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Small Watershed Boundary Condition

e Subsurface and surface flows W
iInto modeled area from
adjacent small watersheds are
simulated approximately Q
Surface flows from small
watersheds can contribute to

groundwater as well as stream
flows




Small Watershed Boundary Condition

e Subsurface flow from small watersheds contribute to groundwater
at nodes specified by the user:

Qug=CwgSwyg

Qwg = subsurface outflow component, (L3/T);

ng = subsurface flow recession coefficient, (1/T);

Swg = groundwater storage within the small

watershed boundary, (L3).




Small Watershed Boundary Condition

e Surface flow from small watersheds contribute to stream flow at
nodes specified by the user:

QWS=CWS[SW9—SWgtJ f Swg>Syg

Qus = surface outflow component, (L3/T):;
Cws = surface runoff recession coefficient, (1/T);

Swg = groundwater storage within small

watershed boundary, (L3);

SWgt = threshold value for groundwater storage

within the small watershed , (L3).




Small Watershed Boundary Condition

e Groundwater storage in small watershed:
Skl =St +Dgy —[QWS+QWQ]At

e Deep percolation in small watersheds, D, is simulated the
same way as In the root zone component using either
Campbell’s or van Genuchten-Mualem equation

e Routing of soil moisture in small watersheds is the same as in
the root zone component:

stgg\r/\} = stetsw + A’[(Psw — Rpsw —Dgw — ETSWJ




Small Watershed Boundary Condition

e Surface flows from small
watersheds may
contribute to groundwater
as percolation from
creeks that are not
modeled

User defined percolation
rates at specified
groundwater nodes




Groundwater Flow in Multiple Aquifer Layers

0S.h
ot

-V(T Vh)-1,0, - 1lgag—Q =0

Storativity, (dimensionless);
Groundwater head, (L);
Transmissivity = Khg, (L%/T);
Hydraulic conductivity; (L/T);
Saturated thickness of aquifer, (L);
Time (T);
Flow from adjacent upper and lower aquifer layers, (L/T);
= Indicator functions for top and bottom aquifer, (dimensionless);
Source/sink term, (L/T).




Groundwater Flow in Multiple Aquifer Layers

0S.h
ot

—-V(T Vh)--1,q, ~1gag -Q =0

Storativity, (dimensionless);
Groundwater head, (L);
Transmissivity = Khg, (L%/T);
Hydraulic conductivity; (L/T);
Saturated thickness of aquifer, (L);
Time (T);
Flow from adjacent upper and lower aquifer layers, (L/T);
= Indicator functions for top and bottom aquifer, (dimensionless);
Source/sink term, (L/T).




Vertical Flow
(Aquifer Layers Separated by an Aquitard)




Vertical Flow
(Aquifer Layers not Separated by an Agquitard)




Groundwater Flow in Multiple Aquifer Layers
(after substitution)

0Sgh
ot

-V (T Vh)+1Ly (h=hy) +lgLg(h—hg)-Q=0

Storativity, (dimensionless);
Groundwater head, (L);
Transmissivity = Khg, (L?/T);
Hydraulic conductivity; (L/T);
Saturated thickness of aquifer, (L);
Time (T);
= Indicator functions for top and bottom aquifer, (dimensionless);
Groundwater head at adjacent upper and lower
aquifer layers, (L/T);
= Leakage coefficients of adjacent upper and lower
aquifer layers, (1/T);
Source/sink term, (L/T).
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Example 8:
Groundwater Heads

09/30/1997_24:00 09301997 _24:00
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Example 8:
Contribution of Small Watersheds to Streams
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Example 8:
Contribution of Small Watersheds to Groundwater
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—=Base Flow =—Percolation




Example 8:
Vertical Flow
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—Net Vertical Flow —Pumping =Artifical Recharge




