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An Attempt of Monitoring Ground Surface Temperature from GMS.
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Abstract.

In Shizuoka Prefecture, a district of central Japan at the side of the Pacific Ocean, agri-

caltural products, tea, potato, sustained great damage by heavy frost on April of 1979. The

estimated loss was above nine thousand million Yen.

Equivalent blackbody temperature (Tgp) fields on that nights obtained from GMS are

analysed, showing that two type-areas of lower temperature are found; the one is due to

the high elevation, the another is due to the strong radiative cooling. It was on the disastrous

district that (4Tgs/4t) was negative value. But all negative values do not mean the area

where it frosts. It is studied what such strong radiative cooling is caused by at the limited

area. A relation between albedo and Tgg was investigated. The results have however been

obscured in the cases treated here.
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Fig. 1la.

GMS-1 IR data for 1800Z April 17, 1979,
{+> {=>, {+> and <0) correspond to surface temperatures on a plain field.

showing geographical feature. Codes

Codes {1, <2, 3> ------ correspond to those on an area of which elevations

are 1km, 2km, 3km, -+ high, respectively. The assignment is given in Table 1.
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GMS-1 IR digital data for 2100 Z April 17, 1979. Others are the same as Fig. la.

Table 1 Temperature range represented by the
code, used in Fig.1(a, b,c), Fig. 2(a,b).
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Fig. 1e. GMS-1 IR digital data for 2100 Z April 18, 1979. Others are the same as Fig. 1a.
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Fig. 2a. Computer printout of Tgg for 1800 Z
April 21,

Fig. la.

Fig. 2b.
1979. Others are the same as

Computer printout

of TBB for 2100 Z

April 21, 1979. The upper right part of
this figure is covered by clouds. Others

are the same as Fig. 1a.
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The Tpp-field on the frost night are analysed in AREA 1, AREA 2 and AREA

3 enclosed with squares. The geometric center of the AREA 1 is set as to be at

Shizuoka Prefecture, and the area is used in Fig. 3a, Fig. 3b, Fig. 7a and Fig. 7c.

Also the center of AREA 2

is laid on Saitama Prefecture, and the AREA 2 is

employed in Fig. 7d. The square depicted as AREA 3 is a middle part of Tohoku

District where the frost was light. The most of damaged area is a southern part of

Tohoku District, reportedly. But the area could not be analysed because it was co-
vered by clouds. The AREA 3 is used in Fig. 3c.
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Fig. 3a. The time-difference in Tgg in Shizuoka
Prefecture, for April 17, 1979. The va-
ues, which is subtracted Tgp=osLst from
Tesc=0s 1.1, 18 printed. The areas where
Tgs decreases with time are stippled. We
will define it the negative area. The frost
night had, of course, occurred on the
negative area, while it had fallen on the
positive area, too. (Compare this figure
to Fig. 4.) See Table 3 for meaning of
codes,
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Fig. 3b. Computer printout of (4Tps/dt) in
Shizuoka Prefecture, for (03 LST -06
LST) April 21, 1972, Others are the

same as Fig. 3 a.
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Fig. 3e. Computer printout of (4Tgp/4t) in
Tohoku District, for (03LST-06LST)
April 19, 1979, Cthers are the same as

Fig. 3a.

Table 3 Temperature nange represented by the

code, used in Fig. 3 (a, b, ¢).

Class
of Code

Temperature difference (°C/hour)
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-0.5 o memee--- 0.5 0
0,5  mmem--- 1.5 A
1.5 meee---- 2.5 B
2.5 emmmeee- 3.5 C
5.5  wmme---- 4.5 D
4.5  meaoee-- 5.5 E

T ITERICRTS Tee DOMEESCLBRT &
G HNC X5 E Db LIRE LT, BHEOSE
DHHEE D W enis, REKREIFGT VA6 L
FHTS B E D Tep D% (Tae=s— Tare=3) wath L7,
(K3a, K3b, [X3cx%f,)

Wi Tes DRFEOH O ETRE ORI % 37
O E S EBHT . RATRTELSERN I L
fbDT, HEEBEZTHRLTS, M4 EX3a,
F3b & HNTAD &, WEEITEME HHE O T/
Aty >0 B E VGO (AT s/ dt) <0 Chotc - T Do ik
BB AT Tes OFMELEIADTIIC H 5D T
HBHD, EOBICHEBEENFEEL T\ 5, EHIIE
W IZ R o T B 0T, IR ECHERETII,
U

Tes OFERZEILIZ BN DM AT ETH A 5,
K513, ZIEORHZE & T 227 2 X AR
BT, Tes BRI &L & D X SR Lichim
T, FEHEOBRBEY, 7 4 X A A 0.1 long.

