Adaptacja do zmian klimatu -
zagadnienia ogolne.
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Adaptacja - ,,proces dostosowania sie do
aktualnego lub oczekiwanego klimatu 1 jego
skutkow” .



tagodzenie skutkow - redukcja czynnikow,
ktore powodujg zmiany klimatyczne np.
poprzez redukcje gazow cieplarnianych -
dzieki zwiekszeniu ilosci zielenl w miastach.



Odpornosc¢ - "zdolnosc systemow spotecznych,
gospodarczych i srodowiskowych do radzenia
sobie ze zdarzeniami, zaktoceniami. W wyniku
impulsu majg zdolnosc do reagowania i
reorganizacji w taki sposob aby zachowac
podstawe systemu. Majqg zdolnosc¢ adaptacyi,
uczenia sie i transformacji ”.
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NBS

Wedlug definicji IUCN sa to ,.dzialania majqce
na celu ochrone, zrownowazone zarzqdzanie |
przywracanie naturalnych lub zmodyfikowanych
ekosystemow, ktore skutecznie 1 adaptacyjnie
rozwiqzujg problemy spofeczne, zapewniajgc
Jjednoczesnie dobrostan cztowieka | korzysci dla
roznorodnosci biologiczne]”



*/Z kolel wedlug Komisji Europejskiej sa to
»dziatania Insplrowane naturqg, WSplerane przez
nig lub z nie] koplowane, ktore majg na celu
pomoc  spoleczenstwom W  rozwigzywaniu
roznorodnych wyzwan srodowiskowych,
spotecznych 1 ekonomicznych w zrownowazony
sposob”



Zrownowazona urbanizacja



Make Freshkills Park Your Park o »
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odbudowa zdegradowanych
ekosystemow



ELLIOTT BAY
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https://www.asla.org/2017awards/320768.html



DEEP SHORELINE = OPPORTUNITIES FOR PREDATORS IDEAL HABITAT/PIER CONFIGURATION WITH INTEGRATED SALMON
MIGRATION CORRIDOR



\&é PERMEABLE

LGHT A
PENETRATING !'\-‘\ N PROMENADE

y, / AN

SOLAR LIT
RAILING &5

RESTORED

JUVENILE
SALMON
MIGRATION
CORRIDOR



MW 907

EX. R RAP

HABITAT CORRIDOR - AREA 2
(COLMAN DOCK)

HABITAT CORRIDOR - AREA 4
(BETWEEN PIER 54 & 55)

WATERFRONT
PARK

MHHW +9.02'
e 2 e e - ey | S - g - et | S = g - — - — . — = — - S— p—

= J ————————— HABITAT CORRIDOR - AREA 7
(WATERFRONT PARK)

SUBSTRATE
ENHANCEMENT

https://www.asla.org/201
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LIGHT PENETRATING SURFACE PANEL ANALYSES

® # V4 4

8" DIAM. CIRCLE 8" X 8" SQUARE 3" X 20” RECTANGLE 5” X 12" RECTANGLE

193
FOOTCANDLES FOOTCANDLES FOOTCANDLES FOOTCANDLES

https://www.asla.org/2017awards/320768.html

N5

12" X 5" RECTANGLE

219
FOOTCANDLES
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https://www.asla._org/2017awards/320768.htmI .






lagodzenie i ulepszanie zarzadzanie ryzykiem i
odpornos¢



https://www.asla.org/2020awards/178.html



Tb induct ocean tides and
avoid destructive fresh
water storm

/

| /,/7/ % 3\ Tenaces ,/ ,
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To avoid tropical destructive
storm from the sea

https://www.asla.org/2020awards/178.html



High tide Ecotones with diverse aquatic settings

Path Bio swale Terrace

Ecotones with diverse aquatic settings Bio swales and vegetated terraces to filtrate polluted urban runoffs

https://www.asla.org/2020awards/178.html
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Adaptacja do zmian klimatu



BEFORE:
Extensive Flooding

02 July 2011: > 150mm B
RAIN fell in 2 HOURS. 4B

| _CLOUDBURST
i ' hits Copenhagen



iy G

Watershed Catchments, Sub-Catchments

—~ i“-‘_‘__ ’.‘

Sub-Catchments and Risk Attributed Social Corridors and Mobility Network Catchment Water Routes Collaborative Planning Workshops with Community

to Flooding Potential https://www.asla.org/2016awards/171784.html




Potential Cloudburst
s Corridors
w— Main Traffic and
Commercial Arteries

Potential Blue-Green
Corridors

Street Tram

Metro

Planned Metro
Planned Light Rail

~EEO

N Detailed site analysis reveals the complex existing situations; identifying areas
1:15000 e most at risk to flooding shows the potential sites as catalyst pilot projects

o"‘ 1mn - . - . . . . . .
htt ps ://WWW. as I a.0 rg/zo 1 6a wa rd S 1 7 1 7 84 . ht m I (Frederiksberg District shown in isometric visualisation above)



Cloudburst Road Detention Green Street
Street
—_—— T =t

Central Retention Area Cloudburst Pipe
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https://www.asla.org/2016awards/171784.html




CLOUDBURSTTOOLBOX
01 Park 05 Urban Canal

02 Plaza 06 Urban Creek

03 Street 07 Retention Boulevard

........

