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Why? 

• Hydrodynamics depend on observations or 

synthesized flood waves 

• Hydrology lacks advanced routing schemes 

GLOFRIM v1.0 

Fig. 3: Flow chart of processes within GLOFRIM 

DFM LFP PCR 

r2 0.92 0.87 0.77 

RMSE 25,289 23,006 30,652 

KGE 0.77 0.82 0.69 

Methodology: 

1) Applying only global data sets 

2) Exposing model variables via Basic Model Interface 

3) Obtaining a 1-D/2-D Delft3D Flexible Mesh (DFM) schematization for the 

Amazon basin (Fig. 1a) 

4) Transferring into LISFLOOD-FP (LFP) compatible set-up 

5) Spatially explicit coupling of 1-D hydrodynamic channel cells/nodes with 2-

D PCR-GLOBWB cells (Fig. 1b) 

6) Forcing both DFM and LFP with discharge and run-off fields simulated by 

PCR (Fig. 2) 

Fig. 2: Current content and main assets of GLOFRIM 

Results & conclusions: 

• Default routing of PCR shows lower model 

performance (Table 1, Fig. 4) 

 coupling is beneficial! 

• Numerical schemes of flood models matter 

(Fig. 3+4)! 

• Absent evaporation and infiltration on 

floodplains impact model results 

• GLOFRIM facilitates (future) benchmarking of 

flood models 

• Possible avenue to “hyper resolution”? 

 
 

Future developments 

• Implementing feedback loop 

• Adding large-scale routing model for up- and 

midstream section 

Fig 1: (a) DFM and LFP schematization of the  model domain in the Amazon; (b) coupled 1-D 

channels and 2-D cells; (c) benchmarking simulated inundation extent of DFM with LFP with 

resulting hit rate H, false alarm ration F, and critical success index C 

Fig. 4: Discharge simulated with DFM and LFP as well as PCR 

stand-alone vs. observed discharge 

H=0.85 F=0.50 C=0.46 

Table 1: Results of discharge validation 

(a) 

(c) 

How? 

“GLOFRIM allows for spatially explicit model 

coupling and exchange of model content on a grid-

to-grid and time step basis” 

(b) 


