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Abstract: Based on ECMWF fine grid point precipitation forecast data and the three source fusion precipitation products by
China Meteorological Science Data Information Network, we analyzed and compared the disadvantages and applicability of
data conversion from grid points to station and grid point to more high resolution grid using different methods, including nearest
neighbor method, inverse distance weighting, least square method and bilinear interpolation method. On the basis of the relative
accuracy and fineness of the model forecast, the results show that: 1) The nearest neighbor method had the highest forecast skills
on the data conversion from grid points to station, the second is the inverse distance weighting method; 2) On the precipitation
field parsing to more high resolution grid, four different methods and the original fields have some differences, but the least square
method produces the most serious space pattern distortion; 3) Average TS score of the inverse distance weighting method is the
best one on parsing rough network grid to fine network grid, while the nearest neighbor method has a better ETS score.

Keywords: grid precipitation forecasting, nearest neighbor method, inverse distance weighting method, bilinear interpolation
method, least square method
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Fig. 2 Sketch map of analytical methods: (a) for the
nearest neighbor method and the inverse distance
weighting method; (b) for the bilinear interpolation method

1.2.3 |INZFk

He /N 3R V08 U FH R S — e 2k (Rl T B A
FELL IR AR /N R 8 B AR R 1)
BRIy id . S b, K A A B R TR AR AT R
Y, BRSO EENAE (FEMRITN A SHBES
T 0 A 58 22 1 T R B sy, o 8 A % 0
BEITiE . SR R UL, BUEZNRANTE, WA

Z=ax+pBy+y, (3

X, xo YN PR SR E, ay B pNIE
SOV X G S NERT PR S -a Gy B G RO B R
RH.
1.2.4 RWPERE

B AR I 53 N 0 B BE B o AL B A M A
fE vk s gk, 7ER2ark, fBEP &N AT S E K vk
s VUL P st B A p P B RO S PR R B, L
P 5 R AR S A A ST S S TR A, BPP AT
FHI 25

2 RiERW
B % %22015 K 20164E5—10H , 4Fh A [H AT

Progress 44 7 (£ &

THERE RGN, B34 H 12015 /20164E5—10
HHECMWF 5 3 Tl #it 3% fife A 20 B 1 (19 117 3 A5
HIFE NGRS F . BT b 21355 2 B R AR
b, X HEALHT0.12 mmbL_E R K BTG PES)
MBI ZERE (E3a) , TR0 =
0.1~0.9 mmZA 47, Hef/hZRikmmnE (E
3a) , XL A s BE B B VA S AT, B AR
FUEROR BT, EREZNE, EARNRCE, fk
LI () B 7K 22 B A BE 2 1 R S AR 4k, B R R
HAERE. BokmzEER (-3b) , #ax0.1 mmid
R KR B TR R 2 AR AE,  H A B T
TR R K1 2 k. LR AR 1 AN /s — 3
LI RRE, EmTWM25~3M 0L, AR Sk
PIE T 1.63~2.40%, RIBLF. AR EA R
IFHITS (E3c) FMETS (K3d) P45, 24 hilifikis
I AERITSIESr1A0.52, BIZEOR, J8/NE10.34, HiAh
3R T IE TSI AR 1k 5 RN B AR I ) ih B A — 3, Bl
5 TR 25 0 3G i 9y, AE AR TR VT K T f 4
WSk, FIRE, BATIE SEIMETSIE 7 R B i 47
Biasti i FIAE(E 1.0, ETSEE & T HAB3F 5%,

