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Abstract: Based on gradient boost decision tree (GBDT), a radar quantitative precipitation estimation (QPE) model is established
through using the three-dimensional CINRAD (China New Generation of Weather Radar) radar echo data and the precipitation
data from the regional automatic weather stations (AWSs) in Guangdong Province. In order to evaluate the GBDT scheme, both
the Z-I relations and dynamic Z-1 relations are used to estimate precipitation. The comparison experiment results show that the
established radar quantitative precipitation estimation of GBDT scheme is better than Z-I relations and dynamic Z-1 relations
both in accuracy and stability, and can reflect the real situation of rainfall better. According to analysis indices such as mean error,
relative error and root mean square error, the GBDT scheme can estimate precipitation fairly accurately. It improves the estimation
of short-term precipitation for torrential rain, especially the precipitation greater than 30mm/h. Rainfall estimation of GBDT
scheme is in good consistency with the observation by rain-gauge and can truly reflect the precipitation on ground surface.
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Fig. 2 Three dimensional data of radar reflectivity for GBDT
as input (The gauge location is at the center of the grid)

N B R, R R )
N5 TRIASE B IR B 25 25 RO 22 /i B A A 2 45 2R 1 A
e ZERH 2 AP GEH 2 RER) 8l
FEEHLRA G LT, Bra B 458 IR
TENRAZ R G AR RAE T 7T DU & Gl
IR, FHENBRW, HEARBE LR 2R H R
“axt i1 . BT GBDTH % R 5 2 Al 22 2 [A] (AL
i, HAREFRZALREST, JLF AT AR R B A (0
(e U e s B e e IS R A e, ELAE AR 2 dls
AT TR RAFHRCR, B2 B B A,
A2 T TN P 5 7T AU

A SOR A — A B A B — AR A R 1
B 2 [ 3B = 4 I R B A B Bl Rk R R 4
B 58 SN EREHR 4

D:{(xl’yl)’(xl’yZ)"”’(xi’yi)"”’(xn’yn)}’ (L
X, 50=123,n) N ANZE, RIRER T4,
RN 4P F LRI ES; y,0=123,.n)h
WA s, BHBREGEE, Ko BRI
21H.

AR v 3 3 VA 3K A 7 K R AE 25 () CRD A A\ 32
) K mASF4E, NGBD TR R /R mAME A if
GNP SURIETHEE

£ (x)= 3T (0)), @

T(x0,)=p,h,(xa,), (3
o, TOn®)REHIEM I FM R, (R34
BRI ZE 0, TR BN T3], 0%
VORI S, mAPestit A4

h, (53, YRR B 0 Bk SERERER, mit vk
FERIBRL, a R imAB RS R, o REHm
AR

T GBDTI 2 it ek i M QPEML A 51 (1 1.4
ABRIT

N IG5 20). 0000 ) o0 (5.2)s+5 (2,0 ,))

it /(%)

1) A PR R A PR, A 0045 2K B R
MR, ER TUE MR SR, EIR
ANF A

Fy(x) =arg,miny Ly, ). (4)
=

RIS, 75 E— KRR R BRI T
B T5 1) B STAEAR, Mm=1FIM (M A& RED

THEAR R bR B TOBE EEAE ST BB e, W EAE
R ZE Al THE

0MmFmD}
r=| e : (5)
{ OF (x,) F(x)=F, 4 (x)

AH, i=12,-,n.

2) K3 (5) 5B WA B = AE N
AN, LGB — R R, KA [ AR R HT  X
f@aRj‘m(j=1,2,---,J)o

3) MUK R B /IME, 152 T ek Fs A
XFj=12,,J, RIGIEBREE TR SR K,

p, =argmin, L(y,F,  (x)+p,h,(x;a,)). (6
4) FHH L, (2):
S (¥)= £, (x)+T(x;0,) )
5) ARG, 15BN
ﬁ@kfﬁx%) (8)
R 4 "
3 MBIgHr

I 8 L B I R A SR 1E AT GB DT 51 I g
FIZR, B2HT GBDTHIE N H A & 5 B 7K Al Il
B, JF R A SR AT R I AR ZE b . VEONEE
B, ARSOGER MR B YRR T Z-1 58 RIEA )
BDZ-1K RIEHAT @ B ARG . FHp [l e Z-128 K%
o7 P VE B @ gE it G s B Rk H I A RO R
A7 AL hPEAKE R, BRERT RHLIX R LA
{8, BIZ=220.81°%, XANGitERATHEHTHEEE

