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Course Description 

Hydrological systems are both complex and extremely heterogeneous in time and 
space. Stochastic hydrology is the statistical branch of hydrology that deals with 
the probabilistic modeling of those hydrological processes which have random 
components associated with them. Stochastic hydrology is mainly concerned with 
the assessment of uncertainty in model predictions. The use of probabilistic 
techniques to characterize hydrologic processes is a key element in the analysis of 
hydrologic problems. Such analyses are characterized by data collection, analysis 
and interpretation, simulation and forecasting. This course will introduce 
stochastic methods used in hydrology. The level of understanding should, upon 
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completion of the course, be sufficient to understand and appreciate the important 
issues in the current literature on stochastic hydrology where statistical methods 
are used in prediction and interpretation of hydrologic processes. The course will 
involve readings from the stochastic hydrology literature and hands on computer 
analysis and simulation.   

Course Objective 

This course will stochastic approach to hydrology. We start with the basics: 
descriptive statistics followed by lectures on probability, random variables and 
random processes. After the basic concepts of the random processes, the lectures 
will deal with the following topics: regression, probability fitting, time-series 
analysis, geostatistics, forward stochastic modeling, optimal state prediction and 
data-assimilation. 
Students are expected to understand following topics after this course 
 
1. Introduction 
2. Probability theory and random variables 
3. Statistics and Statistical Methods 
4. Probability Distribution Functions 
5. Regression: Linear regression, kernel regression, local regression, splines, 
neural networks. 
6. Time series models of hydrologic processes. 
7. Trend identification 
8. Spatial Processes and Random Fields. 
9. Geostatistics 
10. Data Assimilation, Kalman Filter, Ensemble Kalman Filter.  
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1. NTU has not set an upper limit on the percentage of A+ grades. 
2. NTU uses a letter grade system for assessment. The grade percentage 

ranges and the single-subject grade conversion table in the NATIONAL 
TAIWAN UNIVERSITY Regulations Governing Academic Grading are 
for reference only. Instructors may adjust the percentage ranges according 
to the grade definitions. For more information, see the Assessment for 
Learning Section. 
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