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UN's Global Framework for Climate Services

(GFCS)

* 5 components for a climate service (as identified by GFCS) are:

www.wmo.int/gfcs/components-of-gfcs

* User Interface platform

 Climate services information system
* Observations and monitoring

* Research, modelling and prediction

* Capacity development

Research and Development
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Align closely with those identified in “Establishing integrated weather, climate, water and related

environmental services for megacities and large urban complexes (initial guidance)”

Grimmond et al. (2014)
www.wmo.int/gfcs/sites/default/files/events/Expert20Workshop//WMQO Megacity IMP Plan.pdf
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China iS UrbaniZing rapidly Country Profile: China
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Objective
Unlver5|ty of
@ Reading
* To assess current climate services and needs for cities in China
* City based climate services (CBCS)

Methodology

* Data collected: questionnaire

* Distributed by Shanghai Institute of Meteorological Science (SIMS),
Chinese Meteorological Administration (CMA)

* Todirectors and/or experts of provincial level meteorological services
across mainland China (74 responses) :

* Weather Centres

* Climate Centres

* Institutes of Meteorological Science (IMS) (Research Centres)
» Service Centres

* Additional information through visits to 4 centres & within SIMS and Shanghai
Meteorological Service (SMS)




Urban Climate Services Survey: Methodology —_—
ey University o

Grimmond et al. (2015) & Reading

Respondent: Characteristics * Person
* Citiesinthe province

* Province setting
* Meteorologicalimportance

:

Grimmond et al.



Climate services & climate/weather elements

Services for \ CBCS needs related to Grimmond et al. (2015)

D University of

Lightning
Disaster Risk Typhoons Cold waves Hail
Rain storms Gales
AEIEEETE Snow storms Wind warnings Fog
(DR) 9 Frost

Heat waves Drought Other




Mongolia

Respondents: 74, from all provinces
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Most important climate elements for CBCS,

Unlver5|ty of
ranked by each survey respondent g Reading
— ¢+ Rainstorms: most concern across all regions
% * Typhoons and snow: very important in some regions
* Air quality and haze: high priority in the north
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Top 3 most important climate elements for
University of
CBCS, ranked by each survey respondent B8 Reading

* Strongregional dependence
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Number CBCS currently delivered:

by type and number (N) of respondents (SR) and timescale o

70

40

20

‘T
X

Typhoons I
m e -
es I .

ht |

rm

ing I

A quality (AQE irnde:) |

ing I

x

n I
g ¢
g I

x I —

COPD s
Influenza S
Asthma I

EEZLEE o PEZEERELO RS

§8Csc e T CE T8 pEEFEEE

£E:Eg 80D t5= =222g3" 253

Sg2sz: “= £9s S5E5¢ ££8

»TSE §<8 #2°F 355

§ o
f g $5¢
E £S5
B
<

— ] = -
=E |=Enl= w |8 (B
] — e
- B2 Al 0 S5l d= 4
T o =g &
£ o2a|l5 8le Fl>=Ealac|s =
g S80S IF 222 <
g i) =5 DE‘ = o =
= | 32 A RS
— w w|T [

Grimmond et al.

.
I
I 5
Lk |
e
ather |
emperature I
an planning IR
onstruction Y .
Wind farms N B
gy .
ce IEEE—
ing X
jical B«
management IR X WA

| % W x il
e
IPFBEEE B L5852 ERE5EEE
s 3L EEE L8 rETErE E2 2E§
3 0O P TEEGg g S22 d S =1
SLito 3 2ol .1:83 @ = = B
S 2225 p2LE5STELECS 5 EF
5588¢gL% BE8E2E0gZ,858 8
E5_,58¢2 S g £ 5 5
oDg2aos g o 3 D @ o
o389 E 5 € £ 5
= < B 2 g2
= k=) -
5 3 5e
= o ‘w @
{=21 —
£ S E
£
§ £E
= =
= S5 =
=3 @ Z
= i

=3

P

Urban ecolos

Wwate

u Other

W Years
Months

m Weeks

M Days

M Events

XN

COERE e

cify) M

ncy services I

Others CEP B¢

jons I

= 5

@

ur operal
it opera
ites (sp

38w D

Airpe

Harb
Other transportation

University of

Reading

* Bar: cumulative sum of the
CBCS delivered for all the
different time periods

* X =number of respondents N

* bar >N CBCSis delivered for
more than one time period
(event, day, week etc.)

