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Cansistent with our objectives to errth.act as much as we could &om existing models on 
the role of the oceans in the greenhouse &kct and to improve various aspests of the 
conpled system, we made significantprogress'm three areas. (1) In a series of - 
manuscripts, we documeated how the EI N.i.ioSouthem Oscillation operates in the model 
and how it is enhanced with inr#oased carbon dioxide. Azthough not 611 aspects are well 
&@ted, most major features are as shown in comparison with obmaiians. (2) h 
stadies with collaborators Branstator, b l y ,  and Karl, we explored the possible carbon 
dioxide 'V&pprhf inzonalmean teznpeaatnres, the effects of changes in exmitropical 

' teleoonnectiona, an8 the regional effects of low-frequescyvariability and climate change. 
The latter is of special interesr to policymakers smce a separation is necessary between 
natural and anthropogdc change andvazialdity.. (3) We experimentedwith an 
advanced version of the NCAR COP1l21UOity Climate Model (CCMO) that also includes the 
Ramanathan and ColIins Cirms albedo feedback mechmim. This model was rof3 a 
mixed layer and was tested with the lo 20-level Semmer and Chcwin ocean model. The 
latter hludes the kct ic  Ocean and dynamic sea ice, both showing d s t i c  resalts. The 
model w& configured in amultitashg mode and will be coupled to the CCM2 for a 
sfxies of tests. 

We completed the coupring of the advanced models. The dpamical ocean model was a 
10x1 vasion of the Smtnd- Wx so ocean model with 20 vertical levels. The 
l0xl0 version ofthe Semtner-Chmjnmodel wed in thisresearch apKcitlyresoIved 
some aspects of the mesoscale eddies 8s did the parent model. Research has shorn that 
obsewed o c m  features sufEicient fbr climate ckperiments can be simulated at this 
resolution. 

The sea-ice component made use of the &to-Hibler dynamical sea-ice'modsl with anew 
three-law thermodynamical sea-ice component fiom Semtser. 'he coupling scheme 

. was synchrmons in that &e atmospheric model provided wind stress, precipitation minus 
evaporation, and the sum of the surfkce energy balance to the o c a  The o c m  provi&d 
surflice temperatures and sea-ice diskibution €0 the atmowhem. w e  coupled experiment 
was stated ftom separate rcms of the new models, each "fbrced" with the appropriate 
observed cLimate conditions, e.5, the observed sea-suface tt&qwr&m for the spin up of 
the atmospheric model. This allowed separate diagnosis of any model problems befare 
coupling. 

We tested the e f fec ts  of cimrS albedo changes 8s a hct ion of deep tropical convection, 
as suggested by V. Ramanatfian in the atmospheric model that flow includes a mass flux 
convective scheme. Results show that the increased sensitivity of the model With the 
mass flux convective scheme was moderated by increased tropical cinus albedos. 
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T&e new coupled model system for greenhome gas simullatians on climate &ge was 
tested on multidecadd NDS. We were capable of keeping the climate reasonably dose to 
obsded without the n d  flux cozrection M&&s. The transient experiment was 
conducted by the same methoii 8s other modeling groups that took parr m the 

. Intergovernmental Pane1 on Climate Change @CC) 1995. It should be noted that the 
oman model components made use of the documented Semtner-Chaviu model at 1 O and 
the sea ice used theFla.to-&ilex dynam.Mme&od and the improved thennodynamics 
approach of Sesntnar. Coupling to the released NCAR CCM2 was ongoing. We studied . 
changes in hterawal'variability m campaison to microwave sounding unit data, and 
campared the mixed-kyer and coupled-&&I changes m variability. 

Several public&ons have been COMpfeted covering the fillowing subjects: gremhouse 
warming s d t h i t y  b Cirms albedo ef!kcg doaimentation and comparison of ocean 
models of 1' aud 0.5°resdlutions, monsoon variabiliwchanges with climate.change, 
extratropical regional dlimate change, etc. 
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