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Abstract: Numerous statistical and spatial techniques have been developed and adopted for interpolation of point data such as 
climatic data. However, these generalized tools do not meet specific needs such as topographically accurate rainfall spatial 
interpolation in the mountainous regions. In this study a Precipitation-elevation Regression on Independent Slopes Model 
(PRISM), a hybrid spatio-statistical approach, under GIS environment is developed and evaluated. PRISM establishes the basic 
relations between elevation and rainfall through an iterative, contextual and statistical process. PRISM approach was applied to 

2monthly rainfall data over 41 stations in the hilly terrain (180 m to 6621 m amsl) of Uttarakhand (53,483 km ), India. Rainfalls of 
all the 12 months have been spatially interpolated for the entire state using this technique, analysed for errors and compared. 
Various search distance radii (30 km to 100 km) were evaluated based on which the100-km-radius was considered to be the 
optimal limiting distance for interpolation. Overall accuracy of around 90 to 95% was obtained for all the months. Sensitivity 
analyses have revealed that the error variations due to dropping of stations are less than 3%, unless until the stations are 
representative observations of the region. RMSE calculated after dropping 20% of the total rain-gauge stations, was 5% more, 
on  an  average, when compared to the RMSE obtained with all the stations included.
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1. Introduction

Spatial rainfall information is needed in diverse fields such as 
ecology, hydrology, planning, irrigation water management, 
etc. (Daly et al.., 1994, 2002, Chang et al., 2005 and Buytaert. 
2006). A large number of statistical approaches for 
interpolation viz., inverse distance to a power method 
(Shepard, 1968), minimum curvature  2D cubic spline 
method, modified Shepard's method (Basso et al., 1999), 
nearest neighbour method (Thiessen, 1911), polynomial 
regression method, radial basis function method, 
triangulation with linear interpolation method, moving 
average method, thin plate spline (Wahba, 1990), 
Rectangular Pulses Poisson Model (RPPM) (Guenni and 
Hutchinson, 1998) and Kriging (Matheron, 1962) have been 
developed and adopted under GIS packages. 

While techniques like spline, polynomial and geometry were 
developed purely on statistical basis, the GIS has provided an 
impetus for the development of geography oriented  spatial 
statistics interpolation. The basic assumption underlying in 
many interpolation techniques obeys first law of geography 
that “everything is related to everything else, but near things 
are more related than distant things” (Tobler, 1970), which 
conveys spatial dependence, forming the very basis of 
geostatistics. This approach of considering only distance as 
the sole criteria has proven to be successful in the case of flat 
terrain, but generally is considered unsatisfactory in the hilly 
terrains (Tabios and Salas, 1985; Diodato, 2005, Majani, 
2006). Spatial variation of input values at incremental lags 
and in different directions were analysed in kriging to 
determine the semi-variance based on which the best fit  

model is selected by the user. Kriging has been studied for 
various purposes (Kravchenko et al., 1996; Goovaerts, 2000; 
Mueller et al. 2004; Julian et al. 2005; Stein, 2005; Majani, 
2006) demonstrating that geostatistical techniques are better 
than other simple statistical methods. Advantage of kriging is 
that it has the property of converging to the mean value of 
samples instead of approaching infinity during extrapolation 
to large area (Liu, 2003). Major disadvantage with kriging is 
that the model construction is time-consuming (Ruichen et al. 
2000) and the model selection varies with users, and it 
requires understanding the nature of the phenomena in the 
study area in order to decide and support the directional 
component. Also, determining the maximum likelihood 
estimates used to fit the model is in itself a high-dimensional 
optimization problem (Liu, 2003). Conceptually, no single 
approach within variations of kriging model that uses defined 
set of variables is recommended for regional studies. Studies 
have shown that kriging with external drift using elevation 
and co-kriging with more sampled additional parameters give 
better results and hence provide impetus to kriging approach 
(Musio et al. 2004; Diodato, 2005). Besides, kriging is a 
generic statistical tool and not specifically meant for 
addressing climate processes. Globally, the quest for 
topographically correct and near-accurate rainfall spatial 
interpolation maps is still on. Especially, rainfall 
interpolation in the mountainous terrain is still a study of 
interest due to the underlying complexity.  Hence, there has 
been a need for a uniform framework that makes use of 
climatological concepts and statistics involving geographical 
influence. In view of this, a technique called PRISM 
(Precipitation-Elevation Regression on Independent Slopes 

© Indian Society of Geomatics

* The author is currently with the School of Geography, University of Southampton, Southampton, United Kingdom.

ISG Journal of Geomatics Vol 2 No.2 October 2008


	Page 1
	Page 2
	Page 3
	Page 4
	VOL 2 ISSUE 2.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48




