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Introduction:  Precipitation Extreme (PE)

IMD Precipitation Anomaly over HP and India

▪ Extreme rainfall events (EREs) are very localized and intense events

witnessing heavy rainfall resulting in flash floods and landslides in

the Himalayan region (KC Gouda et al., 2022) as well as in India

(Kumari et al., 2021)

“An event is generally considered extreme if the value of a variable 

exceeds (or lies below) a threshold.”- IPCC

Causes

1. Thermodynamic Contribution: Warming increases the

atmospheric water holding capacity following a Clausius-

Clapeyron relation

2. Dynamic Contribution: Changes in the frequency and the

intensity of synoptic and sub synoptic phenomena affects the PEs

(IPCC, AR6).

Source: IPCC

More Precipitation 
variability over HP 
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Objective
To check the performance of ROM, a RESM, in 
capturing the precipitation extremes in Himachal 
Pradesh, India
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Model and Data Used 

• ROM is a Regional Earth System Model (RESM),
comprises of Regional Atmosphere Model (REMO), the
Max Planck Institute Ocean Model (MPIOM), and the
Hydrological Discharge (HD) model which are coupled via
OASIS coupler (Sein et al., 2015).

• The study experiment was simulated on the CORDEX-SA 
Domain at the 0.22 horizontal resolution and the boundary 
conditions forced by ERA-5.

Systematic representation of Regional Earth 

System Model (RESM) over the CORDEX- South 

Asia region  (kumar et al., 2022)
Details of dataset used 



jyoti21@iiserb.ac.in 7

Methodology
Precipitation Indices Calculation:

Four ETCCDI Indices were selected to calculate the PEs. These are:

1. Consecutive Dry Days: Maximum length of dry spell, maximum number of consecutive days 

with RR < 1mm.

Let RRij be the daily precipitation amount on day i in period j. Count the largest number of    

consecutive days where RRij <1mm 

2. Consecutive Wet Days: Maximum length of wet spell, maximum number of consecutive days   

with RR >= 1mm.

Let RRij be the daily precipitation amount on day i in period j. Count the largest number of    

consecutive days where RRij >= 1mm 

3. 95th Percentile Precipitation: RR > 95p 

4. 99th Percentile Precipitation: RR > 99p

Statistical Analysis

Pearson correlation coefficient, bias (standardized and percentage), and the significance test were also 

calculated to compare the  model results with observations.
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Performance of ROM over HP

Time series of ROM and IMD Precipitation Dataset  

ROM captured variability well in JJAS and annual precipitation 

dataset showed systematic overestimation  

Pearson Correlation Coefficient among ROM and IMD Precipitation Dataset 

High Correlation 

regions coincide with 

regions having the 

network of ample 

observational stations 

Mean Precipitation Bias of ROM with IMD Dataset

Mann-Kendall Test:

No significant trend

Stippling shows the  

significant correlation 

at 95% significance 

level  

ROM provided higher 

precipitation values at 

elevational transitions 
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Results

Consecutive Dry Days Bias of ROM w.r.t IMD (left) and ROM w.r.t MSWEP (right)

CDD was underestimated at higher elevational regions, may be due to the consideration topographical 

precipitation in those areas 

Consecutive Wet Days Bias of ROM w.r.t IMD (left) and ROM w.r.t MSWEP (right)95th Percentile Precipitation Bias of ROM w.r.t IMD (left) and ROM w.r.t MSWEP (right)

ROM showed higher intensity of PEs (95th percentile) at middle of the state, a place of elevational transition 

from low to high elevation with respect to IMD dataset.

99th Percentile Precipitation Bias of ROM w.r.t IMD (left) and ROM w.r.t MSWEP (right)

Results are as similar as 95th percentile bias 
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• ROM showed the reliable data representation ability of ROM with

little overestimation and underestimation.

• Topographical precipitation and the scarcity of observational

dataset may be the possible reason for the overestimation of

precipitation extremes by the ROM model.

• Such studies will enhance the understanding of PEs in HP and future

projection can be performed for better management.

Conclusion
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THANK YOU ☺