...........

04 Green Street 08 Boulevard

https://www.asla.org/2016awards/171784.html



| Hans Tavsens Park © | Blagards Plads Korsgade

Borups Allé - Parking space ’

Parking facilities and local residents’ ~71 The park can be used as recreational area ‘| The plaza is an urban area with many The street is located in a residential area
environment. Water can in the future 4 such a playing and dog walking. Water 3 different purposes, such as ball games, 4 with a few local shops. The street is
contribute to an enhanced green character can be a main driver and support for this | concerts and other arrangements. Water connected with Hans Tavsens Park and
and create an 0asis in the city scape. recreational use. ~4  can support the city life. | Peplinge So. The water can be used for

improving the streets visual appearance.

G
Bispeengbuen > '

A special urban place with a rough
character, an interesting spatiality and
many possibilities for activities. The place

Peblinge Se

can function as a blue park and be a
facilitator for day and evening events fx, The lake has an important role for the
Underground parties. citizens of Copenhagen as a recreational
- area. A rainwater park in connecting to
the lake will support this recreational use.
Holger Danskes Vej

Local residents’ environment, 3 possible
wide green road. The green road and
courtyards can create a special place in

Rosengrns Allé

the oy, Main traffic road which has the potential
I to function as a cloudburst road. The
- water on terrain can create a new spatial
Dronning Olgas Vej experience of the area,

Residential neighborhood and local road with
an established green character. The rainwater
solution can create a gathering point and
accentuate the existing exclusiveness.

Vodroffsvej

The quiet lecal road lies in a depression
which is lower than Sankt Jorgens So.
Water will support the natural
typography and have a historical
reflection.

Biilowsvej

Minor traffic road. A general green
character can be further supported by
retention basins,

: j Sankt Jergens Se

The lake itself can turn into a valuable
city space while also holding the
potential of receiving a big amount of
water,

Sankt Knuds Vej

Neighbourhood with green local roads.
LSM can support the green character and
ensure traffic safety.

Gasveerksvej

A road used by children from Gasvaerksve)
school, motorists and cyclist, The road can
tead water and support a safe school road.

Frederiksberg Allé

Significant for Denmark’s history and
important cultural heritage, Special
pavement and planting. The water projects
have to support the majestic character.

{ Skydebanehaven
The garden today is a playground and park
for many residents. The green area holds a
big potential for retaining water, 03 Street

Mathaeusgade
The heart of Vesterbro. A strong community
and active participation in the public life

Water can support the local character and Istedgade
create new outdoor spaces with room for The street contains Copenhagen’s most
play and gatherings. dynamic city life. Water redesign can
- support the roads city life by creating
— - new activity spots and temporary water
Enghavevej parks.

Area with city life such as concert, cafes
and shopping. Water on terrain can
create more new micro spaces and
meeting places.

Dybbglsgade

A wide street situated in a resident:al
area with few local shops. The road
connects Enghave Plads and Dybbelsbro.
Water on terrain can support and give a
special character while enhance the
connection through the city.

Sender Boulevard

New park and main street with character.
Water can support this character and
create interesting blue and green areas in
the existing structure.

https://www.asla.org/2016awards/171784.html




BEFORE: Barriers

Flood Prone Zones

Fredericksberg Have J

+12.0 05 Vodrofsvej 06 Gasveerksvej

Top of Dam

+62
v WL+58

+35 b, 4

Sankt Jgrgens S@ Main Train Track
AFTER: Connections
Fredericksberg Have J
+1 %.0 ‘ 05 Vodrofsvej 06 Gasveerksvej
predicted
max WL +3.4 +40 sea level
*35  newWL+238 +22 in 2100
--w-- +13
L Y T
1
Vi aassriacinisiiae
- . - I e oo - - - - l
Sankt Jergens So ‘ ’ i l]

