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Calculate Mass Flux

I Continuuity equation:

— ¢ m (1)

T Can be rewrite as:

- 0 (2)

I Integrate the above equation along vertical direction to get air column
mass change at left hand side, and mass flux at right hand side.
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Calculate Mass Flux

I Vertical integrate Eq. 2 to get air column mass change at left hand side,
and negative mass flux divergence at right hand side, and define:

I Vertical Integrated Density Change Rate:

VIDCR = —

I Vertical Integrated negative Density Flux Divergence:
I We just call this Vertical Integrated Density Flux Divergence
I Or Density Flux Divergence, or simply Density Flux
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Vertical Integrated Density
Vertical Integrated Density July
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Vertical Integrated Density Flux Divergence

Horizontl Density Flux Diverg@eergence February kg/m2/s

90N

60N

30N

BUS I I | | I I I I I | | I I I I I I | I I I I I | | I I
180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180

—
Hewlett Packard
Enterprise

_E~_NE = 1= 1 = i 1a N5 v oen




Vertical Integrated Density Flux Divergence
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Horizontl Density Flux DivergeBogergence August

kg/m2/s
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Horizontl Density Flux Divergdisergence January
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Vertical Integrated Density Tendency

Vertical Integrated Density Abnormal February
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Vertical Integrated Density Tendency

Vertical Integrated Density Abnormal August
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Why such a Difference?

I What is the cause of the big difference between density change rate, and
density flux divergence?

I Where does the accumulated mass along ITCZ go?

I Where does the lost mass in the subtropical and along equator come from?
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Why such a Difference?

I What is the cause of the big difference between density change rate, and
density flux divergence?

I Where does the accumulated mass long ITCZ go?

I Where does the lost mass in the subtropical and along equator come from?

i The answer: Precipitation and Evaporation
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Total Precipitation Rate
Rain Rate

February m/month
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Total Precipitation Rate
Rain Rate

m/month
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Rain Rate January m/month
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QFLX, Upward Water Flux

QFLX February Kg/m”"2/month
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QFLX, Upward Water Flux
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