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Abstract: The time shift processing of ground measured surface
temperature with the meteorological variables has no evaluated
function. We introduce new evaluating function. To use this
evaluating function, the algorithm of time-shift processing will be
able to be reliable and get error-bar for all moving measured
point's data. We will finally obtain the area averaged surface
temperature by land observation.
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1. Introduction

Theradiation temperature sensor had inthe satelliteisverified
a this laboratory. This research is amed a flat ground for

vaidation. | am establishment of the ground observation
system. The groundobservation for vaidation has established
morepointswhichwak usng onesst of thermo readiometer a
moving messurement points. Measurement time differs and
the observation vaue acquired at the moving meesurement
point is not the temperature in satellite passage time. For this
reason, the point which meesurestemperature change of fixed
observation point is established. From ground surface
temperature change obtained from the fixed observationpairt,
it processes by shifting the value acquired a the moving
measurement point time presuming the value of satdlite

pessge time (Time shift processing).After time shift
processing, field equdization processing is performed using
the observation value of each moving messurement points,
and it estimate for average ground surface temperature, and
compares with the value acquired from the satdllite, and the
vaue acquired by ground observation. Fig.1 and Fig.2 show

theflow of theground surfacetemperaturevaidation scheme

and the schematic of measurement arealayout. | show change
of the temperature obtained a the fixed observation point
shows what can be presumed with high precision by taking
change of a weether dement into consideration. Time shift
processng using alignment presumption containing the
metrologica dement, the evauaion method of the
processng method is conddered, and ground surface
temperature is estimated.

2. Data processing

1) About time shift processing

Time shift processng adds a fluctuated pat of the
temperaure from ground surface temperature change
obtained at the fixed observation point to the measurement
time and satellite passage time of the moving measurement
point to the temperature of the moving messurement point. It
is the processing method for asking for the ground surface
temperature of sadlite passage time. The ground surface
temperature data of the point fixed observation point is
changed varying. It is thought that the factor of this variation
is based on a measurement error or a westher element.

Therefore, adding a simple difference of temperature to the
observation va ue of the moving messurement point usingthe
observation vaue acquired a the fixed observation point has
aposshility of causing increase with error. It is necessary to
express the obsarvation vaue of the fixed observation point
with a certain function, and to presume the difference of

ground surface temperature during 2 time

2) Vector auto regression model



It is thought that change of aweeather element isincluded in
temperature change of Fixed observetion point. The
aignment presumption model whichtook thisin dynamicaly
isused.

T.(t)=4aT(t, ) *4bS(E, ) +AcH (1) (D)

Ts: surface temperature  S: solar flux
w. wind speed
a;, b;, ¢; . each auto regression coefficient order

3) Decision best coefficient order

When applying AR modd and a VAR modd, each auto
regresson coefficient order are problem. AR modd and a
VAR modd have FPE ec. as an evauation function of the
optimal degree determination. Those evauation functions
evduate only the meit to which a modd is applied. A
mesasurement error existsin the observation value acquired a
the Fixed observation point and ameteorol ogica observatory .
AR modd and a VAR modd are modds by dignment
combination of the past observation vaue. Therefore, since
the obsarvation value of a certain time is presumed, a
messurement error will be accumulated by the degree and
vaue of aauto regression coefficient at a presumption vaue.
The propagation error has a possibility thet will increase and
an error will arisein apresumed value. Therefore, eror? o |
inaVAR modd is expressed with the following “E(2)".
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-error of thermo radiometer 0,03 [ ]
-error of sun flux meter o :10/(12)Y?
-error of anemometer 0 ,:0.1/(12)%

Therefore, itis stabilized and erroro  spread tothispresuned
vaue makes the optima degree the vaue used as the
minimum, or the velue to converge. This eror o g
becomes the error bar of the observation vaue acquired not
only at evaluation of adegree but at eachmoving observation
points.

4. Field measurement data

Ground observetion was performed by Neveda Rail-Road
Payaon August 17, 2001. Fig. 3 expresses the change from
the time of the observation start of the Fixed observed point
and ameteorologica observatory. The absolute value of wind
velodty is large in the middle sage from the firgt haf of
obsarvation. There may be little wind velocity and its change

islarge in the second half of observation. Therefore, it turns
out that change of surfacetemperatureisdso large. Table1is
each observation vduein thetime of an observation sart.

5. Result

Table 2 are each degree of aVAR modd, and the vaue ofo

q - Inthiscase, the optimal degree of the VAR mode from
whicherror o ¢ becomestheminimumisN=5.:O=1:ltis
P= 1. Fg. 5 is as aresult of VAR modd gpplication. The
optima AR modd for reference was dso gpplied (Fg. 4 is
error 0 ¢ of AR model, and aFPE value). For themodd, by
having used the meaningful valuation basis, it shifted time
and the rdiability of a VAR modd went up as dgorithm of
processing. | want to compare as the temperature data
obtained from the satdlite loading sensor from now on

according to the verification procedure of Fig.1.
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Table 1 Measured value of observatory starts time. Fig.3 Change of surface temperature, solar flux, wind speed in
temFIeXrZCtiure Solar flux | Wind speed Data observatory period.
p [mv] [m/s] number
[deg.C]
51.9 80.0 2.49 45 09 .
FPE —+—
Pri¢ :Inanmnr‘ error -—t-
08 /
07
Table 2 Propagated error of VAR MODEL coefficient order. o
N 0 P g%
coefficient | coefficient | coefficient | Propagated Sos
order order order error w
of surface of solar of wind [ ] 04 A
temperature flux speed — /a—_,—f
1 1 1 0.300 03— ,+-—-'/
2 1 1 0.261 e P
3 1 ! 0.252 02, 2 4 \P’e_q“s’ 10 12 14 16 18
4 4 1 0.241 Coefficient order: AR-MODEL
5 1 1 0.220
6 6 6 0.243 Fig. 4 Relationship between Propagated error, FPE value and AR
7 4 1 0.272 MODEL coefficient order.
8 1 1 0.330
9 1 1 0.330
10 1 3 0.285 4 ’f
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Fig. 5 Estimated surface temperature.



	Return to previous screen
	A STUDY OF ESTIMATION GROUND SURFACE TEMPERATURE BY TIME-SHIFT PROCESSING


