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The work of professor Jan van Noortwijk (1961-2008): 
an overview 

M A A R T E N - J A N K A L L E N * a n d M A T T H I J S K O K 

- H K V Consultants, Lelystad, the Netherlands 

A b s t r a c t . We give an overview of the research and publications 
by professor Jan van Noortwi jk starting from his graduation at the 
Delft University of Technology in 1989 up to his death on September 
16, 2008. The goal of this overview is to list all of his scientific 
publications and to put these in a historical perspective. We show 
how his Ph.D. thesis was a stepping stone to the two primary fields in 
which he did most of his later work: maintenance optimization and 
the management of risks due to flooding. 

1 T H E F O R M A T I V E YEARS: 1988 TO 1995 

I n 1988 Jan was an undergraduate student at the D e l f t Univers i ty of Tech­

nology. A t t ha t t ime, he was m a j o r i n g i n applied mathematics at the facu l ty 

of Mathemat ics and Computer Science and work ing on his Master 's thesis 

under the supervision of Roger Cooke. Rommer t Dekker, now a professor 

at the Erasmus Univers i ty i n Ro t t e rdam bu t at t ha t t ime work ing i n the 

department of Mathemat ics and Systems Engineering at the research lab­

o ra to r ium of Royal D u t c h / S h e l l i n Amste rdam, approached Roger Cooke 

w i t h a problem they were having w i t h a decision support system for ma in ­

tenance op t imiza t ion called P R O M P T - I I [1]. 

The P R O M P T system was designed for o p t i m a l opportuni ty-based pre­

ventive maintenance. One problem was tha t the system used l i fe t ime dis­

t r ibu t ions requi r ing an ainount of data which was unavailable at t ha t t ime. 

The i r a t tempts at e l i c i t a t ion of th is data using expert op in ion among thei r 

engineers resulted i n many inconsistencies between estimates. D u r i n g his 

internship at Royal Du tch /She l l , where he was supervised by Rommer t 

Dekker and Thomas Mazzuchi , Jan van N o o r t w i j k developed inethods to 

elicit expert op in ion on re l i ab i l i ty data i n a s t ructured manner and to com­

bine these estimates in to a consensus d i s t r i bu t i on for the l i fe t ime of a com­

ponent. Th i s research resulted i n his Master 's thesis [2] w i t h which he 

graduated f r o m the univers i ty i n 1989. I t also resulted i n his f i rs t and most 

ci ted pub l ica t ion i n a scientific j o u r n a l [3]. Another student of Roger Cooke, 
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R e n é van Dorp , continued Jan's work at Shell and implemented the elic­

i t a t i o n procedure suggested by Jan. He also developed feedback for the 

e l ic i t a t ion procedure, which included feedback for evaluating the o p t i m a l 

maintenance in terval given the el ici ted l i f e t ime d i s t r i bu t ion [4]. 

B o t h Roger Cooke and Rommer t Dekker suggested to Jan tha t he should 

pursue a doctora l degree at the miiversi ty, bu t Jan went to work for the Dr . 

Neherlab i n Leidschendam, which was the research laboratory of the D u t c h 

na t iona l telecommunications company. D u r i n g the short per iod tha t he 

worked there (up to August 1990), he co-authored one conference paper [5]. 

I n September 1990, Jan returned to the univers i ty i n D e l f t and became a 

graduate student, i n i t i a l l y w i t h professor Freek Lootsma i n the Operations 

Research chair, bu t later w i t h Roger Cooke w h o m became a professor i n the 

Risk Anal j ' s is and Decision Theory chair. A r o u n d this t ime, M a t t h i j s K o k 

at D e l f t Hydraul ics (now Deltares), and a former graduate student of prof. 

Lootsma, was set t ing up a research program on the o p t i m a l maintenance 

of hydraul ic structures. A f t e r a meet ing w i t h Roger Cooke and Jan van 

N o o r t w i j k , M a t t h i j s appointed Jan as a contractor. Jan held his posi t ion at 

the univers i ty u n t i l June 1995 and obtained his doctora l degree on the 28th 

of M a y i n 1996 w i t h his thesis Optimal maintenance decisions for hydraulic 

structures under isotropic deterioration; see [6] and Figure 1. 

