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CHAPTER-1 

INTRODUCTION 

1.1 INTRODUCTION 
 
Oju Hydro Electric Project is located in the remote area of Upper Subansiri district in the State of 

Arunachal Pradesh, India. It envisages utilization of the flow of Subansiri River (known as 

Si Nigit River in the upper reaches of the basin) for generation of electrical power. Oju 

Hydroelectric Project has been conceived as a run-off-the river scheme with significant Gross 

storage of 15.588 MCM and live storage of 5.50 MCM as diurnal storage or peaking purpose. 

Hence peaking capacity to optimally utilise the power potential of the river in a stretch of about 

18.6 km. The project is being developed on BOOT basis by Oju Subansiri Hydro Power 

Corporation Pvt. Ltd., New Delhi is an SPV of Navayuga Engineering Company Ltd, Hyderabad. 

The project was originally identified by the Central Electricity Authority (CEA). The Feasibility 

Report was prepared by HDPC in 2004, which was  accepted by CEA. The development rights 

for this project has since been accorded to M/s Navayuga Engineering Company Ltd. (NECL), 

Hyderabad by the State Government of Arunachal Pradesh. The license was given to the 

Company to develop, harness power potential of river Subansiri between FRL 1950 m and TWL 

El. 1670 m for Oju-I (700 MW) and FRL 1650 m and TWL 1300 m for Oju-II (1000 MW). The 

total length of the river reach between allotted levels is about 10.6 km and 8 km, respectively. 

Subsequently, based on the technical report on the Oju-I and Oju-II HEPs and on further 

studies, it is proposed to be developed as a Single Composite Scheme called Oju Hydroelectric 

Project (2220 MW), within the allotted river reach and levels. For development of the project M/s 

Navayuga created an SPV named Oju Subansiri Hydro Power Corporation Pvt. Ltd. 

1.2 PROJECT LOCATION AND ACCESSIBILITY 
 
The proposed dam site of Oju HEP is located on Lower Subansiri River between Redi and Oju 

village. Diversion area is downstream of confluence point of Koyi Siko nallah with Lower 

Subansiri River. The powerhouse is located upstream of the confluence of Tsari Chu nallah and 

Keru nallah with Si Nigit River. The coordinates of the Dam and Powerhouse sites are as given 

in Table-1.1. The location map of Oju Hydroelectric project is shown in Figure-1.1. 

Table-1.1:  Coordinates of the Dam and Powerhouse sites 

Coordinates Dam Powerhouse 

Latitude 28⁰25’39.45” N 28⁰21'56.01" N 

Longitude 93⁰21’0.91” E 93⁰28'3.88" E 

 



Oju Subansiri Hydro Power Corporation Pvt. Ltd                   CEIA Study for Oju HEP, Arunachal Pradesh
  

WAPCOS Limited   1-2 

 

Figure-1.1:  Project Location Map 

The dam site of the project is located about 195 km from Daporijo, district headquarter of Upper 

Subansiri district in Arunachal Pradesh. The project area including dam and powerhouse site 

can be accessed by a newly constructed BRO road from Limeking. The dam site is located at a 

distance of about 45 km upstream of Limeking. The powerhouse site is located at a distance of 

about 25 km upstream of Limeking on the right bank of Subansiri river. A single lane metalled 

road of 150 km length connects Limeking with Daporijo. 

Major villages/towns present along the Daporijo-Limeking road are Taliha, Kodak, Siyum, 

Ayingmoring, Nacho and Limeking. Beyond Limeking, on way to Oju-I dam site the foot track 

passes through Niare, TCC and Orak villages on its right bank and Oju village on the left bank 

of Si Ngit. The nearest meter gauge and broadgauge railhead is North Lakhimpur and Nagaon, 

respectively. Nearest airport is at North Lakhimpur (Lilabari) in Assam. 

 

1.3 NEED FOR THE PROJECT 
 
The re-assessment studies of hydroelectric potential of the country, completed by 

Central Electricity Authority in 1987 have assessed the economically exploitable hydropower 

potential in terms of installed capacity as 148701 MW out of which 145320 MW of capacity is 

from schemes having capacity above 25 MW. About 32% hydro potential has been harnessed 

so far and another 10% is under various stages of development.  

The total installed capacity in the country is 410,339 MW as on 31st December 2022, out of 

which hydro capacity contributes 46,850 MW. From Renewable Energy Sources (R.E.S) the 
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installed capacity is 120,900 MW including 4,395 MW from small hydro power projects (< 25 

MW). The Government of India has set a target of 70,000 MW capacity from hydropower by 

year 2030 considering the unique advantage of hydro power and the increasing need of 

hydropower for grid stability / balancing (Source: Ministry of Power Annual Report 2020-21).  

The share of hydropower in the overall generating capacity in the country has been steadily 

declining since 1963. The hydro share has declined from 44% in 1970 to about 11.4% as on 

December, 2022. 

Now the government has accorded priority to the development of hydro potential and has taken 

several policy initiatives to address the issues impeding hydropower development. Substantial 

private investment in hydropower development has been encouraged by the Central 

Government in accordance with latest Hydro Power Policy 2007, Government of India. 

In order to speed up the implementation of projects hydropower sector, various projects have 

been identified and preparation of Feasibility Reports and subsequently Detailed Project Report 

of several projects are in progress.  

Oju Hydroelectric Project is located in the upper reaches of Subansiri River (called Si Nigit in 

upper reaches) in Upper Subansiri district of Arunachal Pradesh and envisages utilization of 

water of Subansiri River for hydropower generation. This project will be supplementing power 

generation in the north-eastern part of the country. 

The project belongs to a series of hydro projects that have been planned for development in 

cascade on the Subansiri River. Starting from the upstream, these projects are Oju, Niare, 

Naba, Nalo, Dengser, Upper Subansiri and Lower Subansiri projects. All these projects are 

being developed by independent power producers.  

 

1.4      NEED FOR THE CEIA STUDY 
 
Like many other developmental activities, the proposed Oju Hydroelectric project, while 

providing planned benefits could also lead to a variety of adverse environmental impacts as 

well. However, by proper planning at the inception and design stages and by adopting 

appropriate mitigatory measures in the planning, design, construction and operation phases, the 

adverse impacts can be minimized to a large extent, whereas the beneficial impacts could be 

maximized. 

The main objective of the EIA-EMP study is to assess the positive and negative impacts likely to 

accrue as a result of the construction and operation of the proposed Oju Hydroelectric project. A 

suitable Environmental Management Plan (EMP) is then suggested to ameliorate the adverse 

impacts and enhance the positive impacts. A well-designed environmental monitoring 
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programme covering various critical parameters to be covered in the project construction and 

operation phases is also suggested. 

WAPCOS Ltd. has been appointed as a Consultant to prepare the Environmental Impact 

Assessment (EIA) and Environmental Management Plan (EMP) report as per MoEF&CC 

guidelines for River Valley projects. The EIA-EMP Report shall be submitted for Environmental 

Clearance to regulatory agencies for clearance at central and state government levels as per 

the procedures laid down in EIA Notification, 2006 and its subsequent amendments. 

 
1.5     POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 
 
A Comprehensive Environmental Impact Assessment (CEIA) report is a prerequisite for 

obtaining Environmental Clearance. M/s Oju Subansiri Hydro Power Corporation Pvt. Ltd. has 

awarded the work for Environmental Impact Assessment Study to WAPCOS Limited, a 

Government of India Undertaking vide Letter No. Oju/Hydro22-23/Env. dated 16.09.2022.  

The principal Environmental Regulatory Agency in India is the Ministry of Environment, Forests 

& Climate Change (MOEF&CC), Government of India. MOEF&CC formulates environmental 

policies and accords environmental clearance for the projects. The State Pollution Control 

Board (SPCB) accords No Objection Certificate (NOC) for Consent for Establishment and 

Consent for Operation for the projects.  

As per the guidelines pertaining to Environmental Clearance issued by MOEF&CC vide EIA 

Notification dated September 14, 2006, the Terms of Reference (TOR) for the EIA study is to be 

approved by MoEF&CC. In this connection Form-I alongwith TOR in the prescribed format was 

submitted to MoEF&CC. The TOR was approved by the Expert Appraisal Committee of River 

Valley Projects of MoEF&CC vide letter no. J-12011/10/2022-IA-I (R) dated 12.09.2022. The 

amendment of TOR was also approved by MOEF&CC due to change in capacity during 5th EAC 

meeting held on 19.12.2023. The approved TOR enclosed as Annexure-I.  

1.6       SCOPE OF THE EIA STUDY  
 
The brief scope of EIA study includes: 

- Assessment of the existing status of physico-chemical, ecological and socio-economic 

aspects of environment. 

- Identification of potential impacts on various environmental components due to activities 

envisaged during construction and operational phases of the proposed hydro-electric 

project. 

- Prediction of significant impacts on major environmental components using appropriate 

mathematical/simulation models. 

- Delineation of Environmental Management Plan (EMP) outlining measures to minimize 

adverse impacts during construction and operational phases of the proposed project. 
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- Formulation of Resettlement and Rehabilitation (R&R) Plan. 

- Formulation of Catchment Area Treatment (CAT) Plan. 

- Formulation of environmental quality monitoring programmes for implementation during 

construction and operation phases. 

- Estimation of Cost for implementation of EMP, R&R Plan, CAT Plan and Environmental 

Monitoring Programme.  

 

1.7       STAGES IN AN EIA STUDY 
 
The purpose of this section is to enumerate the steps involved in an Environmental Impact 

Assessment (EIA) study, which are described in the following paragraphs. 

Scoping: An exhaustive list of all likely impacts drawing information from as many sources as 

possible was prepared. The next step was to select a manageable number of attributes which 

were likely to be affected as a result of the proposed project. The various criteria applied for 

selection of the important impacts were follows: 

¶ magnitude 

¶ extent 

¶ significance 

Description of Environment: Before the start of the project, it is essential to ascertain the 

baseline levels of appropriate environmental parameters which could be significantly affected by 

the implementation of the project. The baseline status assessed as a part of CEIA through data 

from primary as well as secondary sources. 

Prediction of Impacts: is essentially a process to forecast the future environmental conditions 

of the project area that might be expected to occur as a result of the construction and operation 

of the proposed hydroelectric project. An attempt was made to forecast future environmental 

conditions quantitatively to the extent possible. However, for intangible impacts, qualitative 

assessment has been made so that planners and decision-makers are aware of their existence 

as well as their possible implications. 

Environmental Management Plan (EMP): the approach for formulation of an Environmental 

Management Plan (EMP) is to maximize the positive environmental impacts and minimize the 

negative ones. The steps suggested as a part of EMP include modifications of plans, 

engineering designs, construction schedules and techniques, as well as operational and 

management practices. After selection of suitable environmental mitigation measures, cost 

required for implementation of various management measures has also been estimated as a 

part of the present study. 

Environmental Monitoring Programme: An Environmental Monitoring Programme for 

implementation during project construction and operation phases is outlined as a part of the 
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CEIA Report to oversee the environmental safeguards, to ascertain the agreement between 

prediction and reality and to suggest remedial measures not foreseen during the planning stage 

but arising during construction and operation phases. The exercise will also generate data for 

future use and serve as a reference for assessment of impacts of hydropower projects in similar 

settings. 

1.8       OUTLINE OF THE REPORT 
 
The present report outlines the findings of the EIA study for the proposed Oju Hydroelectric Project. 

The contents of the document are organized as follows: 

Chapter-1 gives an overview of the need for the project. The policy, legal and administrative 

framework for Environmental Clearance has been summarized. The objectives and need for EIA 

study too have been covered.  

Chapter-2 gives a brief description of the proposed Oju Hydroelectric Project. 

Chapter-3 covers the environmental baseline conditions covering physical, ecological and 

socio-economic aspects of environment. The baseline study involved both field work and review 

of existing documents, which is necessary for appropriate utilization of data which may already 

have been collected for other purposes. 

Chapter-4 describes the anticipated positive and negative impacts as a result of the 

construction and operation of the proposed Oju Hydroelectric Project on physico-chemical and 

ecological aspects of environment. Impact Assessment is essentially a process to forecast the 

future environmental conditions of the project area that might be expected to occur as a result of 

the construction and operation of the proposed project. An attempt has been made to forecast 

future environmental conditions quantitatively to the extent possible. But for certain parameters, 

which cannot be quantified, approach has been to discuss such intangible impacts in qualitative 

terms so that planners and decision-makers are aware of their existence as well as their 

possible implications. A set of mitigation measures have been delineated in this chapter for 

amelioration of adverse Impacts.  

Chapter-5 describes the alternatives considered for this project. 

Chapter-6 covers the Environmental Monitoring Programme for implementation during project 

construction and operation phases. 

Chapter-7 describes various additional studies conducted during the study including R&R Plan 

for PAFs, Dam Break Analysis, etc. 

Chapter-8 covers the Project Benefits due to implementation of the proposed Oju Hydroelectric 

Project  

Chapter 9 outlines the Environmental Cost Benefit analysis.    
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Chapter-10 delineates the Environmental Management Plan (EMP). 

Chapter-11 covers the Summary and Conclusions of the project.  

Chapter-12 lists the Experts involved in the CEIA study for Oju Hydroelectric Project 
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CHAPTER-2 

PROJECT DESCRIPTION 

 

2.1 GENERAL 
 
Oju hydroelectric project is proposed for development on Subansiri river in Upper Subansiri 

district of Arunachal Pradesh. The project scheme entails a run-of-the-river development with 

peaking power capability. The project is one of the projects in a cascade development on 

Subansiri River. The project proposes to generate 2220 MW (2100 MW + 120 MW) auxiliary 

(dam toe powerhouse), with sufficient storage to meet daily peak hour energy generation 

requirements. The project envisages to construct a concrete gravity dam and an underground 

powerhouse complex connected through a 14.12 km long headrace tunnel. The diversion 

structure proposed to be used at the project would be a 100 m high (above riverbed level) 

concrete gravity dam. The dam and powerhouse sites are located at the right bank of Oju River. 

The Intake meets with circular Horse-Shoe shaped Head Race Tunnel (HRT) terminating into 

the Surge Shaft followed by a circular pressure shaft leading to the powerhouse. Water from 

surface powerhouse out falls in the Oju River through Tail Race Channel (TRC). 

2.2  PROJECT DESCRIPTION 
 
2.2.1 Key Project Components 
 
The key components of the proposed Oju HEP are:  

 2 numbers of 12.7 m diameter circular diversion tunnels each 1048 m and 882 m long 

are proposed for Oju project on the right bank. The riverbed level near the entrance of 

the diversion tunnels is about 1868 m; the upstream invert is therefore proposed at El. 

1870.0m. The lowest riverbed near the tunnel exit is around El. 2100 m. Consequently, 

the downstream invert level of the tunnels is proposed at El. 1851 m. 

 Concrete gravity dam for generation of 2220 MW including an auxiliary (dam toe) 

powerhouse for generation of 120 MW power utilizing environmental flow. The deepest 

foundation level is assumed to be at El. 1830 m. This level corresponds to the level 

where good quality bedrock is expected to be available below the riverbed. The 

maximum height of the dam above the deepest foundation level would therefore be 123 

m upto EL. 1953 m which is the crest of emergency ungated spillway. 

 The dam comprises of 25 blocks, out of which 3 are low level spillway blocks, 2 are crest 

spillway blocks, 5 nos. emergency ungated spillways, 3 nos. power blocks and 12 are 

non-overflow blocks. The length of the dam is about 385 m at the top. 
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 The diverted water shall be carried through a water conductor system planned on the 

right bank of Subansiri River to an underground powerhouse. The water conductor 

system comprises a power intake, a 14125.79 m long (approx.) headrace tunnel, an 

open to sky surge shaft, five pressure shafts which further bifurcated into two branches 

each, and a tailrace system to bring the water back into the Subansiri River.  

 The underground powerhouse, housing ten units of 210.00 MW each, is proposed on the 

right bank of the river Subansiri. Project is proposed to be developed between allotted 

levels of El 1950.0 m to El 1300 m. 

2.2.2 Power Intake 
 
A combined intake structure with 2 nos. separate openings in each of the two structure is 

provided on the right bank and is located as close to the dam as possible (nearest edge of 

intake is about 20 m upstream of Dam axis). The Full Reservoir Level (FRL) is EL 1950.00 m 

and Minimum Draw Down Level is EL 1935.00 m. The Intake is proposed to be raised from 

approximately El 1908.0 m by filling concrete. The intake trash rack structure has its crest at El 

1924.00 m i.e. 24 m above the main spillway crest. The upstream edge of the intake is 50.5m 

away from the nearest edge of the spillway bay, and will ensure a relatively silt free regime in 

the near area of intake. It is essential, as no separate desilting arrangement is proposed for  

removal of suspended silts from the water entering the HRT. A bell mouth type opening is 

provided with adequate water cushion to prevent formation of vortices.  

Two separate intake structures, each having dimensions of 40 m (L) x 38.75 m (H), have been 

placed adjacently to form the power intake structure. Each of the structures has a separate 

intake gate opening of size 7.5 m (X) x 7.1 m (H) with sill at EL. 1917.25 m. The floor in front of 

intake gate sill is also at El.1917.25 m and 35.0 m width of the intake transitions to 7.5 m 

through S-curves made of circular, straight and elliptical profiles. A weir with crest at EL. 1924 m 

has been provided in front of each of the intake gate openings. The operating platform of the 

intake structure is at El.1960 m and houses the operating system for the intake gates.   

The trash rack sill is atop the weir at EL. 1924.00 m. The trash racks are inclined at an angle of 

12° to the vertical to facilitate mechanical cleaning by trash rack cleaning machine. Two nos. 

intake tunnels of 7.5 m diameter each, with invert at EL. 1916.85 m offtake from each the two 

intakes and merge approximately 44 m downstream into the HRT of 10.6 m diameter at invert 

EL. 1913.75. 

Gates 

Two gates have been provided for power intake in each opening. One vertical lift fixed wheel 

type service gate of 7.5 m (W) x 7.1 m (H) has been provided for the power intake. Another 
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vertical lift slide type bulkhead gate of the same size is proposed upstream for inspection and 

maintenance of the main gate. The gates will be operated by individual rope drum hoist of 

adequate capacity.  

Trash Racks 

The trash racks are inclined at an angle of 12º to the vertical, to facilitate mechanical cleaning 

by the trash rack cleaning machine. For continuity, the piers are also inclined at 12º and extend 

to top of platform at El. 1953 m. Trash racks are eight in numbers, and each have a 3.5 m of 

span in between piers. 

2.2.3  Headrace Tunnel 
 
The Headrace Tunnel is located on the right bank of river Subansiri. Two intake conduits are 

merged to form a single Head Race Tunnel (HRT) with the objective of conveying 383.60 cumec 

of design discharge from diversion site to powerhouse. The Head race tunnel (HRT) is a 

pressure tunnel of 10.6 m finished diameter circular, its length is approximately 14125.79 m 

between the junction points of outlet tunnels. The entire length of HRT is proposed as 600 mm 

thick concrete lined tunnel. 

Keeping in view the construction schedule of the project, five modified D-shaped construction 

adits of size 6.0m (W) x 7.0m (H) have been proposed along the length of the tunnel. 

2.2.4 Surge Shaft 
 
Surge Shaft is necessity in the water conductor system for the purpose of stable governing in 

cases when water acceleration time of water conductor system is too long (generally more than 

5 seconds). By interrupting the long waterways with a free surface in between (at surge shaft), 

water acceleration time in conduit is reduced, which results in early arrival of water to the 

turbines in case of start-up or sudden increase in demand. Salient Features of Surge Shaft are: 

 Type : Open to sky (Semi Underground) 

 Diameter (m) : 26 

 Total height of surge shaft (above orifice slab) (m) : 131.09 m 

 Diameter of Orifice (m) : 4.20 

 Surge Shaft Top Level (masl) : 2008 

 Surge Shaft Bottom Level/ top of orifice slab (masl) : 1889.4 

 
2.2.5 Pressure Shaft 
 
The five pressure shafts shall emanate from the circumference of the surge shaft with invert at 

El 1867.0 m. Design discharge of 383.60 cumecs, carried by head race tunnel, is proposed to 

be conveyed to the machines by these five pressure shafts, 4.0 m diameter, steel lined. These 
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branch penstocks shall again be bifurcated into 2.85 m diameter before entering into the 

powerhouse to feed ten generating units.  

2.2.6 Underground Powerhouse 
 
The powerhouse proposed for the Oju Hydroelectric project is located on the right bank of the 

river Subansiri in between Keru Nala and Yang Nala. It includes an underground powerhouse 

cavern, transformer hall, Main Access Tunnel (MAT), Cable and ventilation Tunnel and surface 

Pothead Yard. The general arrangement of powerhouse has been developed for installation 

with ten vertical axis Pelton turbines, 210 MW each. The powerhouse cavern of 296.5 m (L) x 

22.7 m (W) x 46.5 m (H) in size. 314.85 m (L) 16.5 m (W) x 25.5 m (H) transformer hall and 

2100 MW installed capacity underground powerhouse and two 11.0 m x 8.0 m modified D 

Shape size tailrace tunnels with lengths varying between 1119.7 m and 1114.68 m. The 

ancillary structures include Main Access Tunnel (MAT), Cable and ventilation Tunnel and 

surface Pothead Yard.  

2.2.7 Tail Race Tunnel (TRT) 
 
The tail-water conductor system of the project, emanating from the downstream wall of the 

powerhouse cavern, comprises of the following sub-components: 

 Ten numbers unit TRT’s of size 5.0 m (W) x 7.25 m (H) modified D-shaped. 

 Two numbers main TRT’s of size 11.0 m (W) x 8.0 m (H) modified D-shaped. 

Unit Tailrace Tunnel 

Ten-unit tailrace tunnels start from the downstream wall of the machine hall and run parallel with 

a flatbed slope till they meet intermediate tailrace tunnel. For inspection purpose in powerhouse, 

control gates have been provided just below the transformer cavern within the unit TRT’s. 

Main Tailrace Tunnel 

Two main TRT’s connected to intermediate TRT’s to collect the water and finally send it back 

into the river. Main tailrace tunnels are 11 m wide and length of about 1119.70 m and 1114.68 

m respectively. Tailrace flows as an open channel and is designed to have critical flow at the 

outfall with water level at El. 1300 m. At the outlet, a gate is provided to ensure the closure of 

the tunnel from downstream, in case of need.  

Table-2.1:  Details of Tail Race Tunnel 

Parameter (Twin Main TRTs) 

Size of Unit TRT (B x H) modified D- shaped 11 m x 8 m 

Size of Main TRT (B x H) modified D shaped 11 m x 8 m 
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2.2.8 Auxiliary (Dam Toe) Powerhouse 
 
The riparian or ecological flows at downstream of dam shall be released at all the time. These 

releases are proposed to utilize for power generation and shall be routed through a surface 

powerhouse located at the toe of the dam before they meet river downstream. The scheme 

comprises of the following main components:  

• Intake Structure 
• Penstock 
• Powerhouse Complex 
• Tail race channel 

To   utilize the riparian release, a surface powerhouse has been proposed at the toe of the dam. 

As per power potential study, the capacity of the power plant is 120 MW having two units of 50 

MW each along with 2 units of 10 MW each. The size of the powerhouse is 22m (W) x35m (H) 

x93m (L). To convey the total design discharge of about 171.58 cumec to the power plant, two 

separate steel penstocks, each 4.0 m in diameter, have been provided for the 50 MW units. 

Additionally, one separate steel penstock of 2.5 m diameter, which subsequently bifurcates into 

1.77 m diameter unit penstocks has been provided for the 10 MW units. 

The surface powerhouse for the scheme is located at toe of the dam in block no. 11, located on 

left bank of the river. The general arrangement of small hydro power plant has been developed 

for installation of 120 MW / 2 units (50 MW each) + 2 units (10 MW each), vertical axis Francis 

turbine. The powerhouse is of 42 m (L) x 18 m (W) x 32.33 m (H) size. 

The project layout map is enclosed as Figure-2.1. 
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Figure-2-1: General Layout Plan of Oju Hydro Electric Project with Main Powerhouse
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2.3 SALIENT FEATURES 
 
The salient features of the Project are given in Table-2.2. 

Table-2.2: Salient Features of the Project 

A. GENERAL 

 Installed Capacity 2220 MW 

o Main powerhouse 2100 MW (10 x 210 MW) 

o Dam toe powerhouse 120 MW (2 x 50 MW + 2 x 10 MW) 

 State Arunachal Pradesh 

 District Upper Subansiri 

 River Subansiri / Si Nigit 

 Allotted Water Levels FRL = 1950.0 m, TWL = 1300.0 m 

 Coordinates of Dam Site 
Latitude 28º25’39.45”N  
Longitude 93º21’0.91”E 

 Coordinates of Powerhouse Site 
Latitude 28º21’56.01”N  
Longitude 93º28’3.88”E 

B. HYDROLOGY 

 Catchment area 9827 sq.km. 

 Submergence Area 42.53 Ha. 

 Design flood (PMF) 6031 cumec 

 GLOF 2512 cumec 

 Gross Capacity 15.588 MCM 

 Live Storage 5.50 MCM 

C. EARTHQUAKE PARAMETERS 

o PGA value for MCE condition 0.47g horizontal,0.31g vertical 

o PGA value for DBE condition 0.27g horizontal, 0.18g vertical 

o Design Seismic co-efficient  0.24g horizontal, 0.16g vertical 

D. CIVIL WORKS 

 Dam (Concrete Gravity) 

o FRL El 1950.0 m 

o MDDL El 1935.0 m 

o Dam Top El 1953.0 m / 1960.0 m 

o Height of dam above riverbed 
100 m upto crest of emergency ungated 
spillway at El 1953 m 

o Length at  top 385 m 

o Number of Blocks 25 

 Low - level Spillway 

o Crest elevation El 1900.0 m 

o Type Breast Wall 

o Number and size of spillway opening 3 nos., 8.0 m (W) x 10.8 m (H) 

 Crest Spillway 

o Crest elevation El 1946.0 m 

o Number and size of spillway opening 2 no., 10.0 m (W) x 13.0 m (H) 

 Ungated Emergency Spillway 

o Crest elevation El 1953.0 m 

o Number and size of openings  5 nos., 13.0 m (W) x 5.5 m (H) 

 Diversion Tunnel 
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o Number, size, and shape tunnel 2 nos., 12.7 m Φ Circular 

o Length of diversion tunnels DT-I: 1048 m, DT-II: 882 m 

o 25 year return period non-monsoon flood 
for construction season (Oct-May) 

1603 cumec 

o 25 year return period monsoon/annual 
flood 

3603 cumec 

o 100 year return period annual flood 4253 cumec 

 Cofferdam  

o Height of upstream cofferdam above 
riverbed 

27.5 m 

o Type Concrete / Colcrete  

o Height of downstream cofferdam above 
riverbed 

11 m 

o Type Rock fill 

 Intake 

o Numbers and size 2 nos., 7.5 m (W) x 7.1 m (D). 

o Crest Elevation at Trash Rack El  1924.0 m 
o Crest Elevation at Intake Gate EL 1917.25 m 

 Intake Tunnel  

o Length 43.893 m (approx.) 

o Number, size and shape tunnel 2 nos, 7.5 m Φ, Circular 
o Design Discharge 191.80 cumec in each intake 

 Headrace Tunnel (HRT) 

o Length  14125.79 m (approx.) 

o Number, size, and shape tunnel 1 no, 10.6 m Φ, Circular 

o Design Discharge 383.60 cumec 

 Surge Shaft 

o Type Open to Sky (Semi Underground) 

o Number, size, and shape tunnel 1, 26 m Φ, Circular 

o Height  131.09 m 

 Valve House at Top 

o Type Underground, RCC Building 

o Size  10 m (W) x 25 m (H) x 142 m (L) 

 Underground Main Penstocks 

o Average Length of each main 960.0 m 

o Number, size, and shape tunnel 5 nos, 4.0 m Φ circular 

 Underground Unit Pressure Penstocks 

o Average Length of each unit penstock 34.15 m 

o Number, size, and shape tunnel 10 nos, 2.85 m Φ circular 

  Penstock Erection Chamber at Top (PEC-1) 

o Type Underground 

o Number, size and shape tunnel 1, 9 m x 9 m, Modified D-shape 

o Length 132 m 

 Bifurcation Erection Chamber at Intermediate Level (PEC-2) 

o Type Underground 

o Number, size and shape tunnel 1, 10 m x 9 m, Modified D-shape 

o Length 132 m 

 Penstock Erection Chamber at Intermediate Level (PEC-3) 
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o Type Underground 

o Number, size, and shape tunnel 1, 8 m x 8 m, Modified D-shape 

o Length 145 m 

 Bifurcation Erection Chamber at Bottom (PEC-4) 

o Type Underground 

o Number, size, and shape tunnel 1, 8 m x 8 m, Modified D-shape 

o Length 200 m 

 Main Powerhouse 

o Type  Underground 

o Size  22.7 m (W) x 46.5 m (H) x 296.5 m (L) 

o Installed Capacity & Number of units 2100 MW / 10 units (210 MW each) 

o Type of turbine Pelton 

o MIV  Inside the Powerhouse 

 Transformer Hall 

o Type  Underground 

o Size  16.5 m (W) x 25.5 m (H) x 314.85 m (L) 

 Main TRT 

o Number, Size (WxH) and shape 
2 nos., 11 (m) (W) x 8 m (H) Modified 

D-shape 

o Length 
TRT-1=1119.7 m,        
TRT-2=1114.68 m 

 Pothead Yard 

o Type and size  Outdoor / 50.0 m (B) x 158.0 m(L) 

 Main Access Tunnel 

o Size (WxH) and Shape 8.0 m x 8.0 m Modified D-Shape 

o Length 719 m 

 Access Tunnel to HRT 

o Numbers, Size (WxH) and Shape 5 nos, 6.0 m x 7.0 m, Modified  D-Shape 

 Dam Toe Powerhouse 

o Type  Surface powerhouse on left bank 

o Size  22.0 m (W) x 35.0 m (H) x 93.0 m (L) 

o Installed Capacity & Number of units 
120 MW / 2 units (50 MW each) + 2 units 
(10 MW each) 

o Type of turbine Vertical Axis Francis 

o Penstock 
Main for 50 MW units, 2 nos. - 4.0 m  
Main for 10 MW units, 1 no. 2.5 m 

Unit for 10 MW units, 2 Nos. - 1.77  

 

2.4 INFRASTRUCTURE FACILITIES 
 
The infrastructure works at Oju HEP would broadly comprise: 

1. Job facilities 
2. Route Survey 

i) Rail head facilities 
ii) Road transport facilities 

3. Project Roads/Bridges to Work Sites 
4. Owner’s and Contractors Colonies 
5. Construction power set up 
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6. Telecom system 
7. Disposal areas 
8. Borrow areas/quarries 
9. Explosive Magazines 
10. Acquisition of Land 

2.4.1 Job Facilities Areas  
 
Various job facilities for construction of the project would be set up in the project area to develop 

an optimal working environment considering the location of various project appurtenances. The 

key components are briefly described in the following paragraphs. 

i) Workshops at Dam Site and Powerhouse Areas 

The dam and powerhouse site would be major hubs of construction activities throughout the 

construction phase. Since, they are not located close to each other, it would be prudent that 

separate repair facilities of major nature are created near each of these work zones. Separate 

base workshops have been proposed for earth moving equipment, for concreting and drilling 

equipments near the dam and the powerhouse areas. All mechanical repairs and servicing will 

be done in house by providing enough space for workshops, maintaining an adequate inventory, 

and deputing skilled manpower. 

Within the base workshop, separate workshops would be set up for: 

 Earth moving machinery mounted on tracks like excavators, dozers, etc. 

 Earth moving machines mounted on tyres like dumpers, loaders, graders. etc. 

 Pneumatic equipment, concreting equipment like boomers, wet shotcrete machines, 
concrete pumps, etc. 

 Transport equipment like buses, trucks, transit mixers, ambulances, light vehicles, etc. 

 A penstock fabrication yard and storage yard near the powerhouse area. 

ii)    Stores and Warehouses 

Three central warehouses have been planned; one would be established for the dam complex, 

and two for the powerhouse complex which would receive all incoming supplies. The cement, 

reinforcement steel and other job specific items of material could also be sent directly to the 

respective sites as per their demand. 

iii)   Aggregate Crushing, Processing and Batching & Mixing Plants 

The details of aggregate crushing and processing plants (APP) and concrete batching and 

mixing plants (BM) are given in Table-2.3. 
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Table-2.3: Details of Aggregate Crushing &Processing Plants (APP) and Batching & 
Mixing (BM) Plant 

S. No. PLATE Component Capacity Remarks 

1 (APP-1, PLATE-14.3, General 
Layout Plan of Job Facility Area 
and Project Roads  

APP-1 750 TPH Concreting in DT, 
Dam, Plunge Pool 
and HRT Intake, 
Part HRT 2 (BM-1, PLATE-14.4, General 

Layout Plan of Job Facility Area 
and Project Roads  

BM-1 90 m3/hr 

BM-2 90 m3/hr 

3 (APP-2 & BM-4, PLATE-14.7, 
General Layout Plan of Job 
Facility Area and Project Roads  

APP-2 200 TPH Concreting of HRT 
through Adits-2 and 
3 

BM-4 45 m3/hr 

(BM-3, PLATE-14.6, General 
Layout Plan of Job Facility Area 
and Project Roads  

BM-3 45 m3/hr 

4 (APP-3 & BM-5, PLATE-14.8, 
General Layout Plan of Job 
Facility Area and Project Roads  

APP-3 100 TPH part of HRT through 
Adits - 4 and 5, 
Surge shaft and 
Pressure shaft 

BM-5 90 m3/hr 

5 (APP-4 & BM-6, PLATE-14.10, 
General Layout Plan of Job 
Facility Area and Project Roads  

APP-4 200 TPH Powerhouse 
Complex  

BM-6 
 

90 3/hr 

 

iv) Source of Material for Aggregate Production 

Aggregate for concreting shall predominantly be used from in-situ rock quarry and about 20% of 

the excavated muck from Dam, PH Complex and tunnels shall also be used for coarse and fine 

aggregate production. The supply of raw materials to different aggregate processing plants is 

summarized in Table-2.4. 

Table-2.4: Supply of raw materials to different Aggregate Processing Plants 

Aggregate Processing Plants Source of Material 

APP-1 Insitu Quarry RQ-1,RQ-2 
Dumping Area D3 and D4 

APP-2 Insitu Quarry RQ-3 
Dumping Area D7 and D8 

APP-3 Insitu Quarry RQ-4 
Dumping Area D8 and D9 

APP-4 Dumping Area D10 

 

v) Development of the Plants 

The construction of all the plants would be taken up after the land is acquired and the contract 

for construction of job facilities is awarded. Proper terraces would be developed for locating the 

foundations of the plants. The erection works would start after the foundations are ready. 
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vi)   Electrical Equipment Storage Yard 

The project involves installation of ten generating units each of 210.00 MW capacity and two 

generating unit in Dam toe powerhouse of 120 MW / 2 units (50 MW each) + 2 units (10 MW 

each). A storage yard having open space and covered sheds will be provided near the 

powerhouse for storing the electric and mechanical parts of the electromechanical equipment of 

the generating units on receipt from manufactures. 

 
2.4.2 Project Roads/Bridges to Work Sites 

 
i)    Project Roads 

The roads leading to the different work sites and the job facility areas are given in Table-2.5. 

Table-2.5: Details Of Proposed Project Roads to Access Various Project Components 

S.No. Road 
No. 

Description Road Length 
(m) 

1 R1 Road Joining Adit A-8, HRT Adit-5,4,3,2 and bifurcates 
near PC-1 

17212 

2 R2 Road Joining Adit A-8 & Adit A-7 472 

3 R3 Road off taking from R1 near PC-1 and meets the 
existing road 

1090 

4 R4 Road off taking from R1 1000 

5 R5 Road off taking from R4, going on top of Dam & Intake 
and meets the existing road above FRL 

2490 

6 R6 Road off taking from R4, extends upstream and going to 
bottom of Intake 

1028 

7 R7 Road from Bridge BR1 to DT outlet bottom and 
Dumping area D-1 & D-2 

1185 

8 R8 Road from Bridge BR1 to Dam toe PH service Bay. 408 

9 R9 Road off taking from R8 at Dam toe PH service Bay to 
top of DT Inlet 

485 

10 R10 Road off taking from R8 at Dam toe PH service Bay to 
bottom of DT Inlet 

508 

11 R11 Road off taking from existing road to Adit-A5 1393 

12 R12 Road off taking from existing road to TRT Outlet 493 

13 R13 Road off taking from existing road to Pothead Yard 710 

14 R14 Road off taking from existing road to Adit-A2 (Ventilation 
tunnel) 

233 

15 R15 Road off taking from existing road to Surge Shaft Top 2788 

15 R16 Road off taking from Road R15 and meets to Road R2 1225 

17  Road for explosive magazine 2000 

18  Colony roads 1500 

  TOTAL  36220 
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ii)   Bridges Required 

Both permanent and temporary bridges would be constructed to cross the waterways falling in 

the alignments of the roads. The details are given in the following paragraphs. 

a. On Subansiri River d/s of Dam Site (Permanent) 

Most of the civil works are located on the right bank, which are approachable from  Redi to Oju 

existing road which runs along the right side of the river for the entire length of the project area. 

