
Water 
 
TI:  Water resources systems planning and management.  
 
AU:  Jain,-S-K; Singh,-V-P  
AD:  National Institute of Hydrology, Roorkee 247 667, Uttaranchal, India.  
SO:  Water-resources-systems-planning-and-management. 2003; xxiv + 858  
PY:  2003  
AB:  This book provides a discussion on the present scenarios of water resources practice, and 
employment of a real-world system as an example to illustrate application systems concepts and 
techniques. The subject matter of the book is divided in four parts. The first contains four chapters 
introducing the basic theme of the book. The second part deals with the decision making which is a 
bouquet of techniques organized in 4 chapters. Part 3 of the book, comprising 2 chapters, deals with water 
resources planning and development. The fourth and the last part of the book, encompassing 4 chapters, 
focuses on systems operation and management. Fundamentals of measurement of water quality variables 
and modelling of water quality in rivers are presented. The final chapter discusses various issues related 
to management of a river basin, which includes integrated water quality and quantity management, water 
pricing, water rights, inter-basin water transfer, decision support systems, privatization and management 
of international river basins.  
 
TI:  Muskingum routing models for Chaukhutia watershed. 
  
AU:  Verma,-M-P; Rastogi,-R-A  
AD:  Department of Soil & Water Conservation, College of Technology, G.B. Pant University of 
Agriculture and Technology, Pantnagar, Uttaranchal, India.  
SO:  Indian-Journal-of-Soil-Conservation. 2004; 32(2): 113-115  
PY:  2004  
AB:  The Muskingum flood routing model is frequently used for routing of floods in river channels. This 
method assumes that storage in channel reach through which a flood being routed is proportional to a 
weighted sum of inflow into and outflow from the reach. The study was conducted to develop the 
efficient and accurate model for peak flows and volumetric relationship between computed and observed 
direct peak runoff volumes. The parameters of Muskingum routing equation, storage coefficient, 
computed by Wilison method however the routing coefficient x is assumed from 0.05 up to the 0.5 at 
interval of 0.05. This method provide the flexibility to choose the value of weighting factor to compute 
the accurate peak discharge and flood forecasting. Thus, this method of flood routing is used to channel 
routing for Chaukhutia watershed of Ramganga river (Uttaranchal, India) to compute the peak of direct 
runoff hydrograph.  
 
TI:  Persistence of 2,4-D in water and its effect on aquatic life.  
 
AU:  Bhatt,-M-C; Anjana-Srivastava; Srivastava,-P-C; Guru,-S-K; Singh,-G  
AD:  Department of Chemistry, College of Basic Sciences and Humanities, G.B. Pant University of 
Agric. & Tech., Pantnagar - 263 145, U.S. Nagar (Uttaranchal), India.  
SO:  Pesticide-Research-Journal. 2004; 16(1): 58-61  
PY:  2004  
AB:  The persistence and dissipation studies of 2,4-D herbicide in water at two fortification levels i.e. 1 
and 2 micro g ml-1 were performed. The residue of 2,4-D in water at both the levels declined slowly upto 
3 days and thereafter, rapidly upto 35 days. No detectable residue of 2,4-D (>0.002 micro g) was found at 
42 and 60 days of incubation at either of the levels. Dissipation studies followed the first order kinetics, 
which could be better accounted by a biphasic pattern involving an initial slower and latter faster phase. 



Fish mortality was also observed which was relatively greater than 50% at 2 micro g ml-1 fortification 
level as compared to 1 micro g ml-1 of 2,4-D.  
 
TI:  Chemistry of perennial springs of Bhetagad watershed: a case study from central Himalayas, 
India.  
 
AU:  Joshi,-B-K; Kothyari,-B-P  
AD:  G.B. Pant Institute of Himalayan, Environment and Development Kosi-Katarmal, 263 643, Almora, 
India.  
SO:  Environmental-Geology. 2003; 44(5): 572-578  
PY:  2003  
AB:  A field study was conducted to assess the location and the seasonal variation in physicochemical 
parameters of springs (outlets of underground water channels) of Bhetagad watershed of Uttaranchal hills, 
India. Traditionally, spring water is used for multiple purposes in this region. The average population 
density of the watershed is 366 persons km-2, distributed within an altitudinal range of 1,090-2,060 m 
a.m.s.l. and 23.52 km2 area. Twelve springs, in three different land uses e.g. pine forest, rainfed 
agriculture near settlements and irrigated agriculture near settlements were monitored in the winter 
(January), summer (June) and monsoon (August) during 1998 and 1999. The water quality parameters 
selected, in the present study are pH, EC, TDS, DO, free CO2, total hardness, Ca2+, Mg2+, CO32-, 
HCO3-, Cl-, NO3- and SO42- ions. Some springs in pine forests exhibit lower pH values than the 
permissible limit. Springs, with their location in agriculture and settlement, show slightly higher EC than 
the springs in pine forests. All the springs, near the irrigated agricultural land recorded higher nitrate ion 
concentration.  
 
