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Implementation Plan of The RWC Pilot Project of CMA

 Development of Regional WIGOS Center (RWC) Observation Data
Quality Monitoring System

e Establishing the coordination mechanism for RA Il observation data
quality

e Establish a regular release mechanism for RA Il observation data
quality monitoring report

Work Goal :

» To establish a mature operational observation data quality monitoring
center in RA Il region

Technical routes

» Based on CMA GRAPES Model Forecast Products, monitoring and ev aluation
algorithms and systems which are consistent with WMO requirements,
»comprehensive diagnostic analysis of various means (WDQMS, OSCAR, etc.)



Overall Status of the implementation Plan

» the land surface observation evaluation algorithms: Completed

» the upper-air sounding evaluation algorithms: Completed

» the development of the RWC Quality Monitoring System: Completed
» the evaluation report of AWS in 2018: Completed



RA Il Observation Monitoring & Analysis System

Basic Function

Portal Application System

Monitoring&Evaluation Reports

Monitoring&Evaluation Results

Operational Function

Data Management

Quality Monitoring&Evaluation

_Iv Data Output Configure

_Iv Data Input Configure

~» Quality control results released

Diagnosis&Analysis
Multi source Comprehensive

l—.v Quality Monitoring&Evaluation

-»Data Analysis&Matching

—» Metadata Configure

Task Scheduling

Task Scheduling Configure

Manual Task Scheduling

Automatic Task Scheduling
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Data evaluation

Pressure Evaluation

™ Suspicious Number

Observation correct Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

* Four operational links: data acquisition, quality control, data examination and
diagnosis analysis

* Objective evaluation indicators

» Data of surface observation and sounding have been monitored in the system




List of the imported files since 2016
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National Meteorological information Center
Data collection, shared service and database
operation, IT system maintenance

¥

Meteorological Observation Center
Performance monitoring of observing system,
Data quality control and assessment

*

National Meteorological Center:
Numerical forecast model operation,
Data assimilation




Meteorological Observation Center/CMA

Observation network design: surface, upper-air, radar and airborne obser.

Observation system operation: centralized monitor and control of system status
Logistics support and repair organization of nationwide observation equipment

Life-cycle technical support for the Doppler Weather Radar network

R &D of observation technology and methods
Traceability, calibration and test of observation instruments

Observation standard, guide and manual definition

Observation data quality control

Integrated and merged observation product application and services

Bilateral cooperation and international duty on observation affairs




Design of WIGOS Data Quality Monitoring System
in CMA (WDQMS-CMA)

In order to get a high-quality observation data, we have to do:

Optimized and fit-for-purpose Observation Network
— » the Rolling Review of Requirements process(RRR)
» Observing Systems Capability Analysis and Review tool (OSCAR)

Cost-effective instrument/observing system
» R & D of the new technology
» Observing test and inter-comparison, improvement

Quality Control and management
» Data QC & QA

| » Metrology, calibration and validation
» Operation and maintenance

» Quality training




. Progress on the RWC Pilot Project

Surface observation
Upper-air sounding
Weather radar observation
OSCAR/surface

RRR practice

Al



(1) Surface Observation:
data quality monitoring and assessment

To identify low-quality land surface problematic observation data on suspicious
site, then to analyze, verify and trigger relevant quality improvement activities

To establish a closed loop of operational processes, timely discover and solve
data quality problems from the source, and provide trusted data support for
back-end applications

Using the WIGOS assessment technology method, to construct an observation
and the GRAPES numerical forecasting model product deviation assessment
model, and quantitatively monitor and evaluate the quality of surface data.

Quality
Control
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Improvement application Standard : P<4hPa, T<6°C




Evaluate

Suspicious
Station

Observation / Background: Every 6 hours

Latitude and
longitude
error

Staion ID: 4321 Elevation: 0 m

Observation: every 1 hour

Short-term
abnormality of
air pressure

Abnormal air
pressure
sensor

Temperature
equipment
maintenance
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The numbers of stations in Region Il : 937
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Location of all land surface stations reporting station level pressure (SLP)
observations in Region Il over the six-month period from January to June 2018



