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RESEARCH ACCOMPLISHMENTS
Joyce Penner is a leading expert on the interactions of chemistry, aerosols, and their effects on the climate system. Her work on aerosols began in early 1983, when Turco and co-workers as well as Crutzen and Birks pointed out the possible large climate effects of smoke aerosols from fires initiated in the aftermath of a large-scale war. Dr. Penner developed models to study the processes of coagulation and aerosol scavenging by clouds in the early smoke plumes (1986). The inclusion of these processes both altered the total amount of smoke injected into the free troposphere and its optical properties. Dr. Penner's work has also had a major influence on the study of tropospheric chemical cycles. She developed a simplified treatment for the chemical interactions within the nitrogen cycle in the troposphere and used a global three-dimensional model together with comparison to observations to place constraints on the sources of nitrogen in the troposphere and the effects of anthropogenic emissions on tropospheric ozone (1991, 1994). This study was extended to treat nitrate and ammonium in aerosols (2007). She also developed simplified treatments for the sulfur cycle within a global model and used this model to quantify the climate forcing and climate response from anthropogenic sulfate aerosols (1994, 2000). This work has had a major effect in understanding how climate has changed over the last hundred years (IPCC, 1995). Dr. Penner began studies of climate forcing from aerosols produced in biomass burning (1992) as well as absorbing black carbon aerosols from fossil fuel burning (1993). These effects are now recognized as important to include in estimates of the total forcing over the last 100 years (IPCC, 1995). She was the coordinating lead author for IPCC (2001) Chapter 5: Aerosols, their direct and indirect effects. She was also report coordinator for the IPCC report on Aviation and the Global Atmosphere (1999). Dr. Penner has played a major role in promoting 3-dimensional model intercomparison studies, including the Intergovernmental Panel on Climate Change (IPCC) Intercomparison Workshop (1999), and more recently an intercomparison study of the indirect aerosol effect (2006). 
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