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Day 1: Science of Hydrometeorological Extremes

Plenary Lecture 1 by External Speaker (1 Hr)

Lecture (2 hrs)
e Introduction to hydrometeorological extremes: floods and droughts
e Atmospheric and hydrological drivers of extremes (ENSO, monsoon,
westerlies)
e Trends in floods and droughts under climate change (India and
global perspective)

Hands-on (3 hrs)
e Exploring IMD and ERAS datasets for temperature and rainfall
extremes
e Plotting seasonal and annual time series using Python (e.g., rainfall,
Tmax, Tmin)
e |[dentifying extreme years and spatial visualization using maps

Day 2: Climate Data Sources and Preprocessing

Keynote Lecture by External Speaker (1 Hr)

Lecture (2 hrs)
e Types of hydroclimatic data: station, gridded, satellite, reanalysis,
and model outputs
e Data formats (NetCDF, CSV), spatial and temporal resolution issues
e Bias correction and missing data imputation basics

Hands-on (3 hrs)
e Reading and extracting gridded data (NetCDF) using Python (e.g.,
xarray, netCDF4)
e Time series extraction for point and regional scales
e Handling missing values and visualizing spatio-temporal patterns
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Day 3: Statistical Methods for Extreme Value Analysis

Keynote Lecture by External Speaker (1 Hr)

Lecture (2 hrs)
e Extreme value theory: Block maxima (GEV), Peaks over Threshold
(POT)
e Return levels and periods
e Trends and change point analysis (Mann-Kendall, Pettitt)

Hands-on (3 hrs)
e Fitting GEV and POT distributions to rainfall/flood data (SciPy,
Imoments3)
e Estimating return levels (e.g., 50-yr, 100-yr rainfall)
e Applying Mann-Kendall and Sen’s slope trend tests on temperature
and rainfall series

Day 4: Multivariate Analysis of Hydrometeorological

Extremes
Keynote Lecture by External Speaker (1 Hr)

Lecture (2 hrs)
e Need for multivariate analysis: joint behaviour of peak, volume,
duration
e Introduction to copulas: theory and types (Gaussian, Clayton,
Gumbel)
e Concepts of joint return period, Kendall’s tau, and tail dependence

Hands-on (3 hrs)
e Fitting bivariate/trivariate copulas for flood characteristics
e Estimating joint probabilities and return periods
e Visualising joint distributions and dependence structures
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Day 5: AlI/ML for Extreme Event Detection and Prediction

Keynote Lecture by External Speaker (1 Hr)

Lecture (2 hrs)
e Introduction to Al/ML for environmental data: classification and
regression
e Algorithms overview: Random Forest, Support Vector Machine,
K-Means
e Feature engineering and importance in climate-extreme context

Hands-on (3 hrs)
e Preparing labeled datasets for extreme event classification
e Building a Random Forest classifier to detect extreme rainfall days
e Unsupervised learning (clustering) for drought/flood regime
classification

Day 6: Risk Communication, Adaptation, and Policy

Implications
Keynote Lecture by External Speaker (1 Hr)

Lecture (2 hrs)
e Frameworks: Sendai, IPCC risk paradigm, NDMA guidelines
e From science to policy: challenges in communicating uncertainty
e Adaptation and mitigation strategies (green infrastructure, early
warning systems)

Hands-on (3 hrs)
e Designing a simple decision-support dashboard (e.g., in
Streamlit/QGIS)
e Group exercise: Develop a regional risk map and adaptation plan
e Simulating a stakeholder meeting: communicating results to non-
technical audience
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