The numbers of suspect stations : 12

Table 4 List of suspect land surface stations during the period from January to June 2018 -BIAS |B|AS| >= 3 hPa for SLP and MSLP
|BIAS| >=30 gpm for GZ
E o maLmmTewm st © b
38262 4295 598 945 53 SLP 718 109 417 432
W T80 115 066 19 -SD SD >= 5 hPa for SLP and MSLP
38880 3798 5835 312 522 SLP 710 4 110 1264 1269 SD>:40gpmforGZ
ML 70 0 182 -005 182 $D>=6 C forT
38944 3748 6938 447 448 SLP 720 0 168 568 =2
MSLIP 720 0 238 -7.39 42111 3032 7803 683 962 SLP 103 1 103 615 624
38047 3723 6908 327 485 SIP 356 0 211 -3.10 MsLP 702 0 186 -452 489
MSLP 717 0 246 -0.37 43201 1542 7563 670 607 SLP 706 0 081 307 318
40945 3482 6782 2550 3196 SLP 255 2 125 652 MSLP 706 0 099 -134 166
MSLP 254 1 517 1A 43418 858 8125 79 12 SLP 683 0 064 487 491
MSLP 683 0 062 -010 0.3
44424 2928 8217 2300 3072 SLP 460 1 159 437 465
Gz850 457 0 1481 -4361 46.05
44429 2805 825 634 784 SLP 3% 1 08 367 377
MSLP 387 0 196 -152 248
48926 2025 10043 5318 576 SLP 435 11 205 1343 1358
MSLP 433 0 157 -131 204
41244 2423 5592 372 413 SLP 647 8 419 447 613
MSLP 635 7 422 -185 461




Abnormal

pressure
deviation

COUNTRT: Uzbekistan

STATION : CHIMBAJ

Air pressure

Sensor is
abnormal

COUNTRY: Oman

STATION : BURAIMI
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Abnormal

pressure
deviation

COUNTRY: Turkmenistan

STATION ASHGABAT

Abnormal

pressure
deviation

COUNTRY: Afghanistan

STATION BAMIYAN
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Tracking & Improvement of Abnormal Pressure Data

1. Communicate with the station and repair the air pressure

Sensor.

56307. 55680 station

2. Communicate with the station and check the surrounding
environment of the air pressure sensor.

53567 station

3. Communicate with the data transmission department and

check the data transmission operation software.

54321 station



( 2 ) Radiosonde Data Quality Evaluation

Comparing the data quality evaluation methods
of WMO, ECMWF and JMA, we can
guantitatively evaluate and monitor data quality
of radiosonde, find and solve the problem of
data quality in time, improve the data service
quality, and fully support the new requirements
of the World Meteorological Center for global
meteorological data service.

60N
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286 radiosonde stations of WIGOS Il

120E 150E

Reading observation data and mode

data ]

\

Calculation deviation : BIASi=0-B | BIASi |>a ?

v

Average deviation, standard deviation

and root mean square error are

calculated. [

Gross error percentage

|

calculated
According to the
espective thresholds of mean
deviation, standard deviation
and root mean square error,
whether
\ 4
Output gross error
1 percentage

|

deviation and root mean square

Output mean deviation, standard J
error.

end

Quality evaluation method of O-B
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IDENT OBSTIMEELEMENT LEVEL

30758
31004
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Comparison of evaluation (height)
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WMO | OBS
IDENT | TIME | ELM | LEV
01400 00 Z | 1000
01400 12 Z | 1000
04360 00 Z | 1000
04360 12 Z | 1000
17351 00 Z 70
22820 12 Z | 200
22820 00 Z | 200
27962 12 Z 50
34882 12 Z 50
40437 12 Z | 850
42299 12 Z| 925
42299 Z| 925
7122 12 Z | T000-
47122 00 Z | 1000
\_47158 00 Z 30~
78988 15 7~ 1000
YLVI6W 12 Z | 400

Coincidence rate: 34%

JMA

WMO  OBS ELE-
TDENT TIME MENT LEVEL
01400 00 7 1000
01400 12 7 1000
04360 00 7 1000
04360 12 7 925
279 W *ﬁ\\\\go
M7137 00 7 B5Q
10437 12 7 925
47122 00 7 1000>
17122 12 7 1000
M58 00 . a0
\/
78486 00 7 850
78088 12 7 1000

Coincidence rate: 84%

China has the ability to assess the height, but there is still a gap

with the international level.



Comparison of evaluation (wind speed)
China EC JMA
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China has the ability to assess the wind speed, but there is still a
gap with the international level.



Comparison of evaluation results——wind direction

IDENT OBSTIMEELEMENT LEVEL

42867
42874
43192
43599
57972
57972
57972
57972
57972
57972

April

IDENT
54374
57972
59280

May

China

DD
DD
DD
DD
DD
DD
DD
DD
DD
12 DD

Tl =
ERoocolooo

500
500
400
500
500
300
250
300
250
150

OBSTIMEELEMENT LEVEL

0 DD
12 DD
12 DD

300
300
150

(

EC

JMA

WMO
IDENT

OBS
TIME

ELM

WMO OBS ELE-
IDENT TIME MENT

457972 00 | DDN(E7972 00 DD

N

\NE@?Q

12

4

DD~

NO

]2 12
WMO OBS ELE-
IDENT TIME MENT

7972 oo)




