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Small Watershed Boundary Condition
and Simulation of Multiple Aquifer
Layers

Small Watershed Boundary Condition

e Subsurface and surface flows
into 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=CuwgSwg

Qug = subsurface outflow component, (L3/T);
€ = subsurface flow recession coefficient, (1/T);
§ = groundwater storage within the small

wg
wg
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[swg_swgt] if Sug>Sug

Qus = surface outflow component, (L3/T);

C, = surface runoff recession coefficient, (1/T);

S, = groundwater storage within small
watershed boundary, (L3);

Sng = threshold value for groundwater storage

ws

wg

within the small watershed , (L3).

Small Watershed Boundary Condition

Groundwater storage in small watershed:
S{I\-E%: S{Ng +Dgy _(Qws +QWQJAI

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

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

Zg O =Zg 08w, + At[F’sw —Rpgy —Dsw— ETsw)

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

aSgh
at

—V(T Vh)-l,a, - lgdg —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

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

Vertical Flow
(Aquifer Layers Separated by an Aquitard)

aquifer layer

datum




Vertical Flow
(Aquifer Layers not Separated by an Aquitard)

Groundwater Flow in Multiple Aquifer Layers
(after substitution)

=V(T Vh)+1,Ly (h—hy)+lglg(h—hg)—-Q =0

8Seh
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Storativity, (dimensionless);
Groundwater head, (L);
Transmissivity = Kh,
Hydraulic conductivity; ( ;
Saturated thickness of aquifer,
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,
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Example 8:
Groundwater Heads

Example 8:
Contribution of Small Watersheds to Streams
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Example 8:
Contribution of Small Watersheds to Groundwater

Small Watershed Flows into Aquifer (AF/day)
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~——Base Flow =—Percolation




Example 8:
Vertical Flow

5

=
z
2
<
1=
3
H
[
©
=
5

10

(Rep/4v.) abreyday pue buidwng

30 120
10/1/1907 /3011998 926/1998 32511999 O/21/1999 /192000 /152000 3(14/2001 /1072001

~——Net Vertical Flow —Pumping —Artifical Recharge