However, to approach the diversion tunnels located on the left bank and Dam Toe PH, a 

permanent bridge would be required to cross river Subansiri.  

Bailey bridge is proposed to be built as they are fast to erect. For movement of construction 

equipment over the bridge, it is proposed to erect an extra wide single lane bridge of 70 R 

loading with carriageway width of 4.25 m. The clear span of this bridge shall be about 65.0m 

b. Bridges Over Nallah Crossing 

Several bridges are to be built to cross the Nallah considering 70R loading. The locations and 

approximate span of these bridges are given in Table-2.6. 

Table-2.6: Location Bridges and Culverts 

S.No. Bridge Span (m) Location 

1 BR - 1 24 Keru Nallah 

2 BR - 2 22 Keru Nallah 

3 BR - 3 16 Yang Nallah 

4 BR - 4 15 Yang Nallah 

5 BR - 5 16 Oju Siko Nallah 

6 BR - 6 18 Doju Bong Nallah 

7 BR - 7 12 Gre Nallah 

8 BR - 8 18 Chetu Nallah 

9 BR - 9 18 Dio Nallah 

10 BR - 10 65 Main Dam, D/S of Dam 

 

2.4.3     Owner’s and Contractor’s Colonies 
 
The colonies of the owner as well as the contractors who would be engaged for construction of 

the project are required to be located in a manner as would suit their requirements. 

The owner’s colony would provide for residential as well as office accommodation to its staff, 

both for pre and post construction stages. In addition to residential purposes, the colony would 

also house facilities for medical aid, places of worship, firefighting, educational and vocational 

facilities, banking and telecom facilities, shopping, sports, and recreational activities including 

community functions, fuel dispensing outlet, material testing laboratory, etc. 
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Five separate colonies for the contractor are planned. Their colonies would be temporary in 

nature and would provide for residences and offices, facilities for social activities like shopping, 

schooling, religious activities, medical aid, etc. 

2.4.4    Construction Power Set Up 
 
Construction power would not be available for the project from any resources in the state. The 

requirement would have to be met only by installing diesel generating sets. The requirement of 

construction power would vary at each individual site depending upon the equipment deployed. 

The power requirement for construction activities is estimated about 25.0 MVA 

2.4.5    Telecom Set Up 
 
To ensure efficient coordination of works at various sites during construction, adequate and 

reliable telecommunication network is necessary. It is proposed to take about 5/6 dedicated 

lines from the nearest P&T exchange of BSNL by laying cables from the exchange to the project 

area. It is also proposed to provide an independent 100 line exchange (EPABX) for the project 

works. The lines from this exchange will be extended to all project camp and work sites. 

One Multipoint digital radio system including central base station, antenna, transmitter/receiver, 

and integrated multiplexer (MUX) shall also be provided for the different work sites, colony, 

stores, and offices. For communication during emergencies and during failure of EPABX station. 

2.4.6    Muck Disposal Areas 
 
The spoil from various construction sites would be disposed off at designated areas in a 

controlled manner to protect the environment. Total Muck is to be generated from various 

activities is about 17.15 lakh m3. About 3.45 lakh m3 is proposed to be carried to the aggregate 

processing plants for production of coarse and fine aggregates. The balance quantity (13.7 lakh 

m3) and material found unsuitable for processing would be directed to the designated disposal 

sites. About 9 Muck disposal sites are identified near to project site. The capacity of Muck 

disposal sites is 33.26 lakh m3.  

2.4.7 Quarries/Borrow Areas 
 
Based on the concrete and shotcrete quantities, total coarse and fine aggregate requirement is 

estimated as 28.98 lakh m3. Out of 28.98 lakh cum of aggregates, 0.25 lakh cum shall be 

utilized in spillway as a wearing course. 

Assuming the total losses (38%) to be accounted for in the quantity estimation of raw material 

from quarry site to batching plant for producing aggregates, the total quantity of raw material for 

production of coarse and fine aggregates works out to be 39.99 lakh m3. About 13.44 lakh m3 
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shall be taken from excavated muck and the balance quantity (26.55 lack m3) shall be procured 

from insitu rock quarries. 

A total of 4 in situ rock quarries have been identified in the vicinity of the project to meet the 

requirements of coarse and fine aggregates. These quarries are located along Redi Oju village 

Road. 

2.4.8 Explosive Magazines 
 
Permanent explosive magazines of adequate capacity would be constructed to store the 

explosives and detonators required for the construction of the project components. It has been 

assessed that two magazines of 15 MT capacity, each would be sufficient to meet the 

requirement of the project. The explosive magazine complex has been planned centrally near 

Adit-3 & Adit-5 to keep the distance travelled by the explosive van to the minimum. 

 
2.4.9 Construction Adits and Access Tunnels 
 
To facilitate construction of main project components, a network of approach adits and access 

tunnels of appropriate sizes has been planned, and the details are given in Table-2.7. 

Table-2.7: Details of Adits and Access Tunnels 

Adit to Diversion Tunnels  

Shape of Tunnel Modified D-Shaped 

Name of Adit Size (W x H) length (m) 

Diversion Tunnels Adit 6 x 6 201.95 

Adit to Head Race Tunnel  

Shape of Tunnel Modified D-Shaped 

Name of Adit Size (W x H) length (m) 

Adit-1 6 x 7 234.15 

Adit-2 6 x 7 158.54 

Adit-3 6 x 7 315.95 

Adit-4 6 x 7 231.25 

Adit-5 6 x 7 212.45 

Adit to Pressure Shaft  

Shape of Tunnel Modified D-Shaped 

Name of Adit Size (W x H) length (m) 

Adit-A1 To PEC-4 Offtakes From MAT 6 x 7 316 

Adit-A5A To PEC-3 6 x 7 346 

Adit-A5 Intermediate Construction Adit to 
PEC-2 

 
7 x 8 

 
326 

Adit-A6 To Pec-1 Top 7 x 8 90 

Adit to Valve Chamber   

Shape of Tunnel Modified D-Shaped 

Name of Adit Size (W x H) length (m) 

Adit-A7 To Valve Chamber Bottom 7 x 8 138 

Adit-A8 To Valve Chamber Top 5 x 6 127 
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Adit to Powerhouse Complex  

Shape of Tunnel Modified D-Shaped 

Name of Adit Size (W x H) length (m) 

Main Access Tunnel (MAT) 8 x 8 706.2 

Adit-A2, Ventilation Tunnel 6 x 6.5 469 

Adit-A3, Transformer Hall To Ventilation 
Tunnel 

 
6 x 6.5 

 
126 

Adit-A4, Cable Tunnel 6 x 6 317 

 

2.4.10 Acquisition of Land for the Project 

Land would be required for locating the permanent works as well as for setting up the 

infrastructural facilities necessary for constructing the project in an expeditious and optimal 

manner. Land to be acquired for the Project falls under the Forest Lands in Limeking and 

Taksing Circles of Upper Subansiri District. Entire land is Forest land with customary rights of 

local population / community. 

Total Land requirement for the project is about 750 Ha. The details of component wise land 

requirement is given in Table-2.8  

Table-2.8: Component Wise Land Requirement 

Description / Components Area (Ha.) 

Submergence Area 33.66 

River Bed Area 8.87 

Area between submergence and Dam Top Elevation 1960 m 5.81 

Muck Dumping Area (D-3) 2.50 

Guest House 1.50 

Helipad 0.85 

Project Road (R-17) 3.57 

Rock Quarry (RQ-1) 23.12 

Aggregate Processing Plant (APP-1) 2.92 

Project Road (R-5) 6.67 

Batching and Mixing Plant (B&M-1) 0.82 

Batching and Mixing Plant (B&M-2) 1.00 

River Bed Area 2.52 

Project Road (R-5, R-6, R-8, R-9 & R-10) 3.50 

Dam Complex 22.53 

Muck Dumping Area (D-1) 0.95 

Muck Dumping Area (D-2) 0.99 

Project Road (R-7) 6.86 

Explosive Magazine (MZN-1) 3.12 

Project Road (R-7) 7.08 

Area for Misc. Work Facility-1  4.34 
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Description / Components Area (Ha.) 

Security Camp-1 0.49 

Store-1 1.66 

Workshop-1 2.11 

HM Contractor Camp 4.00 

Muck Dumping Area (D-4) 9.79 

Permanent Colony (PC-1) 31.93 

Rock Quarry (RQ-2) 1.63 

Temporary Colony (TC-1) 4.01 

Muck Dumping Area (D-5) 6.00 

Project Road (R-1, R-4, R-5 & R-6) 19.53 

Rock Quarry (R-3) 9.08 

Muck Dumping Area (D-6) 13.13 

Batching & Mixing Plant (B&M-3) 2.15 

Adit Portal (AD-2) 0.55 

Project Road (R-1) 8.88 

Permanent Colony (PC-2) 8.42 

Muck Dumping Area (D-7) 11.32 

Temporary Colony (TC-2) 2.30 

Project Road (R-1) 10.80 

Rock Quarry (RQ-4) 10.66 

Adit Portal (AD-3) 0.30 

Project Road (R-1) 12.86 

Aggregate Processing Plant (APP-2) 4.08 

Permanent Colony (PC-3) 31.65 

Batching and Mixing Plant (B&M-4) 2.14 

Temporary Colony (TC-3) 5.00 

Aggregate Processing Plant(APP-3) 4.08 

Project Road (R-1) 36.97 

Rock Quarry (RQ-5) 17.52 

Adit Portal (AD-4) 0.26 

Batching and Mixing Plant (B&M-5) 2.15 

Project Road (R-1 & R-16) 27.22 

Temporary Colony (TC-4) 4.60 

Temporary Colony (TC-5) 6.40 

Explosive Magazine (MZN-2) 2.02 

Aggregate Processing Plant(APP-4) 2.58 

Muck Dumping Area (D-10)  6.24 

Project Road (R-1, R-11, R-16) 47.62 

Muck Dumping Area (D-9) 22.92 

Penstock Fabrication Yard (PFY) 2.84 

Area for Misc. Work Facility-2 1.62 

Store and Warehouse-2 (S&W-2) 1.00 

Store and Warehouse-3 (S&W-3) 2.66 

Workshop-2 (WS-2) 2.17 

Working Area/Storage EM Contractors (EM) 2.80 
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Description / Components Area (Ha.) 

Security Camp-2 0.50 

Power House Complex 68.45 

Project Road (R-1,R-2,R-11,R-13,R-14 & R-16) 55.52 

Muck Dumping Area (D-11) 8.05 

Adit Portal (Adit 5 to HRT) 0.50 

Project Road (R-12) 0.87 

TRT Outlet 1.13 

Total Area (Ha.) 686.34 

Notional Area (Ha.) 
Dam Complex, Power House Complex, Adits, HRT, Road 
Tunnel etc. 

63.72 

Grand Total Area (Ha.) 750.06 

 

2.5 CONSTRUCTION SCHEDULE 
 
It is proposed to complete the project and commission all the ten units in a period of 72 months 

from the date of start of the project. Construction of all the works shall be taken up 

simultaneously in such a manner so as to complete the works in a period of 65 months allowing 

a period of 1 month for initial filling and testing of the water conductor system and 

commissioning and testing of the units in the next 7 months. 

2.6 PROJECT COST 
 
The total cost of the project at November, 2023 price level has been estimated as Rs. 31356.40 

Crores. The summary of costs is given in Table-2.9. 

Table-2.9: Estimated cost of project 

S. No. Items Cost (Rs. Crore) 

1.  Cost of Civil & HM Works 15581.26 

2.  Cost of Electro-Mechanical Works 4440.00 

3.  Cost of Transmission System Works  883.00 

4.  Total Hard Cost  20904.26 

5.  Total Escalation 6271.28 

6.  Total IDC & FC 4180.85 

7.  Total Completion Cost of Project 31356.40 
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CHAPTER-3 

DESCRIPTION OF THE ENVIRONMENT 

3.1 GENERAL  
 
Before the start of any Environmental Impact Assessment study, it is necessary to identify the 

baseline levels of relevant environmental parameters which are likely to be affected as a result 

of the construction and operation of the proposed project. A similar approach has been adopted 

for conducting the CEIA study for the proposed Oju HEP. Standard methodologies of 

Environment Impact Assessment were followed for conducting the CEIA study for the proposed 

Oju HEP. A Scoping Matrix was formulated to identify various issues likely to be affected as a 

result of the proposed project. Based on the specific inputs likely to accrue in the proposed 

project, aspects to be covered in the EIA study were identified. The other issues as outlined in 

the Scoping Matrix were then discarded. Thus, planning of baseline survey commenced with the 

shortlisting of impacts and identification of parameters for which the data needs to be collected.  

3.2 STUDY AREA 
 
The study area covered as a part of the CEIA study is as below: 

 Land to be acquired for various project appurtenances including reservoir submergence 

 10 km on either side from the periphery of reservoir submergence 

 Area within 10 km radius of various project appurtenances 

 Catchment area intercepted at dam site 

 Area upto 10 km downstream from tip of Tail Race Tunnel 
 

The baseline status has been divided into following three categories: 

 Physico-chemical aspects 

 Ecological aspects 

 Socio Economic aspects 
 

As a part of the CEIA Study, field studies for various aspects was conducted for various 

seasons as listed below:   

 Post-Monsoon Season - October 2022 

 Pre-monsoon Season  - April 2023 

 Monsoon Season  - June 2023 
 

The study area map is enclosed as Figure-3.1. 



Oju Subansiri Hydro Power Corporation Pvt. Ltd              CEIA Study for Oju HEP, Arunachal Pradesh 

 

WAPCOS Limited   3-2 

 
Figure-3.1:  Study Area Map 

 
3.3 PHYSICO-CHEMICAL ASPECTS 
 
3.3.1 Meteorology 

The entire year is broadly divided into four following seasons as per the classification of the 

Indian Meteorological Department (IMD): 

Winter season   : December to February 
Pre-monsoon season  : March to May 
Monsoon season   : June to September 
Post-monsoon season  : October to November 

The average meteorological conditions as per the IMD station at Dibrugarh/Mohanbari (A), is 

given in Table-3.1. 

Table-3.1: Average Meteorology Conditions 

Month Temperature (oC) Rainfall 
(mm) 

No. of 
Rainy 
Days 

Relative 
Humidity (%) 

Mean 
Wind 

Speed  
Kmph 

Maximum Minimum 08.30 17.30 

January  23.1 9.8 27.8 3 81 74 2.4 

February  24.2 12.8 63 5.9 77 68 4.1 

March  26.2 16.3 117.5 9.1 73 66 5.5 

April  27.4 19.1 232.9 13.5 76 71 6.4 

May  29.8 22.1 307.2 14.3 79 73 5 

June  31.1 24.4 408.5 18.2 85 78 4.9 

July  31.0 24.8 525 21.7 88 80 4.5 

August  31.8 25.2 410.5 17.2 86 78 3.5 

September  30.8 24.1 351.5 15 85 82 3.5 
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Month Temperature (oC) Rainfall 
(mm) 

No. of 
Rainy 
Days 

Relative 
Humidity (%) 

Mean 
Wind 

Speed  
Kmph 

Maximum Minimum 08.30 17.30 

October  30.1 21.1 127.1 7.1 77 83 2.7 

November  27.6 15.5 21.5 2 72 81 2.2 

December  24.6 10.8 16.4 1.6 77 78 2.1 

Source: IMD Station, Dibrugarh/Mohanbari (A) 

Temperature 

The maximum temperature observed throughout the year ranges from 31.1ºC to 28.14ºC. The 

minimum temperature, range from 9.8ºC to 18.83ºC. The month wise temperature variations in 

the project area is shown in Figure-3.2. 

 
Figure-3.2: Month-wise Variation of Maximum and Minimum Temperatures 

 

Rainfall 

The total annual rainfall in the project area district is 2609 mm. Majority of the rainfall is received 

in the months from June to October. Julyis the wettest month of the year with average rainfall of 

525 mm. The average number of rainy days in a year is about 128.5. The monthwise rainfall 

received at IMD station Dibrugarh/ Mohanbari (A) is depicted in Figure-3.3. 
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Figure-3.3: Month wise Rainfall Received in the Project Area 

 

Humidity  

Mean yearly relative humidity at 08:30 hours is 86% and 85% at 17:30 hours. The monthly 

average humidity is lowest in Mar (69.5%) and highest in July-August (83%). The month wise 

relative humidity observed at IMD station, Dibrugarh/Mohanbari (A) is depicted in Figure-3.4. 

 
Figure-3.4: Month-wise Variations in Humidity in the Project Area 
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3.3.2 Hydro-Geology 

Hydrogeologically the area incorporated in the district can be broadly subdivided into two units 

1. Consolidated formations 2. Unconsolidated formations.  

1. Consolidated Formations: These formations are underlain in the areas covered by the 

hills and mountains and occupy an area of 7025 sq.km. which is about 99% of the total 

geographical area of the district. The hills comprise phyllite, gneisses, quartzite and Calc gneiss. 

These rocks are highly jointed and fractured with high degree of weathering. Ground water 

occurs in weathered zone as also in the fractured zones which form the zones of secondary 

porosity in these formations. Rainfall forms the main source of recharge which gets recharged 

through the weathered mantle and finally reaches the fractures and openings through 

percolation. Because of high and steep slopes of the hill surfaces good amount of rainwater 

flows down as surface run-off while a meager portion of precipitation seeps inside to vitalize the 

shallow weathered and deeper fractured horizons in the consolidated formations. Groundwater 

investigations carried out in the district revealed that springs which form the main source of 

water supply for drinking water supply belongs to gravitational category. Mostly topographic and 

fracture Springs are seen to occur in all hydro geological units in the district. The discharge of 

the main water supplying springs varies from 10,290 lpd to 34,600 lpd. 

2. Unconsolidated Formations: These formations comprise sand of various textures, silt, 

clay and pebbles with boulders occurring in the limited valley areas of Daporizo and sippi occur 

in the southern part of the district. Approximately 400 hectares of land is available for cultivation 

in the former while 150 hectares are cultivable in the latter valley areas. These valley areas 

could be fully developed through portable DTH-Percussion combined rig for augmentation of 

water supply and irrigation. The hydro-geology of the valley area in upper Subansiri district is 

given in Table-3.2. 

Table-3.2: Summarized hydrogeology of the valley areas in Upper Subansiri District 

Formation District Name & 
Type of 
valley 

Area 
(sq. 
km.) 

Rock types Ground water 
Potential 

Consolidated Formations 

Fissured 
Formation 
 
Metasedim
ent 

 
 
Upper 
Subansiri 

Intermontane 
valley 
 
a. Daporijo 
b. Sippi 

 
 
 
5.0 
2.0 

Phyllite, Schist, 
Slate, Quartzite 
Gneissic complex 
with acid and 
basic intrusives 

Low yield upto 5-15 
m3/hr 
Yield upto 5 m3/h. In 
areas having 
lineament and 
structural weak 
planes, the yield may 
go upto 25-30 m3/h 

Source: Ground Water Information Booklet, Upper Subansiri, CGWB 
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The annual replanishable ground water resource of the district is estimated as 332.64 Ham. Net 

ground water availability of the district is 299.38 Ham. The projected demand for domestic and 

industrial uses up to 2025 is 27.30 Ham. Ground water availability for future irrigation use is 

272.08 Ham. The ground water development in the district is thus negligible. 

 
3.3.3 Geology 

The project area located in Higher Himalaya is characterized by highly rugged topography with 

precipitous hill slopes and deeply incised narrow valleys with steep abutment slopes. In general, 

altitude in the area varies between 800 m near Taliha in the south and 2550 m at Maza in the 

north. However, topography around Taksing is relatively less rugged. The river Subansiri, Trunk 

River in the area flows through a narrow V-shaped valley in general. However, same is 

comparatively wider near Taksing and Redi where it is characterized by unpaired aggradational 

fluvial terraces. 

The area around the proposed Oju hydroelectric project exposes the metasedimantaries 

belonging to Gelensiniak formation of Subansiri or Sela Group. These are intruded by Maja 

Granite, which is light grey in colour, fine grained and profusely jointed. It is characterized by 

roundish concentrations of tourmaline and associated biotite gneiss into which it has intruded. It 

is exposed on the left bank of the river near Redi. Rocks predominantly exposed in the area 

include biotite gneiss, garnetiferous biotite gneiss belonging to Gelensiniak Formation of 

Subansiri or Sela Group of Higher Himalaya. Biotite gneiss exposed in the area is light grey in 

colour, medium to fine grained and well foliated. Biotite gneiss imperceptibly grades into 

garnetiferous biotite gneiss, garnets measure up to a few millimetres and are randomly 

distributed in the gneiss. These are wrapped by foliation planes which in turn are defined by 

preferred orientation of biotite and felsic minerals.  

Various litho-units exposed in the area exhibit polyphase deformation and structural elements 

produced due to several phases of deformation are folds, lineation and puckers and joints etc. 

It is also observed that the bedrock exposed in the upstream reaches around the site for 

diversion dam for Oju is more intensely jointed particularly on the left bank where Maja granite is 

exposed at higher elevations.  

The underground powerhouse is located on the right bank of Subansiri just upstream of 

confluence of Keru/kuo Siko with the river. The right bank valley slopes at the site are 

moderately steep to steep and support moderately dense vegetation. The rocks exposed in the 

area comprise sillimanite-kyanite-garnet gneiss with migmatite belonging to Sela Group. 
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The bedrock is foliated and moderately jointed. Foliation in general strikes in NE-SW direction 

and dips at moderate angles towards NW.  

 
3.3.4 Seismicity 

Arunachal Pradesh is the cordon sanitaire between the Indian and the Eurasian plates in North-

eastern India. Dozens of earthquakes are recorded in this region every year. The earthquake 

activity in this region is due to the Indian plate diving (thrusting) beneath the Eurasian plate. This 

process can trigger powerful earthquakes. Earthquakes here are generally shallow but in the 

Naga Hills some intermediate focus events have also occurred. As per Seismic Zonation Map of 

India, the project area lies in Seismic Zone V. 

The seismic zoning map is presented in Figure-3.5. 

 

Figure-3.5: Seismic Zoning Map of India 
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3.3.5   Hydrology   

Water Availability 

The observed discharge data are available at Menga (CA 14665 sq. km.) for the period 2003-

2008, Gerukamukh (CA 26387 sq. km.) for the period 1973-2021 and Chouldhawaghat (CA 

27269 sq. km.) for the period 1973-2002. The data at Gerukamukh for the period 1973-2008 is 

available with some gaps (data for years 1990-91 and 2002-03 is not available altogether) and 

thereafter the data is continuous. 

The missing data at Gerukamukh site from 1973-2008 have been filled up with the flow data 

observed at Chouldhawaghat, corrected (reduced) by a factor of 1.60 for monsoon period (May 

to October) and by a factor of 1.227 for non-monsoon period (November to April). 

The monsoon period flow series at Menga has been extended by estabilishing correlation 

between Menga and Gerukamukh G&D sites. The non-mosoon period (November to April) data 

at Menga has been extended based on the ratio of individual 10-daily average of the observed 

data at Menga to the average total flow observed during the entire monsoon period. 

With the above methodology the 10 daily discharge series at Menga has been worked out for 

period 1973-1974 to 1989-90 & 1991-92 to 2001-02 & 2003-04 to 2020-21 with an average 

annual yield of about 18894 MCM (1288 mm). The 10 daily discharge series at Oju HEP for 

remaining years (2009-10 to 2020-21) has been worked out by multiplying the corresponding 

10-daily discharge series at menga (2009-10 to 2020-21) with a conversion factor of 0.6067. 

The average anunual yield of 10-daily discharge series at Oju HEP (from 1973-74 to 2020-21) 

comes as 11424 MCM (1162 mm). 

90% and 50% dependable years 

The annual flow volumes for the 46 years period 1973-74 to 2020-21 (with gap year 1990-91 

and 2002-03) have been considered to arrive at the 90% and 50% dependable hydrologic year 

for Oju at dam site based on Weibull Plotting position formula. The summary of dependable flow 

analysis for the Oju River discharge up to dam site is shown in Table 3.3. 90% dependable year 

discharge series is given in Table-3.4. 

Table-3.3: Dependable water Years for Oju water series 

S. No. Dependability Year 

1 90% 1978-79 

2 50% 2001-02 
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Table-3.4: 90% dependable year (1978-79) discharge series (in cumec) 

Month 10-day Dependable Year (1978-79)  

Jun I 364.71 

II 523.81 

III 912.79 

Jul I 701.88 

II 560.19 

III 637.40 

Aug I 783.67 

II 744.49 

III 257.72 

Sep I 235.25 

II 744.49 

III 593.71 

Oct I 436.48 

II 337.51 

III 158.47 

Nov I 125.46 

II 98.72 

III 81.81 

Dec I 64.58 

II 55.47 

III 59.25 

Jan I 48.61 

II 48.07 

III 51.28 

Feb I 48.52 

II 57.89 

III 53.92 

Mar I 62.90 

II 115.42 

III 185.00 

Apr I 137.88 

II 160.94 

III 199.84 

May I 188.54 

II 204.70 

III 159.96 

Source: DPR 

 
3.3.6   Landuse 

Landuse describes how a patch of land is used (e.g. for agriculture, settlement, forest), whereas 

land cover describes the materials (such as vegetation, rocks or buildings) that are present on 

the surface. Accurate land use and land cover identification is the key to most of the planning 

processes. 
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For the present study, Remote sensing satellite data of Resource Sat- 2 Satellite (LISS-IV, 

Sensor) Path 111 Row 051, dated 05.02.2017 was procured from National Remote Sensing 

Centre (NRSC), Hyderabad. The data was processed through ERDAS imagine software 

package. The classified and FCC image of the study area is enclosed as Figure-3.6. The 

landuse pattern of the study area is given in Table-3.5.  

Table-3.5: Land use pattern of the study area of Oju HEP based on satellite data 

Description Area (ha) Area (%) 

River/Water 29 0.04 

Dense Vegetation 41165 58.50 

Open Vegetation 6065 8.62 

Snow 10703 15.21 

Barren Land 12410 17.63 

Total 70372 100 

Source: Satellite Data 

The major landuse category in the study area of Oju HEP is dense vegetation, as it accounts for 

about 58.50 % of the study area followed by Barren land (17.63%). Snow covered area 

accounts about 15.21% of the study area.  
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Figure-3.6(a): Classified Imagery of the study area  
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Figure-3.6(b): FCC Imagery of the study area  

 
3.3.7  Soils 
 
Soil is the product of geological, chemical and biological interactions. The soils in the region 

vary according to altitude and climate. The vegetal cover is one of the most important 

influencing factors characterizing the soil types in a region and vice-versa. Soil on the slope 

above 30o, due to erosion and mass wasting processing, are generally shallow and usually have 
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very thin surface horizons. Such soils have medium to coarse texture. Residual soils are well 

developed on level summits of lesser Himalayas, Sub-soil are deep and heavily textured.  

As a part of field studies, soil samples were collected from 7 locations in the study area. The 

depth of locations ranged from 20 to 50 cm below the ground. Testing of soil has been done as 

per IS: 2720. The soil sampling locations are listed in Table-3.6 and sampling location map is 

given as Figure-3.7. The results of the analysis of soil sampling conducted for post-monsoon, 

pre-monsoon and monsoon season, are given in Tables-3.7 to 3.9.  

Table-3.6: Details of Soil Sampling Locations 

S. 
No. 

Location Sample 
Code 

Location with 
respect to 

Project Layout 

Co-Ordinate 

1 Near Redding Village S1 Upstream 28°26'9.08"N, 93°18'18.02"E 

2 Near Reddy Village S2 Submergence 
area 

28°25'44.04"N, 93°19'22.08"E 

3 Near Togo Village S3 Dam site 28°25'40.06"N, 93°20'59.03"E 

4 Near Chetu Village S4 Dumping area 28°24'28.08"N, 93°23'21.08"E 

5 Oju Village S5 Colony  28°22'36.05"N, 93°26'30.00"E 

6 Near Karu nallah S6 Power House site 28°22'7.08"N, 93°28'9.01"E 

7 Near Majha nalla S7 Downstream 28°22'16.01"N, 93°28'51.08"E 

 

 
                                     Figure-3.7: Soil Sampling Location Map 
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Table-3.7: Results of soil sampling analysis of study area for Post-Monsoon season 

S. 
No 

Parameters Units S1 S2 S3 S4 S5 S6 S7 

1 pH (1:5) - 7.45 7.54 7.58 7.49 7.57 7.50 7.48 

2 Electrical Conductivity 
µS/cm 

S/cm 382 485 526 526 526 526 536 

3 Exchangeable Calcium 
(as Ca) mg/kg 

mg/kg 1749 1963 2152 2152 2152 2152 2152 

4 Exchangeable 
Magnesium (as Mg) 
mg/kg 

mg/kg 365 408 436 436 436 428 429 

5 Exchangeable Sodium 
(as Na)mg/kg 

mg/kg 173 201 198 197 196 196 195 

6 Available Potassium (as 
K)mg/kg 

mg/kg 208 284 227 228 235 228 235 

7 Salinity @ 250 C (1:1 
Suspension.) µS/cm 

S/cm 245 311 369 369 369 372 372 

8 Organic Matter (%by 
mass) 

% by 
mass 

1.46 1.46 1.12 1.12 1.12 1.12 1.12 

9 Sodium Adsorption Ratio 
(SAR) 

- 0.46 1.29 0.59 0.59 0.59 0.59 0.59 

10 Available Nitrogen as N 
(%by mass) 

% by 
mass 

0.10 0.12 0.13 0.13 0.13 0.13 0.13 

11 Available Phosphorous 
as P2O5 mg/kg 

mg/kg 76.0 85 106 106 106 106 106 

12 Bulk Density gm/cc gm/cc 1.20 1.18 1.22 1.22 1.22 1.22 1.22 

13 Organic Carbon (%by 
mass) 

% by 
mass 

0.85 0.75 0.65 0.65 0.65 0.65 0.65 

14 i. Sand (%by mass) % by 
mass 

57.3 57.6 58.5 58.9 62.2 59.2 64.2 

 ii. Clay (%by mass) % by 
mass 

20.3 19.2 18.5 19.8 20.2 23.2 21.2 

 iii. Silt (%by mass) % by 
mass 

22.4 22.4 23.0 21.3 17.6 17.6 14.6 

15 Exchangeable Sodium 
Percentage (%by mass) 

% by 
mass 

4.96 5.28 5.27 4.89 5.31 4.88 5.61 

Source: Primary survey 
 
Table-3.8: Results of soil sampling analysis of study area for Pre-Monsoon season 

S. 
No 

Parameters  Units S1 S2 S3 S4 S5 S6 S7 

1. pH (1:5 suspension) - 7.56 7.57 7.48 7.60 7.59 7.49 7.54 

2. Electrical 
Conductivity@25oC 
(1:1suspension) 

S/cm 486 525 527 529 527 537 523 

3. Calcium (As Ca) mg/kg 1953 2151 2153 2153 2153 2154 2151 

4. Magnesium (As Mg) mg/kg 407 437 437 438 427 430 435 

5. Sodium (as Na) mg/kg 203 196 198 197 195 198 196 

6. Available Potassium (As 
K) 

mg/kg 287 228 229 236 227 234 225 
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S. 
No 

Parameters  Units S1 S2 S3 S4 S5 S6 S7 

7. Salinity @25oC (1:1 
suspension) 

S/cm 316 365 370 370 376 378 366 

8. Organic Matter % by 
mass 

1.43 1.13 1.14 1.13 1.13 1.14 1.11 

9. Sodium Absorption 
Ratio 

- 1.26 0.58 0.62 0.60 0.61 0.60 0.58 

10. Nitrogen % by 
mass 

0.14 0.12 0.18 0.14 0.14 0.14 0.14 

11. Available Phosphorus 
(as P2O5) 

mg/kg 83 107 107 108 105 104 104 

12. Bulk Density gm/cc 1.19 1.24 1.24 1.24 1.24 1.24 1.25 

13. Organic Carbon % by 
mass 

0.78 0.63 0.66 0.63 0.66 0.64 0.64 

14. Particle 
Size 
Distribution 

a. Sand % by 
mass 

57.6 58.6 58.7 62.2 64.3 58.4 59.3 

b. Clay % by 
mass 

19.4 18.4 19.6 20.3 21.3 18.4 23.3 

c. Silt % by 
mass 

22.3 22.0 21.4 17.5 14.5 24.0 16.5 

15. Exchangeable Sodium 
Percentage 

% by 
mass 

5.26 5.26 4.87 5.34 4.87 5.64 5.26 

Source: Primary survey 
 

 
Table-3.9: Results of soil sampling analysis of study area for Monsoon season 

S. 
No 

Parameters  Units S1 S2 S3 S4 S5 S6 S7 

1. pH (1:5 suspension) - 7.23 7.49 7.52 7.69 7.69 7.32 7.18 

2. Electrical 
Conductivity@25oC 
(1:1suspension) 

S/cm 478 538 542 548 549 522 498 

3. Calcium (As Ca) mg/kg 1923 2141 2113 2162 2163 2114 2081 

4. Magnesium (As Mg) mg/kg 358 431 410 448 429 410 398 

5. Sodium (as Na) mg/kg 180 195 185 165 208 189 191 

6. Available Potassium (As K) mg/kg 225 218 209 212 229 216 208 

7. Salinity @25oC (1:1 
suspension) 

S/cm 298 360 348 379 358 352 310 

8. Organic Matter % by 
mass 

1.53 1.11 1.11 1.16 1.16 1.19 1.19 

9. Sodium Absorption Ratio - 1.29 0.52 0.54 0.69 0.59 0.69 0.62 

10. Nitrogen % by 
mass 

0.11 0.10 0.19 0.18 0.13 0.15 0.13 

11. Available Phosphorus (as 
P2O5) 

mg/kg 83.9 118 125 132 118 118 126 

12. Bulk Density gm/cc 1.11 1.24 1.20 1.21 1.19 1.26 1.23 

13. Organic Carbon % by 
mass 

0.73 0.61 0.61 0.69 0.62 0.69 0.61 
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S. 
No 

Parameters  Units S1 S2 S3 S4 S5 S6 S7 

14. Particle 
Size 
Distribution 

a. Sand % by 
mass 

58.2 55.6 56.9 61.5 60.1 67.2 57.2 

b. Clay % by 
mass 

18.9 21.4 20.9 20.3 22.9 22.9 19.9 

c. Silt % by 
mass 

22.9 23.0 22.2 18.2 17.0 9.9 22.9 

15. Exchangeable Sodium 
Percentage 

% by 
mass 

4.98 5.10 4.61 5.39 4.72 5.14 5.08 

Source: Primary survey 

The pH in various soil samples ranged from 7.45 to 7.58, 7.48 to 7.60 and 7.18 to 7.69 in Post-

Monsoon, Pre-Monsoon and Monsoon seasons respectively, which indicates that it is in neutral 

range. Electric Conductivity ranged from 382 µS/cm to 536 µS/cm, 486 µS/cm to 537 µS/cm 

and 478 µS/cm to 549 µS/cm in Post-Monsoon, Pre-Monsoon and Monsoon seasons 

respectively. The soil type of the area is majorly sandy loam category. 

3.3.8  Water Quality 

There are no major sources of pollution in the catchment intercepted at the project site. The 

Catchment has low population density with low cropping intensity. The low cropping intensity 

coupled with low agro-chemical dosing also means that the pollution load due to agro-chemicals 

is quite low. The absence of industries implies that there is no pollution load from this source as 

well. 

As a part of the field studies, water samples were collected at 7 locations in the study area. 

Sampling locations are listed in Table-3.10 and sampling location map is given in Figure-3.8. 

