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Table 1 The statistical results of monthly mean air

temperature data from October 1985 to March 1986

at Tuotuo river station

b ] 2 (C) e LT — Biweight .
Az; (C) 2 Az (C) i

1985 4 10 A —9.8 —6.0 —3.33 —6.2 —4.13
1985 4 11 J —29.4 —17.4 —4.35 —18.7 —23.38
1985 4 12 J —28.2 —12.2 —4.39 —13.2 —14.67
1986 4E 1 A —29.5 —12.8 —4.30 —13.3 —7.00
1986 4£ 2 f —20.8 —7.2 —3.17 —7.7 —4.05
1986 4E 3 J —10.5 —2.0 —2.00 —2.0 —2.00
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Table 2 Gaussian distribution statistical results of monthly precipitation amount and monthly

mean relative humidity data from October 1985 to March 1986 at Tuotuo river station

________________________ B REE

i i) H S B i Ak FAEA T AT i B AL
(mm) (mm) i RRA D B0 0 iR

1985 4E 10 H 79.3 67.6 4.23 79 72 16 1.46
1985 4 11 H 0.7 —0.2 —0.13 77 77 30 2.50
1985 4 12 H 4.1 3.0 1. 88 79 79 32 2.67
1986 41 H 0.4 —1.3 —0.43 78 78 29 2.64
1986 4£ 2 H 1.9 0.1 0.71 75 75 31 3.10
1986 4F 3 H 0.5 —1.3 0. 87 57 57 17 2.42
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Table 3 The geographical status,the max depth of snow and the normalized anomaly of monthly mean air
temperature from October 1985 to March 1986 at Tuotuo river and its neighbour stations
o AR AR AR (20
i £ S G R FURARE e
e 1985 4£ 1986 4
(N) (B (m) TRBE (em) comemeeeemet )
10 H 11 A 12 H 1H 2 H 3 H

FEHE 34°13' 92°16' 4534, 3 39 —3.33 —4.35 —4.39 —4.30 —3.17 —2.00
T3 35°13’ 93°05' 4614. 2 6 —2.73 —4.40 —0.60 —0.71 —0.17 —0.40
il JiR 38 34°08’ 95°47' 4176. 4 5 —2.00 —3.82 —2.47 —2.70 —0.90 —0.82
pp A 34°55' 98°13' 4273.3 10 —1.64 —3.08 —1.90 —2.40 —1.19 —1.58
U4 32°21' 91°06' 4801.0 7 —0.13 —0.61 0.93 0.83 —0.06 —0.36
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Table 3 The differences of monthly mean air temperatures from fixed time air temperature observations, daily max and min

air temperature observations and surface layer air temperature observations by aerological sounding at Tuotuo river station

o oneo LoRCO
Ju H S 1985~1986 4F JEH S H 1985~1986 4F
10 A —1.35~—0.60 —0.96 —0.90 —0.40~0. 60 0.33 0. 10
11 A —1.40~—0.65 —1.04 —1.30 0.20~1. 20 0.65 0. 60
12 H —1.75~—0.35 —1.06 —1.25 0.10~1.10 0.58 0. 10
1H —1.20~—0.35 —0.76 —1.20 —0.30~0.90 0.25 —0.30
2 H —0.90~0.10 —0.28 0. 05 —0.20~0. 80 0. 31 —0. 20
3 H —0.50~0. 20 —0.21 0. 20 0.20~0. 80 0.62 0. 80
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Table 5 The statistical results of monthly mean
surface temperature from October 1985 to March

1986 at Tuotuo river station

] AFPHECC)  BEFCC)  trfEfbiE T
1985 4 10 H —6.9 —6.6 —3.47
1985 4 11 H —27.7 —18.0 —4.50
1985 4 12 A —27.0 —12.0 —3.87
1986 451 H —29.3 —13.7 —4.15
1986 4F 2 A —20.2 —8.8 —3.83
1986 4£ 3 H —5.9 —0.6 —0. 46
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Table 6 The monthly mean temperature data of base stations in China whose anomaly is overpass &+ 56y from 1971 to 2000