6

Fig. 4. The damaged area by the frost®”’, for

the period from April 18 to April 22,

1979.
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Fig. Ta. (Shizuoka Prefecture) The (4T gps/4t) for 0833 Z April 17, 1979. Values are compu-
ted from Eq. (Tapa=0s33 2~ Tscot0ss 2 1/2°°"®. See Table 7da for meaning of codes.
The maximum time-difference of Tgs, —12°C/hour, is found at the area where the

damage is greater. See Table 7 da for meaning of codes.
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Fig. Tb. Tgs for 1003 Z April 21, 1979. Values are computed from Eq.LTsec=1133 22~ TrBt=
1003 79 J/1. 51097, See Table 7 bc for meaning of codes.
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Fig. 7e. (dTe/4t) for 11337 April 21,1979, derived from Eq. [Tepci=1533 20~ TBBce=11332]

/4Rours See Table 7 be for meaning of codes.
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Fig. 7d. (Saitama Prefecture) (4Tgp/dt) for 1133Z May 12, 1979. The lower portion of
the Figure is contaminated by clouds. The values are computed from Eq. [Tspe-=

1533 )~ TBB1=1133 3> J/4. 0°°"", See Table 7 da for meaning of codes.
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Table 7da Temperature range represented by

the code, used in Fig. 7d, Fig. 7a.

Class (°C/hour) Code
-13.5 -12.5 w
-12.5 -11.5 Y
-11.5 -10.5 z
~-10.5 -9.5 X

-9.5 -8.5 9
-8.5 -7.5 8
7.5 6.5 7
-6.5 -5.5 6
-5.5 -4.5 5
-4.5 -3.5 4
-3.5 -2.5 3
-2.5 -1.5 2
-1.5 -0.5 1
-0.5 0.5 0
0.5 1.5 A
1.5 2.5 B
2.5 3.5 o
3.5 4,5 D
4.5 5.5 E
5.5 6.5 F
6.5 7.5 G
7.5 8.5 H
Table Tbe Temperature range represented by

the code, used in Fig. 7b, Fig. 7c.

(°C/hour) Code

Class
“3,5 eemmeeee- -3.3 U
~3.3  meeeee- -3.1 T
“3.1 mememeee- -2.9 S
S2.9  meemeeees -2.7 R
“2.7  mmemeeee- 2.5 Q
22,5 meemee--- -2.3 P
22,3 mmeeeeee -2.1 0
I R -1.9 X
-1.9  ememe---- -1.7 9
S1.7  emmeeeee- -1.5 8
“1.5 meeeemees -1.3 7
1.3 mmmmmeeee 1.1 6
I 0.9 5
-0.9 --e--e--- -0.7 4
“0.7  mmmmee-e- -0.5 3
“0.5  mmmeeee-- -0.5 2
B R -0.1 1
0.1 mememeee- 0.1 0
0.1  ~e--se--- 0.3 A
0.3  mmm-me-e- 0.5 B
0.5 —mm---ee- 0.7 C
0.7  memmeme-- 0.9 D
0.9 —emee-ee- 1.1 £
omission
more than ----- 5.2 blank
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Fig. 5. The Curve(l) for April 17 and the

Curve(2) for April 21 show the temperat-
ure-change with time respectively, obser-
ved at MAKI NO HARA, Shizuoka

Prefecture(34°43. 4'N, 138°07. 4'E), where
<£BJL
At
7b. The Curve (3)is a presentation of the

one for May 13 observed at TOKOROZ-
AWA, Saitama Prefecture (35°46.2'N,
139°25.0’E), where light frost would be.

(because no publication is available.)

> was negative in Figures 7 a and
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The changes of air temperature with time measured by thermometer. High
(low) temperature is observed when the frost is light (heavy). The figures show
that two component are to be. The one is temperature declines straightly. The

another is that it varies with time cyclically.
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The relation between albedo and (4Tge/4t) is shown. The albedo field is produced

by CMB method®, in which the data taken at 1200 LST had been collected from

the period April 12-April 17,

1979.

While (4Tgp/4t) for April 17 is derived

from Eq. [Teac=1033 2~ TBBct=0833 2> 1/22°%"%, Both are sampled from the area bounded
by the latitudes of 36°N and 34°N, and by the longitudes of 137°E and 139°E.
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Fig. 10. The relation between standard deviati-
on of albedo and (4Tgs/4t). The numb-
ers put into mesh are standard deviation
of albedo in an area 0.5° long.x0.5 lat..
The albedo-field used here is also made
by CMB method®. A pattern superi-
mposed upon them is the time-difference
of Tes for April 21, 1979, which is
computed from Eq. [Tssct=1123 22~ TBBct=
1003 2 /1. 5%°%", The negative areas are
stippled.
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