The results of the analysis of water sampling conducted for post-monsoon, pre-monsoon and 

monsoon seasons are given in Tables-3.11 to 3.13. The drinking water quality standards are 

enclosed as Annexure-II.  
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Figure-3.8:  Water Sampling Location Map 

 

Table-3.10: Details of Water Sampling locations 

Code Location Co-Ordinates Direction w.r.t. 
Site 

Environmental 
Setting 

SW1 Near Reddy village 28°25'44.05"N, 
93°19'31.01"E 

Submergence River Water 

SW2 Near Redding village 28°26'14.36"N, 
93°18'14.19"E 

Upper Stream River Water 

SW3 Togo Village 28°25'38.30"N, 
93°20'59.91"E 

Dam Site River Water 

SW4 Chetu Village 28°24'27.87"N, 
93°23'24.31"E 

Dumping Area River Water 

SW5 Oju Village 28°22'48.74"N, 
93°26'9.77"E 

Colony River Water 

SW6 Near Karu nallah 28°22'14.04"N, 
93°27'35.01"E 

Power House River Water 

SW7 Near Majha nalla First 
Single Span Bailey Bridge 

28°22'16.91"N, 
93°28'53.29"E 

Downstream River Water 

 

Table-3.11: Surface Water quality in the study area for Post-Monsoon season 

S. 
No 

Parameter Unit SW1 SW2 SW3 SW4 SW5 SW6 SW7 

1.  pH - 7.58 7.68 7.66 7.69 7.32 7.64 7.54 

2.  Colour Hazen <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

3.  Electrical 
Conductivity 

S/cum 468 480 474 372 117.0 382 368 

4.  Turbidity NTU <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

5.  Total Hardness 
(as CaCO3) 

mg/I 138 140 138 137 120 146 132 

6.  Fluorides (as F) mg/I 0.31 0.34 0.34 0.29 0.29 0.32 0.29 
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S. 
No 

Parameter Unit SW1 SW2 SW3 SW4 SW5 SW6 SW7 

7.  Dissolved 
Oxygen 

mg/I 6.5 6.5 6.5 6.5 6.5 6.5 6.5 

8.  Chlorides (as 
Cl) 

mg/I 56 60 58.0 56.0 42.0 54.0 54.0 

9.  Calcium (as 
Ca) 

mg/I 29 32 31.0 27.0 25.0 36.0 28.0 

10.  BOD (3 days at 
270C 

mg/I <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

11.  Nitrates (as 
NO3) 

mg/I 5.0 5.2 4.99 4.78 2.01 7.98 3.98 

12.  Total Dissolved 
Solids 

mg/I 304 312 306 242 76.0 248 238 

13.  Sulphates (as 
SO4) 

mg/I 8.0 9.0 8.94 4.0 1.0 4.0 3.0 

14.  Magnesium (as 
Mg) 

mg/I 15.92 14.58 14.70 16.88 13.97 13.60 15.06 

15.  Phosphates (as 
P) 

mg/I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

16.  Sodium (as Na) mg/I 4.0 5.0 4.89 3.0 2.0 3.0 3.02 

17.  Potassium (as 
K) 

mg/I <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

18.  COD (as O2) mg/I 6.0 7.0 7.0 5.0 3.0 6.0 5.08 

19.  Residual 
Sodium 
Carbonate 

mg/I Nil Nil Nil Nil Nil Nil Nil 

20.  Total 
Chromium (as 
Cr) 

mg/I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

21.  Iron (as Fe) mg/I 0.10 0.12 0.11 0.08 0.03 0.11 0.07 

22.  Manganese (as 
Mn) 

mg/I <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

23.  Copper (as Cu) mg/I <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

24.  Zinc (as Zn) mg/I 0.12 0.14 0.12 0.10 0.05 0.12 0.09 

25.  Arsenic (as As) mg/I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

26.  Cadmium (as 
Cd) 

mg/I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27.  Cyanides (as 
CN) 

mg/I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

28.  Lead (as Pb) mg/I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

29.  Selenium (As 
Se) 

mg/I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

30.  Mercury (Hg) mg/I <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Source: Primary survey 
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Table-3.12: Surface Water quality in the study area for Pre-monsoon season 

S. 
No 

Parameters  Units SW1 SW2 SW3 SW4 SW5 SW6 SW7 

1.  pH - 7.61 7.62 7.67 7.58 7.62 7.58 7.59 

2.  Colour Hazen <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

3.  Electrical 
Conductivity 

µS/cm 478 476 477 471 477 468 475 

4.  Turbidity NTU <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

5.  Total 
Hardness (As 
CaCO3) 

mg/l 140 141 136 144 142 138 133 

6.  Fluoridesd 
(as F) 

mg/l 0.35 0.36 0.31 0.32 0.33 0.31 0.32 

7.  Dissolved 
Oxygen 

mg/l 6.6 6.6 6.7 6.6 6.3 6.5 6.3 

8.  Chloride (as 
Cl) 

mg/l 58 59 56 55 57 56 55 

9.  Calcium (as 
Ca) 

mg/l 28 29 29 24 26 29 23 

10.  BOD (3 days 
at 270C) 

mg/l <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

11.  Nitrates (as 
NO3) 

mg/l 6.0 7.0 7.0 5.0 4.0 5.0 5.0 

12.  Total 
Dissolved 
Solids 

mg/l 310 311 309 313 312 304 311 

13.  Sulphates 
(As SO4) 

mg/l 9.0 7.0 7.0 7.0 10.0 8.0 8.0 

14.  Magnesium 
(as Mg) 

mg/l 15.0 311 14.0 14.0 14.0 15.92 13.0 

15.  Phosphates 
(as P) 

mg/l <0.05 7.0 <0.04 <0.05 <0.05 <0.05 <0.05 

16.  Sodium (As 
Na) 

mg/l 5.0 16.0 4.0 3.0 0.11 4.0 3.0 

17.  Potassium 
(as K) 

mg/l <1.0 <0.05 <1.0 <1.0 <0.10 <1.0 <1.0 

18.  COD (as O2) mg/l 5.0 5.0 4.0 4.0 6.0 6.0 3.0 

19.  Residual 
Sodium 
Carbonate 

mg/l Nil Nil Nil Nil Nil Nil NIL 

20.  Total 
Chromium 
(as Cr) 

mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

21.  Iron (as Fe) mg/l 0.12 0.13 0.11 0.10 0.11 0.10 0.12 

22.  Manganese 
(as Mn) 

mg/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

23.  Copper (as 
Cu) 

mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 

24.  Zinc (as Zn) mg/l 0.13 0.14 0.12 0.11 0.11 0.12 0.14 

25.  Arsenic (As mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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S. 
No 

Parameters  Units SW1 SW2 SW3 SW4 SW5 SW6 SW7 

As) 

26.  Cadmium (As 
Cd) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27.  Cyanides (as 
CN) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

28.  Lead (as Pb) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

29.  Selenium (As 
Se) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

30.  Mercury (Hg) mg/l <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Source: Primary survey 

 
Table-3.13: Surface Water quality in the study area for Monsoon season 

S. 
No 

Parameters  Units SW1 SW2 SW3 SW4 SW5 SW6 SW7 

1.  pH - 7.61 7.62 7.11 7.20 7.25 7.69 7.75 

2.  Colour Hazen <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

3.  Electrical 
Conductivity 

µS/cm 452 410 479 482 398 452 482 

4.  Turbidity NTU <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

5.  Total 
Hardness (As 
CaCO3) 

mg/l 135 131 130 149 110 130 130 

6.  Fluorides (as 
F) 

mg/l 0.32 0.21 0.35 0.21 0.12 0.33 0.39 

7.  Dissolved 
Oxygen 

mg/l 6.4 4.8 6.9 6.0 6.0 6.5 6.2 

8.  Chlorides (as 
Cl) 

mg/l 51 62 51 60 68 50 60 

9.  Calcium (as 
Ca) 

mg/l 20 29.9 22 24.9 20 28.9 21 

10.  BOD (3 days 
at 270C) 

mg/l <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

11.  Nitrates (as 
NO3) 

mg/l 6.1 6.9 5.6 5.1 4.2 4.3 4.9 

12.  Total 
Dissolved 
Solids 

mg/l 309 365 316 348 302 310 328 

13.  Sulphates (As 
SO4) 

mg/l 9.0 6.9 6.8 5.5 10.2 8.2 7.9 

14.  Magnesium 
(as Mg) 

mg/l 15.0 16.9 14.9 14.9 14.9 15.98 13.9 

15.  Phosphates 
(as P) 

mg/l <0.05 <0.05 <0.04 <0.05 <0.05 <0.05 <0.05 

16.  Sodium (As 
Na) 

mg/l 5.2 5.2 5.9 3.2 4.4 4.1 3.2 

17.  Potassium (as 
K) 

mg/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 



Oju Subansiri Hydro Power Corporation Pvt. Ltd              CEIA Study for Oju HEP, Arunachal Pradesh 

 

WAPCOS Limited   3-21 

S. 
No 

Parameters  Units SW1 SW2 SW3 SW4 SW5 SW6 SW7 

18.  COD (as O2) mg/l 5.0 5.1 4.1 4.8 6.5 6.0 3.9 

19.  Residual 
Sodium 
Carbonate 

mg/l Nil Nil Nil Nil Nil Nil Nil 

20.  Total 
Chromium (as 
Cr) 

mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

21.  Iron (as Fe) mg/l 0.12 0.13 0.11 0.19 0.11 0.10 0.11 

22.  Manganese 
(as Mn) 

mg/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

23.  Copper (as 
Cu) 

mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 

24.  Zinc (as Zn) mg/l 0.13 0.14 0.11 0.11 0.10 0.12 0.11 

25.  Arsenic (As 
As) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

26.  Cadmium (As 
Cd) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27.  Cyanides (as 
CN) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

28.  Lead (as Pb) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

29.  Selenium (As 
Se) 

mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

30.  Mercury (Hg) mg/l <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Source: Primary survey 

 

The Electrical Conductivity (EC) in water samples ranged from 117 to 480 S/cm, from 468 to 

478 S/cm and 398 to 482 S/cm in post-monsoon and pre-monsoon and monsoon season 

respectively. The low EC values indicate the lower concentration of cations and anions in water. 

Overall, surface water has low electrical conductivity which is reflected from the low 

concentration of most of the cations and anions which are well within the permissible limit used 

for drinking water. (Refer Annexure-II). Hardness varies from 120 mg/l -146 mg/l, 133 mg/l to 

144 mg/l and 110 mg/l to 149 mg/l in post-monsoon and pre-monsoon and monsoon season 

respectively. The low hardness level can be attributed to low calcium and magnesium levels, 

which are responsible for soft nature of water.  

The BOD and COD levels are quite low, which indicate the absence of organic pollution loading. 

This is mainly due to the low population density and absence of industries in the area. The 

heavy metal concentration in the study area is below the permissible limit used for drinking 

purposes. 
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3.3.9 Ambient Noise Levels          

Baseline noise data has been measured using a weighted sound pressure level meter. The 

survey was carried out in calm surrounding. Sound Pressure Level (SPL) measurement in the 

outside environment was made using sound pressure level meter. Hourly noise meter readings 

were taken at seven (7) sites. Sampling Location details are given in Table-3.14 and map is 

enclosed as Figure-3.9. The noise levels were monitored continuously from 6 AM to 9 PM at 

each location and hourly equivalent noise level was measured. The hourly ambient noise levels 

monitored for Post-Monsoon, Pre-Monsoon and Monsoon season is given in Tables-3.15 to 

3.17 respectively. The noise standard for various categories is given in Annexure-III. 

Table-3.14: Details of Noise Sampling Locations 

Sample Code Description 

N1 Near Reddy village (Submergence) 

N2 Near Redding village (Up-Stream) 

N3 TOGO Village (Dam Site) 

N4 Chetu Village (Dumping Area) 

N5 Oju Village 

N6 Near Karu nallah (Power House) 

N7 Near Majha nalla (Downstream) First Single Span Bailey Bridge 

 

 
Figure-3.9: Ambient Noise Sampling Location Map 

 
Table-3.15: Hourly day time Ambient noise levels monitored in post-monsoon season 

(Unit: dB(A)) 

Location N1 N2 N3 N4 N5 N6 N7 

6-7 AM 41 43 44 42 45 43 44 

7-8 AM 43 45 46 44 46 45 44 
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Location N1 N2 N3 N4 N5 N6 N7 

8-9 AM 44 48 46 46 48 46 46 

9-10 AM 46 50 49 47 50 48 48 

10-11 AM 48 53 51 49 52 54 49 

11-12 Noon 51 55 54 52 55 57 52 

12 Noon-1 PM 54 59 57 55 58 60 55 

1-2 PM 57 56 59 58 60 62 58 

2-3 PM 66 61 63 60 63 64 60 

3-4 PM 62 63 66 63 64 66 63 

4-5 PM 64 66 63 65 66 68 65 

5-6 PM 59 64 60 61 62 64 61 

6-7 PM 57 61 59 58 56 58 58 

7-8 PM 53 57 56 54 52 53 52 

8-9 PM 48 51 52 50 49 50 52 

Leq (Day) 52.8 55.4 55.0 53.6 55.06 55.8 58.1 

Source: Primary survey 
 

Table-3.16: Hourly day time Ambient noise levels monitored for Pre-monsoon season 
(Unit: dB(A)) 

Location N1 N2 N3 N4 N5 N6 N7 

6-7 AM 39 40 40 38 39 38 39 

7-8 AM 41 42 41 40 42 41 42 

8-9 AM 42 43 42 42 42 41 43 

9-10 AM 44 43 42 43 44 43 45 

10-11 AM 45 44 45 43 46 43 45 

11-12 Noon 45 45 46 44 45 45 46 

12 Noon-1 PM 46 47 46 44 47 45 46 

1-2 PM 46 47 45 45 47 47 45 

2-3 PM 45 46 45 45 45 46 45 

3-4 PM 44 45 44 45 45 44 43 

4-5 PM 44 45 43 44 44 44 43 

5-6 PM 43 44 43 44 44 43 43 

6-7 PM 42 43 42 43 43 41 42 

7-8 PM 40 41 42 42 40 41 40 

8-9 PM 38 39 38 39 39 38 38 

Leq (Day) 43.53 44.16 43.45 43.17 44.12 43.37 43.58 

Source: Primary survey 
 
Table-3.17: Hourly day time Ambient noise levels monitored for monsoon season (Unit: 

dB(A)) 

Location N1 N2 N3 N4 N5 N6 N7 

6-7 AM 37 38 39 39 40 39 39 

7-8 AM 39 40 41 41 42 40 41 

8-9 AM 42 41 42 42 42 41 42 

9-10 AM 44 43 43 42 43 44 44 

10-11 AM 44 44 45 43 45 45 44 

11-12 Noon 45 44 45 43 44 45 45 

12 Noon-1 PM 46 47 48 46 45 46 47 

1-2 PM 48 49 48 47 47 46 48 
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Location N1 N2 N3 N4 N5 N6 N7 

2-3 PM 50 49 47 50 48 47 46 

3-4 PM 48 48 45 49 47 44 45 

4-5 PM 47 47 45 47 46 43 45 

5-6 PM 47 47 42 45 44 42 44 

6-7 PM 46 45 41 44 43 40 42 

7-8 PM 44 45 39 42 41 40 42 

8-9 PM 42 40 41 41 40 39 38 

Leq (Day) 45.7 45.6 44.35 45.2 44.48 43.52 44.23 

Source: Primary survey 
 
The day time equivalent noise level at various sampling stations ranged from 52.8 to 58.1 

dB(A), 43.17 to 44.16 dB(A) and 43.52 to 45.7 dB(A) in post-monsoon, pre-monsoon and 

monsoon season respectively. The noise levels observed in post-monsoon season were slightly 

higher than the permissible limit (55 dB(A)) specified for residential area (Refer Annexure-III). 

 
3.3.10   Ambient Air Quality 

Assessment of ambient air quality is of paramount importance to understand the background of 

air quality before starting of any activity. The air quality data is useful for prediction of air quality 

when the proposed project is commissioned. It also helps for taking necessary air pollution 

control measures. As a part of field studies, ambient air quality was monitored at six locations in 

the study area for post-monsoon, pre-monsoon and monsoon season. The selection of six AAQ 

monitoring locations was principally governed by the wind rose pattern for the monsoon season 

and also the accessibility of the selected sites. The major environmental receptors such as 

settlements, forest areas, etc. were also considered for selection of monitoring locations in the 

10 km radius study area. The sampling locations for ambient air quality monitoring are given in 

Table-3.18 and sampling location map is given in Figure-3.10. The results of ambient air quality 

monitoring in post-monsoon, pre-monsoon and monsoon season are given in Tables-3.19 to 

3.24. The ambient air quality standareds are enclosed as Annexure-IV. 

Table-3.18: Details of Ambient Air Quality Monitoring locations 

 Sample Code Sampling Location Co-ordinates 

AQ1 Redding Village 28°26'09.7'' N 93°18'22.1'' E 

AQ2 Redy Village 28°25'13.64'' N 93°19'33.28'' E 

AQ3 Dam Site 28°25'37.82'' N 93°21'2.39'' E 

AQ4 Chetu Nala 28°24'29.09'' N 93°23'21.71'' E 

AQ5 Yang Nala 28°22'21.91'' N 93°27'19.44'' E 

AQ6 Kete Nala 28°21'42.88'' N 93°32'21.59'' E 
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Figure-3.10: Air Sampling Location Map 

 
Table-3.19: Ambient air quality status for Post-Monsoon Season (Unit: µg/m3) 

                   Station PM10 PM2.5 SO2 NO2 

 
 
 

AQ1 

54.1 26.1 5.8 18.6 

49.8 27.5 6.5 16.3 

48.7 21.6 7.1 17.9 

51.5 23.4 6.8 15.6 

57.2 32.1 7.4 21.3 

59.2 29.2 6.9 17.5 

57.9 26.1 7.5 20.2 

60.4 32.4 6.1 20.9 

 
 
 
 

AQ2 

61.8 33.9 6.2 20.3 

65.7 32.7 7.1 19.7 

50.4 30.5 6.7 15.4 

52.8 29.7 <6.0 18.2 

60.9 25.4 6.9 17.9 

57.7 28.6 7.5 20.5 

58.6 30 <6.0 18.3 

59.8 30.8 8.4 21.5 

 
 
 
 

AQ3 

55.1 35.7 7.4 20.3 

57.5 34.7 6.9 21.5 

61.8 29.8 <6.0 21.9 

63.2 31.8 7.1 20.7 

59.7 32.9 6.7 19.9 

61.1 31.2 <6.0 21.6 

64.9 33.6 7.4 19.2 

63.6 34.2 7.2 21.3 

 
 
 

58.1 30.4 7.1 21.5 

62.2 34.9 6.9 22.3 

59.5 28.1 <6.0 21.9 
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                   Station PM10 PM2.5 SO2 NO2 

 
AQ4 

54.8 32.2 7.2 19.8 

57.7 31.8 6.8 22.5 

60.4 32.5 6.5 21.6 

58.6 33.1 <6.0 20.9 

57.1 29.1 7.2 22.6 

 
AQ5 

59.8 33.8 6.2 21.4 

57.5 31.9 7.4 20.3 

61.9 30.6 <6.0 19.2 

63.8 27.2 7.1 18.7 

60.7 34.6 7.5 21.9 

58.4 28.5 6.9 20.8 

64.0 33.2 <6.0 21.5 

62.3 32.1 6.8 22.6 

 
 

AQ6 

59.2 34.8 6.9 21.3 

61.7 35.1 7.1 21.7 

59.7 33.2 <6.0 19.6 

62.3 34.5 6.7 18.3 

64.1 35.6 5.9 19.7 

63.7 32.5 6.4 18.9 

52.9 34.2 <6.0 17.2 

53.8 32.9 7.1 22.9 

Source: Primary survey 

Table-3.20: Summary of ambient air quality monitoring for Post -Monsoon Season  

(Unit:  g/m3) 

Air Quality Monitoring 
Stations 

Min. Max. Avg. 98 percentile 

Particulate Matter10 (PM10)  

AAQ1 48.7 60.4 54.9 60.2 

AAQ2 50.4 65.7 58.5 65.2 

AAQ3 50.4 65.7 58.5 65.2 

AAQ4 55.1 64.9 60.9 64.7 

AAQ5 57.5 64.0 61.1 64.0 

AAQ6 52.9 64.1 59.7 64.0 

Particulate Matter2.5 (PM2.5)  

AAQ1 21.6 32.4 27.3 32.4 

AAQ2 25.4 33.9 30.2 33.7 

AAQ3 29.8 35.7 33.0 35.6 

AAQ4 28.1 34.9 31.5 34.6 

AAQ5 27.2 34.6 31.5 34.5 

AAQ6 32.5 35.6 34.1 35.5 

Sulphur Dioxide (SO2)  

AAQ1 <6.0 7.5 6.8 7.5 

AAQ2 <6.0 8.4 7.1 8.3 

AAQ3 <6.0 7.4 7.1 7.4 

AAQ4 <6.0 7.2 7.0 7.2 

AAQ5 <6.0 7.5 7.0 7.5 

AAQ6 <6.0 7.1 6.7 7.1 
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Air Quality Monitoring 
Stations 

Min. Max. Avg. 98 percentile 

Nitrogen Dioxide (NO2)  

AAQ1 15.6 21.3 18.5 21.2 

AAQ2 15.4 21.5 19.0 21.4 

AAQ3 19.2 21.9 20.8 21.9 

AAQ4 19.8 22.6 21.6 22.6 

AAQ5 18.7 22.6 20.8 22.5 

AAQ6 17.2 22.9 20.0 22.7 

Source: Primary survey 

Table-3.21: Ambient air quality status for Pre-monsoon Season (Unit:  g/m3) 

Station PM10 PM2.5 SO2 NO2 

 
 

AQ1  

56.1 35.1 6.5 17.4 

60.3 33.5 6.9 20.3 

49.2 28.9 <6.0 15.5 

53.5 28.2 <6.0 16.4 

64.2 32.1 7.4 22.7 

58.1 34.2 6.6 19.6 

54.9 26.1 <6.0 17.2 

63.7 35.4 7.2 21.9 

 
 
 

AQ2 

55.7 34.8 6.3 18.3 

59.2 32.9 6.8 20.7 

48.5 28.5 <6.0 15.4 

51.2 26.9 <6.0 16.2 

62.7 31.4 7.1 21.9 

58.1 34.2 6.7 18.5 

54.6 26.0 <6.0 17.3 

60.8 33.8 7.0 21.5 

 
 
 

AQ3 

57.1 35.7 6.7 18.3 

62.5 34.7 7.3 20.5 

50.9 29.9 <6.0 15.9 

53.2 28.0 <6.0 16.7 

64.7 32.4 7.5 21.5 

58.1 34.2 6.9 19.6 

54.8 26.1 <6.0 16.2 

65.2 36.2 7.8 22.3 

 
 
 

AQ4 

55.1 34.4 6.4 17.5 

59.2 32.9 6.7 20.3 

49.5 29.1 <6.0 15.1 

53.5 28.2 <6.0 16.8 

62.7 31.4 7.3 21.5 

58.6 34.5 6.5 19.6 

52.5 25.0 <6.0 16.2 

63.1 35.1 7.4 22.7 

 
AQ5 

56.1 35.1 6.5 18.4 

62.5 34.7 6.8 20.3 

49.3 29.0 <6.0 15.2 

53.5 28.2 <6.0 16.7 
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Station PM10 PM2.5 SO2 NO2 

63.2 31.6 7.4 21.9 

60.4 35.5 6.5 19.8 

55.1 26.2 <6.0 15.5 

64.2 35.7 7.8 23.1 

 
 

AQ6 

57.2 35.8 6.5 18.3 

60.3 33.5 6.9 20.7 

49.7 29.2 <6.0 15.6 

54.2 28.5 <6.0 16.3 

64.1 32.1 7.3 21.7 

58.7 34.5 6.4 18.9 

54.9 26.1 <6.0 17.2 

65.0 36.1 7.2 23.1 

Source: Primary survey 

Table-3.22: Summary of results of ambient air quality monitoring in pre-monsoon season 
(Unit: µg/m3) 

Station Min. Max. Avg. 98 percentile 

Particulate Matter10 (PM10)  

AAQ1 49.2 64.2 57.5 64.1 

AAQ2 48.5 62.7 56.4 62.4 

AAQ3 50.9 65.2 58.3 65.1 

AAQ4 49.5 63.1 56.8 63.0 

AAQ5 49.3 64.2 58.0 64.1 

AAQ6 49.7 65 58.0 64.9 

Particulate Matter2.5 (PM2.5)  

AAQ1 26.1 35.4 31.7 35.3 

AAQ2 26.0 34.8 31.1 34.7 

AAQ3 26.1 36.2 32.1 36.1 

AAQ4 25.0 35.1 31.3 35.0 

AAQ5 26.2 35.7 32.0 35.6 

AAQ6 26.1 36.1 32.0 36.1 

Sulphur Dioxide (SO2)  

AAQ1 <6.0 7.4 6.9 7.4 

AAQ2 <6.0 7.1 6.8 7.1 

AAQ3 <6.0 7.8 7.2 7.8 

AAQ4 <6.0 7.4 6.9 7.4 

AAQ5 <6.0 7.8 7.0 7.8 

AAQ6 <6.0 7.3 6.9 7.3 

Nitrogen Dioxide (NO2)  

AAQ1 15.5 22.7 18.9 22.6 

AAQ2 15.4 21.9 18.7 21.8 

AAQ3 15.9 22.3 18.9 22.2 

AAQ4 15.1 22.7 18.7 22.5 

AAQ5 15.2 23.1 18.9 22.9 

AAQ6 15.6 23.1 19.0 22.9 

Source: Primary survey 
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Table-3.23: Ambient air quality status for Monsoon Season (Unit: µg/m3) 
Station PM10 PM2.5 SO2 NO2 

 
 
 

AQ1 

52.2 31.3 6.2 17.9 

57.5 30.5 6.8 18.5 

56.3 30.3 7 17.3 

59 26.1 6.0 16.7 

50.8 27.9 6.1 20.4 

57.3 30.1 <6.0 18.1 

51.8 27.2 6.5 15.4 

54.3 28.5 6.0 17.3 

 
 
 
 

AQ2 

52.1 30.1 7.2 17.1 

57 31.7 6.7 20.9 

51.2 28.5 <6.0 20.1 

56.5 29.2 7 18.7 

55.9 24.7 6.2 19.4 

62.6 28.1 6 18.6 

61.7 27.6 <6.0 17.5 

62.3 24.7 7.1 19.1 

 
 
 
 

AQ3 

61.2 34.5 6.9 19.4 

53.9 29.6 6.2 21.1 

55.6 27.4 7 18.3 

58.7 28.1 <6.0 17.9 

60.4 31.6 6.1 18.1 

62.2 32.7 6 16.2 

50.7 25.6 6.5 17.4 

61.1 32 <6.0 18.8 

 
 
 
 

AQ4 

55.9 31.6 6.1 18.3 

60.5 30.5 6.8 17.7 

58.3 28.1 6.5 15.1 

54.7 29.7 <6.0 14.9 

57.1 25.8 6 13.2 

53.7 29.4 6.2 14.3 

51.2 27.3 <6.0 16.5 

58.9 27.1 6.2 15.5 

 
AQ5 

57.7 32.1 6.8 20.5 

51.9 29.7 6.7 18.7 

50.4 27.4 6.4 17.6 

52.1 25.6 <6.0 15.8 

55.5 26.3 6 19.1 

62.6 30.5 6.2 16.3 

59.4 25.5 <6.0 15.1 

60.1 29.9 6.1 19.7 

 
 

AQ6 

62 33.2 6.7 19.8 

59.8 31.7 6.1 17.6 

55.3 30.9 6 18.9 

54.7 27.9 <6.0 19.1 

53.2 29 6.9 20.4 

56.7 25.7 6.6 20.3 

55.4 23.8 <6.0 19.2 

58.2 30.7 6.2 18.5 

Source: Primary survey 
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Table-3.24: Summary of results of ambient air quality monitoring in Monsoon season 

(Unit: g/m3) 

Station Min. Max. Avg. 98 percentile 

Particulate Matter10 (PM10)  

AAQ1 50.8 59.0 54.9 58.8 

AAQ2 51.2 62.6 57.4 62.6 

AAQ3 50.7 62.2 58.0 62.1 

AAQ4 51.2 60.5 56.3 60.3 

AAQ5 50.4 62.6 56.2 62.3 

AAQ6 53.2 62.0 56.9 61.7 

Particulate Matter2.5 (PM2.5)  

AAQ1 26.1 31.3 29.0 31.2 

AAQ2 24.7 31.7 28.1 31.5 

AAQ3 25.6 34.5 30.2 34.2 

AAQ4 25.8 31.6 28.7 31.4 

AAQ5 25.5 32.1 28.4 31.9 

AAQ6 23.8 33.2 29.1 33.0 

Sulphur Dioxide (SO2)  

AAQ1 <6.0 7.0 6.4 7.0 

AAQ2 <6.0 7.2 6.7 7.2 

AAQ3 <6.0 7.0 6.5 7.0 

AAQ4 <6.0 6.8 6.3 6.8 

AAQ5 <6.0 6.8 6.4 6.8 

AAQ6 <6.0 6.9 6.4 6.9 

Nitrogen Dioxide (NO2)  

AAQ1 15.4 20.4 17.7 20.1 

AAQ2 17.1 20.9 18.9 20.8 

AAQ3 16.2 21.1 18.4 20.9 

AAQ4 13.2 18.3 15.7 18.2 

AAQ5 15.1 20.5 17.9 20.4 

AAQ6 17.6 20.4 19.2 20.4 

 

Observations on ambient PM10 levels 

The average concentration of PM10 at various monitoring stations ranged from 54.9 to 61.1 

g/m3 in post-monsoon season, 56.4 to 58.3 µg/m3 in pre-monsoon season and 54.9 to 58.0 

g/m3 in monsoon season. The highest PM10 value was recorded as 65.7 µg/m3 in post-

monsoon season at AAQ2 & AAQ3 and lowest value of 48.7 g/m3 was recorded at AAQ1. The 

highest PM10 value was recorded as 65.2 µg/m3 in pre-monsoon season at AAQ3 and lowest 

value of 48.5 µg/m3 were recorded at AAQ2. The highest PM10 value was recorded as 62.6 

µg/m3 in monsoon season at AAQ2 and lowest value of 50.4 g/m3 were recorded at AAQ5. 

The PM10 values monitored during the field survey were well below the permissible limit of 100 

g/m3 for industrial, residential, rural and other areas.   
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Observations on ambient PM2.5 levels 

The average concentration of PM2.5 at various monitoring stations monitored ranged from 27.3 

µg/m3 to 34.1 µg/m3 in post-monsoon season, 31.1 µg/m3 to 32.1 µg/m3 in pre-monsoon season 

and 28.1 µg/m3 to 30.2 µg/m3 in monsoon season. The highest PM2.5 value was recorded as 

36.2 µg/m3 at AAQ3 and lowest value of 21.6 µg/m3 was recorded at AAQ1 site.  

The PM2.5 values monitored during the field survey were well below permissible limit of 60 g/m3 

for industrial, residential, rural and other areas.   

Observations on ambient SO2 levels 

The average concentration of SO2 at various stations monitored ranged from 6.7 to 7.1 µg/m3 in 

post-monsoon season and 6.8 to 7.2 µg/m3 in pre-monsoon season and 6.3 to 6.7 µg/m3 in 

monsoon season. The average concentration of SO2 at various stations in the study area was 

well below the prescribed limits of 80 g/m3 specified for industrial, residential, rural and other 

areas. 

Observations on ambient NO2 levels 

The average NO2 concentration at various sampling stations ranged from 18.5 to 21.6 µg/m3 in 

post-monsoon season, 18.7 to 19.0 µg/m3 in pre-monsoon season and 15.7 to 19.2 µg/m3 in 

pre-monsoon season. The average concentration of NO2 at various stations in the study area 

was observed to be well below the prescribed limit of 80 g/m3 specified for industrial, 

residential, rural and other areas. 

3.4    FLORA 
 
The biological environment includes both terrestrial and aquatic ecosystems. A change in the 

composition and structure of biotic communities are reflected by a change in the distribution 

pattern, density, diversity, frequency, dominance and abundance of natural species of flora and 

fauna existing in the ecosystem. Studies on biological aspect of ecosystems are significant 

under Environmental Impact Assessment for protection of natural flora and fauna from impacted 

and influenced zones of project.  

Field survey was conducted for baseline study of existing biological resources in Post-Monsoon, 

Pre-monsoon & Monsoon seasons and all the data has been gathered by direct inventory as 

well as through review of secondary information.  

3.4.1    Forest types and it composition in the study area 

Arunachal Pradesh exhibits the richest species diversity and can be considered as one of the 

most valuable region of active speciation in the country. The forests  (in  lower  foothills  of  the  

project  area)  comprises  tropical  plains  and riverine semievergreen plant species. In the mid 
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hills sub-tropical wet hill forest occurs, while towards higher elevations wet hill temperate, dense 

mixed coniferous and sub-alpine forest are prevalent.  

The forests present in the proposed Oju HE Project area have been grouped into different forest 

types, following the classification of Champion & Seth (1968). The major forest types observed 

in the study areas are discussed as below: 

I. Assam alluvial Plains semi-evergreen forests (2B/C1a) 
II. Eastern sub-montane semi-evergreen forest (2B/C1b) 
III. Secondary moist bamboo brakes (2B/2SI) 
IV. East Himalayan Sub-tropical wet hill forests (8B/CI) 
V. East Himalayan wet temperate forests (11B/C1) 
VI. East Himalayan dry temperate coniferous forest (13/C6) 

I. Assam alluvial Plains semi-evergreen forests (2B/C1a) 

This forest type occurs all along the foot hills in the heavy rainfall tract of Arunachal Pradesh. A 

dense evergreen forest occurs with some deciduous trees in the broken top storey.  These 

forests are seen in the heavy rainfall tract of Lesser Himalaya and soil is usually light and 

alluvial. Important associates of the top storey include Alnus nepalensis, Magnolia hodgsonii, 

Schima wallichii, Terminalia myriocarpa, Canarium strictum, Ficus semicordata, Ailanthus 

integrifolia, Pterospermum acerifolium, Engelhardtia spicata, Garuga gamblei, Livistona 

jenkinsiana, Persea odoratissima and Musa sp. Second storey is represented by trees like 

Oroxylum indicum, Rhus javanica, Bischofia javanica, Meliosma simplicifolia etc. Understorey is 

represented by bamboos, Canes, and many woody shrubs and climbers. This type of forest is 

found in downstream of power house site near Galey nalla. Epiphytes are represented by a few 

ferns, orchids and lianas that grow on the large tree trunks. Shrubs in these forests are 

represented by Debregessia longifolia, Boehmeria macrophylla, Livistona jenkinsiana, Oxyspora 

paniculata, Rubus ellipticus, Urena lobata, Solanum erianthum, Eurya acuminata etc. The forest 

floor, wherever disturbed, is covered with herbs and tall grasses like Pilea umbrosa, Ageratum 

conyzoides, Impatiens sp. Borreria articularis, Brachiaria distachya, Imperata cylindrica, 

Pogonatherum paniceum, Saccharum longisetosus etc. 

II. Eastern submontane semi-evergreen forest (2B/C1b) 

This forest type is developed in the sub-Himalayan tract of the Eastern Himalaya especially in 

North Bengal and Arunachal Pradesh. The rainfall is fairly heavy in this tract. The top storey 

consists of predominating tall evergreen species, with some deciduous trees and the lower 

storey is mainly composed of evergreen species. The top storey includes tree species like 

Gmelina arborea, Alnus nepalensis, Duabanga grandiflora, Macaranga denticulata, Michelia 

glabra, Terminalia myriocarpa, Schima wallichii, etc. Second storey consists of tree species like 
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Actinodaphne obovata, Celtis tetrandra, Garcinia acuminata, Gynocardia odorata, Meliosma 

pinnata, Rhus chinensis, and Trema orientalis. This type of forest was observed near Magiplace 

upstream area of power house upto confluence of Chettu and Dojubung nallah near Army 

camp.  Understorey is composed of many evergreen shrub species with some bamboos. The 

shrubby layer is composed of Leea asiatica, Bambusa tulda, B. pallida, Dendrocalamus 

hamiltonii, Rubus paniculatus, Urena lobata, etc. The common climbers are species of Clematis 

sp., Rubia cordifolia, Dioscorea floribunda, Parthenocissus quinquefolia, Mikania micrantha, 

Thladiantha cordifolia, Rhaphidophora species, Thunbergia coccinea and Stephania 

glandulifera. 

III. Secondary moist bamboo brakes (2B/2SI) 

The thorny bamboo brakes occur in northern and southern facing tropical semi-evergreen and 

mixed deciduous forest. The thorny bamboos (Bambusa tulda and Dendrocalamus hamiltonii) 

form large and thick clumps and make it impossible for the regeneration of any tree species.  

IV. East Himalayan Sub-tropical wet hill forests (8B/CI) 

These forests occur on hilly terrain between 1000 and 2000 m and are dominated by evergreen 

species, though some deciduous species also associated in the forest. The top canopy is 

represented by tall trees like Alnus nepalensis, Altingia excelsa, Cinnamomum sp. Castanopsis 

indica, Gmelina arborea, Schima wallichii, Ficus semicordata etc. The second storey is 

composed of trees like Trema orientalis, Rhus chinensis, Saurauia napaulensis, etc. The 

understorey consists of a number of shrubs and climbers and among shrubs found in these 

forests are Boehmeria macrophylla, Debregeasia longifolia, Oxyspora paniculata etc. The 

species like Actinidia deliciosa, Rhaphidophora species, Rubia cordifolia, Pothos scandens, 

Mikania micrantha, Dioscorea floribunda, etc. constitute important climbers and lianas. The 

ground flora at many places is disturbed and the canopy shows gaps. These gaps are 

represented by herbs and grasses viz., Andrographis paniculata, Ageratum conyzoides, 

Anaphalis busua, Pilea umbrosa, Impatiens species, Digitaria ciliaris, Panicum brevifolium, 

Saccharum species, etc. 

V. East Himalayan wet temperate forests (11B/C1) 

These forests are found between 1500 to 2700 m elevations on the higher hills of Subansari 

River. The top canopy is represented by Aesculus assamica, Acer species, Castanopsis indica, 

Alangium chinensis, Bischofia javanica, Alnus nepalensis etc. Shrubby associates of middle 

storey are Rubus species, Girardinia diversifolia, Myrsine semiserrata, Indigofera sp., 

Cotoneaster sp., and Thamnocalamus aristatus. These forests are found in upper reaches of 

proposed dam site upto Reddy village areas. Shrubs are represented by the species of Rubus 
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species, Sinarundinaria falcata, Viburnum erubescens, etc. There are only a few climber and 

twiners, while epiphytes are represented by ferns and orchids.  The ground flora is represented 

by species of Duchesnea indica, Mentha species, Artemisia nilagirica, Aconogonum molle, 

Lecanthus peduncularis, Anaphalis species, etc. 

