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Image Fingerprint-Based Historical Analog Weather Retrieval
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Abstract: Addressing the persistent demand for historical analogue references in operational weather fore-
casting and the deficiencies of traditional retrieval methods in efficiency and objectivity, this paper proposes
a rapid retrieval technology for historical analog weather events based on image fingerprint synergy. This
technology employs fingerprint similarity detection algorithms from imageology and establishes a similarity
quantification method and single-variable synergistic query algorithm. Guided by synoptic principles and
considering the coupling characteristics between upper-air circulation and surface variables, we design a
multi-variable synergistic query algorithm to more accurately identify historical precipitation fields and the
corresponding circulation patterns similar to a target weather process. Based on these techniques, a histor-
ical analog weather retrieval platform is developed and has been operationally trialed in the National
Meteorological Centre, demonstrating good application potential and practical value in forecasting several
weather events. Statistical verification indicates that the similar cases retrieved by this method significantly
outperform climatology in terms of anomaly correlation coefficient and root mean square error. Finally,

this paper discusses future development directions for technology, particularly in algorithm optimization,
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objective evaluation, and deepening application.

Key words: historical analog weather, similarity retrieval algorithm, multi-variable retrieval, weather fore-

cast, image fingerprint
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Fig. 1 Schematic diagram of the fingerprint construction

process based on precipitation field
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web interfaces of the historical analog weather retrieval platform

R S VN e e A 2 A Sl U |

PE AT eG4k B R

-5 19 05U ST BT R B S .
5y 0 4 A DRI 3) : (DR B WA X

R HEBE AT 48 RE H AR R i 10 52 B0 o 1 4 i B
PR AR IR . P Al g R X B R £ H AR
X EESHZEAMRNS LRI HNE. (D
FURR A1 S 7R X AR K R 2 B0 A X 2% A



864 A

% 952 %

RGN ETT B H AR KA R 2 R %5 6]
A3 AE T P AEAS 2R A AR A6 2E 17 8 DA R
B, ORRLERIAESERRERX, HA
FE T T 2 0 A5 1F . G AE U 1 5 B B A Y
Spe /NI 8] [R] B 5 DL S 2R 3 5 I 0 Y AR il S
R A YL T g 30 R A S i B ] A B
ROAE W R G R AT R A g . Rl i X
B AR s R A AT 55 1 BE A R B A A LA ] B
BEMGRE ., (OMMIAPIZERRRIX ., UG RIE
2R 7R B 2 18 19 T S R ARL A 48] B 4 HE i 2 )
6] 55 H BRS04 AHABLBE 7543 L O B B 2K 3 1 % LL ]
B4, RGHET 5 BT WoR B 2 45 8 EHR 1
PRAE FH P AR 58 8 A5 20 0% 1] B O Ak D0 1 o 28 Pk e
i 3 IF R & s BB B0 e it
17 7. &3t 50 MR P R S 5 DI K
FH P BT R R BRAE L I AR 5 15 B 1 B ) [) B ke
AR FFEIETT 5 Ay B WS- G I ) R L 2
WIRTE 50 NI R EIIEOT V& B 0w L i [a]
PRFFERE P 4 i IR FE 0. 011 s 247 i K &Y
0. 015~0. 020 s; 3= B 7] B 2 28 100 % (& % 4
RegA 15734 ), FHF it & 11 480. 33 F 45 /s,
VR AR A5 T4 R s  RIVER R S R sl . Uk
WISE B R TS ARG R AE H bR & 58U BT
AAREMERRRE ST M.

4 N BACR

VEH 2023 £4E423 « 77U RR K2 W 52 bR Bk A
55N pes
45

35

B BEAT 0 AIE L T B T B SR B L AR B Y
b 55 R B AT A

4.1 2023 £23 - T H A RTAF

BE VT 7 A7 3 5 RCRE 5 7 Bk A BR R b i s
Wi (A7 &F F 55 . 20235 5K 5 12 56 . 2023) , #EHL 2023 4F
7 H 29 H 20 B4R ECMWE-TFS £ 36 h i}
B 24 h BT REK (B 7 J1 30 H 08 B % 31 H
08 ) i 4 37 F11 v ] 15 %) 850 hPa X% . 700 hPa A %f
M EE LA B 500 hPa fi 34 B 4 AN EZ, A R
220 A F IR B KR R AR R AL 151 & 1R sk 2
R S N B IR Y= I Y o R s o R 2
F UGB E AN AL 24 h B3R K 2,850 hPa u A,
700 hPa # % B .500 hPa {3 34 &5 5 (4 AL 43 51
0.3.0.2.,0.1,0. 4, 7EZERXWEBET .5k
B B AR AL T s AN Ky 1996 4E 8 H 4 H 08 If & 5 H
08 B i KL (& ),

NGRS AERR . ZERR
F TR BB (B Ab) 5 B bR 0 25 G AL M
U, MWHEKIES S5 X EF 1996 454 1 Bk £
R AL TR A 1l X 5 BE R 523 « 77 AR Y
R A B — 2k . W R G5 A
KFLTE 1996 AEA I [F] 0 RSB e [m) FE A TE
HI9608 “F) A MIRIFMME R EZ B AR
A G B o R RS 8 2 HE L 5 R K IR R 4k
ik B X, P8 X R G AL . 33X R 2R
Bl B 523 « 77k B bk 05 9 7Bk AR AR R AL LRI A
Y S S B P A, B Sk R AR AT R G

100

50

25

10

0.1

B4 23 « 77AURE R BT A BRI - 24 h S HRE/K & GHE) KAHRL Y 500 hPa
37 H e BE (A H R 07 dagpm) FI 850 hPa XU (KR
() BFRHI A :2023 45 7 A 30 H 08 B % 31 H 08 W, (b) ZE KKK 1996 45 8 A 4 H 08 B} % 5 H 08 H}
Fig.4 The 24 h accumulated precipitation (colored), 500 hPa geopotential height (contour, unit: dagpm)

and 850 hPa wind field (barb) from the case study of the July 2023 extreme rainstorm in North China
(a) target input: from 08:00 BT 30 to 08:00 BT 31 July 2023,
(b) multi-variable search; from 08:00 BT 4 to 08:00 BT 5 August 1996
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