2009

B E|FE
B R P

%’\?}E{ BE[¢ VR phliao@mx.nthu.edu.tw

= it ﬁlﬁ{ w%zﬂzﬁfﬁ E}T(J—']_j = jclin@ntu.edu.tw

Ti\ré%?ﬁ’ﬁﬂ [T B S RS shewsu@ntnu.edu.tw

HE L H Il ]%{%@%Eﬁi%&; j_chang@ms63.utl.com.tw

PR B B S RIEEE 2 yannjlin@ntu.edu.tw

- Bt % IEJ[J\%&—'«L‘ @ﬁ"ﬁ?ﬁmtﬁ’? cmfeng@mail.nctu.edu.tw

i [ T = Sl B S e i o5 F%Ef = chiousc@yuntech.edu.tw

= BE BT s {'ﬁﬁéﬁ“ﬁ leg TR gordonwang@ntnu.edu.tw
@Ffflj L I T 7 Eﬁ&ﬁ’ﬁﬁﬁﬁi@&ﬂ £ wmwey@mail.ntpu.edu.tw

=3 r%? [l B AN S PRI wwang@ntnu.edu.tw

FlIEE SRl ed 7 # PUE[ ~Z o FI

[ g BRI R P BB ]
ﬁ%&ﬁW%%ﬁW@@&Bﬁﬁ

e B o8 b e A R 2 5
%ﬁnﬁﬁﬁ?%%ﬁ@&ﬁ%ﬁ
PO 2 (e P



2009 B W PSP P B BRI T

[Fls]

B ettt 3
= S THEEETPY s 4
A — 4
S HEIEIGL et 4
P~ ELELEEZRE oot essae s s st s s ss s s s st s s as s s st basssasasassssans 5
T s BRI ettt sa e s st st a e s e s e a e s ae s e e e eaan 5
R E L T ———————— 8
(= ) BB coeeeeeeeeeeeseessssssssssssss s sssssssss s ssssss s ssss s 8
JEBFBITE ..o 8
2 BATH....ooooooooeeseseeeeoooooese s 13
3. LLONDON ..ottt ettt ettt ettt s bbbt b et b et st e st st e b et e bt e b e bt st e b et e b ene et eae b ebeneebens 15
(Z) Iﬁi[' ............................................................................................................. 20
() BB oottt s st a st ae st nae 23
QR I ) 27

g @ BB A2 Sk (KING’S COLLEGE LONDON) L fij# 14
APRIL 2009.......0cteeeeteeetseesseessassesssssssssessssesssssssssessssesssssssssessssessssessssessssessssesseses 31

ffHER= : M A% (UNIVERSITAT HAMBURG) . fij# 16 APRIL 2009

[if$= :T# [ UNESCO-IHE -F¥WFF5g 4 (UNESCO-IHE INSTITUTE
OF WATER EDUCATION) HL{H i 17 APRIL 2009 ..........coooerummerernerernnene. 56



i

2000 & BE[E] * Y B PRI A O SPHER A S -
F;’WHEJE}'\' [l ~ fI%"r'.Ji[' ~ Rl o Y e > RS ﬁlﬂﬁzf'ﬁﬁﬂ Queen’s University Belfast
Bath Spa University ~ King’s College London ~ Lund University » University of Hamburg
UNESCO-IHE Institute of Water Management 5% « PIAASf ~ iR diEas -
D if?ﬁrx% I % 29— ERF RGBS Y Giant's Causeway © b F[LRL *
J ﬁ"f[ Bath o I'] & » Belfast ~ Bristol ~ King’s Cross » Greenwich » Malmé 'E‘Tﬁ[ﬁﬁ JEI
F~ T I B~ ] 9 = 0T R 2 5> 22 Haflen Gy [P o A< R{IT] 10 e -

TR £ T R i Belfase [FOEFR PRI HIT] R AIOF | 1 5 Bath 10835
AckE s T R ) A %Féﬁl’ﬁgﬁr, A= FQ‘iEfﬁfijui%@‘%’Hlﬁ*ﬁjﬁi
Wﬂjﬁl%ﬁz » I bﬁ[ﬁ F”,E?ﬁ:r;}* ﬁdlf Malmo H¥7] F | BIEEFH#] - 913
Compact City 55 [ 5] » = J A S S5 ﬂ\ﬁ@fﬁ%ﬁﬂj: béﬁjﬁf&’ﬁﬁsﬁiﬁp‘f e ;o
Lund University [ 342E) 5P 151 s -