* Most CBCS are for events or days

* some for longer periods: weeks,

,years

* Disaster risk management: mainly for events

Grimmond etal. (2015)




Number CBCS currently delivered: o
by number (N) of respondents (SR) @ R‘;‘gglltaogf
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* Regionally:

e sand storms: north China
* most provinces: air quality (or haze) CBCS deliver
* CBCS for ozone: largest cities e.g. Beijing, Shanghai
Grimmond et al. (2015)
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CBCS currently delivered

Unlver5|ty of
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Environment (ES)

Ozone
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Delivery
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 Capital cities: better served than regional or other cities
» except for services related to wind farms

Service Products Capital city Regional level city All cities in province Other (specify)

Disaster Risk Management| DRM All 94.4% 75.5% 65.6% 69.0%
Environmental Services ES All 91.6% 70.1% 53.9% 58.1%
Human Health HH All 86.2% 63.6%
Flooding, urban fire 83.8%
Daily City Operations DO risk, electricity demand ’
Others A few of cities provide these services, but methods used are various
Transportation Tr All 86.6% 51.3% 51.3%

. Wind farms, solar 61.4% 66.7% 50.9% 75.4%
Economy and planning EP energy, energy trading

Others 80.0% 53.8% 53.8%




Delivery: Smallest spatial scale

@ Unlver5|tyof
 CBCS are delivered at a range of spatial scales: Reading

e C itny, ward (particularly for disaster response) and buildings
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Involvement in the development WFO Weather Forecast Office
CcC Climate Centre

IMS Institute of Meteorological Science
EC Environment Centre
Weather Forecast Office developed the CBCS PWC PUinC weather Centre
Meteorological Information Centre.
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% Products WFO CC [IMSorEC PWC MIC University Other

Disaster Risk

Management (DR) all but drought

drought 38.9 59.3 13.0 9.3 1.9 0.0 3.7

Environmental all 53.0 10.3  38.9 9.2 2.7 0.5 3.2
Services (ES)

H“rr‘(a”H:'ea'th all 135 0.9 22.2 68.7 1.7 0.0 0.0

Daily City

e - all 46.3 7.5 7.5 48.8 2.5 0.0 1.3

Transportation (Tr) all 43.3 2.4 7.9 62.2 0.0 0.0 0.0

SEAnein e all 13.2  50.6 6.9 305 0.6 4.0 2.3

planning (EP)




Methods used within the CBCS

Method

Description
Physically based model

Numerical Model

Time series analysis, regression
analysis, efc.

Warnings given when reach certain
threshold

Statistical Model

Threshold

Index
Synoptic Method
Climatic Method

Based on the synoptic chart
Climatic statistics

Service depends on observed data
Observation

GIS technique used for service
Different approaches used to
produce an analytical report

GIS Mapping
Analytical Input

Examples

CFD model analysis to determine likely impacts of different billboard
designs

Climate model and air quality model (WRF-Chem).

NWP: Global Spectral Model(TL839L60), Meso Scale Model
(GRAPES_Meso), 10 day Ensemble (T213L31),

Typhoon deterministic & Ensemble forecast, SMS-WARMS, etc.
Heat Health watch system in Shanghai (Tan et al. 2004)

Heat wave: 36°C

Gale: 13.9 m s

Haze: visibility <3000 m and RH<80%, or PM, 5> 150 g m-
Heat index, UV index, etc.

Rainstorm, typhoon, sandstorm, etc. forecast.

Climate atlas

Lightning for lightning warning

Acid rain detection

Pollen sampling, etc.