Optimal Maintenance Decisions 
for Hydrauiic Structures 

under isotropic Deterioration 

F I G U R E 1. the front cover of Jan van Noortwijk's Ph.D. thesis also known as the 
'httle yellow book' due to the bright yellow color of the cover. 

The contract work for D e l f t Hydraul ics provided a unique oppo r tun i t y 

for Jan to work on real l i fe problems and almost every chapter f r o m his 

thesis was later published i n a scientific j ou rna l . The four p r i m a r y applica­

tions discussed i n his thesis are: op t ima l sand nourishment decisions for the 

D u t c h coastline [7], o p t i m a l maintenance decisions for dykes [81, for be rm 
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breakwaters [9], and for the sea-bed protec t ion of the Eastern-Scheldt s to rm 

surge barrier [10]. The problem of op t imal ly inspect ing the block-mats of 

the Eastern-Scheldt barr ier was also the topic of a chapter i n a book pub­

lished i n con junc t ion w i t h a workshop which was organized t o celebrate his 

Ph .D . thesis; see [11]. These mats prevent possible ins t ab i l i ty of the piers 

i n the barrier due to erosion and must be inspected per iodica l ly to check 

for the presence of scour holes. Jan proposed a Poisson process for the ran­

dom occurrence of these scour holes and a gamma process for the stochastic 

expansion of the size of the holes once they have appeared. 

F rom a theoret ical po in t of view, his most i m p o r t a n t con t r ibu t ion by his 

the use of the gamma process to model uncer ta in deter iorat ion over t ime. 

His m o t i v i a t i o n for th is was not only the fact t h a t the increments of this 

par t icular stochastic process are non-negative, wh ich makes the process of 

deter iorat ion monotonica l ly increasing, bu t also tha t i t could be charac­

terized by the only (subjective) i n f o r m a t i o n which is commonly available, 

namely the l i m i t i n g average rate of deteriorat ion. Th i s feature makes the 

gamma process fit w i t h i n the operat ional Bayesian approach advocated by 

M a x Mendel and Richard Bar low; see [12] and [13]. The basic thought be­

h i n d this approach is t ha t any model should be designed such tha t pr ior 

i n f o r m a t i o n need only be given over parameters w i t l i an operat ional mean­

ing. Jan vis i ted M a x and D i c k as a v i s i t ing scholar at the Univers i ty of 

Cal i fornia at Berkeley i n 1992 and this u l t ima te ly gave di rec t ion to the 

mathemat ica l aspects of his research [14]. These aspects are the topics of 

the second and t h i r d chapter i n Jan's P h . D . thesis. 

I n the second chapter of his Ph .D. thesis, Jan discusses a Bayesian 

isotropic fa i lure model wh ich is based on two assumptions: (1) the order i n 

wh ich the increments appear is irrelevant (i.e., they are exchangeable) and 

(2) given the average amount of deter iorat ion per m i i t t ime , the decision 

maker is indif ferent to the way this average is obtained (i.e., the amounts 

of deter iorat ion are £ i - i so t rop i c , wh ich implies exchangeabil i ty). The la t ter 

may also be stated as follows: a l l combinations leading to the same average 

have the same degree of belief for the decision-maker. Th i s chapter was 

later published i n the European Journal of Operations Research [15]. Note 

tha t the assumption of £ i - i s o t r o p i c deter iorat ion implies tha t the expected 

amount of deter iorat ion is linear i n t ime. The t h i r d chapter in his P h . D . 

thesis characterizes the general gainma process i n terms of sufficiency and 

isotropy. This work was done together w i t h Jolanta Misiewicz f r o m the U n i ­

versity of Zielona Cora i n Poland, which was later published i n the Journal 

of Mathematical Sciences [16]. The n i n t h and last chapter of his thesis con­

tains the results of a fo l low-up on the research he d i d for his M.Sc. thesis and 

which was repor ted i n his first j o u r n a l pub l i ca t ion [3]. Th i s chapter, w h i c h 

was later published i n the Journal of Quality in Maintenance Engineering 

[17], proposes the use of the Di r ich le t d i s t r i bu t i on as a discrete l i f e t ime dis­

t r i b u t i o n , which can be used when experts give estimates of l i fet imes i n the 

f o r m of a his togram. 


