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OZET

Denizel ekosistem modellerinde karbon gonderimi ve sekestrasyonunun yapisinin ve nekanizmalarinin
iyilestirilmesi, kiiresel karbon déngiisiiniin dogru anlagilmasi ve degisimlerin tahmin edilmesi agisindan hayati
onem arz etmektedir. Bu calismada BATS ve ESTOC alt trofik seviye ekosistem dinamikleri ve sonucunda
olusan karbon gonderiminin geriye doniik 4 senelik (1996—2000) simulasyonu gerceklestirilmistir. Burada
sunulan model, iki sistemin ekosistem dinamiklerini, besin dongiisiinil, tiretkenligini, veri tiir kompozisyonlarini
dogru tahmin etmistir. Bu sayede karbon gonderimine neden olan mekanizmalari anlamay1 saglayacak araci
saglanmustir.

Sistemlerin fiziksel yapilarinin, birincil tiretim ve karbon gonderimi ile yakindan iliskili oldugu, ve farkli
komunitelerin mevsimsel ve zamansal yogunluklari ile bagliligi gosterilmistir. ESTOC’ta gozlenen besin tuzlari
konsantrasyonlart BATS’a gére daha fazla oldugu halde, daha derin ve sik dikey karigimlar: nedeniyle BATS
birincil tiretimi ESTOCile benzer seviyededir.

Sonuglar, her iki istasyon i¢in benzer komiinite yapisi gostermekte olup, cyanobakteriler ve pikodkaryotlar
biyokiitleyi ve birincil tiretimi domine etmektedirler. Komiinitelerin mevsimsel ve yillar arasi degiskenligine
bagl olan karbon gonderiminin miktarinnin ve zamanlamasmin degiskenligi, modellerde komiinitelere ozel
karbon gonderimi algoritmalarin tanimlanmasinin onemini vurgulamaktadir. Duyarlilik analizlerimiz,
zooplanktonlarin partikiil organikler ile beslenmesinin ve bakteriyel mineralizasyonun karbon gonderimine olan
etkisinin 6nemini gostermistir. Simule edilen normalize karbon gonderimi (200 m’deki karbon génderiminin
birincil tiretime orani) BATS ve ESTOC istasyonlari i¢in zooplankton ve partikiil organik madde etkilesimi
eklendiginde %20 ve %25 oraninda diigmiistiir. Ayni oranlar, zooplanktonlara ek olarak bakteriyel
remineralizasyonun arttiritlmasi (%40) ile %48 ve %52 oraninda diigmiistir. BATS normalize karbon
gonderiminin ESTOC’a orani, referans, zooplankton ve bakteri degiskenleri ile sirasiyla %7, %13 ve %17 olarak
saptanmistir. Bu durum, sistemlerde olusan geri doéntisiimiin karbon gonderimine olan etkisinin ESTOC’ta daha
fazla oldugunu vurgulamaktadir. Bunun nedeni daha diisiik seviyelerdeki karisimin, ESTOC’ta daha uzun kalma
stiresinden kaynaklandigi modelde saptanmistir. Zooplankton kaynakli mortalite ve dziimsenmemis beslenme
girdilerinin partiikiil madde miktarina olan etkisi (%60), sistemlerde simule edilen karbon génderimini domine
etmekte olup, bahardan yaz aylarina gore degisen pikookaryotlarin (%20) ve cyanobakterilerin (%20) katkist
izlemektedir. Referans senaryolar1 BATS istasyonunda gozlenen karbon génderimini dogru tahmin etmekte olup,
ESTOC’ta gozlenen 3-5 kat diisiik gonderimi tahmin etmede sorunlar yasamaktadir. Bu durum, modelde
kullanilan algoritmalarin daha detaylandiriimasini dnermektedir.
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ABSTRACT

Improved structure and mechanisms of carbon export and sequestration within marine ecosystem models is vital
to better understand and predict changes in the global carbon cycle.We performed a 4-year (1996-2000) hindcast
of the lower trophic ecosystem dynamics and the resulting export rates at BATS and ESTOC stations in the
Subtropical North Atlantic. The model presented here was successful in representing the ecosystems at both
stations from physics to nutrient dynamics to productivity and community compositions, and provided the tools
to understand the processes leading to production and export.

Physics was shown to be tightly coupled to the production and export, linking the community differentiation
with the seasonal and temporal changes in abundance. BATS with deeper MLD’s and more frequent mixing
events can sustain productivity levels similar to ESTOC, although ESTOCs nutrient concentrations are higher
than BATS. Results indicate that intense vertical mixing at BATS maintains similar growth despite lesser
nutrient availability compared to ESTOC.

Results showed a similar community structure with cyanobacteria and picoeukaryotes dominating the
phytoplankton biomass and supporting production at both sites. The variability seen in the magnitude and timing
of export due to seasonal and interannual variability in community structure highlights the importance of
defining community specific algorithms of export mechanisms. Our sensitivity analyses showed the importance
of detritus grazing and bacterial remineralization on export rates. Simulated export ratios decreased by 20% and
25% at BATS and ESTOC respectively, with the addition of detritus consumption by zooplankton into the model
formulation. Increasing bacterial remineralization rates (40%) in addition to detritus grazing resulted in export
ratio reduction by 48% and 52% at BATS and ESTOC respectively. Simulated differences in export ratios
between BATS and ESTOC increased from 7% in the reference simulation to 13% with the incorporation of
detritus grazing and to 17% with increased bacterial remineralization. This suggests that the impact of recycling
on export at ESTOC is higher due to the relatively stable water column and increased retention times.
Zooplankton input to detritus through mortality and unassimilated grazing dominates the carbon export at both
sites (~60%) followed by picoeukaryotes (~20%) and prokaryotes (20%) shifting seasonally from spring to
summer respectively. Our reference simulations are successful in reproducing the carbon export at BATS,
however failing to represent the 3-5 fold lower export at ESTOC suggesting that further advancement of
recycling algorithms is necessary to capture lower e-ratios at ESTOC.
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