2-3m @ Subsurface Tunnel

https://www.asla.org/2016awards/171784.html




| Transformation to
| a Blue-Green City
{

8. 04 Green Street

SHARED
ﬁ@ca%@kk Ve

planter | urban activation cycle - 2way | drive - 1 way urban activation | planters

https://www.asla.org/2016awards/171784.html




05 Urban Canal Existing Street Majorly Flooded in 201
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Normal Rain Event

Conventional: Existing Crowned Street
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https://www.asla.org/2016awards/171784.html




EVERYDAY RAIN

07 Retention Boulevard 08 Boulevard 30% DISCONNECTION Driving Investment
from existing combined
SEWER system.

Blue-Green infrastructure
helped to lower capital,
operational;;and maintenance
spaces by as much.as

75% (Source: Amencan

Rivers 2012) while Danish
Consultants calculated that
USD. $200 million investment
: costs.could be saved by
_ comblnmg Blue-Green
solutlons with: mlmmlzed
conventlonal pnpmg

oo aen et |
-—L.

i'l\ N

(T"eycle | drive | one-way traffic][  walk |

' ExlsnngStreet Proﬂle ‘&ﬂs

Flood Event

https://www.asla. org/2016awards/171784 htmI
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beach andl‘ ‘

Safety Zone

FIood Zone

40,000m*
retention
capacity

o5 7,000m?

retention
capacity

Flood Event

https://www.asla.org/2016awards/171784.html



A New ‘Old’ Destination
The lake becomes a multi-
functional park space with
recreation, fitness, and
heritage amenities that
capitalize space use,
simultaneously mitigate
Cloudbursts and normal
rain events, and beckons
residents and guests to
é Tl ‘ engage with the active
9w SAVED b i ) ‘ waterfront edge.
Cloudbu Hution combines Blue-Green 3 G

techn with reduced pipe sizing to both save
money and create multi-functional space synergies.

real estate

M {T10% 5t

P increase

Green areas increase adjacent real estate value
between 10-15 for every 1 hectare of

space within walkable proximity (Trust for
Public Land, 2009).

w il LY,
FRR1T8.3% e

Residents in green neighbordhoods 5 K . "”l““\‘\\
are three times more likely to be oy
physically active compared to non-green

neighborhoods (Forestry Commission).

https://www.asla.org/2016awards/171784.htm



Change of Thinking
8  The costiof doingnothing e
“%,. . creates losses of $60:million &3 N
g year (City of Copenhagen): [
L ) Ky of o e W -
Let's create robust solutions” S
that add value and mitigate -
Cloudbursts.

Parks are proven to increase -
property value 10-15%
(Source: Trust for

Public Land).

https://www.asla.o g/2016awards/171784 html




NBS stosujemy w celu:

a)lmplementacja NBS w dziataniach zwigzanych z rewitalizacjg.

b) Wykorzystywanie rozwigzan NBS w kreowaniu dobrostanu
czlowieka w miastach.

¢) Ochrona wybrzezy
d) Zarzadzanie dzialami wodnymi.

¢) NBS jako element zrOwnowazonego gospodarowania energiag w
miastach.

f) NBS jako element zabezpieczajacy ekosystemy.

g) Rozwigzania oparte na przyrodzie jako narzedzie sekwencji
dwutlenku wegla z przyrody.



(EbA) — wykorzystanie ustug ekosystemowych w
adaptacj1 do zmian klimatu. Przy tych dziataniach
wykorzystuje si¢ potencjat lokalnych spotecznosci. W
ten zakres wchodzg rowniez dziatania zwigzane z

edukacja.
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ation Guidesfor the Princevifie Comfmunity. ? : - A Copversation Guide fof thie Kinston Gomnueity,
‘After Hurricane Matthew v, Rebuiding After HurncanaMatthew.

A Conversation
Rebuilding After Hu
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i [
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https://www.asla.org/2018awards/455517-Homeplace_Conversation.html



HOMEPLACE

T H E S I X by f ;‘ - flart ki A ‘F‘air Bll;ff Kir‘w‘storA\ LL;r‘nb‘f»evrto.r‘\ + RESILIENCE: wrucs sy

Princeville, Seven Springs, and Windsor THE ROLE

COMMUNITIES rresecommunes som asier o OF DESIGN

a‘ : c‘l : ﬂ G\ i
ACCESSIBILITY CURB APPEAL AFFORDABILITY EFFICIENCY FLEXIBILITY

COMMUNITY
SNAPSHOT | ‘

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html




LENOIR

KINSTON ;::‘L.(;(;\l')[F;LAINS
EFFECTS OF =5 "

S |

77

.

e KINSTON
’ FLOODPLAINS

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html



| WANT TO
| WANT RELOCATE
(OR WAS
APPROVED)
TO...
| WANT TO
RELOCATE ELEVALE ELEVATE

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html
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WALKABLE STREETS

