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Abstract: Proper pre-harvest planning is a pre-requisite for any forestry operation particularly for timber harvesting. This
pre-harvest plan should be based on economic return and regeneration status of timber product without compromising the
timber species richness or diversity of the forest. In this article an application of spatial statistics analysis has been
demonstrated to prioritise timber species richness hotspots in a bamboo mixed forest for optimal harvesting and conserva-
tion planning. Langting Mupa reserve forest, one of the biggest reserve forests in the north eastern region of India has been
selected for the study. Satellite remote sensing data provided the required stratification base for optimal ground sampling
for collection of field data on distribution and diversity of timber species. Richness of timber species has been worked out
for all the sample points with Margalef richness Index. Strong spatial autocorrelation (p<0.005) among the sample points
have been observed in terms of timber species richness as indicated by Moran’s I index. General G statistics has been
calculated to categorize the forest area based on species richness index and tested for statistical significance. Based on this
G statistics, timber species richness hot spots and cold spots in the reserve forest could be identified and recommendations
were made for optimal harvesting and conservation planning.
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1. Introduction

Recent advances in Geographic Information System (GIS)
along with satellite remote sensing have added new
dimensions to spatial statistics analysis in forestry
applications. Spatial analytical techniques help in analyzing
the spatial order and association of a variable under study.
In areas such as forestry, ecology, epidemiology, geology,
and image processing, it is often not appropriate to
randomize, block, and replicate the data because of the spatial
associations of attribute features associated with study
variable. On the other hand, it is required to stratify and
prioritise areas under a particular administrative unit for better
planning and managing resources. Hence a sound technique
has to be followed to prioritise these areas of importance or
hot spots with sound statistical base. An ESRI White Paper
on Spatial Statistics for Commercial Applications (ESRI,
2005) discusses the potential applications of spatial statistics
with Arc GIS software packages.

Satellite remote sensing has been utilised as an important
tool to generate spatial data on forest crown density and
forest type and to provide a stratification base for optimal
ground sampling to estimate the stand and stock of forest
resources (Udayalaksmi et al, 1998). Optimal harvesting and
maintenance of timber species richness is very important

for sustainable management of forests. Perhaps the most
overlooked part of any forestry operation is pre-harvest
planning (McGlincy, 2005).

For effective maintenance of the timber species richness,
there is need to prioritise areas for optimal harvesting and
conservation planning. Prioritization needs to be done with
reference to the well-defined values which include
vegetation type, species richness, endemism, red list,
economic value of bio-resources and also biota (Natarajan
et al, 2004). Typically, species abundances are positively
auto correlated; such that nearby points in space tend to
have more similar values than would be expected by random
chance (Lichstein et al, 2002). Spatial statistics analysis will
help to identify these priority zones based on spatial
distribution and abundance of timber species and would
lead to identification of timber richness hot spots and cold
spots. Indian Institute of Remote Sensing (IIRS), Dehradun,
at the behest of Department of Biotechnology, Government.
of India, has made a detailed study on biodiversity
characterization at landscape level using remote sensing
and GIS (IIRS, 2002). Rapid deforestation and resultant loss
of species richness in this region has raised concern and it
demands for identification of species richness hotspots for
conservation planning.




