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temperature measurement above the cloud layer
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Comparison in case of clear and cloudy sky
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Temperature measurement of typical radiosonde

Single temperature sensor o o Vo Vo
l 0 : raw A/D signal
Yo : calibration correction
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"Y: Predetermined solar irradiance depending on time and location
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V Single Fsensor radiosondes(STR) do not know the existence of clouds.
V It cannot reflect the local variation of environmental conditions.

V Therefore, the correction value is the same regardless of clouds.
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Dual Thermistor Technigue

Temperature differenceof two radiosonde sensors wilifferent emissivity
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DTR (Dual Thermistor Radiosonde)
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Experimental in-situ radiation correction technique
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DTR vs STR above the cloud
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Purpose of this work

A Comparison sounding with DTR and STRRS41 as the
representative radiosonde) on various weather conditions
E On Rainy, Cloudy, Sunny and Night
E In the troposphere below 10 km

E To investigate how the temperature profiles are different from each
other.

A Quantitative and experimental analysis on the degree of
temperature difference between DTR and STR above the
clouds
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Experimental procedures

December 11 ~ 15, 2023, Jejulslands
2 DTR + 1 RS41in H tray

14 timessounding on day and night
DTR_raw data vs RS41 edited data
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Summary of sounding

Dec. 11, 2023 14:20 Day, heavy rain
2 Dec. 11, 2023 19:35 Night, cloud
3 Dec. 12, 2023 10:30 Day, thin cloud
4 Dec. 12, 2023 14:45 Day, thin cloud
5 Dec. 12, 2023 17:52 Evening, cloud
6 Dec. 12, 2023 20:50 Night, clear with small cloud islands
7 Dec. 12, 2023 23:30 Night, clear
8 Dec. 13, 2023 11:27 Day, cloud with small blue hole
9 Dec. 13, 2023 14:07 Day, cloud with partly blue sky
10 Dec. 13, 2023 18:12 Night, clear
11 Dec. 13, 2023 20:53 Night, thin cloud
12 Dec. 14, 2023 12:26 Day, light rain
13 Dec. 14, 2023 20:49 Night, clear with small cloud islands
14 Dec. 15, 2023 12:05 Day, rain
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Sky view photos
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Two Night: Clear and Cloud
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Case studyt i Night, clear

A 7t sounding on pm 11:30, Dec. 12, 2023
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Case study T Night, cloud
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RS41

10000 100008 40 lﬁi) 10000
8000 - ) 8000 | ; 8000 |
Local change in S _!
£ 6000 | - - £ 6000 [ ; £ 6000
= = =
o o o
O 4000 - O 4000 + O 4000 | c —
2000 |- 2000 | 2000 |
0 : : : — 0 ; ; 0 : : ‘
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 / -0.5 0.0 0.5 -40 -30 -20 -10 0 10 20
DTR_Di(=t,t,,) /°C Dt(DTR - RS41) trsar I"C
DTR2 Narl’OW T dlSturbanceRSM_Relative humidity/%
10000 Ye000° _ 100 4000
From the STR curve, it is
8000 | 8000 | not easy to find the
off .
| /e‘; al or phantom?~ [emperature disturbance.
£ 6000 £ 6000 | = v :
= b S 2000
o o o
O 4000 - O 4000 + o
1000 |
2000 | 2000 |
0 . . . . . ol— . A : ' 0 . .
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 -1.5 -1.0 -0.5 0.0 0.5 1.0 -5 0 5 10 15 20
toaa; I°C

DTR_Dt(=t,-t,) /°C

Di(DTR - RS41)

RS41

12

Korea Research
Institute of
Standards and Science

KRIS




@

Case studB 1 Day, partly clear
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Case study 1 Day, thin cloudl

A 39 sounding oram: 10:30, Dec. 12 2023,
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Case study 1 Day, thin cloud?

A 4 sounding on pm: 2:45, Dec. 12 202
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Case studg- Day, rainl

A 12 sounding on pm 12:26, Dec. 14 2023
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