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Abstract

Meteorological similarity prediction refers to finding the individual cases that are most similar to
the weather data samples at a certain time from a large number of high dimensional historical
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weather data samples and making weather forecasts based on them. Because of the huge search
space, the current similarity prediction method has the problem of slow retrieval speed. Using
the idea of image retrieval as a reference, this paper proposes a similarity prediction method for
the weather situation field based on locality sensitive hashing. The method hashes a large number
of high-dimensional historical situation field images with locality sensitive hashing function to es-
tablish the index structure of the historical situation field, and measures the degree of dissimi-
larity between samples by using similarity divergence as a similarity criterion to get the order of simi-
lar cases, thus reducing the amount of calculation. The experimental results show that the proposed
method can effectively search the high-dimensional massive historical situation field, reduce the time
complexity of similarity prediction while ensuring the accuracy of similarity prediction, and improve
the retrieval efficiency of similarity prediction.
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Figure 1. Visualization of height field and temperature field
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Figure 2. The retrieval process
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Figure 3. Time search range
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Figure 4. The situation field range of weather systems at large, medium and small scales
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Figure 5. Indexing
SR = Va1

BT E AR BB AN —FRERE Y, Wk DEHRE TR, N RHd
g%ys%uﬂ,%4%%%ﬁ%vmuwm®ﬁ®%%,M;&ﬁ%*@ﬁ\%MMﬁmLﬁﬁﬁ
05,9,., 9, KITAE PRSI R EBATIE A ES, 5 g, (v), 9,(v), 0, (V) EREBIEE, A
LSH #fiF .

g(v)=(h(v).h,(v),--.h (v)) h(v)eH (8)

T HRIESET g, P g B LA REEURS A E 9,(a),9, (), 0, () ERERS, JRE LSH
MR, PN R ) R — AN R B G A AR E] S I P 49 500 I PR ] 2 i A 45 A A
(17, M LSH R ECH 5 & W AR T A 1 RUG, RRIEEE, RIEEPIRAEET GRS R, Befd
FHARBA S BE TS5 TR TV 35 7 S (g e £ v A A s 3437 2 o) (AR ALLRE B, 7 48 AR AN, 73 B HET
g, MWREEWE 6 P,

8@
Ji e gy,
2,(9) ¥ A
Fi st 5%, i )
W Hdsq . » LSH §§ »> o i
° =3
i S % v,
g,
{737
B

Figure 6. The search process
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Figure 7. Similar results of 500 hPa height field
[ 7. 500 hPa = IAEINLGE R

DOI: 10.12677/jisp.2022.114018 189 1G5 (55 A3


https://doi.org/10.12677/jisp.2022.114018

SIS

Figure 8. Similar results of 500 hPa humidity field
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