OWS TRAFFI( YARDS DEFINE STREET

04
05

LANDSCAPE

ANALYSIS

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html




5~CONNE(

TING NEIGHE

BRINGING IT ALL TOGETHER

fferent elements it

here are many di

s of the landscape and t take pride in

it their prefer 3 and community vz

orm. But obs

1 affect communit

sions made the success of a resilience strateqy

63

o1.1! t 04
02 { ! 05
03

ACTIVATING PUBLIC SPACE

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html




RESTAURANT PATIOS /
COMMERCIAL SPACE

FLOOD-PROOFING

DOWNTOWN BUILDINGS EROVEDIANDING

ROAD ACTIVATE SIDEWALKS PEDESTRIAN-ORIENTED
AND ALLEYS WATERFRONT
(FRONT PORCH)

CONNECTING FAIRBLUFFTO THE RIVER

1 1Hus

B s the need and opportunity to

68

RIVER WALK

LUMBER RIVER
BLUEWAY

WETLAND / BOARDWALK

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html




FAIR BLUFF

elill

EXISTING CONDITIONS

GREENSPACE - oo

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html




https://www.asla.org/2018awards/455517-Homeplace_Conversation.html
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FATOO0MS MO S et e ne - —
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peace of mee

—_—

FAIR BLUFF, NC

KINSTON, NC

.."R v

T

https://www.asla.org/2018awards/455517-Homeplace_Conversation.html




(EbM) — dzialania majace na celu wypracowanie
globalnych, dlugoterminowych korzysci
wplywajacych na lagodzenie zmian klimatycznych.
Takie rozwigzania stosowane sa poza terenami
miast. Przywracanie calych ekosystemow np. lasow.



STORM + SAND + SEA + STRAND

R ISLAND RESILIE
FOR GALVESTON ISLAND STATE PARK

BOLIVAR PENINSULA
GALVESTON HISTORIC DISRICT
HOUSTON (50 miles) : T - PLEASURE PIER
GALVESTON BAY MOODY GARDENS e ‘
p— - < = - = =y // -
.///‘
‘,/
EST BAY
BAY LAUNCH .
DISCOVERY CENTER
__________ “\_~
s o~ RSN W
B Sl el
D T~
\ e ( y Tl
} % 3P A A B
7 e X _-’f.- i EACH,LﬁJJNCH
e
= L F F ME

https://www.asla.org/2017awards/324291.html



09.14.2008

PARKING PLACED OVER DUNES

INHIBITS COASTAL ADAPTABILITY

AND PROTECTIVE CAPACITY
/'.

; STATIC AND DEFENSIVE STRUCTURES
P94 DISREGARD WEATHER AND STORM DYNAMICS __ S

‘.‘-__..;3'""'" == ., TS L OVER 75 LINEAR FEET OF
R - = “ - g SHORELINE LOST IN CLOSE
PROXIMITY TO MAJOR CAPITAL
INFRASTRUCTURE INVESTMENT

_

STRUCTURES AT GRADE FRAGMENT HABITAT
AND EXPAND DEVELOPED FOOTPRINT
- o — : : REGIONAL
: i - s SEA LEVEL RISE
7X HIGHER THAN

GLOBAL RATES

https://www.asla.org/2017awards/324291.html



09.10.2008

AS TEXAS’ LARGEST ESTUARY, GALVESTON
BAY’S WATERSHED IS HOME TO THE 4TH
AND 9TH LARGEST CITIES IN THE UNITED
STATES: HOUSTON AND DALLAS.

32 MILES OF GULF COAST BEACHES

3 OO + SPECIES OF BIRDS %

https://www.asla.org/2017awards/324291.html



HUR@ICANE IKE (z008)

Third uostlf@t US hurricane

GREAT GALVESTON
HURRICANE (1900)

“Deadliest day in US history”

CATEGORY
oy 9990
CASUALTIES 6,000 - 12,000

SURGE

PAMAGES 8605 million

~ / L\ ~ o -

(
Ca
(
(

https://www.asla.org/2017awards/324291.html



SEA LEVEL RISE SUBSIDENCE HURRICANES EROSION

~ SHORELINE MIGRATION

https://www.asla.org/2017awards/324291.html



SHIFTING ECOLOGY
2010

e - - - - & - WHITE TAILKITE
= . REDDISHEGRET _ _ _ !,»«\ sy

BROWN SHRIMP

PIPING PLOVER

. _REDDISHEGRET_

BROWN SHRIMP F"

