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https://cdn.knmi.nl/system/data_center publications/files/000/069/858/original/samenvatting grade knmil4 definitief2.pdf?1495622007

2 The Ministry of infrastructure and the Environment and The Ministry of Economic Affairs, Delta Programme 2015: Working on the delta, 2014.9,
https://english.deltacommissaris.nl/documents/publications/2014/09/16/delta-programme-2015

%3 The Ministry of infrastructure and the Environment and The Ministry of Economic Affairs, Delta Programme 2014: Work on the delta,
2013.9, https://english.deltacommissaris.nl/delta-programme/documents/publications/2013/09/17/delta-programme-2014

¥4 The Ministry of infrastructure and the Environment and The Ministry of Economic Affairs, Delta Programme 2018: Continuing the work on a sustainable and safe delta 2017.6 3
https://english.deltacommissaris.nl/delta-programme/documents/publications/2017/09/19/dp2018-en-printversie
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Hi 8 : Festlegung des Bemessungshochwassers fiir Anlagen des technischen Hochwasserschutzes, 2005, Climate Change in Southern Germany Extent — Impact — Adaptation, 2012, 5

Regionale Klimaszenarien fiir Stiddeutschland, 2006, Hochwasserschutz Passau Gottfried—Schaffer—StraBe, 2016, Hochwasserschutz Passau Ortsteil Hals, 2015
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O2008F ITRILLI=RIEEBATIL, FICLDORIZREHIRID AR, JAXEB IR VMDD ERTES &
CERITEEEDRE T EICET HDEEDIRE DIRBEFENEH LTSN TS,

ORIRETIX AIBYFIA (RS FIN)FZRANTEHLEEKRBOE—IRRE. E—VREFO/EXT A
fEHzRAL . A B ZXEL TS,

QO UKCP09(20094F) METILE;ERAL. 1961 ~1990FFHELLI-50FEERDREDEILELZRIEZEFHZRHELTRLTLNS,

O SRIEZEZRERIL. 2020F K., 2050F ., 2080 FERIZHITHFRANEEZZNZTNKED , FERHFITNIEEL T, 50%(E () . 70%fE (& L4 .
90%E (LR ZHEHL TS,

HKREICHT HANIREEDIZREBIRE

2020 KD EALE 2050F KD EEER 2080F KD EALE
H r ] ]

i fi R i fi R ] fi R
Northumbria 10% 15% 20% 15% 20% 30% 20% 25% 50%
Humber 10% 15% 20% 15% 20% 30% 20% 30% 50%
Anglian 10% 15% 25% 15% 20% 35% 25% 35% 65%
Thames 10% 15% 25% 15% 25% 35% 25% 35% 70%
SE England 10% 15% 25% 20% 30% 50% 35% 45% 105%
SW England 10% 15% 25% 20% 30% 40% 30% 40% 85%
Severn 10% 15% 20% 20% 25% 40% 25% 35% 70%
Dee 10% 15% 20% 15% 20% 30% 20% 25% 45%
NW England 15% 20% 20% 20% 25% 35% 30% 35% 70%
Solway 10% 15% 20% 20% 25% 30% 25% 30% 60%
Tweed 10% 15% 20% 15% 20% 25% 20% 25% 45%

Hi 8 : Adapting to Climate Change: Advice for flood and coastal erosion risk management authorities , Environment Agency, 2016 6

Guidance on Flood risk assessments: climate change allowance, Environment Agency, 2017
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OIRURZEEER  HK-BEERBIVRAVEEHMBB~NDHYEITIE, IRIET. A BFEY, BKEESN®KRY
RERBUVAVEEZERELTHFAOFERGFZITOIERICEK. [IREBFRBZRAVTREITZITL., E1T
AR RETT LT RDTND,

OBIZIE, Roding)ll (AT A2 TNIDIZENTIE, [UREBFZRBEZRAVERESMEL T, [IEEBICLSRER
REERAL-ERERSMEREL TS,

[RIRZEECLHRERBREZERL-ERER S TDEH] [SETEERS HK-EEERYRISESE~DYHE]
[LFDTIEEENZERBLIZBRED T DOES

[FIE]

+ Roding)lI Tl Flood Cell BT DR ER (HAHLAL ) [RERIER) ., 1] \ OaElTo (@ ANITOHE: QNI TOX
70 . (1R R £ L I CONROEREE Mt PR | SR | RO/ 00RMIE) | ROKSH/2008H)

