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THREED IM ENSIONAL STAT IST ICAL -PHY SICAL M ETHOD OF
ATMOSPHERIC PARAM ETERS RETRIEVAL S FROM
SATELL ITE INFRARED M EASUREM ENTS

ZHANG L ei,

QU Chong-Jian

(College of A mogpheric Sciences, L anzhou University, Lanzhou 730000, China)

Abstract: A nev method based on singular value decomposition (S/D) techniquewasproposed © improve the one-dimen-

sional statistical-physical method introduced by Huang et al

In thismethod, the vertical statistical characteristics and the

horizontal characteristics of the tamperature and humidity were considered in the retrieval procedure by goplying the S/D in
a three-dimensional pace The advantage of the proposed method was damonstrated by using smulated and real data. The
resultswere campared with those of the original one-dimensional statistical-physical retrieval method Our results show that
the proposed method has the ability to reduce the influence of observation error efficiently and it behaves better than the o-

riginal method both for temperature and humidity retrievals
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40 60 80 Fig 2 The RV S retrieval errors for tamperature (a) and

Fig 1 The RMS retrieval errorsof tamperature with different
truncation number when the observation errors are Q 25K (a)
and 4 OK (b), repectively Thin lid line denotes back-
ground error, thick dash line, dot line and thick slid line de-
note the RM S retrieval errorswhen truncation number are 40,
60 and 80, regpectively 1

(P)

(

1K)

relative humidity (b) when the observation error is2 0K

Thin olid line denotes background error, dot line and thick
olid line denote the RV S retrieval error for one-dimension-
al and three-dimensional method, regectively.

Tablel Averaged RV S retrieval errors for temperature
with different observation errors and truncation

2 0K number n five exper ments (unit: K)
2 (K) 025 05 10 20 40
121 (K) 26712 26712 26712 26712 2 6712
P=2 10911 11190 1 2238 1 5620 2 4065
' P=2 P=3 10524 11082 13042 18759 3 2372
P =40 , P=4 10533 11366 14059 2 1541 3 8701
300hPa P=5 09844 10819 14021 2 2020 4 0200
' P=40 0780 Q7912 0 8114 0 8871 1 1540
d P=60 06500 Q6626 0 7052 Q 8487 1 2796
300hPa , , P=80 06542 06711 07318 0 9331 1 5038
3
2 OK  700hPa
( ) , 1 2 ( 1),
L b (S 0 5K) b

(= 1 0K),
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Table2 Averaged RM S retrieval errors for relative hu-
midity with different observation errors and
truncation nunber n five exper ments

(K) Q0 25 05 10 20 40
01956 0 1956 0 1956 0 1956 O 1956

29N P=2 01238 Q1252 01308 Q 1507 O 2097
28N P=3 01235 Q1244 01293 Q 1514 0 2371
27N P=4 01250 Q1274 01384 Q 1827 0 4281
26N P=5 01305 Q1357 Q1463 Q 2010 O 4889
35N : P=40 00897 Q0908 0 0937 Q 1011 O 1212
MO LR TR e TR Ror P=60 00783 Q0799 Q0850 Q0998 Q 1418
P=80 Q0662 Q0693 00793 01084 O 1754
2 2 2
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Fig 3 The relative humidity field at 700hPa when ob- !
ervation error is2 0 K (a) true incrament field (b) re- F >0 95, P< 2,
trieved relative humidity increment field from 1D method P< 80
(c) retrieved relative humidity increment field fram 3D T
method £ >0 95

P=2 P =60,
40K P
(5) (O X< ;ZXPDP , €, =0x,

( 2)_ . - ZXPDpa
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Fig 4 The averaged filter rate of observation error plotted as o o
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