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1.0
Executive Summary

Samoa is classified as a Least Developed Country mainly because of its vulnerability to natural disasters and to external economic and trade developments for which it has no control. Despite these potential constraints, considerable progress has been achieved in the comprehensive reform programmes of the Government. While poverty is far from endemic in Samoa, there is a growing number of vulnerable groups facing hardship which together with a paucity of opportunities, can lead to vulnerability to poverty; this situation is given emphasis in the current Strategy for the Development of Samoa (SDS) which has as its theme the creation of opportunities for all.

(To be completed)

2.0 Introduction and Setting

(To be completed)

3.0
Goal and Objective of the Report

This synthesis report consolidate sector reports which document their vulnerability to climate change and climate variability, the adaptation and coping strategies in place to mitigate adverse impact; the potential barriers in implementing these strategies and adaptation measures and finally recommendations on where the gaps are in regards to actions and interventions to match the projected vulnerabilities to climate change and climate vulnerability. 

Key sectors selected include;

· Agriculture and Food Security-MAFF (Meteorology Division)

· Forestry- MAFFM 

· Water-SWA

· Health-MoH

· Women, Community and Social Development

· Biological Diversity-MNRE

· Fisheries-MAFFM

· Trade and Industry-MTI

· Works, Transport and Infrastructure-MWTI

· Tourisms

· Urban Planning & Development-MNRE

· Coastal Zone Management-MNRE

· Energy-MoF

The synthesis report will provide the information that will support NAPA that will serve as simplified channels of communication for information relating to the urgent and immediate adaptation needs of Samoa as an LDC. 

4.0
National Circumstances

4.1
Economy & Employment

4.1.1 Economy

The economy of Samoa is relatively small with aggregate GDP in current prices of SAT 720 million (approx. US$200 million) in 1999 implying a per capita income of US1,390 (WSSD 2002). As a LDC, Samoa’s Economic performance is constrained by distance to markets, a small local market, a skill base that cannot compete with Asian countries in labour intensive production and vulnerability to natural disasters particularly cyclones. 

In 1989, more than 70% of the economically active population of 55,967 were employed in the agriculture, fishery, and forestry sectors.  An estimated 72% of 15,474 rural households are active to some degree in agriculture, with 19% producing for home consumption only and 47% producing mainly for home consumption
With agriculture and fishing being the main activities for the vast majority of Samoa’s population, it follows that commercial agricultural production, including coconut products, cocoa and taro accounted for 14% of Samoa’s GDP in 1994, 17% (including fisheries) in 1998, and rising another 4% in the year 2000, driven mainly by the fishing, construction, commerce, transport and communication sectors. 
 

Samoa’s economy was devastated by the two cyclones and the taro leaf blight in the early nineties. As a result real gross domestic product in the early nineties declined by 9.4% in 1990 2.1% in 1991 and 0.9% in 1992. This situation was reversed in 1995 when a positive growth of 6.2% was recorded. Strong growth continued into 1996 but weakened again in 1997 as a result of the Asian financial crisis. Economic activity rebounded in 1998 and continued into 2000 registering a 7% growth.

Table 1.0 Real GDP by sector 1995-2000

(in millions of tala)

	At constant 1994 prices
	1995
	1996
	1997
	1998
	1999
	2000

	
	
	
	
	
	
	

	Agriculture
	129474
	133568
	124848
	129076
	124566
	126488

	Fishing
	
	
	
	
	
	

	Food and Beverage

Manufacturing
	131566
	137254
	133705
	120589
	126807
	149609

	Other Manufacturing
	
	
	
	
	
	

	Electricity 
	13338
	14285
	14717
	14577
	14164
	15269

	Commerce, 

Hotels and Restaurants 
	75036
	85988
	92069
	98178
	105335
	114532

	Transport, 

Communication
	50086
	57384
	59652
	66530
	69729
	70349

	Public administration
	46729
	50066
	54713
	59491
	63551
	67518

	Finance and

 business services
	25901
	29904
	32080
	35665
	36748
	38508

	Others
	58193
	60377
	61477
	63569
	64811
	67913

	Value added at market prices
	530322
	568826
	573261
	587675
	605711
	650186


Source: Central Bank of Samoa

Prior to 1995, the approach to national planning was essentially centralised with comprehensive 5 year development plans that covered practically all sectors of the economy. However in 1995 government adopted a more strategic approach resulting in the publication of the 1996-97 Statement of Economic Strategy (SES) which replaced the long-term comprehensive development plans. The SES was considered more focused and formulated in a more consultative fashion. Hence there was a lot more community ownership of the SES compared to the comprehensive development plans. The 1998-99 SES was the second in the series followed by the 2000-01 SES. 

