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Summary of Observed changes in extreme events in China
(Extracted from IPCC, AR4, WG2, 2007)
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Climate Change and Engineering Design i

SRS

Urban drainaged i {7k
Fluvial flood mitigation works[j;
VLR K TR

Transportation cross drainage
routesHE7K iz i

Agricultural field drainage rates

& HHEKZ

B

Water resources reliability
(surface and groundwater)7K %

P AT FEVE (HBER 7K T 7K
Saline intrusion in coastal
aquifers and estuaries ¥ i [X
i 7K L] K AR

Drainage in coastal areas with
tidal outfallsy ik [X 521 %7 52 M
K T HEK

Coastal flood defencey iR it

e WRDMAP 5



™ High > 1800 GiC

Low < 1100 GtC

500

1990 2000 2010 20

<
S)
wn
=
2
w
-
g
i="]
L
=
F
S
=
)
=
15
=
=]
o
-z
2
=
E
=
(]
=
e
=

Relative Frequency

Climate Sensitivity (degC)




o
>
N
(¢b}
(@))
c
(4]
=
(&}
c
o
=
©
=
=2
(&}
(b}
—
o

Temperature change (degree C)

D

¢ 2020s
m 2050s
A 2080s
+ PRECIS 2020s
m PRECIS 2050s
A PRECIS 2080s




Consideration of Uncertainties
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Pragmatic adjustments to design parameters currently
used in the UK
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Regional net sea level rise allowance for design in the UK
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®

Adaptation:i&MN.1:

b b b

® Changing our behaviour to respond to the impacts of

climate changeE&E&ﬂ]E’JﬁjﬂiT Xf WT%EUJCEI’J% e
B ELS ) Y.

® Making decisions that are sustainable, made at the right
time, maximising benefits and minimising costs# & & 1Y)

LA AT B A TR AL, s KA, A B/ ME

® Needs to be bulilt into the planning and risk management
now to ensure continued and improved success of
business, Government and social operationsﬁé|4¢Lf
P Rl N AT XS B 25, IR MRy BURFIBUGR
ML i B AR HET LARF 8L IH 5 21 2%

i H: DEFRA, UK (3z[E, &5, i M 2R FH5E)
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®

Types of Adaptationi& M {FFI2REY

* Autonomous: reaction or response of
individuals & =180 : AMERIAT Ay B 5z i

® Planned adaptation: conscious policy
options or response strategiesH 11X/ ik

Nz A3 BT S B bY

JATAN
S
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@

UKCIP Adaptation: “measures and strategies that contribute either to:

S FTIRZNTILH ¥ E e K X I — S HI 78 Wb RN 5

® Building adaptive capacity — creating the information
(research, data collecting and monitoring, awareness
raising), supportive social structures (organisational
development, working in partnership, institutions), and
supportive governance (regulations, legislations, and
guidance) that are needed as a foundation for delivering
adaptation actions; or 37.id M fit J]——AI A5 B (BF9TS
B S, NIRRT | TSR IR gk (A
SURTE. TAEFITERAE, IR o LURA S F i B
SIRE STk AR E N
A 5

® Delivering adaptation actions — actions that help to
reduce vulnerability to climate risks, or to exploit

opportunities. "l & 3& W £ AT Bfl——A B TN SR AR
e 58 T B B IE N L 94T 50 -
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®

Hadley Centre Approach for Addressing Uncertainties

Hadey 5700 A0 3 AN 7 1 B 77

® Adapt to what we are currently confident will (or probably
will) happencks 218 4 21 24 5 P AT 1 s Al 1 (AR rT e
KT ) B2

® Look at historic resilience to climatic variations and
predictions for the next 20 to 30 yearsE & LAE NS 54 5
PIFRFTRE JJ LA B —1~20-304F [a) 1) Tl 45

® Consider the options for long term adaptation measures
that may be required>y n] f& 7 2% & B 75 (A S S A% 4 it

* Reduce the uncertainty in climate predictions A%< 5

o R A 2 -~
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Generic Strategies to Address Vulnerability and Climate [

Change Impacts WX} g 55 4 K& S xR 40 52 0 1 — Ak PR 45

Changing natural resource management strategiestit 2 H 28 Bt [
B P T W

Building institutionsHL#4) £ %

Launching planning processes 3 2l #i & 72

Raising awarenessiAiREE T}

Promoting technology change#f:i i A 5

%sétgblishing monitoring / early warning systemszE 37 W il Az H 34 i
ZINFJL

Changing agricultural practicestZ% & ¥ 77 =

Empowering peoplelii ¥ E ABUF|

Promoting policy change il B 5 o 4

Improving infrastructure f{t & At 15 it

Providing insurance mechanisms#2 4t & 17

i H: World Resources Institutett: 5 28 Y5 aJf 57 i WJBJDJM’A_\R) . “ |
— | UL | - J



®

Key Climate Changes FZ S &2 4k

Mean annual temperature increase of 2-3° by 2050s#k 11
2050s, FH) iR THm2-3C

More very hot days, fewer very cold daysti iR E 1 %,
*&/é\ﬁéﬁlﬂf/'\
Improved temperature conditions for agriculture ¢ MV i)

E/T a2l BeE

Increased potential evapotranspirationy® 7& 2% U = 14
Increased precipitation [ 7K & 14 i1

