A-(2021-2022-2)-MS3402-1-5 {5 2 5 4 3R A5 4K,

fa B

NE
2 RAEA
fEES 516021910080
(LA RSP E RSB TRE%M, L 200240)

2. HowERL
XERIE: SKHRE 1, SCHEA 2

Homework 2

Guorui Wei 516021910080

(School of Electronic Information and Electrical Engineering,

Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Selected exercises for chapter 2.
Keywords: keyword 1, keyword 2

weiguorui@sjtu.edu.cn i

2022-03-26 01:32:00



A-(2021-2022-2)-MS3402-1-S {52 5 4 BRAR L f& 8t

B et — et e e et e a—— e a—a e aeae e a et ae e i
F N o151 1 - To! SOOI i
B0 ] 5 (1) 1 O TP T PP 1

| 1) 1315 () WSSO URUPRPRRRN 1
P01 T 1) (T T PP PTOURTOUPRPN 1

B BT L3 o) s WSSOSO 1
REFEIEIICES ...ttt ettt h b a e e st e e e bt e e sb b e e sbbe e sabe e s nbe e e sbeeesbbeesabeeans 2

weiguorui@sjtu.edu.cn ii 2022-03-26 01:32:00



A-(2021-2022-2)-MS3402-1-S {52 5 4 BRAR L Question 1

1 Question 1

“Calculate the emission temperature of Earth if the solar luminosity is 30% less, as it is
hypothesized to have been early in solar system history. Use today’s albedo and Earth-Sun
distance.”(Hartmann, 2016, p. 48)

1.1 Solution

Using Eq. (2.10), the emission temperature of Earth

1

471 -« 1360 x (1 — 30%) X (1 — 0.29)\%
T,= | LEA = 234K
e 4o 4 x (5.67 x 1078) '

2 Question 2

“Using the data in Fig. 2.4, estimate the blackbody temperature of Earth’s surface and the
blackbody temperature of the atmosphere as viewed from Earth’s surface. How well do these
temperatures agree with the temperatures derived from the model shown in Fig. 2.37” (Hartmann

2016, p. 48)

2.1 Solution

Applying the Stefan—Boltzmann law, the blackbody temperature of Earth’s surface is

Teor = (@yﬂ - (Lyﬂ — 289K
S.BB o 5.67 X 10~8 ’

and the blackbody temperature of the atmosphere as viewed from Earth’s surface is

T _ (EA,BB)1/4 _ ( 345 )1/4 _ 279K
ABB o 5.67 X 108 '

In the model shown in Fig. 2.3, we obtained

415,(1—«a

from Eq. (2.13) and (2.14).

We see that Ty < Tpgg but Ts > Tsgg, i.e. compared to the observed global mean surface or
atmosphere temperature (equivalent black body radiation temperature), the atmosphere temperature
in the model shown in Fig. 2.3 is higher. However, the surface temperature in the model shown in
Fig. 2.3 is lower than the observed temperature.

“This is because we have not taken into account the vertical transport of energy by atmospheric
motions.” (Hartmann, 2016, p. 33)
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