Climate Prediction Services
in Hong Kong
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An Overview of Climate Prediction
Services provided by HKO

1. Annual outlook (since 2001)

— rainfall in tercile category
— no. of TC within 500 km of HK

2. Seasonal forecast (since 2006)
— 4 times a year
— rainfall and temperature in tercile category
3. Experimental Monthly forecast (since mid 2008)
— still for HKO's internal reference only.
— rainfall and temperature in numerical values

— No. of TC in the South China Sea
— No. and timing of cold surges in winter

AW 55z e
@D I Hong Kong OBSERVATORY




Tool and data support

® A suite of global and regional climate model adapted
from Experimental Climate Prediction Centre (ECPC)

® Digital model data from WMO Global Producing

Centres (JMA and NCEP)

- Complete set of hindcast and model forecast data
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Welcome to Tokyo Climate Center Website.

This website provides global weather and climate information produced by Japan Meteorological Agency (JMA). JMA establishec
in April 2002 to facilitate the development of climate services in the Asia-Pacific region.
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Downloads The CFS was developed at the Environmental Modeling Center at NCEP . ltis a

News fully coupled model representing the interaction between the Earth's oceans,
CFSRR land and atmosphere. It became operational at NCER in August 2004,
Overview

Operational CFS
ENSO at CPC

Organization

The NCEP Climate Forecast System (CFS)

A description of the CFS is given in the following manuscript. Please
reference this article when using the data.

S Saha, 5 Madiga, C. Thiaw J Wang, W Wang, Q. Zhang, H M. van den

Contact Us
FUEHRUVENEE I Dool H-L Fan, S Moorhi, D Behringer, D Sfokes, M. Pena, 5. Lord, G.
Whife, W Ebisuzaki P. Peng, P. Xig, 2006 . The NCEPR Climale Forecast

Sysfem. Journal of Clirmate, Vol 18 Mo, 15 pages 34833517
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Annual Outlook — since 2001
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Annual Outlook for 2010

Annual rainfall in Hong Kong Near normal
(between 2200 and 2700 mm)
Number of tropical cyclones Below normal
entering 500 km of Hong Kong (6 or less)

Related links:

Seasonal forecast El Nifio and La Nifa

Climate change
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Annual Outlook - Tropical cyclones Affecting Hong Kong

® Previously : Poisson regression model using observed
Nino 3.4 SST

- Drawbacks: (a) perfect prognosis approach
(b) consider Nino 3.4 SST only

® 2010 : Poisson regression model using EOF coefficients of

GPC model hindcasts as predictors (on going project in
collaboration with Prof. Johnny Chan of CityU, HK)

- Hindcast verification : Outperformed climatology

- Only NCEP data are used for 2010, will incorporate JMA
data next year.

- Programming tool: R (powerful and free of charge)
- an on-going study and still refining the method




Poisson Distribution —
for modelling count data

P(X,A) =exp(-A) A*/x! forx=0,1,2,...

where A = average count

Poisson regression model (PRM):
log A=Ay +A X + A X, + ... + A X,

!

e 4
e
EOF coefficients

X; : principal components (EOF coefs)
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Eigenvectors — atmospheric patterns favouring
more TC coming within 500km
ason_u200ev_1

<ON

Steering flow over the Philippine
Sea.

The value of the EOF coefficient
depends on how much the
atmospheric pattern resembles this
eigenvector.
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Forecasting yearly N500 using statistical downscaling

Hindcast Verification
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Annual Outlook - Rainfall

® Previously : Statistical downscaling of model outputs
using simple linear regression approach

- Performance marginally on par with climatology

® 2010 : Gamma regression model (GRM) using EOF
coefficients of GPC model hindcasts as predictors

- Hindcast verification : Outperformed climatology

- Only NCEP data are used for 2010, will incorporate
JMA data next year.

- Programming tool: R
- an on-going study and still refining the method
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Forecasting yearly RF using statistical downscaling

Hindcast Verifications
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Seasonal Forecast — since 2006
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Seasonal Forecast for Summer 2010
(June to August 2010)

Hong Kong is expecting:
1. above-normal temperatures
2. near-normal rainfall

Mote:

1. The assessment is based on the Global-Regional Climate Model (G-RCM) operated
by the Hong Kong Observatory and dynamical prediction model outputs from major
climate centres.

2. The Observatory gratefully acknowledges the Tokyo Climate Center of the Japan
Meteorological Agency and the National Centers for Environmental Prediction of
National Oceanic and Atmospheric Administration, USA for providing dynamical
prediction model forecast and hindcast data to support the formulation of seasonal
forecast for Hong Kong.

3. Forecast for autumn 2010 (September to November 2010) will be MO FHEXE 11

10th September 2010. @ ) Hona KONG OBSERVATORY




— since Jun 2008

Experimental Monthly Forecast for June 2010

Experimental Monthly Forecast

Possible range '’

Tercile category '’

Mean o o
temperature 27 9°C 2i6-282°C Mear normal
Total rainfall 360 mm 200 - 520 mm Near normal
Tropical cyclones in the South China Sea'*'-
Period Number

1-10 June 1

11 - 20 June 0

21 - 30 June 0
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Seasonal / Monthly Forecast — methodology

® Bias corrections of forecast outputs from HKO global and
regional climate model (adapted from ECPC)

® Statistical downscaling (simple linear regression) of the
digital model data from WMO Global Producing Centres
(JMA and NCEP)

® Winter surge, tropical cyclones:
— Diagnosis / Analysis of prognostic charts and time series

® A New Direction in 2010 : Statistical downscaling using
EOF coefficients of GPC model hindcasts as predictors
— Both JMA and NCEP data are used
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Future Work

® [orecast seasonal no. of TC within 500 km of HK
(collaboration with CityU)

® Statistically downscale other climate models
- possibility of MME

® Pilot projects

- provision of experimental monthly forecasts for
relevant government departments for planning
purposes

- e.g. Monthly RF forecasts (numerical) for Water
Supplies Department to estimate the yields at
major reservoirs (for water management).
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Thank you
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HKO Global-Regional Climate Model

® Adapted from ECPC in 2006

® Global model — T62(~200 km), 28 vertical levels
® Regional model — 60 km

® Provides input to seasonal and monthly forecasts

Topography

Initial conditions:
() NCEP GFS data; or

(i) NCEP/NCAR re-
analysis data
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NCEP CFS SST flc I
GFS - Global Forecast System ;ZU
CFS - Climate Forecast System

ECPC — Experimental Climate Prediction Center of the Lel 5586 16
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Experimental Monthly Rainfall Forecast for
Water Service Department

® A pilot project to provide monthly rainfall forecast for
the purpose of water management

® Quantitative forecasts at station level are required
for 10 stations

® The forecast rainfall is then used to forecast yields
collected at 4 reservoirs.
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