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Past - How was MESH created?

|w UNIVERSITY OF

f‘w' WATERLOO

An 1dea... a conversation
v

WATCLASS
v

MESH

Modélisation Environnementale Communautaire -
Surface Hydrology
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Past - How did MESH develop?

The BOREAS

Information System

EES nasA, NOAA, NSF, EPA

MSERC, CCRS, NRC, CFS
Environment Canada,
Agriciilture Canada

Goddard Space Flight Center
Greenbelt, Maryland, USA

Boreal Ecosystem-Atmosphere Study

DEL

Improving Processes & Parameterization
for Prediction in Cold Regions Hydrology

Centre for Hydrology, University of Saskatchewan,
Saskatoon, Saskatchewan, Canada

A CFCAS-Funded Research Network
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MESH — What is 1t?

* The surface model is less
costly to run than the

atmospheric model, and can Atmospheric
benefit from a higher model (3D)
resolution - :
— It can be run at the A :
resolution of the hydrologic . .
model “On-line” = = “Off-line”
— The LSS and the mode 3 o mode

hydrologic model can then
be closely linked to better
parameterize subgrid-scale

v Yy

gy Surface scheme (1D)

processes o Hydrological
— The atmospheric and MESH:  model (2D)
hydrological models still MEC Surface/Hydrology
share the LSS
2/2018 Page 4
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MESH: A MEC surface/hydrology configuration
designed for regional hydrological modeling

* The tile connector

(1D, scalable) redistributes
mass and energy between
tiles in a grid cell

Tile
connector

— e.g. show drift 2
The grld. connector .(2D) IS Grid B ?
responsible for routing connec e
runoff o e

— can still be parallelized by s

grouping grid cells by e
subwatershed
2/2018 Page 5
Page 5 — 12 juin 2018 .
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Process organization

I INTRA-tile and INTRA-grid
(e.g., vertical flux) e CLASS 3.6, SVS, BASEFLOWFLAG luo_2012,
CLASS output files

within grid INTER-tile and INTRA-grid
(e.g., PBSM, wf_lzs) e PBSM, BASEFLOWFLAG wf_lzs

INTER-grid

between_grid

(e.g., channel routing) d WF_ROUTE, RTE, basin outputs,
AUTOCALIBRATIONFLAG (SIMSTATS)

Page 6 — 12 juin 2018
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MESH development strategy set at
CCRN meeting 2014

* Speed-up/parallelize standalone MESH

* Being able to choose which grid squares use PDMROF and which use WATROF

* Merging standalone MESH and SPS

* Incorporating Murray’s 1-D lake model in MESH

* Incorporating wetland module in MESH

* Implementing human influences into MESH (reservoirs, irrigation, inter-basin transfers)
* Implement standalone MESH testing platform

* MESH with Ostrich (for calibration, Monte-Carlo simulations) on clusters (compare UofS cluster
and EC’s Pegasus cluster)

* Update user/developer documentation and wiki pages
* Managing code reviews and testing
* Assimilating satellite data in MESH (e.g. GRACE, SMOS)

Page 7 — 12 juin 2018 1+l
Environnement et Environment and C d '
I *I Changement climatique Canada  Climate Change Canada ana a,



MESH development strategy set at
CCRN meeting 2014

* Implement standalone MESH testing platform

\/] = \A N () a a N TaYa \VifaYalda N m [Ta¥a NN a NN - a -
- - v I VAR, OH 1, 1TVT1o I - C - C - C

and-EC's Pegasus-cluster)—
* Update user/developer documentation and wiki pages
* Managing code reviews and testing —
* Assimilating satellite data in MESH (e.g. GRACE, SMOS)

Page 8 — 12 juin 2018 1ol
Environnement et Environment and C d '
I *I Changement climatique Canada  Climate Change Canada ana a,



Present - Who’s working with MESH?