Xyl 5 H(m) A A Az (O 2hii X v 5 H(m) 4 A A (C) =y

51059 983.9 1974 12 —8.2 —5.1 55773 4301. 2 1995 12 —8.7 —7.3
51059 983.9 1984 12 —12.6 —7.9 56004 4534. 3 1972 11 —8.1 —10.1
51156 1294. 2 1984 12 —8.9 —5.2 56004 4534. 3 1973 11 —5.1 —6.4
51628 1105. 3 1974 12 —8.3 —5.5 56004 4534. 3 1985 11 —18.6 —23.4
51709 1290. 7 1974 12 —10.3 —6.9 56004 4534. 3 1985 12 —13.1 —14.7
51716 1117.4 1974 12 —7.6 —5.4 56004 4534. 3 1986 1 —13.2 —7.0
51720 1162. 5 1974 12 —9.4 —6.7 56004 4534. 3 1999 11 —7.4 —9.3
51811 1232.0 1974 12 —38.5 —6.1 56004 4534. 3 1999 12 —6.0 —6.7
52908 4614. 2 1985 11 —6.8 —7.6 56016 4181.0 1972 11 —11.4 —12.7
52943 3324.3 1977 11 —35.3 —5.3 56016 4181.0 1985 11 —4.7 —5.2
53362 1490. 4 1991 8 3.7 6.2 56021 4176. 4 1985 11 —9.0 —6.9
53391 1484. 6 1991 4.0 5.7 56033 4273. 3 1977 11 —7.9 —5.3
53463 1065. 0 1991 8 3.6 5.1 56033 4273.3 1978 1 —10.7 —6.7
53487 1069. 0 1991 8 2.7 5.4 56033 4273.3 1985 11 —8.7 —5.8
53588 2897.7 1998 4 9.7 5.1 56033 4273. 3 1986 1 —8.1 —5.1
53588 2897.7 1998 6 5.8 7.3 56257 3950. 5 1990 12 —8.5 —5.7
53588 2897.17 1998 7 5.7 7.1 56985 1301. 7 1992 10 —6.7 —7.4
53588 2897.7 1998 9 8.7 6.2 57405 279.5 1998 4 5.1 5.7
53588 2897.7 1999 6 7.0 8.8 57504 352.4 1998 4 5.1 5.1
53588 2897.7 1999 7 5.7 7.1 57608 379. 2 1998 4 5.1 5.1
53588 2897.7 2000 5 6.8 5.2 58319 81.8 1998 11 3.3 6.6
53588 2897.17 2000 6 5.9 7.4 58338 20. 3 1998 11 3.2 6.4
53588 2897.17 2000 7 6.1 7.6 58502 37.1 1977 1 —4.3 —6.1
53725 1361. 3 2000 7 2.2 7.3 58519 40. 8 1977 1 —4.3 —5.4
55228 4279. 3 1978 12 —12.5 —8.3 58549 64.9 1977 1 —5.0 —5.6
55248 4416. 1 1987 12 —11.0 —5.8 58606 45.7 1977 1 —4.6 —5.1
55248 4416. 1 1988 1 —8.2 —5.5 58633 67.1 1977 1 —4.6 —5.1
55437 3901. 1 1997 12 —7.9 —5.6 58653 1383.6 1994 7 8.4 8.4
55493 4201.1 1992 12 —8.6 —5.7 58653 1383. 6 1994 8 8.6 12.3
55696 3861.0 1981 12 —4.9 —5.4 58754 37.6 1978 12 9.7 6.1
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COMPLEX QUALITY CONTROL AND ANALYSIS OF
EXTREMELY ABNORMAL METEOROLOGICAL DATA

Ren Zhihua Liu Xiaoning

(National Meteorological Information Center ,Beijing 100081)
Yang Wenxia

(Meteorological Bureau of Hebei Province ,Shijiazhuang 050021)
Abstract

In the traditional quality control of meteorological data, it is using statistical method to set up control
threshold limit. The data regarded as suspect data is usually labeled or regarded as gross data to be deleted
if it is outside the controlled threshold. The monthly mean air temperature data of Tuotuo River Station in
Qinghai province from October 1985 to March 1986 is the most extremely abnormal one of base stations
from 1971 to 2000 in China. As an illustration, complex quality control and analysis method of extremely
abnormal meteorological data is presented which perhaps reflects extreme weather event or extreme climate
event. By utilizing complex quality control method, namely consulting Metadata, surrounding stations
tests and consistency checks between various observational programs, the extreme monthly mean air tem-
perature data of Tuotuo River Station from October 1985 to March 1986 is proved to be correct. It reflects
the extreme climate event. Thereby, it can be conclude that the so-called gross data outside the controlled
area perhaps reflects extremely abnormal weather or climate event and is probably correct, though it can
hardly come forth according to statistical probability. So the more advanced analysis to extremely abnormal
meteorological data should be carried out by complex quality control method in order to retain the fact of
extreme weather or climate event. In the end, it is presented the complex quality control results about the
extremely abnormal monthly mean air temperature data of base stations in China from 1971 to 2000.

Key words: Complex quality control, Control threshold limit, Extremely abnormal meteorological da-

ta, Extreme weather or climate event.



