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The PUB book 

 Understanding catchment behavior. 

o Recognizing complexity and interacting processes at different temporal/spatial scales. 
 

 Constraining parameters in single catchments with observations. 

o Transferring parameters to other similar (ungauged) catchments. 

 

Bloeschl, et al. 2013. Runoff Predictions in Ungauged Basins – Synthesis across 

Processes, Places and Scales. Cambridge University Press, Cambridge, UK. (p. 465)  



PUB evolved into the Panta Rhei philosophy: 

“everything flows” 

Bloeschl, et al. 2013. Runoff Predictions in Ungauged Basins – Synthesis across 

Processes, Places and Scales. Cambridge University Press, Cambridge, UK. (p. 465)  



PUB happened during hydrological post-

modernism 

Bloeschl, et al. 2013. Runoff Predictions in Ungauged Basins – Synthesis across 

Processes, Places and Scales. Cambridge University Press, Cambridge, UK. (p. 465)  

From Wikipedia: 

…postmodernism is typically defined by an attitude of skepticism, irony or distrust… 



Panta Rhei challenge 

 Understanding CHANGE in catchment behavior (linked to societal change/human impact) 

o Generalisation of process studies at individual sites (Newtonian). 
 

 Understanding GLOBAL CHANGE. 

o Generalisation by comparative studies at several places globally (Darwinian). 

 

PUB Panta Rhei 



Why going global with Panta Rhei? 

We can advance science with: 

 Better understanding from identifying and explaining spatial patterns! 

 More credible hypothesis tests using comparative hydrology over many gauges! 

 Larger critical mass allowing for collaboration (and review) between people and 

research groups globally!  

 

 

We can meet societal needs studying: 

 Effects of the Anthropocene, when Humans controls the planet more than nature!  

 Climate change impacts with more coherent analysis by climate scientists! 

 Policy/Water management needs to adapt to global change and recognizing 

transboundary and upstream/downstream issues! 

IAHS global community is a great platform 
for globally relevant research! 



Why now? 

 Increased concern over global issues: water is a major driver for 

environmental and societal status. 

 Because we can: We have Open Data, PUB techniques, cloud computing 

 We are needed: Catchment modellers combine bottom-up and top-down 

analysis, which improve model reliability. 

Bloeschl, et al. (2013). Runoff Predictions in 

Ungauged Basins – Synthesis across 

Processes, Places and Scales. Cambridge 

University Press, Cambridge, UK. (p. 465)  



 ”best practices” according to the PUB book  

Takeuchi et al. (2013) in Blöschl et al., 2013 

(“The PUB book)”: 

Pechlivanidis and Arheimer, 2015 

(HESS): 

Single catchment 
Continental scale across  

thousands of catchments 



Personal experience over 15 years 

Setting up large-scale models 

with Predictions in Ungauged Basins 

Water information services 

http://hypecode.smhi.se/ 

http://hypeweb.smhi.se/  

Open course every year 

2017: 4th - 6th Sept. in 

Norrköping (SMHI), 

Sweden. 
PUB      Panta Rhei 

http://hypecode.smhi.se/
http://hypecode.smhi.se/
http://hypeweb.smhi.se/
http://hypeweb.smhi.se/


PUB Information services: Water and Climate  

http://swicca.climate.copernicus.eu/  

45 Climate impact indicators 

(early-, mid- & end-century) 

 and Seasonal forecasts 

Copernicus (EU) “Europe’s Eye on earth” 

Copernicus Climate Change Service  

On behalf of ECMWF, PoC: 

SMHI “HYPE web” 

http://hypeweb.smhi.se/  

http://swicca.climate.copernicus.eu/
http://swicca.climate.copernicus.eu/
http://hypeweb.smhi.se/
http://hypeweb.smhi.se/


Panta Rhei Science using large-scale models 

Spring flood peak, Övrekalix Sweden, May 2017 

For the landmass of Sweden (450 000 km2) 
19% redistribution in time of water flow 

from Regulations as well as Climate change 

Arheimer et al. 2017. 

Nature Communication 



World-Wide HYPE based on PUB methods 

Area: 135 million km2 

Average size of subbasin: 1020 km2 (Deserts ~4500 km2, Floodplains: ~3500 km2) 

Number of subbasins: 131 283 

Water flow (m3/s) first model run! 21 704 gauges with obs. flow 



How to incorporate PUB and/or Panta 

Rhei in your own career? 

 Follow the discussions – food for thoughts and collaborations! 

 Hints were the research front is. 

 Helps to formulate science questions. 

 Expands your network. 
 

 Very broad themes – find your own focus: 

 Know yourself and become better with what you are good at – team up with 

others who can complement your weaker parts. 

 Go for your interests and where your organization/network is competitive. 
 

 Be serious, polite and avoid pit-holes: 

 It is EASY to criticize and find uncertainties – the real challenge is to come up 

with new ideas and argue for them! 

 Be kind and helpful to each other (even when you are anonymous) – most of 

us do our best with good intentions! 

 Science is about understanding and generating new knowledge to 

humankind – in hydrological sciences we should learn more about WATER – 

stand up against scientific distrust and ‘Alternative facts’! 



Thank you for your attention! 

http://hypecode.smhi.se/ 
 

http://hypeweb.smhi.se/  

www.smhi.se/hydrology-research  
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