TI:  Limnological characteristics of the river Ganga at Haridwar (Uttaranchal).  
 
AU:  Khanna,-D-R; Rakesh-Bhutiani  
AD:  Department of Zoology and Environmental Sciences, Gurukul Kangri Vishwavidyalaya, Haridwar - 
249 407, India.  
SO:  Uttar-Pradesh-Journal-of-Zoology. 2003; 23(3): 179-183  
PY:  2003  
AB:  Haridwar is stretched in an area of approximately 12 032 kms2 at an altitude of approximately 292.7 
m. The Ganga is a holy river of India with whom people are sentimentally attached since time immortal. 
The river Ganga regarded as the Cradle of Indian Civilization, has been gradually shrinking on account of 
its over exploitation in the most cladestine and notorious way starting from the foot hills. The present 
study has been carried out to assess the pollution load of the river Ganga at foot hills of Garhwal 
Himalaya (Uttaranchal, India) during the year 2002 in different seasons. The samples were collected from 
three different sites, viz., Har-ki-pauri, Prem Nagar ashram ghat and Jatwarapul ghat. Various physico-
chemical parameters such as water temperature, total solids, total dissolved solids, total suspended solids, 
velocity, turbidity, conductivity, pH, alkalinity, acidity, dissolved oxygen, biochemical oxygen demand, 
free CO2 and hardness were analysed. Besides these parameters qualitative and quantitative distribution 
were also examined.  
 
TI:  Remote sensing and GIS approach for assessment of the water balance of a watershed.  
 
AU:  Singh,-R-K; Prasad,-V-H; Bhatt,-C-M  
AD:  Water Resources Division, Indian Institute of Remote Sensing, Dehradun 248 001, India.  
SO:  Hydrological-Sciences-Journal. 2004; 49(1): 131-141  
PY:  2004  
AB:  The demand for water is increasing with growing population and industrialization. Water supply is 
considered to be one of the key factors for rapid development and urbanization. However, the 
overexploitation of water resources has resulted in a condition of unsustainability and environmental 



degradation. Hence, the information on spatial and temporal availability of water will be helpful for the 
optimum utilization of water resources. The water balance was used for computing seasonal and 
geographical patterns of water availability to facilitate better management of available water resources in 
the Nana Kosi watershed in Uttaranchal, India. The water balance study using the Thornthwaite and 
Mather model with the help of remote sensing and GIS is very helpful in finding out the periods of 
moisture deficit and moisture surplus for an entire basin. This study indicates that there is an annual 
deficit of 288.56 mm in the study basin and an annual surplus of 307.76 mm. The Nana Kosi watershed 
has a period of moisture surplus from June to August and the remaining months are a period of deficit.  
 
TI:  Hydrological characteristics of the Gangotri Glacier, central Himalayas, India.  
 
AU:  Pratap-Singh; Haritashya,-U-K; Naresh-Kumar; Yatveer-Singh  
AD:  National Institute of Hydrology, Roorkee 247 667, U.A., India.  
SO:  Journal-of-Hydrology-Amsterdam. 2006; 327(1/2): 55-67  
PY:  2006  
AB:  The present study describes the hydrological characteristics of the Gangotri Glacier (286 km2), 
which is one of the largest Himalayan Glaciers. The study involves collection and analysis of streamflow 
records near the snout of the Gangotri Glacier during four consecutive ablation seasons (May-October) 
(2000-2003). Discharge increases from May onward, reaches its highest value in July and then starts 
decreasing. Daily mean discharge during the study period varied between 8 and 194 m3 s-1. The 
distribution of runoff has shown that July contributes maximum runoff (30.2%) followed by August 
(26.2%). Maximum diurnal variability in runoff was observed in the month of May and September. The 
strong storage characteristics of the study glacier are reflected by a comparable magnitude of runoff 
observed during daytime and nighttime. Diurnal variations in hydrograph suggested almost similar pattern 
from year to year, being maximum runoff in the evening and minimum in the morning. Melt-runoff 
delaying characteristics reflected that over the melt season time lag (tl) varied between 4.00 and 7.30 h, 
whereas time to peak (tp) varied between 9.00 and 12.30 h. Relationship between mean monthly 
discharge and temperature was found to be much better (R2=0.76) than that on daily scale (R2=0.50)..  
 
TI:  Impact of mass bathing during Ardhkumbh on water quality status of river Ganga. 
  
