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REcap

RECAP

@ What are phytoplankton?

@ Different types of nutrient intake (essential, switching,
substitutable, etc.)

@ Modeling phytoplankton population growth when limited by
essential nutrients
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SWITCHING MODEL EQUATIONS FOR THE SWITCHING MODEL
EXAMPLE
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SWITCHING MODEL EQUATIONS FOR THE SWITCHING MODEL

EXAMPLE
SWITCHING MODEL

@ Population (no change)

dN;

= pilNi —vN;
ae MY
.. dS; n

@ Substrate (Switching) —= = v (S5i, — S5;) — > i1 h(S5;)piN;

dt
@ Resource Dependent Growth Equation (Switching)

. 5j
Ki = pimax; [
J if

5.
Qjj if —
o h(Sj) = J Sj — k,'j

0 otherwise

iIs the max
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REcaP
SWITCHING MODEL EQUATIONS FOR THE SWITCHING MODEL
RIVERINE SYSTEM EXAMPLE

RIVERINE SYSTEM WITH EDDY DIFFUSION

log of the population
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BiG PICTURE
EQUATIONS
INCREASED BIODIVERSITY
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REcAP

: Bic PiCTURE
SWITCHING MODEL EQUATIONS
IVERINE SYSTEM
>  Quan ) R< S o INCREASED BIODIVERSITY
RIVERINE SYSTEM WITH EDDY DIFFUSION

@ For each species in each resevoir: Population change =
population growth—flow out of system—population deaths—flow out:
within system + flow in within system

dNij fic “~ Din “~ [ Dpx
= | pik—~-—mj— Ni —~— Nin
dt Hik Vi M Z Vi ket Z ( V,

n:l n:].

| 1= species
k := resevoir

z = total number of resevoirs
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REcAP

‘ BIG PICTURE

SWITCHING MODEL EQUATIONS
S Qe ) RWERINE SYSTEB'{ INCREASED BIODIVERSITY
RIVERINE SYSTEM WITH EDDY DIFFUSION

@ For each resource in each resevoir: Nutrient change =
flow in from outside system—flow out of system—flow out within—
system-flow in within system — nutrient consumed

dek
Q — —
dt
fk - Dkn - (an > ’
Fr—nt Sik+ S ) =S Qujttnk N
Ve 2 Ve ) 2 0, ) = 2 Qe
(* ]

J := nutrient
k := resevoir
z := total number of resevoirs

r := total number of species
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Bic PICTURE
EQUATIONS

IVERINE SYSTEM
R S INCREASED BIODIVERSITY
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RIVERINE SYSTEM WITH EDDY DIFFUSION

Bic PiCTURE
EQUATIONS
INCREASED BIODIVERSITY
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RIVERINE SYSTEM

Bic PiCTURE
EQUATIONS
INCREASED BIODIVERSITY

25

25

Logs Resevoir 1

popl

Legs Resevair 2

= popl
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Logs Resevoir 3

— popl

= popl
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RIVERINE SYSTEM

Bic PiCTURE
EQUATIONS
INCREASED BIODIVERSITY
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Logs Ressvoir 7
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RIVERINE SYSTEM

Bic PiCTURE
EQUATIONS
INCREASED BIODIVERSITY
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SWITCHING MODEL

RIVERINE SYSTEM

RIVERINE SYSTEM WITH EDDY DIFFUSION
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RIVERINE SYSTEM WITH EDDY DIFFUSION

@ For each species in each resevoir:
Population change = population growth —flow out of system—
population deaths — flow out within system +
flow in within system + diffusion in — diffusion out

dlNj fi °. Dy,
= | kik — v — mj — N;
° dt Pk Vk mi ; Vk kot
. [ Dk Ekn
K _
Z ( Vn m) + lk
n=1 n=1
°
| 1= species

k := resevoir

z = total number of resevoirs
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RIVERINE SYSTEM WITH EDDY DIFFUSION

@ For each resource in each resevoir: Nutrient change =
flow in from outside system — flow out of system —
flow out within system + flow in within system —
nutrient consumed + diffusion in — diffusion out
dek fi d Dyn & Dk
o — = | Fp— — — S; —3Sin | —
dt "vkzvk et D V, 7

n=1 n=1

J = nutrient
k := resevoir
z := total number of resevoirs

r := total number of species
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RIVERINE SYSTEM

RIVERINE SYSTEM WITH EDDY DIFFUSION
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RIVERINE SYSTEM WITH EDDY DIFFUSION

Logs Resevoir 1 Logs Resevoir 3
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RIVERINE SYSTEM WITH EDDY DIFFUSION

Logs Resevoir 5
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RIVERINE SYSTEM WITH EDDY DIFFUSION

Logs Resewvoird
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