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Figure 1. Atime-series of temperature Figure 2. A time-series of profiles Figure 3. Profiles of temperature Figure 4. A time-series profiles of

profiles at 45 degree S from F3C for of temperatures from NCEP analysis differences DT (T(NCEP)-T(F3C)) for temperatures in the 45 N for the
the period Apr 2005-Jun 2007. for the period Apr 2006-Jun 2007. the period Apr 2006-Jun 2007. period Apr 2006 — Jun 2007 from F3C.

Figure 1 shows profiles of temperatures at 45 degree S (Southern Hemisphere mid-latitude) from F3C.

Figure 2 shows similar temperature profiles but taken from NCEP meteorological analysis. The general
structure of these two analyses resemble to each other. However, a more detailed difference can be found
when we compute the difference between NCEP analysis and F3C RO profiles (Figure 3). Here we found that
NCEP produces warmer temperatures in the troposphere and upper stratosphere (in altitudes higher than
36-km altitudes). Wave structures of these differences are seen in the vertical.

Figure 5. A time-series profiles of Figure 7. Profiles of temperature Figure 8. Profiles of temperature Figure 9. Profiles of temperature

temperatures for the 45 degree N differences DT (T(NCEP)-T(F3C)) difference DT (T(NCEP)-T(F3C)) for differences DT (T(NCEP)-T(F3C)) for

from NCEP analysis for the period at 45 degree N for the period of the Southern Hemisphere polar the Northern Hemisphere polar

Apr 2006 — Jun 2007. Apr 2006 — Jun 2007. latitude (88 degree S) for the period latitude (88 degree N) for the period
Apr 2006 —Jun 2007. Apr 2006 —Jun 2007.

Figure 5 shows profiles of temperatures at 45 degree N from F3C, while Figure 6 shows profiles of temperature
differences at the same latitude but taken from NCEP meteorological analysis. The patterns of annual temperature
variations between these two data sets resemble to each other.

However, if we compute the difference DT=T(NCEP)-T(F3C), we found the differences exist from the surface
up to 40-km altitude. The NCEP analyses show warmer temperatures in the troposphere and summer-time
upper stratosphere than the F3C observations.

Figure 8 compare profiles of temperature differences for the Southern Hemisphere (SH) polar latitude (88
degree S) for the period Apr 2006 — Jun 2007. We found that the SH winter polar vortex is much coolers from
the NCEP analysis than the FC3 profiles. On the other hand, the summer SH high latitude is generally warmer
in NCEP thanin F3C.

Figure 9 shows profiles of temperature differences DT (T(NCEP)-T(F3C)) for the Northern Hemisphere (NH)
polar latitude of 88 degree N for the period Apr 2006 — Jun 2007. In this analysis we found that NH polar
region appear to be warmer in NCEP than in F3C during the NH late spring, summer, and early fall months.
On the other hand, temperatures in the NH polar vortex from NCEP are cooler than those from F3C in the
altitudes between 15 and 33 km altitudes.
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EEEFERNETD - £ESHEED - SAEERULBFENELERE - B ZBa-Chapman layer -
QESERETD  EFREAMPERGHFRE/) - BUIEARRT - BEFHREMALEHA -
EEBTENAET  EEEREETD  sTEERIBENEEERE - B 25BB-Chapman layer

4. GPS Radio OccultationiE& 75 A B[R IE

MAANEBERFERBERMEFAIMIKA S EEZE20H 2260 F R HIPLE 5L HAI[Fishbach,1965;Lusignan,
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E 7 HOMWEIKEAM £ 4Global Position System(GPS)flGlobal Orbit Navigation Satellite System (GLONASS) - 2
AR ERMTRAMIK A RNERHE GG - AL - ERFtIEZRT4#TE RGlobal Navigation(GNSS)#E £1#%1if7 - 1993
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The NRT POD includes the space-based LEO POD processing and the ground-based GPS processing. The
space-based processing is responsible for the precise orbit determination of LEO. The ground-based processing
is responsible for estimating all station zenith tropospheric delays and high-rate GPS satellite clocks through
analyzing the observations of the ground IGS stations. The observations can be obtained from Crustal Dynamics
Data Information System (CDDIS). Experimental solutions are carried out using the GPS ultra-rapid ephemeris
and Earth rotation parameters from CODE and high-rate (30 sec) GPS clocks from the ground-based processing.
The reduced-dynamic method based on zero-differenced GPS phases with ionosphere free linear combinations
is used to compute the NRT orbit of the F3/C satellites (Fig. 1).