Advances in Meteorological Science and Technology S&EHE#R 9 (3) - 2019



AR, BiFEEER. SISZ- IR REEER A
HE S RIEWE T KRR, ETFZICRHF L, Sl
THE Y RTINS 2B R ARG, {3 55 5 5 B Ak I
K5 X3k B Bk W R K R Z B, VER R —HR
MZ-1R R 2 E B T IA IR K, 127 R MR s 2
BT TR B KR RS G T %, RRE
Giit L — AN AR Z- 196 &R

K345 ! T 20174E4 H 21 HOTI B84m0 | 4R X 45,
— S WL TR 1A E A I P K F06—07 0 191 hiR & 52
Blo 1%/ BRI R BEAF SRE &AL —Fm R E
BARP X . AN R KT 10 mmi RN, 7E
=N ANE 44 AEAE PN 3B B 7K oty (/N Y BE7E40 mm
P, Hm R/ WEEBAE M, 465.3 mm
(E3d) . E3aky il e Z-15¢ R k0 2 KA,
SHFR G LR, KA X o —
B, ERBFEKELAMWAIMREZ, B A5 K O
) 6 7K A I 2 0 A /N 20~30 mm. BhASZ-15 £ %

240°N @ N
23.5°N
23.0°N
22.5°N
22.0°N

21.5°N
011 5 10 20 30 40 50
110.5°E 113.5°E 1145°E  1155°E

111.5°E 1125°E

240°N © n
23.5°N
23.0°N
22.5°N
22.0°N

21.5°N
011 5 10 20 30 40 50

110.5°E 111.5°E 112.5°E 113.5°E 114.5°E 115.5°E

R e

o [ 7K Ak 0 B [ 52 Z-1 96 RvEF BT ecE (E3b)
XEALT T I ) R B K ROl I 2240 mmBLE,  BEARAT
Eesedifwm /s, (HIERKER EHEEZ- 12X RiECH
10 mmEJFE R . B3/t T GBD TR A I i 1 5 ik &
AR K, A [ S5 5 B 7K S 1% T A AR e B L X6 (2] 7
Z-1 R RIEM BB Z-1 R RIEA A Frofedt, JTHEHX AT
J M PR B 7K R0 B B K S FES0~55 mm, 5 SCiLEE
Balr, oE T BRKE /N ) L

4 FEEEMEKERFNRESIT
T i s T MK R AR BRI, 7ERT0

R, {5 P52 (ME) « HIXHR2 (RE) RIS

HRiZZE (RMSE) 25T G010, BARHHBIA I K.
TR, ME=23(P()-G(),

ho

Y P()-66)
<o .
DR,

(9

HHXRZE: RE =

x100%, (10

240°N () n
235°N
23.0°N
225°N
22.0°N

21.5°N
011 5 10 20 30 40 50
110.5°E 1135°E 1145°E  1155°E

111.5°E 112.5°E

240°N (@)~
23.5°N
23.0°N
22.5°N
22.0°N

21.5°N
011 5 10 20 30 40 50

110.5°E 1115°E 112.5°E 1135°E 114.5°E 115.5°E

B3 2017421 HO7H Fix1 hEE MK LE R0 HSh R S80S0 Ek

(a) BIEZ-IX&iE;

(b) BEZ-IXRE;

(c) GBDTHE%; (d) WEXR
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Table 1 Deviation statistics of different rainfall intensity categories

1~5mm 5~10mm 10~20mm 20~30mm 30~40mm 40~50mm >50 mm

ME/mm 1.42 0.85 —112 —5.65 —10.8 —16.52 —25.61
GBDTH % RE/% 47.42 41.08 32.15 30.17 33.92 38.57 43.09
RMSE 3.74 4.74 5.80 8.76 13.65 18.83 28.33

ME/mm 2.36 1.48 —1.76 —7.85 —14.80 —22.15 —34.14
[ 5B Z-15R R ik RE/% 63.92 53.65 32,51 35.01 43.55 49.98 56.95
RMSE 4.41 4.93 5.70 9.78 16.25 23.13 35.80

ME/mm 2.07 1.25 —1.55 —7.14 —12.57 —20.37 —31.32
BRZ- IR R RE/% 58.04 49.89 30.90 31.69 38.04 43.73 49.88
RMSE 3.94 4.63 5.50 9.00 14.71 20.73 31.83
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