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St a t e  of t he  a rt : a  ra t iona le  for t he  ARIES a p p roa c h

1. De c is ion- make rs with limite d d ata and technical capac ity ofte n lac k a c c e s s t o s c ie n t ific
knowle d ge . Many are le ft b e hind d ue to c os t or t e c hnology b a rrie rs .

Pub lic t rus t is one of the b igge s t hurd le s face d b y AI technologie s . Peop le s t ruggle to accep t
the d e c is ions and answe rs that AI- p owe red tools p rovid e as many d o not make the ir inp uts ,
op e rat ions , and e nd goals vis ib le .

The AI te c hnology e c osys te m is c urrent ly d ominate d b y Big Te c h - e nc losed asse ts - for
p rofit pe rsp ec t ive . Although much software is op en- source , a c c e s s t o d a t a re m a ins t ight ly
c ont ro lle d .

Eve r- inc re a s ing volum e s of d a t a are he ld in s ilos – d iffe re nt d isc ip line s , geographie s , data
typ e s and access rights - making it c halle nging to connec t informat ion and make se nse of it .2.

3.

4.

ARIES > Curre nt  c halle nge s  in mod e rn sc ie nc e



The  role  of Art ific ia l In t e llige nc e  (AI)

ARIES > Mac hine  re asoning 

Gove rnme ntal age nc ie s  and  p olic y make rs  ofte n fac e  h igh b a rrie rs  whe n 
ge ne rat ing e nvironme ntally- re late d  knowle d ge :

• Environme ntal mod e lling has  high d ata ne e d s , whic h mus t  fulfil ne c e ssary s tand ard s  
of q uality and  c ons is te nc y;

• Large  amounts  of d ata re sult  in long p roc e ss ing t ime s , making c omp ilat ion a s low 
exe rc ise ;

• Stat is t ic al- e nvironme ntal analyse s  ofte n make  use  of b iop hys ic al mod e ls  whic h 
req uire  te chnical exp e rt ise

The  s tat is t ic al c ommunity would  b e ne fit gre at ly from d ata and  mod e ls  whic h 
are  Find a b le , Ac c e s s ib le , In t e rop e ra b le  a nd  Re us a b le  (FAIR).

Be yond  FAIR, the d e e p  knowle d ge  in t e gra t ion e nab le d  b y AI c an have  
c onse q ue nce s  muc h b e yond  c onve nie nce .

Accessible

Interoperable

Reusable

Findable



Re asoning 
algorithms + De c is ion 

rule s + Mult id isc ip linary 
semant ic s + Op e n d ata 

& mod e ls + Op e n- source  
software =

ARIES: Fas t , FAIR 
mult id isc ip linary 

mod e ling

It  is  a  m od e lling t e c hnology, rathe r than a c olle c t ion of mod e ls  or sp ec ific  
p rogram/ap p lic at ion,# 1

# 2 It  is  an AI m od e lle r, b ase d  on m a c hine  re a s oning, a  le ss  known b ranc h of AI;

# 3
It  d e fine s  a  varie ty of d ata, mod e ls  and  the  re lat ionship s  b e tween them us ing c ons is t e nt  a nd  
uniform  t e rm s . This  allows  d iffe re nt  d ata and  mod e ls  to b e  used  toge the r, d ep end ing on 
whic h d ata and  mod e ls  are  “mos t  ap p rop riate ” for the  context  se t  b y the  use r;

# 4 It  use s  AI to d e te rmine  the  “m os t  a p p rop ria t e ” d ata and  mod e ls  for use rs ’ re q ue s ts . 

ARIES: Art ific ia l In t e llige nc e  for Environm e nt  & Sus t a ina b ilit y

ARIES > Inte grate d  mod e ling te c hnology



imf.aries.risk:imf_kenya_pilot.lst_
2018_2023_kenya

Using a 
d e d ic a t e d
language

• Copernicus Program  - sentinel satellite data
• NASA/USGS Landsat Program Landsat satellite 
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ARIES > k.LAB Mod e ling Parad igm

