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Energy inputs considered in the EEMT model
derive from water and carbon influx to the CZ
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Climatic and co-varying biotic
forcings are incorporated into a

Inputs State Variables: T [K], VPD [Pa] Outputs

Solar Radiation

[W m] : Processes: L/ W m]
- Primary production
Carbon : - Wl:_l"’lefins : Carbon
(kgm?s1] : -Sediment transport L kg m? 5°)
1

1 Storage: I Runoff
Precipitation 1 - Organic matter > [kg m?5!]
[kg m? 5] _): - Secondary minerals |

1 - Sedimentation H Recharge

: : - Soil-water : [kg m? 5]

- ,}" artwork by R. Kindliman
Balance Equations ./ Energy Uses

/
_____ dmmm—my

Rn > AE+ H+G +EASH (ATS)+?\bio Latent heat changes

Ppt = ET + RO + Rchg +AS,,, (ASM) 4 bio Warming rain

CO, > GPP > Re E+ AS. (ANEP) Driving photosynthesis

Evapotranspiration

4

Modified from: http://criti org/catalina-jemez/modeis/m |_details/envi gy-and fer/
State Variables: T [K], VPD [Pa]
Solar Radiation i e e e i Evapotranspiration
The Plant Carbon Cycle ek : _ | s
1 Processes: 1
- Primary production w-/
1 @ i |
o, pERL. P,
! st ; Runeff
1 orage:
PHOTOSYNTHESIS o SREsz;IIS)AggN+ vo Precipitation H e A > [kgm?s1]
€O, + H,0 > O, + Sugars 2 COUQ 20 2 [kg m? 5] _): - Secondary minerals 1
0, CO, 2 2 | - Sedimentation :_\ Base flow
- Soil-water ‘I [kg m? gl]
artwork by R. Kindliman
H.O j Plants Sugars and Most Living =
2 Algae other organic Organisms
Bt molecules 8 Brcai=Bas ¥ Bssr ¥ Bajo+ Bagaw+ Basig + Z E;
EEMT = Eppr + Egjo
-
EEMT = f(T,VPD,PPT,R,,C0,)
Energy of Useful Chemical SFENT
SUNLIGHT BONDS Figure 1, dEEMT = ( ooy -)”M dPPT

redrawn from Figure 3-10 Essential Cell Biology 2/e, Garland Science, 2004

Figure 1. As an open, non-equilibrium system, the CZ receives energy and matter influx that is transmitted along evolving flow paths set up by
tectonic/climatic forcing and subjected to internal gradients (Rasmussen et al., 2010). Evolution of internal structure is driven by system entropy
dissipation in the form of water, heat and biogeochemical products of CZ erosion and weathering (sediments, solutes, and trace gases). ¢
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Example Calculation
+ Let AT=20°K, F =500 mm, c,=0.00418 MJ/kg/°K

7 Uppt
E,c = AT * Fype * ¢y
= 20°K + 500 22« — 10002 « 0.00418 —%
yr 1000 mm m Kg—-°K
Mj
=418———
m? —yr

+ Let F =500 g/m?/yr, h,;,,=22 MJ/kg
Epio k= Fyoe * hpio
g g Mj Mj
mz—yr*1000g*22@_ 11mz—yr
+E,,=42+11
M] 4 yr _
23 m2-yr 31.54Ms

500
* EEMT=E

ppt
1.68 =
m
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