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~ NCC Established on Feb. 21, 1994
- | WMO Regional Climate Centre in RA Il (2009) ;

\Ng _ ; Global Producing Centre for long-range forecast (2006) ;
East Asian Monsoon Activity Centre (2006);

' Centre for Extreme Events Monitoring in Asia (2010)

. Third Pole Regional Climate Centre (2018)
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Climate Monitoring and Diagnhosis

1. Basic Climate State

Global Temperature
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2. Atmospheric Circulati

Key Circulation System
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Global Monsoon System
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Independent monitoring,

Global Ocean Temperature
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4. Snow Cover and Sea Ice

Snow Cover
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5. Major Disaster

Global Disaster
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Climate Extremes

Rainstorm and Flood
Tropical Cyclone
Heat Wave
Blizzard and Snowstorm
Severe Convection Weather
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Climate prediction covers many aspects

Extended-range

(D~

* Temperature
anomaly

* precipitation
anomaly

* TC (Jun-Sep)

* Cold air process

(Sep-May)
e ENSO
Monthly

®

Summer (T, P, TC,
monsoon rainfall)
Winter (T, P, EAWM)
Spring (T & P)
Autumn (T, P, Autumn
rain in western China)
Rolling season

Seasonal

Spring southern

China
Spring sand dust/sand storm
Summer surface rainfall in
Three Gorges of Yangtze River
Summer surface rainfall in
major river basins

First frost date in northern
China

Forest fire-danger weather
ratings

Air pollution in winter season

Industry and
professional service



Global monitoring, global prediction and global service
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® Global prediction:
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Develop global deterministic

® Global monitoring: Real time monitoring of the

most important climate phenomena, basic elements,

and extreme climate disasters in the ocean, tropical,

and polar regions.

Global monitoring

MJO Phase Diagram [RMM1, RMM2]
Monitor (GRAPES+FY3D): 20210427-20210610
Phase‘ 7 (Western Pacific) Phase 6

and probabilistic predictions based on multimodal 3

sets, as well as objective prediction products for

major climate phenomena
Global services:

climate centre

Play the role of WMO regional
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Accurately predicting the temperature trend of

winter in China in the past five years

2018 (69.4)

2019 (90.2)

2020 (75.9)

2021 (41.7)

2022 (75.8)
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The average predicted winter temperature in China in the past 5 years is 70.6 points
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BCC climate model development
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CMA Climate Model Prediction
System

@ The First Improvement

CMA-CPS v3 CMA-CPS v2
Quasi-operational application in March 2021 ‘ Operational application from 2015
BCC-CSM2-HR BCC_CSM1.1m
Coupled Atm. BCC-AGCM3-HR(T266L56) BCC_AGCM2.2(T106L26)
O] Land BCC_AVIM2(T266) BCC_AVIM1(T106) .
comprnris (311 BOC AVIM(7260 o Loy € The Second Improvement:
ICE  sISv2 (1/4°) SISv1(1/3°~30km)
Run frequency  monthly monthly €4 The Third Improvement:
Integration 7 months 13 months
Initial condition Coupled Data Assimilation system Atm.: NCEP R1; Ocean: NCEP_GODAS
(Ocean & ICE)
Ensemble scheme SPPT+LAF 15LAF+9SV (SST) H
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Ensemble members 21 24 .
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Prediction Review for percentage of
Precipitation rate in 2023JJA

Observation for JJA 2023 Prediction for JJA 2023
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i CMA-CPSv3 seasonal forecast Ensemble Size = 21 Data: Model & Observation month averaged: 06-08
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CPSv3 model suggested that in 2023 Summer:
More Rainfall in North, Southwest, and South China.
Less Rainfall in middle and lower reaches of the Yangtze River
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Prediction Review for 2m Air Temperature
Anomaly Iin 2023JJA

Observation for JJA Prediction for JJA 2023

2023 2-m Air Temperature Anomaly Dates: 202306 - 202308
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The CPSv3 model predicted an above normal warm summer in China.
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China Multi-model Ensemble
Prediction System

FEZEAEATN (CMME) R%2.00 A&
‘ China Multi-model Ensemble Prediction System v2.0
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Based on several domestic operationally-run climate models and internationally
Imported data, Beijing Climate Centre has established the China Multi-model
Ensemble Prediction System(CMME). It provides the prediction and verification
products of basic climate elements such as temperature and precipitation, as well

as the primary climate variability modes.




Model Members of CMMEV2.0

China Multi—Model Ensemble System

Run Models

|

[

CSM1.1m

) ) o)

peeaaa |2 [ mst |

Collect Data

ECMWE-
|- SYSTERMS5
NCEP-CFS5v2
JMA-CPS3

Uniform format

Uniform Specification

| Retrospective
' Forecast
.

