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Natural variability and perturbed climate
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Sea level: 10 ky BP
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Transitions from Greenhouse to Icehouse Climate:
Evidence from Marine Sediments
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Transitions from Greenhouse to Icehouse Climate:
Evidence from Marine Sediments
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Transitions from Greenhouse to Icehouse Climate:
Evidences from Marine Sediments
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Climate warming ~ backward’
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Climate warming ~ backward’
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Flat Temperature Gradient
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Energy Budget

 In steady state, energy
follows energy balance
model:

CHANGE IN STORAGE =IN -OUT

* many papers discuss an
imbalance 1n this equation,
which results 1n missing
energy
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Energy transport (X 10" w)
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Global meridional heat transport divides roughly equally into 3 modes:
1. atmosphere (dry static energy)
2. ocean (sensible heat)
3. water vapor/latent heat transport

The three modes of poleward ftransport are comparable in amplitude, and distinct in character
(sensible heat fluxxdivergence focused in tropics, latent heat flux divergence focus in the

subtropics)
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Flat Temperature Gradient
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boring for the hundredth time

Energy Budget
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Energy balance model

(1—a)STR?* = 4nR*coT"
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boring for the hundredth time, but ...



C,0T = V-HT + (1 —a)S(p,t) — eaT*
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Figure 4. Equilibrium temperature of (15) using different diffusion coefficients. The
blue lines use 1.5 - 105m? /s with no tilt (solid line), a tilt of 23.5° (dotted line), and
as the dashed line a tilt of 23.5° and ice-albedo feedback using the respresentation of
Sellers (1969). Except for the dashed line, the global mean values are identical to the
value calculated in (12). Units are °C.

In the exercise, long-wave radiation as A+ BT
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Exercise

EBM analysis
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