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OZET

"Uzun doénemli izleme programlari ekosistemlerin degisen gevresel kosullara verdikleri tepkileri anlamak i¢in
anahtar konumundadirlar.Bu nedenle bagarili yonetim ve koruma stratejileri gelistirmek i¢in ¢ok 6nemlidirler.
Uzun donemli izleme faaliyetlerini yliriitmek ve veri setlerini analiz etmek ise hem 6nemli firsatlari hem de
kisitlart barindirir. Danimarka golleri tizerindeki otrofikasyon ve iklim degisimi etkilerini anlamak tizere
1980'lerin sonlarinda bir izleme programi baglatilmistir. Degisik g6l tiplerini temsil eden bir grup gél (c. 400)
secilmis ve bu goller biyotik ve abiyotik 6zellikleri icin degisik ornekleme sikliklari ile izlenmistir.

Bu gollerin bir kismi tizerinde (n: 195) fitoplankton cins ¢esitliliginin alansal dagilimini anlamaya yonelik olarak
yapilan analizler fitoplankton cesitliliginin en giiglii olarak su kimyasi1 ve 6zellikle de toplam azot tarafindan
belirlendigini gdstermistir. Diyatomeler gibi bazi gruplarin ise ekolojilerini yansitir sekilde g6l morfolojisinden
etkilendikleri tespit edilmistir.Ayrica, gol c¢evresindeki alan kullanimi ve ilkim degiskenlerinin fitoplankton
cesitliligi tizerindeki etkisinin sinirlt oldugu goézlenmistir. Gollerin  esit yogunlukla orneklenmemis
olmasistandart istatistik yontemlerin kullanilmasini engellemis, bu yiizden katmanlastirilan permiitasyon ve
rastgele secime dayanan bir istatistik yontemi izlenmistir.

Ayni program kapsaminda 20 y1l boyunca (1989-2008) iki haftalik periyodlarla izlenen 17 golin veri seti fito- ve
zooplankton ile gol fiziko-kimyasi degiskenlerinin zamansal degisimlerini anlamak i¢in incelenmistir.Bu
zamansal analizler onemli degisimleri aciga ¢ikarmustir.Onceden 6trofik olan ancak besi tuzu yogunluklarinda
giicli bir diistis yasayan (yeniden oligotrofiklesme) gollerde, fitoplankton biyokiitlesinde giiclii bir diistis ve
plankton topluluk yapisinda belirgin bir iyilesme gozlenmistir. Dikkat g¢ekici olarak plankton cesitliliginde
yaygin bir artma egilimi gozlenmistir. Bu egilim biiyiik oranda iyi tarim uygulamalarina baglh olarak yasanan
besin yogunlugu distisleri ile birlikte gergeklesmistir. Ayrica,iklim verilerinde gozlenen degisimler gol suyu
yiizey sicakligi ya da tabakalasmasi iizerinde benzer belirginbir degisime neden olmamis, planktonda gézlenen
degisimler biiylik oranda yaygin besin tuzu dusiisleri ile iliski gostermislerdir.

Uzun donemli izlemeler ayn: zamanda trofik iliskiler gibi karmagik ekolojik iliskileri anlamak i¢in de nadide
firsatlar sunabilirler. Ornegin, Engelsholm Goliinde 1992-1993 yillarinda goliin 6trofikasyondan kurtulmasini
kolaylagtirmak amaciyla biyomanipiilasyon (toplu balik ¢ikarma) c¢aligmasi yapilmistir. Biyomanipiilasyondan
once ve sonra yapilan uzun donemli izlemeler baligin g6l besin agindan ¢ikarilmasinin etkilerini gozlemlemeye
imkan vermistir.Biyomaniptilasyon fitoplankton biyokiitlesinde 10 kata varan bir diistise sebep olmus ve bunu
klorofil-a ve besin tuzu yogunluklarinda giiclii diistisler ve ayni zamanda Secchi derinligi ve plankton
cesitliliginde artislar izlemistir."
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ABSTRACT

"Long term monitoring programmes are essential to understand the response of the ecosystems to changing
environment. Therefore, they are very important for successful management and conservation decisions.
Conducting long-term monitoring activities as well as analysing resulting datasets have both important
opportunities and special challenges. A monitoring programme for Danish lakes has been initiated in late 1980's
to understand the effect of eutrophication and climate change on Danish lakes. A number of lakes (c. 400)
representing different lake types have been selected and monitored for biotic and abiotic characteristics with
varying sampling intensity.

The spatial analyses on a subset of these lakes (n: 195) aimed at elucidating the factors driving phytoplankton
genus richness in the Danish landscape have found overwhelming driving role of water chemistry, especially
total nitrogen on the patterns of phytoplankton richness. Lake morphology was also important for some groups
of phytoplankton, like diatoms, reflecting their ecology. However, land-use and climate had very limited effect
on phytoplankton richness. Uneven sampling intensity among monitored lakes were a challenge for conventional
statistical analyses and thus a stratified permutation and randomisation based statistical framework was used.

A subset of these Danish lakes (n: 17) with two-decade (1989-2008) bi-weekly time series were analysed for
temporal changes observed in phyto- and zooplankton and as well as physico-chemical parameters. The temporal
analyses of the dataset demonstrated significant patterns. Lakes, which were previously eutrophicated and
experienced a strong decline in their nutrient concentrations (re-oligotrophication), had a strong corresponding
decline in phytoplankton biomass and a recovery of plankton community composition. Notably, a widespread
significant positive trend in plankton richness was observed across all lakes coinciding with widespread nutrient
reductions mostly due to the implementation of better agricultural practices. Furthermore, observed trends in
climate did not result in a strong corresponding trend in surface water temperature and stratification, and the
trends in plankton variables were more consistently associated with the widespread nutrient reductions.

Long term lake ecosystem monitoring also provide unique opportunities to understand the effect of complex
ecological dynamics like trophic interactions. For example, Lake Engelsholm was biomanipulated (mass fish
removal) in 1992-1993 to reinforce its recovery from eutrophication. Long term monitoring before and after the
biomanipulation enabled us to elucidate cascading effects of fish removal from food web. Biomanipulation led a
10-fold decrease in phytoplankton biomass with substantial reduction of Chlorophyll-a and nutrient
concentrations as well as an increase in Secchi depth and plankton diversity"
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