HPC

Real-time
Forecast
J

Climate Variability
(ENSO, MIO, AO,

WPSH, 10D et al.)

~
Error correction

Climate Elements
(Temperature,
Precipitation, et al.)

‘ Institution G Ocn. Ensemble Lead times
Resolution Resolution Size (months)
24 13

BCC-CSM1.1m BCC(China) T106, L26 1x1L40
FGOALS-f2 IAP(China) 1°°k"‘L§;°°km' 1%1 L50 35 6
FGOALS-s2 IAP(China) R42, L26 1x1 130 4 6

NZC-PCCSM4 IAP(China) 25%X19 L26 1x1 8 6
CAMS-CSM CAMS(China) T106, L31 1% 1,150 8 6

NUIST NUIST(China) T106, L19 zxz(ta‘(’)‘c 0.5), 9 24
SE\?S"q_Vg'\'ZS ECMWF(EURO) 1319, LO1 ORCA 0.25L75 15 6
NCEP-CFSv2 NCEP(USA) T126, L64 1% 1140 4 9
JMA-CPS3 JMA(Japan) TL319,L100  0.25x 0.25,L60 100 6

The CMME-S2D subsystem is composed of 9
climate models, providing the deterministic and
probabilistic prediction products of the air
temperature, precipitation and sea surface
temperature in the next six months on monthly

and seasonal timescale.
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CMME-S2S Products (Products: ten-da

Introduction

Seasonal to Decadal
(CMME-S2D)

Sub-seasonal to Seasonal
(CMME-S2S)

Verification and Evaluation
(CMME-VECOM)

Climate Phenomena
(CMME-CPPS)

Monthly Products

Rainfall T2m Z500

Ten-days Products

Rainfall 2m 7500 Global Rainfall

Pentad Products

T2m

Global T2m Rainfall

Temp. Anomaly Ini. date: 20230821

MME for 20230821-20230831 CMA for 20230821-20230831

NCEP for 20230821-20230831
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Ten-day forecast: Provide forecasts of precipitation, temperature, and H500
for each mode and multimodal ensemble on the first day of each ten-day

Ten-day forecast: Provide forecasts of precipitation and temperature
for multimodal ensemble on 1st and 6th day of each month
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CPPS Based on CMMEvV2.0

CMME-CPPS: Climate Phenomena Prediction subsystem

-
Climate (DDA Climate \
BCC-CPPS - .

phenomenon prediction \ CMME-CPPS:
mechanisms applications

. - SEMAP2.1 (ENSO)

yl
[ ]

S _ IMPRESS2.0 (MJO)
Dynamical climate B Physics-based
models (GCMs) »» statistical models MATES (Sea—ice, Mld-hlgh Iatitude)

PEACE (East Asian circulation)
EAWM/EASM
and WPSH pred.

| ISV/MJO Monitoring and Prediction System (IMPRESS2.0) |
System of ENSO Monitoring, Analysis and Prediction (SEMAP2.1) I ﬂ

patterns and attribution observation

diagnostics diagnostics prediction

I ] l l ] ] I [ AO,NAO,PNA ] [ Polar Sea Ice ] Mid-high - -
latitude Snow { Primary East Asian Circulation Patterns J
« Predicti
Atmosphere— Dynamic Physics— BCC CSM Statistical CMA analysis BCC_AGCM BCC CSM 1SV-based MJO 'L 'L | E— i
ocean indices, diagnosis— based ensemble (analogue)— and FY satellite prediction prediction STPM statistical [Sub-seasonal to Seasonal Monitor and Analysis ] o [ Multhmodel Enserble ]
Tstical dicti d 1cal l l l l Statistical prediction Prediction

evolution analysis prediction diagnostics correction
Physics-based Multi-model Multi-model Statistical-
T T T | Statieti : = —
[ atistical sub-seasonal seasonal dynamical [ Philippian ][ Siberian ] Bmking]
<P ; P T ble) Real-time monitoring ISV/MIO Ensemble prediction of ISV/MJO Prediction prediction prediction correction Anticyclone ]{__High
onitoring Analysis rediction (multi-method ensemble s . S
I I indices, fields and impacts indices and reconstructed fields l l l l T
| | [ Mid-high latitude climate phenomena prediction and the influences on China ] [ Climate influences of the circulation patterns ]

|
( ) L

ENSO operational products—Climate applications

[ ISV/MJO-based subseasonalforecasting and applications ]
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CMME-CPPS Products

ChinaMultimodel Ensemble Prediction System (CMMEv2.0)
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_ Seasonal to Decadal Sub-seasonal to Seasonal Climate Phenomena Verification and Evaluation
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MJO MME Prediction

_ o ® MJO predictionskill is about 27 days (correlation
® MJO Multi-model ensemble prediction exceeding 0.5) during the past 3 years.