VI. East Himalayan dry temperate coniferous forest (13/C6) 

These forests are found in upper zone of Reddy and Tasking areas, which form the catchment 

area of the project. The top and middle storey is composed of Pine sp., whereas the lower 

storey and ground vegetation have the typical coniferous associates. These include Acer 

acuminatum, Aesculus assamica, and Alnus nepalensis. Shrub layer is represented by 

Cotoneaster bacillaris, Berberis species, Eurya acuminata, Indigofera sp., Rubus ellipticus, R. 

niveus and Thamnocalamus spathiflorus. The ground flora consists of herbs and grasses 

belonging to the genera such as Anaphalis species, Artemisia species, Digitaria ciliaris, Pilea 

species, Rumex nepalensis, Stellaria nemorum and Impatiens sp. etc. 

 
3.4.2    Field Studies 

As a part of the Ecological Impact Assessment (EIA) study, ecological survey was conducted at 

different sites on three seasons (October, 2022, March, 2023 and June, 2023). The objectives 

of the ecological survey were to :- 

 Prepare a checklist of flora in the study area. 

 List rare/endangered species. 

 Determine frequency, density, abundance and IVI of different vegetation components. 

 Calculate species diversity indices of different plant communities in the study area. 

 Identification of economically important plant species like medicinal plants, timber, fuel wood 
etc. and listing accordingly.  

Six sampling sites were selected in the project area keeping in view the area to be adversely 

affected by the activities of the land to be acquired for Oju hydroelectric project, Upper Subansiri 

district (Arunachal Pradesh) construction. The sampling sites selected for terrestrial ecological 

survey in the project sampling sites were listed in Table-3.25. 

Table-3.25: The sampling sites selected for terrestrial ecological survey in study area                                                                                                                                                                                                                                                                                                                               

Study 
sites 

Name of 
Hydropower 
Project sites 

Description of study sites 
Coordinates study 

sites 

Site-1 Upstream 
Near redding village and adjoining 

areas 
28026’10.0’’N, 
93018’18.1’’E 

Site-2 
Submergence 

area 
Near Reddy village and adjoining 

areas 
28025’44.5’’N, 
93019’31.1’’E 

Site-3 Dam site Near Togo village and adjoining areas 
28025’40.0’’N, 
93020’59.4’’E 
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Study 
sites 

Name of 
Hydropower 
Project sites 

Description of study sites 
Coordinates study 

sites 

Site-4 Dumping area 
Near Chetu village/nalla and adjoining 

areas 
28024’28.8’’N, 
93023’21.8’’E 

Site-5 Power House site Near Karu nallah and adjoining areas 
28022’07.4’’N, 
93028’08.0’’E 

Site-6 Downstream Near Majaa nalla and adjoining areas 
28021’16.2’’N, 
93028’51.7’’E 

 

 
Figure-3.11: The sampling sites selected for terrestrial ecological survey in study area 
 
3.4.3   Methodology applied for the study 

For assessing the floral diversity in the study area both floristic survey and quantitative analysis 

of vegetation were undertaken. The quantitative analysis of vegetation was done by using 

quadrats as sampling units. The quadrats were laid randomly in identified sites of the project 

area. The vegetation analysis was undertaken by collecting numerical community data for trees, 

shrubs and herbs from the randomly laid quadrats. The size of vegetation patches, 25 each 

random quadrates of 10mX10m size were laid to study for tree, 5x5 m for shrubs and 1x1 m. 

During the survey, individuals within the quadrats were identified up to the species level, and the 

numbers of individuals of each species in each quadrat were counted. The CBH of all trees 

having girth of more than 30 cm (> 30 cm) and was measured. All individuals with 10 to 30 cm 

were considered as shrubs and saplings. Vegetation composition was evaluated by analyzing 
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the frequency, density, abundance, Basal area and importance value index (IVI) according to 

Mishra, (1968) and Curtis and McIntosh.  

Table-3.26: Number and size of quadrats laid at different sites  

Study 
Sites 

Name of Hydropower Project 
sites 

Vegetation 
components 

Number of 
quadrat 

laid 

Size of 
quadrat 

Site-1 
 

Upstream (Near redding village 
and adjoining areas) 

Tree 
Shrub 
Herb 

25 
25 
25 

10m x 10m 
5m x 5m 
1m x 1m 

Site-2 
Submergence area (Near Reddy 

village and adjoining areas) 

Tree 
Shrub 
Herb 

25 
25 
25 

10m x 10m 
5m x 5m 
1m x 1m 

Site-3 
Dam site (Near Togo village and 

adjoining areas) 

Tree 
Shrub 
Herb 

25 
25 
25 

10m x 10m 
5m x 5m 
1m x 1m 

Site-4 
Dumping area (Near Chetu 

village/nalla and adjoining areas) 

Tree 
Shrub 
Herb 

25 
25 
25 

10m x 10m 
5m x 5m 
1m x 1m 

Site-5 
Power house (Near Karu nallah 

and adjoining areas) 

Tree 
Shrub 
Herb 

25 
25 
25 

10m x 10m 
5m x 5m 
1m x 1m 

Site-6 Downstream (Near Majaa nalla and 
adjoining areas 

Tree 
Shrub 
Herb 

25 
25 
25 

10m x 10m 
5m x 5m 
1m x 1m 

 
Based on the quadrat data, frequency, density, cover (basal area), IVI and diversity index for 

each species were calculated using the following formula: 

Frequency: Frequency is the number of times a plant species occurs in a given number of 

quadrats. Frequency is usually expressed as a percentage and is sometimes called a 

Frequency Index. 

              
                                                

                                
     

Density: Density in plant ecology is defined as the number of individuals of a given species that 

occurs within a given sample unit or study area. Density is often used in a vegetation survey to 

describe a species' status in a plant community.  

For trees, 

          
                                                                

                                
    

 
 
For shrubs, 
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For herbs, 

         
                                                                

                                
        

 
Abundance: It is the study of the number of individuals of different species in the community 

per unit area. By quadrats method, samplings are made at random at several places and the 

number of individuals of each species was summed up for all the quadrats divided by the total 

number of quadrats in which the species occurred. It is represented by the equation: 

 

          
                                                               

                                                     
 

 Basal area: 

Basal area (m 2 ha-1) = Mean total basal area of all the individuals of the species per Quadrat 

and conversion to per hectare basis. 

 Importance Value Index 

This index is used to determine the overall importance of each species in the community 

structure. In calculating this index, the percentage values of the relative frequency, relative 

density and relative dominance are summed up together and this value is designated as the 

Importance Value Index or IVI of the species. 

Relative density: Relative density is the study of numerical strength of a species in relation to 

the total number of individuals of all the species and can be calculated as:  

                  
                                   

                                             
     

Relative frequency: The degree of dispersion of individual species in an area in relation to the 

number of all the species occurred. 

                   
                      

                                               
     

Relative dominance: Dominance of a species is determined by the value of the basal cover. 

Relative dominance is the coverage value of a species with respect to the sum of coverage of 

the rest of the species in the area. 

                   
                                

                                   
     

The total basal area was calculated from the sum of the total diameter of immerging stems. In 

trees, poles and saplings, the basal area was measured at breast height (1.5 meters) and by 

using the formula πr2. The importance value index (IVI) for different trees species were 

determined by summing up the Relative Density, Relative Frequency and Relative dominance. 

The Relative Density and Relative Frequency values were used to calculate the IVI of shrubs 
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and herbs. The importance value index is a measure of the relative contribution of a species to 

the community.  

Diversity index 

To assess diversity of floral elements and structure of the plant community in different study 

sites, various diversity indices were computed. A diversity index is a mathematical measure of 

species diversity in a community. They provide more information about community composition 

than simply species richness (i.e., the number of species present); they also take the relative 

abundances of different species into account. Three species diversity indices viz., Shannon 

index of general diversity (H), Dominance index (D) and Evenness index (e) were computed 

using PAST software. 

Shannon index 

It is an index used to measure diversity in categorical data. In a basic sense, it is the information 

entropy of the distribution in a given area treating species as symbols and their relative 

population sizes as the probability. The diversity index takes into account the number of 

individuals as well as number of taxa. It varies from 0 for communities with only a single taxon to 

high values for communities with many taxa, each with few individuals. The advantage of this 

index is that it takes into account the number of species and the evenness of the species. The 

index is increased either by having additional unique species, or by having greater species 

evenness. Higher values of Shannon index indicate that a particular community has more 

information. 

  
  

 
  (

  

 
) 

Dominance index 

Dominance index is always ranges from 0 - 1, indicates species dominance within community 

gives greater weight to common species. In addition, the value of Dominance closer to 1 

indicates areas dominated by single or few species. The value of Dominance had followed an 

opposite trend of diversity. The value of D Ranges from 0 (all taxa are equally present) to 1 (one 

taxon dominates the community completely). 

It is calculated as:-  

D=  ((
  

 
)
 
) 

Whereas ni is number of individuals of taxon i. The value of D Ranges from 0 (all taxa are 

equally present) to 1 (one taxon dominates the community completely). 
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The distribution of individuals among the species, referred to as evenness. Evenness compares 

the similarity of the population size of each of the species present. As species richness and 

evenness increase, so diversity increases. 

It was calculated using the formula: 
  

 
  where H is the Shannon’s index and S represents the 

number of species. It indicates the relative abundance or proportion of individuals among the 

species. 

3.4.4   Results of Floral Diversity 

i.  Floristic diversity 

During the field study for Oju Hydroelectric Project, Upper Subansiri district (Arunachal 

Pradesh), plant species were recorded  from study areas, during three seasons (Post-Monsoon, 

Pre-Monsoon & Monsoon), listed in Table-3.27 and Graphical analysis shown in Figure-3.12 for 

Post-Monsoon, Figure-3.13for Pre-Monsoon & Figure-3.14for Monsoon.    

Table-3.27: Different floral species recorded in three seasons (Post-Monsoon, Pre-
Monsoon & Monsoon) 

Habit Post-Monsoon Pre-Monsoon Monsoon 

Bamboo 4 4 4 

climber 21 21 21 

Grass 26 12 29 

Herb 65 50 81 

Orchid 13 4 6 

Parasite 1 - - 

Shrub 35 35 35 

Tree 33 33 33 

Fern - 4 4 

Total 198 163 213 
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Figure-3.12: Graphical analysis of number of various floral species recorded in the study 
sites during Post-Monsoon season 

 
Figure-13. Graphical analysis of number of various floral species recorded in the study 
sites during Pre-monsoon season 
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Bamboo, 4 
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NAME], 50 
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Figure-3.14  Graphical analysis of number of various floral species recorded in the study 
sites during monsoon season 
 
During Post-Monsoon, the highest number of plant species viz 122 species recorded from site-2 

followed by119 plant species at the site 6. The lowest number of species viz. 100 species was 

recorded from site-4. The details of Post-Monsoon season results are given in Tables-28. 

During Pre-Monsoon, the highest number of plant species viz 108 species recorded from site-6 

followed by106 plant species at the site 2. The lowest number of species viz. 90 species was 

recorded from site-5. The details of Pre-Monsoon season results are given in Tables-28. During 

Monsoon season, the highest number of plant species viz 129 species recorded from site-2 

followed by120 plant species at the site 1. The lowest number of species viz. 112 species was 

recorded from site-4. The details of Monsoon results are given in Tables-3.28. 

 

Table-3.28: Trees, shrubs and herb recorded in study area during field studies (Post-
Monsoon, Pre-Monsoon & Monsoon)                

Study areas 
Number of species 

Tree Shrub Herb Total 

Post-Monsoon Season 

Site-1 22 30 65 117 

Site-2 17 34 71 122 

Site-3 15 35 59 109 

Site-4 21 27 52 100 

Site-5 16 33 58 107 

Site-6 23 31 65 119 

Pre-Monsoon Season 

Site-1 22 30 50 102 

Site-2 17 34 55 106 

Bamboo, 4 
Cimber, 21 

Fern, 4 

Grass, 29 

[CATEGORY 
NAME], 81 

Orchid, 6 

Shrub, 35 

Tree, 33 

Number of species 
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Study areas 
Number of species 

Tree Shrub Herb Total 

Site-3 15 35 46 96 

Site-4 21 27 43 91 

Site-5 16 33 41 90 

Site-6 23 31 54 108 

Monsoon Season 

Site-1 22 30 68 120 

Site-2 17 34 78 129 

Site-3 15 35 66 116 

Site-4 21 27 64 112 

Site-5 16 33 65 114 

Site-6 23 31 65 119 

 

ii.   Floral Species  

From the floristic survey, during three seasons (Post- Monsoon, Pre-monsoon & Monsoon), a 

total of 243 plant species belong to 89 families recorded from study areas, listed in Table-3.29. 

The most dominant families were- Asteraceae (22) followed by Poaceae (25), Urticaceae & 

Orchidaceae (13), Cyperaceae (11), Araceae & Rubiaceae (9), Polygonaceae (8), Fabaceae 

(7), and Lamiaceae (5), Graphical analysis shown in Figure-3.17.  

Table-3.29: Plant species recorded in study area during field studies conducted for  three 
seasons (Post- Monsoon, Pre-monsoon & Monsoon) 

Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Acanthephippium striatum 
Lindl. 

- Orchidaceae Orchid - Monocot 

Acer sterculiaceum subsp. 
thomsonii (Miq.) A.E.Murray 

Karsing Aceraceae Tree LC Dicot 

Achyranthes aspera L. - Amarantheceae Herb - Dicot 

Acmella oleracea (L.) 
R.K.Jansen 

Marsang Asteraceae Herb - 
Dicot 

Acmella paniculata (Wall. ex 
DC.) R.K.Jansen 

- Asteraceae Herb LC Dicot 

Actinidia deliciosa (A.Chev.) 
C.F.Liang & A.R.Ferguson 

kiwi Actinidiaceae Climber - Dicot 

Aesculus assamica Griff. Raman-bih 
Hippocastanace
ae 

Tree - Dicot 

Ageratum conyzoides L. Goatweed Asteraceae Herb - Dicot 

Alangium chinense (Lour.) 
Harms  

Chika-
maruli 

Alangiaceae Tree - Dicot 

Alnus nepalensis D.Don - Betulaceae Tree LC Dicot 

Alocasia fornicata (Roxb.) 
Schott 

- Araceae Herb LC Monocot 

Alpinia calcarata (Haw.) 
Roscoe 

- Zinziberaceae Shrub - Monocot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Altingia excelsa Noronha Jutuli Altingiaceae Tree LC Dicot 

Amomum aromaticum Roxb.  - Zinziberaceae Herb - Monocot 

Amorphophallus commutatus 
(Schott) Engl. 

- Araceae Herb - Monocot 

Ampelocissus sikkimensis 
(M.A.Lawson) Planch. 

- Vitaceae Climber - Dicot 

Anaphalis busua (Buch.-Ham.) 
DC. 

- Asteraceae Herb - Dicot 

Anaphalis margaritacea (L.) 
Benth. & Hook.f. 

- Asteraceae Herb - Dicot 

Andrographis paniculata 
(Burm.f.) Nees 

- Acanthaceae Herb - Dicot 

Anisomeles indica (L.) Kuntze Gopati Lamiaceae Herb - Dicot 

Arabic species - Boraginaceae Herb - Dicot 

Arctium minus (Hill) Bernh.  - Asteraceae Herb - Dicot 

Ardisia crenata Sims - Primulaceae Herb - Dicot 

Arisaema consanguineum 
Schott 

- Araceae Herb - Monocot 

Artemisia annua L. Majtari Asteraceae Herb LC Dicot 

Artemisia indica Willd. Laglin Asteraceae  Herb 
 Dicot 

Artemisia vulgaris L. - Asteraceae Herb - Dicot 

Arundinella nepalensis Trin. - Poaceae Grass LC Monocot 

Asplenium phyllitidis D. Don Patalak Aspleniaceae Herb - Dicot 

Bambusa pallida Munro - Poaceae 
Bambo
o 

- Monocot 

Bambusa tulda Roxb. Tafoo Poaceae 
Bambo
o 

- Monocot 

Begonia species - Begoniaceae Herb - Dicot 

Bellis sylvestris Cirillo - Asteraceae Herb - Dicot 

Bergenia ciliata (Haw.) Sternb. - Saxifragaceae Herb LC Dicot 

Bidens pilosa L. Hou-bak Asteraceae  Herb 
 Dicot 

Boehmeria cylindrica (L.) Sw. - Urticaseae Shrub LC Dicot 

Boehmeria macrophylla 
Hornem. 

- Uticaceae Herb - Dicot 

Brachiaria distachya (L.) Stapf - Poaceae Grass - Monocot 

Brassaiopsis glomerulata 
(Blume) Regel 

- Araliaceae Tree LC Dicot 

Brucea javanica (L.) Merr. - Anacardiaceae Tree LC Dicot 

Buddleja asiatica Lour. - Buddlejaceae Shrub LC Dicot 

Capillipedium species - Poaceae Grass - Monocot 

Capsella bursa-pastoris (L.) 
Medik.  

- Boraginaceae Herb - Dicot 

Carex pendula Huds. - Cyperaceae Grass - Monocot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Castanopsis indica (Roxb. ex 
Lindl.) A.DC. 

Hingori Fagaceae Tree LC Dicot 

Celtis tetrandra Roxb. - Ulmaceae Tree LC Dicot 

Cenchrus echinatus L. Narik Poaceae Grass LC Monocot 

Centella asiatica (L.) Urb. - Apiaceae Herb LC Dicot 

Chromolaena odorata (L.) 
R.M.King & H.Rob. 

- Asteraceae Shrub - Dicot 

Chrysopogon fulvus (Spreng.) 
Chiov. 

- Poaceae Grass - Monocot 

Cirsium species - Asteraceae Herb - Dicot 

Clerodendrum glandulosum 
Lindl.  

- Verbenaceae Shrub - Dicot 

Clinopodium umbrosum 
(M.Bieb.) Kuntze 

- Lamiaceae Herb - Dicot 

Coelogyne corymbosa Lindl. - Orchidaceae Orchid - Monocot 

Colocasia affinis Schott - Araceae Herb - Monocot 

Crassocephalum crepidioides 
(Benth.) S.Moore 

- Asteraceae Herb - Dicot 

Cyclosorus parasiticus (L.) 
Farw. 

Rukdik 
Thelypteridacea
e 

Fern - 
Dicot 

Cymbidium ensifolium (L.) Sw. - Orchidaceae Orchid - Monocot 

Cynodon dactylon (L.) Pers. - Poaceae Grass - Monocot 

Cynoglossum zeylanicum 
(Vahl) Brand 

- Boraginaceae Herb - Monocot 

Cyperus compactus Retz.  - Cyperaceae Grass LC Monocot 

Cyperus cyperoides (L.) 
Kuntze 

- Cyperaceae Grass - Monocot 

Cyperus pilosus Vahl - Cyperaceae Grass LC Monocot 

Cyperus rotundus L. - Cyperaceae Grass - Monocot 

Datura stramonium L.  - Solanaceae Shrub - Dicot 

Debregeasia longifolia 
(Burm.f.) Wedd. 

- Urticaceae Shrub LC Dicot 

Dendrobium denudans D.Don - Orchidaceae Orchid - Monocot 

Dendrobium fargesii Finet  - Orchidaceae Orchid - Monocot 

Dendrocalamus hamiltonii 
Nees & Arn. ex Munro 

Kakaua Poaceae 
Bambo
o 

- Monocot 

Dendrocalamus strictus 
(Roxb.) Nees 

Katabans Poaceae 
Bambo
o 

- Monocot 

Derris species - Fabaceae Climber - Dicot 

Digitaria ciliaris (Retz.) Koeler - Poaceae Grass - Monocot 

Digitaria stricta Roth 
Finger 
grass 

Poaceae Grass - Monocot 

Dioscorea floribunda 
M.Martens & Galeotti 

- Dioscoreaceae Climber - Dicot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Diplazium polypodioides 
Blume  

- Athyriaceae Fern - 
Dicot 

Drymaria diandra Blume - 
Caryophyllacea
e 

Herb - Dicot 

Dryopteris nigropaleacea 
(Fraser-Jenk.) Fraser-Jenk.  

- Dryopteridaceae Fern - 
Dicot 

Duabanga grandiflora (DC.) 
Walp. 

Khokon Lythraceae Tree LC Dicot 

Duchesnea indica (Jacks.) 
Focke  

- Rosaceae Herb - Dicot 

Dysoxylum excelsum Blume Lali Meliaceae Tree - Dicot 

Dysphania ambrosioides (L.) 
Mosyakin & Clemants 

- Amaranthaceae Herb - Dicot 

Elatostema platyphyllum 
Wedd. 

- Urticaceae Herb - Dicot 

Embelia ribes Burm.f. Onior Myrsinaceae Herb - Dicot 

Emilia sonchifolia (L.) DC. ex 
DC. 

- Asteraceae Herb - Dicot 

Engelhardtia spicata Lechen 
ex Blume 

- Juglandaceae Tree LC Dicot 

Epilobium brevifolium D.Don - Onagraceae Herb - Dicot 

Eria biflora Griff.  - Orchidaceae Orchid - Monocot 

Erigeron bonariensis L.  Daglentao Asteraceae  Herb 
 Dicot 

Eriophorum comosum (Wall.) 
Nees 

- Cyperaceae Grass - Monocot 

Eryngium foetidum L. Hariyo Apiaceae Herb - Dicot 

Euphorbia hirta L. - Euphorbiaceae Herb - Dicot 

Eurya acuminata DC. Marmura Theaceae Shrub - Dicot 

Fagopyrum acutatum (Lehm.) 
Mansf. ex K.Hammer 

Buckwheat Polygonaceae Herb - Dicot 

Fallopia baldschuanica 
(Regel) Holub 

- Polygonaceae Herb - Dicot 

Festuca rubra L. - Poaceae Grass DD Monocot 

Ficus auriculata Lour. - Moraceae Tree LC Dicot 

Fimbristylis aestivalis Vahl - Cyperaceae Grass - Monocot 

Galinsoga parviflora Cav. - Asteraceae Herb - Dicot 

Galium species Tamin Rubiaceae Climber - Dicot 

Galium species Tamin Rubiaceae Climber - Dicot 

Garcinia stipulata T.Anderson - Clusiaceae Shrub - Dicot 

Garnotia species - Poaceae Grass - Monocot 

Garuga floribunda var. 
gamblei (King ex W.W.Sm.) 
Kalkman 

Pani-amora Burseraceae Tree LC Dicot 

Gastrochilus species - Orchidaceae Orchid - Monocot 



Oju Subansiri Hydro Power Corporation Pvt. Ltd              CEIA Study for Oju HEP, Arunachal Pradesh 

 

WAPCOS Limited   3-46 

Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Geranium nepalense Sweet  - Geraniaceae Herb LC Dicot 

Gerbera piloselloides (L.) 
Cass. 

- Asteraceae Herb - Dicot 

Girardinia diversifolia (Link) 
Friis 

- Urticaceae Shrub - Dicot 

Gmelina arborea Roxb. Gomari Verbenaceae Tree LC Dicot 

Gnaphalium affine D.Don Buli Asteraceae  Herb - Dicot 

Gonostegia hirta (Blume ex 
Hassk.) Miq. 

Oyik Urticaceae Herb - 
Dicot 

Gouania tiliifolia Lam. Jwarpat Rhamnaceae Shrub - Dicot 

Gynocardia odorata R.Br.  Chalmugra Achariaceae Tree - Dicot 

Habenaria species - Orchidaceae Orchid - Monocot 

Hedychium coccineum Buch.-
Ham. ex Sm.  

- Zinziberaceae Herb - Monocot 

Hedychium gracile Roxb. Bibu Zingiberaceae Herb - Monocot 

Hedyotis scandens Roxb.  - Rubiaceae Herb - Dicot 

Homalomena aromatica 
(Spreng.) Schott 

- Araceae Herb - Dicot 

Houttuynia cordata Thunb. Loram Saururaceae Herb - Dicot 

Hydrangea anomala D. Don - Hydrangeacaea Shrub - Dicot 

Hypericum species - Hypericaceae Shrub - Dicot 

Ichnanthus pallens var. major 
(Nees) Stiebe 

- Poaceae Grass - Monocot 

Impatiens species - Balsaminaceae Herb - Dicot 

Imperata cylindrica (L.) 
Raeusch. 

- Poaceae Grass - Monocot 

Indigofera species - Fabaceae Shrub - Dicot 

Inula species - Asteraceae Herb - Dicot 

Isachne polygonoides (Lam.) 
Döll  

- Poaceae Grass - Monocot 

Juglans regia L. Targa Juglandaceae Tree LC Dicot 

Juncus species - Juncaceae Herb - Monocot 

Justicia gendarussa Burm.f. - Acanthaceae Herb - Dicot 

Kydia calycina Roxb. Pichola Malvaceae Tree LC Dicot 

Kyllinga brevifolia Rottb.  - Cyperaceae Grass LC Monocot 

Laggera pterodonta (DC.) 
Sch.Bip. ex Oliv. 

- Fabaceae Herb - Dicot 

Laphangium luteoalbum (L.) 
Tzvelev 

- Asteraceae Herb - Dicot 

Lasia spinosa (L.) Thwaites  Beying Araceae Herb 
 Dicot 

Lecanthus peduncularis (Wall. 
ex Royle) Wedd. 

- Urticaceae Herb - Dicot 

Leea asiatica (L.) Ridsdale - Leeaceae Shrub - Dicot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Leea indica (Burm. f.) Merr. - Vitaceae Shrub LC Dicot 

Lindernia anagallis (Burm.f.) 
Pennell  

- 
Scrophulariacea
e 

Herb LC Dicot 

Livistona jenkinsiana Griff. - Arecaceae Tree - Monocot 

Lobelia montana Reinw. ex 
Blume 

- Campanulaceae Herb - Dicot 

Luisia species - Orchidaceae Orchid - Monocot 

Macaranga denticulata 
(Blume) Müll.Arg.  

Moralia Euphorbiaceae Tree LC Dicot 

Macropanax dispermus 
(Blume) Kuntze 

- Araliaceae Tree LC Dicot 

Maesa indica (Roxb.) A. DC. - Myrsinaceae Shrub LC Dicot 

Magnolia hodgsonii (Hook.f. & 
Thomson) H.Keng 

Boromthuri Magnoliaceae Tree LC Dicot 

Magnolia hookeri (Cubitt & 
W.W.Sm.) D.C.S.Raju & 
M.P.Nayar 

Pan-sopa Magnoliaceae Tree DD Dicot 

Melastoma malabathricum L. - 
Melastomatacea
e 

Shrub - Dicot 

Meliosma species Sankonaro Sabiaceae Tree - Dicot 

Mentha longifolia (L.) L. - Lamiaceae Herb LC Dicot 

Mikania micrantha Kunth - Asteraceae Climber - Dicot 

Millettia species - Fabaceae Climber - Dicot 

Mimosa pudica L.  Chuimui Fabaceae Herb - Dicot 

Mollugo disticha Ser. Talen Molluginaceae Herb - Dicot 

Musa balbisiana Colla - Musaceae Shrub LC Monocot 

Mycetia longifolia (Wall.) 
Kuntze 

Tangmge Rubiaceae Shrub - Dicot 

Neyraudia reynaudiana 
(Kunth) Keng ex Hitchc. 

- Poaceae Grass - Monocot 

Osbeckia stellata Buch.-Ham. 
ex Ker Gawl. 

- 
Melastomatacea
e 

Shrub - Dicot 

Oxalis corniculata L. Proku Oxalidaceae Herb - Dicot 

Oxyspora paniculata (D. Don) 
DC. 

- Melastomaceae Shrub - Dicot 

Paederia foetida L. - Rubiaceae Climber - Dicot 

Panicum brevifolium L. - Poaceae Grass - Monocot 

Paphiopedilum species - Orchidaceae Orchid - Monocot 

Parthenocissus quinquefolia 
(L.) Planch.  

- Vitaceae Cimber LC Dicot 

Pedalium murex L.  - Pedaliaceae Herb - Dicot 

Perilla frutescens (L.) Britton Namdung Lamiaceae Herb LC Dicot 

Persea odoratissima (Nees) 
Kosterm. 

- Lauraceae Tree - Dicot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Persicaria barbata (L.) H.Hara - Polygonaceae Herb LC Dicot 

Persicaria capitata (Buch.-
Ham. ex D.Don) H.Gross 

- Polygonaceae Herb - Dicot 

Persicaria hydropiper (L.) 
Delarbre 

- Polygonaceae Herb LC Dicot 

Pheobe species Bonsun Lauraceae Tree - Dicot 

Phrynium pubinerve Blume - Marantaceae Herb - Dicot 

Pilea plataniflora C.H. Wright - Urticaceae Herb - Dicot 

Pilea pumila (L.) A. Gray  - Urticaceae Herb - Dicot 

Pilea umbrosa Blume - Urticaceae Herb - Dicot 

Pinalia bractescens (Lindl.) 
Kuntze 

- Orchidaceae Orchid - Monocot 

Pinus species Taru Pinaceae Tree - 
Gymnosp
erm 

Plantago asiatica subsp. erosa 
(Wall.) Z.Yu Li  

- Plantaginaceae  Herb - Dicot 

Plantago major L. - Plantaginaceae Herb LC Dicot 

Plectranthus esculentus 
N.E.Br.  

Engin 
Taree 

Convolvulceae Herb - 
Dicot 

Poa species - Poaceae Grass - Monocot 

Pogonatherum paniceum 
(Lam.) Hack. 

- Poaceae Grass LC Monocot 

Pogostemon benghalensis 
(Burm.f.) Kuntze 

- Lamiaceae Herb - Dicot 

Polygonum molle D. Don - Polygonaceae Shrub - Dicot 

Pothos scandens L. - Araceae Climber - Monocot 

Pottsia laxiflora (Blume) 
Kuntze 

- Apocynaceae Climber - Dicot 

Pouzolzia zeylanica (L.) Benn. - Urticaceae Herb - Dicot 

Pterospermum acerifolium (L.) 
Willd. 

Hatipolia Sterculiaceae Tree LC Dicot 

Pycreus flavidus (Retz.) 
T.Koyama 

- Cyperaceae Grass LC Monocot 

Rhaphidophora decursiva 
(Roxb.) Schott 

- Araceae Climber - Monocot 

Rhaphidophora 
hongkongensis Schott 

- Araceae Climber - Monocot 

Rhynchospora corymbosa (L.) 
Britton 

- Cyperaceae Grass LC Dicot 

Rhynchostylis retusa (L.) 
Blume 

- Orchidaceae Orchid - Monocot 

Rorippa indica (L.) Hiern  - Brassicaseae Herb - Dicot 

Rubia cordifolia L. - Rubiaceae Climber - Dicot 

Rubia sikkimensis Kurz - Rubiaceae Climber - Dicot 

Rubus ellipticus Sm. Jijinprin Rosaceae Shrub LC Dicot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Rumex hastatus D. Don Churki Polygonaceae Herb - Dicot 

Rumex nepalensis Spreng. Khatura Polygonaceae Herb - Dicot 

Saccharum longisetosum 
(Andersson) V.Naray. ex Bor  

- Poaceae Grass - Monocot 

Saccharum rufipilum Steud.  - Poaceae Grass - Monocot 

Saccharum spontaneum L. - Poaceae Grass LC Monocot 

Sambucus ebulus L.  - Adoxaceae Herb - Dicot 

Saurauia napaulensis DC. 
Argongma 
shim 

Saurauiaceae Tree LC Dicot 

Schima wallichii Choisy Makrisal Theaceae Tree LC Dicot 

Scleria terrestris (L.) Fassett - Cyperaceae Grass LC Monocot 

Scoparia dulcis L. - Plantaginaceae Herb - Dicot 

Scurrula elata (Edgew.) 
Danser 

- Loranthaceae Parasite - Dicot 

Sida rhombifolia L. Boriala Malvaceae Shrub - Dicot 

Sigesbeckia orientalis L. - Asteraceae Herb - Dicot 

Smilax aspera L.  - Smilaceae Climber - Monocot 

Solanum erianthum D. Don - Solanaceae Shrub - Dicot 

Solanum torvum Sw.  - Solanaceae Shrub - Dicot 

Solanum viarum Dunal - Solanaceae Shrub LC Dicot 

Sonchus oleraceus (L.) L. - Asteraceae Herb - Dicot 

Spermacoce articularis L.f. - Rubiaceae Herb - Dicot 

Spilanthes acmella (L.) L. Akarkara Asteraceae Herb - Dicot 

Stachytarpheta indica (L.) 
Vahl 

- Verbenaceae Shrub LC Dicot 

Stellaria media (Linn.) Vill. - 
Caryophyllacea
e 

Herb - Dicot 

Stellaria nemorum subsp. 
glochidisperma Murb.  

- 
Carryophillacae
a 

Herb - Dicot 

Stephania glandulifera Miers - 
Menispermacea
e 

Climber - Dicot 

Stephania japonica (Thunb.) 
Miers 

- 
Manispermacea
e 

Climber - Dicot 

Strobilanthes species - Acanthaceae Shrub - Dicot 

Tacca integrifolia Ker Gawl. Tagoon Dioscoraceae  Herb - Dicot 

Terminalia myriocarpa Van 
Heurck & Müll. Arg. 

Hollock Combretaceae Tree - Dicot 

Tetrastigma obovatum 
Gagnep.  

- Vitaceae Climber - Dicot 

Thalictrum foliolosum DC. Mamiri Ranunculaceae Herb - Dicot 

Thladiantha cordifolia (Blume) 
Cogn. 

- Cucurbitacea Climber - Dicot 

Thunbergia coccinea Wall. - Acanthaceae Climber - Dicot 
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Botanical name 
Common/l
ocal name 

Family Habitat 
IUCN 

Status 
Division 

Thysanolaena latifolia (Roxb. 
ex Hornem.) Honda 

- Poaceae Grass - Monocot 

Torenia asiatica L. - Linderniaceae Herb - Dicot 

Torenia thouarsii (Cham. & 
Schltdl.) Kuntze 

- Linderniaceae Herb - Dicot 

Toxicodendron hookeri (K.C. 
Sahni & Bahadur) C.Y. Wu & 
T.L. Ming 

- Anacardiaceae Tree LC Dicot 

Trema amboinensis (Willd.) 
Blume 

- Ulmaceae Shrub - Dicot 

Trema orientalis (L.) Blume - Ulmaceae Tree LC Dicot 

Trifolium repens L.  
White 
clover 

Fabaceae Herb - Dicot 

Urena lobata L. 
Hon-
borolua 

Malvaceae Shrub LC Dicot 

Urtica dioica L. Sadde Urticaceae Shrub LC Dicot 

Urtica parviflora Roxb.  Posh Phon Urticaceae Herb - Dicot 

Vanda coerulea Griff. ex Lindl. - Orchidaceae Orchid - Monocot 

Vicia pannonica Crantz 
Hungarian 
vetch 

Fabaceae Herb LC Dicot 

Wallichia caryotoides Roxb. - Arecacea Shrub - Monocot 

Xanthium strumarium L. - Asteraceae Herb - Dicot 

Zanthoxylum acanthopodium 
DC.  

Yokhung Rubiaceae Shrub LC Dicot 

Note- Least Concern (LC), Not Applicable (-) and Data Deficient (DD) 

 
 
Figure-3.15: Graphical analysis of the dominant families in the study area, during three 
season (Post-Monsoon, Pre-monsoon & Monsoon) 
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3.4.5   Medicinal plants 

The use of medicinal plants by the various tribes of Arunachal Pradesh shows the importance of 

the local medicinal plants to the peoples of the state. The local people uses different parts of 

medicinal plant species as medicine for various ailments where leaves and fruits are the 

common parts utilized for preparation of medicines. The diseases like jaundice, dysentery, 

malaria, fever, cough, etc. are common health problem that can be cured by the local herbal 

medicines. Anaphalis busua, Andrographis paniculata, Mentha longifolia, Artemisia vulgaris, 

Plantago major, Justicia gendarussa, Callicarpa arborea, Xanthium strumarium, Rubus 

ellipticus, etc. are the most important medicinal plants in the study area. The list of some 

medicinally important plant species observed in the study area and their uses are given in 

Table-3.30. 

Table-3.30: Medicinal plant species recorded from the study area 

Plant species Used purposes 

Ageratum conyzoides 
wound, burned antimicrobe, arthrosis, headache, and 
dyspnea. 

