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We developed a mesh-independent flow
direction model to generate flow routing
parameters for spatially-distributed

hydrologic models at regional and global
scales.
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Northwest No. Model Spatial
AAAAAAAAAAAAAAAAAA resolution
1 HDTM 1.0 0.5°
Most regional-scale All the global-scale |

surface hydrologic hydrologic models

models: (GHM): « ow az
+ High-quality DEM- . Upscaling
based « Geographic 6 LD .

* + Projected coordinate coordinate system, » wuos o5

. . 8 PCR- 0.5°
system, i.e., m/km l.e., degree GLOBWS
9 LPJmL 0.5°

10 WASMOD- 0.5°
M

11 HO8 (HO07) 1°/0.5°

2 ISBA-TRIP 1°

(Liao, et al. 2020 EMS) (Sood & Smakhtin. 2013 HSJ)
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Better representation of the high
latitudes e —

o 4
i
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River networks alignment

,/"“‘@ Balance between computational

cost and spatial resolution Seamless land-ocean coupling

(JIGSAW unified land-river-ocean Model for Prediction Across Scales (MPAS) mesh, Darren Engwirda)
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When using unstructured mesh, river

« DEM networks and other hydrological
- HydroSheds features including dams can be burnt in
the mesh.

River network Topological relationship-

: « HydroSheds :
representation y based conceptual river
networks
Flow direction - DEM

modeling - HydroSheds




:fm/Topological relationship-based river network PNNLZAGU
Northwest

NATIONAL LABORATORY

Definition: topological relationships include both neighboring
information and upstream/downstream information.
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- Dashed
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Mesh and flowline intersections are used to track river network precisely.

(Liao, et al. 2022 JAMES)
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W:  River networks are precisely
SR L maintained through topological
- . relationships.

W = * Topological relationship, i.e.,
W upstream-downstream, allows
the adaptive stream burning.
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(Liao, et al. 2022 JAMES)
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« Based on an existing priority-flood
depression-filling model,

9 HexWatershed.

27 + Modified to consider river networks.

“» Both stream burning and depression removal are mesh-independent.

(Liao, et al. 2020 EMS)



NATIONAL LABORATORY

%f/ A PNNL@AGU
racific < Sagavanirktok (1.5 x 104 km?)

A

A RS 5 . :
& A ' ;. L
A b ,:_‘ 5 - \\ -
o R }’ . > AN
. By 7 £ - g :
W ; > e ) <3 e A \
e ST
>

Structured: T Susquehanna
o Lat-long 8 | (7 x 104 km2)
o Projected
o Hexagon

= Unstructured:
o MPAS

Columbia
(6.7 x 10° km?)
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Mesh resolution: 2~7km.
Flow direction and river networks
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* We use the topological relationship to model river
networks, flow direction, and other flow routing
parameters.

* Our method is mesh-independent and can be applied at
regional and global scales.

* The products from our study can be used to improve
hydrography representations in spatially-distributed
hydrology models (e.g., GHM), especially when
unstructured meshes are used.
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