Climate Change, Environmental Disasters & Poverty Nexus

A Case History of Social Pollution at Ramsar Sites: Nurri & Jabho Pakistan
1. INTRODUCTION
The situation current in Pakistan as elsewhere in the world since the mid 1960’s indicates unequivocally that ecosystem of the earth is faced with extremes of climate variations resulting from natural as well as man-made interventions. 
The mid 1960’s is set here as the cut-off date since that was the time when major mega projects where launched all over the world to control the anomalous deviations in terrestrial conditions, for example floods. Dams and Barrages were constructed and a large network of canals was introduced without the corresponding drainage system for diversion of river flow into agricultural fields. This was the start of environmental degradation as the fields were salinized in less than 15 years and fertile land was water logged. In addition to loss of fertility of the soil the Indus delta was left to dry up. 
Land and water, the two major socioeconomic resources of Pakistan suffered impoverishment. The Nexus of Climate Change - Environmental degradation - Poverty is caught in the cobweb of Social Pollution in that impoverishment of resources leads to environmental disasters which in turn lead to poverty and the vicious circle repeats when poverty leads to continuous impoverishment. 

Results of the Strategic Environmental Assessment (SEA) study of Nurri and Jabho, the two Ramsar Sites located on the ancient Indus delta is presented to highlight the issue that anthropogenic activities and climate change are both responsible for the observed disasters of Environmental & Social Pollution in coastal wetland ecosystem of Sindh Province of Pakistan.   

2. STRATEGIC ENVIRONMENTAL ASSESSMENT (SEA) 

Screening of Potential Environmental Aspects
The two Ramsar sites have been screened with respect to the following potential aspects:

(1) Variability of climatic norms;  
(2) Degradation of the irrigation system to the extent that it has outlived its age;
(3) Drying up of the Indus River Delta by diverting the Fresh water flow into the Kotri Barrage and leaving the bare minimum to flow downstream;
(4) Salinizing the agricultural fields and water logging extensive areas of the Province;
(5) Introducing the Left Bank Outfall Drainage (LBOD) system including the Spinal Drain which brings in the drainage effluent from upper and lower Sindh; 
(6) Using the outfall drainage system for the discharge of Toxic Industrial Effluent from Sugar Mills that abound in the coastal area, much against the requirements of the Pakistan Environmental Protection Act, 1997 and the National Environmental Quality Standards (NEQS), and allowing the discharges of the drainage system into the Coastal Wetlands which include the two Ramsar Sites viz Nurri and Jabho; 
(7) Damaging the productivity of the wetland and mangrove ecosystem by the above acts of social pollution, and Introducing impoverishment of valuable resources thereby inducing Poverty among the already poor masses.
Assessment of Potential Environmental Impacts 
(1) Climate Change in Pakistan is attributed to anthropogenic activities in particular extensive deforestation for agriculture as well as urbanization. These activities have induced oxidative dehydration and the stresses so created have increased the aridity and heated up the soil thereby increasing the area and temperature of heat zone that drives the monsoon engine. It has been observed that the average minimum temperature in Lower Sindh where the two Ramsar Sites are located, have increased by 1.0oC to 1.5oC while the average maximum temperature has remained almost constant at about 34oC on average during the last thirty five years (Fig 1). 
[image: image1.emf]Fig 1: Polynomials on Annual Mean Temperatures in Lower Sindh

Similar analytical data that support the above contention have been reported which may be apparent from the following figures (Fig 2). On an overall basis the increase in mean minimum temperature in Sindh region can be attributed to changes in humidity and evapotranspiration in plain areas. The amount of water vapors present in the atmosphere recorded in terms of relative humidity absorbs heat and being in the vapor state retains it in the atmosphere thus keeping the temperature slightly higher than otherwise. It is also suggested that Cloud cover may be responsible for the increase in minimum temperature events. This may be due to the presence of clouds which do not let the heat radiations to escape into the space and cause rise in minimum temperature. 
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Fig 2: The frequency of extreme minimum temperature events in Sindh (a) at threshold ≤ 5°C (b) at threshold ≤ 2°C (c) at threshold ≤ 0°C.
(2) Irrigation system is the other manmade intervention that has spanned over at least half a century as a non-sustainable development activity. The irrigation system has caused an irreversible damage to the ecosystem of the wetlands that include the two Ramsar sites. It has since outlived its age and is responsible for warming the coastal area in the North of the Arabian Sea and has thus impoverished the entire delta area comprising the Districts of Thatta and Badin of their only resource namely Freshwater!   
(3) The following table (Table 1) shows that the irrigation system has diverted the Indus river flow into the agricultural fields and very little freshwater flows down stream Kotri Barrage into the Arabian Sea. It has been argued that having dammed the rivers the Arabian Sea has been damned by making its coastline hyper-saline. The hyper-salinity at the coastline is nearly 4 percent compared with 3.5 percent salinity of the seawater. The hyper-salinity is the result of high rate of evaporation caused by the high temperatures on land which forms the heat zone that drives the heat engine of the monsoon system. 
Fig 3 is a reflection of the state of environment at the two Ramsar sites which have hardly received any freshwater during the five years from 2007-2011. What used to be the wetland is all dried up to form salinized wasteland. During 2007 and 2009 the parts of Nurri were dry with no freshwater flow from the Indus while parts of Jabho Lagoon were also dry due to the partially active LBOD which received no effluent from sugar mills during the period; the advent of monsoon and Cyclone Phet in 2010 enabled the wetlands to be replenished with freshwater. 