The computer hardware is the Linux PC Cluster with high efficient disk array and high speed network, and
the automatic processing system for the F3/C POD is based on the Linux job scheduler and Bernese Processing
Engine (BPE) of Bernese 5.0 with the Perl programs and shell scripts. It is important for the automatic NRT POD
processing procedure of the F3/C that with a latency of less than two hours after the NRT POD observations and
NRT attitudes have been released. In order to reduce time latency, we have developed an automatic NRT POD
processing system in NCTU. Fig. 2 shows this system under a Linux/PC cluster, including some of the files of perl
and shell scripts. The NCTU NRT orbit is also compared with the UCAR (University Corporation for Atmospheric
Research) NRT orbit, which is currently used in the F3/C atmospheric applications. Table 1 shows the RMS

STAFILE
m

iHE
i

BNXSMT
Table 1: RMS between the NCTU and UCAR NRT orbit on DOY 68~70, 2011
RNOBVS
& T
proanns s ML N0,
MEAN_FM [ copser | LEOFILE
FM/DOY 068 3DRMS  069_3D RMS 070_3D RMS 3D sk
CCRINEXO CCRINEXO
RMS(068~070)
FMI1 0.132 0.111 0.119 0.121
FM2 0.141 0.552 0.133 0275
FM4 0.133 0.270 0.209 0.204
FMS5 0.056 0.073 0.065 0.065
FM6 0.031 0.076 0.063 0.057
MEAN DOY  0.099 0216 0.118 0.144

Fig. 1: Procedure of near real-time orbit

generation for F3/C (Bernese 5.0)
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HAi#{E - Cheng et al. (1989)FF3E/YStarlette @2 RISLREVAIZ R -
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Schedule the routine jobs by Linux
the computer system will do the schedule at the assigned time ©
1. RUNBPE_FID.pl : executed every hour
2 RUNBPE_LEOFMpl : executed every hour

l

l

Execute “RUNBPE_FID.pl*

A execute file, pmgtimmedl_ry Perl,
executes wgetFILE_G.sh, ARCTIME_G.sh
and PBS_G.sh by turms.

Execute “RUNBPE_LEOFM.pl*
A execute file, programmed by Perl ,
executes wgetFILE_LEO.sh,
ARCTIME_LEO.sh and PBS_LEO.sh

IGS ground station near real-time high
rate (1 sec) observation.

Execute “wgetFILE_LEO.sh”
Download data *
F3/C near real-time observation, F3/C
attitudes, GPS ephemens and Earth
rotation parameters.

i i
Execute “ARCTIME_G.sh” Execute “ARCTIME_G.sh”
Edit data : 1. Design the proper integral arc time.
1. Restore the origmal RINEX files from 2. Edit the SESSION file m Bemese 5.0.
the Compact RINEX file. the PCF vaniables m Bemese 5.0 and
2. Edit the SESSION file in Bemese 5.0, PBS_LEO:sh
the PCF varizbles in Bernese 5.0 and
PBS_Gsh.
1 1
Execute “PBS_G.sh” by PBS Execute “PBS_LEO.sh” by PBS
Execute the Bemese 3.0 BPE according to Process the NRT PODs of 6 satellites m
the content of PBS script. parallel. and execute the Bemese 5.0 BPE
according to the content of PBS script. =
1 1
Execute “Bernese 5.0 BPE” Execute “Bernese 5.0 BPE™
Concatenate the RINEX observation files 1. Estimate all station zenith tropospheric
of ground stations (FID_G.PCE) delays and high-rate (30 sec) GPS clocks.

2. The F3/C NRT orbit generation

procedure. (LEOFM.PCF)

HE - M) BRARERAIKAFIGR(ZPEE, 2004) -
HIKE NG HREIRES| NN 5B 2 BRI % (Kaula, 1966)%

J,=—C,o=—I2n+1C,
C.o BIFRIEEIEGE ; C,, B2 REEIREGRE -

Fig. 2: A processing system of automatic NRT
POD for the F3/C mission under a Linux/PC
cluster.

EANERMR PR EHBernese AR ERZ 1 EIESIR BAESRREL ETIREE NG KE - RRBETIRERE
MZESLR k1% 8% - RITTR R EEERERKEE NG MR -

The characteristic of the gravity field at regional scale such as Central Asia may not be well-represented by
the global gravity solution such as GRACE L2B. We attempt to enhance the temporal and spatial resolutions of
the regional gravity field, 10 days and 200 km, respectively. We use Energy Balance approach with Newton law
of gravitation to solve for the mass. An example shows the ground track on March 10, 2005 over South America
region, the Geopotential different shows that the KBR ranging is attracted by the hydrology signal. Fig. 3 shows
the recovered regional gravity field over South America region in 2005.

Jan Feb Mar Apr May Jun

S5 4 a3 2 4 o 1 2 3 4 5

Fig. 3 Regional gravity recovery over South America region in 2005
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