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Surface sediments o f oceans, estuaries and rivers are highly active geochem ica l environments. In recent 
years, there is a rem arkable interest fo r a thorough quantita tive  understanding o f the physical, chem ical 
and b io log ica l processes governing sedim ent biogeochem istry. This new emphasis is being driven by 
both fundam enta l and app lied objectives. Pressing environm enta l problem s, such as predicting the fate 
and transfer rates o f contam inants in aquatic  sediments, now dem and num erical answers. M oreover, 
m athem atica l m odels can assess the com plex role o f the sedim ent in the g loba l b iogeochem ica l cycles of 
carbon, n itrogen and o ther elements. Im portant topics include ben th ic-pe lag ic  coup ling (i.e. the 
quantifica tion  o f fluxes across the sedim ent-w ater interface) and the in terpretation o f the historical 
sedim ent record in the ligh t o f ocean paleochem istry and clim ate studies.

Q uan tita tive  predictions and explanations o f sediment b iogeochem istry are possible through the 
app lica tion  o f so-called d iagenetic m odels, which incorpora te  mass and m om entum  conservation 
equations fo r the d ifferent species in the surface sediment. W ith in  the fie ld  o f d iagenetic  m odelling, a 
sign ificant am oun t o f problem -solv ing know ledge has been acquired from  past m odelling  projects. O ver 
the past fo u r decades the fie ld  has shifted from  simple analytic m odels, which need many simplifying 
assumptions and can only provide a lim ited qua lita tive  understanding, to large and com plex numerical 
models, which need extensive coding as a com puter app lica tion , but give realistic and mechanistic 
description o f sediment b iogeochem istry. In recent years, a num ber o f example app lica tions have 
illustrated the capacities o f such sophisticated num erical m odel codes fo r the integrated m odelling of 
b iogeochem ica l cycles (Soetaerf et al., 1 9 9 6 ;  W ang and Van C appellen, 1 9 9 6 ; Boudreau et al., 1 998). 
A lthough intrinsically powerful app lica tions, the current num erical m odel codes still show a num ber of 
weaknesses: (1) models are site-specific, as they incorpora te  a fixed set o f species and reactions, which 
limits the type o f d iagenetic problems and environments to be investigated (2) models lack flexibility and 
extendibility, and the associated need fo r low-level reprogram m ing and recom p ila tion  constitutes a m ajor 
barrie r fo r potentia l m odel users. A grand challenge is to encapsulate the present know-how  into an 
easily used and flexib le environm ent, and to bring this prob lem -so lv ing  pow er w ithin reach of 
geochemists tha t are not fam ilia r with com puta tiona l issues.

M eeting this challenge constitutes the central philosophy behind the M EDIA pro ject (Modelling 
Environm ent fo r DIAgenesis). The MEDIA environm ent comprises a flexib le and extensible software system 
tha t provides problem -solv ing assistance fo r s im ulating the biogeochem istry o f surface sediments. The 
M EDIA m ode lling  environm ent is bu ilt on two fundam enta l strongholds:

(1) Problem solving environments, a m odern concept from  the fie ld  C om pu ta tion  Science and 
Engineering (CSE). Rather than focusing at a single m odel, a Problem Solving Environment (PSE) 
comprises a com puter app lica tion  that provides all the com puta tiona l facilities necessary to solve 
a target class o f related problem s. These features include m odel construction possibilities, 
advanced solution methods and ways to easily incorpora te  novel so lu tion methods. M oreover, a 
PSE uses the 'na tura l language ' o f the target class o f problem s, so users can run them w ithout 
specialized know ledge o f the underlying com puter hardware o r software.

(2) O b jec t-o rien ted  technology, the ground breaking new parad igm  from  the fie ld  o f Industrial 
Software Engineering. W ith in  M EDIA generic m odel construction was introduced i.e. the 
app lica tion  user is a llowed to assemble a d iagenetic model from  a too lbox o f availab le  model 
com ponents (species, processes). Due to the in troduction o f an ob ject-o riented  database new
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com ponents (e.g. new species and reactions) can be added w ithout the need fo r w riting a single 
line o f new code.

Succinctly stated, the MEDIA environm ent transfers the contro l on d iagenetic  m odel fo rm u la tion  from  the 
app lica tion  au thor to the app lica tion  user, enables the design o f custom er-ta ilo red  d iagenetic models 
built from  a set o f basic build ing blocks and provides an effic ient num erical so lution procedure fo r these 
models.
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