RS SRS T BRIl e o O] WD THIR A ¢
[E;A%[g b R P PRI ST AR © I - Y H\?ﬁﬁiﬁ
ﬁ{ﬁiﬁ]}&, [ * S IR AREL S S SO S - S S
PR > R IR E Y PERIERISIRDY 9 AR Hf?iﬁ@
ffpl - 4 W%U%¢W“WFF*%~FJuﬁ@¢*m%%—ﬂWFrUWW
T Bh ISP R R S B PR T PO b U
1 ZBCP B T ] RS R PO Tl “VE = (k> 2 S )
Hamburg = (i [ Amsterdam 3 81~0 = ZRsa @@ i [ &A1 760 - F“JFHEJ)EEE » BT
FRIVEY T I PG S 3 R BB s R l’ﬁf% o et i o fi [RIVEEEE
SEET S ] AR hflﬁﬁfﬂ%ﬁ\ﬁﬁgﬂi@ HIH Ak FH e -

5T F@ErﬁZHF NS rilﬁl[";#ﬁﬂujﬂ% e S
v ies « sgiens B WIS (1) 2 B o 5 DB - FHT] 7 (e
F PR LZ0ES 5 @ = WU R G Sy DA 1@
3) E—- Wy, [ﬁﬁlﬁ??ﬁ [EPAEET %Zf’\liﬂ [ﬂjg’g%g&,g\l s [T EIJ}AFII
I A £ AL



?z

Z2E IRy

Py

B
!
‘H’r

Sk A BB PR H IR

S5+
e 5
izlj
ﬁk

[if?f Eﬁ%gﬁ@l{ggﬂﬁ s T IR Rl Eﬁrﬁpiﬁ&ﬁ R H’FJIT

=
el Ze
Bk S
if’l[;
2l

23 \;\‘fﬁ, 2
55
o S
1)

=

B

5w
r_”iLL By

ur\«rﬁ

1'77 =
PE— 4— PE—
\\X\. i\

@‘S
JJ

Qﬁﬂ

Fufi““ﬁ? FEGH I 5 RSO 2
O

W ww‘w%ﬁ W%ﬁﬁ@ﬁWﬁ@”E@@ﬂ [FilFRg > 45
b T DB S B O U

o %%aar‘j‘i&[ﬁﬁﬂ'ﬁaiﬁffmjuﬁJW?""'ﬁI"EI"L'I"—L SR~ SR - PR
PJFL Fllﬁ:ﬂjf °

™

x

[hn

Eﬁ*lﬁ@ﬁ%ﬁ‘ﬂfﬂW@ﬁEWﬁ%ﬁ*

I8 &ﬁWﬁﬂJ?ﬂ%’f"%?ﬂﬁ%@%“Fﬁﬁﬁgo
FLHEF] S0 0 O | PO SRR > ) J?rﬁ?@%‘fgﬁ]

A E ELJ]ETJJ;k iy Bl 30 BRI SRR 2 ol prial o

WF%E R ﬁ@f‘ﬁﬁﬁ‘ﬂ%ﬁ‘ﬁ@w\%}ﬂ‘%f

TN O fﬁﬁplz - @Fgg

J AN

RO S P RS % (T -
= xx?gj\[gyl Sl B AR TR

= %léf?ﬁfrmlt%ﬁﬁ > e ?ﬁ%'\'[ﬁ&u SRR %JE JQueen’s University 5\1‘54%1
Bristol University ~ Bath Spa University » r Jﬁklz‘ King’s College T J ’Lund
University » L eIyl (A2 TEH%JUNESCO—IHE Institute of Water
Management °

S M 50 {3 8] 2 A (UNESCO)F o] B2+ 18
[#'HY Giant’s Causeway * 4 F‘%JEJ Bath

= IR ﬁﬁfﬁ%%%%W%m’Wﬁ&mw&m¢Bmg
London/King’s Cross/Gteenwich, Malmo, Lund, Hamburg/ Hafen City ; I'
Koo Wl [ Hamburg P91 R BB [ 5 pUEE



