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Abstract: Based on the machine learning, an application model ( GBDT model) of real-time fusion on
temperature, precipitation, wind direction, and wind speed at selected locations is developed by using
the professional service product (CAR) of Public Meteorological Service Centre of China Meteorological
Administration, the multi-source fusion observation analysis data ( ART) of National Meteorological
Information Centre, the nationwide radar precipitation retrieval product (RAD) , the Fengyun-4 satellite
precipitation retrieval product ( SAT), and the hourly data of nationwide meteorological observation

stations. The regional inspection results of the 15-d hourly GBDT fusion product throughout the country
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are as follows. The GBDT temperature fusion product improves compared to CAR and ART in 6 regions:
Northeast China, North China, Northwest China, Central China, Xinjiang, and Tibet, with the most
significant improvement in Tibet. In East China and Southwest China, GBDT fusion product is superior to
ART, but inferior to CAR, and its error slightly increases compared to ART and CAR in South China and
Inner Mongolia. The error of GBDT precipitation fusion product has a slight increase compared to ART

and CAR in Inner Mongolia, where there are fewer samples, while in other areas, there are improvements

or the two are basically equivalent. The GBDT wind speed and direction fusion products have significant

improvements compared to ART and CAR. The experiment results indicate that the machine learning

method can be applied to fuse multi-source real-time analysis products and observation data, providing

real-time meteorological information service of temperature, precipitation, wind direction, and wind

speed at selected locations.
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Table 2 Comparison of mean absolute errors of

multiple random experiments at different times
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2.1.4  MIRIESE

PRI A DX Sl aE R, R0 T RS A
R A IX 2R S H AR Zh A4 HAR
RISt 4 AT 00 A A R [ i AR A



5513

PR SCAE T HLAS A > B9 22 PRSI0 I3 AT 7™ b AT K5 5 L 1 5

RPETTERARL, 5 WK B A5 7 B A SCEHE S AR )
A5 17 B AR T R R R AR, I A T A
8 H 1—12 H () 4Bt Y B s, i 28 sh 2
BN FH S BT A b —BF vk 2 h Bl s, IX

S o R A R I, 23 PR A R KR X
HERARS R A SR W 0, 4 IR H AR AL B Y CAR 7™
AR R F A, R 3 O 4 BRI Y
XFEE,

R34 KERFLE

Table 3  Comparison of 4 types of models
A Bl L rIX g ERIRTIK e 10 %
TS B — AL = 2 2 AR AR S RDULIN G 5 S DA E R FH BT RS A ) 2
A X 2R = 2 b STPRTR FEERAS B —RERIILAE 1 B0 43 X 5k
. . S SR A5, LA E RS A s B I DX, DX PN s R
PEH R & n n 2 PR, HERI (R SR B 8
. e ) ) : 3075 0 BRI SRR - 0 ¥ LR X B0 R DT T A
AEHERE n L e
R4 AXRBFHABIHREXT L R4 4 BRI 1) e xR 245 H
Table 4 Comparison of mean absolute errors JETT UL 4 A0 (g Tl 2 Ak B A S AR T e IS
of 4 types of models _ ’% B . ) » )
e WITINT 4 FURBUN 345 50 FRRBO B9 765 00 I U8
o | Mk A AL AR W PEsh A5 4 B AR RLE S 5L A 5
e A SO (R GRDT BT
AR 0.53 0.52 3.83 80.56 .
o 22 HHERHL
%@éﬂz%ﬁiﬁ 0.46 0.33 3.25 77.78 ] 2 FR R A 4 0 B
AR 0200412000y i 5, SRECHR 5 = Dk BOF
B HArR 0.19 0.27 1.48 27.30 R S5 P 2k LAy
=y 7V, =A o
e e 1
| (g | |(1) B E s |
| R |
| B E—
Hbr 5T X

B (0.7°%0.7°)

s = B | /N LI KA
.- T _l
T—_—  — T L (3) Friki
| | %8P ART_ Tkm7™= i | |
N e xarray . . r 1
||| 2met caras sUR k= || St [Tmmm 1 il mrreal
N o pygribBEIL, | IR A eerer HIE[ | (GBDT)
: B [l e :4 I ]
| aRaAmB LRI i H Y | |
| AR | |
Lo = 1 :
| M R |
(2) HEHCEE (4) S5t b= -
B2 BEHEARRER
Fig.2 Technical flow chart of algorithm
¥ GBDT A5 K 150 H AR ART .CAR \RAD |
3 HROW

FIFH ART . CAR RAD SAT D) K2 5205 R % 4k |

SAT 2 4 JBHRAE N A AR B AR i i e 2 il
B NEIE GBDT AR A& 28R LA R AE AN ]



6 TN E SRS

% % M o544 4

DI i TP, 5 GBDT A5 B4 i 4 14 fil 25 7 i 1
ART [ CAR 735 532 /] isf 552 B0 K5 3 At 4 ] X 38114
RN, BRIEEII M7 R R a0 R 2% |
FRR YR iR 2 I ITHRIRZE

SR Al gL B nl ok Hed, 720 X (18] 3)
U R (R 5) % T i YO AT RE 2 B2 X 3 A
B K B GAR A R 2 A AN R BE, %)

A AR,
PR
—— FEAIATEOX S

1: 22000 000

FES: GS(2019)18315

T HARE AL ARAERIPEL 3 A XN A BERLH
PRI 10 A, 5 H 23 17 3 A K36 5 1 A2 rp R g X JsK
A AR S AN, I ) A 56 s AR e
A FBRHL3 A, 58 AR5 P 22 53 i KL 5 O
S YRR PR S5 ot AT LA 0 DX BT S A DU 40
A ST HC20 A F AR AHE AT B EU RS

I —| HEE
1:44.000 000

K3 eEILsXHE

Fig.3 Nationwide meteorological zoning map

£5 SRIXIEEEA
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Fig.4 Mean absolute error and maximum absolute error of air temperature in different zones
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Fig.8 Mean absolute error and maximum absolute error of wind speed
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Fig.9 Mean absolute error and maximum absolute error of wind direction in different zones
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