Anaphalis busua  cuts and wounds 

Clerodendrum glandulosum skin diseases, cough, and dysentery 

Andrographis paniculata 
diabetes, high blood pressure, ulcer, leprosy, bronchitis, 
skin diseases, flatulence, colic, influenza, dysentery, 
dyspepsia and malaria 

Pilea umbrosa skin disorders 

Sonchus oleraceus 
 high blood pressure, heart disease, asthma and mental 

illnesses like depression 

Scoparia dulcis 
diarrhea, stomach-ache, kidney stones, kidney 
problems, and fever 

Mentha longifolia indigestion and inflammation 

Bergenia ciliata 
bladder diseases, heart diseases, lung and liver 
diseases, spleen enlargement, tumors, ulcers, piles, 
dysentery, eyesores, cough, and fever 

Anaphalis busua  cuts and wounds 

Girardinia diversifolia  headaches and swollen joints 

Artemisia vulgaris  gynecological ailments and gastrointestinal diseases  

Zanthoxylum acanthopodium  toothache, stomach disorder, Cold and cough 

Capsella bursa-pastoris  
mild heart failure, low blood pressure, and nervous 
heart complaints 

Vanda coerulea eye drops 

Gmelina arborea  burning  sensations, snake-bite and scorpion 

Justicia gendarussa 
inflammatory disorders, asthma, hepatic injuries, 
pathogenic infection and antiproliferative 

Geranium nepalense gastric ulcer, and duodenal ulcer 

Arisaema consanguineum stomach disorder, cuts and wound 

Pouzolzia zeylanica  
cough, pulmonary tuberculosis, sore throat, enteritis 
and dysentery 

Macaranga denticulata bone fracture and sprain 
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Plant species Used purposes 

Rhaphidophora decursiva  fever, backache, stomach     disorder and aphrodisiac 

Xanthium strumarium  
headache, gastric ulcer, urticaria, rheumatism bacterial, 
fungal infections and arthritis 

Urena lobata  fever, gastric diseases and headache 

Solanum torvum  toothache and gum bleeding 

Plantago major  
constipation, coughs, wounds, infection, fever, bleeding 
and inflammation 

Mikania micrantha  Swelling, skin eruption and throat complaints 

Alpinia calcarata antibacterial, antifungal 

Dioscorea floribunda  
cough, cold, stomach ache, leprosy, burns, fungal 
diseases, skin diseases, contraceptive, dysentery, 
arthritis and rheumatism 

Smilax aspera  diuretic, stimulant and tonic 

Sida rhombifolia snake bite and gonorrhea 

Rubus ellipticus  coughs, fevers, colic and sore throat 

 
 
3.4.6  Economically Important Plants 
 
The forests in Arunachal Pradesh are endowed with many useful plant species viz., timber, 

food, fiber, fodder, fuel wood yielding species, medicinal plants, bamboos, rattans, wild 

ornamental plants, etc. The indigenous people in the state live in close association with the 

forests and have accumulated a vast treasure of knowledge related to utilization of plants. The 

usage of various plant species by the local tribes varies with the altitude and availability of 

resources in the surrounding areas. The local tribes also collect a number of wild edible fruits 

and vegetables from the nearby forest areas to supplement the domestic nutritional 

requirements. During floristic survey common plant species recorded used by local people in the 

study areas were- Aesculus assamica, Saccharum spontaneum, Macropanax dispermus,  

Digitaria ciliaris, Pinus species, Urena lobata, Castanopsis indica, Fimbristylis aestivalis, 

Juglans regia, Acer sterculiaceum, Eryngium foetidum, Dendrocalamus strictus, Toxicodendron 

hookeri, Achyranthes aspera, Magnolia hookeri, Alnus nepalensis, Duabanga grandiflora, 

Bambusa tulda, Buddleja asiatica, Trema orientalis, Terminalia myriocarpa and Arundinella 

nepalensis.  

3.4.7   Identification of RET plant species  
 

RET plant species are not observed in the land to be acquired for various project 

appurtenances. 
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3.4.8    Eco-sensitive Zones  
 
Within 10 km radius, there is no any wildlife sanctuary, national park or other ecological 

sensitive area as per the information retrieved from the state forest department of the district 

and from the locals as well.  

3.4.9   Lower plant diversity  
 
The Lower Plants diversity contains bryophytes (mosses and liverworts), pteridophytes and 

lichens.  

Pteridophytes 

Pteridophytes make as important contribution to the earth’s plant diversity. Being the second 

largest group of vascular plants, they form a significant and dominant component of many plant 

communities. During field survey pteridophytes species observed in the study areas were- 

Cyathea spinulosa, Cyclosorus appendiculatus, Pteris spp., Asplenium spp., Pyrrosia 

lanceolata, Arthromeris wallichiana, Antrophyum plantagineum, Diplazium caudatum, Athyrium 

angustum, Dipteris wallichii, and Lepisorus spp. 

Bryophytes 

Bryophytes are small, non-vascular plants, such as mosses, liverworts and hornworts. They 

play a vital role in regulating ecosystems because they provide an important buffer system for 

other plants, which live alongside and benefit from the water and nutrients that bryophytes 

collect. Some bryophyte species are amongst the first to colonise open ground. Bryophytes are 

also very good indicators of habitat quality as many plant species in this group are sensitive to 

levels of moisture in the atmosphere, which are lower in disturbed habitats because there is less 

shade. During field survey brophytes recorded from study area were- Bartramia leptodonta, 

Mnium laevinerve, Marchantia palmate and Marchantia polymorpha.  

Lichens 

Lichen is a composite organism that arises from algae or cyanobacteria living among filaments 

of multiple fungi species in a mutualistic relationship. They are a keystone species in many 

ecosystems. They serve as a food source and habitat for many animals such as deer, birds, and 

rodents. They provide nesting materials for birds. They protect trees and rocks from extreme 

elements such as rain, wind, and snow. During primary field survey and secondary source, and 

discussion with local people some lichens recorded from study were- Acanthothecis spp, 

Leptogium denticulatum, Cladonia aggregate, and Cetraria stracheyi.  
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3.4.10    Quantitative Analysis of various sampling sites 

Site-1 (Upstream- Near redding village and adjoining areas) 

Tree 

A total of 22 tree species (≥ 5 cm dbh or ≥16 cm GBH) were recorded, during three season 

(Post-Monsoon, Pre-Monsoon & Monsoon) from field studies. The density of tree species 

recorded was 298 individuals (ha-1). In terms of density, Pinus species were the dominant tree 

(30 individuals ha-1) followed by Juglans regia (28 individual’s ha-1). The total basal area of tree 

recorded were 148.54 m 2 ha -1 from site-1. In terms of basal area Juglans regia has maximum 

basal area as compared to other tree. In terms of importance value index (IVI), Pinus species 

was the dominant tree (IVI= 30.06) followed by Juglans regia (IVI= 29.50) in Table-3.31. 

Table-3.31: Frequency, density, basal area, IVI, volume, abundance for the tree species 
recorded, during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon) at site-1 (Near 
Redding village and upstream areas) 

Botanical Name 
Frequ
ency 
(%) 

Density 
(Individu
al ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volum
e 
(m3) 

Abun
dance 

Aesculus assamica Griff. 28 22 12.54 22.25 1.00 1.57 

Alnus nepalensis D.Don 36 26 15.34 27.31 1.38 1.44 

Altingia excelsa Noronha 16 12 6.12 11.82 0.43 1.5 

Brassaiopsis glomerulata (Blume) 
Regel 

12 10 4.9 9.41 0.29 1.67 

Brucea javanica (L.) Merr. 20 10 3.8 10.50 0.23 1 

Castanopsis indica (Roxb. ex 
Lindl.) A.DC. 

12 8 4.56 8.51 0.27 1.33 

Duabanga grandiflora (DC.) Walp. 16 10 5.9 11.00 0.41 1.25 

Ficus auriculata Lour. 16 10 4.9 10.32 0.34 1.25 

Garuga floribunda var. gamblei 
(King ex W.W.Sm.) Kalkman 

20 14 5.32 12.87 0.32 1.4 

Juglans regia L. 40 28 16.24 29.50 0.97 1.4 

Kydia calycina Roxb. 16 8 2.88 8.29 0.20 1 

Macaranga denticulata (Blume) 
Müll.Arg.  

12 8 2.96 7.43 0.24 1.33 

Magnolia hookeri (Cubitt & 
W.W.Sm.) D.C.S.Raju & 
M.P.Nayar 

16 10 5.7 10.86 0.40 1.25 

Meliosma species 28 18 7.02 17.19 0.42 1.29 

Persea odoratissima (Nees) 
Kosterm. 

12 10 5.1 9.54 0.26 1.67 

Pinus species 44 30 14.7 30.06 1.03 1.36 

Pterospermum acerifolium (L.) 
Willd. 

12 8 3.04 7.48 0.21 1.33 

Saurauia napaulensis DC. 24 16 9.12 17.01 0.55 1.33 
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Botanical Name 
Frequ
ency 
(%) 

Density 
(Individu
al ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volum
e 
(m3) 

Abun
dance 

Schima wallichii Choisy 12 8 4.72 8.61 0.28 1.33 

Terminalia myriocarpa Van Heurck 
& Müll. Arg. 

12 10 2.9 8.06 0.23 1.67 

Toxicodendron hookeri (K.C. 
Sahni & Bahadur) C.Y. Wu & T.L. 
Ming 

8 6 2.94 5.83 0.21 1.5 

Trema orientalis (L.) Blume 24 16 7.84 16.15 0.39 1.33 

Total 436 298 148.54 300 10.07 30.22 

 
Shrubs 

A total of 30 shrub species were recorded, during three season (Post-Monsoon, Pre-Monsoon & 

Monsoon) from field studies. The density of shrub species recorded was 476 individuals (ha-1). 

In terms of density, Urtica dioica were the dominant shrub (36 individuals ha-1) followed by 

Clerodendrum glandulosum (32 individual’s ha-1). In terms of importance value index (IVI), 

Urtica dioica was the dominant shrub (IVI= 15.17) followed by Clerodendrum glandulosum (IVI= 

13.24) in Table-3.32. 

Table-3.32: Frequency, density, IVI and abundance for the shrub species recorded, 
during three season (Post-Monsoon, Pre-Monsoon & Monsoon)  at site-1 (Near Redding 
village and upstream areas) 

Botanical Name 
Frequency 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abundanc
e 

Bambusa tulda Roxb. 16 16 7.71 1 

Stephania japonica (Thunb.) Miers 8 12 4.69 1.5 

Ampelocissus sikkimensis (M.A.Lawson) 
Planch. 

8 8 3.85 1 

Derris species 12 12 5.78 1 

Millettia species 8 12 4.69 1.5 

Paederia foetida L. 12 16 6.62 1.33 

Pottsia laxiflora (Blume) Kuntze 8 12 4.69 1.5 

Rhaphidophora hongkongensis Schott 12 12 5.78 1 

Stephania glandulifera Miers 16 20 8.55 1.25 

Tetrastigma obovatum Gagnep.  8 12 4.69 1.5 

Thladiantha cordifolia (Blume) Cogn. 12 16 6.62 1.33 

Boehmeria cylindrica (L.) Sw. 16 20 8.55 1.25 

Buddleja asiatica Lour. 24 28 12.40 1.17 

Clerodendrum glandulosum Lindl.  24 32 13.24 1.33 

Debregeasia longifolia (Burm.f.) Wedd. 16 24 9.39 1.5 

Girardinia diversifolia (Link) Friis 12 20 7.46 1.67 

Gouania tiliifolia Lam. 8 8 3.85 1 

Hypericum species 12 20 7.46 1.67 

Indigofera species 8 12 4.69 1.5 

Leea asiatica (L.) Ridsdale 16 20 8.55 1.25 
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Botanical Name 
Frequency 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abundanc
e 

Melastoma malabathricum L. 12 20 7.46 1.67 

Mycetia longifolia (Wall.) Kuntze 8 8 3.85 1 

Polygonum molle D. Don 8 12 4.69 1.5 

Rubus ellipticus Sm. 12 16 6.62 1.33 

Sida rhombifolia L. 12 12 5.78 1 

Solanum torvum Sw.  8 12 4.69 1.5 

Stachytarpheta indica (L.) Vahl 4 4 1.93 1 

Strobilanthes species 12 16 6.62 1.33 

Trema amboinensis (Willd.) Blume 8 8 3.85 1 

Urtica dioica L. 28 36 15.17 1.29 

Total 368 476 200 38.87 

 
Herbs 

A total of 65 herb species were recorded, during Post-Monsoon season from field studies. The 

density of herb species recorded was 110000 individuals (ha-1). In terms of density, Plantago 

major & Alocasia fornicata were the dominant herb (3600 individuals ha-1) followed by Rumex 

nepalensis (3200 individual’s ha-1). In terms of importance value index (IVI), Plantago major & 

Alocasia fornicata was the dominant herb (IVI= 6.84) followed by Rumex nepalensis (IVI= 5.46) 

in Table-3.33. 

A total of 50 herb species were recorded, during Pre-Monsoon season from field study. The 

density of herb species recorded was 96400 individuals (ha-1). In terms of density, Panicum 

brevifolium were the dominant herb species (5200 individuals ha-1) followed by Pilea pumila 

(4400 individual’s ha-1). In terms of importance value index (IVI), Panicum brevifolium was the 

dominant herb species (IVI= 10.48) followed by Pilea pumila (IVI= 9.08) in Table-3.34. 

A total of 68 herb species were recorded, during Monsoon from field study. The density of herb 

species recorded was 132400 individuals (ha-1). In terms of density, Pilea plataniflora were the 

dominant herb species (6800 individuals ha-1) followed by Ageratum conyzoides (5600 

individual’s ha-1). In terms of importance value index (IVI), Pilea plataniflora was the dominant 

herb species (IVI= 9.78) followed by Pilea pumila (IVI= 8.03) in Table-3.35. 

Table-3.33: Frequency, density, IVI and abundance for the herb species recorded from 
study areas during Post-Monsoon season at site-1 (Near Redding village and upstream 
areas) 

Botanical Name 
Frequency 
(%) 

Density 
(Individu
al ha-1) 

IVI Abundance 

Arundinella nepalensis Trin. 8 1200 2.11 1.5 

Brachiaria distachya (L.) Stapf  12 2000 3.35 1.67 

Capillipedium species 8 800 1.75 1 
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Botanical Name 
Frequency 
(%) 

Density 
(Individu
al ha-1) 

IVI Abundance 

Carex pendula Huds. 12 2000 3.35 1.67 

Chrysopogon fulvus (Spreng.) Chiov. 8 1200 2.11 1.5 

Cyperus compactus Retz.  12 2000 3.35 1.67 

Digitaria ciliaris (Retz.) Koeler 8 1200 2.11 1.5 

Eriophorum comosum (Wall.) Nees 12 1600 2.99 1.33 

Fimbristylis aestivalis Vahl 12 1200 2.62 1 

Garnotia species 16 2000 3.86 1.25 

Ichnanthus pallens var. major (Nees) Stieber 12 1600 2.99 1.33 

Panicum brevifolium L. 16 2400 4.22 1.5 

Poa species 12 2000 3.35 1.67 

Pogonatherum paniceum (Lam.) Hack. 8 800 1.75 1 

Pycreus flavidus (Retz.) T.Koyama 8 2000 2.84 2.5 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

12 2000 3.35 1.67 

Scleria terrestris (L.) Fassett 16 2400 4.22 1.5 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

8 1200 2.11 1.5 

Alocasia fornicata (Roxb.) Schott 28 3600 6.84 1.29 

Amomum aromaticum Roxb.  12 1600 2.99 1.33 

Amorphophallus commutatus (Schott) Engl. 12 2000 3.35 1.67 

Anaphalis busua (Buch.-Ham.) DC. 16 2000 3.86 1.25 

Anaphalis margaritacea (L.) Benth. & Hook.f. 8 1200 2.11 1.5 

Arabic species 4 400 0.87 1 

Arctium minus (Hill) Bernh.  16 2000 3.86 1.25 

Ardisia crenata Sims 12 2000 3.35 1.67 

Cirsium species 16 2800 4.59 1.75 

Clinopodium umbrosum (M.Bieb.) Kuntze 8 800 1.75 1 

Colocasia affinis Schott 12 2000 3.35 1.67 

Crassocephalum crepidioides (Benth.) 
S.Moore 

12 1600 2.99 1.33 

Cynoglossum zeylanicum (Vahl) Brand 12 1200 2.62 1 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

16 2000 3.86 1.25 

Elatostema platyphyllum Wedd. 12 1600 2.99 1.33 

Emilia sonchifolia (L.) DC. ex DC. 8 1200 2.11 1.5 

Epilobium brevifolium D.Don 8 1200 2.11 1.5 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

16 2000 3.86 1.25 

Fallopia baldschuanica (Regel) Holub 12 1200 2.62 1 

Impatiens species 12 2000 3.35 1.67 

Inula species 8 800 1.75 1 

Justicia gendarussa Burm.f. 12 1600 2.99 1.33 

Laphangium luteoalbum (L.) Tzvelev 12 1200 2.62 1 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

8 1200 2.11 1.5 

Lindernia anagallis (Burm.f.) Pennell  16 2000 3.86 1.25 
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Botanical Name 
Frequency 
(%) 

Density 
(Individu
al ha-1) 

IVI Abundance 

Lobelia montana Reinw. ex Blume 12 1600 2.99 1.33 

Mollugo disticha Ser. 8 1200 2.11 1.5 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

8 1200 2.11 1.5 

Persicaria hydropiper (L.) Delarbre 16 2800 4.59 1.75 

Pilea umbrosa Blume 12 1600 2.99 1.33 

Plantago asiatica subsp. erosa (Wall.) Z.Yu Li  12 2000 3.35 1.67 

Plantago major L. 28 3600 6.84 1.29 

Pogostemon benghalensis (Burm.f.) Kuntze 12 1200 2.62 1 

Pouzolzia zeylanica (L.) Benn. 16 2000 3.86 1.25 

Rorippa indica (L.) Hiern  12 1600 2.99 1.33 

Rumex nepalensis Spreng. 20 3200 5.46 1.6 

Sambucus ebulus L.  8 1200 2.11 1.5 

Scoparia dulcis L. 12 2000 3.35 1.67 

Sonchus oleraceus (L.) L. 12 1200 2.62 1 

Stellaria nemorum subsp. glochidisperma 
Murb.  

12 2000 3.35 1.67 

Xanthium strumarium L. 8 1200 2.11 1.5 

Acanthephippium striatum Lindl. 12 1600 2.99 1.33 

Dendrobium denudans D.Don 4 400 0.87 1 

Habenaria species 16 2000 3.86 1.25 

Luisia species 8 1200 2.11 1.5 

Vanda coerulea Griff. ex Lindl. 16 2800 4.59 1.75 

Scurrula elata (Edgew.) Danser 12 1600 2.99 1.33 

Total 784 110000 200 91.09 

 
 Table-3.34: Frequency, density, abundance and IVI for the herb species recorded, during 
Pre-Monsoon season at site-1 (Near Redding village and upstream areas) 

Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

Pilea umbrosa Blume 28 3600 7.69 1.29 

Panicum brevifolium L. 36 5200 10.48 1.44 

Saccharum rufipilum Steud.  16 2400 4.75 1.5 

Plectranthus esculentus N.E.Br.  4 800 1.39 2 

Gonostegia hirta (Blume ex 
Hassk.) Miq. 

12 2000 3.77 1.67 

Kyllinga brevifolia Rottb.  20 2400 5.31 1.2 

Oxalis corniculata L. 12 2000 3.77 1.67 

Arisaema consanguineum Schott 16 2000 4.33 1.25 

Eryngium foetidum L. 4 400 0.98 1 

Scoparia dulcis L. 24 3200 6.71 1.33 

Sonchus oleraceus (L.) L.  20 3200 6.14 1.6 

Clinopodium umbrosum (M.Bieb.) 
Kuntze 

12 1200 2.94 1 

Ichnanthus pallens var. major 12 2000 3.77 1.67 
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Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

(Nees) Stieber 

Arundinella nepalensis Trin. 12 2000 3.77 1.67 

Fagopyrum acutatum (Lehm.) 
Mansf. ex K.Hammer 

16 2000 4.33 1.25 

Urtica dioica L. 28 3600 7.69 1.29 

Chrysopogon fulvus (Spreng.) 
Chiov. 

12 2000 3.77 1.67 

Carex pendula Huds. 8 1200 2.37 1.5 

Xanthium strumarium L. 4 400 0.98 1 

Artemisia indica Willd. 20 2800 5.73 1.4 

Lindernia anagallis (Burm.f.) 
Pennell  

4 400 0.98 1 

Cyclosorus parasiticus (L.) Farw. 8 1200 2.37 1.5 

Acmella paniculata (Wall. ex DC.) 
R.K.Jansen 

16 2000 4.33 1.25 

Embelia ribes Burm.f. 4 400 0.98 1 

Emilia sonchifolia (L.) DC. ex DC. 12 1200 2.94 1 

Alocasia fornicata (Roxb.) Schott 20 2400 5.31 1.2 

Asplenium phyllitidis D. Don 16 2800 5.16 1.75 

Erigeron bonariensis L.  8 1200 2.37 1.5 

Perilla frutescens (L.) Britton 24 3200 6.71 1.33 

Gnaphalium affine D.Don 12 1600 3.35 1.33 

Ageratum conyzoides (L.) L. 4 800 1.39 2 

Plantago major L. 20 2800 5.73 1.4 

Rumex nepalensis Spreng. 16 1600 3.92 1 

Eriophorum comosum (Wall.) Nees 16 2400 4.75 1.5 

Athyrium pectinatum (Wall.) Presl 8 1200 2.37 1.5 

Houttuynia cordata Thunb. 12 1600 3.35 1.33 

Pogonatherum paniceum (Lam.) 
Hack. 

16 2000 4.33 1.25 

Arctium minus (Hill) Bernh.  8 800 1.96 1 

Bidens pilosa L. 12 2000 3.77 1.67 

Pilea pumila (L.) A. Gray  32 4400 9.08 1.375 

Rhynchostylis retusa (L.) Blume 12 2000 3.77 1.67 

Anisomeles indica (L.) Kuntze 20 2800 5.73 1.4 

Coelogyne corymbosa Lindl. 16 2000 4.33 1.25 

Pogostemon benghalensis 
(Burm.f.) Kuntze 

20 2400 5.31 1.2 

Saccharum longisetosum 
(Andersson) V.Naray. ex Bor  

20 2800 5.73 1.4 

Capsella bursa-pastoris (L.) Medik.  12 1600 3.35 1.33 

Hedychium gracile Roxb. 8 800 1.96 1 

Pouzolzia zeylanica (L.) Benn. 4 400 0.98 1 

Phrynium pubinerve Blume 8 800 1.96 1 

Sigesbeckia orientalis L. 4 400 0.98 1 

Total 708 96400 200.00 67.52 
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Table-3.35: Frequency, density, abundance and IVI for the herb species recorded, during 
Monsoon season at site-1 (Near Redding village and upstream areas) 

Botanical Name 
Frequenc

y 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Achyranthes aspera L. 8 1200 1.75 1.5 

Acmella paniculata (Wall. ex DC.) R.K.Jansen 28 3600 5.67 1.29 

Ageratum conyzoides Linn.  36 5600 8.03 1.56 

Alocasia fornicata (Roxb.) Schott 12 2000 2.78 1.67 

Alpinia calcarata (Haw.) Roscoe  16 2800 3.80 1.75 

Amomum aromaticum Roxb.  8 800 1.45 1 

Amorphophallus commutatus (Schott) Engl. 12 2000 2.78 1.67 

Anaphalis busua (Buch.-Ham.) DC. 12 1600 2.47 1.33 

Arisaema consanguineum Schott 12 1200 2.17 1 

Artemisia nilagirica (C.B.Clarke) Pamp. 16 2000 3.20 1.25 

Artemisia vulgaris L. 12 1600 2.47 1.33 

Arundinella nepalensis Trin. 16 2400 3.50 1.5 

Athyrium pectinatum (Wall.) Presl 12 2000 2.78 1.67 

Bellis sylvestris Cirillo 8 800 1.45 1 

Bidens pilosa L. 16 2800 3.80 1.75 

Boehmeria macrophylla Hornem. 12 2000 2.78 1.67 

Capsella bursa-pastoris (L.) Medik.  16 2400 3.50 1.5 

Carex pendula Huds. 8 1200 1.75 1.5 

Clinopodium umbrosum (M.Bieb.) Kuntze 16 2400 3.50 1.5 

Coelogyne corymbosa Lindl. 12 1600 2.47 1.33 

Colocasia affinis Schott 20 2000 3.62 1 

Crassocephalum crepidioides (Benth.) 
S.Moore 

16 2000 3.20 1.25 

Cynoglossum zeylanicum (Vahl) Brand 12 1200 2.17 1 

Cyperus compactus Retz.  4 400 0.72 1 

Cyperus pilosus Vahl 16 2000 3.20 1.25 

Cyperus rotundus L. 12 2000 2.78 1.67 

Dendrobium fargesii Finet  8 800 1.45 1 

Digitaria ciliaris (Retz.) Koeler 12 2000 2.78 1.67 

Digitaria stricta Roth 20 2800 4.22 1.4 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

12 1200 2.17 1 

Elatostema platyphyllum Wedd. 16 2000 3.20 1.25 

Eriophorum comosum (Wall.) Nees 12 1600 2.47 1.33 

Euphorbia hirta L. 8 1200 1.75 1.5 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

16 2400 3.50 1.5 

Fallopia baldschuanica (Regel) Holub 16 2000 3.20 1.25 

Festuca rubra L. 12 1200 2.17 1 

Fimbristylis aestivalis Vahl 12 2000 2.78 1.67 

Gerbera piloselloides (L.) Cass. 8 800 1.45 1 

Hedychium coccineum Buch.-Ham. ex Sm.  12 1600 2.47 1.33 

Hedyotis scandens Roxb.  12 1200 2.17 1 

Homalomena aromatica (Spreng.) Schott 8 1200 1.75 1.5 
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Botanical Name 
Frequenc

y 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Justicia gendarussa Burm.f. 16 2000 3.20 1.25 

Kyllinga brevifolia Rottb.  12 2000 2.78 1.67 

Lobelia montana Reinw. ex Blume 8 1200 1.75 1.5 

Mentha longifolia (L.) L. 8 1200 1.75 1.5 

Mimosa pudica L. 16 2800 3.80 1.75 

Neyraudia reynaudiana (Kunth) Keng ex 
Hitchc. 

12 1600 2.47 1.33 

Pedalium murex L.  8 1200 1.75 1.5 

Persicaria barbata (L.) H.Hara 12 2000 2.78 1.67 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

12 1200 2.17 1 

Pilea plataniflora C.H. Wright 44 6800 9.78 1.55 

Pilea umbrosa Blume 20 3200 4.53 1.6 

Pinalia bractescens (Lindl.) Kuntze 8 1200 1.75 1.5 

Plantago major L. 24 3600 5.25 1.5 

Pogonatherum paniceum (Lam.) Hack. 12 1200 2.17 1 

Rumex nepalensis Spreng. 24 3200 4.95 1.33 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

8 1200 1.75 1.5 

Sambucus ebulus L.  12 1600 2.47 1.33 

Scleria terrestris (L.) Fassett 4 400 0.72 1 

Scoparia dulcis L. 16 2000 3.20 1.25 

Spilanthes acmella (L.) L. 12 1600 2.47 1.33 

Stellaria media (Linn.) Vill. 20 2400 3.92 1.2 

Thalictrum foliolosum DC. 24 3600 5.25 1.5 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

8 1200 1.75 1.5 

Torenia thouarsii (Cham. & Schltdl.) Kuntze 8 1200 1.75 1.5 

Trifolium repens L.  16 2800 3.80 1.75 

Urtica dioica L. 20 2400 3.92 1.2 

Urtica parviflora Roxb.  12 2000 2.78 1.67 

Total 948 132400 200.00 93.70 

 

Site-2 (Submergence area- Near Reddy village and adjoining areas) 

Trees 

A total of 17 tree species (≥ 5 cm dbh or ≥16 cm GBH) were recorded, during three season 

(Post-Monsoon, Pre-Monsoon & Monsoon) from field study. The density of tree species 

recorded was 222 individuals (ha-1). In terms of density, Pinus species were the dominant tree 

(26 individuals ha-1) followed by Alnus nepalensis (22 individual’s ha-1). The total basal area of 

tree recorded were 99.64 m 2 ha -1 from site-2. In terms of basal area Pinus species has 

maximum basal area as compared to other tree. In terms of importance value index (IVI), Pinus 
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species was the dominant tree (IVI= 38.43) followed by Alnus nepalensis (IVI= 33.03) in Table-

3.36. 

Table-3.36: Frequency, density, basal area, IVI, volume, abundance for the tree species 
recorded, during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon) at site-2 (Near 
Reddy village and upstream areas)  

Botanical Name 
Frequ
ency 
(%) 

Densit
y 
(Indivi
dual 
ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volum
e 
(m3)  

Abund
ance 

Acer sterculiaceum subsp. 
thomsonii (Miq.) A.E.Murray 

16 12 4.44 15.12 0.31 1.5 

Alnus nepalensis D.Don 28 22 13.86 33.03 1.25 1.57 

Altingia excelsa Noronha 24 16 5.44 20.56 0.38 1.33 

Brucea javanica (L.) Merr. 16 12 4.92 15.61 0.25 1.5 

Castanopsis indica (Roxb. ex 
Lindl.) A.DC. 

16 10 3.9 13.68 0.23 1.25 

Celtis tetrandra Roxb. 12 10 5.2 13.67 0.31 1.67 

Duabanga grandiflora (DC.) Walp. 16 10 5.1 14.89 0.31 1.25 

Dysoxylum excelsum Blume 12 8 3.44 11.00 0.24 1.33 

Engelhardtia spicata Lechen ex 
Blume 

20 14 6.72 19.63 0.47 1.4 

Gynocardia odorata R.Br.  12 8 3.44 11.00 0.24 1.33 

Juglans regia L. 16 12 4.92 15.61 0.39 1.5 

Kydia calycina Roxb. 12 8 3.92 11.49 0.20 1.33 

Macaranga denticulata (Blume) 
Müll.Arg.  

16 14 5.18 16.77 0.31 1.75 

Magnolia hodgsonii (Hook.f. & 
Thomson) H.Keng 

20 14 5.04 17.94 0.25 1.4 

Meliosma species 12 8 2.64 10.20 0.16 1.33 

Pheobe species 20 18 6.66 21.37 0.33 1.8 

Pinus species 36 26 14.82 38.43 0.89 1.44 

Total 304 222 99.64 300 6.52 24.70 

 
Shrubs 

A total of 34 shrub species were recorded, during three season (Post-Monsoon, Pre-Monsoon & 

Monsoon) from field studies. The density of shrub species recorded was 596 individuals (ha-1). 

In terms of density, Clerodendrum glandulosum were the dominant shrub (44 individuals ha-1) 

followed by Buddleja asiatica (36 individual’s ha-1). In terms of importance value index (IVI), 

Clerodendrum glandulosum was the dominant shrub (IVI= 14.46) followed by Buddleja asiatica 

(IVI= 12.23) in Table-3.37. 
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Table-3.37: Frequency, density, IVI and abundance for the shrub species recorded, 
during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon) at site-2 (Near Reddy 
village and upstream areas) 

Botanical Name 
Frequency 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Bambusa tulda Roxb. 12 12 4.67 1 

Derris species 8 8 3.11 1 

Dioscorea floribunda M.Martens & Galeotti 12 20 6.01 1.67 

Millettia species 16 20 6.90 1.25 

Paederia foetida L. 12 16 5.34 1.33 

Pothos scandens L. 8 12 3.78 1.5 

Pottsia laxiflora (Blume) Kuntze 12 16 5.34 1.33 

Rubia sikkimensis Kurz 12 12 4.67 1 

Smilax aspera L.  12 12 4.67 1 

Stephania glandulifera Miers 16 20 6.90 1.25 

Tetrastigma obovatum Gagnep.  8 8 3.11 1 

Thladiantha cordifolia (Blume) Cogn. 12 16 5.34 1.33 

Thunbergia coccinea Wall. 8 12 3.78 1.5 

Alpinia calcarata (Haw.) Roscoe 12 20 6.01 1.67 

Boehmeria cylindrica (L.) Sw. 16 20 6.90 1.25 

Buddleja asiatica Lour. 28 36 12.23 1.29 

Chromolaena odorata (L.) R.M.King & H.Rob. 16 20 6.90 1.25 

Clerodendrum glandulosum Lindl.  32 44 14.46 1.38 

Debregeasia longifolia (Burm.f.) Wedd. 20 28 9.12 1.4 

Gouania tiliifolia Lam. 8 8 3.11 1 

Hydrangea anomala D. Don 12 20 6.01 1.67 

Hypericum species 8 8 3.11 1 

Indigofera species 12 12 4.67 1 

Leea indica (Burm. f.) Merr. 8 12 3.78 1.5 

Maesa indica (Roxb.) A. DC. 12 16 5.34 1.33 

Melastoma malabathricum L. 16 20 6.90 1.25 

Osbeckia stellata Buch.-Ham. ex Ker Gawl. 8 12 3.78 1.5 

Oxyspora paniculata (D. Don) DC. 12 16 5.34 1.33 

Polygonum molle D. Don 16 20 6.90 1.25 

Solanum viarum Dunal 12 12 4.67 1 

Stachytarpheta indica (L.) Vahl 12 16 5.34 1.33 

Strobilanthes species 16 24 7.57 1.5 

Trema amboinensis (Willd.) Blume 12 20 6.01 1.67 

Urtica dioica L. 16 28 8.24 1.75 

Total 452 596 200 44.48 

 
Herbs 

A total of 71 herb species were recorded, during Post-Monsoon season from field studies. The 

density of herb species recorded was 124000 individuals (ha-1). In terms of density, Rumex 

nepalensis were the dominant herb (5200 individuals ha-1) followed by Sonchus oleraceus (4400 
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individual’s ha-1). In terms of importance value index (IVI), Rumex nepalensis fornicata was the 

dominant herb (IVI= 7.21) followed by Sonchus oleraceus (IVI= 7.00) in Table-3.38. 

A total of 55 herb species were recorded, during Pre-Monsoon season from field study. The 

density of herb species recorded was 104000 individuals (ha-1). In terms of density, Alocasia 

fornicate & Urtica dioica were the dominant herb species (4400 individuals ha-1) followed by 

Sonchus oleraceus (3600 individual’s ha-1). In terms of importance value index (IVI), Alocasia 

fornicate & Urtica dioica was the dominant herb species (IVI= 8.42) followed by Sonchus 

oleraceus (IVI= 7.65) in Table-3.39. 

A total of 78 herb species were recorded, during Monsoon season from field studies. The 

density of herb species recorded was 141200 individuals (ha-1). In terms of density, Ageratum 

conyzoides were the dominant herb species (4800 individuals ha-1) followed by Carex pendula 

(4400 individual’s ha-1). In terms of importance value index (IVI), Ageratum conyzoides was the 

dominant herb species (IVI= 6.50) followed by Carex pendula (IVI= 5.44) in Table-3.40. 

Table-3.38: Frequency, density, IVI and abundance for the herb species recorded from 
study areas during Post-Monsoon season at site-2 (Near Reddy village and upstream 
areas) 

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individu
al ha-1) 

IVI 
Abundanc
e 

Arundinella nepalensis Trin. 8 1200 1.83 1.5 

Brachiaria distachya (L.) Stapf  16 2000 3.34 1.25 

Carex pendula Huds. 20 3200 4.74 1.6 

Chrysopogon fulvus (Spreng.) Chiov. 12 1200 2.26 1 

Digitaria ciliaris (Retz.) Koeler 20 2800 4.41 1.4 

Eriophorum comosum (Wall.) Nees 12 1600 2.58 1.33 

Fimbristylis aestivalis Vahl 16 2000 3.34 1.25 

Garnotia species 12 1200 2.26 1 

Ichnanthus pallens var. major (Nees) Stieber 12 1600 2.58 1.33 

Imperata cylindrica (L.) Raeusch. 12 1600 2.58 1.33 

Isachne polygonoides (Lam.) Döll  8 1200 1.83 1.5 

Pogonatherum paniceum (Lam.) Hack. 16 2000 3.34 1.25 

Pycreus flavidus (Retz.) T.Koyama 12 2000 2.91 1.67 

Saccharum spontaneum L. 12 1200 2.26 1 

Scleria terrestris (L.) Fassett 12 2000 2.91 1.67 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

8 800 1.51 1 

Acmella paniculata (Wall. ex DC.) R.K.Jansen 12 1200 2.26 1 

Alocasia fornicata (Roxb.) Schott 20 2000 3.77 1 

Amomum aromaticum Roxb.  8 1200 1.83 1.5 

Amorphophallus commutatus (Schott) Engl. 16 2400 3.66 1.5 

Anisomeles indica (L.) Kuntze 12 1600 2.58 1.33 

Arctium minus (Hill) Bernh.  8 1200 1.83 1.5 

Ardisia crenata Sims 8 1200 1.83 1.5 
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Botanical Name 
Frequenc
y 
(%) 

Density 
(Individu
al ha-1) 

IVI 
Abundanc
e 

Cirsium species 16 2000 3.34 1.25 

Clinopodium umbrosum (M.Bieb.) Kuntze 8 1200 1.83 1.5 

Colocasia affinis Schott 12 1200 2.26 1 

Crassocephalum crepidioides (Benth.) 
S.Moore 

16 1600 3.01 1 

Cynoglossum zeylanicum (Vahl) Brand 8 800 1.51 1 

Drymaria diandra Blume 16 2000 3.34 1.25 

Emilia sonchifolia (L.) DC. ex DC. 8 1200 1.83 1.5 

Epilobium brevifolium D.Don 12 1200 2.26 1 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

16 2000 3.34 1.25 

Fallopia baldschuanica (Regel) Holub 8 1200 1.83 1.5 

Geranium nepalense Sweet  24 3600 5.49 1.5 

Hedychium coccineum Buch.-Ham. ex Sm.  12 1600 2.58 1.33 

Hedyotis scandens Roxb.  8 1200 1.83 1.5 

Impatiens species 8 1200 1.83 1.5 

Inula species 12 1600 2.58 1.33 

Juncus species 8 1200 1.83 1.5 

Justicia gendarussa Burm.f. 12 2000 2.91 1.67 

Laphangium luteoalbum (L.) Tzvelev 8 1200 1.83 1.5 

Lobelia montana Reinw. ex Blume 16 2800 3.98 1.75 

Mentha longifolia (L.) L. 12 1600 2.58 1.33 

Mollugo disticha Ser. 12 1600 2.58 1.33 

Oxalis corniculata L. 16 2000 3.34 1.25 

Pedalium murex L.  12 1200 2.26 1 

Persicaria barbata (L.) H.Hara 16 2800 3.98 1.75 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

12 1600 2.58 1.33 

Persicaria hydropiper (L.) Delarbre 8 1200 1.83 1.5 

Phrynium pubinerve Blume 16 2000 3.34 1.25 

Pilea plataniflora C.H. Wright 12 2000 2.91 1.67 

Plantago asiatica subsp. erosa (Wall.) Z.Yu Li  12 1200 2.26 1 

Pogostemon benghalensis (Burm.f.) Kuntze 8 800 1.51 1 

Pouzolzia zeylanica (L.) Benn. 12 1200 2.26 1 

Rorippa indica (L.) Hiern  20 2000 3.77 1 

Rumex nepalensis Spreng. 28 5200 7.21 1.86 

Sambucus ebulus L.  16 2400 3.66 1.5 

Scoparia dulcis L. 12 1600 2.58 1.33 

Sigesbeckia orientalis L. 8 1200 1.83 1.5 

Sonchus oleraceus (L.) L. 32 4400 7.00 1.38 

Spermacoce articularis L.f. 16 2000 3.34 1.25 

Stellaria nemorum subsp. glochidisperma 
Murb.  