.
o L EERE SER
J AN\~ B/
o SER L
Berhs Tiatign)
day
T » Jnhh‘ﬂﬂ-na i |
Alreriesn
a0
i o Falmanl
Dumdes: o
2 E
=EHI4_'I_*P;TQ_!‘II°.- Kabenpayn O Krishanszag
Glasgow Canmark Hlalie]
)annurryf = L TP
"';'rw -y United
Beliast Kquum = o X
- 5 Sebsk Gdars
= -|ameDc|:'|I Iy e ¥ ig i Gd'an"!‘:
‘-4(\‘,' =N g'_{n:éa:n ©ie=2ulin
Dubtin’ x ° vt B o 9 Sz bze-t:m -}'uuénsi
A, o Hamburg T e |
I : ¥4 Bydgoszoz & aral
Hannover Beorhn »
i e N L 11 o F'ols!
_5' i_!l_Fn‘.'hw‘;'Ig_ } o Peznaf :—ul._ﬂ
M frires |ednna. Halls==o
2 g Dortmund IR Wiaglsiw |
[ L
] Belgis ™ v’ﬂnlt oK i Deutschiand & ud
gm,?ra@.n—.:uu:::: G itz \‘ﬁ' E‘Mgmun L'q AL N |Dresdan lbares -"f{“e L]
By modin g Lnu'é"‘—“e ” Franlkfart P ‘\ o
1 \’llv':.L,ullr i AN x [ bl ! |
Lﬂ anra 8 i am Main csm Repubiic o Y
N”F" R OMamnhaim o, Crmonfee iy G&m’""ﬂ'
A .
I_:E“ _"OW P__arls '-R'E?rns' Mem G- -'\-n___‘ @tamann Numbem‘_' !
° Nancyl  SWtgEnG fugsharg ) M
@ Rennes Py ! el Colme L
PG it ] | R °‘|l Framug m 9 =
Chilemrs Ciaans Bigsgsu | Munchan
B ”‘9-"'50- Tutl"‘f { ojon } ”‘A'“m‘*%- o "\:tdskrrulcll a
| Nantes @ 1 B fs‘"““-‘z b =3 Ayintray . |
e e @Bz, Hg:nn-'qn ; L Suiser Anstrees s - BGmEz (Magy!
doe L e an;e de m,‘e' Ewuem s._n ---_.,? '_t;i!."“ el
LTy iy 7 oy r.-.uu N Z
e heisD = e = atnvonl a See
L Hliert Lemmges ’ Lyun ar .*F),_-.a J el P
=N TS =
- ~
_t J AN I—I;E

5~ | cx4st iR gEE
4/10C) | 19.35-21.15 F 4= # ¥ (1h40m)
23.55-05.45 75— ]rﬁ‘?‘ (12h50m)
VT | HEE Giant Causeway H b B 3 P9RE E?Eﬁfﬁ' ~ B ST R E?ETEE
4/11(F) | B3 Belfast A5fH 25 pUrbffingr grg ~ JiylRier
BD 82 #\"ﬁjﬂﬁi@“ : 08.45-10.10 I,ﬁgi'?‘—Belfast (1h20m)
N F %2 Belfast © Queen’s University Belfast 2t [B/E] El %’!ﬁﬁ e

4/12(F N

H§ @175 Dr. Bernard Smith ¥4 (F{% A B HEE% 2465 £1)
EasyJet flight 452 * 19.35-20.40 Belfast— Bristol (1h5m)

ENINEN Explore@Bristol f@lﬁ’?[iﬁ ( Millennium Square )
4/13(—) ‘%E‘E'{i‘”ﬂﬁﬁfﬁﬁ[ ( Harbourside ) ﬁﬂmﬁli’?’?
%7 Bristol University
‘T&:Fé? Bath Spa University
FH IR
CUEUIRN Fgf i Greenwich Hl' ]| RI#r ~ Fry] 5 Bt
4/14C) | F Fliﬂ King’s College London (14th April, meeting at 11.30 — 14.00)

B Queen’s University fl? fﬁ ”EJ CRISERE o TP YT A WﬂJ%J
PSS > FOEE AP - ORISR R B B R




FI1-T = King’s College London = il i T @ﬁhﬁl?ﬁ’]ﬁ% Prof. Keith Hoggart -+ "

A s T

®  Professor Keith Hoggart, Vice Principal for Arts & Sciences, & External
Relations, Professor of Geography.

®  Professor Rob Imrie, Professor of Geography, Director of Cities group.

®  Dr. Mark Pelling, Reader in Geography, Chair, Environment, Development and
Politics Research Group, King's College London Chair, Climate Change
Research Group, Royal Geographical Soicety Masters Admissions Tutot.

®  Dr. Robert A. Francis, Lecturer in Ecology, Director of Undergraduate Board
of Studies, Department of Geography.
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S1ENEN Organized by Prof. Dr. Beate M.W. Ratter, Geographisches Institut, Universitat
4/16(P") | Hamburg,

Start 9.00 a.m. at the Institute of Geography

Bundesstrasse 55, 20146 Hamburg

Presentation: Prof. Jirgen Ossenbriigge, Head of the Department of Geosciences
“Hamburg — Growing City: Socio-economic Development and City Planning”
Discussion

Presentation: Benjamin Bechtel, scientific assistant

“Urban Climate and Climate Change in Hamburg - First results and future research in

the Cluster of Excellence CliSAP”

10.00 a.m. Tour the Institute of Geography
Dr. Elke Fischer: The Physical Geography Laboratories