MCME[S]:@I' E il UNIVERSITY OF
University S

L %-’
L 4
o

@,‘i' WATERLOO

UNIVERSITY OF SASKATCHEWAN

Global Institute for
Water Security

USASK.CANWATER

Changing Cold Regions Metwork

Environment and
Climate Change Canada

Environnement et
Changement climatique Canada

%4 UNIVERSITY OF
) SASKATCHEWAN
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Present

Who’s working with MESH?

Canada

Saskatchewan River Basin (405,000 km2)

1100
Canad
(a) 80 gsgsfalihewan Basin _ @ i (b) DBaSm Bo‘undary
- x —F 535 —River 1000
LT " =1 o 3 | . ) O Gauging Station 900 E
° 8 =
£ £ 53 800 2
560 3 s
- = 700 3
3%
5L 52.5 600
=0 Bastle and Vermillion Basin I3 500
o . ! ! 2 , ; , . 52 ; p ; ] . ;
-140 130 120 -110 -100 90 -80 -70 -60 -50 -114 2113 <112 -111 -110 -109
Longitude Longitude
(c) 54 (d) 54 Forest
I coarse
Grass
| I Moderately 53.5 P&
e K Wetland
3 I Moderately %
B coarse =
E 1 Fine = Cropland
] 5]
— Medium = Barrenland
Mt e £ Urban
Il Undifferentiated b ol
; . : : ; . S2pEmL TR R 4 p—
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Longitude

Longitude

(a) The location map of Saskatchewan River Basin (SaskRB) and its Battle

and Vermilion subbasins used in this study. (b) Battle and Vermilion

subbasins DEM, boundary, and gauging stations. (c) The map of soil parent
material texture groups. (d) The map of landcover

Enhanced identification of a hydrologic model using streamflow and satellite water storage data: A multicriteria sensitivity analysis and optimization approach,
Volume: 31, Issue: 19, Pages: 3320-3333, First published: 01 July 2017, DOI: (10.1002/hyp.11267)
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Present - Who’s working wit

Canada
Mackenzie River Basin (1,800,000 km?)

_Qutlet
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Present

Who’s working with MESH?

L

Canada

Yukon River Basin (850,000 km?)

300 400 km

Environnement et
Changement climatique Canada
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Present - Who’s working with MESH?
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Present - Who’s working with MESH?

-
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Present - Who’s working with MESH?

Columbia
Coello River Basin (1,800 km?) within the
Magdalena Cauaca Basin (273,000 km?)

O
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Present - Who’s working with MESH?

Iran
Sefidrud River Basin (65,000 km?)

Caspian

L




Present - Who’s working with MESH?

Canada
Whitegull Creek (603 km?)
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Successful MESH-RIVICE coupling — Ice
Jam flood modelling for the lower Athabasca

leading
edge

heat transfer

. . juxta-
Incoming . traction
ice blocks <8eston, 1, e >H\

flow frq Ooq ° /S|U5h pan
MEsH m L 0 a formation
> e fce v
frazil ice, =
o
formation — downstream water

deposition \e:osion level from under-

< 9 , ice rating curve:
% in transit W = f(Q_MESH)



MESH-SED conceptualization and software

flow diagram - Sediment & nutrient transport
modelling for the Athabasca River basin

READ STATIC INPUT DATA
Read general parameters

Read drainage database'
Read soil /vege. characteristics

Read gridded soil/vege./cover data
|

¥

READ DYNAMIC INPUT DATA?
Read meteorological data

Read hillslope hydrological data
Read in-stream hydrological data

HILLSLOPE SEDIMENT PROCESSES

For i =1,ncell
Rain-drop detachment

Overland flow detachment
Overland flow transport capacity

Hillslope routing

|

IN-STREAM TRANSPORT PROCESSES
For i =1,ncell

For j =1,nsedClass
In-stream flow transport capacity
In-stream routing

|

| Mass balance computation l

| Write output results |

| Increment time step |

End time reached?

Yes

nput file to MESH
2Qutput files from MESH



Future
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Future
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