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Soil hydraulic properties (Kgy, Wsat)
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Water storage in an unconfined aquifer:

Recharge Rate:
Q _ _Ka — Ly~ (l//bot -~ Zbot)

ZV - Zbot

_K(l-l- l//bot )

ZV - Zbot

. Too small recharge rate from soil to aquifer (too small K,);
. Too strong upward flow (too large soil suction, @, );

. Too small groundwater discharge inducing overflow of groundwater to soil



Enlarge hydraulic conductivity K,
Koot (1 = eXp(—f(Zut —Zpo) ) / (F(Zut =Zoor) 2

Enlarge Ry, DY €2= 7.39 (for Noah)
groundwater discharge rate:
Rsb = Rspmax * €Xp(=f * 2,,,)
2 Rsp = Repmax * €XP(=F * (Z,, )
surface runoff rate:
Ry =P*F, exp(-05*f*z,)
2 Ry =P*F, ., exp(-0.5*f*(z, ),

Limit upward flow:
Wyot C..ic = fraction of micropore content
0.0-1.0 (0.0 ~ free drainage)



See http://www.earthdrx.org/poresizegwflow.html

Microscopic View of-Soil

Macropore effects:

Mesopore

Capill ary
Fringe

Capillary Tubes
Capillary rise is related to the diameter of the tube:
the smaller the tube diameter the greater the rise of
the water column
Capillanty is due to adhesion of water to a surface
and cohesion of the adhered water to and among
other water molecules
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Tests against Sleepers River streamflow data

1095

Dls:ﬁharge rate
|

1095

\ l _ Heqharge rate

|l.|| | I
""‘\ﬂ.\_\_,,.\_,_.—-"-\-—'\.r"' —_— \.-'\_\_ \"ﬂ._.'\-.‘_“w’“-—-"‘--—o-—J W Mr\\wl W -fr‘\“'n‘-h,-'lkl"l L b A I'\____.H.._-\v_,.-._d
| | |

730 1095 1460




Soil moisture simulations in Illinois

Stomatal resistance: Jarvis type

Soil moisture stress factor : soil moisture

Root distribution: 0.0 — 0.4m 85%;
0.4-1.0m 15%

Micropore fraction: C_,;. = 0.5
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Noah LSM with CLM schemes

Stomatal resistance: Ball-Berry
Soil moisture stress factor : metric potential
Micropore degree: Cmic = 0.0 (free drainage)

Soil moisture numerical scheme:
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Noah LSM with CLM schemes

CLM soil moisture numerical scheme
Soil moisture stress factor: CLM
Stomatal resistance: Ball-Berry

also changed s1 = 0.5%(SMC(k)+SMC(min(nsoil,k+1)))/smcmax
to s1 = SMC(k)/smcmax
Micropore degree:
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Noah LSM with CLM Schemes

CLM soil moisture numerical scheme
Stomatal resistance: Ball-Berry
Micropore degree: Cmic = 0.0 (Free drainage)

Soil moisture stress factor: btran
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Noah LSM with CLM schemes

CLM soil moisture scheme

Soil moisture stress factor: BATS
Stomatal resistance: Ball-Berry
Micropore degree:
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Noah LSM with CLM schemes:

CLM soil moisture scheme

Soil moisture stress factor: BATS
Stomatal resistance: Ball-Berry
Micropore degree: Cmic = 0.6
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1. Enlarge recharge rate from soil to aquifer and
2. Limit the upward flow from aquifer to soil; and
3. Enlarge groundwater discharge rate (to avoid overflow to soil)

Larger C,,. for larger E at the surface;
Smaller C_. for smaller E at the surface
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