10:30 a.m. Visiting the Institute of Meteorology

Prof. Dr. Bernd Leitl: Demonstrating Technical Meteorology and the Environmental
Wind Tunnel Laboratory

(http:/ /www.mi.uni-hamburg.de/Windtunnel Home.315.0.html)

12:00 lunch
Restaurant Fischerhaus

St. Pauli Fischmarkt 14, 20359 Hamburg




http:/ /www.restaurant-fischerhaus.de/

13:00 Hamburg Harbour — Meeting with Olaf Miiller, LSBG (Landesbetrieb
Stralen, Briicken und Gewisser, Geschiftsbereichsleitung Gewisser und
Hochwasserschutz) ,,Concepts and Strategies of flood protection in Hamburg”

And

16:00 HafenCity — New Development in the Centre of Hamburg
Including visit Kesselhaus — HafenCity Information Centre

http:/ /www.hafencity.com/index.phprset_language=en

17:00 Visiting the University of Hamburg

Edmund-Siemers-Allee 1

Meeting with the Vice Presidents Professor Holger Fischer and Prof. Hans Siegfried
Stiehl, talk about possible cooperation NTU and UniHH

End of Programme 18:00h
19:00 Diner with the Consul of Taiwan
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Who we are

12 academics
3 Visiting professors
30 PhD students

2 Masters Programmes




What we do:

Risk and the urban environment

Urban citizenship - rights, responsibilities, aspirations
Urban governance and sustainable community building
P ublic policy and gentrification

Regulation and the design of cities

Well being and healthy cities
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PLANNING & URBAN STUDIES



mesitng and impartant book which preerfully shows
al pofley end introdueing & sodsl policy pemmect
wphiy anef planning: 14 this It b path-Srenling.” Al Coctrme
Professar of Public falicy, The Open Ui i

1t 2000 the Labour Gavernment pubslished it ambitiows Sustainghle Communities Flan.
It premilsed ta bitimg about a ‘siep change’ in the English planning systen and 2 new
emphass op the construction af mare balanced, cohesive, and competitive filaces

Thiss biomk uses histerical and comtenpomry muterish to document the ways in which
policy-makers in different e have smught o ue state powers and regdstions o
ereate better, more balunyed, srd sustyinabile epmmuamnities and citizna 1t charts the
ehanges that heve take ploce in commumity-tullding poficy frameworks, plce
imaginatiang, snd core spatisl poficy initistives in the UK sinoe 1845, I &= doing, it
Examines the tensinm that beve emergel wichin spatial puliey over the types of place
that showd'be crevted are the forms af mahility and fwiry required to creste them, It
ubsn shovws that there are significant lessns that can be leamt from the expariencss of
the pust. The ean b2 used 5 infarm cantempurry piicy debatas over isues sach o
migmatiom, uneven develnpment, key wnrier howsing, srd sustaimatsiity

The bioak will fie an mmpartm teet far studonts amd resschers m geography, emom
stutties, planning, and modem social history, It will 2lse be of interest to pactitones
warking in centeal and |nzsl povermment, voluntsry orgenisstiona, commiity greups,
el those invobved in the planning snd design af sustairable communities
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Mike Raom = Seninr Lecturer in Human Geography st King's Callege Lundon,

BUILDING
SUSTAINABLE
COMMUNITIES

e Yy

Spatial policy and labour
mobility in post-war Britain

Mike Raco

VULNERABILITY
L BITIES

NATURAL
DISASTERS
SOCIAL
RESILIENGE

LIOVRIETTING LELS: TOM SLAT
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GENTRIFICATION
UNEQUAL CITY
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Taiwanese projects:

Active citizens and the sustainable development of cities: a
cross-national perspective’ (Chiang Ching-kuo
Foundation ref: 94060606E), 2006-2008, partners in
National Taipei University (Dr Kuo), National Taiwan
Normal University (Bruce Tan).

Community planning in comparative context: London and
Shanghai (PhD thesis, 2005-2009, Wen-I-Lin).

An evaluation of the urban village phenomenon in China
(PhD thesis, 2006-2009, Cheng Kao Hsuan).
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University of London

1. Reconciliation Ecology in urban ecosystems

2. Biodiversity and conservation governance in different
countries

3. Spread and control of invasive species in urban areas

Robert A. Francis Dept of Geography



Reconciliation Ecology

Traditional conservation Rosenzweig, 2003

Reservation
B
habitats i“““""i
E Rostoration Tl

i
I
i
|
E Anthropogenic B
|
|
!
i
I
|
i

« Traditional conservation involves the preservation of habitat by
preventing human interactions/impacts, or the restoration of
ecosystems following degradation — this is unrealistic/impossible

Reconciliation Ecology

¢ An acceptance that humans will not give up habitat means that
we have to find ways of reconciling societal services with
biodiversity and ecosystem services




Reconciliation Ecology

« Biodiversity benefits of a landscape ecology approach to greening
of cities

« Benefits of individual roofs (comparing designs etc.) vs. benefits
of densities, connectivity etc.