oo 'w'nur'nglelr_g_'l-

https://www.asla.org/2017awards/324291.html



TPWD‘W SQTAFF !i INVESTMENT FACILITIES PROTECTION LEVELS OF EXPERIENCE INCLUSIVITY LEGACY
WOrKsnops;

https://www.asla.org/2017awards/324291.html



RESPONSIVE
INTERVENTIONS

TR

https://www.asla.org/2017awards/324291.html

AGGREGATION
CONSOLIDATE STRUCTURES TO
EDGES FOR CONTIGUOUS HABITAT

ACCOMMODATION

B ANTICIPATE SHIFTING WATERS WITH
Y VERTICAL FLEXIBILITY

ANTICIPATION
ANTICIPATE HORIZONTAL SHIFTS IN
ECOLOGY AND LAND MASS

ELEVATIONTIED TO

FUNCTION
EXPERIENCE PROGRAMS AT A
VARIETY OF ELEVATIONS

NIMBLE
INFRASTRUCTURE

MITIGATE DEVELOPMENT PRESSURE
AND LIKELY FUTURE STORM EVENTS
THROUGH DUNE RESTORATIONS
AND MIGRATION MEASURES

LAUNCH POINTS
CONSERVE A SUBTLE LANDSCAPE
WITH A SINGULAR INTERPRETIVE
ORIENTATION




‘= _ ACCOMMODATION

FLOOD EVENT; 8 & FLOOD EVENT CREST HEIGHT @ »
WATER LEVEL S D Rl 4 ’
(tt ABOVE SEA LEVED & Tt e (ft ABOVE SEA LEVEL)  oF &

FRE#21ft o

L S

BASE WATERLEVEL (+0)

PIPING PLOVER
HABITAT (2010)

WEST BAY

https://www.asla.org/2017awards/324291.html
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~ AS THE ORIGIN OF VISITOR:
{9 10 THE CENTER STRADDLES

LAND AND WATER

https://www.asla.org/2017awards/324291.html



BARRIER ISLAND DISCOVERY CENTERﬁ

THROUGH HABITAT SHI ND RISING SEAS
‘ 066 STRUCTURES ENDURE AND'ACCOMMODATE
THE EVOLUTION OF THE BARRIER ISLAND

SRy e 5 STy Ovee ba 1
¥ 2




CAS - zrozumienie kluczowych mechanizmow i
cech ekologicznych, ktore wspieraja zdolnos¢
ekosystemow do adaptacji do zmian.



Pre-Development Industry Hard
L5 + Infrastructure
Early Settlement Shipping Development

Redevelopment of
Inner Harbor

B R A

Y O R

ECOLOGICAL HUMAN
HEALTH IMPACT
EUROPEAN SETTLEMENT MAJOR U.S. SEAPORT RISING URBAN POPULATION URBAN RENEWAL
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Saltgrass // Distichlis spicata

3 herodias

Cordgrass // Spartina alterniflora

Atlantic Sea Nett

Blue Crab // Callinectes sapindus

Marsh Elder // Iva frutescensflora

Design Criteria for Optimal Salt Marsh Habitat

Sun to part shade

Minimum 100 square feet per marsh layer
Land based and water based vegetation
Excellent visibility through habitat

Narrow open water channels through vegetation

Food sources for fish, water fowl, and crustaceans
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Fishes

Rainwater Fish // Lucania parva
Mummichog // Fundulus heteroclitus
Atlantic Silverside // Menidia menidia
Striped Killifish // Fundulus magalis

Crustaceans

Grass Shrimp // Palaemonetes pugio

Blue Crab // Callinectes sapidus

Mud Crab // Rhithropanopeus harrisii

Dark False Mussels // Mytilopsis leucophaeta
White Barnacle // Balanus subalbidus

Birds

Mallard Ducks // Anas platyrhynchos
American Coot // Fulica americana
Black- Crowned Night Heron // Nyctic

Jellies

Sea Nettle // Chrysaora chesapeakei
Pink Comb Jelly // Beroe ovata

Sea Walnut // Mnemiopsis leidyi
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Limited Species Before Intervention Increased Biodiversity After Intervention
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Eco-DRR - zminimalizowanie skutkow zdarzen
niebezpiecznych poprzez odpowiednie przygotowanie
ludnosci — nie musza by¢ zwigzane ze zmianami
klimatycznymi.

Podejscie Eco-DRR mozna wdrozy¢ we wszystkich skalach.
Przyklady obejmuja odtworzenie duzych mokradel w celu
ochrony przed powodzia oraz wykorzystanie obszarow
chronionych w celu zmniejszenia ryzyka katastrof na
obszarach przybrzeznych.
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