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Envisioned Environmental
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Hydrological Modelling Framework
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MESH History
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CASE STUDIES — SSRB and
ASSINIBOINE

SSRB (60 x 26 - Grid size in degrees - 0.2 X 0.2)
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LATERAL FLOW PROCESSES INCLUDED
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OUT-OF-THE-BOX
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SPATIAL VALIDATION USING INDEPENDENT
SUB-BASINS
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Preliminary Great Lakes Results Q8% e

4193500: Maumee River at Waterville, OH (16,409 km*2)
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Preliminary Great Lakes Results Q"
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« MEC/MESH

* Manual Calibration

» Comparing ISBA and CLASS
 All other factors the same

» Map of sub-basins

Best CLASS runs vs. ISBA runs on the same basins

Page 18 — October 14, 2011

Bel Gh™™ el Canadi




% McGill
Preliminary Great Lakes Results Q"
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Best CLASS runs vs. ISBA runs on the same sub-basin

EAR VARNA (466 km*2)

Spin-up period | Calloration (MS = 0,68, PEIAS = -5, RSR = 0.58) | Validetion (NS = 0.53, PEIAS = 9, RSR = 066
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Best CLASS runs vs. ISBA runs on the same sub-basin

02FFO0O0T: BAYFIELD RIVER NEAR VARNA (466 km*2)

Spin-up periad| Calibration (NS = -0.92, PBIAS = -22, RER =1

&

Walidation (NS = -0.67, PEIAS = -14, RER = 1.3)
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Best ISBA runs vs. CLASS runs on the same sub-basin

195500: Portage River at Woodville, OH (1,109 km*2)

Spin-up periad| Calibration (NS = 0 64, PEIAS = 7, RER = 0601 | Velidetion (NS = 0.44, PEIAS = 15, RSR = 0.75

!

Page 21 — October 14, 2011




% McGill
Preliminary Great Lakes Results Q"
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Best ISBA runs vs. CLASS runs on the same sub-basin

195500: Portage River at Woodville, OH (1,109 km*2)

Spin-up periad| Calibration (NS = 019, PEIAS = 78, RER = 0.90) | Velidetion (NS = 0.14, PEIAS = 71, RSR = 0.93
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Hydro
Québec

Ensemble Runs
(3 days each)

» Ensemble 1 (20 REPS members x other perturbations)
» Ensemble 2

» Ensemble 3

» Ensemble 4

» Ensemblen-3

» Ensemblen-2

» Ensemblen-1
» Ensemble n

Initialize Ensemble
Run State Variables

Deterministic Run — 6 years, 4 months
June 1, 2004 to September 30, 2010

Spin-up,
calibration,
and validation

October 1, 2009
September 30, 2010 -+
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Future Work Q:Iydro

Québec

Enhanced H-EPS — Uncoupled from the Atmosphere

- Respectable model calibration
- CaPA for precipitation in the calibration run
(data assimilation of obs + climatological consistency of forcing fields)
- CLASS land surface scheme within MESH
- REPS forcing for H-EPS
- perturbation of surface initial conditions (soil moisture and temperature)
- perturbation of precipitation field using EnKF (Carrera et al., 2009)

Full Uncertainty H-EPS — Uncoupled from the Atmosphere

- Perturbations: Model forcing and initial conditions (as in previous step)
- Additional perturbations: Land surface schemes, physics and parameters

Full Uncertainty H-EPS — Coupled with the Atmosphere

- Hydrologic perturbations: models, initial conditions, physics and parameters
- Atmospheric perturbations: initial conditions, physics and parameters
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