« Linked to social benefits
of greening, changing
perceptions and attitudes
of urban residents

¢ Primarily to inform
urban planning for
reconciliation ecology

River Thames
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Wallscapes

e~ - 7

« Extensive and connected structures along rivers, exposed to abiotic
flows and biota — so potential for habitat improvement (e.g. EA)

Francis et al., 2008, Francis and Hoggart 2008, 2009

73 : I
#
R . i) 4

Ecofenders

- 15 at each site at different E
positions (below, at and above high
tide) and orientations

* 40 species germinated so far,
only a few not found on the
walls — trials ongoing

« Coir has the potential to trap
seeds (and act as habitat for
inverts)



Biodiversity Governance

UK Biodiversity

Research prioritie: Standing Group UK BAP
and updates dates
iodi . Publication of | Identification of iodi .
Biodiversity biodiversity priority species Biodiversity
Research Advisory reports and habitats Reporting and
Group InformatiQn Group
England Scotland Northern Ireland Wales
Biodiversity Biodiversity Biodiversity Biodiversity
Group Group Group Group
Selecting Strategic
lead decisions for
partners priority species Updates on SAP,

Biodiversity Governance

« History of nature/society in different countries

* Response to CBD

and habitats

‘ Lead Partners ‘

Coordinating plan

Writing SAPs,
HAPs and implementation
LBAPs

Partners

Plan implementation l

HAP and LBAP
status and
progress

« Perception and concerns relating to biodiversity and ecosystem

services

+ Mechanisms of conservation enactment and knowledge transfer

« Potential for rewilding/conservation improvements in urban areas

Francis and Goodman (2009) Post normal science and the art of nature
conservation. Journal for Nature Conservation



Invasive Species

* Urban gardens as sources for species invasions

« Important to consider mechanisms of spread and control
in urban areas 10

W natives
D aliens

% of species
@
=1

20

<25%  <560%  =E0%  =T5%
% gardens occupied

100
0]

W natives
D aliens

% of families

<25%  <50% =E0%  =70%
b % gardens cccupied

. Fig. 2 - Occupancy by vascular plants in 61 urban gardens,
Sheffield, UK for (a) species and (b) families.




Invasive Species

¢ E.g. invasives and urban cliff hypothesis

e Monitoring and modelling of spread in different urban areas

¢ Generic patterns and case studies

fitef - EENEE NS (Universitat Hamburg) L 5 16 April 2009

Was wollen wir machen?

Rezentes Klima
__gobal | | regional | _Stadteile | |
Raumliche Variabilitdt efassen (HUSCQO)

klimatisch homogene Bereiche identifizieren und kategorisieren (Klimatope)

- Verbesseries Downscaling/Regionalisierung

- Flachenhafte Erfassung klimarelevanter
Cherflachenparameter durch Fernerkundung

- verbesserte Parametrisierung urbaner Oberfldchen

Kiinftiges Klima {Szenarien)

o

Mesoskalige Medellierung unter Beriicksichtigung
(heterogener) stidtischer Landnutzung und verbesserter
Parametrisierung {evt. urban canopy modell),
Dynamisierung der Landnutzung (Urban System Modell)
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Thanks for your attention!
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Zenirm Kir MSnne nd Mao-Fianck-inastul GHES Fomstrungsteninm DS KEmansrbamentium
ATAPhARACN VASLETSCEn fur Kesaorologie asthacht

Windtunnel (Leitl et al.) METRASMITRAS (Schlinzen) dynamical land use (Daneke)

£3b, 1. Hamirg Urban Seil Clmsts e BB
Sesenatary (HJSCE), s

Climate Variability, soil fluxesl, scintilometer (Ament & Eschenbach)
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Conclusions & Oulook

+ YWe need to know more about the
spatial variability of urban climate to
locate climate sensitive risk areas.

+ Therefore the representation of urban
areas in numerical atmosphere models
has to be improved.

+ Empirical models might fill the gap.

» For empirical modelling we need more
station data and complex parameters
derived from satellite data.

T
& b
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Parameters

If the methods works
+ It might be transferred to other urban

regions, (esp. in more southern
countries), since we are well aware,
that we are not focusing the most
severe problems in terms of climate
change.

o maybe we could someday establish
a cooperation with Taiwanese
universities ...

