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Abstract: In this paper, a quality control system was established based on the AMDAR quality control
method from NCEP. Using one-year AMDAR dataset, the system was tested and the characteristics of
each AMDAR data quality type were examined. The main conclusions are as follows. (1) The hourly re-
jection rate of AMDAR data through year 2014 is 5. 79 %, and most of the rejections occur in near duplicate
check. (2) There is a significant diurnal variation feature for both quantity and quality of AMDAR data.
Duplicate reports increase with the growth of data quantity, while suspicious and disorderly reports de-
crease with the growth of data quantity. (3) The characteristics of the data quality are different in different
height layers. Quality problems mainly occur in the near-surface layer, and the heights where the power or
the phase of aircraft are adjusted. (4) The result of near duplicate check is highly sensitive to the threshold
of lat/lon, which mainly occurs in the upper layers, and the impact of height threshold happens in the low-
er layers. (5) The averaged global temperature after data quality control is higher than original reports at
each height, while the averaged wind speed becomes lower than the original.
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Fig. 1 Horizontal distribution of global AMDAR dataset on 1 October 2014

(Blue dots represent reports having passed QC, and green dots represent those rejected by QC)
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205. 0 K i, U XL o] S e L i WY A% R8s R R @
% i JRE I RE A XU R LR 1 AR 2,

(5) i H — B MK A (position check) : FE &
HEBR PR [] SR £ 5 TRAILE A B 52 5 | 1) B 40 o 62 (1)
R, R B IS iR SCOR A BT 24 i 4R SCAE I E] 2
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Table 1 Threshold of temperature in gross check

/Mt AR /K IR g /K
<18000 213.16 60.0—80.0X L 4973 16
! : : 35000 :
- hgt—18000 B hgt
18000~ 35000 60.0—40.0X 17000 + 60.0 SO'OXSS()OO+
273.16 273.16
>>35000 173.15 253.16

T - hgt Sy 2 i R A 4 SCH R
Note: hgt represents height of the report during this QC check.

x2 BEAERHREHRERE
Table 2 Threshold of wind speed in gross check

=/ e KRGHE /m o« s7!
. - 230. 0 X hgt
30000 0.5144% (7o.o+ 0000 )

30000~40000 0.5144X300.0

100. 0(hgt—40000) }

~ A5
40000~45000 5000

0.5144 X [300. 0—

=>45000 0.5144X200.0
1 s hgt Sy X HT R A S0 L0, 5144 K m o+ s URI ks (0EE 1L R AL,

Note: hgt represents height of the report during this QC check, and

0. 5144 is the ratio between m « s~ ! and kts.
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0. 75 %% » B i T I PR 358 A 5 A7 17 RS

T3 8h AR A [R] T OBR A X R B RN T
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Table 3 The hourly mean rejection rate of each QC procedure

- Siig dup inv stk gre pos ord sus J=¥i'd
R/ % 3.86 0. 004 0.03 0. 001 0.42 0.33 1.55 5.79

i dup AEE MR A s inv A PER A

stk R RFLL PR A 5 gre AR A 5 pos Ky 0 B — BCMEKL A s ord I 28 — BUMERE A L sus Jhy T BERUHE 6 &

Notes: dup means duplicate check; inv is invalid data check; stk is stuck data check; gre is gross check; pos is position check; ord is ordering check;

sus is suspect data check
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Table 4 Hourly averaged quantity and rejection

rate of reports in different flight phases
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Fig. 3 Monthly-averaged diurnal variation of quantity (dot-dashed line) and

rejection rate (dot-solid line) per hour in 2014
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Fig. 4 Same as Fig. 3, but for annual-averaged diurnal (a) and monthly (b) variations
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Fig.5 Monthly-averaged diurnal variation of rejection rate of each QC procedure

(The full name of abbreviations in this figure can be found in the notes in Table 3)
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(The full name of abbreviations in this figure

can be found in the notes in Table 3)
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Fig. 8 The parameter threshold setting in
near duplicate check
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thresholds in latitude and longitude, the height stands for
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differ between the two conditions)
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Fig. 9

The percentage of rejected reports with different thresholds of lat/lon (a), height (b), temperature (c)

and wind speed (d) in each layer among total rejected reports

(0.5, 1, 1.5 stand for the thresholds in different multiples, respectively)
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Fig. 10 The probability density distribution of horizontal and vertical differences between adjacent reports in each layer

in duplicate check: Fig. 10a and Fig. 10b present the probability density distribution when vertical difference is less than
15. 1 feet and horizontal difference is less than 1. 67° in 300—600 hPa and 600—850 hPa respectively; Fig. 10c and

Fig. 10d present the probability density distribution when horizontal difference is less than 0. 025° and

vertical difference is less than 1000 ft in 600—850 hPa and 850 hPa— surface, respectively

[By the analysis of Fig. 9, the result is sensitive to horizontal threshold in upper atmosphere (300—600 hPa) and

vertical threshold in lower atmosphere (850 hPa— surface), while both are influential in 600—850 hPa. So the

character of horizontal resolution is discussed by magnifying the value “Lat/Lon” 100 times based on

Fig. 8b in upper atmosphere, while vertical resolution is discussed by magnifying the value

“Height” 100 times based on Fig. 8a in lower atmosphere]
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Fig. 11  The difference of global-averaged temperature
(solid line) , wind speed (dashed line) before and
after QC (QC minus Original) in each layer
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