AU:  Kulshrestha,-H; Sharma,-S  
AD:  Department of Microbiology, Division of Life Sciences, Sardar Bhagwan Singh Post Graduate 
Institute of Bio-Medical Sciences and Research Balawala, Dehradun - 248 161, India.  
SO:  Journal-of-Environmental-Biology. 2006; 27(2 - Supplement): 437-440  
PY:  2006  
AB:  The Ardhkumbh is a unique celebration of faith, hope, joy and immortality which was celebrated at 
Hardwar, Uttaranchal, India, between 26 January and 15 May 2004. This study investigated the changes 
in number of total and faecal coliforms, dissolved oxygen, and chemical and biological oxygen demand 
before and after the holy dip of Ardhkumbh. The study highlighted that mass bathing during Ardhkumbh 
caused the changes in the river water quality and indicated that water is not fit for either drinking or 
bathing purposes. The presence of faecal coliforms in water also hints at the potential presence of 
pathogenic microorganisms, which might cause waterborne diseases. Although the water was found to be 
safe with respect to dissolved oxygen content, the values of biochemical oxygen demand and chemical 
oxygen demand exceeded the maximum permissible limit during bathing..  
  
TI:  Conservation of soil microbial diversity associated with two hot spring sites in Uttaranchal 
Himalaya.  
 
AU:  Pankaj-Trivedi; Bhavesh-Kumar; Anita-Pandey  
AD:  Environmental Physiology and Biotechnology, G B Pant Institute of Himalayan Environment and 
Development, Kosi-Katarmal-Almora - 263 643, Uttaranchal, India.  



SO:  National-Academy-Science-Letters. 2006; 29(5/6): 185-188  
PY:  2006  
AB:  Soil samples collected from two hot springs, Soldhar and Ringigad, both located in the Garhwal 
region of Uttaranchal Himalaya, India, were analysed for their physical, chemical and microbial 
components. Morphologically distinct microbial isolates dominated by filamentous organisms and 
bacteria were isolated and maintained for further investigations of biotechnology importance. Based on 
temperature tolerance, the organisms were grouped as thermotolerants (30-55 degrees C, 46 strains), 
thermophiles (45-65 degrees C, 9 strains) and hyperthermophiles (55-85 degrees C, 3 strains). 
Saccharomycopsis fibuligera (a mycelial yeast) was the only eukaryote obtained from Soldhar site. Thick 
mats, consisting of green algae and blue green algae (Cyanobacteria) were also observed on the surface of 
the soil. At present, both sites are disturbed either due to human activities or natural disturbances such as 
road construction, deposition of soil debris, domestic activities and landslides. The isolation, 
characterization and preservation of the microbial isolates obtained from these two hot springs are aimed 
at the conservation of the microbial diversity..  
  
TI:  Pesticide residues in water of Kumaon Region of Uttaranchal.  
 
AU:  Misra,-U; Singh,-S-P; Ahmad,-A-H; Hore,-S-K; Sharma,-L-D  
AD:  Department of Pharmacology and Toxicology, College of Veterinary and Animal Sciences, G.B. 
Pant University of Agriculture and Technology, Pantnagar - 263 145 (Uttaranchal), India.  
SO:  Journal-of-Veterinary-Public-Health. 2003; 1(2): 153-156  
PY:  2003  
AB:  Water samples collected from Haldwani, Lalkuan, Pantnagar, Rudrapur, Kichha, Nainital, Bajpur 
and Kashipur, Kumaon, Uttaranchal, India, were analysed for chlorpyrifos, endosulfan, deltamethrin and 
fenvalerate residues. The recovery percentages of chlorpyrifos, endosulfan, deltamethrin and fenvalerate 
residues in water were 74.46, 95.71, 69.44 and 68.11, respectively while the mean residual levels were 
0.1273, 0.1429, 0.0142 and 0.051 mg/ml, respectively. The maximum concentration of endosulfan 
(0.3571 mg/ml) was obtained in Bajpur. The highest concentrations of chlorpyrifos (0.3280 mg/ml), 
fenvalerate (0.0919 mg/ml) and deltamethrin (0.0267 mg/ml) were recorded from Kashipur, Rudrapur and 
Pantnagar, respectively. However, none of the samples showed residual concentrations above the 
maximum residue limit..  
 
TI:  Physico-chemical properties of Tarai water in Uttaranchal.  
 