8 800 1.51 1 

Acanthephippium striatum Lindl. 12 1200 2.26 1 

Dendrobium denudans D.Don 12 1600 2.58 1.33 

Eria biflora Griff.  12 1200 2.26 1 
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Botanical Name 
Frequenc
y 
(%) 

Density 
(Individu
al ha-1) 

IVI 
Abundanc
e 

Gastrochilus species 12 2000 2.91 1.67 

Habenaria species 12 1600 2.58 1.33 

Luisia species 8 1200 1.83 1.5 

Pinalia bractescens (Lindl.) Kuntze 12 2000 2.91 1.67 

Vanda coerulea Griff. ex Lindl. 28 3200 5.60 1.14 

Scurrula elata (Edgew.) Danser 12 2000 2.91 1.67 

Total 928 124000 200 94.79 

 
 
Table-3.39: Frequency, density, abundance and IVI for the herb species recorded, during 
Pre-Monsoon season at site-2 (Near Reddy village and upstream areas) 

Botanical Name 
Frequency 

(%) 

Density 
(Individua

l ha-1) 
IVI Abundance 

Acanthephippium striatum Lindl. 8 1200 2.20 1.5 

Sonchus oleraceus (L.) L.  32 3600 7.65 1.125 

Oxalis corniculata L. 8 1200 2.20 1.5 

Kyllinga brevifolia Rottb.  12 2000 3.49 1.67 

Pogonatherum paniceum (Lam.) Hack. 8 1200 2.20 1.5 

Tacca integrifolia Ker Gawl. 16 1600 3.63 1 

Paphiopedilum species 12 1200 2.72 1 

Galinsoga parviflora Cav. 16 2800 4.79 1.75 

Hedychium gracile Roxb. 16 2000 4.02 1.25 

Ichnanthus pallens var. major (Nees) 
Stieber 

12 1600 3.11 1.33 

Amomum aromaticum Roxb.  12 1600 3.11 1.33 

Eriophorum comosum (Wall.) Nees 8 2000 2.97 2.5 

Rumex nepalensis Spreng. 20 2800 5.31 1.4 

Saccharum rufipilum Steud.  12 1600 3.11 1.33 

Cirsium species 12 2000 3.49 1.67 

Gonostegia hirta (Blume ex Hassk.) 
Miq. 

8 1200 2.20 1.5 

Artemisia vulgaris L. 28 3600 7.13 1.29 

Eryngium foetidum L. 16 2000 4.02 1.25 

Scoparia dulcis L. 28 3200 6.74 1.14 

Chrysopogon fulvus (Spreng.) Chiov. 8 1200 2.20 1.5 

Capsella bursa-pastoris (L.) Medik.  12 1200 2.72 1 

Sigesbeckia orientalis L. 12 2000 3.49 1.67 

Arisaema consanguineum Schott 16 2400 4.40 1.5 

Houttuynia cordata Thunb. 8 1200 2.20 1.5 

Crassocephalum crepidioides (Benth.) 
S.Moore 

28 3200 6.74 1.14 

Cyclosorus parasiticus (L.) Farw. 12 2000 3.49 1.67 

Embelia ribes Burm.f. 8 800 1.82 1 

Acmella paniculata (Wall. ex DC.) 
R.K.Jansen 

8 1200 2.20 1.5 
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Botanical Name 
Frequency 

(%) 

Density 
(Individua

l ha-1) 
IVI Abundance 

Arundinella nepalensis Trin. 12 2000 3.49 1.67 

Emilia sonchifolia (L.) DC. ex DC. 8 1200 2.20 1.5 

Lasia spinosa (L.) Thwaites  4 400 0.91 1 

Spilanthes acmella (L.) L.  8 1200 2.20 1.5 

Fagopyrum acutatum (Lehm.) Mansf. 
ex K.Hammer 

12 2000 3.49 1.67 

Acmella oleracea (L.) R.K.Jansen 8 1200 2.20 1.5 

Urtica dioica L. 32 4400 8.42 1.38 

Panicum brevifolium L. 4 800 1.29 2 

Plantago major L. 20 2800 5.31 1.4 

Erigeron bonariensis L.  16 1600 3.63 1 

Hedyotis scandens Roxb.  12 2000 3.49 1.67 

Gnaphalium affine D.Don 8 800 1.82 1 

Perilla frutescens (L.) Britton 12 1600 3.11 1.33 

Alocasia fornicata (Roxb.) Schott 32 4400 8.42 1.38 

Asplenium phyllitidis D. Don 20 2800 5.31 1.4 

Lindernia anagallis (Burm.f.) Pennell  16 2000 4.02 1.25 

Pilea umbrosa Blume 12 2000 3.49 1.67 

Ageratum conyzoides (L.) L. 4 800 1.29 2 

Coelogyne corymbosa Lindl. 12 1200 2.72 1 

Phrynium pubinerve Blume 16 2400 4.40 1.5 

Plectranthus esculentus N.E.Br.  12 1200 2.72 1 

Bidens pilosa L. 20 2400 4.93 1.2 

Xanthium strumarium L. 16 2000 4.02 1.25 

Garnotia species 8 1200 2.20 1.5 

Pilea pumila (L.) A. Gray  20 2800 5.31 1.4 

Diplazium polypodioides Blume  12 1200 2.72 1 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

12 2000 3.49 1.67 

Total 764 104000 200.00 77.33 

 
Table-3.40: Frequency, density, abundance and IVI for the herb species recorded, during 
Monsoon season at site-2 (Near Reddy village and upstream areas) 

Botanical name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Ageratum conyzoides Linn.  32 4800 6.50 1.5 

Alocasia fornicata (Roxb.) Schott 20 2800 3.92 1.4 

Amomum aromaticum Roxb.  12 2000 2.58 1.67 

Amorphophallus commutatus (Schott) Engl. 8 800 1.34 1 

Anaphalis margaritacea (L.) Benth. & 
Hook.f. 

12 1200 2.01 1 

Andrographis paniculata (Burm.f.) Nees 20 2000 3.35 1 

Arctium minus (Hill) Bernh.  20 2800 3.92 1.4 

Arisaema consanguineum Schott 12 1200 2.01 1 

Artemisia nilagirica (C.B.Clarke) Pamp. 4 400 0.67 1 
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Botanical name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Arundinella nepalensis Trin. 12 2000 2.58 1.67 

Athyrium pectinatum (Wall.) Presl 8 1200 1.63 1.5 

Bergenia ciliata (Haw.) Sternb. 16 2000 2.97 1.25 

Bidens pilosa L. 12 2000 2.58 1.67 

Boehmeria macrophylla Hornem. 20 2800 3.92 1.4 

Capsella bursa-pastoris (L.) Medik.  12 2000 2.58 1.67 

Carex pendula Huds. 24 4400 5.44 1.83 

Clinopodium umbrosum (M.Bieb.) Kuntze 16 2000 2.97 1.25 

Coelogyne corymbosa Lindl. 8 1200 1.63 1.5 

Colocasia affinis Schott 4 400 0.67 1 

Crassocephalum crepidioides (Benth.) 
S.Moore 

16 2400 3.25 1.5 

Cynodon dactylon (L.) Pers. 12 1600 2.30 1.33 

Cynoglossum zeylanicum (Vahl) Brand 16 2800 3.53 1.75 

Cyperus cyperoides (L.) Kuntze 8 1200 1.63 1.5 

Cyperus rotundus L. 16 2000 2.97 1.25 

Dendrobium denudans D.Don 8 1200 1.63 1.5 

Digitaria stricta Roth 16 2400 3.25 1.5 

Dryopteris nigropaleacea (Fraser-Jenk.) 
Fraser-Jenk.  

8 800 1.34 1 

Duchesnea indica (Jacks.) Focke  8 1200 1.63 1.5 

Elatostema platyphyllum Wedd. 8 800 1.34 1 

Emilia sonchifolia (L.) DC. ex DC. 12 1200 2.01 1 

Epilobium brevifolium D.Don 16 2000 2.97 1.25 

Eriophorum comosum (Wall.) Nees 8 1200 1.63 1.5 

Euphorbia hirta L. 12 1600 2.30 1.33 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

20 2800 3.92 1.4 

Fallopia baldschuanica (Regel) Holub 8 1200 1.63 1.5 

Gastrochilus species 8 1200 1.63 1.5 

Geranium nepalense Sweet  12 1600 2.30 1.33 

Gerbera piloselloides (L.) Cass. 8 1200 1.63 1.5 

Hedychium coccineum Buch.-Ham. ex Sm.  12 2000 2.58 1.67 

Homalomena aromatica (Spreng.) Schott 8 1200 1.63 1.5 

Ichnanthus pallens var. major (Nees) 
Stiebe 

16 2800 3.53 1.75 

Imperata cylindrica (L.) Raeusch. 12 1600 2.30 1.33 

Justicia gendarussa Burm.f. 20 2400 3.64 1.2 

Kyllinga brevifolia Rottb.  16 2000 2.97 1.25 

Laggera pterodonta (DC.) Sch.Bip. ex Oliv. 12 1200 2.01 1 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

16 2800 3.53 1.75 

Lindernia anagallis (Burm.f.) Pennell  12 1600 2.30 1.33 

Mollugo disticha Ser. 8 1200 1.63 1.5 

Neyraudia reynaudiana (Kunth) Keng ex 
Hitchc. 

8 800 1.34 1 
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Botanical name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Oxalis corniculata L. 12 2000 2.58 1.67 

Panicum brevifolium L. 20 3200 4.20 1.6 

Persicaria barbata (L.) H.Hara 8 800 1.34 1 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

12 1200 2.01 1 

Pilea pumila (L.) A. Gray  20 2000 3.35 1 

Pilea umbrosa Blume 16 2400 3.25 1.5 

Plantago major L. 24 3200 4.59 1.33 

Pogonatherum paniceum (Lam.) Hack. 12 1600 2.30 1.33 

Pogostemon benghalensis (Burm.f.) Kuntze 8 1200 1.63 1.5 

Pycreus flavidus (Retz.) T.Koyama 12 1600 2.30 1.33 

Rhynchospora corymbosa (L.) Britton 16 2000 2.97 1.25 

Rhynchostylis retusa (L.) Blume 8 800 1.34 1 

Rumex hastatus D. Don 20 2800 3.92 1.4 

Rumex nepalensis Spreng. 12 1600 2.30 1.33 

Sambucus ebulus L.  12 1200 2.01 1 

Scleria terrestris (L.) Fassett 8 1200 1.63 1.5 

Sigesbeckia orientalis L. 8 800 1.34 1 

Solanum erianthum D. Don  8 1200 1.63 1.5 

Spermacoce articularis L.f. 12 2000 2.58 1.67 

Spilanthes acmella (L.) L. 28 3200 4.98 1.14 

Stellaria media (Linn.) Vill. 12 2000 2.58 1.67 

Thalictrum foliolosum DC. 8 1200 1.63 1.5 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

16 2000 2.97 1.25 

Torenia asiatica L. 12 2000 2.58 1.67 

Torenia thouarsii (Cham. & Schltdl.) Kuntze 4 400 0.67 1 

Trifolium repens L.  24 3600 4.88 1.5 

Urtica dioica L. 12 1200 2.01 1 

Urtica parviflora Roxb.  28 3600 5.26 1.29 

Xanthium strumarium L. 8 1200 1.63 1.5 

Total 1032 141200 200.00 105.56 

 
Site-3 (Dam site- Near Togo village and adjoining areas) 

Trees 

A total of 15 tree species (≥ 5 cm dbh or ≥16 cm GBH) were recorded, during three season 

(Post-Monsoon, Pre-Monsoon & Monsoon) from field studies. The density of tree species 

recorded was 190 individuals (ha-1). In terms of density, Alnus nepalensiswere the dominant 

tree (32 individuals ha-1) followed by Juglans regia (22 individual’s ha-1). The total basal area of 

tree recorded were 95.66 m 2 ha -1 from site-3. In terms of basal area Alnus nepalensis has 

maximum basal area as compared to other tree. In terms of importance value index (IVI), Alnus 
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nepalensis was the dominant tree (IVI= 54.56) followed by Juglans regia (IVI= 36.81) in Table-

3.41. 

Table-3.41: Frequency, density, basal area, IVI, volume, abundance for the tree species 
recorded, during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon) at site-3 (Dam 
site- Near Togo village and adjoining areas)  

Botanical Name 
Frequ
ency 
(%) 

Density 
(Individu
al ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volu
me 
(m3) 

Abund
ance 

Alnus nepalensis D.Don 36 32 23.04 54.56 2.07 1.78 

Altingia excelsa Noronha 16 12 5.16 17.77 0.36 1.5 

Brassaiopsis glomerulata (Blume) 
Regel 

12 8 3.04 11.93 0.21 1.33 

Brucea javanica (L.) Merr. 16 14 7.98 21.77 0.48 1.75 

Castanopsis indica (Roxb. ex Lindl.) 
A.DC. 

12 8 4.72 13.69 0.33 1.33 

Duabanga grandiflora (DC.) Walp. 24 18 7.02 25.90 0.42 1.5 

Garuga floribunda var. gamblei (King 
ex W.W.Sm.) Kalkman 

12 8 3.92 12.85 0.27 1.33 

Juglans regia L. 32 22 12.54 36.81 0.75 1.38 

Macropanax dispermus (Blume) 
Kuntze 

16 10 3.6 15.09 0.25 1.25 

Magnolia hookeri (Cubitt & W.W.Sm.) 
D.C.S.Raju & M.P.Nayar 

12 8 2.96 11.85 0.18 1.33 

Meliosma species 28 18 6.12 26.48 0.43 1.29 

Pinus species 4 2 0.78 3.38 0.04 1 

Pterospermum acerifolium (L.) Willd. 16 12 6.12 18.77 0.43 1.5 

Saurauia napaulensis DC. 12 10 4.9 14.93 0.25 1.67 

Trema orientalis (L.) Blume 16 8 3.76 14.20 0.23 1 

Total 264 190 95.66 300 6.70 20.94 

 
Shrubs 

A total of 35 shrub species were recorded, during three season (Post-Monsoon, Pre-Monsoon & 

Monsoon) from field studies The density of shrub species recorded was 620 individuals (ha-1). In 

terms of density, Leea asiatica were the dominant shrub (44 individuals ha-1) followed by 

Clerodendrum glandulosum (36 individual’s ha-1). In terms of importance value index (IVI), Leea 

asiatica was the dominant shrub (IVI= 13.82) followed by Clerodendrum glandulosum (IVI= 

11.69) in Table-3.42. 

Table-3.42: Frequency, density, IVI and abundance for the shrub species recorded, 
during three season (Post-Monsoon, Pre-Monsoon & Monsoon) at site-3 (Dam site- Near 
Togo village and adjoining areas)  

Botanical Name 
Frequency 
(%) 

Density 
(Individua
l ha-1) 

IVI 
Abundan
ce 

Actinidia deliciosa (A.Chev.) C.F.Liang & 
A.R.Ferguson 

12 16 5.10 1.33 
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Botanical Name 
Frequency 
(%) 

Density 
(Individua
l ha-1) 

IVI 
Abundan
ce 

Derris species 20 20 7.43 1 

Dioscorea floribunda M.Martens & Galeotti 8 8 2.97 1 

Galium species 12 20 5.75 1.67 

Paederia foetida L. 12 16 5.10 1.33 

Pottsia laxiflora (Blume) Kuntze 8 12 3.62 1.5 

Rhaphidophora hongkongensis Schott 12 16 5.10 1.33 

Rubia sikkimensis Kurz 12 12 4.46 1 

Stephania glandulifera Miers 20 24 8.07 1.2 

Tetrastigma obovatum Gagnep.  12 20 5.75 1.67 

Thladiantha cordifolia (Blume) Cogn. 16 16 5.94 1 

Thunbergia coccinea Wall. 8 8 2.97 1 

Alpinia calcarata (Haw.) Roscoe 12 20 5.75 1.67 

Boehmeria cylindrica (L.) Sw. 8 12 3.62 1.5 

Buddleja asiatica Lour. 16 28 7.88 1.75 

Chromolaena odorata (L.) R.M.King & 
H.Rob. 

8 12 3.62 1.5 

Clerodendrum glandulosum Lindl.  28 36 11.69 1.29 

Debregeasia longifolia (Burm.f.) Wedd. 12 16 5.10 1.33 

Eurya acuminata DC. 8 12 3.62 1.5 

Garcinia stipulata T.Anderson 12 16 5.10 1.33 

Girardinia diversifolia (Link) Friis 12 12 4.46 1 

Gouania tiliifolia Lam. 16 20 6.59 1.25 

Hypericum species 8 12 3.62 1.5 

Indigofera species 12 16 5.10 1.33 

Leea asiatica (L.) Ridsdale 32 44 13.82 1.375 

Maesa indica (Roxb.) A. DC. 12 20 5.75 1.67 

Mycetia longifolia (Wall.) Kuntze 16 20 6.59 1.25 

Oxyspora paniculata (D. Don) DC. 8 8 2.97 1 

Polygonum molle D. Don 28 32 11.04 1.14 

Solanum species 12 20 5.75 1.67 

Stachytarpheta indica (L.) Vahl 8 12 3.62 1.5 

Strobilanthes species 12 16 5.10 1.33 

Trema amboinensis (Willd.) Blume 8 8 2.97 1 

Urena lobata L. 12 12 4.46 1 

Urtica dioica L. 24 28 9.56 1.17 

Total 476 620 200 46.09 

 
Herbs 

A total of 59 herb species were recorded, during Post-Monsoon season from field studies. The 

density of herb species recorded was 97200 individuals (ha-1). In terms of density, Justicia 

gendarussa were the dominant herb (4400 individuals ha-1) followed by Digitaria ciliaris (3600 

individual’s ha-1). In terms of importance value index (IVI), Justicia gendarussa fornicata was the 

dominant herb (IVI= 8.74) followed by Digitaria ciliaris (IVI= 7.39) in Table-3.43. 
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A total of 46 herb species were recorded, during Pre-Monsoon season from field studies. The 

density of herb species recorded was 90400 individuals (ha-1). In terms of density, Bidens pilosa 

were the dominant herb species (5200 individuals ha-1) followed by Alocasia fornicata (4400 

individual’s ha-1). In terms of importance value index (IVI), Bidens pilosa was the dominant herb 

species (IVI= 10.66) followed by Alocasia fornicata (IVI= 9.78) in Table-3.44. 

A total of 66 herb species were recorded, during Monsoon season from field study. The density 

of herb species recorded was 118000 individuals (ha-1). In terms of density, Ageratum 

conyzoides were the dominant herb species (4400 individuals ha-1) followed by Cenchrus 

echinatus, Pilea plataniflora, Rumex nepalensis & Urtica parviflora (3600 individual’s ha-1). In 

terms of importance value index (IVI), Ageratum conyzoides was the dominant herb species 

(IVI= 7.75) followed by Rumex nepalensis (IVI= 6.18) in Table-3.45. 

Table-3.43: Frequency, density, IVI and abundance for the herb species recorded from 
study areas during Post-Monsoon seasons at site-3 (Dam site- Near Togo village and 
adjoining areas) 

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Cyperus pilosus Vahl 16 2000 4.16 1.25 

Digitaria ciliaris (Retz.) Koeler 28 3600 7.39 1.29 

Eriophorum comosum (Wall.) Nees 12 1600 3.23 1.33 

Fimbristylis aestivalis Vahl 8 800 1.88 1 

Neyraudia reynaudiana (Kunth) Keng ex 
Hitchc. 

16 2000 4.16 1.25 

Pogonatherum paniceum (Lam.) Hack. 8 1200 2.29 1.5 

Pycreus flavidus (Retz.) T.Koyama 4 400 0.94 1 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

16 2000 4.16 1.25 

Saccharum rufipilum Steud.  12 2000 3.64 1.67 

Saccharum spontaneum L. 16 2000 4.16 1.25 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

12 1600 3.23 1.33 

Rhynchospora corymbosa (L.) Britton 8 800 1.88 1 

Alocasia fornicata (Roxb.) Schott 36 5200 10.09 1.44 

Amomum aromaticum Roxb.  12 1200 2.81 1 

Amorphophallus commutatus (Schott) Engl. 16 2000 4.16 1.25 

Anaphalis busua (Buch.-Ham.) DC. 12 1600 3.23 1.33 

Anaphalis margaritacea (L.) Benth. & Hook.f. 8 1200 2.29 1.5 

Arabic species 12 1200 2.81 1 

Arctium minus (Hill) Bernh.  16 2000 4.16 1.25 

Ardisia crenata Sims 12 1200 2.81 1 

Arisaema consanguineum Schott 12 2000 3.64 1.67 

Bergenia ciliata (Haw.) Sternb. 8 800 1.88 1 

Capsella bursa-pastoris (L.) Medik.  12 1600 3.23 1.33 

Cirsium species 12 1200 2.81 1 
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Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Colocasia affinis Schott 8 800 1.88 1 

Duchesnea indica (Jacks.) Focke  12 1600 3.23 1.33 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

8 1200 2.29 1.5 

Elatostema platyphyllum Wedd. 16 2000 4.16 1.25 

Emilia sonchifolia (L.) DC. ex DC. 8 1200 2.29 1.5 

Epilobium brevifolium D.Don 12 2000 3.64 1.67 

Galinsoga parviflora Cav. 12 1600 3.23 1.33 

Geranium nepalense Sweet  12 2000 3.64 1.67 

Hedychium coccineum Buch.-Ham. ex Sm.  16 1600 3.75 1 

Hedyotis scandens Roxb.  8 1200 2.29 1.5 

Impatiens species 12 1200 2.81 1 

Juncus species 16 2000 4.16 1.25 

Justicia gendarussa Burm.f. 32 4400 8.74 1.375 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

12 1200 2.81 1 

Lindernia anagallis (Burm.f.) Pennell  12 2000 3.64 1.67 

Lobelia montana Reinw. ex Blume 8 800 1.88 1 

Mentha longifolia (L.) L. 12 1200 2.81 1 

Mollugo disticha Ser. 20 2000 4.69 1 

Oxalis corniculata L. 8 1200 2.29 1.5 

Pedalium murex L.  16 2400 4.57 1.5 

Phrynium pubinerve Blume 12 1600 3.23 1.33 

Pilea plataniflora C.H. Wright 8 1200 2.29 1.5 

Pilea pumila (L.) A. Gray  8 1200 2.29 1.5 

Pilea umbrosa Blume 16 2000 4.16 1.25 

Pogostemon benghalensis (Burm.f.) Kuntze 8 1200 2.29 1.5 

Pouzolzia zeylanica (L.) Benn. 16 2000 4.16 1.25 

Scoparia dulcis L. 12 1600 3.23 1.33 

Spermacoce articularis L.f. 8 1200 2.29 1.5 

Acanthephippium striatum Lindl. 16 2000 4.16 1.25 

Coelogyne corymbosa Lindl. 12 1200 2.81 1 

Cymbidium ensifolium (L.) Sw. 16 1600 3.75 1 

Dendrobium denudans D.Don 12 1600 3.23 1.33 

Paphiopedilum species 8 1200 2.29 1.5 

Pinalia bractescens (Lindl.) Kuntze 16 2000 4.16 1.25 

Rhynchostylis retusa (L.) Blume 8 800 1.88 1 

Total 760 97200 200.00 75.44 

 
Table-3.44: Frequency, density, abundance and IVI for the herb species recorded, during 
Pre-Monsoon season at site-3 (Dam site- Near Togo village and adjoining areas) 

Botanical Name 
Frequency 

(%) 

Density 
(Individua

l ha-1) 
IVI Abundance 

Pogonatherum paniceum (Lam.) Hack. 20 2400 5.72 1.2 

Persicaria hydropiper (L.) Delarbre  12 1200 3.17 1 
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Botanical Name 
Frequency 

(%) 

Density 
(Individua

l ha-1) 
IVI Abundance 

Urtica dioica L. 32 4000 9.33 1.25 

Pouzolzia zeylanica (L.) Benn. 12 1600 3.61 1.33 

Houttuynia cordata Thunb. 12 1200 3.17 1 

Lindernia anagallis (Burm.f.) Pennell  12 1600 3.61 1.33 

Perilla frutescens (L.) Britton 24 3200 7.22 1.33 

Anisomeles indica (L.) Kuntze 8 800 2.11 1 

Gonostegia hirta (Blume ex Hassk.) 
Miq. 

16 2400 5.11 1.5 

Xanthium strumarium L. 12 2000 4.05 1.67 

Crassocephalum crepidioides (Benth.) 
S.Moore 

12 1200 3.17 1 

Lecanthus peduncularis (Wall. ex 
Royle) Wedd. 

12 2000 4.05 1.67 

Arundinella nepalensis Trin. 12 2000 4.05 1.67 

Hedychium gracile Roxb. 12 1200 3.17 1 

Coelogyne corymbosa Lindl. 8 1200 2.55 1.5 

Cirsium species 12 2000 4.05 1.67 

Arisaema consanguineum Schott 12 1600 3.61 1.33 

Panicum brevifolium L. 20 3600 7.05 1.8 

Embelia ribes Burm.f. 8 1200 2.55 1.5 

Acanthephippium striatum Lindl. 8 800 2.11 1 

Emilia sonchifolia (L.) DC. ex DC. 16 1600 4.22 1 

Erigeron bonariensis L.  20 2000 5.28 1 

Alocasia fornicata (Roxb.) Schott 32 4400 9.78 1.38 

Asplenium phyllitidis D. Don 12 2000 4.05 1.67 

Eriophorum comosum (Wall.) Nees 4 400 1.06 1 

Pilea umbrosa Blume 8 1200 2.55 1.5 

Hedyotis scandens Roxb.  16 2000 4.67 1.25 

Ageratum conyzoides (L.) L. 12 2000 4.05 1.67 

Pogostemon benghalensis (Burm.f.) 
Kuntze 

8 1200 2.55 1.5 

Sigesbeckia orientalis L. 12 2000 4.05 1.67 

Gnaphalium affine D.Don 12 1600 3.61 1.33 

Oxalis corniculata L. 8 1200 2.55 1.5 

Lasia spinosa (L.) Thwaites  20 2800 6.16 1.4 

Rhynchostylis retusa (L.) Blume 4 400 1.06 1 

Anaphalis busua (Buch.-Ham.) DC. 12 2000 4.05 1.67 

Bidens pilosa L. 32 5200 10.66 1.63 

Plectranthus esculentus N.E.Br.  12 1600 3.61 1.33 

Scoparia dulcis L. 20 3200 6.61 1.6 

Amomum aromaticum Roxb.  12 2000 4.05 1.67 

Cyclosorus parasiticus (L.) Farw. 4 800 1.50 2 

Rumex nepalensis Spreng. 16 2400 5.11 1.5 

Sonchus oleraceus (L.) L. 24 3600 7.66 1.5 

Capsella bursa-pastoris (L.) Medik.  24 2400 6.34 1 

Ichnanthus pallens var. major (Nees) 4 800 1.50 2 
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Botanical Name 
Frequency 

(%) 

Density 
(Individua

l ha-1) 
IVI Abundance 

Stieber 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

16 2000 4.67 1.25 

Plantago major L. 16 2400 5.11 1.5 

Total 652 90400 200.00 64.25 

 
Table-3.45: Frequency, density, abundance and IVI for the herb species recorded, during 
Monsoon season at site-3 (Dam site- Near Togo village and adjoining areas) 

Botanical Name 
Frequency 

(%) 

Density 
(Individu
al ha-1) 

IVI Abundance 

Achyranthes aspera L. 12 2000 3.03 1.67 

Ageratum conyzoides Linn.  36 4400 7.75 1.22 

Alocasia fornicata (Roxb.) Schott 16 1200 2.80 0.75 

Amomum aromaticum Roxb.  16 2400 3.82 1.5 

Amorphophallus commutatus (Schott) 
Engl. 

12 1600 2.70 1.33 

Arundinella nepalensis Trin. 16 2800 4.16 1.75 

Athyrium pectinatum (Wall.) Presl 16 2000 3.48 1.25 

Bellis sylvestris Cirillo 16 2000 3.48 1.25 

Bidens pilosa L. 12 2000 3.03 1.67 

Boehmeria macrophylla Hornem. 16 2000 3.48 1.25 

Brachiaria distachya (L.) Stapf 12 1600 2.70 1.33 

Carex pendula Huds. 20 2800 4.61 1.4 

Cenchrus echinatus L. 24 3600 5.73 1.5 

Centella asiatica (L.) Urb. 4 400 0.79 1 

Chrysopogon fulvus (Spreng.) Chiov. 16 2000 3.48 1.25 

Colocasia affinis Schott 12 1600 2.70 1.33 

Cyperus cyperoides (L.) Kuntze 8 1200 1.91 1.5 

Cyperus rotundus L. 20 2800 4.61 1.4 

Dendrobium denudans D.Don 16 2000 3.48 1.25 

Digitaria ciliaris (Retz.) Koeler 12 1200 2.36 1 

Digitaria stricta Roth 16 2000 3.48 1.25 

Duchesnea indica (Jacks.) Focke  8 800 1.57 1 

Dysphania ambrosioides (L.) Mosyakin 
& Clemants 

12 1600 2.70 1.33 

Emilia sonchifolia (L.) DC. ex DC. 12 1200 2.36 1 

Epilobium brevifolium D.Don 8 800 1.57 1 

Eriophorum comosum (Wall.) Nees 12 1600 2.70 1.33 

Euphorbia hirta L. 8 1200 1.91 1.5 

Fagopyrum acutatum (Lehm.) Mansf. 
ex K.Hammer 

16 2000 3.48 1.25 

Festuca rubra L. 8 1200 1.91 1.5 

Fimbristylis aestivalis Vahl 20 3200 4.94 1.6 

Hedychium coccineum Buch.-Ham. ex 
Sm.  

12 1600 2.70 1.33 
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Botanical Name 
Frequency 

(%) 

Density 
(Individu
al ha-1) 

IVI Abundance 

Hedyotis scandens Roxb.  12 2000 3.03 1.67 

Imperata cylindrica (L.) Raeusch. 16 1600 3.14 1 

Isachne polygonoides (Lam.) Döll  8 1200 1.91 1.5 

Justicia gendarussa Burm.f. 12 1200 2.36 1 

Kyllinga brevifolia Rottb.  16 2000 3.48 1.25 

Oxalis corniculata L. 8 800 1.57 1 

Mimosa pudica L. 20 2000 3.93 1 

Pedalium murex L.  12 2000 3.03 1.67 

Persicaria barbata (L.) H.Hara 8 800 1.57 1 

Phrynium pubinerve Blume 12 1200 2.36 1 

Pilea plataniflora C.H. Wright 24 3600 5.73 1.5 

Pilea pumila (L.) A. Gray  8 1200 1.91 1.5 

Pilea umbrosa Blume 16 2400 3.82 1.5 

Rumex hastatus D. Don 12 1600 2.70 1.33 

Rumex nepalensis Spreng. 28 3600 6.18 1.29 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

8 1200 1.91 1.5 

Saccharum rufipilum Steud.  16 2000 3.48 1.25 

Saccharum spontaneum L. 8 1200 1.91 1.5 

Sambucus ebulus L.  16 2000 3.48 1.25 

Scleria terrestris (L.) Fassett 12 1600 2.70 1.33 

Scoparia dulcis L. 8 1200 1.91 1.5 

Solanum erianthum D. Don  16 2000 3.48 1.25 

Solanum viarum Dunal  12 1200 2.36 1 

Sonchus oleraceus (L.) L. 4 400 0.79 1 

Spermacoce articularis L.f. 12 1600 2.70 1.33 

Spilanthes acmella (L.) L. 8 1200 1.91 1.5 

Stellaria media (Linn.) Vill. 16 2400 3.82 1.5 

Thalictrum foliolosum DC. 8 800 1.57 1 

Thysanolaena latifolia (Roxb. ex 
Hornem.) Honda 

12 2000 3.03 1.67 

Torenia asiatica L. 8 800 1.57 1 

Torenia thouarsii (Cham. & Schltdl.) 
Kuntze 

12 1600 2.70 1.33 

Trifolium repens L.  24 3200 5.39 1.33 

Urtica dioica L. 8 800 1.57 1 

Urtica parviflora Roxb.  24 3600 5.73 1.5 

Vicia pannonica Crantz 8 1200 1.91 1.5 

Total 896 118000 200.00 86.16 

 
Site-4 (Muck Dumping area- Near Chetu village/nalla and adjoining areas) 

Trees  

A total of 21 tree species (≥ 5 cm dbh or ≥16 cm GBH) were recorded, during three season 

(Post-Monsoon, Pre-Monsoon & Monsoon) from field studies. The density of tree species 
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recorded was 248 individuals (ha-1). In terms of density, Alnus nepalensiswere the dominant 

tree (28 individuals ha-1) followed by Juglans regia (22 individual’s ha-1). The total basal area of 

tree recorded were 106.94 m 2 ha -1 from site-4. In terms of basal area Alnus nepalensis has 

maximum basal area as compared to other tree. In terms of importance value index (IVI), Alnus 

nepalensis was the dominant tree (IVI= 34.64) followed by Juglans regia (IVI= 30.39) in Table-

3.46. 

Table-3.46: Frequency, density, basal area, IVI, volume, abundance for the tree species 
recorded, during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon)  at Site-4 
(Muck Dumping area- Near Chetu village/nalla and adjoining areas) 

Botanical Name 
Frequ
ency 
(%) 

Densit
y 
(Indivi
dual 
ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volu
me 
(m3)   

Abun
dance 

Alangium chinense (Lour.) Harms  16 12 4.92 13.88 0.30 1.5 

Alnus nepalensis D.Don 36 28 14.28 34.64 1.29 1.56 

Altingia excelsa Noronha 20 16 7.84 19.34 0.39 1.6 

Brassaiopsis glomerulata (Blume) 
Regel 

16 10 4.6 12.78 0.37 1.25 

Brucea javanica (L.) Merr. 12 8 3.44 9.78 0.21 1.33 

Castanopsis indica (Roxb. ex Lindl.) 
A.DC. 

16 10 4.8 12.97 0.29 1.25 

Celtis tetrandra Roxb. 12 8 2.96 9.33 0.21 1.33 

Dysoxylum excelsum Blume 12 10 4.1 11.20 0.21 1.67 

Engelhardtia spicata Lechen ex Blume 12 6 2.94 8.50 0.21 1 

Gynocardia odorata R.Br.  20 12 4.44 14.55 0.36 1.2 

Juglans regia L. 36 22 12.32 30.39 0.62 1.22 

Kydia calycina Roxb. 16 10 3.3 11.56 0.20 1.25 

Macaranga denticulata (Blume) 
Müll.Arg.  

