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Use of NDVI variations to analyse the length of growing period in Andhra Pradesh
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ABSTRACT

Satellite data based Normalized Difference Vegetation Index (NDVI) was used to assess state of
agriculture in Andhra Pradesh. Public domain NDVI data from NOAA-AVHRR (1982-2006) was used to
analyse LGP variations in various agro-ecological sub-regions (AESR) in Andhra Pradesh. Study indicated
that there was an increasing trend in LGP in all AESR in the state. However, drought occurrence like in
1994-95 showed a sharp decrease in LGP across the state. Study indicated that agriculture was vulnerable
in AESR 3.0, 8.3 and 6.2 covering Anantapur, Chittoor and large parts of northern Telengana and relatively
safe in AESR 7.2 covering southern Telengana and 6.3 including parts of Adilabad. Agriculture would be
marginally vulnerable in AESR 7.1 covering Kurnool and Kadapa and in 7.3 and 18.3 covering coastal
districts of Nellore, Prakasam, Guntur and Krishna.
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Information from satellite data can indicate
vegetation vigour and dynamics which can in turn indicate
regional agriculture vulnerability. There are several types
of vegetation index (VI) that are used to study crop/plant
vigour and growth. Defries et al. (2000) established the
use of AVHRR (8km) for vegetation mapping. Both AVHRR
and MODIS have been the main workhorses for studies on
vegetation across the globe (Celis et al., 2007; Heumann
et al., 2007; Jain et al., 2009; Sehgal et al., 2011).

Besides this, multi-scale geo-statistical analysis
have been used to estimate and monitor global terrestrial
vegetation for climate change modelling from various
platforms (Tarnavsky et al, 2008). For topographically
complex terrain like the Himalayan ranges in Jammu &
Kashmir and in Arunachal Pradesh in India, downscaling
of real-time vegetation dynamics by fusing multi-temporal
MODIS and LANDSAT NDVI  was recommended (Hwang
et al., 2011).

For the present study we used the concept of NDVI
for evaluating the state of agriculture over a time period
in order to assess the need of NRM interventions like
watershed development program for  backstopping
agriculture in the rainfed regions. A study was undertaken
using time-series satellite data to study vegetation vigour
in various rainfed AESR in Andhra Pradesh. This paper
describes the concepts used to analyse vegetation vigour
in the state in addition to evaluation of various AESR for
requirement of NRM interventions like watershed
development program to support rainfed agriculture.

MATERIALS AND METHODS

LGP using temporal NOAA-AVHRR (15-day, 8km) NDVI
data composite

AVHRR-NDVI composite data were downloaded
from respective website (http://www.glcf.umd.edu/data/
gimms/) for 1982-2006. Crop information were extracted
from NDVI composite using NDVI threshold values,
identified for each agro-ecological sub-regions (AESR),
based on NDVI of three normal years (1986, 1991 and
1999). For identifying start of season (SOS) and end of
season (EOS) dates, NDVI (reflectance coefficient) of 0.5
was initially used to estimate the dates. This value was
used to study temperate and alpine vegetation of state of
Montana in USA that has a higher NDVI value compared
to the semi-arid and dry sub-humid regions in the Indian
sub-continent (White et al 1997). Hence, we generated
our own typical NDVI (reflectance coefficient) for each
AESR in Andhra Pradesh (Vrieling et al 2008). The least
NDVI value of the 15-day composite of the corresponding
season was taken as Threshold Value for each AESR
(Table 1). Fig.1 depicts the AESR covering AP.

Methodology  for analysing LGP using NDVI

To identify LGP, crop phenology (stage) information
is required. To identify crop phenology stage, i.e. Start of
Season, NDVI threshold value was identified. For this
purpose, we estimated average NDVI value based on
Kharif and Rabi seasons NDVI data for three normal
years (seasons) for each AESR. Start / Onset of season
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Fig.1: AESR map of Andhra Pradesh

Fig. 2: Methodology for determining LGP

(SOS) were considered when NDVI crosses the threshold
value (TV) and continues in an upward trend. End of
Season (EOS) is identified as the period when NDVI falls
below the threshold value and continues a downward
trend. To identify TV of SOS for Kharif season, 15-day
NDVI composite from June to October of each year was
extracted, stacked and imported into ERDAS Imagine
software.

