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11-BOX CLIMATE SYSTEM
。A SIMPLIFIED EARTH’S CLIMATE SYSTEM

。USE TO VERIFY SOME GLOBAL CLIMATIC CHANGESUSE TO VERIFY SOME GLOBAL CLIMATIC CHANGES

N.H.I.S.
Northern Hemispheric 
Ice Sheet

A.S.I.
Arctic Sea Ice



CCONTENTS

Single Column ModelSingle Column Model

Energies

Results



SINGLE COLUMN MODEL
A 11。A PROTOTYPE OF 11-BOX CLIMATE SYSTEM

。AN 1 DIMENSIONAL REPRESENTATIVE ENERGY
(TEMPERATURE) MODEL CONSISTING OF N. H. OCEAN
AND THE ATMOSPHERE ABOVE.
。INCLUDES ENERGY COMMUNICATION BETWEEN
OCEAN AND ATMOSPHERE. 



STRUCTURESTRUCTURE

1. Atmosphere 
Troposphere         1010mb~225mb  ( 0~11.1 km ) 

The outer sphere  225mb~0mb  ( 11.1~  km )

2. Ocean
Mixed Layer          0~ 50 × cos(45°)  m 

Deeper Layers       thickness: 20 m
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I S AINITIAL STATE OF ATM.

Temperature of troposphere : 
bottom (1010mb):  14.5°C

top (225mb): － 56.5°C
Ps: －6.3964 °C/Km 

Temperature of the outer sphere :
－ 56.5°C ( fixed )               



INITIAL STATE OF OCEAN

Depth(m) 40 300 500 1000 2000 3000 3500

()Model() 20 12.7264 9.1415 4.4118 1.9030 1.5342 1.4706



EENERGIES
1. Atmosphere & Mixed Layer

Solar  energy
Blackbody Radiation 
( ocean and greenhouse gas )( ocean and greenhouse gas )
Latent Heat
S ibl  H tSensible Heat

2.Mixed layer & Deeper Layers
DiffusionDiffusion



SOLAR ENERGY
(BASED ON BERGER’S PAPER)
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BLACKBODY RADIATION OF
OOCEAN

26% Lost

74% Absorbed by y
Greenhouse Gas

74% Absorption of Greenhouse Gas

Energy LostEnergy LostEnergy Lost
( Blackbody Radiation ) Mixed Layer



BLACKBODY RADIATION OF
G GGREENHOUSE GAS

1.04% Lost50% Lost 

(26% ×8%×50%)

Energy Lost 2 96% Absorbed by 

50% 

Energy Lost
( Blackbody Radiation )

2.96% Absorbed by 
Atmosphere (74%×8% ×50%)

74% Absorption of Greenhouse Gas
Reflected by Ocean

50% 

Absorption of ocean: 92%

46% Absorbed by 
Ocean(92% × 50%)Mixed Layer



L HLATENT HEAT

Energy AbsorbedEnergy Absorbed
( Latent Heat )

Evaporation

E  LEnergy Lost
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DDIFFUSION

Mixed Layer
Sea Level

Mixed Layer

Energy Diffusion 
From Mixed Layer

Temperature at 2500m is fixed



RESULTS VER  0325RESULTS VER. 0325
TEMPERATURE OF OCEAN

Black curve         initial condition
Blue  curve          after 10 years   



Red curve       Temperature of  Troposphere  center (4.54Km)
Green curve   Temperature of  Troposphere  bottom
Blue curve     Temperature of  Mixed Layer                       



COMPARISONCO R SO

Fig. 1



Fig. 2





Figure 1 Figure 2 Model
Energy

Figure 1 Figure 2 Model

Solar Radiation 1 1 1

Blackbody
Radiation of 1 1404 1 49 1 5414Radiation of
Mixed Layer

1.1404 1.49 1.5414

Blackbody
Radiation of 1.5176 1.1 1.1755
Atmosphere

Tot. Energy
Absorbed by

d
1.4386 1.39 1.5407

Mixed Layer

Tot. Energy
Absorbed by
Atmosphere

1.2193 1.2 1.1754
Atmosphere



ENDThank you for your listening. ENDENDy y g END


