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ODbjectives

B Based on operational middle-range NWP
products used in CMA, study QPF and its
predictability.

B Correct systemic bias and provide calibrated
QPF products.

B Objective: accuracy (hit rate, light to heavy
rain) increases 3%.




Key Issues

—actors affecting the error of QPF and PQPF

dentify the bias of weather systems
producing precipitation and the objective bias
correction

1 Calibration of QPF and PQPF (grid products)
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TIGGE ensemble predictions, 10 centers

. . . Ensemble . . .
Origin Owner Base time Resolution Time step Date range for precip
number
BoM Australia 00,12 32+1 1.5*15 6 to 240 by 6 2007-9-3 -> 2010-07-20
CMA China 00,12 14+1 0.56 * 0.56 Oto240by 6 2007-5-15 -> today
cMmcC Canada 00,12 20+1 1.0*1.0 6to384by6 2007-10-3 -> today
CPTEC Brazil 00,12 14+1 0.94 * 0.94 6to360by6 2008-2-1 -> today
0 to 240 by 6
N200,N128 (-2010.1.26) (0-10day)
ECMWF Europe 00,12 50+1 N320,N160 (2010.1.27-) 240 to 360 by 6 2006-10-1 -> today
{10=15duvi
JMA Japan 12 50+1 1.25 *1.25 Oto216 by6 2006-10-1 -> today
1.25 *1.25 (-2010.11.30) 2009-12-18 -> 2010.11.30
KkMA Korea 00,12 23+1 0.56 *0.38 (2011.8.1-)  °1°22bY6 01151 > today
6to 72 by 6 (06) 2009-12-8 -> today (06)
*
MeteoFrance France 06,18 34+1 1.5%*15 6 to 108 by 6 (18) 2007-10-25 -> today (18)
NCEP USA 00,06,12,18 20+1 1.0 *1.0 0to384by6 _ 2007-3-19 -> today
9 * -
UKMO United 00,12 23+1 1.25%0.83(2010.3.8) ., 360p,6  2006-10-1 -> today

Kin'g'u'um

585656 120505-57



Spread-skill

Northern Hemisphere 500hPa Height
Ensemble Mean RMSE and Ensemble SPREAD
Average For 20091202 - 20100201
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Mean Difference (mm/day) CMA_1day
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Spread-skill relationship and the CRPSS

(a)

NH midlatitudes, JJA 2008-2012
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Time series of spatial correlation
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With the upgrade of ECMWEF, the difference of skKill
between ECMWF and CMA increases about 0.1

over 4 years.



Spread/RMSE ratio
changes

due to model
upgrade

SPREAD & RMSE (mm day™)

15
10

15
10
5

15
10

15
10
S

0
Jun 08 Jul 08 Aug08 Jun 09 Jul09 Aug 09Jun 10 Jul10 Aug 10Jun 11 Jul 11 Aug 11Jun 12 Jul 1

0
Jun 08 Jul08 Aug08 Jun09 Jul09 Aug09Jun10 Jul10 Aug 10Jun 11 Jul11 Aug 11Jun 12 Jul 12 Aug 12

0
Jun 08 Jul 08 Aug08 Jun09 Jul09 Aug09Jun10 Jul10 Aug 10Jun 11 Jul11 Aug11Jun 12 Jul 12 Aug 12

0
Jun 08 Jul 08 Aug08 Jun09 Jul09 Aug09Jun10 Jul10 Aug 10Jun 11 Jul11 Aug 11Jun 12 Jul 12 Aug 12

NH midlatitudes, +3 day
() CMA

] L] L] L L] L] L) ] L] L] ] ] L] L]
spread/rmse=0.64

A PR i 'Y, WA P . F i \ " AR AW W, A
TN, ok, L A e ae A AL AR s i aha v ¥ = A oA ! \ fa™ Pl Al B Py e T
b S AN b dbp et A AN TP AN P SNy A ?r\_mf'm ot = Tl S L P b W o

1 1 1 1 1 1 1 L 1 1 L 1 1 L

Forecast day

L ., AW _,"-" r y
— Spread/rmse=0.85
1 1

] 1 1 1 1 ] ] ] ] ] ]
O.Jun 08 Jul08 Aug08 Jun09 Jul09 Aug09Jun 10 Jul10 Aug 10 Jun 11 JWAUQ 12
Forecast day
() ECMWF

T L] L] L] T L} L] L]
E spread/irmse=0.70

T T T T L}
spread/irmse=0.64 ——_|

0 L 1 1 1 L 1 1 L 1 L L 1 1 1
Jun 08 Jul 08 Aug08 Jun09 Jul09 Aug09Jun10 Jul10 Aug 10Jun 11 Jul11 Aug 11Jun 12 Jul 12 Aug 12
(d) Forecast day
UKMO
I L] L] L 1 E] I I I L] ]
[ +—— spread/rmse=0.60 ————: spread/rmse=0.65

o n - N, A . A N ik 4 ™y
A e/ T iy g L__._“..J-‘f".\;,'c._‘_,‘_r",_. __J--*"\,\_‘_N;'-r\,.fvh‘—’“‘ﬁ"g\,w.zs-“\,""-'m'\/-'f N\ o