As NDVI data is only available as a 15-day AVHRR
composite, the Kharif season data was stacked and a pixel
- wise sum of NDVI was derived. This value was multiplied
with 15, i.e., number of days of NDVI composite, in order
to arrive at LGP in number of days (Fig. 2).

RESULTS AND DISCUSSION

Trend in LGP in various AESR

Variations in LGP was mapped for various AESR in
AP. The LGP ranged from <60 days in southwest and
central region covering Anantapur, Kadapa, Kurnool,
Chittoor, Mahabubnagar and Nalgonda  districts in the
state to 150 days in Northern AP and in districts of Coastal
Andhra.

Trend in spatial extent under various LGP

         Extent of area under various LGP categories with
different cropping systems in various AESR in AP was
estimated. Fig.3 indicates the trend in extent under various
LGP classes in number of days, viz., <60, 60-90, 90-120
and 120-150 days. Trend analysis was performed to assess
variability in various LGP classes. Fig.3 indicates that
LGP class <60 days shows a declining trend. Extent under
classes 60-90 & 90-120 days seem stable. However, LGP
class 120-150 days showed an increasing trend. Further
analysis is required to verify these trends.

The comparison between the LGP derived from
NDVI and reported by NBSSS & LUP (1999) in different
AESR is indicated in Table1. LGP/ Greenup Phase is
usually 2 to 3 weeks shorter at the stage of sowing
compared to LGP estimated meteorologically. Satellite
data is able to sense crop germination only after a sufficient
time-lag of 2-3 weeks after date of sowing (DOS).

Variability analysis indicated higher growth rate
(GR) for category 60-90 days (GR 0.70). LGP category
120-150 days also showed higher variability (GR 0.50).
No variability was seen in category 180-210 days of LGP
(GR -0.00).

Analysis of variability of LGP in various AESR in
AP indicates that it was highest in case of Anantapur
(AESR 3.0) and Nellore (AESR 18.3) and  least in
Srikakulam (AESR 18.4) and Warangal (AESR 7.2). It is
interesting to note that while Anathapur anad Nellore are
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Table 1: Comparative differences between LGP in different AESR of AP

S.No AESR Threshold Normal LGP NDVI derived Trend
Nomenclature value of (NBSS & Green-up

NDVI LUP,1999) phasebased on
AVHRRdata
(1982-2006)

1 3 0.23 60-90 45-90 0.702
2 6.2 0.25 120-150 55-80 0.501
3 6.3 0.26 120-150 50-70 0.100
4 7.1 0.28 90-120 35-50 0.400
5 7.2 0.33 120-150 45-65 0.200
6 7.3 0.33 150-180 55-85 0.400
7 8.3 0.36 120-150 65-95 0.501
8 18.3 0.26 150-180 85-115 0.400
9 18.4 0.31 180-210 65-95 -0.000

Fig. 3: Trend of LGP under different AESR in Andhra Pradesh (1982-2006)
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located at roughly similar latitude at two southern extremes
of the state, Srikakulam and Warangal are also similarly
located  at two extremes at smilar latitude in northern part
of the state. It would be fascinating to analyse whether
these geographical controls have a role in the resultant
variability in LGP.

CONCLUSIONS

It may be concluded that LGP is showing an
increasing trend in all AESR in the state especially in
AESR 18.4 covering Vizianagaram and Srikakulam.
However, drought event as in 1994-95, could sharply
reduce the LGP across the state. Study indicated that
agriculture was vulnerable in AESR 3.0, 8.3 and 6.2
covering Anantapur, Chittoor and large parts of northern
Telengana and relatively safe in AESR 7.2 covering
southern Telengana and in AESR 6.3 including parts of
Adilabad besides large areas in neighbouring state of
Maharashtra. Agriculture would be marginally vulnerable
in AESR 7.1 covering Kurnool and Kadapa and in AESR
7.3 and 18.3 covering coastal districts of Nellore,
Prakasam, Guntur and Krishna.
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