12 8 2.96 9.33 0.15 1.33 

Meliosma species 8 4 1.88 5.59 0.13 1 

Persea odoratissima (Nees) Kosterm. 12 10 3.9 11.01 0.31 1.67 

Pheobe species 16 10 3.7 11.94 0.22 1.25 

Pterospermum acerifolium (L.) Willd. 16 12 4.32 13.32 0.30 1.5 

Saurauia napaulensis DC. 12 8 2.96 9.33 0.18 1.33 

Schima wallichii Choisy 28 18 8.1 22.61 0.41 1.29 

Terminalia myriocarpa Van Heurck & 
Müll. Arg. 

16 14 5.46 15.20 0.27 1.75 

Toxicodendron hookeri (K.C. Sahni & 
Bahadur) C.Y. Wu & T.L. Ming 

16 12 3.72 12.76 0.22 1.5 

Total 360 248 106.94 300 6.82 28.78 

 
 
Shrubs 

A total of 27 shrub species were recorded, during three season (Post-Monsoon, Pre-Monsoon & 

Monsoon) from field studies. The density of shrub species recorded was 488 individuals (ha-1). 
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In terms of density, Musa balbisiana were the dominant shrub (36 individuals ha-1) followed by 

Debregeasia longifolia (32 individual’s ha-1). In terms of importance value index (IVI), Musa 

balbisiana was the dominant shrub (IVI= 13.53) followed by Debregeasia longifolia (IVI= 13.19) 

in Table-3.47. 

Table-3.47: Frequency, density, IVI and abundance for the shrub species recorded, 
during three season (Post-Monsoon, Pre-Monsoon & Monsoon) at Site-4 (Muck Dumping 
area- Near Chetu village/nalla and adjoining areas)   

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individua
l ha-1) 

IVI 
Abundanc
e 

Bambusa tulda Roxb. 8 8 3.96 1 

Dendrocalamus hamiltonii Nees & Arn. ex 
Munro 

12 12 5.95 1 

Ampelocissus sikkimensis (M.A.Lawson) 
Planch. 

8 8 3.96 1 

Derris species 12 20 7.59 1.67 

Dioscorea floribunda M.Martens & Galeotti 16 16 7.93 1 

Galium species 12 20 7.59 1.67 

Mikania micrantha Kunth 8 12 4.78 1.5 

Millettia species 12 16 6.77 1.33 

Smilax aspera L.  8 8 3.96 1 

Stephania glandulifera Miers 16 20 8.75 1.25 

Tetrastigma obovatum Gagnep.  8 16 5.60 2 

Thladiantha cordifolia (Blume) Cogn. 16 24 9.57 1.5 

Thunbergia coccinea Wall. 12 20 7.59 1.67 

Alpinia calcarata (Haw.) Roscoe 16 20 8.75 1.25 

Boehmeria cylindrica (L.) Sw. 16 28 10.39 1.75 

Chromolaena odorata (L.) R.M.King & 
H.Rob. 

12 16 6.77 1.33 

Clerodendrum glandulosum Lindl.  12 20 7.59 1.67 

Datura stramonium L.  8 12 4.78 1.5 

Debregeasia longifolia (Burm.f.) Wedd. 24 32 13.53 1.33 

Eurya acuminata DC. 12 20 7.59 1.67 

Garcinia stipulata T.Anderson 16 20 8.75 1.25 

Indigofera species 12 16 6.77 1.33 

Maesa indica (Roxb.) A. DC. 16 20 8.75 1.25 

Melastoma malabathricum L. 12 20 7.59 1.67 

Musa balbisiana Colla 20 36 13.19 1.8 

Solanum erianthum D. Don 8 8 3.96 1 

Urtica dioica L. 12 20 7.59 1.67 

Total 344 488 200 38.05 

 
Herbs 

A total of 52 herb species were recorded from site-4, during Post-Monsoon season from field 

studies. The density of herb species recorded was 90800 individuals (ha-1). In terms of density, 

Alocasia fornicata were the dominant herb (4400 individuals ha-1) followed by Arundinella 
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nepalensis, Digitaria ciliaris & Mollugo disticha (3600 individual’s ha-1). In terms of importance 

value index (IVI), Alocasia fornicata was the dominant herb (IVI= 9.78) followed by Digitaria 

ciliaris (IVI= 8.29) in Table-3.48. 

A total of 43 herb species were recorded, during Pre-Monsoon season from field studies. The 

density of herb species recorded was 85600 individuals (ha-1). In terms of density, Artemisia 

vulgaris were the dominant herb species (6000 individuals ha-1) followed by Alocasia fornicata 

(4400 individual’s ha-1). In terms of importance value index (IVI), Artemisia vulgaris was the 

dominant herb species (IVI= 13.97) followed by Panicum brevifolium (IVI= 13.97) in Table-3.49. 

A total of 64 herb species were recorded, during Monsoon season from field studies. The 

density of herb species recorded was 118400 individuals (ha-1). In terms of density, Pilea 

plataniflora were the dominant herb species (5600 individuals ha-1) followed by Ageratum 

conyzoides (5200 individual’s ha-1). In terms of importance value index (IVI), Pilea plataniflora 

was the dominant herb species (IVI= 8.96) followed by Ageratum conyzoides (IVI= 8.15) in 

Table-3.50. 

Table-3.48: Frequency, density, IVI and abundance for the herb species recorded from 
study area during Post-Monsoon season at Site-4 (Muck Dumping area- Near Chetu 
village/nalla and adjoining areas) 

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individua
l ha-1) 

IVI 
Abunda
nce 

Arundinella nepalensis Trin. 20 3600 7.05 1.8 

Capillipedium species 12 2000 4.05 1.67 

Carex pendula Huds. 12 1600 3.61 1.33 

Cyperus pilosus Vahl 16 2400 5.11 1.5 

Digitaria ciliaris (Retz.) Koeler 28 3600 8.29 1.29 

Eriophorum comosum (Wall.) Nees 8 1200 2.56 1.5 

Neyraudia reynaudiana (Kunth) Keng ex 
Hitchc. 

4 400 1.06 1 

Pogonatherum paniceum (Lam.) Hack. 16 2000 4.67 1.25 

Pycreus flavidus (Retz.) T.Koyama 12 2000 4.05 1.67 

Saccharum rufipilum Steud.  12 1600 3.61 1.33 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

12 2000 4.05 1.67 

Rhynchospora corymbosa (L.) Britton 12 1600 3.61 1.33 

Alocasia fornicata (Roxb.) Schott 32 4400 9.78 1.38 

Anaphalis busua (Buch.-Ham.) DC. 12 1600 3.61 1.33 

Anaphalis margaritacea (L.) Benth. & Hook.f. 8 1200 2.56 1.5 

Anisomeles indica (L.) Kuntze 12 1600 3.61 1.33 

Arctium minus (Hill) Bernh.  12 2000 4.05 1.67 

Ardisia crenata Sims 12 1200 3.17 1 

Cirsium species 12 2000 4.05 1.67 

Cynoglossum zeylanicum (Vahl) Brand 8 800 2.12 1 

Drymaria diandra Blume 12 1600 3.61 1.33 
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Botanical Name 
Frequenc
y 
(%) 

Density 
(Individua
l ha-1) 

IVI 
Abunda
nce 

Duchesnea indica (Jacks.) Focke  12 1200 3.17 1 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

8 1200 2.56 1.5 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

4 400 1.06 1 

Fallopia baldschuanica (Regel) Holub 12 1600 3.61 1.33 

Galinsoga parviflora Cav. 8 1200 2.56 1.5 

Geranium nepalense Sweet  16 2000 4.67 1.25 

Hedyotis scandens Roxb.  8 1200 2.56 1.5 

Justicia gendarussa Burm.f. 12 2000 4.05 1.67 

Laphangium luteoalbum (L.) Tzvelev 12 1600 3.61 1.33 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

12 2000 4.05 1.67 

Lindernia anagallis (Burm.f.) Pennell  16 2000 4.67 1.25 

Lobelia montana Reinw. ex Blume 8 1200 2.56 1.5 

Mollugo disticha Ser. 20 3600 7.05 1.8 

Pedalium murex L.  12 1600 3.61 1.33 

Pilea umbrosa Blume 12 2000 4.05 1.67 

Plantago asiatica subsp. erosa (Wall.) Z.Yu Li  16 2000 4.67 1.25 

Plantago major L. 8 1200 2.56 1.5 

Pogostemon benghalensis (Burm.f.) Kuntze 4 400 1.06 1 

Pouzolzia zeylanica (L.) Benn. 16 2000 4.67 1.25 

Sambucus ebulus L.  12 2000 4.05 1.67 

Sonchus oleraceus (L.) L. 16 2800 5.55 1.75 

Xanthium strumarium L. 12 1600 3.61 1.33 

Acanthephippium striatum Lindl. 12 2000 4.05 1.67 

Cymbidium ensifolium (L.) Sw. 12 1600 3.61 1.33 

Dendrobium denudans D.Don 12 1200 3.17 1 

Eria biflora Griff.  8 800 2.12 1 

Gastrochilus species 12 2000 4.05 1.67 

Luisia species 16 1600 4.23 1 

Pinalia bractescens (Lindl.) Kuntze 12 1200 3.17 1 

Rhynchostylis retusa (L.) Blume 16 2000 4.67 1.25 

Vanda coerulea Griff. ex Lindl. 8 1200 2.56 1.5 

Total 648 90800 200 72.01 

 
Table-3.49: Frequency, density, abundance and IVI for the herb species recorded, during 
Pre-Monsoon season at Site-4 (Muck Dumping area- Near Chetu village/nalla and 
adjoining areas) 

Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

Ageratum conyzoides (L.) L. 32 3600 9.27 1.13 

Plectranthus esculentus N.E.Br.  12 1200 3.30 1 

Perilla frutescens (L.) Britton 4 1200 2.03 3 

Pogostemon benghalensis (Burm.f.) 12 1600 3.77 1.33 
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Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

Kuntze 

Houttuynia cordata Thunb. 16 2000 4.87 1.25 

Lindernia anagallis (Burm.f.) Pennell  4 400 1.10 1 

Paphiopedilum species 12 1200 3.30 1 

Artemisia indica Willd. 8 1200 2.67 1.5 

Gonostegia hirta (Blume ex Hassk.) 
Miq. 

8 1200 2.67 1.5 

Embelia ribes Burm.f. 16 2400 5.34 1.5 

Lecanthus peduncularis (Wall. ex 
Royle) Wedd. 

12 2000 4.24 1.67 

Arundinella nepalensis Trin. 24 3600 8.00 1.5 

Hedychium gracile Roxb. 12 2000 4.24 1.67 

Cyclosorus parasiticus (L.) Farw. 4 400 1.10 1 

Coelogyne corymbosa Lindl. 12 1600 3.77 1.33 

Artemisia vulgaris L. 44 6000 13.97 1.36 

Panicum brevifolium L. 36 4400 10.84 1.22 

Eriophorum comosum (Wall.) Nees 8 800 2.20 1 

Eryngium foetidum L. 12 2000 4.24 1.67 

Fagopyrum acutatum (Lehm.) Mansf. 
ex K.Hammer 

12 1600 3.77 1.33 

Amomum aromaticum Roxb.  12 1600 3.77 1.33 

Asplenium phyllitidis D. Don 8 1200 2.67 1.5 

Athyrium pectinatum (Wall.) Presl 8 800 2.20 1 

Phrynium pubinerve Blume 8 1200 2.67 1.5 

Hedyotis scandens Roxb.  8 1200 2.67 1.5 

Alocasia fornicata (Roxb.) Schott 24 3200 7.54 1.33 

Pogonatherum paniceum (Lam.) 
Hack. 

12 2000 4.24 1.67 

Urtica dioica L. 32 3600 9.27 1.13 

Gnaphalium affine D.Don 4 400 1.10 1 

Oxalis corniculata L. 16 2000 4.87 1.25 

Lasia spinosa (L.) Thwaites  8 1200 2.67 1.5 

Rumex nepalensis Spreng. 24 2800 7.07 1.17 

Arisaema consanguineum Schott 4 400 1.10 1 

Bidens pilosa L. 20 3200 6.90 1.6 

Plantago major L. 12 2000 4.24 1.67 

Sonchus oleraceus (L.) L.  12 1600 3.77 1.33 

Dryopteris nigropaleacea (Fraser-
Jenk.) Fraser-Jenk.  

20 2000 5.50 1 

Emilia sonchifolia (L.) DC. ex DC. 12 2000 4.24 1.67 

Saccharum longisetosum 
(Andersson) V.Naray. ex Bor  

24 3600 8.00 1.5 

Capsella bursa-pastoris (L.) Medik.  8 800 2.20 1 

Ichnanthus pallens var. major (Nees) 
Stieber 

12 1600 3.77 1.33 

Scoparia dulcis L. 24 3600 8.00 1.5 
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Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

Pilea pumila (L.) A. Gray  20 3200 6.90 1.6 

Total 632 85600 200.00 59.04 

 
Table-3.50: Frequency, density, abundance and IVI for the herb species recorded, during 
Monsoon season at Site-4 (Muck Dumping area- Near Chetu village/nalla and adjoining 
areas) 

Botanical Name 
Frequency 

(%) 

Density 
Density 

(Individual 
ha-1) 

IVI 
Abunda

nce 

Acmella paniculata (Wall. ex DC.) 
R.K.Jansen 

16 2000 3.57 1.25 

Ageratum conyzoides Linn.  32 5200 8.15 1.625 

Amomum aromaticum Roxb.  4 400 0.81 1 

Amorphophallus commutatus 
(Schott) Engl. 

16 2000 3.57 1.25 

Anaphalis busua (Buch.-Ham.) DC. 12 2000 3.10 1.67 

Anisomeles indica (L.) Kuntze 8 1200 1.95 1.5 

Arctium minus (Hill) Bernh.  4 400 0.81 1 

Arisaema consanguineum Schott 16 2000 3.57 1.25 

Artemisia vulgaris L. 12 2000 3.10 1.67 

Arundinella nepalensis Trin. 12 1600 2.76 1.33 

Bellis sylvestris Cirillo 12 2000 3.10 1.67 

Bidens pilosa L. 12 1600 2.76 1.33 

Boehmeria macrophylla Hornem. 20 2800 4.71 1.4 

Capsella bursa-pastoris (L.) Medik.  12 1600 2.76 1.33 

Carex pendula Huds. 8 1200 1.95 1.5 

Centella asiatica (L.) Urb. 12 1600 2.76 1.33 

Chrysopogon fulvus (Spreng.) Chiov. 12 2000 3.10 1.67 

Coelogyne corymbosa Lindl. 12 1200 2.42 1 

Colocasia affinis Schott 12 2000 3.10 1.67 

Cynodon dactylon (L.) Pers. 8 800 1.61 1 

Cynoglossum zeylanicum (Vahl) 
Brand 

12 1600 2.76 1.33 

Cyperus rotundus L. 12 1200 2.42 1 

Dendrobium fargesii Finet  8 1200 1.95 1.5 

Digitaria ciliaris (Retz.) Koeler 16 2400 3.90 1.5 

Digitaria stricta Roth 12 1600 2.76 1.33 

Drymaria diandra Blume 8 1200 1.95 1.5 

Erigeron canadensis L. 16 2000 3.57 1.25 

Eriophorum comosum (Wall.) Nees 8 1200 1.95 1.5 

Euphorbia hirta L. 12 2000 3.10 1.67 

Fagopyrum acutatum (Lehm.) Mansf. 
ex K.Hammer 

12 1600 2.76 1.33 

Fallopia baldschuanica (Regel) 
Holub 

12 2000 3.10 1.67 
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Botanical Name 
Frequency 

(%) 

Density 
Density 

(Individual 
ha-1) 

IVI 
Abunda

nce 

Galinsoga parviflora Cav. 16 2000 3.57 1.25 

Homalomena aromatica (Spreng.) 
Schott 

8 1200 1.95 1.5 

Ichnanthus pallens var. major (Nees) 
Stiebe 

20 2800 4.71 1.4 

Imperata cylindrica (L.) Raeusch. 12 1600 2.76 1.33 

Justicia gendarussa Burm.f. 12 2000 3.10 1.67 

Kyllinga brevifolia Rottb.  24 3200 5.52 1.33 

Laphangium luteoalbum (L.) Tzvelev 8 1200 1.95 1.5 

Lecanthus peduncularis (Wall. ex 
Royle) Wedd. 

4 400 0.81 1 

Panicum brevifolium L. 16 2000 3.57 1.25 

Pedalium murex L.  12 2000 3.10 1.67 

Persicaria barbata (L.) H.Hara 16 2800 4.24 1.75 

Persicaria capitata (Buch.-Ham. ex 
D.Don) H.Gross 

12 1600 2.76 1.33 

Persicaria hydropiper (L.) Delarbre 12 2000 3.10 1.67 

Phrynium pubinerve Blume 12 1600 2.76 1.33 

Pilea plataniflora C.H. Wright 36 5600 8.96 1.56 

Pilea pumila (L.) A. Gray  8 800 1.61 1 

Pilea umbrosa Blume 12 2000 3.10 1.67 

Pinalia bractescens (Lindl.) Kuntze 16 1600 3.23 1 

Pouzolzia zeylanica (L.) Benn. 12 1200 2.42 1 

Pycreus flavidus (Retz.) T.Koyama 16 2000 3.57 1.25 

Rumex nepalensis Spreng. 20 2800 4.71 1.4 

Scleria terrestris (L.) Fassett 8 1200 1.95 1.5 

Scoparia dulcis L. 16 2400 3.90 1.5 

Spilanthes acmella (L.) L. 12 1600 2.76 1.33 

Stellaria media (Linn.) Vill. 16 2400 3.90 1.5 

Stellaria nemorum subsp. 
glochidisperma Murb.  

8 1200 1.95 1.5 

Thalictrum foliolosum DC. 28 3600 6.33 1.29 

Torenia asiatica L. 16 2000 3.57 1.25 

Trifolium repens L.  8 1200 1.95 1.5 

Urtica dioica L. 16 2000 3.57 1.25 

Urtica parviflora Roxb.  20 2800 4.71 1.4 

Vicia pannonica Crantz 16 1600 3.23 1 

Xanthium strumarium L. 4 400 0.81 1 

Total 852 118400 200 87.90 

 
Site-5 (Power house- Near Karu nallah and adjoining areas) 

Trees  

A total of 16 tree species (≥ 5 cm dbh or ≥16 cm GBH) were recorded, during three season 

(Post-Monsoon, Pre-Monsoon & Monsoon) from field studies. The density of tree species 
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recorded was 206 individuals (ha-1). In terms of density, Juglans regia were the dominant tree 

(28 individuals ha-1) followed by Alnus nepalensis (24 individual’s ha-1). The total basal area of 

tree recorded were 92.14 m 2 ha -1 from site-5. In terms of basal area Juglans regia has 

maximum basal area as compared to other tree. In terms of importance value index (IVI), 

Juglans regia was the dominant tree (IVI= 49.70) followed by Alnus nepalensis (IVI= 37.61) in 

Table-3.51. 

Table-3.51: Frequency, density, basal area, IVI, volume, abundance for the tree species 
recorded, during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon)  at Site-5 
(Power house- Near Karu nallah and adjoining areas) 

Botanical Name 
Frequ
ency 
(%) 

Densit
y 
(Indivi
dual 
ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volu
me 
(m3)   

Abund
ance 

Alnus nepalensis D.Don 32 24 13.68 37.61 1.23 1.5 

Altingia excelsa Noronha 12 8 3.12 11.44 0.22 1.33 

Brassaiopsis glomerulata (Blume) 
Regel 

12 10 3.1 12.39 0.12 1.67 

Brucea javanica (L.) Merr. 16 10 3.5 14.21 0.21 1.25 

Castanopsis indica (Roxb. ex Lindl.) 
A.DC. 

16 14 4.34 17.06 0.26 1.75 

Duabanga grandiflora (DC.) Walp. 24 18 6.66 24.30 0.40 1.5 

Juglans regia L. 44 30 18.3 49.70 1.46 1.364 

Kydia calycina Roxb. 16 10 4.3 15.08 0.30 1.25 

Magnolia hodgsonii (Hook.f. & 
Thomson) H.Keng 

20 14 6.72 21.03 0.40 1.4 

Magnolia hookeri (Cubitt & W.W.Sm.) 
D.C.S.Raju & M.P.Nayar 

16 10 5.7 16.60 0.34 1.25 

Meliosma species 12 8 3.12 11.44 0.22 1.33 

Persea odoratissima (Nees) Kosterm. 16 10 4.1 14.86 0.29 1.25 

Pterospermum acerifolium (L.) Willd. 12 10 4.9 14.34 0.34 1.67 

Saurauia napaulensis DC. 16 10 3.7 14.43 0.22 1.25 

Schima wallichii Choisy 12 10 3.6 12.93 0.18 1.67 

Trema orientalis (L.) Blume 12 10 3.3 12.60 0.20 1.67 

Total 288 206 92.14 300 6.40 23.10 

 
Shrubs 

A total of 33 shrub species were recorded, during three season (Post-Monsoon, Pre-Monsoon & 

Monsoon) from field studies. The density of shrub species recorded was 544 individuals (ha-1). 

In terms of density, Clerodendrum glandulosum were the dominant shrub (32 individuals ha-1) 

followed by Musa balbisiana (28 individual’s ha-1). In terms of importance value index (IVI), 

Clerodendrum glandulosum was the dominant shrub (IVI= 11.54) followed by Musa balbisiana 

(IVI= 9.86) in Table-3.52. 
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Table-3.52: Frequency, density, IVI and abundance for the shrub species recorded, 
during three season (Post-Monsoon, Pre-Monsoon & Monsoon) at Site-5 (Power house- 
Near Karu nallah and adjoining areas) 

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abundanc
e 

Dendrocalamus hamiltonii Nees & Arn. ex 
Munro 

12 12 5.04 1 

Stephania japonica (Thunb.) Miers 16 20 7.45 1.25 

Dioscorea floribunda M.Martens & Galeotti 16 16 6.71 1 

Mikania micrantha Kunth 12 12 5.04 1 

Millettia species 8 8 3.36 1 

Paederia foetida L. 12 20 6.51 1.67 

Pothos scandens L. 12 16 5.77 1.33 

Smilax aspera L.  8 12 4.09 1.5 

Stephania glandulifera Miers 12 16 5.77 1.33 

Tetrastigma obovatum Gagnep.  8 8 3.36 1 

Thladiantha cordifolia (Blume) Cogn. 16 20 7.45 1.25 

Thunbergia coccinea Wall. 20 24 9.13 1.2 

Alpinia calcarata (Haw.) Roscoe 12 12 5.04 1 

Boehmeria cylindrica (L.) Sw. 8 8 3.36 1 

Chromolaena odorata (L.) R.M.King & 
H.Rob. 

12 20 6.51 1.67 

Clerodendrum glandulosum Lindl.  24 32 11.54 1.33 

Datura stramonium L.  12 16 5.77 1.33 

Debregeasia longifolia (Burm.f.) Wedd. 12 20 6.51 1.67 

Garcinia stipulata T.Anderson 8 12 4.09 1.5 

Girardinia diversifolia (Link) Friis 12 16 5.77 1.33 

Hypericum species 12 12 5.04 1 

Indigofera species 16 20 7.45 1.25 

Leea asiatica (L.) Ridsdale 12 16 5.77 1.33 

Musa balbisiana Colla 20 28 9.86 1.4 

Oxyspora paniculata (D. Don) DC. 12 20 6.51 1.67 

Polygonum molle D. Don 16 20 7.45 1.25 

Solanum viarum Dunal 16 16 6.71 1 

Stachytarpheta indica (L.) Vahl 8 12 4.09 1.5 

Strobilanthes species 12 20 6.51 1.67 

Trema amboinensis (Willd.) Blume 8 12 4.09 1.5 

Urtica dioica L. 20 28 9.86 1.4 

Wallichia caryotoides Roxb. 12 12 5.04 1 

Zanthoxylum acanthopodium DC.  8 8 3.36 1 

Total 424 544 200 42.33 
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Herbs 

A total of 58 herb species were recorded from site-5, during Post-Monsoon season from field 

studies. The density of herb species recorded was 106400 individuals (ha-1). In terms of density, 

Persicaria hydropiper were the dominant herb (5200 individuals ha-1) followed by Pilea pumila 

(4400 individual’s ha-1). In terms of importance value index (IVI), Persicaria hydropiper was the 

dominant herb (IVI= 9.86) followed by Pilea pumila (IVI= 8.61) in Table-3.53. 

A total of 41 herb species were recorded, during Pre-Monsoon season from field study. The 

density of herb species recorded was 92800 individuals (ha-1). In terms of density, Ageratum 

conyzoides were the dominant herb species (6000 individuals ha-1) followed by Bidens pilosa 

(5200 individual’s ha-1). In terms of importance value index (IVI), Ageratum conyzoides was the 

dominant herb species (IVI= 14.11) followed by Bidens pilosa (IVI= 13.34) in Table-3.54. 

A total of 65 herb species were recorded, during Monsoon season from field study. The density 

of herb species recorded was 124800 individuals (ha-1). In terms of density, Pilea plataniflora 

were the dominant herb species (5600 individuals ha-1) followed by Ageratum conyzoides (4400 

individual’s ha-1). In terms of importance value index (IVI), Pilea plataniflora was the dominant 

herb species (IVI= 8.18) followed by Ageratum conyzoides (IVI= 6.20) in Table-3.55. 

Table-3.53: Frequency, density, IVI and abundance for the herb species recorded from 
study area during Post-Monsoon season at Site-5 (Power house- Near Karu nallah and 
adjoining areas) 

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Arundinella nepalensis Trin. 8 1200 2.12 1.5 

Digitaria ciliaris (Retz.) Koeler 16 2000 3.87 1.25 

Eriophorum comosum (Wall.) Nees 12 1200 2.62 1 

Fimbristylis aestivalis Vahl 16 2000 3.87 1.25 

Garnotia species 12 1600 3.00 1.33 

Ichnanthus pallens var. major (Nees) Stieber 12 1200 2.62 1 

Imperata cylindrica (L.) Raeusch. 16 2000 3.87 1.25 

Isachne polygonoides (Lam.) Döll  12 1200 2.62 1 

Poa species 16 2000 3.87 1.25 

Pogonatherum paniceum (Lam.) Hack. 12 1600 3.00 1.33 

Pycreus flavidus (Retz.) T.Koyama 8 1200 2.12 1.5 

Saccharum longisetosum (Andersson) V.Naray. 
ex Bor  

16 2000 3.87 1.25 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

12 1600 3.00 1.33 

Rhynchospora corymbosa (L.) Britton 12 1200 2.62 1 

Acmella paniculata (Wall. ex DC.) R.K.Jansen 12 2000 3.37 1.67 

Alocasia fornicata (Roxb.) Schott 20 2800 5.12 1.4 

Anaphalis busua (Buch.-Ham.) DC. 12 1200 2.62 1 

Anaphalis margaritacea (L.) Benth. & Hook.f. 20 2000 4.37 1 
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Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Andrographis paniculata (Burm.f.) Nees 8 1200 2.12 1.5 

Anisomeles indica (L.) Kuntze 12 1600 3.00 1.33 

Artemisia vulgaris L. 12 2000 3.37 1.67 

Begonia species 8 1200 2.12 1.5 

Bergenia ciliata (Haw.) Sternb. 8 1200 2.12 1.5 

Duchesnea indica (Jacks.) Focke  16 2000 3.87 1.25 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

8 1200 2.12 1.5 

Elatostema platyphyllum Wedd. 12 1200 2.62 1 

Emilia sonchifolia (L.) DC. ex DC. 16 1600 3.49 1 

Epilobium brevifolium D.Don 8 800 1.75 1 

Fallopia baldschuanica (Regel) Holub 16 2000 3.87 1.25 

Geranium nepalense Sweet  8 1200 2.12 1.5 

Hedychium coccineum Buch.-Ham. ex Sm.  12 1200 2.62 1 

Inula species 16 2000 3.87 1.25 

Juncus species 8 1200 2.12 1.5 

Justicia gendarussa Burm.f. 24 4000 6.74 1.67 

Laphangium luteoalbum (L.) Tzvelev 12 1600 3.00 1.33 

Lecanthus peduncularis (Wall. ex Royle) Wedd. 8 1200 2.12 1.5 

Lindernia anagallis (Burm.f.) Pennell  8 1200 2.12 1.5 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

12 1600 3.00 1.33 

Persicaria hydropiper (L.) Delarbre 40 5200 9.86 1.3 

Phrynium pubinerve Blume 12 2000 3.37 1.67 

Pilea pumila (L.) A. Gray  36 4400 8.61 1.22 

Plantago asiatica subsp. erosa (Wall.) Z.Yu Li  12 1600 3.00 1.33 

Plantago major L. 16 2400 4.25 1.5 

Pogostemon benghalensis (Burm.f.) Kuntze 12 2000 3.37 1.67 

Pouzolzia zeylanica (L.) Benn. 28 3600 6.87 1.29 

Sambucus ebulus L.  8 2000 2.87 2.5 

Scoparia dulcis L. 12 2000 3.37 1.67 

Sigesbeckia orientalis L. 16 2400 4.25 1.5 

Sonchus oleraceus (L.) L. 28 3200 6.49 1.14 

Coelogyne corymbosa Lindl. 12 2000 3.37 1.67 

Cymbidium ensifolium (L.) Sw. 12 1600 3.00 1.33 

Dendrobium denudans D.Don 12 2000 3.37 1.67 

Dendrobium fargesii Finet  16 2000 3.87 1.25 

Eria biflora Griff.  8 1200 2.12 1.5 

Gastrochilus species 4 400 0.87 1 

Habenaria species 16 2000 3.87 1.25 

Pinalia bractescens (Lindl.) Kuntze 12 2000 3.37 1.67 

Rhynchostylis retusa (L.) Blume 16 1200 3.12 0.75 

Total 804 106400 200 78.27 
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Table-3.54: Frequency, density, abundance and IVI for the herb species recorded, during 
Pre-Monsoon season at Site-5 (Power house- Near Karu nallah and adjoining areas) 

Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

Acmella oleracea (L.) R.K.Jansen 16 2800 5.57 1.75 

Plectranthus esculentus N.E.Br.  4 800 1.50 2 

Phrynium pubinerve Blume 8 1200 2.57 1.5 

Rumex nepalensis Spreng. 12 2000 4.07 1.67 

Houttuynia cordata Thunb. 4 800 1.50 2 

Lecanthus peduncularis (Wall. ex 
Royle) Wedd. 

8 1200 2.57 1.5 

Perilla frutescens (L.) Britton 24 3200 7.27 1.33 

Arctium minus (Hill) Bernh.  12 2000 4.07 1.67 

Gonostegia hirta (Blume ex 
Hassk.) Miq. 

8 1200 2.57 1.5 

Coelogyne corymbosa Lindl. 20 2800 6.20 1.4 

Lasia spinosa (L.) Thwaites  16 1600 4.27 1 

Artemisia vulgaris L. 20 3200 6.63 1.6 

Hedychium gracile Roxb. 16 2000 4.70 1.25 

Clinopodium umbrosum (M.Bieb.) 
Kuntze 

12 1600 3.63 1.33 

Cirsium species 8 800 2.14 1 

Artemisia indica Willd. 24 3200 7.27 1.33 

Paphiopedilum species 8 1200 2.57 1.5 

Cyclosorus parasiticus (L.) Farw. 12 2000 4.07 1.67 

Eriophorum comosum (Wall.) 
Nees 

16 2800 5.57 1.75 

Eryngium foetidum L. 12 2000 4.07 1.67 

Alocasia fornicata (Roxb.) Schott 4 400 1.07 1 

Arundinella nepalensis Trin. 20 3600 7.06 1.8 

Fagopyrum acutatum (Lehm.) 
Mansf. ex K.Hammer 

8 1200 2.57 1.5 

Phrynium pubinerve Blume 12 2000 4.07 1.67 

Hedyotis scandens Roxb.  8 1200 2.57 1.5 

Ageratum conyzoides (L.) L. 48 6000 14.11 1.25 

Pogonatherum paniceum (Lam.) 
Hack. 

16 2400 5.13 1.5 

Gnaphalium affine D.Don 4 400 1.07 1 

Lindernia anagallis (Burm.f.) 
Pennell  

12 2000 4.07 1.67 

Kyllinga brevifolia Rottb.  12 2000 4.07 1.67 

Saccharum rufipilum Steud.  24 3600 7.70 1.5 

Anisomeles indica (L.) Kuntze 12 2000 4.07 1.67 

Asplenium phyllitidis D. Don 8 1200 2.57 1.5 

Plantago major L. 20 3200 6.63 1.6 

Amorphophallus commutatus 
(Schott) Engl. 

16 2800 5.57 1.75 

Crassocephalum crepidioides 12 1600 3.63 1.33 
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Botanical Name 
Frequency 

(%) 

Density 
(Individual 

ha-1) 
IVI Abundance 

(Benth.) S.Moore 

Scoparia dulcis L. 28 3600 8.34 1.29 

Bidens pilosa L. 36 5200 11.34 1.44 

Ichnanthus pallens var. major 
(Nees) Stieber 

16 2000 4.70 1.25 

Urtica dioica L. 28 4400 9.20 1.57 

Pilea umbrosa Blume 24 3600 7.70 1.5 

Total 628 92800 200.00 61.37 

 
 
Table-3.55: Frequency, density, abundance and IVI for the herb species recorded, during 
Monsoon season at Site-5 (Power house- Near Karu nallah and adjoining areas) 

Botanical Name 
Frequen

cy 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Achyranthes aspera L. 12 1600 2.62 1.33 

Acmella paniculata (Wall. ex DC.) 
R.K.Jansen 

8 1200 1.85 1.5 

Ageratum conyzoides Linn.  24 4400 6.20 1.83 

Amomum aromaticum Roxb.  12 2000 2.94 1.67 

Amorphophallus commutatus (Schott) 
Engl. 

20 2800 4.48 1.4 

Arctium minus (Hill) Bernh.  12 1200 2.30 1 

Arisaema consanguineum Schott 16 2000 3.39 1.25 

Artemisia annua L. 12 1200 2.30 1 

Artemisia nilagirica (C.B.Clarke) Pamp. 16 2000 3.39 1.25 

Boehmeria macrophylla Hornem. 20 3200 4.80 1.6 

Cenchrus echinatus L. 8 1200 1.85 1.5 

Chrysopogon fulvus (Spreng.) Chiov. 16 2000 3.39 1.25 

Clinopodium umbrosum (M.Bieb.) 
Kuntze 

12 1600 2.62 1.33 

Cynoglossum zeylanicum (Vahl) Brand 12 1200 2.30 1 

Cyperus cyperoides (L.) Kuntze 12 2000 2.94 1.67 

Cyperus rotundus L. 20 2800 4.48 1.4 

Digitaria stricta Roth 12 2000 2.94 1.67 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

20 2000 3.83 1 

Elatostema platyphyllum Wedd. 8 1200 1.85 1.5 

Emilia sonchifolia (L.) DC. ex DC. 12 1600 2.62 1.33 

Epilobium brevifolium D.Don 12 2000 2.94 1.67 

Erigeron canadensis L. 8 1200 1.85 1.5 

Eriophorum comosum (Wall.) Nees 8 1200 1.85 1.5 

Euphorbia hirta L. 16 2000 3.39 1.25 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

12 2000 2.94 1.67 

Gastrochilus species 12 1200 2.30 1 
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Botanical Name 
Frequen

cy 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Geranium nepalense Sweet  16 1600 3.07 1 

Hedychium coccineum Buch.-Ham. ex 
Sm.  

8 800 1.53 1 

Hedyotis scandens Roxb.  16 2000 3.39 1.25 

Homalomena aromatica (Spreng.) Schott 8 1200 1.85 1.5 

Ichnanthus pallens var. major (Nees) 
Stiebe 

12 1200 2.30 1 

Imperata cylindrica (L.) Raeusch. 16 2400 3.71 1.5 

Isachne polygonoides (Lam.) Döll  8 1200 1.85 1.5 

Kyllinga brevifolia Rottb.  24 2800 4.92 1.17 

Laggera pterodonta (DC.) Sch.Bip. ex 
Oliv. 

12 1600 2.62 1.33 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

8 1200 1.85 1.5 

Lindernia anagallis (Burm.f.) Pennell  8 1200 1.85 1.5 

Lobelia montana Reinw. ex Blume 12 1600 2.62 1.33 

Neyraudia reynaudiana (Kunth) Keng ex 
Hitchc. 

8 800 1.53 1 

Oxalis corniculata L. 12 2000 2.94 1.67 

Panicum brevifolium L. 24 3200 5.24 1.33 

Pedalium murex L.  12 1600 2.62 1.33 

Persicaria capitata (Buch.-Ham. ex 
D.Don) H.Gross 

16 2400 3.71 1.5 

Persicaria hydropiper (L.) Delarbre 12 2000 2.94 1.67 

Pilea plataniflora C.H. Wright 36 5200 8.18 1.44 

Pilea pumila (L.) A. Gray  8 2000 2.50 2.5 

Pilea umbrosa Blume 12 2000 2.94 1.67 

Plantago major L. 28 3600 6.01 1.29 

Pogonatherum paniceum (Lam.) Hack. 12 2000 2.94 1.67 

Pogostemon benghalensis (Burm.f.) 
Kuntze 

12 1600 2.62 1.33 

Pouzolzia zeylanica (L.) Benn. 12 2000 2.94 1.67 

Rumex nepalensis Spreng. 24 3200 5.24 1.33 

Saccharum rufipilum Steud.  8 1200 1.85 1.5 

Sambucus ebulus L.  4 400 0.77 1 

Scleria terrestris (L.) Fassett 16 2000 3.39 1.25 

Sigesbeckia orientalis L. 12 2000 2.94 1.67 

Spilanthes acmella (L.) L. 12 2000 2.94 1.67 

Stellaria media (Linn.) Vill. 8 800 1.53 1.00 

Stellaria nemorum subsp. 
glochidisperma Murb.  