AU:  Saradhi,-M; Dixit,-V-P; Nagappa,-K  
AD:  Department of Veterinary Public Health, College of Veterinary and Animal Sciences, G. B. Pant 
University of Agriculture and Technology, Pantnagar 263 145, India.  
SO:  Environment-and-Ecology. 2005; 23(4): 957-962  
PY:  2005  
AB:  The physicochemical properties of 98 water samples collected from different locations in the Tarai 
region of Uttaranchal, India, during 2002-2003, were analysed. Majority of the samples showed alkaline 
reaction and high degree of hardness. However, the samples have normal temperature, conductivity, total 
dissolved solids, salinity and dissolved oxygen. Results indicated that the water samples are inadequately 
chlorinated..  
  
TI:  Development of Clark unit hydrograph for a Himalayan watershed.  
 
AU:  Verma,-M-P; Rastogi,-R-A  
AD:  Deptt. of Soil and Water Conservation Engineering, College of Technology, GB. Pant University of 
Agriculture and Technology, Pant Nagar - 263 195, Udham Singh Nagar, Uttaranchal, India.  
SO:  Indian-Journal-of-Soil-Conservation. 2002; 30(1): 16-20  
PY:  2002  



AB:  Clark suggested a method to develop an unit hydrograph (UH) for the modelling of watershed 
rainfall-runoff response. The method is particularly valuable for unusually shaped watershed areas, such 
as watersheds with large length-to-width ratios, or for application to watersheds containing several 
different physiographic areas; such as plateaux, escarpments and valleys. The Clark UH is a very valuable 
analytical technique in flood hydrology because the hydrographs shape and peak discharge are a function 
of watershed shape, time area histogram (TAH), hydraulic characteristics, time of concentration (Tc) and 
watershed storage characteristics-storage coefficient (K). The Clark UH has been developed completely 
by a mathematical routing procedure (Muskingum routing method) that is computationally very efficient 
and more convenient in computer application for the model development. According to flexibility in 
modelling, the Clark UHs of the Chaukhutia watershed in Chamoli District, Uttaranchal, India is 
developed in this study.  
 
TI:  Drinking water issues and development of spring sanctuaries in a mountain watershed in the 
Indian Himalaya.  
 
AU:  Negi,-G-C-S; Varun-Joshi  
AD:  Land & Water Resource Management Core Programme, G. B. Pant Institute of Himalayan 
Environment and Development, Garhwal Unit, PO Box 92, Srinagar-Garhwal 246 174, India.  
SO:  Mountain-Research-and-Development. 2002; 22(1): 29-31  
PY:  2002  
AB:  This article describes a field experiment to increase spring discharge with simple ecotechnology 
(spring sanctuary development) in the recharge zone of a nearly extinct spring in a Himalayan 
microwatershed in Uttaranchal (Uttar Pradesh, India). In the years after the experiment water discharge 
increased from 1055 to 2153 litre/day (1995-2000). Though much of this increase was probably because 
of above-average rainfall in the dry season of 2000, the results are very encouraging. In addition, the 
discharge of all springs in the watershed was pooled and more rational use of water was promoted.  
  
TI:  The need for micro-scale and meso-scale hydrological research in the Himalayan mountains.  
 
AU:  Negi,-G-C-S  
AD:  Land and Water Resource Management Division, GB Pant Institute of Himalayan Environment and 
Development, Garhwal Unit, Post Box 92, Srinagar (Garhwal) 246 174, Uttaranchal, India.  
SO:  Environmental-Conservation. 2001; 28(2): 95-98  
PY:  2001  
AB:  This comment reviews the state of micro-scale and meso-scale hydrological research in the 
Himalayan mountains with the aim of assessing how much such studies could contribute to the soil and 
water conservation efforts in the region.  
  
TI:  Monsoonal control on glacier discharge and hydrograph characteristics, a case study of 
Dokriani Glacier, Garhwal Himalaya, India.  
 
AU:  Thayyen,-R-J; Gergan,-J-T; Dobhal,-D-P  
AD:  Wadia Institute of Himalayan Geology, 33 General Mahadev Singh Road, Dehradun 248 001, India.  
SO:  Journal-of-Hydrology-Amsterdam. 2005; 306(1/4): 37-49  
PY:  2005  
AB:  Stream discharge from Dokriani Glacier, Garhwal Himalaya was monitored during the ablation 
months (May-October) of 1994, 1998, 1999 and 2000. Contributions from the monsoon rainfall, 
coincided with the peak ablation period, were quantified by using a water balance. Calculated monsoonal 
component in 1994 and 1998 was 10-11% of the bulk glacier runoff where as in 1999 and 2000 it was 24-
26%. The increase in rainfall component in 1999 and 2000 was due to enhancement of rainfall area rather 
than an increase in rainfall. The increase in rainfall area was result of a lower temperature lapse rate 
during these two years. This study suggests that the discharge-rainfall correlation is a questionable 