Tracking and Improvement of Abnormal Wind Direction Data

IDENT OBSTIME ELEMENT LEVEL LAT LON NUMOBS BIAS MAX_SPRE SD China - CHENZHOU[57972] Time sequence diagram of Observation - Mode deviation
DD 200 53.23 63. 62 5.00 -10.50 3.08 10. 03
DD 500 47.12 5192 23.00 13.28 837  17.09 presee T CUSERVATION SAS T RMS S 688 ® moda i cheerve X ekt
DD 200 -0.68 73.15 2500 -19.03  8.08 17.34 e
DD 400 18. 77 98.97 7.00 11. 64 6.15 10. 99
DD 150 15.25 104.87 5.00 -11.62 9. 44 20. 44
DD 300 7.17  100. 60 6.00  19.17 3.10 6.41
DD 150 25.73  112.97 31.00 -13.24 4.47 5.90
DD 200 25.73  112.97 31.00 -11.26 3.21 4. 64
DD 250 25.73  112.97 31.00 -11.64 2.71 4. 14
DD 400 25.73  112.97 31.00 -13.75 5.74 7.17
DD 500 25.73  112.97 31.00 -10.10 6.91 8.34
DD 150 25.73  112.97 30.00 -10.60 4.36 5.79
DD 200 25.73  112.97 30.00 -11.73 3.24 4.67
DD 250 25.73  112.97 31.00 -11.25 2.54 3.97
DD 300 25.73  112.97 31.00 -10.97 2.01 3.44
bD 400 25.73  112.97 31.00 -10.46 2.73 4.16
DD 500 25.73  112.97 31.00 -11.33 6. 26 7.69
IDENT OBSTIME ELEMENT LEVEL LAT LON NUMOBS BIAS MAX_SPRE SD China - CHENZHOU[57972] Time sequence diagram of Observation - Mode deviation
41256 00D 500 23.58 58.28 500 -11.48  8.02  9.76 + MODEL ® OBSERVATION BAIS - RMS ® OBS O
120D 400 35 102.9 28 1078 .24 11
0DD 500 25.7333 112.9667 28 -13.26  6.79 834
0DD 400 25.7333 112. 9667 28 -11.54 384 5.39
0DD 300 25.7333 112. 9667 28 -10.74  2.63 418
0DD 250 25.7333 112.9667 28 -10.86  2.05 3.6
0DD 200 25.7333 112. 9667 28 -11.91 3.03 458
0DD 150 25.7333 112. 9667 28 -10.06 294 4.49
120D 500 25.7333 112.9667 28 -10.43 445 471
120D 300 25.7333 112. 9667 28 -10.85 414 4.4
120D 250 25.7333 112. 9667 28 -11.06  3.87 413
120D 200 25.7333 112. 9667 28 -10.54 436 4.62
IDENT OBSTIME ELEMENT LEVEL LAT LON NUMOBS BIAS MAX SPRE SD China - CHENZHOU[57972] Time sequence diagram of Observation - Mode deviation
43369 0DD 400 8.30 73.15 6.00 -15.65 8.15  20.94 * MODEL & OBSERVATION BAIS = RMS & 065 ® mode -+ observe  bais
48453 0DD 200 13.65 100.60  19.00  13.81 726 13.84
48453 12 DD 500 13.65 100.60  14.00  19.95 9.10  14.36
51839 0DD 300 37.07  82.68 30.00 11.13 3.02  13.96
12D 400 3148 92.07  28.00  10.86 8.71  17.59
0DD 250 25.7333 112. 9667 31 -10.17  -1.34 3.49
0DD 200 25.7333 112. 9667 31 -1L8  -L01 3.82
0DD 150 25.7333 112. 9667 31 -10.62  -0.72 4.11
120D 500 25.7333 112. 9667 31 -10.64 8.32  10.89
12 DD 400 25. 7333 112. 9667 31 -10.87 6.15 8.72
120D 300 25.7333 112.9667 31 -10.52  3.02  5.59 ol : : SN
1900 200 25,7333 112. 9667 31 -10.3 163 49 0301 0303 03-06 03-08 03-11 03-13 03-16 0318 03-21 03-23 03-26 03-28 03-31
120D 150 25.7333 112. 9667 31 -10.86 1.64 4.21

Suspicious station Station id : 57972 ( China )



( 3 ) Doppler Weather Radar Data Quality Control
—Only for China

Technical Route: Basic Quality Control, Modularization, Intellectualization

Pre-processed base data and Modularization:
product data 1.Check and Verification
Improve | 2 Feature Judgement -
—>| 3. Attribute Recognition <>| Platform
4. Spatiotemporal Statistics
Eliminate: Eliminate +
1.Bad Test Pattern
2. Electromagnetic Interference Echo Clear Velocity User
3.Ground Clutter/Abnormal Propagation sky Usage
Clutter Echo Dealiasing
4.Sea Clutter +
5.Noise/Isolated Echo Intellectualization:
£ 4 — = Feedback
/ Develop | 1-Multi-source Data
Rainfall Short Term Numerical Scientific 2. Physical Ass.ociation <>
Estimation Prediction Prediction Public Service Research ——>{ 3. Deeplearning .
4. Manual Supervision