During the preparation of the current strategy statement, the stakeholders through the consultation process, considered it appropriate to re-name the document as the Strategy for the Development of Samoa (SDS). The new title was considered more appropriate as it encapsulates all the elements of the development agenda and not just the economic aspects as in the SES.

The 2002-2004 Strategy for the Development of Samoa clearly identifies the nine key areas that will be closely pursued in the next three years. These have not changed since the first SES and include:

1. Maintaining a stable macroeconomic framework

2. Improve Education Standards

3. Improve Private Sector Development and Employment Creation

4. Enhance Agricultural Opportunities

5. Strengthen Social Structure

6. Improve Infrastructure and Services
7. Improve Opportunities for Tourism Industry

8. Enhance Public Sector Efficiency

4.1.1
Agriculture

Agriculture plays an important role in the Samoan economy with at least two-thirds of households reliant on a mixture of subsistence and cash income.  Samoa retains a highly agricultural society and economy. The agricultural sector accounts for 10-15% of GDP and is characterised by a substantial subsistence base, which continues to provide a source of livelihood for over 80% of the population and a high level of domestic food security. The contribution of agriculture to GDP has declined since 1995 and continued to 1999 mainly as the result of the combined effect of the cyclone damages in 1990 and 1991 and the taro leaf blight In 2000, agricultural exports of approximately US$10.4 million represented 63% of the country’s export earnings yet the allocation of investment in the sector was less than 5%. The Agriculture Survey (2002) noted that approximately 77% of all households agriculturally active, Savai’i remaining the predominantly active (95%) in comparison to Upolu (71%). Around 80% of 23,277 households are active to some extent, producing mainly for home consumption.

4.1.2
Tourism

Tourism is the most important single sub-sector of the samoan economy. (National WTO Conference 20001) offering a source of income generation and employment creation. In 2000, it accounted for 6.9 percent of GDP and employed 8.4 percent of the workforce. Since 1994 tourism earnings have been the largest source of foreign exchange that had grown from 5% of GDP in the eighties to 15% in the late nineties.

Table 2:  Tourisms Earnings (Million)

	Year
	SAT ($)
	Yearly rates
	US ($)

	1994
	79.2
	0.3957
	31.3

	1995
	83.5
	0.4072
	34.0

	1996
	98.9
	0.4108
	40.6

	1997
	101.8
	0.3615
	36.8

	1998
	115.2
	0.3322
	38.3

	1999
	125.8
	0.332
	41.7

	2000
	133.8
	0.3058
	40.0

	2001
	139.8
	0.2879
	39.4

	2002
	152.6
	0.2964
	45.2

	2003
	158.3
	0.3332
	52.7


Source: Ministry of Finance, Division of Statistics, December 2003

Revenue from tourism in December 2003 was estimated at SAT 23.3 million, a drop of 5.3% over SAT$22.5 million in December 2002 but overall for the year 2003, tourist earnings were registered at SAT$158 Million, that is a 4% increase compared to 2002.

4.1.3
Fisheries

Fisheries exports have emerged as the leading export commodity. Fisheries contribution to GDP increases from 4.3 percent in 1994 to 6.2 percent in the first half of 1999.  This remarkable improvement in the performance of fisheries has been due to the rapid growth of commercial fisheries, mainly for the export market, as a result of private sector investment.

4.1.4
Industry

Industry accounts for over one-quarter of GDP, and employs approximately 6% of the total workforce. The largest industrial venture in Samoa, Yazaki (EDS) Samoa Ltd, processes automotive components for export to Australia under a concessional market-access arrangement, and exports on average, over the last 12 years, approximately around   ST$72.5 million annually.  The manufacturing sector has not traditionally been prominent in the economy. About 10% of total exports were garments in 2002, most of which were produced by the Samoa-based Pacific Cashmere Garment Company which has since ceased cashmere production since December 2003. 

4.1.5 Trade

In 1998, the government undertook substantial economic reforms to enhance the development of the economy through the introduction of trade liberalisation policies. The aims of the policies were to develop the private sector as the engine to economic growth and included the following

· Promotion of trade in goods through exports

· Promotion of trade in services through tourism, liberalisation of the financial markets and privatisation of the telecommunications sector

· Increased access to international market

· Creating an enabling environment for foreign investment through revised legislation (Foreign Investment Act 2000)

· Increased capacity of local producers

· Enhanced infrastructural support.

· Reduced tariffs

While foreign investment is encouraged, the government has also instituted policies to promote small and medium enterprises that serve the local market as they represent the mass of economic activity.

