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Abstract: The conventional observing system serves as an indispensable constraint to the atmospheric reanalysis. Surface
observations were available from ships, drifting buoys, land stations, and airports . In situ measurements of upper-air were
available from radiosonde, pilot balloon, aircraft, and wind profile. Data collection and merging of different data source, quality
control, and data selection are always important for global atmospheric reanalysis. This article describes the input conventional
datasets used to produce the global atmospheric reanalysis project of CMA (CRA-40, 1979-2018), and discusses the processing
method of conventional data before being assimilated. During the development stages of CRA-40, conventional data from 15
data sources are integrated, quality controlled and evaluated. Compared with NCEP Climate Forecast System Reanalysis (CFSR),
the CRA-40 assimilates more Chinese surface and radiosonde data. The specific humidity of TAMDAR and ACARS reports are
assimilated. Observations that are expected to have a negative impact on the reanalysis are rejected. These observations include
surface pressure observations over high terrain, radiosonde observations below the model surface, humidity above 300 hPa, and
other data of blacklists. Blacklists provide the identifiers of station, aircraft, ship and buoy with systematical quality problem in
different periods. Blacklists information of CRA-40 come from the statistic results of the departure between observation and ERA-
Interim reanalysis, and the historical blacklists provided by CFSR and ECMWEF. Blacklists of CFSR and ECMWF are accessed
before being using in CRA-40. Parts of research results are of guiding significance for improving the historical and real-time

data processing and application. Quality controlled historical
BAE B 202 201757 A 28 B ; =B 2017 F12 A 10 B conventional observations are assimilated in CRA -40. Some

% —AF# . B4 (1981—), Email : liaoj@cma.gov.cn of conventional observations are serviced by China Integrated
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BiR: EXEBENX

ACARS Aircraft Communication Addressing and Reporting System
AIREP Air report
AMDAR Aircraft Meteorological Data Relay.
C-AMDAR  Canadian AMDAR
CEBD Centre for Environmental Data Analysis
CFSR Climate Forecast System Reanalysis
CcQC Complex quality control
CRA-40 CMA Global Atmospheric Reanalysis for 40 years
DOE Department of Energy
ERA-15 ECMWEF reanalysis for 15 years
ERA-40 ECMWEF reanalysis for 40 years
FGGE First GARP Global Experiment
GARP Global Atmospheric Research Program
IGRA Integrated Global Radiosonde Archive
ISD Integrated Surface Database
JRA-25 Japanese 25-year Reanalysis Project
JRA-55 Japanese 55-year Reanalysis Project
MERRA Modern Era Retrospective-analysis for Research and
Applications
NCEI National Centers for Environmental Information
PIREP pilot reports
RAOBCORE Radiosonde Observation Correction using Reanalysis
RICH Radiosonde Innovation Composite Homogenization
TAMDAR  Tropospheric Airborne Meteorological Data Reporting

] R 2 S A P32 ) B 22 0k 5, AR il A
XFERA-Interim[fJRMSEZE T H % 2 B AN o 5155k 2
44 BT I A 5 T A R A 0 R Ak ) 4 A o
o MAh, CRA-40F5- 7™ SRS 1200648 LAk
43 CHULIE S 1R R4k

20174F6 H, 25T FiAbFE12006—20164F 4 Bk
LS R 2 HENCRA-4010 105 (] 77 Skl e T —
o, CRA-40%H FLTORHIAL B T A4 44 22 5¢ i 42 3k 404F
HROR I TACEE TAE, AR P 404E TR BE 44 5 1)
FESLFAVEAL ). HTEAVEAL ORI, TR Mok
Pifs BERE A m, RAOBCORE 1.4%)1980—19904F
A E RS B BT IE AR — 28 8. CRA-4011 K
FEAOAFE A [ BR 23 WLEVT 1E R A =0 138 — kAT
IEZ5 5, FEXTRADCORR FH I H 75 0 4R 25 sl 5
ZEAT IERBGEATIRAL
SE Ik
[1] Dee D P, Uppala S M, Simmons A J, et al. The ERA-Interim

reanalysis: Configuration and performance of the data assimilation
system. Quarterly Journal of the Royal Meteorological, 2011,
137(656): 553-597.

[2] Gibson J K, Kallberg P, Uppala S M, et al. ERA description.
ERA-15 Report Series, No. 1, ECMWE, 1997.