MJO Phase Diagram[RMM1, RMM2] Correlation Coefficient RMSE
Monitor (CRA+FY3D): 20230401-20230430
Forecast (BCC-CSM2-HR/Fgoals-f2/CFSv2): 20230501-20230609
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25km-resolution sub-seasonal grid prediction based o
Super-Resolution technique
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€ With Deep Learning-based Super-Resolution, the
output of CMME-S2S with 150km resolution are
downscaled to China with 25km resolution

€ The real-time grid prediction products of temperature

and precipitation with 25km resolution for the future

12 pentads are released at the Test-Bed of NCC/CMA
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Higher resolution prediction products based on
dynamic downscaling
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€ Development of 15km dynamic downscaling
prediction model

€ Lower simulation error of temperature and
precipitation than that of 30km

€ Sub-seasonal prediction nested CMA-CPSv3
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Outlines

» Climate Monitoring and prediction

» BCC-Climate Model and Multi-model Ensemble Prediction
» Meteorological Disaster Risk Pre-assessment

» Climate services in BCC

» Future plan
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»Disaster Risk Reduction
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BCC roadmap for Risk Management
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2. Disaster Monitoring 5.Risk assessment 6. Early warning and
climate service
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1.Establishing a technical scheme for objective risk pre-
assessment of single disaster and comprehensive risks

Development of the objective assessment:
Key technologies for typhoon disaster risk

>
assessment
>

Rolling risk pre-assessment of typhoon disasters.
A preliminary overall technical scheme for
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Meteorological Disaster Risk Pre-assessment at

different time scales

model

Risk pre-assessment products based on multi-
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1.Separate wind and rain of Typhoon,
establish the start point for assessing

2.Determination the weights of wind
and rain

3. Determination the weights of wind and rain in
different value intervals
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4. Comprehensive risk assessment technology




2. Establishing objective risk pre-assessment
product syst
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historical comparative assessment

risk identification
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3: Realizing the "gateway forward" of disaster risk pre-assessment
and playing a key role in decision-making services

support for "building the first line of defense for disaster prevention and mitigation".

Risk pre-assessment of "'Beijing-Tianjin-Hebei-Shandong-Henan extraordinary rainstorm disaster"'

o Both the extension and monthly disaster risk pre-assessment have caught the initial date and location of high risk of this

extraordinary rain storm disaster, realized the "gateway forward" of major disaster risk estimation, and provided technical

Short-term forecast (21t July start)

Extend range forecast (8" July

monthly (28" June start)
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3: Realizing the "gateway forward" of catastrophe risk pre-
assessment and playing a key role in decision-making services

Super typhoon Doksuri (2305)

» Rolling risk pre-assessment products of Typhoon Doksuri (2305) and
comprehensive assessment of its disaster risk in time

Dussuri rolling disaster risk pre-assessment

27th 29t July

e “mmm
o, "', ! mwmzv

28th-30t July

Dussuri disaster risk assessment
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Outlines

» Climate Monitoring and prediction

» BCC-Climate Model and Multi-model Ensemble Prediction
» Meteorological Disaster Risk Pre-assessment

» Climate services in BCC

» Future plan



Climate services

___________________________________________________________________________________________________________
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Climate services

_______________________________________________________________________________________________________________________
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Refined climate services promote the development level of

economic and social




Climate services for public

Focusing on climate hotspots and major climate events, we
organized experts to study and analyze them, provided

7 o] : . .
ot oaee. the press conference of the China Meteorological

ERSRPOLGRETIRIN BLERRSES B © Administration (CMA), the official WeChat of the National
CCTV Report Climate Center (NCC), and the national mainstream media,

etc. by making scientific voices and authoritative
interpretation.

EEEFEhAE | technical support for the press conference of the State
P | Council New Office, and responded to the concerns of the
e g & g : | society in a timely manner through multi-channels such as
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Future plan

» Continuously conducting research on the mechanism and predictability of
the East Asia monsoon
»Promoting the research and application of dynamic climate prediction

models.(Upgrade CMME,AI ...)
» Developing disaster risk pre-assessment verification techniques
» Developing comprehensive disaster risk assessment model

» EXxploring the establishment of an early warning system for climate change

risks 33
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