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ABSTRACT

Bangladesh Space Research and Remote Sensing Organization (SPARRSO) routinely
receives NOAA and GMS imagery and uses them in agrometeorological monitoring, it also uses
LANDSAT MSS and TM data for this purpose. Analysis of multiple satellite sensor data shows
advantages for high resolution sensors. However, in the ease of crop monitoring, a good corre-
lation has been obtained between results obtained with NOAA AVHRR and LANDSAT MSS for
vegetation index. Crop estimation has been made using all kinds of sensors and it has been found
that higher resolution data always give more accurate results.
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INTRODUCTION

Bangladesh space Research and Remote Sensing organization
(SPARRSO) has the facility to acquire and process various
satellite data in different application fields like Meteorology,
Agriculture, Water Resources, Forestry, Oceanography etc. /I/.
While GMS data are routinely used both for weather forecasting
and other fields like Agriculture, water Resources /2/ etc. high
precision agricultural results can be obtained from Landsat MSS
and TM data, in this paper report is made on the results carried
out at SPARRSO on the estimation of irrigated crop area using
AVHRR, MSS an TM sensor data for the winter rice crop of 1989

AVHRR DATA

Neither channel 1 nor channel 2 of AVHRR sensor alone can
effectively discriminate the vegetated areas. Healthy vegetation
absorbs the radiation in channel 1 ( visible spectrum) to a great
extent whereas it highly reflects the radiation in channel 2
(infra-red) due to presence of chlorophyll. Thus a normalised
Vegetation Index is calculated using the formula:

Ch2-Chl

CH2+CH1

A series of NOAA AVHRR scenes in the IB format were procured for
NASA and April 5, 1989 data were selected for good guality
because it was almost cloud free and was an overhead pass. Next,
geometric correction using a set of control points was made. Then
NVI according to the above formula for each pixel was evaluated
for the image (resolution 1.1 km). Registrations of the imagery
with district base map of the Survey of Bangladesh were done
using a set of control points. Next, the number of pixel
corresponding to each NVI value was calculated for 18 old
districts- in this calculation, three districts were omitted
either they were not fully covered in the Image or they were
partly cloud covered.



Certain threshold values of the NVI were selected to
delineate the winter crop areas based on experience and ground
truth results. The regions where the crops cover most of the
areas were easily recognised using the NVI. For those pixel which
were not fully covered by winter rice, estimation of the rice
area was made using a correlation procedure with MSS data. The
Vegetation Indices calculated from NVAA AVHRR and Landsat MSS
data have been found to be well correlated. The results obtained
front AVHRR data were compared with those of the Bureau of
statistics of the Bangladesh Government and the AVHRR figures
came out 6.6% higher.

At this time of the year winter crop like pulses, mustard,
wheat, potato have either matured and turned yellow/grey or have
been harvested. Hence winter rice comes out conspicuously in the
NVI map as most of the green crops standing in the field is
winter rice at this tine of the year. Forest areas were excluded
in the estimation of the rice area.

LANDTSAT MSS DATA

In the case of landsat MSS and TM data, we selected a single
date of March 9, 1989 and worked with 10 selected continuous
upazillas (sub-districts) contained in this frame. The MSS data
were procured from Hyderabad, India. An enhanced colour composite
image was produced using the bands 7,5,5. In the false colour
scheme, green vegetation comes out red. Thus the extensive winter
rice with higher leaf area coverage are represented in the red
colour. The radiometric and geometric guality of the MSS data was
not very high. This created lots of problems in the processing
of the data and because of this, the assessment of winter rice
from MSS data may be less reliable.

LANDSAT TM DATA

Landsat TM data of March 9, 1989 was procured from the
ground station at Bangkok. The image was processed and a
composite of the bands 4,5 and 3 was made. This was interpreted
for the recognition of winter rice. This also shows that the
extensive areas with red tone are the winter rice.

Because of the high resolution of the data, many of the details
along with big roads/highways, villages, ponds etc could be
recognized in the image. Ground truth exercises showed that even
features having small areas could be identified in the processed
image.



Once the rice crop is identified, the area corresponding to
rice crop is obtained on the basis of the sub-districts using the
GIS software and sub-district data base. Crop yield can also be
determined from satellite data as this can be done by either
multiplying the area with average yield or by using vegetation
index-yield relationship.

CONCLUSION

GMS an NOAA satellite imagery can be very profitably used
in meteorological research and forecast. However, NOAA AVHRR data
can also be used for crop area and yield estimation with quite
good accuracy. Landsat MSS and TM data can also be used for crop
estimation. However, as TM has a higher resolution, it is
expected to give a more accurate result.
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