8 1200 1.85 1.5 

Thalictrum foliolosum DC. 24 3600 5.56 1.5 

Thysanolaena latifolia (Roxb. ex 
Hornem.) Honda 

8 1200 1.85 1.5 

Torenia thouarsii (Cham. & Schltdl.) 
Kuntze 

12 1200 2.30 1 
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Botanical Name 
Frequen

cy 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abunda
nce 

Trifolium repens L.  16 1600 3.07 1 

Urtica dioica L. 20 2800 4.48 1.4 

Urtica parviflora Roxb.  20 3600 5.12 1.8 

Total 896 124800 200 90.83 

 
Site-6 (Downstream- Near Majaa nalla and adjoining areas) 

Trees 

A total of 23 tree species (≥ 5 cm dbh or ≥16 cm GBH) were recorded, during three season 

(Post-Monsoon, Pre-Monsoon & Monsoon) from field studies. The density of tree species 

recorded was 308 individuals (ha-1). In terms of density, Alnus nepalensis were the dominant 

tree (34 individuals ha-1) followed by Juglans regia (30 individual’s ha-1). The total basal area of 

tree recorded were 128.62 m 2 ha -1 from site-6. In terms of basal area Alnus nepalensis has 

maximum basal area as compared to other tree. In terms of importance value index (IVI), Alnus 

nepalensis was the dominant tree (IVI= 35.50) followed by Juglans regia (IVI= 30.91) in Table-

3.56. 

Table-3.56: Frequency, density, basal area, IVI, volume, abundance for the tree species 
recorded, during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon)  at Site-6 
(Downstream- Near Majaa nalla and adjoining areas) 

Botanical Name 
Frequ
ency 
(%) 

Density 
(Individ
ual ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volu
me 
(m3) 

Abun
dance 

Aesculus assamica Griff. 24 18 8.64 18.12 0.60 1.5 

Alnus nepalensis D.Don 44 34 18.36 35.50 1.65 1.55 

Altingia excelsa Noronha 16 14 4.9 12.06 0.34 1.75 

Brassaiopsis glomerulata (Blume) 
Regel 

12 8 2.48 7.30 0.12 1.33 

Brucea javanica (L.) Merr. 20 10 3.2 10.36 0.19 1 

Castanopsis indica (Roxb. ex Lindl.) 
A.DC. 

24 12 4.92 13.28 0.30 1 

Duabanga grandiflora (DC.) Walp. 20 10 4.8 11.61 0.34 1 

Dysoxylum excelsum Blume 16 14 5.18 12.28 0.31 1.75 

Garuga floribunda var. gamblei (King 
ex W.W.Sm.) Kalkman 

16 10 3.9 9.98 0.20 1.25 

Gmelina arborea Roxb. 12 8 2.32 7.18 0.16 1.33 

Juglans regia L. 32 30 17.7 30.91 1.42 1.88 

Kydia calycina Roxb. 16 10 3.7 9.83 0.19 1.25 

Livistona jenkinsiana Griff. 12 8 2.88 7.61 0.17 1.33 

Macropanax dispermus (Blume) 
Kuntze 

16 12 3.96 10.68 0.20 1.5 

Magnolia hodgsonii (Hook.f. & 
Thomson) H.Keng 

12 8 2.96 7.68 0.18 1.33 

Meliosma species 16 14 5.18 12.28 0.26 1.75 
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Botanical Name 
Frequ
ency 
(%) 

Density 
(Individ
ual ha-1) 

Basal 
Area 
(m2ha-1) 

IVI 
Volu
me 
(m3) 

Abun
dance 

Persea odoratissima (Nees) Kosterm. 20 14 5.46 13.42 0.38 1.4 

Pterospermum acerifolium (L.) Willd. 16 10 5.1 10.92 0.36 1.25 

Saurauia napaulensis DC. 20 10 3.9 10.91 0.20 1 

Schima wallichii Choisy 16 14 3.64 11.08 0.18 1.75 

Terminalia myriocarpa Van Heurck & 
Müll. Arg. 

12 10 2.9 8.28 0.20 1.67 

Toxicodendron hookeri (K.C. Sahni & 
Bahadur) C.Y. Wu & T.L. Ming 

16 12 5.88 12.17 0.29 1.5 

Trema orientalis (L.) Blume 24 18 6.66 16.58 0.33 1.5 

Total 432 308 128.62 300 8.57 32.57 

 
Shrubs 

A total of 31 shrub species were recorded, during three season (Post-Monsoon, Pre-Monsoon & 

Monsoon) from field study. The density of shrub species recorded was 500 individuals (ha-1). In 

terms of density, Musa balbisiana were the dominant shrub (32 individuals ha-1) followed by 

Debregeasia longifolia & Chromolaena odorata (28 individual’s ha-1). In terms of importance 

value index (IVI), Musa balbisiana was the dominant shrub (IVI= 13.58) followed by Musa 

balbisiana (IVI= 10.92 in Table-3.57. 

 
Table-3.57: Frequency, density, IVI and abundance for the shrub species recorded, 
during three seasons (Post-Monsoon, Pre-Monsoon & Monsoon) at Site-6 (Downstream- 
Near Majaa nalla and adjoining areas) 

Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abundanc
e 

Bambusa pallida Munro 12 20 7.19 1.67 

Dendrocalamus strictus (Roxb.) Nees 8 8 3.73 1 

Parthenocissus quinquefolia (L.) Planch.  4 4 1.86 1 

Stephania japonica (Thunb.) Miers 16 20 8.26 1.25 

Ampelocissus sikkimensis (M.A.Lawson) 
Planch. 

8 8 3.73 1 

Derris species 8 12 4.53 1.5 

Dioscorea floribunda M.Martens & Galeotti 12 16 6.39 1.33 

Galium species 8 12 4.53 1.5 

Millettia species 12 16 6.39 1.33 

Paederia foetida L. 12 12 5.59 1 

Pothos scandens L. 16 20 8.26 1.25 

Stephania glandulifera Miers 12 16 6.39 1.33 

Tetrastigma obovatum Gagnep.  8 12 4.53 1.5 

Alpinia calcarata (Haw.) Roscoe 4 4 1.86 1 

Boehmeria cylindrica (L.) Sw. 12 20 7.19 1.67 

Buddleja asiatica Lour. 16 20 8.26 1.25 

Chromolaena odorata (L.) R.M.King & 20 28 10.92 1.4 
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Botanical Name 
Frequenc
y 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abundanc
e 

H.Rob. 

Clerodendrum glandulosum Lindl.  16 24 9.06 1.5 

Datura stramonium L.  12 20 7.19 1.67 

Debregeasia longifolia (Burm.f.) Wedd. 20 28 10.92 1.4 

Girardinia diversifolia (Link) Friis 8 8 3.73 1 

Gouania tiliifolia Lam. 12 20 7.19 1.67 

Leea indica (Burm. f.) Merr. 8 12 4.53 1.5 

Melastoma malabathricum L. 12 12 5.59 1 

Musa balbisiana Colla 24 36 13.58 1.5 

Mycetia longifolia (Wall.) Kuntze 12 12 5.59 1 

Solanum torvum Sw.  16 20 8.26 1.25 

Stachytarpheta indica (L.) Vahl 8 12 4.53 1.5 

Strobilanthes species 12 16 6.39 1.33 

Trema amboinensis (Willd.) Blume 12 12 5.59 1 

Urtica dioica L. 16 20 8.26 1.25 

Total 376 500 200 40.55 

 
Herbs 

A total of 65 herb species were recorded from site-6, during Post-Monsoon season from field 

study. The density of herb species recorded was 112800 individuals (ha-1). In terms of density, 

Artemisia vulgaris were the dominant herb (4400 individuals ha-1) followed by Panicum 

brevifolium, Mollugo disticha & Pouzolzia zeylanica (3600 individual’s ha-1). In terms of 

importance value index (IVI), Artemisia vulgaris was the dominant herb (IVI= 7.33) followed by 

Panicum brevifolium & Pouzolzia zeylanica (IVI= 7.11) in Table-3.58. 

A total of 54 herb species were recorded, during Pre-Monsoon season from field study. The 

density of herb species recorded was 104800 individuals (ha-1). In terms of density, Urtica dioica 

were the dominant herb species (5600 individuals ha-1) followed by Ageratum conyzoides (5200 

individual’s ha-1). In terms of importance value index (IVI), Urtica dioica was the dominant herb 

species (IVI= 11.04) followed by Ageratum conyzoides (IVI= 10.66) in Table-3.59. 

A total of 65 herb species were recorded, during Monsoon season from field study. The density 

of herb species recorded was 119600 individuals (ha-1). In terms of density, Pilea plataniflora 

were the dominant herb species (5200 individuals ha-1) followed by Trifolium repens (4400 

individual’s ha-1). In terms of importance value index (IVI), Pilea plataniflora was the dominant 

herb species (IVI= 8.59) followed by Trifolium repens (IVI= 6.98) in Table-3.60. 
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Table-3.58: Frequency, density, IVI and abundance for the herb species recorded from 
study areas during Post-Monsoon season at Site-6 (Downstream- Near Majaa nalla and 
adjoining areas) 

Botanical Name 
Frequency 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Brachiaria distachya (L.) Stapf  12 2000 3.24 1.67 

Capillipedium species 8 800 1.69 1 

Kyllinga brevifolia Rottb.  12 2000 3.24 1.67 

Neyraudia reynaudiana (Kunth) Keng ex 
Hitchc. 

8 1200 2.04 1.5 

Panicum brevifolium L. 32 3600 7.11 1.13 

Pogonatherum paniceum (Lam.) Hack. 8 1200 2.04 1.5 

Pycreus flavidus (Retz.) T.Koyama 12 1600 2.89 1.33 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

12 1200 2.53 1 

Scleria terrestris (L.) Fassett 16 2000 3.73 1.25 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

12 1600 2.89 1.33 

Rhynchospora corymbosa (L.) Britton 16 2400 4.09 1.5 

Acmella paniculata (Wall. ex DC.) 
R.K.Jansen 

12 2000 3.24 1.67 

Alocasia fornicata (Roxb.) Schott 16 2800 4.44 1.75 

Anaphalis margaritacea (L.) Benth. & Hook.f. 8 2000 2.75 2.5 

Andrographis paniculata (Burm.f.) Nees 12 2000 3.24 1.67 

Anisomeles indica (L.) Kuntze 16 2400 4.09 1.5 

Arctium minus (Hill) Bernh.  12 2000 3.24 1.67 

Ardisia crenata Sims 12 1600 2.89 1.33 

Arisaema consanguineum Schott 12 1600 2.89 1.33 

Artemisia vulgaris L. 28 4400 7.33 1.57 

Begonia species 8 1200 2.04 1.5 

Capsella bursa-pastoris (L.) Medik.  16 2000 3.73 1.25 

Cirsium species 12 2000 3.24 1.67 

Clinopodium umbrosum (M.Bieb.) Kuntze 8 800 1.69 1 

Colocasia affinis Schott 12 1600 2.89 1.33 

Crassocephalum crepidioides (Benth.) 
S.Moore 

8 1200 2.04 1.5 

Cynoglossum zeylanicum (Vahl) Brand 12 1600 2.89 1.33 

Drymaria diandra Blume 12 1200 2.53 1 

Duchesnea indica (Jacks.) Focke  8 800 1.69 1 

Dysphania ambrosioides (L.) Mosyakin & 
Clemants 

12 1600 2.89 1.33 

Elatostema platyphyllum Wedd. 8 1200 2.04 1.5 

Emilia sonchifolia (L.) DC. ex DC. 8 1200 2.04 1.5 

Epilobium brevifolium D.Don 4 400 0.84 1 

Fallopia baldschuanica (Regel) Holub 12 1200 2.53 1 

Galinsoga parviflora Cav. 12 2000 3.24 1.67 

Geranium nepalense Sweet  8 800 1.69 1 

Hedychium coccineum Buch.-Ham. ex Sm.  12 1600 2.89 1.33 
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Botanical Name 
Frequency 
(%) 

Density 
(Individual 
ha-1) 

IVI 
Abunda
nce 

Hedyotis scandens Roxb.  8 800 1.69 1 

Impatiens species 8 1200 2.04 1.5 

Justicia gendarussa Burm.f. 20 3200 5.29 1.6 

Laphangium luteoalbum (L.) Tzvelev 12 1600 2.89 1.33 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

8 1200 2.04 1.5 

Lobelia montana Reinw. ex Blume 4 400 0.84 1 

Mollugo disticha Ser. 28 3600 6.62 1.29 

Persicaria barbata (L.) H.Hara 12 2000 3.24 1.67 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

12 1600 2.89 1.33 

Persicaria hydropiper (L.) Delarbre 12 2000 3.24 1.67 

Phrynium pubinerve Blume 16 2000 3.73 1.25 

Pilea umbrosa Blume 8 1200 2.04 1.5 

Pouzolzia zeylanica (L.) Benn. 32 3600 7.11 1.125 

Sambucus ebulus L.  8 800 1.69 1 

Scoparia dulcis L. 12 1600 2.89 1.33 

Sigesbeckia orientalis L. 16 2000 3.73 1.25 

Sonchus oleraceus (L.) L. 24 3200 5.78 1.33 

Spermacoce articularis L.f. 4 400 0.84 1 

Stellaria nemorum subsp. glochidisperma 
Murb.  

16 2000 3.73 1.25 

Xanthium strumarium L. 12 2000 3.24 1.67 

Coelogyne corymbosa Lindl. 16 2800 4.44 1.75 

Cymbidium ensifolium (L.) Sw. 12 1600 2.89 1.33 

Dendrobium denudans D.Don 12 2000 3.24 1.67 

Dendrobium fargesii Finet  12 1600 2.89 1.33 

Eria biflora Griff.  12 1200 2.53 1 

Gastrochilus species 8 800 1.69 1 

Habenaria species 12 2000 3.24 1.67 

Vanda coerulea Griff. ex Lindl. 12 1600 2.89 1.33 

Total 816 112800 200 89.46 

 
 
Table-3.59: Frequency, density, abundance and IVI for the herb species recorded, during 
Pre-Monsoon season at Site-6 (Downstream- Near Majaa nalla and adjoining areas) 

Botanical Name 
Frequenc

y 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abundan
ce 

Acmella paniculata (Wall. ex DC.) 
R.K.Jansen 

12 2000 3.46 1.67 

Spilanthes acmella (L.) L.  12 2000 3.46 1.67 

Persicaria hydropiper (L.) Delarbre  4 800 1.28 2 

Oxalis corniculata L. 16 2400 4.36 1.5 

Rhynchostylis retusa (L.) Blume 16 2000 3.98 1.25 

Urtica dioica L. 44 5600 11.04 1.27 
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Botanical Name 
Frequenc

y 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abundan
ce 

Pilea pumila (L.) A. Gray  12 2000 3.46 1.67 

Hedychium gracile Roxb. 12 2000 3.46 1.67 

Kyllinga brevifolia Rottb.  16 2000 3.98 1.25 

Lindernia anagallis (Burm.f.) Pennell  4 400 0.90 1 

Arctium minus (Hill) Bernh.  4 800 1.28 2 

Garnotia species 12 2000 3.46 1.67 

Rumex nepalensis Spreng. 4 1200 1.66 3 

Scoparia dulcis L. 20 2800 5.26 1.4 

Cyclosorus parasiticus (L.) Farw. 8 800 1.80 1 

Ichnanthus pallens var. major (Nees) Stieber 12 1200 2.70 1 

Artemisia indica Willd. 12 1600 3.08 1.33 

Gnaphalium affine D.Don 8 800 1.80 1 

Sigesbeckia orientalis L. 36 4400 8.86 1.22 

Crassocephalum crepidioides (Benth.) 
S.Moore 

12 1200 2.70 1 

Bidens pilosa L. 12 1600 3.08 1.33 

Sonchus oleraceus (L.) L.  12 1200 2.70 1 

Arisaema consanguineum Schott 12 1200 2.70 1 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

8 1200 2.18 1.5 

Emilia sonchifolia (L.) DC. ex DC. 8 1200 2.18 1.5 

Eriophorum comosum (Wall.) Nees 16 2400 4.36 1.5 

Eryngium foetidum L. 4 400 0.90 1 

Alocasia fornicata (Roxb.) Schott 28 4400 7.83 1.57 

Artemisia vulgaris L. 16 2400 4.36 1.5 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

16 2000 3.98 1.25 

Panicum brevifolium L. 12 1200 2.70 1 

Tacca integrifolia Ker Gawl. 12 1600 3.08 1.33 

Dryopteris nigropaleacea (Fraser-Jenk.) 
Fraser-Jenk.  

20 3600 6.03 1.8 

Ageratum conyzoides (L.) L. 44 5200 10.66 1.18 

Xanthium strumarium L. 16 2000 3.98 1.25 

Phrynium pubinerve Blume 20 2800 5.26 1.4 

Pogostemon benghalensis (Burm.f.) Kuntze 20 2800 5.26 1.4 

Galinsoga parviflora Cav. 12 1600 3.08 1.33 

Lasia spinosa (L.) Thwaites  8 800 1.80 1 

Houttuynia cordata Thunb. 8 1200 2.18 1.5 

Pilea umbrosa Blume 20 2800 5.26 1.4 

Amorphophallus commutatus (Schott) Engl. 8 1200 2.18 1.5 

Arundinella nepalensis Trin. 12 1200 2.70 1 

Perilla frutescens (L.) Britton 12 1200 2.70 1 

Pogonatherum paniceum (Lam.) Hack. 20 3200 5.64 1.6 

Amomum aromaticum Roxb.  16 2000 3.98 1.25 

Embelia ribes Burm.f. 12 1200 2.70 1 

Plantago major L. 24 3600 6.54 1.5 
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Botanical Name 
Frequenc

y 
(%) 

Density 
(Individual 

ha-1) 
IVI 

Abundan
ce 

Diplazium polypodioides Blume  8 1200 2.18 1.5 

Asplenium phyllitidis D. Don 12 2000 3.46 1.67 

Hedyotis scandens Roxb.  16 2000 3.98 1.25 

Plectranthus esculentus N.E.Br.  8 1200 2.18 1.5 

Paphiopedilum species 16 2000 3.98 1.25 

Saccharum rufipilum Steud.  8 1200 2.18 1.5 

Total 
772 104800 

200.0
0 

74.83 

 
Table-3.60: Frequency, density, abundance and IVI for the herb species recorded, during 
Monsoon season at Site-6 (Downstream- Near Majaa nalla and adjoining areas) 

Botanical Name 
Frequenc

y 
(%) 

Density 
(Individu
al ha-1) 

IVI 
Abundanc

e 

Ageratum conyzoides Linn.  16 2800 4.23 1.75 

Alocasia fornicata (Roxb.) Schott 8 2000 2.62 2.5 

Alpinia calcarata (Haw.) Roscoe  12 2000 3.09 1.67 

Amomum aromaticum Roxb.  16 2400 3.89 1.5 

Amorphophallus commutatus (Schott) Engl. 12 2000 3.09 1.67 

Andrographis paniculata (Burm.f.) Nees 12 1600 2.75 1.33 

Anisomeles indica (L.) Kuntze 12 1600 2.75 1.33 

Bellis sylvestris Cirillo 16 2800 4.23 1.75 

Boehmeria macrophylla Hornem. 20 2800 4.70 1.4 

Brachiaria distachya (L.) Stapf 12 1600 2.75 1.33 

Carex pendula Huds. 16 2400 3.89 1.5 

Chrysopogon fulvus (Spreng.) Chiov. 8 800 1.61 1 

Clinopodium umbrosum (M.Bieb.) Kuntze 12 1600 2.75 1.33 

Colocasia affinis Schott 8 1200 1.95 1.5 

Cyclosorus parasiticus (L.) Farw. 8 1200 1.95 1.5 

Cynodon dactylon (L.) Pers. 16 2400 3.89 1.5 

Cynoglossum zeylanicum (Vahl) Brand 12 2000 3.09 1.67 

Cyperus cyperoides (L.) Kuntze 12 1600 2.75 1.33 

Cyperus rotundus L. 12 1600 2.75 1.33 

Dendrobium fargesii Finet  4 400 0.81 1 

Dryopteris nigropaleacea (Fraser-Jenk.) 
Fraser-Jenk.  

8 1200 1.95 1.5 

Eriophorum comosum (Wall.) Nees 16 2000 3.56 1.25 

Euphorbia hirta L. 12 2000 3.09 1.67 

Fagopyrum acutatum (Lehm.) Mansf. ex 
K.Hammer 

20 2800 4.70 1.4 

Fallopia baldschuanica (Regel) Holub 12 1600 2.75 1.33 

Galinsoga parviflora Cav. 8 1200 1.95 1.5 

Gastrochilus species 12 1600 2.75 1.33 

Geranium nepalense Sweet  12 1200 2.42 1 

Hedychium coccineum Buch.-Ham. ex Sm.  8 800 1.61 1 

Hedyotis scandens Roxb.  12 1600 2.75 1.33 
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Botanical Name 
Frequenc

y 
(%) 

Density 
(Individu
al ha-1) 

IVI 
Abundanc

e 

Homalomena aromatica (Spreng.) Schott 8 1200 1.95 1.5 

Imperata cylindrica (L.) Raeusch. 8 1200 1.95 1.5 

Isachne polygonoides (Lam.) Döll  4 400 0.81 1 

Kyllinga brevifolia Rottb.  12 1600 2.75 1.33 

Laggera pterodonta (DC.) Sch.Bip. ex Oliv. 12 2000 3.09 1.67 

Lecanthus peduncularis (Wall. ex Royle) 
Wedd. 

8 800 1.61 1 

Lindernia anagallis (Burm.f.) Pennell  12 1600 2.75 1.33 

Mentha longifolia (L.) L. 8 800 1.61 1 

Mimosa pudica L. 24 3200 5.51 1.33 

Oxalis corniculata L. 4 400 0.81 1 

Panicum brevifolium L. 16 2000 3.56 1.25 

Pedalium murex L.  12 2000 3.09 1.67 

Persicaria capitata (Buch.-Ham. ex D.Don) 
H.Gross 

16 2800 4.23 1.75 

Persicaria hydropiper (L.) Delarbre 12 1600 2.75 1.33 

Pilea plataniflora C.H. Wright 36 5200 8.59 1.44 

Pilea pumila (L.) A. Gray  12 1600 2.75 1.33 

Pinalia bractescens (Lindl.) Kuntze 12 2000 3.09 1.67 

Pycreus flavidus (Retz.) T.Koyama 16 2000 3.56 1.25 

Rhynchospora corymbosa (L.) Britton 8 1200 1.95 1.5 

Rhynchostylis retusa (L.) Blume 8 800 1.61 1 

Rorippa indica (L.) Hiern  8 800 1.61 1 

Rumex nepalensis Spreng. 28 3600 6.31 1.29 

Saccharum longisetosum (Andersson) 
V.Naray. ex Bor  

16 2000 3.56 1.25 

Sambucus ebulus L.  24 3200 5.51 1.33 

Scleria terrestris (L.) Fassett 4 400 0.81 1 

Sigesbeckia orientalis L. 16 2000 3.56 1.25 

Solanum viarum Dunal  12 2000 3.09 1.67 

Stellaria nemorum subsp. glochidisperma 
Murb.  

16 2800 4.23 1.75 

Thysanolaena latifolia (Roxb. ex Hornem.) 
Honda 

12 1600 2.75 1.33 

Torenia asiatica L. 12 2000 3.09 1.67 

Torenia thouarsii (Cham. & Schltdl.) Kuntze 12 1600 2.75 1.33 

Trifolium repens L.  28 4400 6.98 1.57 

Urtica dioica L. 8 800 1.61 1 

Urtica parviflora Roxb.  28 3600 6.31 1.29 

Vicia pannonica Crantz 12 1600 2.75 1.33 

Total 848 119600 200.00 90.14 
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3.4.11 Density  

Density of Trees and Shrubs 

The density of tree and shrub species were recorded during three seasons (Post-Monsoon, Pre-

Monsoon & Monsoon) at various sampling sites is shown in Table-3.61. The present results 

marked that maximum tree species density was recorded from site-6 and least tree density was 

recorded from site-3. The Maximum density of shrub species was recorded from site-3 and least 

shrub density from site-1.  Graphical analysis density of tree and shrub species recorded at 

different study sites from OJU Hydroelectric Project, Upper Subansiri district, Arunachal 

Pradesh is shown in Figure-3.16.  

Table-3.61: Density of tree and shrub species recorded at various areas, during three 
seasons (Post-Monsoon, Pre-Monsoon & Monsoon) 

Sites 
Density 

Tree Shrub 

Site-1 298 476 

Site-2 222 596 

Site-3 190 620 

Site-4 248 488 

Site-5 206 544 

Site-6 300 500 

 

Figure-3.16: Graphical analysis density of tree and shrub species recorded at various 
study sites  
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and least herb density was recorded from site-4. Graphical analysis density of herb species 

recorded at different study sites from OJU Hydroelectric Project, Upper Subansiri district, 

Arunachal Pradesh is shown in Figure-3.17.  

The density of herb species during Pre-Monsoon at various sampling sites is shown in Table-

3.63. The present results marked that maximum herb species density was recorded from site-6 

and least herb density was recorded from site-4. Graphical analysis density of herb species 

recorded at different study sites is shown in Figure-3.18.  

The density of herb species during Monsoon at various sampling sites is shown in Table-3.64. 

The present results marked that maximum herb density was recorded from site-2 and least herb 

density was recorded from site-3. Graphical analysis density of herb species recorded at 

different study sites is shown in Figure-3.19.  

Table-3.62: Density of herb species recorded during Post-Monsoon at various study sites  

Sites Density of herb 

Site-1 110000 

Site-2 124000 

Site-3 97200 

Site-4 90800 

Site-5 106400 

Site-6 112800 

 

Table-3.63: Density of herb species recorded during Pre-Monsoon at various study sites  

Sites Density of herb 

Site-1 96400 

Site-2 104000 

Site-3 90400 

Site-4 85600 

Site-5 92800 

Site-6 104800 

 

Table-3.64: Density of herb species recorded during Monsoon at various study sites  

Sites Density of herb 

Site-1 132400 

Site-2 141200 

Site-3 118000 

Site-4 118400 

Site-5 124800 

Site-6 119600 
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Figure-3.17: Graphical analysis density of herb species recorded, during Post-Monsoon 
at various study sites  

 

 

Figure-3.18: Graphical analysis density of herb species recorded, during Pre-Monsoon at 
various study sites  
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Figure-3.19: Graphical analysis density of herb species recorded, during Monsoon at 
various  study sites  

 

3.4.12     Diversity Index 

Species diversity index can be considered as a measure of environmental quality and indicates 

the well-being of any ecosystem. To assess diversity of floral elements and structure of the plant 

community in different study sites, various diversity indices were computed. A diversity index is 

mathematical measures of species diversity in a community. They provide more information 

about community composition than simply species richness (i.e., the number of species 

present); they also take the relative abundances of different species into account. Three species 

diversity indices viz., Shannon index of general diversity (H), dominance index (D) and 

Evenness index (e) were computed using PAST software.  

Shannon-Wiener Diversity Index 

Shannon Weinner index (H) is an index used to measure diversity in categorical data. In a 

basic sense, it is the information entropy of the distribution in a given area treating species as 

symbols and their relative population sizes as the probability. The diversity index takes into 

account the number of individuals as well as number of taxa. Value of Shannon Weinner index 

(H) more than 2 is indicates higher species diversity while its value around 1 or less than 1 

indicates low diversity. Higher values of Shannon index also indicate that a particular community 

has more information. Diversity index (H) increases in value as the number of species 

increases. Thus, higher the value of (H) the greater is the species diversity in the community. 
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During Post-Monsoon, diversity ranged between 2.562 to 3.061 for tree species, 3.226 to 3.465 

for shrub species and 3.858 to 4.178 for herb species recorded from all study sites, shown in 

Table-3.65 and graphical analysis Figure-3.20. 

 During Pre-Monsoon, diversity ranged between 2.562 to 3.061 for tree species, 3.226 to 3.465 

for shrub species and 3.569 to 3.906 for herb species recorded from all study sites is shown in 

Table-3.66 and graphical analysis Figure-3.21. 

Durin Monsoon, diversity ranged between 2.562 to 3.061 for tree, 3.226 to 3.465 for shrub and 

4.049 to 4.245 for herb recorded from all study sites is shown in Table-3.67 and graphical 

analysis Figure-3.22. 

Table-3.65: Shannon-Wiener index recorded during Post-Monsoon in the study area for 
tree, shrub and herb community  

Project Sampling Site Shannon-Wiener Diversity Index 

Trees Shrubs Herbs 

Site-1 2.977 3.306 4.101 

Site-2 2.767 3.44 4.178 

Site-3 2.562 3.465 3.982 

Site-4 2.953 3.226 3.858 

Site-5 2.684 3.434 3.97 

Site-6 3.061 3.339 4.072 

 

Table-3.66: Shannon-Wiener index recorded during Pre-Monsoon in the study area for 
tree, shrub and herb community  

Project Sampling Site Shannon-Wiener Diversity Index 

Trees Shrubs Herbs 

Site-1 2.977 3.306 3.757 

Site-2 2.767 3.44 3.906 

Site-3 2.562 3.465 3.704 

Site-4 2.953 3.226 3.592 

Site-5 2.684 3.434 3.569 

Site-6 3.061 3.339 3.842 

 

Table-3.67: Shannon-Wiener index recorded during Monsoon in the study area for tree, 
shrub and herb community  

Project Sampling Site Shannon-Wiener Diversity Index 

Trees Shrubs Herbs 

Site-1 2.977 3.306 4.097 

Site-2 2.767 3.44 4.245 
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Project Sampling Site Shannon-Wiener Diversity Index 

Trees Shrubs Herbs 

Site-3 2.562 3.465 4.087 

Site-4 2.953 3.226 4.049 

Site-5 2.684 3.434 4.079 

Site-6 3.061 3.339 4.055 

 

 
Figure-3.20: Graphical analysis of Shannon-Wiener index recorded during Post-Monsoon 
in the study area for tree, shrub and herb community  
 

 
Figure-3.21: Graphical analysis of Shannon-Wiener index recorded during Pre-Monsoon 
in the study area for tree, shrub and herb community  
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Figure-3.22: Graphical analysis of Shannon-Wiener index recorded during Monsoon in 
the study area for tree, shrub and herb community  
 

3.4.13. Dominance Index 

Dominance index is always ranges from 0 - 1, indicates species dominance within community 

gives greater weight to common species. In addition, the value of Dominance closer to 1 

indicates areas dominated by single or few species. The value of Dominance had followed an 

opposite trend of diversity.  

During Post-Monsoon, species diversity ranged between 0.05102 to 0.0876 for tree species, 

0.03417 to 0.04219 for shrub species and 0.01692 to 0.02086 for herbs in all study sites, shown 

in Table-3.68 and graphical analysis Figure-3.23. 

During Pre-Monsoon, the species diversity ranged between 0.05102 to 0.0876 for tree species, 

0.03417 to 0.04219 for shrub species and 0.02207 to 0.03162 for herbs in all study sites, shown 

in Table-3.69 and graphical analysis Figure-3.24. 

During Monsoon, the species diversity ranged between 0.05102 to 0.0876 for tree species, 

0.03417 to 0.04219 for shrub and 0.01582 to 0.0194 for herbs, shown in Table-3.70 and 

graphical analysis Figure-3.25. 

Table-3.68: Dominance index recorded during Post-Monsoon season in the study area for 
tree, shrub and herb community 

Project Sampling Site 
Dominance Index 

Trees Shrubs Herbs 

Site-1 0.05716 0.04004 0.01765 

Site-2 0.06728 0.03509 0.01692 

Site-3 0.08765 0.03434 0.02081 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Site-1 Site-2 Site-3 Site-4 Site-5 Site-6

Tree Shrub Herb



Oju Subansiri Hydro Power Corporation Pvt. Ltd              CEIA Study for Oju HEP, Arunachal Pradesh 

 

WAPCOS Limited   3-106 

Project Sampling Site 
Dominance Index 

Trees Shrubs Herbs 

Site-4 0.05736 0.04219 0.023 

Site-5 0.07588 0.03417 0.02086 

Site-6 0.05102 0.03834 0.01866 

Table-3.69: Dominance index recorded during Pre-Monsoon season in the study area for 
tree, shrub and herb community 

Project Sampling Site 
Dominance Index 

Trees Shrubs Herbs 

Site-1 0.05716 0.04004 0.02605 

Site-2 0.06728 0.03509 0.02207 

Site-3 0.08765 0.03434 0.02749 

Site-4 0.05736 0.04219 0.03138 

Site-5 0.07588 0.03417 0.03162 

Site-6 0.05102 0.03834 0.02465 

 

Table-3.70: Dominance index recorded during Monsoon season in the study area for tree, 
shrub and herb community 

Project Sampling Site 
Dominance Index 

Trees Shrubs Herbs 

Site-1 0.05716 0.04004 0.01894 

Site-2 0.06728 0.03509 0.01582 

Site-3 0.08765 0.03434 0.01842 

Site-4 0.05736 0.04219 0.0194 

Site-5 0.07588 0.03417 0.01861 

Site-6 0.05102 0.03834 0.01921 

 

 
Figure-3.23: Graphical analysis of Dominance index recorded during Post-Monsoon in 
the study area for tree, shrub and herb community 
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Figure-3.24: Graphical analysis of Dominance index recorded during Pre-Monsoon in the 
study area for tree, shrub and herb community 

 
 Figure-3.25: Graphical analysis of Dominance index recorded, during Monsoon in the 
study area for tree, shrub and herb community 
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During Pre-Monsoon, Pielou’s evenness (J) ranged between 0.8641 to 0.932 for tree species, 

0.90921 to 0.9395 for shrub species and 0.8442 to 0.9039 for herb species in all study sites, 

shown in Table-3.72 and graphical analysis Figure-3.27. 

During Post-Monsoon, Pielou’s evenness (J) ranged between 0.8641 to 0.932 for tree, 0.90921 

to 0.9395 for shrub and 0.8847 to 0.9087 for herb in all study sites, shown in Table-3.73 and 

graphical analysis Figure-3.28. 

Table-3.71: Buzas and Gibsons Evenness index recorded, during Post-Monsoon season 
in the study area for tree, shrub and herb community  

Project Sampling Site 
Gibsons Evenness Index 

Trees Shrubs Herbs 

Site-1 0.892 0.9092 0.9297 

Site-2 0.9364 0.9168 0.9184 

Site-3 0.8641 0.9132 0.9095 

Site-4 0.9128 0.933 0.9108 

Site-5 0.9148 0.9395 0.9137 

Site-6 0.9286 0.9092 0.9026 

Table-3.72: Buzas and Gibsons Evenness index recorded, during Pre-Monsoon season in 
the study area for tree, shrub and herb community  

Project Sampling Site 
Gibsons Evenness Index 

Trees Shrubs Herbs 

Site-1 0.892 0.9092 0.8561 

Site-2 0.9364 0.9168 0.9039 

Site-3 0.8641 0.9132 0.8826 

Site-4 0.9128 0.933 0.8442 

Site-5 0.9148 0.9395 0.8657 

Site-6 0.9286 0.9092 0.8629 

 

Table-3.73: Buzas and Gibsons Evenness index recorded, during Monsoon season in the 
study area for tree, shrub and herb community  

Project Sampling Site 
Gibsons Evenness Index 

Trees Trees Trees 

Site-1 0.892 0.9092 0.8847 

Site-2 0.9364 0.9168 0.8944 

Site-3 0.8641 0.9132 0.9021 

Site-4 0.9128 0.933 0.8963 

Site-5 0.9148 0.9395 0.9087 

Site-6 0.9286 0.9092 0.8874 
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Figure-3.26: Graphical analysis of Buzas and Gibsons Evenness Index recorded, during 
Post-Monsoon in the study area for tree, shrub and herb community  
 

 
Figure-3.27: Graphical analysis of Buzas and Gibsons Evenness Index recorded, during 
Pre-Monsoon in the study area for tree, shrub and herb community  

0.82

0.84

0.86

0.88

0.9

0.92

0.94

Site-1 Site-2 Site-3 Site-4 Site-5 Site-6

Tree

Shrub

Herb

0.78

0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

Site-1 Site-2 Site-3 Site-4 Site-5 Site-6

Tree Shrub Herb



Oju Subansiri Hydro Power Corporation Pvt. Ltd              CEIA Study for Oju HEP, Arunachal Pradesh 

 

WAPCOS Limited   3-110 

 
Figure-3.28: Graphical analysis of Buzas and Gibsons Evenness Index recorded, during 
Monsoon in the study area for tree, shrub and herb community  
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Expert surveying the floral diversity in study area 
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