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MICROWAVE RADIOMETER FOR THE MEASUREMENT OF
TEMPERATURE PROFILES IN THE PLANETARY
BOUNDARY LAYER

By Mitsuaki Horicucur and Yasushi Mritsuta

Synopsis

A microwave radiometer system for the remote measurement of temperature profiles in
the planetary boundary layer from the ground is reviewed. It is concluded that a vertically-
pointing multi-frequency (54~60GHz) radiometer is suitable one for the purpose. The range
and the necessary precision of brightness temperatures measured by thé radiometer are
described. The method of removing the effect of water vapor on brightness temperatures
is discussed.
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Fig. 2. Normalized temperature weighting functions at frequencies
between 50 and 60 GHz along the zenith (8=0).
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Table 2. Brightness temperatures Tpy calculated for aerological
data at Miyakojima in 1975. Cotributibution from water
vapor is included.

Frequency Ton (K) Ton (K) Ton (K)
0230, Feb. 15 0830, Feb. 22 2030, Feb. 27
(GHz) (case 1) (case 2) (case 3)
54.0 263. 44 260.19 266.71
55.0 282. 51 277.75 285,21
56.0 285. 56 280.94 288. 58
57.0 286. 52 282.30 289.75
58.0 287.03 283.02 290. 35
59.0 287.32 283.39 290.67
60.0 287.46 283.57 290.83
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Fig. 3. Temperature and relative humidity profiles at Miyakojima in 1975;
case 1:0230 JST, February 15, case 2: 0830 JST, February 22, case
3 :2030 JST, February 27.
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Fig. 4. Difference of brightness temperature at each frequency (55~59
GHz) from brightness temperature at frequency of 60 GHz.

Table 3. The effect of water vapor on brightness temperatures.
Calculated for aerological data at Miyakojima in 1975
(case 1:0230 JST, February 15).

Frequency Ton (K) Ton (K) difference
(GHz) (0:+H:0) (no H,O) ¢:9)
54.0 263. 44 261.69 1.75
55.0 282.51 282.24 0.27
56.0 285. 56 285.47 0.09
57.0 286. 52 286.46 0.06
58.0 287.03 286.99 0.04
59.0 287.32 287.28 0.04
60.0 287.46 287.43 0.03

7o (keg0, 1(2)=0 kT5) BEAEDEERE DY Table 3 THE Uiz, Zhic LhuX, 60GHz :ETiX
KELGOHEINLL0.05KEETH LN, EVEERCA BZOPEIIKAE/tY, 55GHz T130.3K,
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54 GHz T3 1.7K &% T 5,
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U. 8. Standard Atmosphere, 1976 0 € ¥V ARICKEIBEIME2HE LTH 2, KEKBE R
SHEEREOHOE RN, REINK KEIBEORENM p(2) %, #HE (=0) TOKEIE
Exp L LT,
p(z2)=po exp(—z/2000) (224000 m)reeerremerernnniennennecnn 13
p(2)=p(2=4000 m) exp(—(z—4000)/1500) (2 >4000 m)-cs-eesereerreesersoconcs (14)
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JB L 60 GHz T3k EZOFBII/INE L, p=12.5gm™ T} KAZ/n LOBEERECIL<0.04K 0T
BLEFTHD, LZAMECABERCRBRAEIOFEIAEL kY, FEH 54 GHz Tix po=12.5gm™
T 2.44K L35,

Table 4. The effect of water vapor on brightness temperatures. Assumed
water vapor profile is added to the model atmospheric condition
(U.S. Standard Atmosphere, 1976).

Frequency | Ton (K) Toy (K) Tox (K) Toy (K)
(GHz) (no HO) po=2.5gm™* po=7.5gm™3 po=12.5gm™3
22,235 3.52 11.96 27.85 42.52
54.0 259. 08 259. 57 260.55 261. 52
55.0 279.67 279,76 279.94 280. 12
56.0 283.88 283.91 283.97 284. 03
57.0 285.22 285. 24 285. 27 285. 30
58.0 285. 83 285. 84 285.86 285.88
59.0 286. 12 286.13 286.15 286. 16
60.0 286. 26 286. 27 | 286. 28 286. 30
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