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The Time Series of Monthly Mean Comparisons

*The time series of RSS o, UAH s and CHAMP  demonstrate that all CHAMP, RSS and UAH TLS
capture the prominent seasonal variations at differ  ent latitudinal zones.

Approaches + Although RSS s and UAH., are in general agreement with CHAMP ¢ globally (Table 1), CHAMP 1
has 2-4 K systematic positive bias compared to both ~ RSS;, s and UAH , ¢ at South Pole region

Introduction and Challenge

Ir ion : The monitoring and detection of
temperature trends are key climate change problems.

Challenge : (60'S to 82.5 S) during the south Hemisphere winter
+ NOAA AMSU/MSU sateliite data : On board the NOAA series of Possible Error Sources -
g?;;{dﬁigggsfaolreg?;:’trzmﬁv:ir?czuir:giirr‘\%:;itr?\?:;‘27h:s 1. Spatial mismatch errors : In the procedure to produce CHAMP 5,
g we use the same RSS, UAH and CHAMP 2.5 degree ~ 2.5 degree

Beginning in 1998, the MSU has been replaced by the Advanced pairs to minimize the spatial representation ermrg ’
Microwave Sounding Unit (AMSU), which has similar channels with 2. Temporal sampling differences  : according to upper-air temperature
MSU. Because MSU/AMSU measurements, which are in the 50 to estimates using radiosondes, the diurnal variation  for TLS is generally
70 GHz oxygen band, are directly proportional to the specific less than 1 K [Seidel et al, 2005].

ic layer fing to the weighting 3 alnclenaimy Iassm:\[ated vlvilh |onnsphvevncfcali2ram‘on N Ieﬁlo CHAMP

. Iry temperature retrieval errors  : We found a less than mean

Izr;:r:l?dsealzﬁ;g:nmt::;ﬁ:u% ::gsdds;nh:lilsjgsfnil;f:rf;am it difference between CHAMP anq SAC-C_ (CHAMP -SAC-C) a tthe

. height from 25 km to 30 km, which contributestole  ss than 0.1 K
a!rn.n.sphe.m: layers. CHAMP simulated BT mean difference after applyingt ~ he AMSU TLS
« Difficulties : due to changing platforms and instruments, different o R s weighting function.
diurnal cycle sampling, and orbital decaying, it remains a significant o o . ) "
challenge to use this dataset to construct homogeneous L. Wefirst bin GPS RO soundings into each 25 degre e 2.5 degree Local Time for NOAA satelites Local Time for CHAMP
temperature records. grid to match the same spatial resolution of RSSan  d UAH data for The time series of monthly mean values from
« Current debate : the trends derived from these measurements the same month for each month. ) e 001 0 s 2005 o R8s, Utand
are under significant debate, with different groups [Mears et al. 2003 2. Becauss tgmperature weighting function vanles at " dlffe;znt .

i i atmospheric temperature structures, we apply eact .5 degree " 2.

frorn Relmnte e lSystem (F?SS) frc Chrlsnf é al AN degreg gridded rgomhly mean CHAMP pr;‘illz to Microwa vg forward The fact that this systematic difference
University of Alabama in Huntsville (UAH)], yielding different trends. model to simulate AMSU-0 BTs (TLS). Satellte viewi  ng angle i set cannot be explained either by the CHAMP dry

temperature inversion procedure or by the
procedures used to compare CHAMP
soundings with microwave TLS may indicate

to nadir for our calculations to reduce the BT depe  ndence on
viewing geometry.

3. Inorder to reduce possible spatial and tempor  al representation et C”jﬂ"ﬂ‘ 9"?”*‘;"‘“ WE‘:’"‘P functors P K librati ly f
errors at each grid box, we further bin each monthl  y mean ‘;%ﬁiﬁﬁwﬁ;’w‘lz&m’g,ﬁzﬁjnﬂ un nZW" calibration anomaly for microwave
MSU/AMSU and CHAMP 2.5 degree ” 2.5 degree matched pairs into deined a d (ransitance)do(p) SOUnders .
10 degree “ 10 degree grids.

Time series of deseasonalized TLS anomalies

+ The deseasonalized TLS anomalies from UAH and

RSS are consistent with that from CHAMP in all

X . . lattudinal zones. However, the computed trends (in

Scattering Comparisons and Zonal Mean Comparisons 0 f Global Monthly Mean TLS Kimont)rom RSS, UAH and CHAMP vary at diferent
latitudinal zones. The largest trend differences ar e

found in the middle latitude south Hemisphere (20 to

. . 60S) (Fig. d). In this 20 S 10 60'S zone, the tren s of

Ob Je(;t|\/e LS anomalies for RS (-0.0046 kimonth) and UAH

(-0.0035 Kimonth) are three to four times smallert — han
that of CHAMP (-0.015 Kimonth). The cause of this

