Clip meeting June 30, 2006

at MSU

Historical droughts.

Discussion of results of Dong Yun and Marianne Huebner’s analyses of patterns of drought (SPI) in 8 clusters of stations over time. There is no discernable trend of changing frequency or intensity of droughts over time.  They can make out two periodicities, the longer one of around 8 years possibly corresponding to ENSO events and a shorter one of around 3-5? years possibly corresponding to Indian Ocean Dipole oscillations, although there are many droughts that don’t correspond to either.

Jenny said that we should combine temperature with precipitation to examine trends in potential evapotranspiration.  Since earlier graphs by Marianne of CRU temperature data (and other sources) indicate that temperatures in many places have risen especially since the early 1980’s, presumably this would lead to higher evaporation and lower soil moisture even if precipitation didn’t change, and so affect plant growth.  This may be why the impact of droughts appears more severe now even though the droughts themselves may not be worse.

Nathan said that he would extract the CRU temperature data for the stations that Dong Yun and Marianne would like to examine. The difference in resolution/ data sources could be a problem especially in high relief areas.  Use NCDC data?  Buy more station data?  Does anyone have station temp data?

FEWS (USAID funded Famine Early Warning System) should have historical drought information since they have been working in East Africa since the 1980s (about).  They base their warnings on satellite imagery & other data, and their methodology has evolved, but it might be a good source of info.  If their website doesn’t have historical, we could send them an email.  Also the Drought Monitoring Centre in Nairobi.  Also Tom Smucker.

Urbanization

David & Jenny would like to talk to Bryan & Amelie about her urbanization model runs. Bryan is available Wednesday afternoon or all day Friday.  He’ll find out about Amelie’s availability.  (in the last meeting, Bryan also talked about the role playing simulation paper for Land Change Science or another journal).

Ideas for future research

Where?

1. IRGP (MSU) due Sept 15.  For interdisciplinary, inter-department/ college research teams for project development funds (need to show potential for external funds).

2. NSF. It is getting an 8% increase in funding for research probably (around $330). It is unclear how it will use it, probably much for disciplinary programs (env/ biology, ecosystems science, mathematical, atmospheric/ earth, human/ behavioural etc.).  Jenny will contact Baerwald to ask about Biocomplexity or other multi-disciplinary directions once we have an idea of topics.

3. Gates. They put out a call for proposals on production/ marketing chains for Africa, so are apparently interested in non-medical problems.  David will set up a meeting for us to talk to Jeff Redinger. 

4. Exxon in countries where they are exploiting gas (TZ?)

5. USAID climate change program?

6. NASA?

7. DOE?  Homeland security?

8. others?

Possible topics (this isn’t exhaustive since not everyone was there – please add to it)

1. Extreme climate (precipitation) events:  What are the drivers or causes of droughts / floods?  What is the role of ENSO versus Indian Ocean Dipole versus Sea Surface Temperatures (SST, see Kumar et al)?  There is disagreement in the literature over which is stronger and what are their roles.  An analysis over a longer time span, larger area and higher resolution is required.  Most literature has examined only on short rains.

2. What is the impact of higher SSTs on historical (1980 to 2000) and on projected climate? (rainfall, humidity, geopotential height)  Is the effect only along the coast, or does it go further inland?  This would involve adding historical SST measurements (which are available) to RAMS.

3. What would the impact be of deforestation of the Congo Forest on the climate of Africa (especially East & Central)?  Perhaps take the methodology that Nathan and Bob are using for the Amazon Basin and apply it to central & eastern & Horn of Africa – use lower resolution but much larger area than the current Clip domain.   

4. How is changing land management in savannas areas of Africa affecting the vegetation, and the local and regional climate?  Identify areas of differing land management practices, and of changing vegetation amounts and types (remote sensing, etc., new & improved RANGES), remove the impact of precip & temp changes…

5. Are temperature increases and higher evaporation desiccating savanna vegetation?  Is it getting wetter in some areas?  How are ecosystems / ecotypes changing?  Expect non-linear responses. Is vegetation composition changing (tall versus short grasses, C3 versus C4 vegetation) and what are the implications for livestock & wildlife?  

6. Add the hydrology factor into our land/ climate analyses.  What is the impact of changing temps/ precip on available surface water (for people, animals, vegetation)?  On ground water?  On Mt. Kilimanjaro?  What is the impact of expected large increases in irrigation on the climate?  With declining availability of surface water (due to higher temps, increased evaporation), people may respond by expanding irrigation faster, which is what happened in the Aral Sea.  This is a critical topic but data is scarce, especially for the whole domain.  We would need sub-surface water data, probably.  Work with Cynthia Moss for around Amboseli… 

7. How will enhanced CO2 affect vegetation?  Crops?  (is Ruth doing this already?)

8. Do a more thorough analysis of the impact of climate change on cropping /livestock systems. Use two or more GCMs to compare results, etc. Jeff is communicating with Declan about this & other things.

9. Examine the changing impact of extreme events (droughts, floods) on vegetation (rangeland and crops), surface water and on land managers (farmers, herders).  The events could act as shocks, triggering events, catalysts to change in the systems.

a. How are farming and herding systems “coping strategies” in different systems adapting?  Why?

b. How do the characteristics of systems affect the choice and effectiveness of coping strategies?  (Resilience, flexibility, diversity, etc)

c. Examine impact of the gradual trend of changing vegetation and surface water resources (assuming this is the case) combined with drought such as the recent one on insecurity in NE Kenya, and on farmers who have moved to ASAL areas.

