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Local trends of Tri-city climate











Source: Pruszak Z., Zawadzka E., Journal of Coastal Research, Vol. 24, No 2, 2008



What innovative (?) activities 
concerning climate change whereconcerning climate change where 

taken in the Tri-city region? 



B ilt i tBuilt environment



Buildings and Infrastructure

Many Polish Standards and y
Regulations take into account 
elements of local climate, for 
example:example:

• Depth of foundations
(PN B/80 03020) Rozporządzenie: Warunki techniczne(PN-B/80 – 03020), Rozporządzenie: Warunki techniczne 
jakim powinny odpowiadać budynki i ich usytuowanie

• Hight of brakewaters and• Hight of brakewaters and 
wharfs above MSL
Rozporządzenie: Warunki techniczne jakim powinny 
odpowiadać budowle hydrotechniczne i ich usytuowanie



Buildings and InfrastructureBuildings and Infrastructure

• Environmental impact 
study for almost each investment, also y
taking into account elements of 
local climate

Environment Protection Law (Prawo ochrony 

środowiska , Ustawa z dnia 27.04.2001), and Regional 
Environment Protection Program (Wojewodzki 
P O h Ś d i k )Progam Ochrony Środowiska)



Housing - thermo-modernisation

• widespread bottom initiative
- thermo-modernisation and 
introducing higher efficiency heating 
systems  (gas combined-cycled 
stoves boilers)stoves, boilers)
(economic reasons)

• From 2009 thermo-modernisation of 
old multifamily buildings (built before 
1961) is partialy funded from the1961) is partialy funded from the 
national budget (20% of the credit, but 
not more than 15 % of all costs)
(Ustawa z dnia 21 listopada 2008 r. o wspieraniu ( p p
termomodernizacji i remontów)



Housing -Housing 
Energy labels

EU 2002/91/EG Building Directive 16.12.2002.
P b d l (D U 2007 N 191 1373)Prawo budowlane (Dz. U. z 2007 r. Nr 191, poz. 1373)

Obligatory from January 2009



Energy – traditional sourcesgy
• Diversification of energy sources:

d l- decrease: coal
- increase: gas (also direct sources –
Wladyslawowo),  heat stations, electric 
heating, oil heating, wood 
(fireplace), wood-pelets, and alternative 
energy 

• high penalty for emission of CO2
and SO2 by power plants and 
factoriesfactories

• penalty for burning rubbish in 
stoves in individual houses



Energy – alternative sourcesEnergy alternative sources
• Partial refunding of 

lt tialternative energy sources 
for individual houses (sun 
collectors, thermo-pomps, 
geothermal energy) bygeothermal energy) by 
county offices, from EU 
founds

• Windmills farms
Regional power  strategy
(Regionalna strategia energetyki ze szczegolnym 
uwzględnieniem zrodel odnawialnych)

Source: http://www.windfarm.pl/farma_wiatrowa_10_mw.php

• Potential localisation of 
atomic power station in Tri-
city metropoliscity metropolis 
Regional Development Plan
(Plan Zagospodarowania Przestrzennego Wojewodztwa 
Pomorskiego)

http://www.woj-pomorskie.pl/Pages/Lang/pl/Article/wazne,wiatr_2.html



W tWaters



WATER (SEA)

• Startegy of shore protection, 2001
S l 2008• Sea use plan, 2008
Planning Law (Ustawa o planowaniu i zagospodarowaniu przestrzennym z dn. 27.03.2003.)

considering Sea Level Rise – connected with climate changes

Source: Pruszak Z., Zawadzka E., Journal of Coastal Research, Vol. 24, No 2, 2008



a
Sea Use Plan
Western Gdansk Baya Western Gdansk Bay
pilot plan, March, 2008

Source: Gdynia Maritime Office



Sea Use Plan
Western Gdansk Bay
Pil t l M h 2008

Source: Gdynia Maritime Office

Pilot plan, March 2008



Source: Gdynia Maritime Office



WATER (LAND)

• Protection of Zulawy 
Depression Projectep ess o oject
Regional Operational Project „Infrastructure and 
Environment” – axis III
(projekt „Kompleksowe zabezpieczenie przeciwpowodziowe 
Żuław”. 2009 -2015.)

http://gdansk.naszemiasto.pl/zdjecie/710522_60_1.html

• Regional program of 
small retentionsmall retention (Wojewodzki 
program malej retencji) required by Water Law
(Prawo Wodne) http://www.wrotapomorza.pl/res/srodowisko/programy/pmr

_zalacznik_2.jpg

• % of biologically active 
surface defined by Local Plan, 
required by Planning Law (Ustawa o 
planowaniu i zagospodarowaniu przestrzennym z 
dn. 27.03.2003.)



