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Sustainable Development

Is China developing sustainably? What key challenges do they face when considering the three pillars of sustainable development? 

As China’s population and economy continues to grow at a vast rate it faces a multitude of issues from a range of areas. Reports of whole villages of people developing cancer downstream from factories and potential droughts and floods brought in from rerouting the Yangtze river in the South-North water diversion project are two of the primary issues this report will analyse (Thompson N.T. 2013). There are many serious environmental as well as social issues facing the world's most populous country. However, for as many concerning issues there is an equal amount of ambitious and innovative environmental proposals as well (Tianjie M. 2019).

The Chinese model of business first and dealing with the environmental issues second has led to the results of a list created by the World Bank in which 16 of the world's most polluted cities are in China (Thompson N.T. 2013). However, since 1980 approximately 400 million people have been lifted out of poverty and as the middle class continue to grow so do the demands of clean water and breathable air (Kaiman J 2014).

Geographically water distribution in China is uneven. A third of China’s 1.3 billion person population is concentrated in the dry Huang-Huai-Hai region in the north. A comment made by Mao Zedong in 1950 was the catalyst for a project which has rerouted 44.8 billion cubic metres of water every year from the tropical and humid south to the dry and desertous north. Costing £48 billion and consisting of a 2400 kilometre network of canals and tunnels (Kaiman J 2014). 

A 2014 census estimated 345,000 villagers have been displaced by the project. Farmers have been moved from the countryside to cities with no form of education or means to earn money. Creating a class of ‘beggars in mansions’ (China From the Inside). However, it isn’t just people affected by the project, the environment has suffered too. Scientists and environmentalists raised issues from the outset, such as; the transmission of water borne diseases like schistosomiasis from the tropical south, the reduced river flow that carries sediment vital to the formation of wetlands and habitat destruction through building the canal (Liang, Y., Wang, W., Li, H. et al).

Rivers in the Huai basin measure 5 out of 5 on the water pollution scale. 5 being water so polluted it is too poisonous to touch which shows China is not putting the environment before industry (China Water Risk 2016). An example of the links between economy and ecology is that the second largest freshwater lake in China experienced an algae bloom linked to pollution. Ruining a popular tourist destination and leaving 3 million people short of water for two weeks (Hsu A., Miao W 2013).

China’s issues with sustainability are the same factors that are driving its industrial and economic development model and the priority is still the remaining millions in poverty as China believes its people come first and the environment second. Until China grants the three pillars of sustainable development an equal footing it will continue to develop unevenly and at detriment to all three. Putting any one above the other reduces resilience and requires massive investment to try and balance the scales. 
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Harbour Porpoise, Phocoena Phocoena, workshop 

Task 1 - Literature review 
Description - Harbour porpoises, phocoena phocoena, are the smallest and most abundant cetacean in UK waters. Smaller than other types of porpoise, measuring 67 - 85 cm long at birth and weighing 6.4 - 10 kg. Adults grow to approximately 1.4 - 1.9 metres. The females can reach a weight of 76 kg making them heavier than males who can reach 61 kg. A stocky body that is at its largest just in front of the dorsal fin. Tending to have predominantly dark brown backs with pale grey or white undersides. The small triangular fin is one of the distinctive features (Camphuyson C.J., Siemensma M.L. 2015).

Distribution and population size - The harbour porpoise is a widely distributed species and commonly found in cold temperature, sub-arctic waters of the Northern Hemisphere and found on both Pacific and Atlantic oceans. In the north Atlantic they are found from Cape Hatteras to Baffin Island, West Greenland in the west, south of Greenland, Iceland and from Norway and Russia to Senegal and Mauritania in West Africa. Native to 24 known European countries, harbour porpoises are thought to travel between land masses via deep waters. Typically occurring over continental shelves in waters of around 200m depth. A 2008 study suggests the global population of harbour porpoise was in the region of 700,000 individuals (Camphuyson C.J., Siemensma M.L. 2015).