4.1.5
 Employment

Table 3 provides data on formal employment, and it is apparent that significant growth in the number employed has occurred. From 21,115 in 1994, formal employment has increased to about 25,015 in 2000 according to data from the National Provident Fund. This increase in formal employment translates to growth averaging 2.9% percent per annum, or an average increase of about 650 per annum in employment. 

A key feature of employment structure is the shift in favour of more formal employment. Given the significant gain in percentage of the labour force being engaged in formal employment, informal employment as a result has declined commensurately from 40,450 in 1991 (census) to an estimated 25,750 in 1999. As previously noted, informal employment includes the self-employed, unpaid family workers (working in family owned establishments), and unpaid workers engaged in agriculture, fishing and other activities producing mainly for home consumption (non-money economy). 

Table 3 – formal employment

	
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Total Number of People Employed
	
	
	
	
	
	

	Agriculture and fishing
	1,244
	1,142
	1,170
	1,115
	1,075
	1,022
	568

	Food manufacturing
	542
	602
	625
	641
	712
	759
	726

	Other manufacturing
	2,270
	2,625
	4,040
	3,421
	2,348
	2,392
	2,385

	Electricity and water
	387
	838
	1,135
	626
	533
	487
	434

	Construction
	911
	869
	1,091
	1,166
	634
	581
	730

	Commerce
	963
	971
	1,029
	1,168
	1,213
	1,224
	1,223

	Accommodation/restaurants
	757
	817
	1,007
	924
	1,041
	1,117
	1,071

	Transport/communication
	1,715
	1,585
	1,600
	1,720
	1,794
	1,917
	2,285

	Finance and business services
	862
	865
	922
	947
	1,016
	1,066
	1,132

	Public administration  (***)
	8,980
	9,046
	9,031
	8,970
	9,016
	9,217
	11,333

	Education (***)
	1,134
	1,172
	1,194
	1,234
	1,320
	1,332
	1,457

	Personal services
	524
	473
	451
	471
	514
	602
	509

	Other services
	826
	1,200
	1,293
	1,439
	1,463
	1,346
	1,162

	
	
	
	
	
	
	
	

	All industries
	21,115
	22,205
	24,588
	23,842
	22,679
	23,062
	25,015

	
	
	
	
	
	
	
	

	Total Number of People Employed
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	       Primary Sector
	1,244
	1,142
	1,170
	1,115
	1,075
	1,022
	568

	       Secondary Sector
	4,110
	4,934
	6,890
	5,855
	4,226
	4,219
	4,275

	       Tertiary Sector
	15,761
	16,129
	16,527
	16,873
	17,377
	17,820
	20,172

	
	
	
	
	
	
	
	

	All industries
	21,115
	22,206
	24,588
	23,843
	22,678
	23,061
	25,014

	Sector employees as % of total Workforce
	
	
	
	
	

	 Primary Sector
	6
	5
	5
	5
	5
	4
	2

	 Secondary Sector
	19
	22
	28
	25
	19
	18
	17

	 Tertiary Sector
	75
	73
	67
	71
	77
	77
	81


Source: National Provident Fund

4.2
Social Development

The government’s policies and measures have concentrated on consolidating the pillars of the sustainable development course and growth based on the promotion of the private sector, expansion in exports as well as increased stakeholder participation in the development process.

4.2.1
Population and Demography

The 2001 population census preliminary results recorded a population of 174,140. When compared to the population census of 1991, which was 161,296, there is an increase of 8% for the 10 year period. It is evident from the 2001 census preliminary results, that there has been a massive movement away from rural areas to the urban areas. Over 52% of the total population resides in urban Apia and north-west Upolu.  Table 4 presents the preliminary results of the 2001 census. 

	Table 4 – Population of Samoa

	APIA URBAN AREA(AUA)

NORTH WEST UPOLU  (NWU)

REST OF UPOLU (ROU)

SAVAII
	1991

Male             Female            Total             
	2001

Male         Female         Total

	
	18,396

20,498

21,991

23,714
	17.093

18,548

19,722

21,334
	35,489

39,046

41,713

45,048
	19,724

27,374

21,652

21,863
	 18,833

 25,038

 19,693

 19,963
	38,557

52,412

41,345

 41,826

	Samoa


	84,599
	76,697
	161,296
	90,613


	83,527
	174,140


Source: Division of Statistics, MoF

The preliminary results show a male:female ratio of 100:92 in 2001 compared to 100:90 in 1991. A notable feature of the 2001 census is the shift in the population of the four major districts. In 1991 the population of North-West Upolu was 39,046 but increased to 52,412 in 2001 representing an increase of 34%. For the same period, the population of Savaii dropped by 7%. The Apia Urban Area population increased by 8% with the Rest of Upolu essentially unchanged. The dramatic increase in the population of North-west Upolu is explained by the significant occupation of newly settled areas such as Vaitele located just outside the boundary of Apia Urban Area. The drop in the population of Savaii, suggests that there has been a significant resettlement of Savaii people in search of improved education and health facilities and better employment opportunities. 