Increased crop yields{E#) =& 14N

Increased runoff in DRB K i1 vt dsk A2 v &= 488
Increased flood risk 7K XU Jin g

(Confidence Levels ??) (&Y5kF7 7 )
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®

Adaptations Requiredi& N Mk

Natural Resource Management [ 4& % Y5 & £
= Ecosystem impacts not well understood*} 4= & 4t 152 I R I ANIE 7843
= Studies and monitoring of natural system response required i 20 57 W <R
ZGE W Y,
Water ResourcessK % i
= |ndication of no significant problem of resource availability, BUTHIF 57 45 5 3& B /K
I HEASH KRS, H2
— %hanges in vegetation could affect hydrology e # [ 254k i] fE<x 6t /K SCP= A58
Hfr
— ecosystem water needs may increase =& R 48 /K & 1] fe 2 1
= Improved climate modelling and probabilistic assessment approach required=.{x
B FE 2 PR 7 5 7 B s
= Focus on industrial water demand management and re-useJ<yd T MV H /K 1) 75 5K
BRI A K
= Assessment of existing and future flood risks ¥4 24 B Az A He (R E 7K KU
= Review of urban drainage design approaches #1237 HE /K ¥ 1177 5=
= Periodic re-assessment of irrigation norms & 5 A 1 2 4

o ﬁﬁssessment of reservoir water quality — algal bloomsX} 7K FE7K i k47 ¥ F 4
% |
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®

Adaptations Requiredi& N Mk

* Building Institutions#/l 4 % ¥
= Creation of climate change working groups )% 7. < {ix
B TAENA
® Planning processes incorporatintg climate
change K EZR NN RIS T2
= Requirements for changing irrigation and water
allocations 75 % AL M A 7K =70 Fid
= Greater flexibility conjunctive groundwater usefk & i
FH bR 7K Be 8 iy >k B K 10 R 35 T
= |ncorporation of climate change into hydrological
design — increased contingency or freeboard £ 7K 3 %

v R AR AR A IR 5 i —— (R AR A 1 22 B 2
K24 e
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Adaptations Requiredi& N Mk

* Raising Awarenessi\ iH$2T}

= Health impact X} 5 1 5%
= Agricultural extension servicesf& M ARME) RS
= Increased frequency of extreme events (flood) 7k ¥ =

i (HEZKD 1R AR A8 T
° Promotlng Technology Change?&ﬁ?j’ijﬁ%%ﬁ

= Flood forecastlng | extreme weather forecastingt 7K
RO/ S R TR

- I?(dustrlal water saving and re-use_ LMV /KFH & A
y

= Soil moisture monitoring - 3 5517 1

= Urban designdii i ik i1
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Adaptations Requiredi& N Mk

* Monitoring early warning systems i il 55 B #1754 & ¢

Climate < {%

Agriculture &\l

Ecology /environment - e.g. land coverd: 2= /385 — 41+ #h 78 75
Human health A {4:fd 5

General environmental change 5 /A 545,

° Changing agricultural practices (extension services) Az £ # 75 X
(ZUHEUM*EV k55D

Cropping practices##f /7 =
Irrigation techniques and water saving#Eilt £ A 55 7K

J(iljir%)%pr%r)otectlon (vulnerability to disease / pest) 1EMILRET Cif 9 FHUK )

Assessment of winter irrigation value (& &%E I EHEAT YR
Review potential impacts on livestock (grazing, animal health) CPPAd R4k

AW GBS, shifd e

e RDMAR g_J



®

Adaptations Requiredi& N Mk

* Empowering peoplelit T & A A
= Targeted disseminationfg &1 %4 1) & 4%
= Strengthening agricultural extension service s & AR #E Ak 5%
= Technical support systems#i K% £ 4;
= Helping people to help themselves/{# & A A fe 1 T & B Fe. 7% )
* Improving infrastructure £ 3% L fit 15 it
= Urban drainage 3 i HE/K
= Flood mitigation[; it
= Cross drainagef# [n) HE/K  (HE3)

= |rrigation infrastructure (reduced areas but double cropping)J it i i
CHF PRRE IR T AR e SRR
= Building design (insulation, ventilation etc.) @i k1 (482 . 18X

e VRO 5
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Adaptations Requiredi& N Mk

® Providing insurance mechanisms#e x5

AL

= Against flood or storm damage (household /
building) b %7yt 7K B8 /K5 (BRI

= Against crop failure / damage N 5§ {EY e/ 5%
K

e WRDMAP 5



Short Term Adaptation 8 Eii& M

b b b

Establish climate change working groups iz <,

fcAR Al TAE /N

Raise public awareness (agricultural extension

etc.) P2 mAREIR CRMVEARHAET 55D

Assess existing flood hazards X ¥ 43 ¥k /K f& 2= 13

FFV A

o

Review ecological water allocations =1 4
ALK &=

Improve model predictions#z i FE A4 Fi i
Improve monitoring £ 3% I

o

N

®
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Particular Factors to Consider&5}

R 3=

® Adequacy of the existing hydrometric
networksIL A i) 7K ST vk & 0% 78 42

* Modelling uncertainty 5 2R 48 1) AN 8

P

® Requirement to support the ongoing and

developing science 7 £ £ 82 e Bl 2t

Fe SRy
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