Data Analysis and Interpretation:

Answer the following questions as a group activity, discuss your answers as a group, arrive at a consensus (if you can), and write your answers down. Make you answers and understand all the questions in order to be able to contribute to the class discussion to come. 

1. Sustained negative values of the SOI below -8 indicate an El Niño episode. Sustained positive values of the SOI above +8 are typical of a La Niña episode. Was there El Niño, La Niña or relatively normal conditions in 1941? In 1980? In 2011?

2. Are ENSO events occurring more frequently today than in the past? Is the magnitude of ENSO changing? Does the duration of El Niño and La Niña vary over time? Do you think the SOI record extends far back enough in time to make conclusions about the variability?
HUANGHE RIVER, SOI, AND ANTHROPOGENIC EFFECTS
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Figure 1. Huanghe discharge vs. Huanghe basin-wide precipitation (modified from Wang et al., 2006). 
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Figure 2. Huanghe Basin-wide precipitation (solid line), natural water discharge (solid line with dots) and actual measured water discharge (dotted line) to the sea from 1950-2000. Modified from Wang et al. (2006). 

3. How does the Huanghe generally respond to basin-wide precipitation changes in terms of natural discharge? Use Figure 1 and/or Figure 2 to explain your answer.
Examine the plot of Huanghe discharge (Qn) vs. Huanghe basin-wide precipitation (P) (Fig. 2). Compare your SOI figure with Fig. 2 (modified from Wang et al. 2006). Identify (with arrows on Figure 2) five significant El Niño events. There are more than 5 El Niño events from 1950-2000 but try to pick out 5 significantly large El Niño events.  

4. What trends generally happen during El Niño events in terms of Huanghe basin-wide precipitation and annual natural discharge? What is the connection between Huanghe river natural discharge and basin-wide precipitation?
5. The actual measured discharge of the Huanghe (Fig.2, dotted line) has decreased significantly over time. What are possible reasons for this decline in discharge? (Think of specific anthropomorphic changes). 

6. How can this human-controlled decrease in river discharge combined with SOI cause a severe water supply issue over time? 

7. What changes would you expect to observe at the Huanghe river mouth and delta as a result of the rapid decrease of the water discharge to the sea? How do you think the coastal ocean (currents, tides, and wave energy) has changed as a result of the decreased river discharge? Think about the sediment supply, expected changes of the delta/shoreline and the physical properties of the coastal water. 
8. Would you expect the ecosystem at the mouth of the Huanghe to be affected by a change in ENSO? 
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Figure 3.  Past and present sediment load discharged from the Huanghe to the sea. The sediment discharge increased gradually from 2000-3000 years ago and then abruptly increased to ten times the pristine level around 1000 years ago. The present annual sediment discharge to the sea has returned to pristine levels (negligible human intervention). The 1950-present sediment discharge record is from direct the Lijin gauging station (Modified from Wang et al., 2007). 
9. Using Figure 3, we can see that the sediment discharge to the sea was at pristine levels in the Mid-Holocene and the sediment discharge to the sea increased tenfold 1000 years ago. Since 1950 the sediment discharge to the sea has decreased back to pristine levels. This gives us a perspective that shows human influence both increasing and decreasing the Huanghe sediment discharge to the sea. What do you think of the sediment discharge now being reverted back to the Mid-Holocene pristine level? Is this good or bad?
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