	Table 1: Discharge Volume of Indus River Water Downstream Kotri from 1975 to 2010.

	Year
	Kharif
	Rabi
	Annual

	1975-76
	37.76
	1.44
	39.20

	1989-90
	16.85
	0.37
	17.22

	1990-91
	38.20
	4.21
	42.41

	1991-92
	50.05
	4.09
	54.14

	1992-93
	69.20
	12.30
	81.50

	1993-94
	28.46
	0.64
	29.10

	1994-95
	88.19
	3.64
	91.83

	1995-96
	62.86
	1.71
	64.57

	1996-97
	44.62
	0.67
	45.29

	1997-98
	16.98
	3.80
	20.78

	1998-99
	32.50
	2.65
	35.15

	1999-00
	8.75
	0.11
	8.86

	2000-01
	0.72
	0.02
	0.74

	2001-02
	1.92
	0.00
	1.92

	2002-03
	2.11
	0.04
	2.15

	2003-04
	20.10
	0.07
	20.16

	2005-06
	0.13
	0.00
	0.13

	2006-07
	0.11
	0.01
	0.12

	2007-08
	0.09
	0.00
	0.09

	2008-09
	0.03
	0.00
	0.03

	2009-10
	0.02
	0.00
	0.02
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Fig 3: Map explains the change that occurred during the 5 years from 2007-2011. 

(4) The inflow-outflow balance that was, until the mid-1950s, being maintained by river flow and flood flow is, since the mid-1990s replaced by seepage from canals and distributaries in addition to water logging extensive areas of fertile land. The irrigation system being based on ponding of canal water continued to add 250 mg/l of salts to the irrigated fields and led to accumulation of over eight billion salts into the irrigated areas of Sindh. This has caused extensive Salinization of the land as well as the wetland. 
(5) Left Bank Outfall Drainage (LBOD) system including the Spinal Drain was introduced to pump out the drainage effluent from upper and lower Sindh. Provision was made to maintain adequate depth of the shallow Nurri and Jabho wetland sites which are located at the mouth of the LBOD system. Since the drainage effluent contained heavy amount of suspended solids the two sites were filled with toxic sludge in no time and rendered the Ramsar sites hazardous.  

(6) There was not much wrong with the LBOD system but for its use by the sugar industries in lower Sindh to discharge their effluent as well as sewage (Fig 4). This is against the provisions of Pakistan Environmental Protection Act of 1997 and National Environmental Quality Standards (NEQS) but even as the implementation of the laws is ineffective in restraining the violators from doing so, there is no provision for treatment of the effluent at source. The result is that extensive areas including the wetland have been rendered wasteland.
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Fig 4: Toxicity train into the Ramsar sites

(7) Over exploitation of the meager resources has given rise to degradation of the precious ecology of the two wetlands which were the source of livelihood of the people in the coastal area of Thatta and Badin in Sindh Province. By degrading the land and rendering the wetlands hazardous, impoverishment of resources has been thrust on the people of the area. For them poverty per se was not a problem because they had got used to subsistence living. Having lost productivity of the ecosystem that includes the irrigated land as well as the two lagoons they have now gone deeper into the debt trap which is how the economy of the area is governed. This type of governance of the economy is laden with social pollution which is both a cause and consequence of poverty (Fig 5, 6, 7, & 8). 

[image: image7.jpg]


 [image: image8.jpg]



Fig 5: Water, the basic human need is far from reach 
         Fig 6: Impoverishment at the worst
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Fig 7: Abandon wetland 



        Fig 8: Extent of impoverishment – not much to sell

3. CONCLUSION AND FINAL CONSIDERATONS
Non sustainable anthropogenic activity is responsible for damaging major ecosystems and critical habitat. They are responsible for irreversible damages and for impoverishment of the meager resources. In Pakistan this is mainly because of Adhoc planning which has led the long arm of social pollution to operate the vicious circle. Good governance has not taken root in the country; consequently the ecology, economy and the society, the three pillars of sustainability have been politicized. The middle class has been squeezed out to below the poverty line while the poor has become poorer. The rich is the one who enjoying his richness at the cost of impoverishment of resources. 

The two Ramsar Sites at Nurri and Jabho are not exception to the above observation.  The Nexus of Climate Change - Environmental degradation - Poverty is caught in the cobweb of Social Pollution in that impoverishment of resources leads to environmental disasters which in turn lead to poverty and the vicious circle repeats when poverty leads to continuous impoverishment. 
Some mechanism will have to be worked out so that implementation of the law is effective in restraining all violators without distinction from violating the provisions of the policies, rules and regulations on the Climate Change, protection of the Environment and protection of the rights of the citizens. The sustainability of the ecology, economy and social welfare has been at stake for quite some time; it is now time to i) reverse the damages done, ii) reverse the impoverishment into improvement,  iii) restraining the people from ‘enjoying the richness’, and iv) ‘sharing their richness’ with poverty of the masses. 

Admittedly this is a gigantic task; it takes a long time to turn the vicious circle into a virtuous circle but the critical stage of entropy has been reached and hence a cut-off-date needs to be set straight away.
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BOD = 2283 mg/l


COD = 4721 mg/l


TDS = 4221 mg/l


TSS = 370 mg/l