Behaviour - Porpoises have not been recorded playing much. However, there have been documented cases of porpoises picking objects up and carrying them for large distances and balancing them on their flukes or flippers. Occasionally breaching which could be due to intense foraging or for social reasons. Additionally, harbour porpoises have been documented leaping over one another and tail slapping during social interaction. Spending most of their time near the surface and surfacing on average every 25 seconds to breathe. Upon surfacing porpoises make a distinctive puffing noise which sounds like a sneeze (Cetacean Research & Rescue Unit). 

Group size – Porpoises usually hunt alone or in small groups as large groups normally coincide with feeding or seasonal movements. Even when larger groups are found these normally consist of smaller, cohesive pods covering a large area. Sexual segregation has been recorded with females travelling alone with their young as male’s school together (Cetacean Research & Rescue Unit). 

Feeding strategy - Mostly piscivorous in nature feeding on small fish from both demersal and pelagic habitats. A harbour porpoises diet changes depending upon the season and are thought to focus on 2 - 4 species at one period. Species include; sand eels, whiting, gadoids, herring, sprat and mackerel. Also known to take cephalopods and crustaceans they use echolocation to hunt for prey buried in sand (Camphuyson C.J., Siemensma M.L. 2015).

Habitat preference - due to living in a cold environment, small body size and having a high energy reproductive strategy harbour porpoises are required to maintain a close proximity to their prey (Cetacean Research & Rescue Unit). 









Task 2 -
Over a three year period data was gathered on harbour porpoise behaviour and activity found within the remit of the Local Authority. A series of statistical tasks will help create a baseline of data which will be used to compare and contrast local porpoise behaviour with that of other populations around the country. This will help to create an understanding of the health of the local harbour porpoise population and eventually create a biodiversity action plan for the species. 

1. Percentage shore watch differentials between sites. 
Over a three year period 73 harbour porpoise sighting watches were carried out of varying degrees of success. Below is a list of sites, an amount of visits to each site and a percentage of total watches that represents: - 
· Mumbles - 46 visits - 63.01%
· Port Eynon - 6 visits - 8.21%
· Limekiln Point - 6 visits - 8.21%
· Oxwich Point - 14 visits - 19.18% 

0. Seasonal differences between sites. 
Over the three years the data was collected there were a total of 118 harbour porpoise encounters. When the data analysed by site and by month should give an indication of which sites are most popular at which times of year. The list follows: -
· Mumbles - April - There were a total of 24 out of 76 encounters at Mumbles which equates to 31.58%. 
· Port Eynon - June & August - 4 out of a total of 5 encounters were spread over 2 months with 2 in both June and August which equates to 40% for both sites. 
· Limekiln Point - July, August & October - shared 2 encounters each out of a total of 6. Equating 33.33% for each site. 
· Oxwich Point - July - 12 out of a total of 24 recorded encounters were recorded in July equalling 50%. 

0. Peak encounters correlated with tidal state? 
Across the four sites there was a range of encounters and when compared with tidal state the data could suggest a trend of peak activity. The list follows: - 
· High tide - 48 encounters 
· Low tide 46 encounters 
· Mid tide - 20 encounters 

0. General behavioural activity per site? 

	
	MUMBLES 
	PORT EYNON 
	LIMEKILN POINT
	OXWICH

	Holding Station
	12
	0
	1
	5

	Breaching
	4
	0
	0
	4

	Tail Slapping
	1
	0
	0
	0

	Logging
	1
	0
	0
	1

	Lunging
	16
	0
	0
	3

	Fluking
	8
	0
	1
	0

	Rapid Porpoising
	30
	0
	2
	12

	Slow Surfacing
	41
	0
	4
	11

	Ramming/ Summersault
	0
	0
	0
	1

	Fish seen while pursued 
	2
	0
	0
	2

	Seabirds associated with observation
	11
	0
	2
	2

	Heading away from vessel
	0
	0
	0
	1

	Approaching vessel
	0
	0
	0
	0

	Travelling
	15
	5
	0
	10



The table above gives an idea of the general trends in behaviour per site. As Mumbles has a disproportionately high amount of visits as a result is much higher in almost every area. However, there are an equal amount of breaches in Oxwich as in Mumbles and when the much lower amount of visits to Oxwich is factored in it results in a much higher chance of breaching at Oxwich. 


