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The Spatial Consistency Test Method for the Three
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Abstract: Quality control is essential and indispensable for high-quality meteorological observation data. Data quality control
with higher refinement can be achieved by spatial consistency test method. For the classical spatial consistency test method,
meteorological elements have to be distributed in a continuous and uniform manner, hence the method is not effective in complex
weather systems. This paper proposes a new spatial consistency test method based on data mining technology. The temperature,
humidity and 2-minute average wind speed data of five adjacent stations are used as the input of the random forest regression
model, and then the model outputs the predicted temperature of the test station. After multiple tests, the mean square error
between the predicted value and the real value is calculated. The research results show that the random forest regression algorithm
outperforms the spatial regression test algorithm in temperature, humidity and 2-minute average wind speed. Meanwhile, thanks
to its high speed and the automatic threshold setting, the random forest method can effectively reduce the time complexity of the
algorithm and meet the real-time operational requirements. These advantages are conducive to the application of random forest
algorithm in meteorological data quality control.
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Fig. 1 Topography and distribution of observation sites in
Sichuan Province
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Fig. 2 The relationship between the silhouette coefficient
and the number of clusters
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Table 1 Highest dimensional data of a frequent itemsets
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Table 2 The mean square error of random forest
algorithm in spatial consistency test

Fs Mik&ih VB RURIE 3= HHiRE
‘ baYic 0.147

1 i %EE ig%ﬂi AR 0.230
2 minF 35 KR 0.172

) I 0.108

SR T T S T 0219
2 min P24 Xk 0.112

) % 0.201

3 eS| Z%ZEE ;EEE B e AR 0.285
2 min“F5 KUK 0.189

iy 0.219

4 JAT iﬂfrﬁ'&'m’ﬂﬁgﬁ AR E 0.375
2 min“F34) XU 0.208

L 0.333

5 B I ;;g ’fﬁg SR AR 0.427
2 min 35 KUiE 0.302

% 0.190

6 2 gﬁ: grj fuge, AR 0.317
2 min ¥ KUk 0.301

L 1.159

7 m E@f: ég' MR e 1.750
2 minF 35 KUk 1.233

E 0.725

8 AN E’T%Dﬂﬁﬁﬁ\ AR E 0.961
2 min ) KUk 1.080

R 0.155

9 K5 %ﬂ%:’?gm%%ﬁ AR 0.533
2 min P34 XUk 0.470

Progress 44 % ¢ &

£ R v R RS i DR e = B vp vk 4 SR SR A 4
mH G, HEEAS B AR o EIET R R TR
. ERSPHAARNTIRIREN GUH{ENSH
i, G BJTRR Z2 /NS 26 3 LR I BCER U 55 H AR
UL DN EL BT AL T (E A A THE B IR 22 . A
PSR TR AN AS R 1 22 86 5 H Ak £80 000 1 7
THNEE, R IMEA A XE N, WA
HFH .

N T T ERTEE, AR Uik B 2 1] [ Y4 56 A A
b THE 5 BEALARAR A [l VA PR B BEAT LA BUBEEAR
NHEMRE, KRE. SN L. Bk, RN
kG ARG ARSI AN min -5 X Af:
DTS SAEAT =BG, 73 5l T 5 = A AR T
ESWMME R P25 3% %, R E R IR3PR .

R3 XTRE. B3EE, FHREHTNIRELLER

Table 3 Comparison of prediction errors on temperature,
humidity, average wind speed
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Table 4 Anomaly detection of temperature

HfE/C EER aex
0.2 0.964 0.532
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0.5 0.926 0.876
0.6 0.890 0.880
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Table 5 Anomaly detection of relative humidity

1B/ % BER EEX
2 0.960 0.490
3 0.958 0.690
4 0.934 0.770
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6 0.734 0.926
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Table 6 Anomaly detection of 2-minute average wind speed

H{&E/( m/s ) HifER a2
0.4 0.631 0.56
0.5 0.627 0.68
0.6 0.603 0.733
0.7 0.605 0.773
0.8 0.580 0.840
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