+ GPS RO data :Because the basics of the GPS RO observation is a end of TLS anomalie ifererce among RSS and
measurement of radio signal delay time against reference atomic UAH especialy in the south Hemisphere may be owing
clocks on the ground, GPS RO data, unlike MSU radiances, do not 3:SZZ'ﬁffﬂgr'ﬁmféﬁfs.fﬂfﬁ ”:‘:;S °:‘:"
contain on-orbit drift errors and satellite-to-satellite bias. Therefore, it al.2005) v
presents a unique opportunity to independently validate the analyzed
brightness temperature from MSU/AMSU by RSS and UAH and to E
understand the possible causes of differences in temperature trends Conclusions and Future Works
reported by these two teams «The resuls in this paper ge TLS between RSS
and UAH to that of CHAMP data on the 10 degree  * 10 degree grds. The sublle differences betvieen RSS and
I . . . by different ic ures were ig i HAMP data.
+ Objective : To validate the microwave brightness te mperature The CHAMP,¢ rehen beter it atof 158 1 e vt o (igher correlation coeficientand
forthe Lower Stratosphere (TLS) datasets provided by RSS and The comparisons of gobal monthly mean TLS for each 10 degree * 10 degree grid between RSS and CHAMP, UAH and CHAMP  and RSS and UAH. ST AN AN - GRS CHLI D B i B il R D LS
UAH against the GPS radio occltation (RO) datafro  m lower than that of CHAMP atalmost alllattudinal  zones exceptfor the 20 1o 60°S zone. The Stds between
[l ol h * The correlation coefficients of CHAMP-RSS pairs and RSS-CHAVP | UAH-CHAMP | RSS-UBH UAbr and CHAMPq, varies from 1K (in 20 *N 10.20°S z0ne) to 3.4 K (in 60 *S 0 825°S zone), which is about
Gt e R R Cerel - mamiisy CHAMP-UAH pairs are 0.98 and 0.97, respectively. Co nsistent 259%higherthan thabefween RSS. s and CHAVP s
" . ) o . 60°N-825°N | Corelaion Ccef. | 097 (0.97 093(097) | 0875 (097
Data differences (biases) between RSS and CHAMP ;,c and Mean 08 00 m( K 12 00 « Asystematic cold bias at the latitucinal zone of 6 0°Sto 82.5°S during the South Hemisphere winter was
s s
1. RSS monthly mean TLS brightness temperature (BT)  in between UAH 15 and CHAMP - ¢ are found. Although the sul 19069 28089 | 18502 ’e"‘[‘;‘"e“' :fy’a‘;"‘czi; b :“":m%’;mewmﬂx ‘::222 o i:"x"’b;insneT:r‘;Zf:fe’za[‘f:::jx"c":’;wm‘a"“’"
id- i H 20°N-60°N | Correlation Coef. 097 (098) 0.96 (0.97 0989 (0.99)
2.5x2.5 grid: 51 months of RSS V02_1TLS BT download absolute difference between RSS 7,5 and CHAMP s is larger Vean S0 | g | qemesa soundings to AMSU BTs and the procedure tobinthe  CHAMP, to the same spatial grids of the microwave
from RSS fip site. (0.93K) than that between UAH 1, and CHAMP+ (0.14K), the s 14019 | 1601 | 08009 ata. Inaddiion, athough the deseasonalized TLS anomali es fiom UAH and RS are,in genera, agree with
P o) it s | cordaioncoet, | 083099 | 0909 | 0309 thatfrom CHAMP in alatitudinal zones, large tre  nd diferences are found between RSS and UAH with t — hat of The ime series of deseasonalzed anomalies for
2. UAH monthly mean TLS BT in 2.5x2.5 gr_ld. 51month s of sta_ndard deviation (Std) between RSS 1, and CHAMP 15 (1.9 o _W(ﬂ ) ¢ 1# ) o 0.99) e s T T S S S e oo | B
UAH V5.1 BT download from UAH ftp site. K) is smaller than that between UAH ;s and CHAMP 1,5 (2.4K). sl 06017) 102 0730.08) difference between CHAMP TLS and that for RSS and U AHn the South Pole region will be the subject of ~ a o 200N 10 60N (0)20°N 10 20°5, (0) 20°S to 50°S
3. CHAMP dry temperature profiles: 51 months of CHM AP data RSSy5 is systematically lower (0.81K) than UAH 5. APS-60°5 | ConelaionCoef. | 094074 | 090076) | 038038) LS and () 60°S 1082.5°5. )
downloaded from UCAR COSMIC CDACC ) - mﬂ ) gfgm ) o 019 + COSMIC was successiully launched on 15 April 2006. 1t willprovide about 2,500 GPS RO profies per day
+Table 1 shows that RSS-CHAMP pairs are much closely 50°5-825°S | Conclaion Coel. | 099(0%8) | 098(0%) | 0995 0.99) after it fully deployed, which is about an order of magnitude more than the currently available GPS RO
corrlated (smeller Stds and larger corelaton coef fients) R O Er e B e R R
. than that of UAH-CHAMP pairs in all latitudinal zon ~ es. — :nm MSUand Amspu e B i p
mean UAHCHAMP i R SSURHY:
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