Forecast day
(€) NCEP

I
—_—
b

I 1 | L]

T E) T T T T
H spread/rmse=0.55

L] L L}
spread/rmse=0.42

A -
| ™ f 9 pos / v,
W T i O B W W/

a 2\ W . . L™ ey
e ¥, T P Y _..‘,M..-.,-n,m-ﬂ--uuw?' Attt AN\ =iy

Forecast day
(f) VA

L L] ] ] ]
spread/rmse=0.45 spread/rmse=0.50 ————]

g

| AV
. - .~ oA P SR i . =y
WA S Pt gt Sl NN n POt PO NS Nt [ttt St g o rd YN gt N v

. —_— J“""f;“a.»'n\.m.a:"“"'\u-'-

Forecast day



CRPSS changes
due to model
upgrade

NH midlatitudes, +3 day
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Forecast skill of multi-center ensemble
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Objective analysis of precipitation

systems and bias correction
07/03/2011, ECI\/IWF fcst and obs

Al 4\4\/\f\/r
| EC24h QPF

M 350hPa Wlnd 24 h fcst

N Loy q‘ﬂ‘r”\ (" e S R W
EA\ ,:m\\mA /\.gi\\.z‘\/ﬁﬁ VA
N N L T P

.R

@ﬁﬁﬂ—'\\—‘\\“‘\ﬁ\ﬂ nial

S 7;33

4\»“/&/\ AL \__,:-- " o 3 5 |k
~ ’ S ST¥ X it oy
wwﬂfvmwﬁ‘gfﬁ*ﬁ%'% Y BW%%"%%
&3 62 56
M TV e oS S e 94 89%41?3 o
- b1

4 & & o
AN SYS AT

ARG A .y

"I I NNISS ST S -
| JJ J I g o AT anmygg;yv
fJJ))Jsasa;yvgggvv

4ggsss#§gsvv%W%%WWﬁ SR

il B S5 FRCAPS3. 1.1 zonﬁom 030 02 R 24T REF 2

Number OBS

ETZIRC_ 2 aa S BT I TR AR

Provided by Huang, Xiaoyu



Predictability of precipitation
systems

| -T213 (CMA)
|-OBS

| -ECMWEF

" | -NCEP

M- -Multimodel

(Chen, S., H. Yuan et al., 2011)




Displacement errors of large precipitation bands: South China

Difference of Center of Rain-Belt
within Hua Nan between EC for 48 Hours and Observation
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Example: trough

1 Filter, remove high-frequency wave

1 Control intensity of filtering

Hu et al. 2013




1 Obtain a series of nodes

1 |dentify effective nodes

Hu et al. 2013




1 Scientific organization

i Rules of extending the system & Synoptic constrain




Processing short wave



1 Closed systems
— center

— Initial and ending
closed zones

— Intensity
— location

— speed, direction
1 Jet

— long axis

— centroid

— Jet stream core

— area

Hu et al. 2013




Products: Trough, ridge, and nodes, high (G) and low
(D) centers (Red: trough region, Blue: ridge region,
O: possible nodes)
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Calibration Methods of QPF and
PQPF

e.g., MOS, Kalman Filter, Frequency matching,
Regression, ANN, rank, Analog, Ingredient
_based, Bayesian Model Averaging ...

Model output:
1639, T213 ensemble. NCEP. ECMWF. JMA and so on




CDF calibration

ECMWEF fcsts (0.5° X 0.5° )
OBS: gauges
training: 2013.07-2013.08

validation: 2013, 9.1-9.26 CDF = (1-W) * CDFj_1 + W * CDF]

Frequency match algorithm
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Statistical verification for the recent outputs
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Statistical verification for the recent outputs
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Statistical verification for the recent outputs
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Statistical verification for the recent outputs
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Linear regression of PQPF

-e- SMP-T
-o-SMP-T(LR)
- SMP-L
-8-SMP-L(LR)

10 15
Threshold(mm/6h)

Typhoon cases in Taiwan area

(Chang, Yuan, and Lin 2012, MWR)




Logistic regression

25m m/1 day Attribute Diagram 25m m/1 day Attribute Diagram
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BMA Calibration CMA

BMA70%CDF, 2008062612 , 24h

20K b
100E 105E 110E 113E 120E 125E

BMAS0%CDF, 2008062612, 24h BMA90%CDF, 2008062612, 24h ensemble mean, 2008062612, 24h

BMA fcst with larger spread, 80%CDF fcst more
closes to OBS and improves than EnsMean. Yang et al. 2013
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» BMA is best, much better than EFI and high-reso fcst, especially at

mid-range and extended range
» EFl is worst

Dai et al. 2013




Verification framework

Application

Interface

Core

Dai et al. 2013
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Challenges

1 Factors affecting the error of QPF and PQPF

1 |dentify the bias of precipitation systems
Objective analysis and auto identification of the
bias
Calibration methods

1 Calibration of QPF and PQPF (grid products)
Methods
Training period
verification / QPE data







