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Introduction Summary

Ocean vector wind products retrieved from scatteorometer observations * JMA has investigated the data assimilation of HY-2B and -2C wind product on the operational global and mesoscale NWP system:s.

provide essential information on sea surface wind for numerical weather e Result of OSEs show that assimilated data numbers of scatteorometer increased twofold by using HSCAT wind products.
prediction system. Assimilation of ocean vector products improve analysis field

of not only surface wind but also other elements such as surface pressure[1].

* |ncrease in assimilated data leads improvement of first-guess field of wind, sea surface pressure and temperature.
* By assimilating HSCAT winds, forecast skills in the global and mesoscale model are also improved.

The observing system experiment (OSE) technique is used to assess the impact
of adding the wind products from HSCAT onboard HY-2B and HY-2C, which have
been operationally disseminated since November 2021 from the Ocean and Sea

- - 4. Result of OSEs : : "
Ice Satellite Application Facility (OSI-SAF)[2]. ' 4.2 Data quality and improvement on analysis field
The OSEs use the latest global and mesoscale assimilation system of JMA. 4.1 Data covera ge 0-8 histgram of U 0-8 histgram of v
° 200000 - i 175000 1]
WOMETEB _ 2022/08/01 00:00(UTC) . ill 150000 }Il U Y Regarding the data
il L e . I Iity, HSCAT wind
- : L e e e ) S 100000 S 100000 quality win
2. Overview of Pre-Analysis Procedure gopte e : ] E i Data num 1858697 o |
%1% % |Fig 2. Data coverage of . 0000 Ei product is consistent
1141 |assimilated scatterometer data on oL SA.IOLS oL M | Bias (m/s) (As-ca%lc??zg) (AS‘&TOC??ZQ) with the model (Fig.3),
Flag check | OOUTC in August 1st, 2022 | O-Blme] | O-Blmes] — — and bias and standard
Check provided flags (rain, land/sea, sea ice etc.) and reject TR I — res”'t_"fig_. 35000 B — 1 1 STDV (m/s) 1.159 1.198  {eviation (STDV)
V ﬂagged data _ “‘F' 30000 . : : 0000 (ASCAT:1.254) (ASCAT:1.363) o
o g | j' so0 10 - are similar to ASCAT
Gross error check ' The dIStI’IbUtIOH Of the % 0 EF_ :izzzzg % 0 g F|93 O-B histogram and WlndS
assimilated data. HSCAT wind @8  fu® "o % collocation result of HSCAT
Reject large |O-B| data —_— 2o W | winds on global analysis
products (cyan and | | | | | | | T
- ink) compensate the coverage 70 e st s (Summer experiment) By assimilating HSCAT
sroup QC ° " ) d speed Wind vector Fig.4 Change in normalized standard winds, accuracy Of first-
Reject | -B n including similar win of the Indian Ocean and the y | Windspeed | ] - : : :
€ject farge |O_ | averaged by an area including similar wind - _ [h':é S— T | woree [hié better worse deviation (STDDEV) of the first-guess guess field of wind (Fig.
v vector observat!on o N Pacific Ocean in the TEST. As a gg; — §§E —— departure 4) sea surface pressure
Prevent over rejection in and around severe weather condition result, the number of i%gE | i%gi : 27 (STDDEV, g, -STDDEV cyyr,)/STDDEV ey, /
Ambiguity removal . §§85 . §§8§ —— for radiosonde wind observations(Red: and temperature (Not
éSSlmllated scatterometer data i e — summer, Green:Winter). Shown) on TEST
Select the closest wind to JMA's forecast by median filter after T e increased twofold from CNTL. Bar = R — - Error bars represent 95% confidence becomes better than
v nudging Aser;ipﬂ;]:ms HY;DQ:T[C]:4991 10 __1|_4 _(;.7 0.0- 0!7 1!4 ) —1 0 1 2 intervals, and dots are statistically O d
it i Chango i STODEV [ CrangonSTODEVE]  significant. CNTL.
Thinning
V. 1.0 deg x 1.0 deg box (Mesoscale model: 0.5 deg x 0.5 deg box) 4.3 Forecast score of global model 4.4 Forecast score of mesoscale model
Eliminate spatial observation error correlation Score-Differences Confidence (S008 ZHSSAT) scores compared to (G008 2.cNtL) Score-Differences Confidence havog: 205501 bals aramapar ccaree fom DALt D411 Equitable Threat Score Miss Rate False Alarm Ratio
V Reduce calculation cost __ NH(90N-20N) TR(20N-20S) SH(205-90S) | JP(110-150,20-50) | NWP(100-180,0-60) — NH(90N-20N) TR(20N-20S) SH(205-90S) _ ] JP(110-150,20-50) | NWP{100-180.0-60) £TS Difference from npx21040-003 — MS Difference from npx21040-003 AR Difference from npx21040-003
\V4 Overlapping data rejection AT | e =00 s o000 better | [ | worse T > worse
Fig.1 Pre-Analysis Procedure for Scatterometer Winds on JMA's NWP Systems 00061 T o ooozs| | | 0000 4 \ SO 000 O S O O O

Pre-processing procedure applied to HSCAT wind products in this is same as the — &“E = | /\-\—~ \ | eos{ K| 0004 - \\\ A //

operational pre-processing system for ASCAT winds. This preprocessing system is HE e ooz |/ *\ Ralh \ / [ e I ™

also applied to HSCAT wind products in this experiment. . — e I S O O A A 00075 __ 000

R R:dCSCE RH700 A’\:é: worse | ) “01%%7 better | ) “ o better | |
better(>9r\:a°E/o) better (>95%) A better (>68%) * neutral O T e o better (>99%) © better (>95%) - better (>68%) neutral worse (>68%)  worse (>95%) = worse (>99%) —0.002 L I . ' —0.0125 A - - 001 - -
— - - Fig 5. Forecast score difference of summer (left) and winter (right) experiments. " 3 precipitation amount [mm] " 3hprecipitation amount [mm] " 3hprecipitation amount {mm]

3. Spec|f|cat|on Qf the expenment Yellow sign means the improvement of forecast score. Fig.6 Forecast score difference of TES'-I'—.CNTL(Mesosca-alg m.odel) on 3h precipitation

forecast. Scores are classified by 3h precipitation amount.

.Control experiment (CNTL) Positive impacts are also found on forecast skills of sea surface pressure, temperature and wind In the experiment of mesoscale model, forecast score of precipitation is
—-Assimilate Metop-B,C/ASCAT winds at 850hPa and geopotential height at 500hPa (Fig. 5). mainly improved (Fig. 6).

—Same as of Mar 2023 global and mesoscale assimilation system of JMA [3] o .. : : : C. . . : :

TEST PSEA is improved in line with the improvement of the surface wind. The result is likely to be involved with the improvement of surface wind
_Assimilate Metop-B,C/ASCAT winds and HY-2B,C/HSCAT winds These improvements are pronounced in the Southern Hemisphere, which is in line with the effect vector field of mesoscale analysis and lateral boundary condition from outer
—Preprocessing system is unchanged from CNTL. of HSCAT data to extend the observation coverage over the sea surface. global model.
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