[3] Kalnay E, Kanamitsu M, Kistler R, et al. The NCEP /NCAR
40-year reanalysis project. Bulletin of the American Meteorological
Society, 1996, 77: 437-471.

[4] Schubert S D, Park C K, Wu C Y, et al. A muti-year assimilation
with the GEOS -1 systems: Overview and results. NASA Technical
Memorandum, 1995.

[5] Kanamitsu M, Ebisuzaki W, Woollen J, et al. NCEP-DOE AMIP-
II Reanalysis (R-2). Bull Amer Meteor Soc, 2002, 83: 1631-1643.

[6] Uppala S M, KAIlberg P W, Simmons A ], et al. The ERA-40 re-
analysis. Quarterly Journal of the Royal Meteorological Society,
2005, 131: 2961-3012.

[7] Onogi K, Tsutsui ], Koide H, et al. The JRA-25 reanalysis. Journal of
the Meteorological Society of Japan, 2007, 85(3): 369-432.

[8] Saha S, Moorthi S, Wu X, et al. The NCEP climate forecast system
version 2. ] Climate, 2014, 27: 2185-2208.

[9] Rienecker M, Suarez M J, Ronald G, et al. MERRA: NASA’s
modern-era retrospective analysis for research and applications. ]
Climate, 2013, 24: 3624-3648.

[10] Kobayashi S, Yukinari O, Harada Y, et al. The JRA-55 reanalysis:
General specifications and basic characteristics. Journal of the
Meteorological Society of Japan, 2015, 93: 5-48.

[11] Andrés H, Berrisford P, Biavati G, et al. The impact of observations

in the latest ECMWEF reanalysis system. 6th Workshop on the

Impact of Various Observing Systems on NWP. Shanghai, China.

May 2016.

Onogi K. A data quality control method using forecasted

horizontal gradient and tendency in a NWP system: dynamic QC.

J Meteor Soc Japan, 2009, 76: 497-516.

Collins W G. The operational complex quality control of

radiosonde heights and temperatures at the National Centers for

Environmental Prediction. Part I: Description of the method. ]

Appl Meteor, 2010, 40: 137-151.

Haimberger L. Homogenization of radiosonde temperature time

series using innovation statistics. Journal of Climate, 2007, 20(7):

1377-1403.

Haimberger L, Tavolato C, Sperka S. Homogenization of

the global radiosonde temperature dataset through combined

comparison with reanalysis background series and neighboring

stations. Journal of Climate, 2011, 25: 8108-8131.

Milan M, Haimberger L. Predictors and grouping for variational bias

correction of radiosonde. ECMWF ERA Report Series, 2015, No. 2.

[17] Isaksen L, Vasiljevic D, Dee D, et al. Bias correction of aircraft data

implemented in November 2011. ECMWEF Newsletter, 2012, 131: 6.

fEgeon. wEME Ao s R AR B UBRES B ARA. LT A

S R, 2015.

Durre I, Vose R S, Wuertz D B. Overview of the integrated global

radiosonde archive. ] Climate, 2006, 19(1): 53-68.

[20] Woodruff S, Worley S, Lubker S, et al. ICOADS release 2.5:

extensions and enhancements to the surface marine meteorological

archive. International Journal of Climatology, 2010, doi:10.1002/
joc.2103.

Collins W. Determination of new adjustment tables in order to

bring radiosonde temperature and height measurements from

different sonde types into relative agreement. EMC/NCEP/

NOAA, 1999.

Ballish B A, Kumar V K. Systematic difference in aircraft and

radiosonde temperatures: Implications for NWP and climate

studies. Bull Amer Meteor Soc, 2008, 89(11):1689-1708.

Zhu'Y, Derber J, Purser R J; et al. Variational correction of aircraft

temperature bias in the NCEP’s GSA analysis system. Mon Wea

Rev, 2015, 143: 3774-3803.

Petersen R A, Cronce L, Mamrosh R, et al. On the impact and

future benefits of AMDAR observations in operational forecasting.

Part II: Water Vapor Observations. Bull Amer Meteor Soc, 2016,

11: 2117-2134.

[12]

[13]

[14]

[15]

[16]

[18

=

[19]

[21

—

[22]

[23]

[24]

Advances in Meteorological Science and Technology S&EHE##RE 8 (1) - 2018