method to study the rainfall influence in glacier discharge. Analysis of monthly monsoonal component of 
bulk glacier discharge and rainfall-discharge correlation are presented and ambiguities discussed. This 
observation is further supported by the detailed analysis of daily hydrograph which suggests that the 
rainfall over the glacier produces different responses on discharge hydrograph depending on the season of 
occurrence, intensity, duration and distribution characteristics. Study suggests that the rainfall with 
intensity >20 mm d-1 influenced the shape of daily discharge hydrograph, which experienced only on 
20% of rainfall days of monsoon season. Comparative study of diurnal hydrograph of rainy days and non-
rainy days with the mean daily temperature and sunshine hours highlights the flaws in the use of rainfall-
discharge correlation as an indicator of rainfall influence on glacial discharge. 
 
TI:  Regional flow duration curve for a Himalayan river Chenab.  
 
AU:  Manohar-Arora; Goel,-N-K; Pratap-Singh; Singh,-R-D  
AD:  National Institute of Hydrology, Jal Vigyan Bhawan, Roorkee - 247 667, Uttaranchal, India.  
SO:  Nordic-Hydrology. 2005; 36(2): 193-206  
PY:  2005  
AB:  This study is carried out with the objective of examining the effect of altitude on water availability 
estimates for the various sub-basins of the Chenab river basin (mean elevation of the basin is 3600 m), 
which is a snow-fed Himalayan river basin located in the western Himalayas. This basin covers all three 
Himalayan ranges, i.e. outer, middle and greater Himalayas. For this study, the daily flow data of 11 
gauging sites varying from 14 years to 23 years in the Chenab river basin are utilised. The other important 
information related to the physiography, hydrology and meteorology, etc, for the region are derived from 
the available literature and maps. The daily flow data of nine gauging sites are utilised for developing the 
regional relationships for water availability computations. These relationships are tested over the 
remaining two gauging sites. The regional relationships are developed using three different approaches. 
These approaches include: (i) parameter regionalisation for individual gauged sites of selected probability 
distribution, (ii) regionalisation of dependable flows and (iii) parameter regionalisation for the region as a 
whole of the selected probability distribution. The different methods are compared and discussed in 
detail. It is observed that the flow for a given dependability increases with catchment area and decreases 
with altitude. The flows of the catchments at higher altitudes exhibit larger variability in comparison to 
the catchments at lower altitudes. The regional relationships are recommended for the use of field 
engineers. 
 
TI:  Linear reservoir model of Chaukhutia watershed.  
 
AU:  Verma,-M-P; Rastogi,-R-A  
AD:  KVK Gorakhpur, Uttar Pradesh, India.  
SO:  Indian-Journal-of-Soil-Conservation. 2005; 33(1): 18-21  
PY:  2005  
AB:  The rainfall-runoff process is non-linear and hydrodynamic with spatially distributed input and 
outputs. The complexity of rainfall runoff process and the absence of data with which to describe in detail 
the character of heterogeneous watersheds and of spatially distributed inputs, simulation of the rainfall 
process is generally based on concept of conceptual models. Such model contains parameters that must be 
estimated and models vary in range of runoff situations. Due to complexity of the hydrologic process the 
conceptual or time area histogram model was applied on Chaukhutia watershed for the development of 
hydrographs through routing the series of linear reservoir model. The coefficient of efficiency of the 
model was found to be very high (0.8370) which shows that the model adaptable for the watershed DRH 
development..  
 
 
TI:  A discrete linear rainfall-runoff model for Chaukhutia watershed.  
 



AU:  Sinha,-B-L; Rastogi,-R-A; Saxena,-V-K; Kumar,-D  
AD:  Deptt. of Soil and Water Conservation Engineering, College of Technology, G.B. Pant University of 
Agriculture and Technology, Pant Nagar - 263 195, Udham Singh Nagar, Uttaranchal, India.  
SO:  Indian-Journal-of-Soil-Conservation. 2005; 33(1): 13-17  
PY:  2005  
AB:  A discrete linear rain fall-runoff model for Chaukhutia watershed of Ramganga river (India) was 
developed for estimating direct runoff hydrographs on storm basis. The parameters of the model were 
determined by using least square method. The model was calibrated for twenty four storm events and 
verified for four storm events. The computed direct runoff hydrographs by model were in close agreement 
with the observed direct runoff hydrographs. The average value of the integral square error and 
coefficient of efficiency were found to be 0.0568 and 0.9778, respectively. The regression equations were 
also established relating computed and observed peak runoff rates with effective rainfall. 
 
TI:  Water myths in Uttaranchal Himalayas.  
 
