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Abstract 16 

Changing trend in coastal ecosystem can be quantified by performing time series analysis. Time 17 

series analysis performed using long term remote sensing data will help us to identify the 18 

dynamic changes happening in the coastal ecosystem and its surrounding regions. In the present 19 

study we performed time series analysis on northern sector of Chilika Lake and its nearby 20 

regions of Odisha, which is situated in the east coast of India using three decades of freely 21 

available Landsat archive data. In order to detect dynamic changes trend parameters were 22 

calculated by using available data sets from Landsat Thematic Mapper (TM) and Operational 23 

Land Imager and Thermal Infrared Sensor (OLI/TIRS) for the observation period from 1988 to 24 

2017. Two multi-spectral indices i.e. NDVI and EVI were generated from the available data sets 25 

and the trend analyses were performed using Theil-Sen (T-S) regression method by identifying 26 

robust trend parameters (slope and pvalue). The average mean values for NDVI and EVI were 27 

recorded at 0.4 and 0.2. Significant positive trend was observed in both vegetation indices 28 

(NDVI and EVI) with a mean slope value of 0.004 and 0.003 and pvalue of 0.03 and 0.02 29 

respectively. 30 

Introduction 31 

Coasts are dynamic in nature and contain various geomorphic features which keep changing over 32 

seasonal, annual and multi-decadal timescales (Cowell and Thom, 1994; Splinter et al., 2013). 33 
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cover change, agriculture, forest management, ecosystem changes and water management 65 

(Muttitanon W., 2004). To perform such analysis in remote sensing based studies, we require 66 

high spatial and temporal resolution satellite data such as Landsat (TM, ETM+ and OLI) at 30m 67 

spatial resolution and provides 16 days temporal resolution, which is provided by USGS at free 68 

of cost and it can be quite useful in performing time series analysis to identify seasonal and 69 

annual trends over decades. However Landsat is as an optical sensor and presence of cloud can 70 

profoundly affect the quality of data and time series analysis performed using this data. For 71 

detecting the seasonal response of vegetation, both NDVI and EVI time series are considered as 72 

efficient data products (Wardlow et al., 2007), while for the short term interannual variability; 73 

Seasonal Trend Analysis (STA) proved to be robust technique and it is also very effective for 74 

long-term trends to identifying the gradual and abrupt changes (S. Eckert et al., 2015). Lin, Q. 75 

(2012) performed times series analysis using MODIS derived product enhanced vegetation index 76 

(EVI) by using linear regression trend analysis method and maximum value method. Leon et al. 77 

(2012) examined the post-fire vegetation response by using the interannual trends in the NDVI 78 

time series data which is derived from the MODIS.  79 

This study aims to monitor and understand the coastal ecosystem dynamics by performing trend 80 

analysis on 30m Landsat derived vegetation indices (NDVI and EVI). Here we presented multi-81 

temporal analysis of Landsat based ecosystem monitoring for the northern sector of Chilika Lake 82 

and its nearby region, for the 1988 to 2017 period. We calculated the robust linear trend on 83 

vegetation indices [NDVI and EVI] to understand the dynamics of vegetation in Chilika Lake 84 

and its surrounding regions.  85 

Study Area  86 

Study Area 87 

Chilika lagoon is the Asia largest brackish water lagoon. Our study area focuses on northern 88 

sector of Chilika Lake situated on east coast of India in the state of Odisha (Fig. 1). The study 89 

area experiences the southwest and northeast monsoon in May to August and November to 90 

December respectively. Chilika Lake is divided into four zones which are southern zone, 91 

northern zone, central zone and outer channel (Mohanty S. et al., 2015). The lagoon is under 92 

constant pressure from both the natural and anthropogenic activities such as siltation, infestation 93 

and degradation in salinity which results in loss of productivity and biodiversity.  94 
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Trend Analysis 199 

Trend analysis refers to rate of change in times series analysis and results are often similar to 200 

ordinary linear regression which was used for long term series analysis (Osunmadewa B.A. et. 201 

al., 2014). We calculated vegetation indices (NDVI and EVI) for the each temporal image and T-202 

S regression method was applied on these indices and statistics were calculated to identify trend 203 

parameters (slope and pvalue) which are shown in Table 2. The mean slope values were 204 

estimated by performing T-S regression method and the final output was written in raster format. 205 

Trend slope maps were generated for both multi-spectral indices which are shown in (Fig. 5). 206 

Graph show in (Fig. 6) depicts temporal trend of annual mean NDVI and EVI composites and we 207 

observed a gradual increase in vegetation trend from 1988 to 2017. 208 

 209 

Figure 5 Significant NDVI and EVI change from 1988-2017 210 

Table 2 Statistics of trend (slope and pvalue) 211 

Index Slope mean P Value 

NDVI 0.004 0.03 

EVI 0.003 0.02 

 212 
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 213 

Figure 6 Graph depicting the temporal profile of multispectral indices with trend line 214 

Local Changes 215 

 216 

Figure 7  False colour RGB composite of Landsat image overlaid on base map depicts changes 217 

over the northern part of Chilika Lake 218 
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