As s e t s  
id e nt ifie d  b y 
URN

World vie w 
ground e d  in  
c ore  
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Us e r’s  q ue rie s
Be s t  c a s e  
ob s e rva t ion



Sp at ial e conomic  
valuat ion of 
e cosys tem 
se rvice s

Conse rvat ion 
p lanning

Sp at ial p olic y
p lanning 
(d e rive d  from
EO d ata)

Forecas t ing 
c hange s  in 
e cosys tem 
se rvic e  p rovis ioning

Natural c ap ital 
ac c ount ing

Pot e nt ia l us e  c a s e s  for ARIES



An ap p lic at ion of the  ARIES tec hnology to c omp ile  
ec osys tem ac c ounts  that  are  c ons is tent  with the  
SEEA Ec os ys t e m  Ac c ount ing;

# 1

It  ut ilize s  fre e ly availab le  re mote - se ns ing d e rive d  
d a t a  a nd  m od e ls ;# 2

It  c an ge ne rate  ac c ounts  for a ny use r- sp e c ified
t e rre s t ria l a re a  in the  world ;# 3

It ra p id ly c omp ute s  the se  ac c ounts  online , us ing a 
we b  b rowse r;# 4

It  ge ne rate s  a  c omp re he ns ive  re p ort , fu lly 
d oc um e nt ing t he  d a t a , m od e ls , c oe ffic ie nt s  a nd  
m e t hod s use d .

# 5

The ARIES for SEEA Explorer
Available since April 2021



• A combination of statistical and spatial analysis summarized in Tables(1) and 
Maps(2). Tables are SEEA compliant.

Some ARIES for SEEA output examples

# 1

1

2



• Full transparency for replicability and traceability through Reports(1), a 
Resource Section(2) & a Dataflow Diagram(3).

# 2

1

2

3

Some ARIES for SEEA output examples



Thank you!



Cha lle nge s  of s c ie nc e - d rive n  d e c is ion  m a king > Comp le x sys te ms , c omp le x issue s , fragme nte d  knowle d ge

Access to scientific knowledge

Cos t  

Technology barriers 

Ine q ua lit ie s

Data in silos

Fragm e nt e d
inform at ion

AI distrust

Lac k of 
t ransp are nc y

Ownership

Lac k of d a t a  
c ont rol

Lac k of share d  
narra t ive

Crisis of collective 
intelligence



1. Linkage
Combine independently produced scientific 
products into workflows that would be too complex 
for individual humans to conceive, validate and 
navigate. 

2. Integration
Integrate different modelling paradigms from 
simple (e.g., deterministic and probabilistic models) 
to complex approaches (e.g., agent-based and 
networks) depending on context and scale.

3. Rescaling
Rescale smartly across scales, from local to global, 
promoting adaptive solutions that are automatically 
customized to the scale of observation. 

4. Adaptive contextualization
Adaptively incorporate the best-available 

knowledge, from curated global public datasets to 
“big data” to user-provided data. 

5. Delivery
Adopt shared, non-ambiguous semantics in the 

implementation, documentation and dissemination 
of products. 

6. Tracking
Track quality, uncertainty and provenance 

throughout modelling workflows.

In t e gra t e d  Mod e ling
is a practice meant to maximize the value of scientific information by ensuring its modularity, reusability, interoperability

and traceability throughout the scientific process.

Balbi et al. The global environmental agenda urgently needs a semantic web of knowledge. Environmental Evidence 11, 5 (2022). doi:10.1186/s13750-022-00258

Ad d re s s ing Sus t a ina b ilit y Cha lle nge s  Through In t e gra t e d  Mod e ling > maximize  the  value  of sc ie nt ific  knowle d ge



Mod e lling in  k:LAB 

Transformation of Knowledge to Knowledge – an insight into modelling in 
k.LAB

Re le va nc e  of s e m a nt ic s  a nd  ont ologie s  for ARIES
Unambiguous identification of 
concepts, data, models and 
results.

Transparency with users in the 
methodologies applied and results 
obtained.

Interoperability of 
data and models. 

Description of real 
environmental scenarios.  

Contextualization

Contextualization
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