Basic Quality Control
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Data Acquisition Monitoring
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(4 ) OSCAR/Surface----- Metadata Maintain

»Nominated a National Focal Point for OSCAR/Surface

»Maintain the metadata of 88 Sounding stations and 385
surface stations

»Update the metadata of relocated stations every year

» Correct any erroneous and/or missing metadata identified in

OSCAR



OSCAR/Surface----- Metadata Standard

®WIGOS metadata as primary template
v'10 categories
v'65 elements :

i
=

®Add new metadata elements
vAmount to 73 elements /x
+Station evolution |
+On duty |
+Obstacle type

+Interference source
+0Observation environment assessment L e——— Te——
+etc.... L




OSCAR/Surface----- Share Metadata

D CMA Metadata DB

API

OSCAR DB

a
Oteerving Systems:
Capabity Anatysis
and Raview Tool
Homa | Searcn | Crtcal eview
g
PR e
Quick access
ke s seatorm, For
X & =
-
Generate station lists by e s
o =
wan -
i pecplebr: ——
z a2
Filter map
m .
By prograem / network:
e
™ ata
- PN
whoe unn
ae 1and or ocaan suface @ subsurtoce ® aho or river & e
rr—
Latestnews
- sem
20164430
oy unavstati on 13 Decamber 2016 beteeen 14,00 3na 16 =
20169031 - " ww wm WS e /)
2 vion smuatee

CMA system

The new system is under development



( 5 ) Optimization of the Surface AWS network
CMA practice of RRR tool

The RRR cycle of the optimization AWS network

Comprehensive analysis and
decision-making
. . - How many?
20 decision-making and statement

* Requirements by NWP
(impact study)

Where?

Requirements and critical rey

¥ Y

:-
20 1 - Requirements and critica
I review 1

1 /' The status of the existing AWS

20 1? Capability .

Which?

e —




Mutual reciprocity and mutual benefit

Capability analysis

Scale, path and area
Forecast analysis of high impact
verification weather system and
severe weather events

Numerical model  The method of
Equipment, site, application
Guarantee conditions.

selection of 9819 regional

stations

improving
assimilation

rate OSE\O0SSE\FS0

Analysis of data
quality of regional
AWS

The density analysis of
AWS on the falling area
and path, and 6638
regional AWS were
selected

Improve forecast
ability and level

Blacklist analysis

(quality, topography)

OSE\OSSE\FSCO 8174 sites

Improve

observation ability
and level

* RRRis a process with combining the science and engineering process of the system.

* Both the observation systems, forecast system and met. service systems benefit from the
RRR process.



Comparisons of the layout before and after the optimization

before after

The density of National station

The density of National station
and 8174 regional AWS

. Density
Doty (s112/10000km?)

(site/10000km?)

® BIFIEATEY (534)
© BRE-MTHi C

Heavy
rain

days

Selection site distribution in 2016

© Selection site : 8174
- National site : 2423

Gale days




Il. Next work planning



(1) Human resource training plan

Based on the RTC-Nanjing (Beijing), RWC-Beijing(MOC/CMA)
will joint other units, development training course and open a

training course every year for all member of RA II.

MOC/CMA gathers a large number of top technical expert,

and plays an important role in various WMO working groups.
Postdoctoral visiting scholar.

Organize expert on-site technical training for one week every

time.
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Based on the RTC-Nanjing (Beijing), RWC-Beijing(MOC/CMA)
will joint other units, development training course and open a

training course every year for all member of RA II.

MOC/CMA gathers a large number of top technical expert,
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Organize expert on-site technical training for one week every

time.



Q3.6.3-1 Have you ever attended a training course on
OSCAR/Surface?

M 1. Yes
B2 No

B 3. Don’t know

RA Il WIGOS Workshop - Regional WIGOS Centres (RWCs) and its services for Members, Tokyo, Japan,6-9 March 2019 1



( 2 ) provide technical support and service

* Based on the RIC-Beijing, RWC-Beijing(MOC/CMA) can help all
member of RA Il. to find the cost-effective instrument or

observing system.
* To build RWC website and hot-line telephone.

www.observation-cma.com

B




( 3 ) to strengthen cooperation between members

* to strengthen bilateral cooperation;

* to joint implementation of the "One Belt And One Road"
international development, to promote an action plan on
redesign and improvement of the GBON.

- AWS: unattended from station to information center

- Sounding station: let us have a best try to make those
silent station alive ! Together!




Thank you
Merci
YR

HLYMED

WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale




