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Form ing m echan isn sand accumulating processes of gasregulation by r ice paddy
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Abstract: N atural ecosystean sprovide great benefits to human cieties How ever, maintaining ecosystam servicesw ill require a
oconsiderably better understanding of the natural patterns and processes that sustain them. Therefore, the study of the
mechanisn s of ecosystan services and the effects of human activitieson these mechanisn swiill be one of the most mportant
areas in ecosysten services research At present, most of the studieson themonetary valuesof ecosystem services are carried
out on the fam, region or country scales In this study, in order to measure the forming mechanisns and processes of
eocosystem services, the authors conducted a detailed valuation study of ecosysten services in a rice paddy field

This study w as based on the resultsof field experiments in W usi Fam of Shanghai The authors exanined the fluxes of
CHsand N0 and rice biomass A cocording to a photosynthesis equation, the authors calculated the quantity of net Oz emission
by subtracting O2 consumption by plant regiration from the total Oz enission and the net CO: fixation by subtracting CO2
anission by plant repiration from the total CO2fixation in the paddy fields The CO2 exchange betw een the atmoghere and the
paddy fieldsw as calculated w ith the net CO: fixation subtracted by CO2 enission by organisns in the paddy il A ftenw ards,
monetary valuesof gas regulation by the paddy fieldsw ere estimated w ith the average of the cost of afforestation and the price
of industrial Oz Due to Global W aming Potentials (GN P) of the different Greenhouse Gases (GHGs), the authors
transfomed CH4 and N0 into COzequivalents Thus, themonetary valuesof CHsandN 0 emission can be evaluatedw ith the
average of the cost of afforestation and the Sv eden Carbon Tax

W ith regect to physical values, the results indicated that: the daily emission of CH4 is positively related to biomass

production; the daily enission of N2O is largely related to N fertilization; and the daily Oz emission and CO2 absorption change
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linearly w ith biomass production During the grow ing season, the total quantity of gas regulation cumulated w ith time The

accumulation of CO2 fixation, N2 emission and Oz anission all increasedw ith N fertilization, w hereas CH 4 emission decreased

with N addition For monetary values, this study showed that the accumulative monetary values of Oz enission and CO:

absorption increased throughout the grow ing seaon But the accumulation of negative monetary values of CH4 and N:O

enission alo intensified meanw hile Of all fertilization experiments, the paddy fields fertilized w ith 525 kg- hm™ ® ureaw ere

estimated to have the highest monetary values of GHGs regulation

Field experiments such as those used in this study can provide one of themost convenientw ays for examining the form ing

mechanisns and accumulating processes of ecosysten gas regulation, aswell as the effects of human activities on these

ecosystan services Improving our understanding of the changing mechanisn s of ecosystan services can help mitigate the

degradation of ecosystam services, and sustain the human w elfare supplied by ecosysten services

Key words rice paddy ecosystans ecosysteam services greenhouse gases gas regulation
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