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Overview

WatFLOW Development

»Adding groundwater for Atmospheric Models
(CLASS)

»Coupling improved CLASS Model with
Groundwater Model

GRACE Gravity Variation

»Assess changes in moisture storage over
Western Canada for Drought study

»Hydrological Model Calibration and Validation



Prairie Hydrology
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Assiniboine Delta Aquifer

Distribution of Surficial Deposits of the Assiniboine Delta Aquifer

SURFICIAL DEPOSITS

L.H. Frost and F.W. Render, 2002



CLASS

Second Generation Land Surface Scheme
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Coupling CLASS to
Groundwater
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Coupling CLASS to
i Groundwater




Coupling CLASS to
Groundwater

Componentized -t-—a-' Model
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Distributed Water Balance
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GRACE Terrestrial Moisture Changes

Introduction
Twin GRACE Satellites

Launch on 2002 March 17
Flying approximately 220 km apart

Altitude of 400-500 km




GRACE Primary Mission |
Gravity Model

GRACE 8

K-Band Radio
Frequency Link

Snow Cap Cover

*Develop geoid from averages over 5 year life
Monthly variations related to surface moisture changes



Creation of Earth Geopotential Map

Time-variable geopotential 8G(t) solution of Laplace Equation

nmA)P (cos6)

FIRST GAA-2 0020 2002306-2002334 EIGEN G--- 00CL SHN  GFZ POTSDAN 20040202
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EARTH (0,3986005000E4 :
Wh ere: SEM 100 100 Q00 fully nowalizeg/not applicsgle
. ) GROOFZ 0 ‘ 00 0.0000E+00 0.0000E+00 021102.080000
| is the latitude GROOFZ 1 1/00.000000000000E+40 0.0000E+00 0.0000E+0D 021102.080000
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Monthly Difference Result

Water Storage relative to

75H
7N .
=0 = a

BEN ==

B3N b

mean Geopotential(mm)

BN -
7N
54
51N1°
48N
44N
42H

¥, Wy X 7
75H ' e
72H } z =%, 4 __ B el ]
BaH — : = o L, i By . .-_; = e H -
BN ey - Tl W
B3N o ot o e gy
oy E c k -

April 2002

G0N -
57
54
LR
48
45N
42H

April 2003

-
- L) T ! i
160 170W AGGW 1S0W  T40W  130W AZOW 10W 100w ol : : 5

| I
-80 -50 —40 -30 -20 —-106 0 10 20 30 40 50 &0

mm of Equivalent water thickness



Water Balance Methods

Atmospheric Moisture Budget:
<P -E>, = —<0g/ot> - <V Q>

Where: (P-E) = difference between precipitation and evapotranspiration,

g = the vertically-integrated vapour mass or precipitable water,
V Q = the moisture flux divergence,
Q =9V ; Viswind speed

Hydrologic Water Budget:

<P -E>, = <R>+<dS/ot >

where: S = surface water storage
R = basin runoff

Grace Result := <0S/ot > + <og/ot>




Water Balance Methods

Atmosphere
(A)

. q - Atmos. Storage

Land Surface
(L)

Channel

Network
(C)

> VeQ - Atmos. Runoff
J

(P-E), = (P-E),

\

> S - Basin Storage

R - Basin Runoff



g - Atmospheric Storage

water content in the atmospheric column{mm) 00Z01APR2002
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V:Q - Atmospheric Runoff
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Alternate VeQ - Calculation
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Atmospheric (P-E) For Water Years 2002-2004
(Mackenzie River Basin)
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Atmospheric and Hydrologic Basin Change in Storage
For Water Years 2002-2004 (Mackenzie River Basin)
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Atmospheric, Hydrologic and GRACE based Change in
Storage relative to mean Geopotential For Water Years
2002-2004 (Mackenzie River Basin)
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