% KlimaCampus

| Possibly derivable Parameters

| Spectral features

| » Albedo

| » Surface temperature
"+ Emissivity

| Land Cower (fraction & fragmentation)
|+ Sealed ares

|+ Yegstation

|+ Wiater

| Geometric features (from RADAR-DEM) f
|+ Build up density and {canopy) height |
|« surface roughness

o Shy View Faktor

| Modelled Parameters
|+ Solar Radiant Fluxes
| » Anthropogenetic heat fluxes

B lnkueasitia Hanhorg e

Use derived urban surface and
topological parameters to

. Explain spatial variability in Urban

Climate

. Classify build up structures into

micra climatically homogenaous
areas (Climatopes) which are
related to function (CBD, industrial,
residential ).

Those can be used to identify
potential risk areas in the town and
to dewelop adaption options for
urban planning.

% KlimaCampus



Vegetation {in May 2001}

NDWI, derive.d from Landsat ETM+ -
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Surface temperature [quick and dirty)
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Climate Regionalisation [downscaling)

Basic idea:
+ not just simply spatially interpolate but use
empirical relation to high resolution parameters DEM
to make a "better estimation”
« Example: Temperature is highly correlated to
Terrain height, so information of a high-res
Digital Elevation Model (DEM) can be used to
extrapolate station data.

- Bohneret al. have long experience in

topoclimatic (empirical) modelling, including a Sky view
sophisticated set of terrain parameters for factor
enhanced statistical analysis (open source Gl5

SAGA).

» Challenge: find suitable parameters to transfer
method to urban climate.

+ Problem: Station data is needed for model

building! Cold air
potential
i & Bihner 2008

Iplueasitas Manhorg -

Climate ,Regionalisation® :: statistical Downscaling

Bihner 2008 Mean annual precipitation 1961-1990 (SAGA)




The Metropolitan Region of Hamburg is very heterogenic
{in terms of landuse morphology)

i britrrrerrin et
bl . He Lo L 15

We can quantify
climate change
at one particular
point in
Hamburg which

= i neither very
representative,

= nor even close to
the centre.

50 we need more
infarmation about
spatial variability
and microclimatic
land use impacts.

L
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Walusitn Harh g :

Schiinzen et al. have proven, that:

5 1:: = (not surprisingly’) it is significanthy getting

ey warmer in Hamburg.

% 80 = And: the warming rate is accelerating.

3 e0 But this is including several effects:

§ 10 - Global warming

% a0 = Increase of Urhan Heat Island effect due ta
S'E:m T urbanisation processes

daitr = Increased plane traffic

= Microclimatic changes around climate
station.

So we need to differentiate those effects

Eunl.u;nmu;nnms #ﬁ' ﬁ Khimatampus



Recent Climate Change in HH Fuhlsblittel (DWD climate station)

Observed anual mean temperature in Hamhburg Fuhlishiittel

L 1891 - today:
5 110 0.07 K /decacde
L 1947 - today:
> 100 0.25 K / decade
®
g g0 1981 - today
5 ] 0.49 K / decade
o 80 e
|5
£ 70 .
£ i
= 6.0

[ Schlinzen 2008

T

1890 1910 1930 1950 1970 1990 2010

Jahr

limaCampus

Increase in leeward precipitation

Sid Wes!

AP Lee - AP Luv [rmm]

5 " o " = Hamburg causes a significant

Stationsnummer leeward increase in
Differences of median precipitation p_rec_lplta_tlnn. The anisetropic
between windward (Luv) and leeward distribution may result from
(Lee) inflow direction. Black bars orographic effects of the
indicate significant results. Harburger Berge _Sﬂlﬂh of
(Hoffmann 2009) Hamburg (topo-climate).

T
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Urban Heat Island in Hamburg
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Annual cycle of differences {between

! B different stations and rural reference) of the
' g a) mean daily temperature, b) minimum
daily temperature and ¢) maximum daily
temperature (Hoffmann 2009)
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What do we know about the {urban) climate in Hamburg?

« Firstresults from our colleagues in CiSAR-
D4 from the Department of Meteorology
(k. H. Schlanzen, P Hoffmann et al )

+ The heat island iswell pronounced [at least
for one station)

25

2

1.5 4
z 1
9 oy I i

a I_ '3 J I I_

05|

. 5 43 -
- T3 & 15 28 05 13 4 15 24 3 Jan Fob W A Wa s W0 fug Se OR Ao Do
Stabersrurnmer Stationsnummer

Mean annual, seasonal and menthly heat island of different climate stations
in Hamburg {1988-1997) (Hoffmann 20089)

A )
e T % KlimaCampus

Uniseasitsn Harthorg —



What do we know about climate change at different scales?

glohal regional local (urban) in situ

Europe Germany Hamburg Altona Airport
MNord Fuhishiittel

Recent climate (measurements and modelling)

Future climate (projections, only modelling, dependend on GHG-emmissions)

=TT
Ll s = % KlimaCampus
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Why is climate change in urban areas relevant?