AU:  Sinha,-M-B  
AD:  SPWD, Dehradun, Uttar Pradesh, India.  
SO:  Wastelands-News. 2004; 19(4): 42-43  
PY:  2004  
AB:  This paper discusses the current status of water harvesting systems in Uttaranchal, India. With rapid 
demographical changes, land fragmentation, decaying traditional value system, new livelihood avenues 
and climate change, traditional water harvesting systems have undergone changes. In addition, several 
studies indicate that the Kumaon and Uttarakhand Zamindar Abolition Act (1950) and the Kumaon and 
Garhwal Water Act (1975) are the culprits for decaying traditional water harvesting systems..  
 
TI:  Development of Distribution Hydrograph for estimation of direct run off from a hilly 
watershed in Uttaranchal.  
 
AU:  Anil-Kumar; Nilay-Tiwari; Saurabh-Tripathi  
AD:  Department of Soil and Water Conservation Engineering, G. B. Pant University of Agriculture and 
Technology, Pantnagar - 263 145, Dist. Udham Singh Nagar, Uttaranchal, India.  
SO:  Indian-Journal-of-Soil-Conservation. 2004; 32(3): 206-211  
PY:  2004  
AB:  A distribution hydrograph (DH) was developed for the Gagas sub-watershed of Ramganga river 
catchment in Uttaranchal, India. DH is considered to be more stable than a unit hydrograph (UH) for 
modelling the rainfall-runoff response of a watershed particularly for computation of its lag time. Its 
shape may vary from one watershed to another, reflecting the difference in their runoff characteristics. 
DH is preferable than UH for comparing the runoff characteristics of watersheds of different sizes. In this 
study, several rainfall-runoff events have been used for synthesis of average DH and prediction of direct 
runoff hydrograph for the Gagas watershed. Various relationships have been developed between different 
hydrological parameters of rainfall-runoff transformation..  
 
TI:  Rainfall and spring discharge patterns in two small drainage catchments in the Western 
Himalayan mountains, India.  
 
AU:  Negi,-G-C-S; Varun-Joshi  
AD:  G.B. Pant Institute of Himalayan Environment and Development, Kosi-Katarmal, Almora - 263 601, 
Uttaranchal, India.  
SO:  Environmentalist-. 2004; 24(1): 19-28  
PY:  2004  
AB:  Relationship between rainfall and spring discharge study is important to understand hydrological 
behaviour of springs and water resources management. In the Himalayan mountains springs are the 



freshwater sources for household consumption. We studied six springs of different recharge area 
characteristics in two micro-watersheds in western Himalayan mountains in India. Based on the recharge 
area geology these springs were divided into fracture/joint (FR/JT) and fracture/joint/colluvium 
(FR/JT/COLL). We found a strong positive relationship between rainfall and spring discharge. Peak 
spring discharge coincided with peak rainfall in two FR/JT/COLL springs, which was delayed by about 
one month in FR/JT springs. Mean annual discharge was about two times greater for FR/JT/COLL 
springs than the FR/JT springs (6.47 vs. 3.94 liter per minute). But spring discharge per 1000 L of rainfall 
in spring recharge area for FR/JT springs was about 2.3 times greater than the FR/JT/COLL springs (49 
vs. 21 liter per minute). In the FR/JT springs, rainfall in spring recharge area and spring discharge were 
weakly related (r=0.174), while they were strongly related in FR/JT/COLL springs (r=0.595). In the 
former category of springs decline in discharge was gradual, while it was rapid in the latter category of 
springs. Therefore, with regard to sustained supply of water for household consumption FR/JT springs 
can be considered more suitable. Land use and land cover such as moderately grazed pasture, abandoned 
agricultural terraces and few trees but dense growth of bushes and oak forest in the spring recharge area 
were found conducive for spring discharge and may be promoted for long-term water resource 
conservation in this region.. 
 
TI:  Macro-zoobenthos as pollution indicator in river Saung at Dehradun (Uttaranchal).  
 
AU:  Malik,-D-S; Bharti,-P-K  
AD:  Department of Zoology & Environmental Science, Gurukula Kangri University, Hardwar - 249 404, 
India.  
SO:  Journal-of-Experimental-Zoology,-India. 2007; 10(1): 221-222  
PY:  2007  
AB:  Saung River is a spring-fed river originated from different small rivulets of the mountainous range 
of Dhanolti, crossing with Sahastradhara streams flow downwardly towards Doon valley basins. 
Invertebrate macro benthic animals mainly consisted of sessile or sedentary animals. Unlike planktonic 
organisms, benthic components form relatively stable community in the sediments and reflect 
characteristics of both sediments and water column of aquatic ecosystem. The present study reveals that 
distributional pattern of macro-zoobenthos species exhibited pollution load of distillery effluents and 
affects aquatic ecology of river Saung in Shivalik Himalayan region. Present evidences supported that 
Gastropods are facultative faunistic organisms along with Oligochaetes may be recognised as bioindicator 
of organic pollution prevailing in the Saung river due to mixing distillery effluents. 
 