« S TORROHERRICOVWTEAERRLZHE LY, (BEXRD)

=Dy 10,207 11,543

. g%ﬁ“ﬁ(ﬁ&%%ﬂg;ﬁl:itéfﬁ*ﬁwﬂ?miﬂé%{ﬁL,T:i%éwﬁﬁﬁﬁﬁtt F8) B4 (@ pHg 2003 (DABOEML 3430
5 2\ IR Eh = b 7 ks 1B N [EI S 109,168 115,052
. %:EI?;?&UQ RIEZEHIC LI REREREFERAL-BEEDERFERLELLE, (Fo) 103,586 (0 pns oHESY5.082)  (DADDEAL: 11 440)
ZH
: flatis 12.7 10.7 10.0
[(BHAE] %
o Bkt E(EIZLBWith/ WithoutDEBRDESNE, [IEZTEZREEEHL V= EEEJ:I: — 2.7 3.3

With/ WithoutD{EZEDERZAWNT, EHERLLEZER,

SEEBICLPREREREEALSS OB AERE O
1 AN COREEERLI-SE DB (C1) L () EEH, N IR -

2. A I TOXR+ET/K M BHIZKDIER(C2) SER(B2)ETEH, SIEZEEL W
3. AN THOXME+RTKMBERIC L OB ADES (C2-C1) LERDES (B2-B1) A= S
SYUERERLEEER, 1/100F & 5 fits D . )
BT oK th
(B2-B1)/(C2-C1) =iBCR (¥&N%& F{E &L Lk : incremental benefit cost ratio) 1/2005 34254 i D

7Kt

Hi B : Adapting to Climate Change: Advice for flood and coastal erosion risk management authorities , Environment Agency, 2011
River Roding flood risk management statement of environmental particulars 7
The strategy appraisal report of the River Roding flood risk management strategy, Environmental Agency, 2012



AFXVADSKIZEEICRHFERDIN N DIBINEDAKEFTEZFTDEREDLA (LHFIH)

OERFTEBRERAE (=T MAEHBE. 2012) TIE. FELRARITAZITEIETHEICHL. DN AN
DIEMDZZRBLI-SIEZESFZEZERAL. BYEHKIE, 58811t SRMICE T HHEKIRVFHmFZ
KT ALE . ARBEOREMERERDTIS,

OFMAFKEZITOIRICIE. REFHVAMALTLSEKTYTEANT, KO FELEHEE DR g GEKX )
TOREITEO>TLNENERT ATV, HKBEOEV B THARARZLGITNIEGRSRVEE (25
NTANERTET DHELDH D,

OMKIRY EnFZEIL R - B2 - EFHIEAE . 2014) TIE., HINTAMIBE VT, IRETHRBLTLDR[E
FAFZRAVWTERPRICE TORIREHCLOEEEZET HETRH TS,

HKRE EREEICHELZT A

_ HEEA2D05 S eSS ER FRESS MR EREES IR HEFOEEMEER
k< vTIZ -
B3 Eﬁ%@ WIBARBA 7T (RFEHER., BEMRER (N E. BEE Rk, BERR (N E., EE KRR ERER. EERKBBEESR. HikRoT
K X 15 Bl MBRREZSY). REFREESEML. BER) . RTILF R ES@. BB . ARTILE SRhsERs. E%%miﬁ FE. < )—F . BB, K
HKEE SERATE SERAE ShrE e [ZR5HRBIEER
1 1/1000~ BRT AL BRT AL BRT AL BRT A+ BRTAb
2 1/100~ BRT AR FHI5v T A+ BRT AL BRT A+ BRT AL
3a ~1/100 i Sy Erar L7y Blls T R BERT AR BRT AL
HOKBERTE — s N s N s N o=
3b L\(iﬂ?% BlorT R+ ErarL7gly A LAy AT LRy FERF AR

OZFEXT A (The Sequential Test)

FRFRAIZG5=OICE BEROFAETFEHBDIERLKEVRIDENLMZEE L EERALZTNIEEESEN,
BESN-FAEFEMARKRE2FE(IITHAZEICE, LRORICEDE, REICHLHISNTANERBLRTRIEGES0N,

OHl#+-T X b : (The Exception Test)
o FHARTAMBZDMIBEIZIGL. BESN-THDEKREIZEHETHNTANEERT S,
® FHEMHAINE=DIZIF. UTD2DONEREZLETHEETIVLELDH S,