= Most of the affected people live here (3 hillion in 2003, 5 billien in 2030
(UN Urbhanisation Prospects 2003), most of them in cities up to 5 million
inhabitants.

= Cities have very complex infrastrueture which is complicated and
expensive to adapt.

= Cities have a modified “urban climate® (most prominent effect Urban
Heat Island) which might intensify global warming.

= Knowledge is limited, since elimate medels don‘t represent complex
urban areas sufficiently (restriction of computing time, resolution and
parameterisation).

= Urban climate is very heterogensous / spatially variable depending
from surface material and therefore landuse (parks, residential, industrial
produce individual microclimates). Consequently the impacts need to he
differentiated to identify potential risk areas.

= Cities are very dynamic.

Summarising one could say: # is stilf o be clarified, whether
climate change will be especially sensible in urban areas. But it
already can be slaled that it will be especially sensed here.

... = % KlimaCampus

Unleessiian Mamhorg Lo



D4: Urban Systems

(Impact of climate change on the Metropolitan Region of Hamburg)

= focus is on Hamburg as receptor of
climate change rather than as
perpetrator

» how differently are the different areas of
a town affected by climate change

= to what part are the changing
temperatures, humidities, wind speeds
efc. ‘home-made’ and to which
percentage do they resuit from global
climate change.

- Mitigation and manipuiation options for
tisk reduction

» enhancing adaplive capacities and
delivering actions to reduce local
vuinerabiiity to risks of climate change

% -
Ed otecssin ooy gt Klimatampus

CliSAP Research Areas

. Analysis of past and present climate sysiem compaonents {Detlef Stammen
. Climate dynamics, variability and predictions (Klaus Fraedrich)

A
B
. Feedbacks in the Climate System, Interactions Humans — Climate (Martin Claussen)
D. Impacts of climate variahility and change on regional system (Hans von Storch)

Dynamical Downscaling

: Regional modeling §
impact

Glohal Development |

T
muﬂ....,....u,,.m.g IR~ % KlimaCampus



CliSAP Research Areas

A. Analysis of past and present climate system components (Detlef Stammer)
B. Climate cynamics, variability and predictions {Klaus Fraedrich}
C. Feedbacks in the Climate System, Interactions Humans — Climate (Martin Claussen)

U dane B0 Wi 05

% KlimaCampus

CliSAP Research Areas

A. Analysis of past and present climate system components (Detlef Stammer)
B. Climate dynamics, variability and predictions (Klaus Fraedrich)

Temperature variahility Temperature projections
IPCC AR4: Annual Mean 2m-Temperature Change relative to 15611550
a) Morth &tlantic S5T 5
4 t 1 T ﬂ.T[DC] abservations
=  Ohservations (30W, 50H) 4} control ensemile ﬂ,’;
Ilodel K
° o B1 enzemble '

© A1B ensemble

A2 enzemble

fluctuation log10 Fith
[ 3]

0 . ' ' A s

0 1 2 3 4 1850 1900 1950 yagr 0 w0 2100
titne loglﬂ t [months]

A )
e T % KlimaCampus

Uniseasitsn Harthorg —



CliSAP Research Areas

A. Analysis of past and present climate system components (Detlef Stammer)

comprehensive data base, simulation of wind-wawve - data assimilation, sea
measuremants interaction, meassurement of level rise during last 15
arctic fluxes years
" e 4
Unlweasitsr Hamhorg ﬁ % Kiima(ampus

Structure of CliSAP

Sclentific Steering
Commitlae

Integrated
Activities

Outreach
&
Transfer

A hor€. %
" . % KlimaCampus
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Integrated Climate System
Analysis and Prediction
- CliSAP -

Cluster of excellence

/)\ @
et & oo DKRZ
Zentrim Kie Manine Mani-Planck-Inastul GHES Forstiungsteninum Dbutsches Kimarstherizentium
ALTCEPRARECI VASLENICHF, fur Mangoreiogs Tapithachl
‘
ﬂ Universitit Hamburg K“macam pUS

1. Cluster of Excellence CIiSAP

2. Urban Systems
Relevance of climate change in urban areas
What do we know ! what do we need to know?

First results (urban climate and climate change in HH)

Ongoing research

3. Conclusions I further activities
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Urban Climate and Climate Change in Hamburg
First results and future research of the Cluster of Excellence CliSAP

fif#= : f# UNESCO-IHE ~F¥RFFF 4T (UNESCO-THE Institute of
Water Education) ?ﬂ-ﬁfﬁﬁ% 17 April 2009

(selected, 'FUIFHHi %] 284108 1)

UNESCO-IHE

fnstitute for Wiater Education

Postgraduate Education, Training and Capacity
Building in Water, Environment and
Infrastructure




Lineage: Facts & Figures

=1955 Origins Her Excellency Begum Ra'ana Liaguat Ali
Khan, Bangladesh Ambassador to the Netherlands
requests transfer of Dutch expertise in Hydraulic
Engineering to Bangladesh

=1957 Birth IHE established as an International
Education Institute

=1991 Transformation IHE Delft becomes an
independent Foundation

=2003 Operational UNESCO-IHE Institute for Water
Education becomes operational

How are we different from the other UNESCO Institutes?

