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1. [bookmark: _Toc37246391]Is China developing sustainably? What are the key challenges in relation to the three pillars of sustainable development?

Notes
· Largest developing county in world & averages annual GDP growth rate of 10% over last 2 decades
· Low sustainability of China isn’t historically linked to private consumption- more industrial processes (supports their economic development model. Very much money over environment mentality. (Brubaker, 2012)
·  China produces ¼ of worlds greenhouse gas emissions
· (PMC, 2009) Challenges: outdoor & indoor air pollution (coal combustion and motor vehicle emissions), water shortages and pollution, desertification and soil pollution
· Aim to quadruple its GDP of 2000 by 2020- will face many more environmental issues
· Now the government is focusing a lot more on environmental sustainability- using the economic development to develop environment. 
· In 1980s the gov invested US$ 1.6 billion (0.51% of China’s GDP) on environmental protection, increased to US$ 66billion (1.49% of GDP) in 2008
· 2007- decrease in national total emissions of oxygen, demand of water and so2 in air 
· Same year- China issues first National Environmental and Health Action Plan (2007-2015)
· (Guo, Marinova and Hong, 2013)- Asia’s fastest growing economy in GDP + powerful. (GDP raised from 362 billion yuan (1978) to 39.8 trillion yuan (2010) 
· People have become rich (GDP per capita) 379 yuan (1978) to 29,701 yuan (2008) 
· Still a developing country- lower GDP per capita than in West
· Industrialization and urbanization relied on for economic growth (increase in CO2 emissions and demand for energy) 
· Large population= large global impact
· 2006- government realized that there needs to be a change in the economic growth model to make it more sustainable 
· (Wang, Y. 2014)- Recent highlights on social reform + tendency of improving national social equity in new era 
· High importance 1990s- Urban development (provision of needed community amenities + creating high quality public spaces (physical focus) 
· Needed a higher spirit pursuit in 21st century and more aims toward social justice + capital, territorial sense and public participation (essentially more layers of purpose considering social sustainable, so more social-economic factors) 
· Improve quality of life overall 




Write Up 
China currently is the largest developing country in the world, it has an annual GDP growth rate average of 10% in the last 2 decades. However, the sustainability of China has never been adequate. Looking back, that low sustainability isn’t linked with private consumption, it has been industrial processes that has supported the economic development model (Brubaker, 2012). This proves that Chinese government had an economic priority rather than an environmental or social one. 
   China has the fastest and most powerful growing economy in Asia. GDP was 362 billion yuan in 1978, this has however increased to 39.8 trillion yuan in 2010. Consequently, the people of China have become richer. In 1978 the GDP per capita was 379 yuan, whereas in 2008 it was 29,701 yuan. This has also increased since then as well. Despite this, it is crucial to note that China is still a developing country with a lower GDP per capita than in the West. So, it could be said that they are behind in terms of sustainability. China relied heavily on industrialization and urbanization for economic growth which obviously has socio-environmental repercussions. For example, increase in CO2 emissions, a higher demand for energy, pollution causing health issues in public. Its large population obviously has a high global impact so in 2006 the government of China realized that there needed to be a change in the economic growth model to make it more sustainable (Guo, X. Marinova, D. Hong, K. 2013).
   Due to high economic priority, the country’s environmental issues had somewhat been neglected. China produces ¼ of the worlds gas emissions. PMC, 2009 outlines some of the environmental issues that China has caused. There is outdoor and indoor pollution due to continual coal combustion and motor vehicle emissions, water shortages and pollution, desertification and soil pollution. Even though these problems are obvious, the government of China aimed to quadruple its GDP of 2000 by 2020. This is all well and good but if these environmental issues haven’t been considered alongside that then there will have been an increase in the severity of these environmental problems. Thankfully, there is a lot more focus on environmental sustainability, with a lot more of the money created during economical development to be used to create a sustainable environment. Evidence of this being in 1980s, the Chinese government invested US$ 1.6 billion (which is 0.51% of China’s GDP) towards environmental protection, this was increased in 2008 to US$ 66 billion (which is 1.49% of the country’s GDP), so it did increase significantly. Hopefully it has continued to increase. There have been results, in 2007 there was a decrease in national total emissions of oxygen, demand of water and SO2 in the air. Then in the same year China issued the first National Environmental and Health Action Plan (2007-2015). 
    Then focusing on the social sustainability of China. In the 1990s urban development was of high importance, precisely the provision of needed community amenities, and designing high quality public spaces. So, this does make you think that their plans are a lot more focused towards the physical aspect of social sustainability. So essentially make it pretty and they will be happy. In the 21st century China needs a higher spirit pursuit, so more aims towards social justice, capital in the territorial sense and increase in public participation. Considering social sustainability, there needs to be more layers of purpose to improve the quality of life of the public overall. More recently there has been a lot more focus on social reform and tendency of improving national social equity this new era, generally an improvement on socio- environmental factors (Wang, Y. 2014).
   In conclusion, China has a history of not being sustainable when looking at the social and environmental sectors, it has taken the country a long while but they are starting to focus more on environmental conservation efforts while sustaining the growing economy as well as looking at the quality of life of the people over physical aesthetics of areas. There is a long way to go but compared to a few decades ago, China has improved significantly. 

   


2. [bookmark: _Toc37246392]Harbor Porpoise Workshop

Task 1- Literature Review
The Harbor Porpoise, the Latin name being Phocoena phocoena are found in coastal regions of the North Atlantic, Arctic, and North Pacific Oceans; as well as the Mediterranean and Black Sea regions. Found in both fresh and saltwater areas and need a shallow coastal body of water. They are small cetaceans that are 1.5 to 2.0 meters long and weighs about 45-65 kilograms. Female are usually larger than male. Common coloration being a dark dorsal surface that shifts into a lighter colored hue ventrally. They have a short snout, giving their head a cone like shape. Their dorsal fins are normally triangular shaped and 15-20cm tall. Seems that mating mainly occurs from June-September, however births happen from May-August. A female will give birth to one calf per year, calves when they are born are 6-8kg and 70-100cm long. They usually swim near the surface, rising to the surface to take a breath every 25 secs. To dive for food, it takes about 4 mins and can dive up to 200m down. Normally seen in pairs or groups of 5-10. Some are known to migrate but when they return to their own waters, they tend to patrol their territory (Masi, A. 2000). 

Task 2- Data Review

· Percentage shore watch effort differential between sites. How much effort was concentrated at Mumbles (Zone 1), Oxwich etc? 
· Total hours spent in Mumbles- 167.75 hours 
· “” Oxwich- 55.5 hours 
· Total Hours of constant effort- 250.5 hours 
· 64.4% of the total hours were spent at Mumbles and 21.3% of the hours were spent at Oxwich. 









· Seasonal differences per site- peak months for encounters for each site? 











Figure 1- Line Graph Showing Porpoise Sightings from Limekiln Point


Figure 2- Bar chart Showing Porpoise Sightings from Mumbles


Figure 3-Bar chart showing porpoise sightings from Port Eynon
Figure 4- Line graph showing porpoise sightings from Oxwich Bay













As you can see from the graphs on the previous page, all the sites have the most porpoise sightings in the summer. Looking at figure 1, I can see that Limekiln point had the most porpoise sightings between May and August, Figure 3 and figure 4 also show that Port Eynon and Oxwich Point also had the most sightings in June/July. From this, obviously summer is the most popular times for porpoise sightings in the 3 sites I have looked at so far. This could be explained the fact that harbor porpoise main mating and calving period is between May and August, with calving peaking in June (Lockyer, 1995) which does match the results of the data. However, figure 2 is different. It seems that Mumbles’ peak months for encounters are April and May, which is late Spring, very early summer. It even has a higher overall encounter numbers across the whole year. With another high encounter in September. This could perhaps be caused by the high popularity of Swansea Bay and Mumbles in the summer months, this correlates with the comments made by shorewatch particularly in the summer months, many of the observers saw a great deal of boats, speed boats, jet skis, canoes, ferries, yachts,  fishing boats and trawlers during their watches. This shows an increase in recreational water activities and large working vessels. Dyndo, M. et al (2015) explains that porpoises react to low levels of high frequency vessel noise. They found from their study that the porpoises would significantly keep their distance from vessels that give off noise at low levels. This could explain the absence of sightings from Mumbles in the summer. For all sites, there is a low number of sightings in the winter months, with a couple of exceptions. In general, porpoises were more frequently seen earlier in the year. 

· Peak encounters correlated with tidal state? Figure 5- Line Graph showing the number of encounters correlated with tidal state


Figure 5 tells me that encounters fluctuate as the tide goes in and out. However, I can see that the highest number of encounters are recorded during an ebb tide, 2 and 3 hours after high tide has occurred. Then about 3 and a half hours after high tide the number of encounters decreases significantly. There’s then a recorded encounter of 11 during low tide. As the tide is coming in again during a flood tide the number of encounters fluctuate until it reaches a peak encounter of 13 seen 5 hours after low tide. After that it decreases to 0. This tells me that porpoises are around at the beginning of an ebb tide and at the end of a flood tide. So essentially what I can conclude is that porpoises tend to be more frequent when the water levels are higher. This could perhaps be the case because it’s a good time to feed as other organisms will have come in with the high tide, therefore there will be a more prey availability at those times. 

· General behavioral activity per site (as determined from Shorewatch info only)?

When studying the behaviors of the porpoises per site, recorded by Shorewatch, I can generally conclude that at Limekiln Point, the porpoises were showing ‘slow surfacing’ which is the typical porpoise forward roll motion. Seabird association was also recorded as one of the highest observations. Which are seabirds either on water or circling above or fishing. From both observations, I suggest that perhaps the porpoises use this site for feeding or foraging at least. The bird association is the biggest hint at that as that does suggest feeding. Then at Mumbles, there was a very large range of behaviors recorded, suggesting not only that Mumbles itself has a lot of factors that attract the porpoises but that there were a lot of sightings in that site. Generally, the behaviors that was recorded the most frequently were ‘rapid porpoising’, a rapid swim action where the entire body leaves the water and entry and exit of water is headfirst. Then ‘slow surfacing’, which I explained previously. This suggests foraging and feeding again due to the unsynchronized dives. This is much like the behavior at Limekiln Point, but another behavior seen at Mumbles was ‘lunging’, which is rushing through water creating surface waves, but head doesn’t clear the water. Which is feeding behavior. ‘Milling’ was also recorded frequently in Mumbles which tells me that this site is also used as an area for resting. 
   Port Eynon site was a lot different to the other sites. The porpoises were only recorded to have been ‘travelling’ when they were sighted there. This tells me that the site isn’t particularly popular in terms of feeding or socializing and is most likely a means to get to Limekiln Point or Mumbles. Then lastly, the behavior that was apparently seen at Oxwich Point was ‘Rapid Porpoising’, ‘Travelling’ and ‘Slow Surfacing’. Taking that all into account one could conclude that behavior as just travelling or resting in that area. So, there isn’t any behavior that stands out, it’s very mundane behavior for porpoises. 

· Group size variation with seasons (across all sites altogether)

In Winter, the group sizes recorded range from 2 to 3 porpoises. For Spring, the sighted group sizes ranged from 1 to 4 porpoises, with the average group size being 2 porpoises. Then in the summer, the group size range was 1 to 5 porpoises, the average was 3 porpoises in a group. Lastly, in Autumn the range was also 1-5 porpoises in a group, with an average of 2. So, from these results its clear to see that the groups were biggest in the Summer months, and in the Autumn and the Spring. This makes an awful lot of sense as mating and calving season is the summer (Lockyer, 1995) which will increase the size of groups due to males and calves. The Winter has smaller groups as its further away from mating and calving seasons. It could also allude to larger prey availability in certain seasons drawing in larger groups of porpoises, therefore the recordings in the higher numbers. 

· Peak stranding information- identification of hotspots for stranding’s
    [image: ]
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Figure 6- Map showing the hotspots for porpoise stranding’s (Made on Google My Maps by Imogen Lloyd-James, 2020) https://www.google.com/maps/d/u/0/edit?mid=1zcP7rCDOJv27DK0h23nU1bQJ7vLu_leU&ll=51.60087252951079%2C-4.27676237718515&z=10




I made a map on Google My Maps so I could clearly see any hotspots for porpoise stranding’s. I used the Welsh Coast Marine Mammal Stranding’s Annual Reports (N/D) to get this data. It is clear to me that the area that has seen the most stranding’s is Carmarthen Bay, more specifically at Pembrey, with a record of 3 stranding’s. There was also one found at Pendine. Zone 3 then had the 2nd highest number of stranding’s, with 2 seen on the records. One was found on Swansea Bay too in zone 1.  Out of the 7 stranded porpoises found, one was male, and the rest were female. They also averaged an adult size but two of them who can be assumed to be young as they were below the average size of an adult. This to me suggests that perhaps there are a few areas that are used as nursery grounds around Swansea and Carmarthen. I do think that there is a nursery ground somewhere around Carmarthen Bay which could explain the high stranding numbers in Pembrey. Hanson (1999) suggests that around Gower and Carmarthen Bay there is a high likelihood of drift and set nets been laid down. This could also be a reason for high stranding’s as there is a increased possibility of entanglement for porpoises inhabiting those areas.
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Ecological Evidence of Climate Change:
This is a summary of the topic I presented in a workshop for my Environmental Issues module. 
NASA, 2020 states that the warming trend now is likely (with a 95% probability) to be caused by anthropogenic activities dating back to the mid-20th century. There is strong ecological evidence by looking at ancient or paleoclimate environments. It reveals that global warming is occurring roughly ten times faster than the average rate of the recovery warming of Ice Ages. There are many other effects that easily prove the existence of climate change. For example, there has been a global temperature rise of 0.9 degree Celsius since the late 19th century. The top 700 meters of our oceans has warmed more than 0.4 degrees Fahrenheit since 1969, as well as there has been a rise in sea level of eight inches in the last century. In addition, there has been evidence of shrinking ice sheets such as the Greenland and Antarctic ice sheets, which have significantly decreased in mass over the last decade. Similarly, glaciers in almost every part of the world are retreating at a scary rate. There are many more pieces of evidence, such as decreased snow cover, declining Arctic sea ice, extreme events and ocean acidification. 











4. [bookmark: _Toc37246394]Coastal Tourism- Article Review Summary 

Paper- Weatherdon, L.V., Magnan, A.K., Rogers, A.D., Sumaila, U.R., Cheung, W.W.L., 2016. Observed and Projected Impacts of Climate Change on Marine Fisheries, Aquaculture, Coastal Tourism, and Human Health: An Update, Frontiers in Marine Science, 1, 9.4.16. 
 
This paper explains that climate change and ocean acidification are affecting the oceans at a rate that is way more extreme than it has been in the past. Causing various impacts on marine ecosystems, associated goods and services, and human societies. This ocean warming and acidification will have an impact on developing and developed countries alike. There will be "winners” and “losers” when it comes to coastal tourism, for example with poleward tourism flows. Range shifts of diseases and dangerous species in a Poleward direction could have extremely destructive impacts on tourism. However, range shifts could lead to new opportunities for recreational activities (e.g., recreational fishing in temperate areas, and warmer regions could look at introducing some species specially for recreational fishing). It is also highlighted that there will be many Economic implications for most of the world, especially at a local scale. Beach recreation values will see a decline due to sea level rise and erosion, and other areas will be affected by increased temperatures and loss of water and food supply. The tourism sector will have to assess the climate Impacts on Marine Sectors and work to understand key ecosystem services, and values for coastal communities so they can assess any risk. From this they can then aid coastal development planning and build decision to improve not only the tourist areas, but areas that the residents call their home. Historically, the tourism industry has showed that it has a high adaptive capacity in response to shocks, giving hope for the future. 
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Sightings from Port Eynon


Jan (Winter)	Feb (Winter)	March (Spring) 	April (Spring)	May (Spring)	June (Summer)	July (Summer)	Aug (Summer)	Sept (Autumn)	Oct (Autumn)	Nov (Autumn)	Dec (Winter)	0	0	0	0	0	2	0	2	0	0	1	0	Months & Seasons 


Sightings



Sightings at Oxwich Point


Jan (Winter)	Feb (Winter)	March (Spring) 	April (Spring)	May (Spring)	June (Summer)	July (Summer)	Aug (Summer)	Sept (Autumn)	Oct (Autumn)	Nov (Autumn)	Dec (Winter)	0	0	0	1	0	6	12	2	0	0	2	1	Months & Seasons




Sightings 



Number of Encounters Correlated to Tidal State

Number of Encounters	
High	High +1	High +2	High +3	High +4	High +5	High +6	Low	Low +1	Low +2	Low +3	Low +4	Low +5	Low +6	9	7	13	13	15	8	1	11	4	5	12	7	13	0	Tidal State


No. of Encounters



Sighting's at Limekiln Point  

Limekiln Point  	
Jan (Winter)	Feb (Winter)	March (Spring) 	April (Spring)	May (Spring)	June (Summer)	July (Summer)	Aug (Summer)	Sept (Autumn)	Oct (Autumn)	Nov (Autumn)	Dec (Winter)	0	0	0	0	0	6	2	2	0	0	2	0	Months & Seasons


Sightings 



Sightings at Mumbles


Jan (Winter)	Feb (Winter)	March (Spring) 	April (Spring)	May (Spring)	June (Summer)	July (Summer)	Aug (Summer)	Sept (Autumn)	Oct (Autumn)	Nov (Autumn)	Dec (Winter)	4	5	2	24	21	2	5	6	11	1	1	0	Months and Seasons


Sightings 
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