D #KURIZERBEREFIZA=—T/IH=5TTE,

@ YHiBEDRLM., thADFEKYRIMNEILALNSE, Hi#: National Planning Policy Framework: Ministry of Housing, Communities & Local Government, 2012 ;
Guidance on Flood risk assessments: climate change allowance: Environment Agency, 2017 8
Guidance on Flood risk and coastal change: Ministry of Housing, Communities & Local Government, 2014 ;
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The High, Medium, and Low emission scenarios in the UKCPQ9 report correspond
to the A1F1, A1B and B1 SRES scenarios. The High and Low emission scenarios are
the same as those of the same name used in UKCIP02. They span almost the full
range of SRES scenarios, with cumulative (2000-2100) CO; emissions of 2189 GtC
and 983 GtC respectively. SRES A2 and B2 storylines, with higher, continuously
increasing population scenarios (to 15.1 and 10.4 billion in 2100 respectively), are|

not used in UKCPOY, as the population assumed in the A2 storyline is significantly
higher than the high end of current projections.

Extreme high or low emissions scenarios, for example very high rates of fossil

fiial ! - — - i
change, are also not considered in the projections available from UKCP09. The

UKCPO09 Low emissions scenario (SRES B1) does, according to some models, result
in approximate stabilisation of CO; concentrations between about 500 and 600

ppm. However, when the full (ocean and land) climate—carbon cycle feedback is
included, as is done in UKCP09, then the CO; concentrations will vary over a wide
range.

A1B (purple: Medium emissions) and

(blue: Medium-Low Emissions).

2000 2020 2040

Hi 82 : James Murphy et al. (2010): UK Climate Projections science report: Climate

2060 2080 2100

change projections.

B1 (green: Low emissions). Also shown
dotted are two SRES emissions scenarios
used in UKCIPO2 but not in UKCP09: A2

(red: Medium-High Emissions) and B2

Figure 2.13: Global annual CO; emissions
(expressed as gigatonnes of carbon) under
the three IPCC SRES marker scenarios used

in UKCPO9: A1FI (black: High emissions),
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3 Provision of climate change allowances ESR=

The climate ch llowa uantify the potential change ither nt =<

in;ease, depe?nﬁfgam ﬂ;fri;ble} fo the bge[me. The dnﬁmpﬁ; :ga 3. ﬁﬂ%zéﬂ{%ﬁ D ?-E ﬁj&

based on the best available, credible, peer-reviewed scientific evidence from UKCP09, but

given the complexity of the science around climatic projections, there are significant ’i{|§3‘ﬁ§jﬂ?§ﬂ[i HAEEIZx T HEBER *ﬁ?{téfﬁ%
Wﬂi‘mﬂ& - Z

unceﬂamhesaﬂnbuﬁedtumedlmteealnms E’{H»(J‘J’%&j—éngﬂ J:UmmX(d:i*'}]lli(%)’C‘)m‘d’o

Ug tureﬂectﬂ'le rrtralvanahmmdmatech +m cisuuertl'nree fma’nﬂ'ne S lx7E % Ia ®FETO
Tatihe et Lt JmpacE OVEL i — SURZENREL. UKCPOI (EESIEFRITOT I

opflions are assessed against all of the change allowances covering the whole of the decision 2009) D AFRIRETIEREMELADHY . BEFIN-RLEN

L F=RZERMEEIZE DV TWS, [IEFRAIRZOEMSZE

j BEZDHE [URZE BRI ANGY D FFHEREI BT
—‘—’4—”@—19;2ﬁﬂeiéﬂi’s”fﬁe?ﬁ?éﬁ”w;’gﬂfed e ?ﬁiﬁﬂ?&ﬁiﬁirﬁﬁfﬁs 7 SNEN-ERND, THNDAISEETORIEEMRL
remain relatively constant with increasing return penods. x I1]E'=E'I (R 4L (Lower) . B {5i (Central) . £ {1 B fif (Higher