50 year history (46 years Dutch Institute, 4 years UNESCO
Category | Institute)

No Regular Fund allocation: 100% Extra budgetary

Only UN unit with authority to confer accredited MSc and PhD
degrees

Educational arm of the International Hydrological Programme
(UNESCO-IHP)

Therefore:

We must stand for academic accreditation (UNESCO affiliation
important, but without accreditation we loose our credibility)

We must be entrepreneurial (public, private, NGO sectors)
We must be thematically and didactically cutting-edge




Staff and Outputs 2006

4 Academic Programmes | 14 speciallzations:

- Water Sclences and Englneering

- Envirenmental Sciences

- Water Mamagemeant

- Munic|pal Water ahd Infrastructure
- 202 MSc participants
- 333 Short Course participants annuaily; 15,500 tolal

Solentific outplut:
£12 Publications | year
74 PHD Fellows and gradustes

108 Projects 2006 (Capacity Building, research, tailor-made training, advisory
Services)

Core Activities
Focus on Human Resources & |nstitutional Development

Institutional
Capacity Building

Research & . Standard Setting for
Development ] Water Educatlon

Human
Resgurces Metwork &
Postgraduate and Partnership

Programmes Imstitistional Building
Pavelopment

Tallor-made ' . J 7 Palicy Forum
Training Courses . = Function




Functions - Implementing our Objectives

The Institute performs the following functions:

Education, training and research functions in Deift and abroad with
partners;

Capacity building function - Set up and help manage networks of
educational and water sector Institutions and organizations world-

1 [
education and life-long professional training;

“Policy Forum® function for UNESCO's Member States and other
stakeholders:

Advisory services function to Member States on water management.

Institutional Objectives

Strategic objectives:

Support UNESCO Science Sector priorities; IHP priorities
Contribute to the UN Millennium Development Goals
Support ODA policies and strategies of Member States
Maintain academic excellence

Maintain effectiveness in a changing world

Operational objectives:

= Develop parinerships and networks

» Encourage entrepreneurship in an academic setting

= Respond to demand-driven education and research needs

=  Employ cutting-edge education methods with partner institutions




Vision & Mission

UNESCO-IHE envisions a world in which people
manage their water and environmental resources
in a sustainable manner, and in which all sectors
of society, particularly the poor, can enjoy the
benefits of basic services.

The mission of the Institute is to contribute to
the education and training of professionals and
to build the capacity of sector organisations,
knowledge centres and other institutions active
in the fields of water, the environment and
infrastructure, in developing countries and
countries in transition.

Thematic Orientation Matching Sector Needs

Themes and organisational structure

Managament
& Institidions

Wintar Envircnmerdal | Municpal
Enginporinig Resduees [obrastmiciuie

Hydginlormaiics
& il tige
Mariaaomon!
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The
Netherlands 1s
situated at the

outlet of the

rivers Rhine
_ Meuse and
e e /o Scheldt
A u Rhine: 180,000 km?

Meuse: 33,000 km?

Scheldt: 23,260 km?

Landuse km?

Cultivated land: 23,833
Woodland: 3,041
Built-up areas: 5,595
Others: 1,438
Total: 33,907




Population development in NL
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Size: 34,000 km?2
Population: 16 million
Population density: 472 people per km?
National income per capita: € 26,800
Unemployment rate: 4 % (data from 2002)
Employed in agriculture 2 %, industry 25 %, other 73 %
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A SERIES OF WINDMILLS

lower mill middle mill upper mill

polder canal low basin middle basin




Land reclamation
1900 - 1970

2300 km?

NGRTHWH SEA

Drainage of polders in wet periods

Drainage through
purnping stations

Horticultural land ~ Shallow polders  Deep polders
abiove basin level 3 to 7 metras below sea level
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* 4 Polders were
constructed:
170,000 ha farm
land; new towns
for increasing
population;
I[Jssel Lake: 500
MCM fresh
water, water
supply,
recreation,
fishing;
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Schematic presentation of the
water management in a polder
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Water quautu}
management

Water quality
management
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