0. Group size variations with seasons?  

	
	1
	2
	3
	4
	5

	January 
	3
	1
	0
	0
	1

	February 
	3
	2
	0
	1
	0

	March 
	1
	1
	0
	0
	0

	April 
	19
	5
	0
	1
	0

	May
	8
	5
	5
	4
	0

	June
	3
	1
	2
	3
	1

	July
	6
	3
	10
	1
	1

	August
	4
	4
	1
	0
	1

	September
	9
	0
	1
	0
	0

	October
	1
	0
	0
	0
	0

	November
	2
	2
	1
	0
	1

	December
	0
	0
	1
	0
	0



Looking at the variation in group size shows us 
· April is the most common month for individual sightings. 
· April & May are equally likely to have a pair of harbour porpoises. 
· July has the highest chance of a group of 3. 
· May is the most likely month for groups of 4. 
· January, June, July, August & November are all equally likely to encounter a group of 5. 


0. Peak stranding’s information? 
When analysing the annual stranding’s report it's possible to piece together a picture of what areas harbour porpoises are most at risk. From this information an action plan can be created to help with the conservation of these animals. Of the places within the remit of this exercise there were varying amounts of stranding’s. 
· The Gower – 36 
· Swansea Bay Area – 24 
· Pendine – 37
· Pembrey 53

As both the Gower and Swansea Bay Area consisted of multiple areas within the site the numbers are surprisingly lower than both Pendine and especially Pembrey. For individual sites both Pembrey and Pendine are much higher than anticipated which infers there is either a population of harbour porpoise living in close proximity to the sites or there is more boat and fishing traffic in these areas. Either could be possible and both are likely causes for the increased quantity of issues stranding’s in these areas. 
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Environmental Issues - Sea Level Rise and Coastal Vulnerability

What factors are causing sea level rise? 
What is coastal vulnerability and where is most affected?
How are these issues linked?  

The change in sea level is linked to three primary factors - all created by the continuation of climate change. 
1. Thermal expansion - Global sea level rise is increasing incrementally over time rather than at a steady continuous rate - based on 25 years of NASA and European satellite data. If sea level rise continues at the current rate it will rise 65 centimetres by 2100. This is based on current models looking at the rate of melting from the last 25 years and making predictions based around the same rate of acceleration. This is a conservative estimate. 
a. Rising amounts of greenhouse gases in Earth’s atmosphere increase the temperature of air and water causing sea level rise through thermal expansion. 
1. Melting glaciers - large ice formations melt every summer with the winter snows - primarily from evaporated seawater being generally sufficient to counterbalance the melting. However, persistent higher temperatures, caused by global warming, have led to larger than average melting during summer and combined with shorter than average winters and less snowfall. Creating an imbalance between runoff and ocean evaporation leading to sea level. 
1. Loss of the great ice sheets of Greenland and Antarctica - as with the melting glaciers increasing heat is causing the huge ice sheets to melt much faster than previously speculated. It is also believed that meltwater from above and sea water from below is creeping beneath Greenland’s ice sheets, easing the passage of ice streams and causing them to move faster into the sea (Lallensack R. 2017).

