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Tab.1 The description about test of all kinds of forecast products
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Tab.2 The accuracy rate of minimum temperature forecasted by Ningxia Meteorological
Observatory and other forecast products for different time duration
s wa SEAMHEENT 4 44695 % 70 it
WA i % W W% 2 R
/b i/ % H14 o H24 P 34 P a4 o s
24 76.9 T639MOS H 74.5 3 74.3 HE 2 74.1 B ES 72,9 4
48 72.8 3 71.2 2 71.0 T639MOS H 70.4 &S 69.7 4
72 67.6 L2 66.8 L3 66.3 T639MOS H 65.8 HH&HigSE 65.7 4
96 65.2 2 63.2 T639MOS H 62.5 Hil&HHTFE 62.5 3 61.7 3
120 61.0 T639MOS H 60.0 gy 58.7 L2 58.7 ECMOS H 57.6 2
144 58.1 T639MOS H 57.6 R 2 56.5 ECMOS A 55.5 H#&iT 54.8 4
168 54.0 T639MOS H 55.2 2 53.7 HE1 51.4 wleisigS 51.2 4
192 - T639MOS H  51.6 2 49.6 1 47.6 T639MOS Z&= 45.5 -
216 - T639MOS A 50.3 2 47.1 HE1 45.9 ECTh#HH 43.9 -
£3 BERESHENTEATEERENSSERSREWE
Tab.3 The accuracy rate of maximum temperature forecasted by Ningxia Meteorological
Observatory and other forecast products for different time duration
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MR B g1 TERE R R e s
/h i/ % /% /% /% /% 4
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72 63.7 ECMOS H 68.6 ECMOSZE 66.6 L2 66. 1 3 64.5 9
96 60.4 ECMOS H 63.4 ECMOSZ: 63.2 2 60.2 R 1 58.3 8
120 55.6  ECMOS H 57.1 ECMOSZ 57.0 H 2 54.7 R 1 53.1
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168 45.3 ECTh §fifd 45.8 HE 2 43.7 T639MOS H 43.1 FEl 1 42.8 7
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Tab.4 The accuracy rate of sunshine or rain forecasted by Ningxia Meteorological

Observatory and other forecast products for different time duration

PO HELERT 4 2492577 4

fiEid THA heh
5% Bt e B 2% M AES e
ihﬁ . ;&/‘i .1 (E/ﬁiﬁ %2 % «E/aii 53 % «E/ﬁii o544 {E/ﬁii o
24 90.7 rhutifsS 88.4  T639 ffifH  78.6 T639MOS % 75.8  ECTh#fiff 74.8 1
48 89.8 thihfsS 88.3  T6394ff 76.2 ECThififli 74.2 T639MOS & 72.9 1
72 88.4 HhdtfdES 85.6 T639MOSFE 72.5  T639 fffH  72.0 ECTh#ffi 71.9 1
96 87.8 i8S 86.0 ECTh#H{H 71.5 T639 4 70.9 T639MOS & 69. 1 1
120 86.9 thihfeS 84.3  T6394fifi 70.4 ECThififi 70.3 T639MOS & 69.0 1
144 85.4 hitf48S 82.8  ECThif{H 69.0  T639 Jfifi 68.1 T639MOS & 67.2 1
168 84.2 i8S 79.5 ECTh#H{H 67.7 T639MOS & 67.4 - - 1
192 - T639MOS % 65.2 ECThifift 64.6 - - - - -
216 - ECTh4fifi 61.4 T639MOS & 47.5 - - - - -

—PEREK (£ 5) , T H B IR AR F{L 24 h
T 50% , A B R A AR T 50% , 24—72 h
120 h, 7 E G IR 0 HER 3 5 T 2% 7 5, AT
BMINRTFZS %o 72 h N, WRF 9 km Ffirh i &
& SUERR R HELERT 2;96—168 h, %4 WRF 9 km 7~

At EC # {EL R 545 5\ T639 H [HHEAERT 3 445
24—168 h, R G158 FHEL REFES H 7 5h (19 AT 3
#3192—216 h,EC HH{EHFSS 1. (H72 h XLUF, B
AS7E 77 B — B K R MER R <40% .
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Tab.5 The accuracy rate of general precipitation forecasted by Ningxia Meteorological

