
f(t)
sp

Δfp
sp + yp

f(t) fc

sc

Step 4: Estimate response of  to f Δ ⃗SST (t)
Δ ⃗SST (t)

atm.

model

Δf(t)

Step 3: Make normalized derivative of f
for each grid cell , take the weighted average of eachi

Step 1: Run a control simulation Step 2: Run patch simulations
for each patch ,


add  to 
p

Δ ⃗SST p ⃗SST c

× A

(∑
i

ai
∂f

∂SST*i
ΔSSTi(t))/∑

i

ai

∑p

Δfp

⟨Δ ⃗SST p⟩
ΔSSTp,i

∑p ΔSSTp,i

∂f/∂SST*i =

atm.

model

sc + yc

Green’s functions

atm. model

⃗SST c ⃗SIC c

{F}c

δθp

δϕp

ϕp, θp

Ap ×

 exampleΔ ⃗SST p

patch’s Δfp/⟨Δ ⃗SST p⟩

(some scalar 

of interest)

example

 (years)t  (years)t

∂f/∂ ⃗SST*

boundary conditions and forcing agents