The masses of ice around the poles exert their own gravitational pull which is capable of altering the mass balance of the oceans. This is an unexpected reaction and something that can throw off the usual measurement methods.  
· Known as sea level fingerprints. Creating an impression on the surface of the earth - with lower sea level at the centre and higher sea levels at the edges. The melting ice sheets and glaciers leave behind a gravitational hollow of lowered sea level. 
· As the water that has been gravitationally pulled towards the ice mass is no longer captive to its gravitational attraction, it begins to migrate away. Meanwhile, the additional water mass transferred from the melting ice to the ocean begins to raise sea level the further from the point. Maps of these look like fingerprints with concentric, irregular curves. 
· A total meltdown of massive ice sheets such as East/ West Antarctica would warp the ocean surface at a global scale. 
· One study measured the effects of three largest ocean altering ice masses - Greenland and Antarctic ice sheets, and Alaskan glaciers - tried to calculate their combined effect on relative sea levels over a year period. Taking gravity and the rotation of the Earth into account showed relative sea level would be highest in the Indian and Pacific Ocean with a rise of 1.5 millimetres per year which is around 23% higher than global eustatic mean level of 1.4 millimetres per year. This study didn’t include thermal expansion. Lowest was Northern Europe with 0.8 millimetres per year - 45% lower than global mean. 
· This would place low lying island atolls at the most vulnerable - Solomon Islands, Micronesia, the Maldives, etc. These areas have seen sea level rise via thermal expansion as well. 
· To make accurate predictions of sea level rise changes in gravitational at global and regional level must be balanced against the gradual and linear recovery of ocean basins from the last ice age. The widening of these basins as they slowly spring upwards can cause sea levels to drop. The most important factor in this process is glacial isostatic adjustment. After the last ice age, the retreat of the massive ice sheets from North America and Eurasia reduced the weight on the underlying mantle. With the mantle being viscous it slowly - over thousands of years - rebounds raising the lithosphere in the process. This gradual lift continues today raising sea levels which is a factor that must be taken into account when analysing sea level rise. 
· There is a second short term process called ‘loading’. With the mantle being fairly elastic over long distances and short time scales it allows it to bounce back relatively after ice loss. The same effect makes the sea floor go up and down slightly as huge masses of water move from one location to another. 
· Another subtle effect is called ‘self-attraction’ which can lower sea level locally even as global sea level rises. Loss of ice mass results in less gravitational attraction so less water is drawn to the ice mass lowering sea level in the immediate vicinity. 
· Additionally the excessive removal of groundwater can cause ground level to lower. Such as, subsidence in the California Bay Delta (Jones N 2013).

There are many issues associated with sea level rise. These are social, with 143 million people estimated to become climate migrants, as well as physical. However, focusing on some of the physical consequences of sea level rise including: -
· Destructive erosion - 
· Wetland flooding - 
· Aquifer and agricultural soil contamination with salt - 
· Lost habitat for birds, fish and plants - 

Most of these factors are speculated to take place in Sub-Saharan Africa, South Asia and Latin America. Which combined contain 55% of the population in what is classed as the developing world (Lallensack R. 2017).
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Sandy Coastlines Under Threat of Erosion 

A report has estimated that coastal erosion will affect approximately half of the world's sandy beaches by 2100. There are several factors contributing to the erosion of the world's beaches such as, coastal flooding as a result of climate change and human interference are two of the primary aspects contributing to the loss. 

As a result of the aforementioned issues wildlife and coastal settlements will no longer have a buffer zone between them and the sea endangering them in the process. Estimates predict 13.6% of sandy coastlines will be lost within 30 years. 

The study has predicted the worst hit UK areas will be Dorset, Devon, Great Yarmouth and North-East Lincolnshire all of which are areas dependent on coastal tourism. Large beaches are projected to narrow by 100 - 200 metres on Atlantic and Pacific coasts plus the western facing coastlines of the Indian Ocean. This would wipe out approximately 60% of sand deposits in several developing countries all of whom are economically dependent on coastal tourism. The issue is exacerbated by building and protecting buildings, roads and dams as they all alter the natural replenishment cycle. 

Another driver of erosion is the intensification of storms, which is projected to erode the most vulnerable beaches such as those on the east and west coast of the UK. By 2100 63% of coastlines will be vulnerable which puts the continued development for tourism of Asia’s and Africa’s coastlines in danger. This will put many developing countries economic plans at risk unless action is taken to reduce the impacts of coastal erosion. 
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