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Abstract—Diurnal cycle is an important aspect of orographic 
rainfall. TRMM 3B42v7 3-hourly precipitation product has proved 
useful for the diurnal analysis of rainfall over mountainous region 
owing to its high spatial and temporal sampling density. Our study 
aims at performing statistical analysis of the diurnal signature of 
rainfall in context with elevation. Our findings suggest highest 
rainfall peak over the elevation of 500 – 1000 m which also 
experiences heavy rainfall during late night. The foothills receive 
maximum rainfall during early to late morning hours. The regions 
with altitude above 3000 m receive heavy rainfall usually in 
afternoon or evening hours.  

1. INTRODUCTION  

The state of Uttarakhand, being a part of Northwest Himalaya 
is known for its highly varied topography with altitude ranging 
from 175 m to more than 7409 m above mean sea level [2]. 
The state experiences heavy rainfall during monsoon season 
with approximately 1288 mm/month which is 86% of the total 
annual rainfall of Uttarakhand 
(www.imd.gov.in/section/hydro/distrainfall/webrain/uttarakhand). 
The past studies attempting to comment on the annual and 
seasonal rainfall patterns largely excluded Himalaya region 
due to non-availability of precipitation data. This lack of 
research is attributed to the inadequate well-distributed rain 
gauges networks & weather monitoring systems and absence 
of multi-decadal daily observation precipitation data. 
Additionally, the topography plays a major role in affecting 
the orographic rainfall which varies significantly over small 
spatial scales in mountainous regions. The precipitation study 
using remote sensing techniques has emerged as an attractive 
approach to conducting such research on the subject in the 
mountains. 

In this study, we present the relationship between rainfall 
variability due to diurnal cycle and elevation which has been 
studied using satellite precipitation data.  

2. STUDY AREA AND DATASET  

Uttarakhand is a northern state of India which extends from 
28°43` to 31°27` latitude and 77° 34` to 81°02` longitude 
encompassing an area of 53485 km2. 9 out of its 13 districts 
are mountainous. Fig. 1 shows our study area.  

The spatial variability of the rainfall of the region has been 
analyzed with the help of 3-hourly TRMM 3B42 v7 satellite 
data available from 1998-2013 with spatial resolution of 0.25° 
x 0.25°. TRMM 3B42 v7 is a gridded precipitation dataset 
having spatial coverage of 49.875 S to 49.875 N and 179.875 
W to 179.875 E. 

 

Fig. 1: Elevation map of Uttarakhand state derived from  
SRTM DEM version 4  
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and Director IIRS to carry out the research work. The TRMM 
3B42 v7 data used in this effort were acquired as part of the 
activities of NASA's Science Mission Directorate, and are 
archived and distributed by the Goddard Earth Sciences (GES) 
Data and Information Services Center (DISC). SRTM DEM is 
a product of CGIAR-CSI (http://srtm.csi.cgiar.org/). Authors 
are grateful to CGIAR-CSI and NASA for providing data 
online for research purpose. 
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