of completion:   31 March 2011

PROJECT REFERENCE CODE: NIH/WRSD/NIH/10-11

Title of the study: 

A simple IUH model for runoff modeling 
Study group:             

Sushil K. Singh, Scientist F

Date of start:
      

April 2010

Duration of the study:   
One year

Funding: 


Internal  

Objectives of the study:

To develop a computationally simple function/distribution for instantaneous unit hydrograph for event based runoff modeling. To illustrate and demonstrate the application of the developed simple function/distribution on field data.

Brief methodology:

1. Intended to accomplish the objective by virtue of the experience, expertise, and concepts developed by the investigator in his prior international paper in this area.

2. Published authentic field data (multiple-storm data) from different catchments are intendend to be used for the illustration and assessment of the performance of the developed model.

Mile stones and expected outcome/output:

1. Computationally simple function/distribution for instantaneous unit hydrograph. 

2. It would be useful in practical studies dealing with 

Expected date of completion:   31 March 2011

PROJECT REFERENCE CODE: NIH/WRSD/NIH/10-11

Title: 
Prediction of dispersion coefficient of streams using kriging technique

Study Group: 


Dr. Vijay Kumar, Dr. S K Singh
Date of Start: 


April 1, 2010
Duration of the Study:

One year (April 2010 – March 2011)

Funding: 


Internal   

Objectives

Dispersion is the hydraulic process by which a plume of contaminant spreads longitudinally and dilutes. Dispersion of solutes in streams and channels has been of concern to hydrologists, civil engineers and environmental scientists for the last many decades. It is an important parameter known to govern the one-dimensional transport of solute in streams. It finds application in the solution of various problems, e.g. abatement of pollution, forecasting of pollution due to accidental release of hazardous chemical, prediction of water temperature due to thermal discharges from cooling plants, assessment of assimilative capacity, aeration rate of streams, and so on. Identification of the dispersion coefficient is a pre-requisite for the solution of all dispersion problems. 

Longitudinal dispersion coefficient in natural streams can be determined by using experimental studies which are very expensive and time-consuming. Numerous empirical and semi-empirical equations have also been proposed by various researchers to predict the longitudinal dispersion coefficient from flow and cross-sectional parameters of the stream. The objectives of the study are:

i) To develop a method for predicting the dispersion coefficient from the flow and geometric parameters of stream using kriging technique.

ii) To compare the results with those obtained using available empirical equations.

iii) To illustrate the application of the method using published authentic laboratory and field data. 

Brief Methodology

i) Kriging technique would be used along with procedure of non-dimensional grouping of different variables involved.

ii) Published authentic laboratory and field data are intended to be used.

Expected Output:

i) A method for predicting the dispersion coefficient from the flow and geometric parameters of stream using kriging technique.

ii) The developed method would be useful in prediction of dispersion coefficient in streams which would be helpful in dealing with practical problems such as

a) Abatement of pollution,

b)  Forecasting of pollution due to accidental release of hazardous chemical.

Expected date of Completion: March 31, 2011
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		Model


No

		Input combinations

		ANN Sturcutre

		Calibration

		Validation



		

		

		

		CORR

		EFF

		RMSE

		Percent error in peak flow estimation

		CORR

		EFF

		RMSE

		Percent error in peak flow estimation



		1

		Rram,t-1, Rkal,t-1, Rrak,t-1, Rkaz,t-1, Rnam,t-1, Skal,t-5, Srak,t-4, Skaz,t-4, Snam,t-4, TMXram,t-5,


TMNram,t-2, TMXkal,t-4, TMNkal,t-2, TMXrak,t-3, TMNrak,t-2, TMXkaz,t, TMNkaz,t, TMXnam,t-3, TMNnam,t-2,  Qram,t-1

		20-10-1

		0.99

		99.10

		30.56

		-0.09

		0.97

		94.73

		77.88

		4.23



		2

		TMXram,t-5, TMNram,t-2, TMXkal,t-4, TMNkal,t-2, TMXrak,t-3, TMNrak,t-2, TMXkaz,t, TMNkaz,t, TMXnam,t-3, TMNnam,t-2,  Qram,t-1

		11-5-1

		0.99

		98.56

		38.73

		-0.79

		0.99

		97.86

		49.56

		-0.43



		3

		TMXram,t-5, TMXkal,t-4, TMXrak,t-3, TMXkaz,t, TMXnam,t-3,  Qram,t-1

		6-7-1

		0.99

		98.29

		42.29

		-5.17

		0.99

		96.88

		59.90

		-4.79



		4

		TMNram,t-2, TMNkal,t-2, TMNrak,t-2, TMNkaz,t, TMNnam,t-2,  Qram,t-1

		6-2-1

		0.98

		97.60

		50.02

		-53.97

		0.99

		97.82

		50.11

		-14.59



		5

		Rram,t-1, Rkal,t-1, Rrak,t-1, Rkaz,t-1, Rnam,t-1, TMXram,t-5,TMNram,t-2, TMXkal,t-4, TMNkal,t-2, TMXrak,t-3, TMNrak,t-2, TMXkaz,t, TMNkaz,t, TMXnam,t-3, TMNnam,t-2,  Qram,t-1

		16-16-1

		0.99

		99.20

		28.87

		-0.08

		0.97

		94.98

		75.97

		-14.34



		6

		Skal,t-5, Srak,t-4, Skaz,t-4, Snam,t-4, TMXram,t-5,


TMNram,t-2, TMXkal,t-4, TMNkal,t-2, TMXrak,t-3, TMNrak,t-2, TMXkaz,t, TMNkaz,t, TMXnam,t-3, TMNnam,t-2,  Qram,t-1

		15-15-1

		0.99

		98.83

		34.64

		-1.62

		0.99

		96.91

		59.64

		-1.63



		7

		Rram,t-1, Rkal,t-1, Rrak,t-1, Rkaz,t-1, Rnam,t-1, Skal,t-5, Srak,t-4, Skaz,t-4, Snam,t-4, TMXram,t-5,


TMNram,t-2, TMXkal,t-4, TMNkal,t-2, TMXrak,t-3, TMNrak,t-2, TMXkaz,t, TMNkaz,t, TMXnam,t-3, TMNnam,t-2,

		19-4-1

		0.93

		85.83

		121.60

		-27.72

		0.91

		81.58

		145.55

		-21.94






_1328606868.doc
		Parameter

		2004-05


(4.10.04 - 31.05.05)

		2005-06




		2006-07




		2007-08




		2008-09






		

		C1

		C2

		C3

		C1

		C2

		C3

		C1

		C2

		C3

		C1

		C2

		C3

		C1

		C2

		C3



		Average annual soil moisture storage (%)

		14.57

		13.87

		14.54

		26.03

		24.88

		26.69

		23.04

		23.48

		25.63

		22.57

		23.98

		24.94

		25.72

		26.80

		29.08



		Average annual incremental score of regeneration

		49

		31

		26

		392

		561

		999

		335

		131

		153

		374

		430

		-519

		41

		32

		3
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