K445 i 12015 % 20164F5—10 H IJECMWFE
B H20W &R, Kk24 hEilBrKE, FlH4R T
#3% HECMWF i 450.125° [ B4 /K fif A1 £10.05 ° 43 9 =
Jei s SR BT A B K R TR A 22 1 25 TR R B
AT LR W, AR AT 7 RS I BT 2 B K B I A
(] 73 A BE A — B0, A 7 V2R R AT ) 1 T R K
2 BE 26 FE R 3G i g kg, A FPU T BRVE RS
R B K R AR IX R0 3 B A 3 ) o AR AR AR X A AR o0 £
BHARAMA. AEAET: D BKERL, &
AN TVE X T 1 2.6 mm, 2 RS A B R AE
8.7 mm, H/NN0.37 mm, 2 I K A o e
ZIN s AIRARL Ao R RV AAE 5 T 0 28 1 4 R R Jse B2 35 L
FILFKERIEA S, X TFHEN2.6 mm, &K
5910.4 mm, fz/NAN0.34 mm; AR AR 2k M A
BRI S R B A LV e KA . X T /N, 2 A
10.35%12.59 mm. 2) [E/KVEH F, FHAT Ak WLk
PSR I B K . IR P O BE A 3G b
Pyt (Kac) HIFEKE - ARAE O 50 i B H A3
Rl s S B B AL E VR RO . (RE AOE
Bl i /) R ARFAE

2015 % 20164 5—10 F B T 45 AH T - 52 Br M
M7 TR 2 Biasok &, AF0 7 1L AT 45 F bR Bk
VG G0 1 P 552 1 X B /K AR AR T W Ak, o 7 B
ARS8 e T, MEUE FoRE, R M B R

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



TEBE

Ay
dvances in Met S&T

0.9 " 4.0 o
0.8 &
£ 07 35
£ o 4 30
0 05 L5
I 0.4 —_g
%03 20
& 02
0.1 15
0.0 1.0
EADN HIKR H5KR TR IR HIKR HIR H5R EAN HOKR
0.55 0.30
© ()]
0.50 0.25
% 0.20
i 0.45 =
& 0.40 & 015
- Y o.10
0.35 0.05
0.30 0
IR IR 5K HIR EHPN LR IR H5K EYSN IR
WU P B2 S PR B E Nk F A8 I

B3 $2015%2016545—10 A ECMWFHE X B K R EMTBI ik A9 FHTS, ETS, BiasHiR-FHMMN FHRIE1E .
(a) BE/kEE, (b) BEZE, (c) TSiES, (d) ETSIES
Fig. 3 Comparisons of the ECMWF precipitation forecast parsing to station among 4 methods for the period from May
to October in 2015 and 2016: (a) for the bias of station precipitation; (b) for the difference values between average of
forecast and observation precipitation; (c) for the Mean TS score; (c) for the ETS score
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Fig. 4 Mean forecast bias (contour) and special patterns of average precipitation (shaded) resulted from the ECMWF
precipitation forecasts in 0.125° resolution parsing to 0.05° by four different methods for May—October in 2015 and 2016: (a)
bilinear interpolation method; (b) inverse distance weighting method; (c) least square method; (d) nearest neighbor method
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Fig. 5 The TS score (shaded) and ETS score(contour) resulted from the ECMWF precipitation forecast in 0.125°
resolution parsing to 0.05° by four different methods: (a) bilinear interpolation method; (b) inverse distance weighting
method; (c) least square method; (d) nearest neighbor method
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Fig. 6 Cases analyses: (a) the past 24 hours precipitation field of three source fusion data at 20:00 BT on June 28, 2015;
(b) The ECMWEF precipitation forecast for the next 24 hours at initial time 20:00 BT on June 27, 2015
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Table 1 The past 24 hours precipitation at 20 BT June 28,
2015 (unit: mm)
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Fig. 7 Grid analytic results of the ECMWEF Precipitation forecast for 24 hours at the initial time 20:00 BT June 27, 2015 in
0.125° resolution parsing to 0.05° by different methods: (a) nearest neighbor method, (b) least square method, (c) inverse
distance weighting method, (d) bilinear interpolation method
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Table 2 The score of 4 different methods for 24 hours

precipitation forecasts by ECMWF at initial time 20:00 BT
June 27, 2015

WotEH  RWERE  ROAIEE NEUREEZ REENER
/NFETS 0.819 0.828 0.823 0.824
/NETS 0.086 0.072 0.079 0.075
/|NifiBias 1.109 1.133 1.119 1.125
FEWTS 0.075 0.070 0.083 0.079
FEMETS 0.065 0.061 0.074 0.069

%k i Bias 0.451 0.478 0.476 0.474
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