
Spring 2026 EEPS1820
Homework 7, due Apr 3, 11:59PM

COVERING: Vallis Ch 8, 10; Wyngaard 5, 6, 7, 8, 9; Thorpe Ch 3

1 Vallis (2019) Problem 8.3

2 Vallis (2019) Problem 10.1

This problem had issues in the statement. I have contacted Vallis to get his take, and have updated
to his response: Let’s restate the problem as the predictability timescale depending on the average
time, and ks being the small scales (i.e., large wavenumbers) and kl being the large scales (small
wavenumbers). Also, the differential should go with the logarithm of k, which is because the way
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6 ? PROBLEM 9.15

to think about time here is how long it takes for an error at small scales to pass to a larger scale
that is a multiple of the original scale, e.g., wavenumber k/2, not a fixed additive dk larger.

T =

ˆ ks

kl

τ(k) d(ln k) (1)

Vallis recommended reading a few papers as well (Vallis, 1985; Lorenz, 1969b,a; Kraichnan, 1971;
Lilly, 1972). Lorenz (1969b) is particularly helpful.

3 Wyngaard (2010) Problem 2.16

4 Wyngaard (2010) Problem 8.6

5 Wyngaard (2010) Problem 9.6

6 Wyngaard (2010) Problem 9.15
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REFERENCES

7 Thorpe (2007) Problem 3.5
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