TI:  Remote sensing in the mapping of the Brahmaputra/Jamuna River channel patterns and its 
relation to various landforms and tectonic environment.  
 
AU:  Das,-J-D; Saraf,-A-K  
AD:  Department of Earthquake Engineering, Indian Institute of Technology, Roorkee - 247 667, 
Uttaranchal, India.  
SO:  International-Journal-of-Remote-Sensing. 2007; 28(15/16): 3619-3631  
PY:  2007  
AB:  The Brahmaputra River is one of the largest sand-bar braided rivers in the world having a seasonal 
high discharge, high sediment load and characterized by frequent channel pattern changes and shift. 
Following natural phenomena, the river has been responding to landform/ground level changes effected 
by tectonic activity of the region. A satellite image mosaic and temporal Landsat data enabled detailed 
mapping of the Brahmaputra River revealing some prominent features with regard to change in its course, 
new channels and influence of landforms and tectonics. Northward shift of the river course are inferred at 
three different places, which are (1) in the uppermost part of Brahmaputra; (2) in the region north of the 
Kopili Gap (KG); (3) and north of the Mikir Hills (MH). However, the river appears to have developed a 
tendency to shift back in the area north of the MH. These shifts are influenced by tectonic activity in the 
Himalayan foothills. The Brahmaputra River shows remarkable changes downstream of Guwahati, by 



forming multiple channels south of the island as well as the formation of channels closer to the Shillong 
Plateau. The sudden and sharp south-westward to southward turn of the river just after longitude 90 
degrees E is in fact caused by a landform north of Dhubri. Development of new channels from the main 
river along the western and northern edges of the Shillong Massif (SM) and the shift of Kopili River 
towards the SM are indicators of tectonic activities that the massif suffered..  
 
TI:  Metal fractionation study on bed sediments of lake Nainital, Uttaranchal, India.  
 
AU:  Jain,-C-K; Malik,-D-S; Rashmi-Yadav  
AD:  National Institute of Hydrology, Roorkee 247 667, India.  
SO:  Environmental-Monitoring-and-Assessment. 2007; 130(1/3): 129-139  
PY:  2007  
AB:  Lake Nainital in the heart of Nainital Town in the State of Uttaranchal (India) receives toxic 
substances through various open drains through the catchment of the lake. The toxic substances of 
particular interest are heavy metals derived from urban runoff as well as municipal sewage and industrial 
effluents. Heavy metals entering the lake get adsorbed onto the suspended sediments, which in turn settle 
down in the bottom of the lake. In this study fractionation of metal ions has been studied on the bed 
sediments of lake Nainital with the objective to determine the eco-toxic potential of metal ions. 
Comparison of sediments with average shae values indicated anthropogenic enrichment with nickel, lead, 
cadmium and zinc. The risk assessment code as applied to the present study reveals that 4-13% of 
manganese, 4-8% of copper, 17-24% of nickel, 3-5% of chromium, 13-26% of lead, 14-23% of cadmium 
and 2-3% of zinc exist in exchangeable fraction and therefore comes under low to medium risk category 
and may enter into food chain. The association of these metals with exchangeable fraction may cause 
deleterious effects to aquatic life. The present database will help in formulating guidelines for carrying 
out dredging operations and/or restoration programmes in the Nainital lake. 
 
TI:  Optimal land use model to minimize soil loss in a Himalayan watershed.  
 
AU:  Thakur,-A-K; Singh,-J-K; Kumar,-A  
AD:  Department of Soil and Water Conservation Engineering, College of Technology, G.B. Pant 
University of Agriculture and Technology, Pantnagar - 263 145, Udham Singh Nagar, Uttaranchal, India.  
SO:  Indian-Journal-of-Soil-Conservation. 2006; 34(2): 114-117  
PY:  2006  
AB:  An attempt was made to develop the optimal land use planning model to minimize soil loss in 
Chorgaliya watershed, based on resource constraints such as land, water, labour opportunities and net 
return. The study area is located in Haldwani, Uttar Pradesh, India. The model was developed by using 
linear programming technique considering only monsoon season. In order to make the model 
economically acceptable to the people of the watershed, three alternative plans, viz., existing cropping 
pattern with restriction on crops preferred by farmers, existing cropping pattern with restriction on 
orchard trees, and existing cropping pattern with restriction on foodgrains were developed. The plan of 
existing cropping pattern with restriction on foodgrains was found to generate minimum soil loss..  
  
