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Projection of Extreme Rainfall Trend
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Data

* 1966-2005 HKO daily rainfall as training
dataset

* 1966-2005 southern China averaged (108-
120E, 16-30N) NCEP20th re-analysis data as
predictors

e 2006-2100 CMIP5 models for projections
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Rainfall Occurrence Model

HKO daily rainfall CMIP5 model predictors
1966 -2005 2006-2100

v v

Binarization 1=occur,0=not occur Standardization

v v

Multiple logistic regression m—————————) Regression model

4 v

Standardization Matching the climatological

* rainfall occurrence

NCEP Predictors *
1966-2005 Rainfall occurrence



infall Amount Moc

HKO daily rainfall on wet days
1966-2005
CMIP5 model predictors
’ 2006-2100

Cubic root transformed *
and standardization

Standardization

v 4

Multiple linear regression

12 equations —)p Regression model

4 v

Standardization Variance adjustment

NCEP Predictors yr
1966-2005 De-standardization and cubed

\{

Projected daily rainfall
2006-2100




Predictor Sets

SiX predictor sets are used for the statistical models
In this study to generate ensembles of projections
under different RCP scenarios:

Set 1: Rainfa

Set 2: Rainfall, MSLP

Set 3: Rainfall, MSLP, 850-hPa RI-

Set 4: Rainfall, MSLP, 850-hPa RH, 850-hPa U & V

Set 5: Rainfall, MSLP, 850-hPa RH, 850-hPa U & V,
500-hPa U & V

Set 6: Stepwise regression of Set 5
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using CMIP5 Histc

Mean annual
rainfall (mm)

Daily rainfall
intensity
(mm/day)

Annual number of
extreme rainfall
days

Annual number
of rain days

Downscaling
result

2324

22.7

3.7

102.3

Observation

2361

23.0

3.9

102.4

Standard deviation
of observation

493

3.4

2.0

12.6
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Projections for Other Parameters

(mm/day)

1986-2005 2091-2100 2091-2100 2091-2100 2091-2100
Actual Projection Projection Projection Projection
Greenhouse gas
conemiouse gas RCP2.6 = RCP4.5 | RCP6.0 | RCP85
Annual maximum number
of consecutive dry days 46 54 52 53 59
Annual number of rain days 102 102 102 102 97
Average rainfall intenSity 23 4 23 9 24 0 25 5 26 7

Changes in annual number of rain days (daily rainfall =2 1
mm) are not prominent for RCP2.6, RCP4.5 and RCP6.0.

Annual number of rain days is expected to decrease under

RCP8.5

Annual maximum number of consecutive dry days and

average rainfall intensity (annual rainfall divided by annual
number of wet days) are projected to increase in all

scenarios




ojection of Mean Sea Level
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lobal and Regional Sea Level Ri

Global mean sea level rise
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Causes of Regional Variation of Sea Level Change

« (Ocean dynamics such as dynamical re-distribution of water
masses due to changes in ocean circulations and surface winds

 Regional steric effect, or changes in water density, induced by
spatial variations in the ocean heat content or salinity

« Changes in Earth’s gravitational field and ocean floor height
resulted from water mass exchanges between land and the
ocean

» Regional atmospheric mass loading (inverse barometer effect)
due to changes in atmospheric surface pressure (considered
negligible: -0.002/-0.006 m for RCP4.5/8.5 by end of 215t
century)

« \ertical land movement resulted from long term glacial isostatic
adjustment or other non-climatic factors such as tectonic
activities, sediment transfer and compaction, and ground water
depletion
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ACCESS1-0 )
CSIRO and BOM Australia
ACCESS1-3

CanESM2
CNRM-CM5 CNRM and CERFACS
CSIRO-Mk3-6-0 CSIRO and QCCCE
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o and Land Water

sea level changes due to land ice and lanc
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Vertical Land Movement in Hong Kong

» Glacial isostatic adjustment is considered very small in the vicinity of
Hong Kong (Church et al., 2013)

* Observation of crustal movement using continuous high precision GPS
station at Tate’s Cairn -

e A subsidence trend of
1.99 £ 0.31 mm/yr
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Vertical Velocity of Shanghai

Located within the same Eurasia plate

Observations of Shanghai GPS from 1995 to 2013:
-1.40 £ 0.32 mm/yr

Very long baseline interferometry measurements at Shanghai
from 1988 to 1998:-1.86 + 0.83 mm/yr

Subsidence rate at Shanghai is believed to be slightly smaller
than that of Hong Kong



Rise in the vicinity o
-term subsidence rate of 1.9

Sea level rise in Hong
Kong and its adjacent
waters

0.67 [0.50 to 0.84]

0.74 [0.56 to 0.95]

0.84 [0.63 to 1.07]

198(; | éO|06 | é026 | é046 | I206(; | éOS(; | é100 0.96 [072 to 124]
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Steric and dynamic effect

Land water storage (*)

Vertical land movement (*)
Total (with land movement)

Total (without land movement)

RCP4.5

0.11 [0.06 to 0.16]

0.07 [0.02 to 0.13]

0.06 [0.02 to 0.10]

0.01 [0.00 to 0.02]

0.12 [0.09 to 0.15]

0.38 [0.29 t0 0.47]

0.26 [0.17 to 0.34]

RCP8.5

0.14 [0.07 to 0.19]

0.09 [0.03 to 0.16]

0.06 [0.03 to 0.10]

0.01 [0.00 to 0.02]

0.12 [0.09 to 0.15]

0.43[0.32 t0 0.53]

0.31 [0.20 to 0.40]

Summary of Results

2046-2065 2081-2100

RCP4.5

0.21[0.13 t0 0.27]

0.13 [0.03 to 0.25]

0.12 [0.03 to 0.21]

0.02 [-0.01 to 0.05]

0.19[0.14 to 0.24]

0.67 [0.50 to 0.84]

0.48 [0.32 t0 0.64]

RCP8.5

0.30[0.20 to 0.37]

0.19 [0.05 to 0.38]

0.13 [0.04 to 0.22]

0.02 [-0.01 to 0.05]

0.19 [0.14 to 0.24]

0.84 [0.63 to 1.07]

0.65 [0.44 t0 0.87]
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More bad news!

* Potsdam Institute for Climate Impact Research
(Feb 2015): Local destabilization can cause
complete loss of West Antarctica’s ice masses
(3 m of sea level rise in centuries)

* U of Massachusetts Amherst and Pennsylvania
State University (Mar 2016): Sea-level rise
could nearly double over earlier estimates in
next 100 years
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Date (Oct 2016) | Rainfall (mm)

18 178.7
19 223.4

Normal rainfall in October (
2010) = 100.9 mm

October 2016 rainfall is
than SIX times the nor
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Maybe once a year



