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Reprocessed FY2E AMVs: algorithm changes

Calibration of Inner Blackbody corrected by Lunar

® A new calibration system Emission (CIBLE)

® Preprocess of satellite image

- Eliminate the influence of abnormal

- Remove noise in the satellite image

® Second tracking algorithm 1st: 32 X 32
the slow biases are reduced ond-16 X 16
® Height assighment

- inversion layer

- target box full of cloud
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201308: IR winds
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O-A(ERA_INTERIM)

® 20130801~20130831
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v Unified dynamic frame
v Regional physics package
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GRAPES global forecat system: performance

T639: CMA operational global system
GRAPES V1.4 (2013)
GRAPES V2.0 (2015)

20130501-20150801

AC: HOT POOO QOR/NHX 18T, 20130901 ~R0100401

]
o9
os
0.7 1
089
os
04
03
oz
0.1

N.H. 500hPa

0.08
0.04
0.0%

0
002
004 1
008
«0.08
-0.1

Difference w.r.t. TOOO

AL diffarsnises autalds of culline bare

sonldeance larel

are slghdioant al ke dax

0 4 . 44

Forecant Hour

80

S50 A

40 A

30 +

20 4

10 A

AC Freq: HGT PS5S00 G2/ NHX 122, Day S

TS3?9
—_— GRAPES
——— SGRAPESNEW

N.H. Day-5 ACC at 500hPa timeseries

Anomaly Correl: HGT PS00 G2/NHX 127, Day S

706 °
-3 - GRAPES Q. 743 68
N S GRAPESNEW o.814 a2

Te39 0.801

JAN APR JUL OCT JAN APR JUL
2014 cas . . 2015
Verification Time




Main features of GRAPES 3DVar mmmmma -

N
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GRAPES 3DVar

Model-level: M3DVar '/Igress-lev: P3DVar

’/

Vertical coordinate

Height-based terrain following Pressure coordinate
coordinate & Charney-Phillips

staggered grid

-

Horizontal grid

Arakawa-C \| Arakawa-A

~
Srmmm—=—
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Analysis variable

r,u,v,q/rh/rh*/normalized rh* ED,\u\,v,rh/ q /'

Background error
covariance

-
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NCEP(NMC) method for error co-variances

Control variable
transformation

Horizontal filter and vertical EOF transformation

Balance constraint

Linear balanced + pressure-wind balance statistic regression

Spatial interpolation

Bi-linear interpolation (horizontal), linear or 39 spline

interpolation (vertical)

Minimization

Limited memory BFGS method

Program design

Modular and parallel design




Data Assimilation Experiments in GRAPES

® GRAPES global forecast system

LAT/LON grids, Terrain-following Height

3D-Var, 0.25*0.25degree, L60(model top=3hPa)

Sonde, Synop, GPS_RO, AMSU-A, IASI, AIRS, MWHS2(FY3C)

Become operational on June 15t 2016

® Experiments(0.5*0.5 degree)

- CNTL: All+FY2E AMVs(old)

- EXP: All+FY2E AMVs(new)



Assessment and Assimilation of high latitude Geo_Leo winds in GRAPES

GEO+LEO+GEO LEO winds
GRAPES Data Coverage(All obs DA)-AMV IR

2014/2/28 18 UTC total number of obs =171581
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Bias(O-B) time series
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BIAS for U wind innovation from FY2E/AMV_IR
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Geometrical interpretation of analysis

® Practical Implementation y°,

- Multi. Variable and Obs.

o\2 o (0]
- Qc C)Y=d. d,>0
® Monitoring of Obs. Error
dp]; = (dgli+ [
- based onO-B and O-A

- Easy to use
Eld(d: =R
(Y'=d. d,

The diag. of R: H(Xb)@-

H(x'),

[He");

Desroziers, G. et.al,Diagnosis of observation, background and analysis-error statistics
in observation space, Q. J. R. Meteorol. Soc. (2005), 131, pp. 3385-3396



Observation Error Estimation using Desroziers’s method
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Verification of wind analyses against NCEP

global analysis: RMSE time series at 150hPa
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Verification of wind analyses against NCEP

global analysis: RMSE vertical profile

time1—ooveroged U(grapes)—U(ncep) RMS of EASI
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Impact on Wind forecasts in East Asia

WIND: RMSE
20130801—-20130831 Mean, G2/EASI 12Z
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Impact on Wind forecasts

WIND: RMSE WIND: RMSE
20130801-20130831 Mean, G2/NHX 12Z 20130801—20130831 Mean, G2/TRO 12%Z

Tropics

144 Q
Forecast Hour Forecast Hour
| | | =il | | | | |
—0.05 —0.04 —0.03 —0.02 —-0.01 0  0.01 002 0.0 0.04 003 —0.83 -0.24 —0.16 —0.12 _V?t(ﬁD'oRl&gﬁ 0.12 0.18 0.24 0.3
WIND: RMSE 20130801—-20130831 Mean, G2 12Z

20130801 —20130831 Mean, G2/8HX 12Z

Global

144
Forecast Hour

144 Q 48 a8 144
Forecast Hour

| | |
—0.1 -0.08 —0.06 —0.04 —0.02 © 0.02 0.04 0.08 0.08 0.1

| | |
—0.2 -0.18 —0.12 —0.08 -0.04 O 0.04 008 0.12 0.18 0.2



0.9 1
0.8 1
0.7 1
0.8 4
0.5 1
0.4 1
0.3 1
0.2 1
0.1 1

0.018

0.015 4
0.012 1
0.009 1
0.008 1
0.003 4

—0.003 1
—0.008 -

Impact on forecasts

AC: HGT PS00 G2/SHX 12Z, 20130801-20130831

S.H.

Difference w.r.t. FYOLD

=T

=T

AC. differences outside of cutline bars
are gignificant at the 85% confidence level

0

48 96 144

Forecast Hour

Score Card tor fynew against fyaold

Domain

Parameter

Level

Anomaly Correlation

RMS Error

EASI

TWND

250

[ |

[ |

600
850

VWND

260

500
850

TEMP

250
500
850

HGT

250
500

A

700

NH

TUWND

260
500
860

VWND

250

| J1 ]

A

500

850

TEMP

250
500
850

HGT

250
500
700

SH

TUWND

250

600

850

VWND

250

| J1 ]
»

500

850

4l

TEMP

250

500

8560

HGT

250

600

»
LI

LIS

»
»

700

TWND

260

500

850

VWND

250
500

1 KIK]

4
4]«

850

TEMFP

250
600
850

HGT

260

500

700

& &

v

A

A : Far better
¥: Far werse

A : Better
¥ i Woraa

: Better but not significant
: Werse but not algnificant

B Equality




Conclusions and Discussions

® The reprocessed FY2E IR AMVs

Observation number Increased (about 3 times )

The mean biases are reduced

The diagnosed observation error reduced

The impact on GRAPES analyses and forecasts is Positive

® Ongoing work

Tuning of the observation error of the AMVs

Height adjustment of AMVs in DA

Assimilation of Hourly AMVs in GRAPES Global 4D-Var

Use of the reprocessed FY2 AMVs in China Reanalysis