Local retention
Developer’s initiative

Reasons:             - % of biologically 
active surface
- Economic- Economic
- Technical
- Aesthetical 

Gdynia Sokolka



„Rain tax” project

- fee for the service
2 2- m2 of roof surface or m2

of hard surface
Source: Chomicka A., Netka K., Dziennik Baltycki, July 2007



What coherent and conscious
activities concerning climate 

change where taken in the Trichange where taken in the Tri-
city region? y g



NoneNone

….Why?



or… cold TUNDRA?
PROBLEM OF SCENARIOS

hot DESERT?



Global Warming Global Cooling g g
(GW)? (GC)?

For which 
scenario should 

we be 
prepared?p p

To which should 
d t?we adapt?



Global warming
mostly POSITIVE! consequences for Tri-city 

region



warming of winter period
positive consequences for Tri-city region!p q y g

• lower usage of energy for 
heating (coal gas wood etc )

Mean Usage of coal per 
heating (coal, gas, wood etc.)
single family house of total surface 150 m2, 
average thermo-isolation, inner temperature 
18 - 20°C

temperature of 
winter [°C] 

month [kg] 

- 5.0 1500

• Relation between mean monthly usage of 
coal (y) and mean winter (DJFM) 
temperature (t) is non linear:

• y = 800 - 118.2tz + 4.4tz2 -1.0 923

1°C  increase of winter temperature causes 
about 14% reduction of monthly 
requirements for coal usage and about 30% 
reduction of monthly requirements for gas 

0 800
y q g

usage!

• smaller emission of 
greenhouse gases and dust

+1.0 682



warming of winter period
positive consequences for Tri-city region!

decrease of sea ice cover• decrease of sea ice cover
– longer period of free shipping
– lower costs of winter maintenance of waterways 

by icebreakers

• decrease of river ice cover
– smaller probability of ice – blockage floods

• decrease of snow cover
– smaller cost of maintenance of transport 

infrastructure (roads, railways, airports and 
pavements)pavements)

• more shallow layer of freezing ground
– better infiltration of water to ground water 

system (no spring floods from melting snow)system (no spring floods from melting snow)
– less damages of road surfaces



warming of summer period
positive consequences for Tri-city region!

• sooner Spring, later Autumn

– longer vegetation season –– longer vegetation season –
necessity of changing the 
methods and profile of 
agricultural production (theagricultural production (the 
profile but with wider possibilities

– longer tourist season

– longer building period– longer building period



Global warming
negative consequences for Tri-city region

• episodes of rainfalls and flooding• episodes of rainfalls and flooding 
- problem of seashore protection
– problem of large hard surfaces 
in cities and storm sanitation 
system

• episodes of droughts – problems 
for agricultural production and 
reduction of ground water supply



Global warming
? consequences for Tri-city region

• complete change of p g
environmental system 
(vegetation, wild animals, 
agricultural production, possible g p p
gradation of pests)

• human health problems (possible• human  health problems (possible 
mutations of viruses and bacteria)

• social changes (no cultivation of 
winter sports and traditions)



Global cooling

mostly NEGATIVE! consequences for Tri-city 
region



Conclusions
• There is no coherent planning document (on national, regional, local 

levels) refering to climate change in Poland

• There is many of planning documents, which refers to particular 
elements of climate

• Polish Regulations and Standards take into account the worst
possible – the coldest! conditions

• Global warming has mostly positive consequences for built• Global warming has mostly positive consequences for built 
environment of Tri-city metropolis. The consequences for natural 
environment and human beings are difficult to predict.

• The last does not mean that there is no necessity of considering
long-term environmental changes (ex. global cooling scenario) and 
pro-ecological solutions to gain sustainable development of natural 
and built environment 
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