Road thermal mapping, urban waterlogging

Environmental evaluation, climate based design suggestion for
construction (buildings, project, etc.)

e commonly used
e statistical
* synoptic methods
 Observations




What are the challenges? Unversiy of
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* Engaging with individual end-users more challenging than with organisations
* Particularly anissue for health related CBCS

* Challenges with organisations
* lack of resources to allow personnel to be involved
 perception that the organisations do not have anything to offer

* Survey only obtained responses from within CMA
* broader range of stakeholders would provide additional important insights
* Within CMA:

* recognise key role of specific government departments, city planners
and social scientists to better understanding how the services are
being used




Benefits of the CBCS _—
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* Understood to be multiple

* varying between the different services (as expected):
* reduction of accidents

better allocation of resources

advanced warnings

improved health of vulnerable (young and elderly) populations

urban safety




Greatest challenges in development of services
University of
@Rea ||¥:g
» Spatial/temporal scale of forecasts
* Data availability

* meteorological
* land surface

Performance of the CBCS

* 80% respondents — current performance:
* satisfactory but would benefit from improvements

* Strong sense that the CBCS have correct temporal scale

* not always the correct spatial scale




Greatest needs identified for CBCS improvement
Unlver5|ty of
@ Reading
* Forecasting of rainfall and flooding, particularly high intensity events
* refined rainfall forecasts and warning services, time resolution: 0~3 h

* enhanced services on rainstorm intensity
* flood warnings at block-scales

* Short-term prediction products:
* disaster weather lightning hail fog
* roadicing heat waves cold waves drought

* Haze: betterinsights when and where developing, detection and forecasting
* PM,,and PM, .
* Composite indices of meteorology and health




Next stage: Development of a pilot CBCS
Unlver5|ty of
R
* UMEP (Friday: Lindberg et al. ) — User Interface @ eading
 ULSM
* e.g. SUEWS -Friday (Ward et al.; Jarviet al.)
* Observations - Thursday Tanetal. (BAMS 2015)

* Posters: Aoetal.,Pengetal., Tangetal.

Startup: identification of end-user

needs, hazards and partners -
ST 7‘ R e Application Evaluation of CSCBT Dissemination

Communication
Database and _ Impact
sharing

_—
8 Modeling and
T prediction

Observation

GUI wrapper with CBCS capability I

Reports

S

i CBCS
ULSM selection, SR T
Improvement developments

T 1 |
Climate Surface Evaluation of ULSMs
forcing info

Workshops

Exchanges

v
5 Applications

Papers

juawdojenag Ayoede)

Research and Development

V. .
Commuhication ]‘
and outreach —

l Future Climate Predictions
. Past Climate Data
. Evaluation

Presentations

CBCST

Grimmondetal. 2014 Grimmondetal. 2015

Grimmond et al.



Final Comments
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* China's cities experience: wide range of climatic & meteorological conditions

» Conditions of particular concernin one city (flooding, haze, windstorms etc.)
may not have the same importance in another

* Strong regional dependence:
* what climatic elements of most concern to different branches of CMA
 pattern of CBCS have been developed

* CBCSin China: well developed, range of different time scales appropriate for
different applications (warnings, forecasts, operations)

* City based climate services (CBCS) needed for:

» day-to-day operations of cities e.g. for public health, transport operations,
management of energy demand and water supply), for emergency response, and to
inform urban design and development

* wide range of temporal (events to decades) and spatial scales (cities, small and
large; neighbourhoods/ subdivisions; buildings)

* fundamental to the economic prosperity of China
* wellbeing of the majority of the Chinese population

* Report: contains wide database of CBCS mformatlon —for China




Urban Climate Services Survey: R riveriyof
Reading
Methodology

* Visited CMA offices in 3 Provinces
« Shanghai: Shanghai IMS (collaborators)
* Zhejiang: ZIMS, Hangzhou Meteorological Bureau
* Jiangsu: Suzhou Meteorological Bureau

* Discussed: approaches taken to services, structure of development
and delivery of services




Example: What improvements are needed?
University of
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* (Choose and add appropriate comments below. If more than one
response, Please rank it according to the priority?)
1. higher resolution meteorological input data
2. better GIS/surface information
3. more/different measurements
4. better interfaces for users
5. other - please specify
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better GIS informstion |- [> o |® [§D| e <] 0o ®@ | oo | <+ |o + o+ |a e ® -
higher resolution met e O >0 o e + 8 @] 0e 0 O +d « o + @ « + » B o
| e 5 | c | s | - | W
1 1 L L L L L 1 1 L L L L L 1 1 1 L L L L L 1 1 L L L L L 1 1
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What are the specific elements of the climate of
particular concern for the major citiesinyour ¥ Reading
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