4.2.2
The Samoan Culture

The faa-Samoa or Samoan culture is a key factor in achieving and maintaining social harmony within the Samoan society. It is a valuable social security system that provides cohesion in the community. 

The Village Council or “Pulega a Alii ma Faipule” is the paramount hierarchy in the Samoan structure which membership consists of matai or titled persons and includes both men and women. It is the decision making body and effectively maintains law and order within the community. The “Aumaga” or untitled men implement the decisions of the Council. Similarly the Women’s Council or “Faletua ma Tausi” plays a vital role in the implementation of decision making in key areas of their domain namely health, education and family welfare. 

Religion is deeply rooted in the Faa-Samoa as reflected in the Constitution. The position of the church in the community can be quite influential as evident on a number of occasions when the church has reversed decisions of the village council as a result of intervention. Unfortunately there have also been cases where culture and religion clash. However the potential influential standing and the extensive outreach of the church within the community makes it a valuable vehicle to drive pro-harmony strategies. 

The family nucleus is a key resource for promoting social stability. It is the fundamental platform for social cohesion and is regarded as the initial learning environment for any Samoan child. The role of the parents in taking care of the welfare of the family and providing support to the children is critical. A stable family is more likely to uphold cultural, religious and family values, which are prerequisites for social harmony, hence it is important to ensure that family values are reinforced and strengthened. 

4.2.3 Health 

The health status of the Samoan population has improved significantly over the past decades.  Between 1991 and 1996, infant mortality rates dropped from 25 per 1000 live births to 23 and the under-five mortality rate dropped to 27 per 1,000 live births from 39.  The Maternal Mortality Rate (MMR) reduced from 140/100,000 in 1988 to 60/100,000 in 1998 and life expectancy at birth increased from 52 in 1962 to 68.4 in 1999.  Samoa enjoys one of the highest immunization rates in the world with approximately 96.3% of the infant population fully immunized. Most of the infectious diseases are under control with the possibility of elimination within the next few years

The Ministry of Health as the principal agent of Government takes the lead role in working with Government agencies, NGOs, the private and traditional health sectors and consumers of health services to promote a high quality, comprehensive, sustainable, integrated national health system founded on the Samoan lifestyle.  It is specifically charges with implementing health legislation pertaining to public health issues and advising Government on issues related to health care delivery, health care funding and health status.

As of 2000, there were 794 employers in the Health Service of whom 80.5% were full time salaries employees, 19.5% wage earners.  Of the 794 salaried positions 6 % medial officers; 29% nurses; 7% dental personnel; 1% pharmaceutical personnel; 3% radiography personnel; 4% laboratory personnel; 7.8% preventative service health personnel.  The Corporate Services, Health Resource Planning Information Research Services, and Hospital administrative and support services takes up the remaining 42.2%.

The National Hospital “Tupua Tamasese Meaole”(TTM), located at Matootua in Upolu is the main referral facility for all curative health care services in the country.  The Malietoa Tanumafili II (MTII) facility in Savaii provides the equivalent for residence in Savaii.  Cases that cannot be serviced at Savaii are referred to TTM.  There are 4 District Hospitals, 2 in Upolu and 2 in Savaii that cater for primary and secondary hospital services to inpatient and outpatient. Each District Hospital has a District Health Office that manages all government health services and provide supervision capacity to all other health services within the district.  There is also a network of 18 sub-centers across the country.  These centers provide primary health service to outpatients only and serve as bases for outreach services.  Each sub-center is manned by a Community Nurse and assisted by an Enrolled Nurse.  There is also one Private hospital with about 7 private units.

