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THE NETHERLANDS (HOLLAND) 

Known for: 
1. Beer (Heineken, Amstel) 
2. Soccer (Cruijff, Sneijder) 
3. Cheese (Gouda, Edam) 
4. Beauty of its capital (??) 
5. Flowers 
6. Non-interesting geology 
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ALMA MATER: UNIVERSITY OF AMSTERDAM 

CAMPUS AREA 

LOTS OF BIKES 
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TRANSITION TO THE WORLD 

http://www.koze950.com/wp-content/uploads/2010/01/UCI_LOGO.jpg
http://images.google.nl/imgres?imgurl=http://www.science.uva.nl/research/scs/visualization/pictures/logos/logo_uva.gif&imgrefurl=http://www.science.uva.nl/research/scs/visualization/index.php%3Fpage%3Dpublications&usg=__wIp_D0FLV7x4giWzLXftL3Y5utk=&h=709&w=709&sz=9&hl=nl&start=4&um=1&itbs=1&tbnid=9k1JkkKNJv_arM:&tbnh=140&tbnw=140&prev=/images%3Fq%3DUniversity%2Bof%2BAmsterdam%26um%3D1%26hl%3Dnl%26tbs%3Disch:1


NOW UC - IRVINE 

CAMPUS AREA 

NEWPORT BEACH 
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WHAT DO I ACTUALLY DO? 
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NORMAN BEAN 
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TUNING THE PARAMETERS SO THAT CLOSEST FIT TO 
THE OBSERVED SYSTEM RESPONSE IS OBTAINED 

ENVIRONMENTAL MODELING 
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CLASSICAL ESTIMATION: A SINGE SOLUTION 
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MODELING FRAMEWORK WITH UNCERTAINTY 
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I. Pareto optimization 
 

Multi-objective optimization 

f1 

f 2
 

II. Stochastic Optimization 
 

Markov Chain Monte Carlo sampling 

x1  

AMALGAM optimization DREAM - MCMC 

METHODS FOR UNCERTAINTY QUANTIFICATION 

http://www.koze950.com/wp-content/uploads/2010/01/UCI_LOGO.jpg
http://images.google.nl/imgres?imgurl=http://www.science.uva.nl/research/scs/visualization/pictures/logos/logo_uva.gif&imgrefurl=http://www.science.uva.nl/research/scs/visualization/index.php%3Fpage%3Dpublications&usg=__wIp_D0FLV7x4giWzLXftL3Y5utk=&h=709&w=709&sz=9&hl=nl&start=4&um=1&itbs=1&tbnid=9k1JkkKNJv_arM:&tbnh=140&tbnw=140&prev=/images%3Fq%3DUniversity%2Bof%2BAmsterdam%26um%3D1%26hl%3Dnl%26tbs%3Disch:1


III. Sequential Data Assimilation 
 

Combined Parameter & State Estimation 

X = measurement = model 

time 

= updated 

x 
t 

x 

t+1 

OTHER MODEL – DATA SYNTHESIS METHODS 

IV. Model Averaging 
 

Bayesian / Mallows Model Averaging 

t 

 = model 1 

time 

X = measurement 

 = model 2 
 = model 3 

X 

Quantile Regression 
PDF sharper than BMA 

P-PREAM: Differential Evolution Particle Filter 
Sequential Monte Carlo + MCMC with DREAM 
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DIFFERENTIAL EVOLUTION ADAPTIVE METROPOLIS 

Vrugt et al., WRR, (2008); Vrugt et al., IJNSNS, (2009) 

)|1( ⋅+tzπ

)|( ⋅tθπ

? 
DREAM: Continuously Updates the Scale  

and Orientation of the Proposal Distribution 
 

Maintains Detailed Balance and is Ergodic 
Handles Multimodality Efficiently 

High-dimensionality 
ESPECIALLY DESIGNED FOR PARALLEL COMPUTING 

http://www.koze950.com/wp-content/uploads/2010/01/UCI_LOGO.jpg
http://images.google.nl/imgres?imgurl=http://www.science.uva.nl/research/scs/visualization/pictures/logos/logo_uva.gif&imgrefurl=http://www.science.uva.nl/research/scs/visualization/index.php%3Fpage%3Dpublications&usg=__wIp_D0FLV7x4giWzLXftL3Y5utk=&h=709&w=709&sz=9&hl=nl&start=4&um=1&itbs=1&tbnid=9k1JkkKNJv_arM:&tbnh=140&tbnw=140&prev=/images%3Fq%3DUniversity%2Bof%2BAmsterdam%26um%3D1%26hl%3Dnl%26tbs%3Disch:1


HYDROGEOLOGIC MODEL CALIBRATION 

Keating et al., WRR (2010) 

NEVADA TEST SITE 

241 parameters 
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MT-DREAMZS: CALIBRATION RESULTS 

Laloy and Vrugt, WRR (2011) 
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SOFTWARE: JASPER.ENG.UCI.EDU 
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WHAT AM I PLANNING TO DO? 
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LEAST SQUARES REVISITED 

min
θϵΘ

𝐹𝐹(𝜃𝜃) = �𝑒𝑒𝑡𝑡(𝜃𝜃)2 
𝑛𝑛

𝑡𝑡=1

 

IS THIS REALLY THE WAY TO GO? 
 

 
ARTIFICIALLY INTRODUCES EQUIFINALITY 
 

TREMENDOUS INFORMATION LOSS OF DATA 
 

COMPLICATES FINDING BEST SOLUTIONS 
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NEW RULES – AFTER BILL MAHER 

• TRY TO BE THE FIRST TO PUBLISH ON A NEW SUBJECT – 
LESS IMPORTANT TO BE RIGHT 
 

• DON’T READ TOO MUCH LITERATURE; IT WILL KILL YOUR 
CREATIVITY AND ABILITY TO THINK OUTSIDE THE BOX  
 

• A GOOD PROFESSOR CAN EXPLAIN A CONCEPT TO A 15 
YEAR OLD KID. I CAN’T.  

 

• ALWAYS QUESTION CONVENTIONAL WISDOM. DO NOT 
TAKE PROFESSORS TOO SERIOUSLY  
 

• HIRING IS EASY, BUT HOME GROWN EXCELLENCE IS THE 
ULTIMATE STAMP OF A GOOD PROGRAM  
 

• OPEN SOURCE DATA, MODELS, CODES. MANY PEOPLE 
BENEFIT FROM THIS 

http://www.koze950.com/wp-content/uploads/2010/01/UCI_LOGO.jpg
http://images.google.nl/imgres?imgurl=http://www.science.uva.nl/research/scs/visualization/pictures/logos/logo_uva.gif&imgrefurl=http://www.science.uva.nl/research/scs/visualization/index.php%3Fpage%3Dpublications&usg=__wIp_D0FLV7x4giWzLXftL3Y5utk=&h=709&w=709&sz=9&hl=nl&start=4&um=1&itbs=1&tbnid=9k1JkkKNJv_arM:&tbnh=140&tbnw=140&prev=/images%3Fq%3DUniversity%2Bof%2BAmsterdam%26um%3D1%26hl%3Dnl%26tbs%3Disch:1

	Slide Number 1
	THE NETHERLANDS (HOLLAND)
	ALMA MATER: UNIVERSITY OF AMSTERDAM
	TRANSITION TO THE WORLD
	NOW UC - IRVINE
	WHAT DO I ACTUALLY DO?
	NORMAN BEAN
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	WHAT AM I PLANNING TO DO?
	Slide Number 18
	Slide Number 19