Central) XU LI (Upper))ZH-oTRBEL TS, UK

The climate change allowances correspond to the Central estimate of change from the

research. The projections are percentage changes to a 1961-90 baseline. 3& X 41%70 H :/I7 I‘% )] Lﬁﬁ Hﬂ FEIE] éﬁs [ 1’)7"" é TN
—uﬂaea’“iiﬂ-%ﬂé*‘}%&t,t oK R & HEEIRER 0D
AR R LD HKE—VREICET IR E BRI (—ED) BERIBIR R AT EEIN B A HIET S,
fall%giﬁ;au 2020@1&0)%1}:% 20508 KD EILER 2080@1&0)%1}%

e | e | e | A EHBIERPABS0FDRKREZRRICEHSN-ELD
EE G0 B B B THb. %Eﬁﬁ%d)ﬁ_’sb\%%L%,ﬂllé'—%?ﬁ,fL’CEJIET%
MAETE, ERMEEEFEOEKICI>THHR—EE
BHTENREINTLS, [UEZ SR HIIHARD P RHE
B O EEITH LTS, ZOF I DEAE S (1961~ 19904
5o b THd,

H B8 : Environment Agency, UK: Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk Management Authorities, 2016. 13
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3 Provision of climate change allowances

Lower (10™ percentile), Central (50" percentile), Higher Central (70" percentile) and
Upper (907 percentile) climate change allowances are provided to help represent the
range of the future nsks. The focus of this document is to inform the design and
resilience of flood and coastal erosion risk management schemes, which should

mnsrder credLbIe anci reascnable climate change mapacts For example, mc:st FC.EFIM

ttm mmg!eted E‘]fﬁt
e’ effects, where

- .l ] - L
covare. The Ugger al!n.nrance S-hﬂLl|d be used in scherﬂe dmlgn to consader the longer

term sensitivity to future climate change impacts. Mitigation measures should be
determined anra pianﬂea Tor in the sﬁeme Ee.g_ tﬁmugﬁ a strateqgy for man:agE

adaptation} up to the Higher Central allowance — thereby encouraging the use of
managed adaptation. Government recommends that when considenng climate change

a full appreciation of emission scenario and climate uncertamnty 1s taken into account.
The Central, Higher Cenfral and Upper allowances are designed to achieve this within

flood and coastal erosion nsk management applications.

Although we have a reasonable level of certainty that the future impacts of climate
change will lie somewhere between the Central and Upper allowances, more extreme
change cannot be discounted. To help represent this extreme change “H++ scenarios”
have been included in line with the UKCP0Y approach. These can be used to
represent more severe climate change impacts and help identify the options that would
be required.

E : : : [ | babili
conseguences of rare events could be extreme. Le. large tidal bamers, then the Upper
of the full range may be better informed through use of the H++ linits.

HERZ=

3. [URZEEIZRBDIZH

THL(10/ 83—t BAIL) AR (50/8—tBA)L)  Ehidh R (70/3—
TUAAI)BEV LA (90— 34 )L) DSAREENZRBAFED
JRAODEHEZETRT L TRILDEIITREIN TS, KREHDER(X.
EATCELEEMLEGRIEEEZELZEEINTHK-BFEERIRY
EEHBEORTELDUIVRICOVWTIHERIBRTH2EIZH 5, HlZ
. FEAEDHEK-BEREBURVERETE (X, £ 7% % (Upper
allowance) T4 HBRERMETVWEBENLGEZELESSLME
(cliff-edge effects: ERI{REICEVNTHKBEEN—ZLEBHTEKXIZ
1A IZTOWTIEEEL DD, F{{%% (Central Allowance) [IZxfL TE&ET
b, LHFREBIE. FROKIELHICLLIENRNEZELTEZET ST
HIZ, STEEFFICEVNVTHVWLONEIRETHS #HEEBTEK
(mitigation measures) (&, FTE (FIZ (XEBIN =@M ETED (CHELT,
LSRR E (Higher Central allowance) E CEMRIZEHEIRESN
BRETHY. ChICKLIEEIN-BERLHILHREIND,

R, EffR RO ESROFREBIL, AKEVPRAERBURIEET
TVr—2av TINEERT AESIFEIN TN,
3|‘;"f§|50)'??_Lﬁai@]%?%(iEMi"L%%I&J:ﬁﬁF:*ﬂ&O)IE'HEIO)EC#I"L"Z 95
ZA5ED—ENEEBNGHEENH LN . LUBIRLEEZILDTEEEH &
RTEGL, SO, H++>+'J7J'75<UKCP0977°|:| —FICAESATLY
B, bl FYBLLWSIEZEEI~NDEZEEZRL, WELESNLHIXTKE
BRETTADITHRILD, IBO THEED/INEWVWEREEZET ATHEE L.
MEERICEDEENEXRLGIGE (H KIRIERLEAIRES) (Z(E, H++2
FTUAZERELTHWSELY BFRIBEHREFLEMNTES,
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