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A One—Dimensional Climate Model with Hydrological Cycle and
Sea Ice Physics to Analyse Feedback Mechanisms of Climate System

Zhu Yongchun
[Nan ng Institute o (Geography and Limnology, Chinese Academy afSciences, Nar jng 210008)

Huang Shishong
(Depariment o f Aimospheric Sciences, Nan fng University, Nanjng 210093)

Abstract Hydrological cycle and sea ice physics are the two weak but important links in climale re-
search, In the past climate models, they are simplified even omitted. which give rise o uncertainties in
chmate research. Thus, we have devised a one-dimensional climate model which includes explicit
fiydrological cycie and sea ice physics. We used the medel to mainly study the feedback mechanisms in
climate system. Results show that: {1) Water vapor feedback and ice—albede feedback are positive ones,
the former is stronger than the latter. (2) precipilation proves to be a negative feedback both ai surface
and in the atmosphere. (3) Evaporation is a strong positive feedback in the atmosphere. At surface,
evaporalion is a strong negative feedback in middle- low latitudes and a positive feedback in high lati-
tudes. (4) The atmospheric sensible heat flux represents a negative feedback as it damps the ice- albedo
feedback. (5) The atmospheric latent heat flux proves Lo be a positive feedback by strengthening the
green- house warming. (6) Different feedbacks interact in a nonlinear way, and the resultant feedback
can be much stronger than the additive effect of the individual feedbacks.
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