TI:  Seasonal bacteriological analysis of Gola river water contaminated with pulp paper mill waste 
in Uttaranchal, India.  
 
AU:  Ram-Chandra; Shail-Singh; Abhay-Raj  
AD:  Environmental Microbiology Section, Industrial Toxicology Research Centre, P.O. Box No. 80, 
Mahatma Gandhi Marg, Lucknow, 226 001, UP, India.  
SO:  Environmental-Monitoring-and-Assessment. 2006; 118(1/3): 393-406  
PY:  2006  
AB:  The seasonal physico-chemical and microbial quality of Gola river water has been analysed after 
confluence of pulp paper mill waste. The study revealed that it has enhanced 20-30 times pollution load 



of BOD, COD, TDS, TSS, sulphate, chloride, sodium, nitrate, potassium, lignin and phenol after mixing 
of pulp paper mill waste with river water in all season. Further, it induced the bacterial growth by 
increasing most probable number value of E. coli was 1.57x104, 1.6x104, 1.37x104 and SPC count was 
1.68x104, 1.64x104, 1.67x104/100 ml during summer, monsoon, winter respectively. While the most 
probable number value in river water before mixing of pulp paper mill waste was 1.4x102, 1.82x102, 
1.5x102 and SPC count was 2.8x103, 2.89x103, 2.78x103/100 ml during summer, monsoon and winter 
respectively. This indicated from 88-114 fold increase in most probable number value of E. coli and 
56.55-60.0 times increase in SPC count of river water after mixing of effluent in summer, monsoon and 
winter. Moreover, the most probable number value in effluent itself before mixing was 3.4x102, 3.3x102, 
2.8x102 and SPC count was 6x104, 6.5x104, 6x104/100 ml during summer, monsoon, winter, 
respectively. Furthermore, it was revealed that the seasonal variation also regulated the bacterial 
population dynamics as per the physico-chemical quality, in which E. coli was found highest at the rate of 
(5.9x104), E. aerogenes (5.3x104), P. aeruginosa (1.3x104), S. aureus (3.2x103), K. pneumoniae 
(2.6x104), Enteritidis (1.1x104) on monsoon season and V. cholerae (7.4x102), V. vulnificus 
(9.2x102)/100 ml in river water when contaminated with pulp paper mill waste in monsoon season. Thus, 
the monsoon season showed presence of FC and TC indicated the thermo-tolerant and disease causing 
group of bacterial population in effluent and its sequence was observed as monsoon > summer > winter. 
This indicated the growth of many pathogenic and non-pathogenic bacteria for health hazards with 
contamination of pulp paper waste in aquatic ecosystem within the vicinity of pulp paper mill industry..  
  
TI:  Indigenous water conservation technology of Sumari village, Uttaranchal.  
 
AU:  Richa-Kala; Kala,-C-P  
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Uttaranchal, India.  
SO:  Indian-Journal-of-Traditional-Knowledge. 2006; 5(3): 394-396  
PY:  2006  
AB:  An indigenous water conservation technology was studied in Sumari village of Pauri district, 
Uttaranchal, India. The village had high population and low water quantity, therefore, they had developed 
an indigenous mechanism in such a way so that the available water could be managed properly for human 
and livestock farming use. The indigenous technology developed by the villagers is termed as nawn and 
chaunree systems of water management and conservation. This paper discusses in detail this indigenous 
technology used in the area..  
  
TI:  Ground water studies in Udham Singh Nagar District of Uttaranchal.  
 
AU:  Shiv-Kumar; Yogendra-Kumar; Sharma,-H-C; Prajapati,-A-K; Arun,-N-P  
AD:  Department of Irrigation & Drainage Engineering, College of Technology, GBPUA&T, Pantnagar, 
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PY:  2005  
AB:  The analysis of 15-year (1986-2000) groundwater data was conducted to assess of groundwater 
behaviour and its potential in District U.S. Nagar of Uttaranchal state, India. The elevation of water table, 
the annual seasonal water table fluctuation and the trends of water table in the area were studied. The 
groundwater inventory of U.S. Nagar district for 1 10-year (1991-2000) period was also prepared. It was 
found that out of the seven blocks, three blocks namely Jaspur, Gadarpur and Rudrapur fall under white 
category while remaining four blocks Kashipur, Bajpur, Sitarganj and Khatima were under gray category. 
The rainfall recharge corresponding to only monsoon rainfall for the year 2000 was also estimated. The 
groundwater inventory of study area confirms that the district as a whole was under white category for the 
period from 1991 to 1999 and under gray category in the year 2000 for utilization of water resources 
development. 
 