Observatory and other forecast products for different time duration

i THEA PESTHEFERT 4 2410528 7 i e
MR i w gy TR WERER L EWE S HEE 15
/h =/ % /% w /% /% w /% He44
24 5.2 WRF9km 48.9 ‘&S 459  T639 ffifii  41.6 ECTh i 39.1 2
48 47.6 hit545% 43.8  WRF9 km  41.2  T639 #fifli 38.9 ECThfifi 38.2 1
72 40.4 hies48% 353 WRF9 km  34.7  ECThffifii 33.6  Te39 ffifii 32.2 1
96 35.0 Huk&isS 35.1  ECThiff{i  33.5  T639 4t 32.2 T639MOS 2 18.3 1
120 32.9  ECThififi 31.9 ‘th#&ies 28.5  T639 ffifi 28.1 T639MOS % 18.5 2
144 28.3  ECTh{fifii 30.2 T639 ffifii 25.3 ‘+hiefgs  24.3 T639MOS = 17.0 3
168 20.9 ECThififi 27.8 &8s 20.7 T639MOS & 17.1 - - 2
192 - ECTh #fifff 23.8 T639MOS % 15.0 - - - - -
216 - ECTh #f{§ 19.3 T639MOS Z& 13.2 - - - - -
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Fig.2 The accuracy of sunshine (rain) and general precipitation of forecast products

for24 h (a), 96 h (b) and 168 h (c) time duration

(Sunshine (rain) sorted from high accuracy to
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HITA 20512 . WREF 9 km  rfr sk 598 5 T639 HifH
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BT RETEF 1.8% ., 5 S rihdh , his
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A HAL S 2 77 H 2 16% , ECMOS Z=F1 T639MOS
ZEETR R ;96 h — MR PERE K HERG 2, T 2 5 Bidlk
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Tab.6 The forecast accuracy rate of heavy or medium rain for 24 —72 hours ( Unit: % )

R TR 5/ h SRS = ki THE R EC fii{H T639 i {H WRF9 km
24 8.4 16.0 16.0 15.4 19.3
HT 48 5.7 10.2 15.5 13.4 8.6
7 4.0 10.9 9.1 7.5 2.8
24 - 8.3 4.3 - 5.0
K 48 - 8.7 5.9 - -
7 - 5.0 3.7 - -
T =7 R B B
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R 80
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40 t ~+24h—+72h=120h" —168h 40 +24h+120h—192h\
48h > 96h 144 h —=48h—144h—=216h

2015 2016

H 4

(=) = [ee] e
=] o (=) [=]
T T T 1

W

AT VR R /%
{ =

N
=)

0 L 1 1 L L 1 L L ]
01 0203 04 0506 07 08 0910 11 12 01 02 03

0 L L L L L L L )
04 05 06 07 08 09 10 11 12 01 02 03
2015 2016
A

(e)

+24h —+72h —+=120h —+168h
*+48h —+«96h —+144h —192h

01 0203 04 0506 07 08 0910 11 12 01 02 03

2015

q % 2016

K3 daEiE%(a) T639 H (b) KRN 2 () il B fERh 319 H 224k
Fig.3 The monthly change of accuracy of minimum temperature forecasted by the

Central Meteorological Observatory (a), T639 (month) (b) and Integrated 2 (c)
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Fig.5 The monthly change of accuracy of sunshine or rain forecasted by Ningxia Meteorological
Observatory at 16:00 BST (a), the Central Meteorological Observatory (b) and T639 interpolation (c¢)
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Fig.6 The monthly change of precipitation accuracy forecasted by EC interpolation (a) and WRF 9 km (b)
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Verification of Numerical Forecast and Its Application

Products in Weather Forecast in Ningxia

ZHANG Chengjun'*” | JI Xiaoling'**, MA Jingren'”, YANG Yang', CHEN Di'

(1. Key Laboratory for Meteorological Disaster Monitoring and Early Warning and Risk Management
of Characteristic Agriculture in Arid Regions ,Yinchuan 750002, China; 2. Key Laboratory of Meteorological
Disaster Preventing and Reducing, Yinchuan 750002, China; 3. Ningxia Meteorological Observatory, Yinchuan 750002, China)

Abstract : For improving the prediction accuracy of meteorological elements in Ningxia, the 11 kinds of reference products had been

verified, and some conclusions were found. In terms of temperature accuracy, the top accuracy rate of Ningxia’ s MOS products and in-

tegrated products was higher than that of the Central Meteorological Observatory, especially for maximum temperature, and the accuracy

of maximum temperature forecasted by the Central Meteorological Observatory ranked seventh to ninth only in all reference products.

The best accuracy of Ningxia’ s maximum temperature products was higher than that of forecasters’ after 48 hours and beyond, but the

accuracy of forecasters’ minimum temperature was slightly higher than those of reference products. In terms of precipitation accuracy,

the forecaster’ s accuracy of shine (rain) for 24 — 168 hours and general precipitation for 24 —72 hours was highest. The forecasted ac-

curacy of shine (rain) from the Central Meteorological Observatory was far higher than those of other reference products. For short —

term, the most optimal products for the general precipitation prediction were from WRF 9 km and the Central Meteorological Observato-

ry, and the best products for moderate rain were EC interpolation and T639 interpolation. There was significant seasonal variation for

the accuracy of each reference product, and the annual change ranged from 10% to 30% .

Key words: element prediction; verification; numerical prediction; MOS; integrated forecast