Map 1-Hospital Facilities

Table 5: Key Health Indicators:

	Indicators
	
	1999
	2000
	2001/2002

	Population
	
	166,744*
	170,727*
	176,848

	Age group
	
	
	
	

	% below 15 years
	
	40.6**
	40.6**
	40.6**

	% 15 – 64 years
	
	54.6**
	54.6**
	54.6**

	% 65 years
	
	4.7**
	4.7**
	4.7**

	Crude Birth Rate per 1000 live birth
	
	19.3
	20.8
	29***

	Crude Death Rate per 1000 popn
	
	1.7
	1.3
	1.5

	Infant Mortality Rate per 1000 live birth
	
	17.8**
	17.8**
	19.3***

	Maternal Mortality Rate per 100,000 live birth
	
	0
	0
	19.6

	Life Expectancy at Birth
	
	68.4**
	68.4**
	72.8***

	- Male
	
	65.4
	65.4
	71.8***

	- Female
	
	71.9
	71.9
	73.8***

	Total Number of Facilities
	
	32
	32
	27

	Upolu Urban Health Region
	
	1
	1
	1

	Tupua Tanumafili Meaole Hosp
	
	1
	1
	1

	Upolu Rural Health Region
	
	18
	18
	11

	· District Hospital
	
	2
	2
	2

	· Health Centers
	
	5
	5
	2

	· Sub Centers
	
	11
	11
	7

	Savaii Island Health Region
	
	13
	13
	15

	· District Hospital
	
	2
	2
	1

	· Health Centers
	
	3
	3
	5

	· Sub Centers
	
	8
	8
	9

	Number of Hospital Beds
	
	437
	466
	380

	Number of Persons per bed
	
	381
	366
	465

	Admission (Inpatient Service)
	
	12,970
	14,029
	19,121

	· Tupua Tamasese Meaole Hospital
	
	10,274
	10,882
	14,936

	· Rural Upolu Hospital
	
	449
	593
	397

	· Savaii Island Hospital
	
	2,247
	2,554
	3,788

	Hospital Outpatient
	
	136,769
	135,371
	162,364

	Total Dental Clinics Attendance
	
	33,133
	34,177
	18,733

	All Medical Officers
	
	55
	55
	66****

	· In government services
	
	48
	48
	46

	· In Private sector
	
	7
	7
	15

	· Expatriate doctors
	
	-
	-
	5

	No. of persons per doctor
	
	3,032
	3,104
	2,680

	All Dentists
	
	8
	8
	9

	· In Government services
	· 
	· 5
	· 5
	· 6

	· In Private services
	· 
	· 3
	· 3
	· 3

	Other Dental workers
	
	38
	44
	44

	No. of persons per Dentist
	
	20,843
	21,340
	19,650

	Registered Nurses
	
	167
	167
	156

	Upolu Urban Services
	
	95
	95
	108

	Upolu Rural Services
	
	45
	45
	21

	Savaii Island
	
	27
	27
	27

	No. of persons per registered nurses
	
	998
	998
	1,134


* Projected Population – Statistics Department

** Demographic and Vital Statistics Survey, 2000 – Department of Statistics

*** Department of Statistics Web Site – http://www.spc.int/prism/country/ws/stats/index.htm
**** As of October 2001 – The Samoa National Health Service Planning Framework

Government expenditure of health as a proportion of its total national expenditure had increased about 7.5% over the past decade from 10.2% in 1991 to 17.8% in 2000.

Government Health Expenditure

	
	1999/2000
	20001/2002

	Government Health Expenditure
	$30,504,828
	$34,365,669

	Percentage Apportionment
	14.4%
	15.4%

	Health Expenditure per head
	$179.00
	$202.00


4.2.4 Education

Education development is a key strategic outcome pursued in the past economic strategies as well as in the 2002-04 Strategy for the Development of Samoa (SDS). The government recognises that Samoa does not possess much natural resources except its people. Therefore investment in education is crucial in order that the workforce is equipped with the appropriate skills required by both the private and public sectors. The significant resources allocated to the education sector demonstrate this. The budget allocation for education services as a percentage of total government budget increased from 19% in 1992/93 to 37.3% in 2000/01.

Samoa recently upgraded the Technical institute into a full-fledged Polytechnic and the University Preparatory Year programme into the National University of Samoa offering full diploma and degree qualifications in a number of vocational and academic programmes. Government continues to provide support to private vocational training centres with the aim of equipping school leavers with skills that are marketable in the private sector. Nationwide programmes have been implemented at both primary and secondary levels to ensure that there is equitable access to quality and relevant education. A major component of the public sector programme is institutional strengthening to enable public service agencies to focus on core functions of policy development, financial sustainability and cost effective service delivery.

Currently, there is no gender disparity in enrolment rates. Education at primary level is compulsory but not free. The provision of good quality and relevant education services is a key strategy to be pursued. All children have equal access to good education. Samoa is not endowed with many natural resources and therefore an educated and skilled labour force is considered the most valuable resource for its development. The availability of skilled human resource to meet the demands of the private sector is a desired long-term goal. 

Raising the quality of teaching is a central element of the 2002-2004 Samoa Development Strategy. Teachers will be provided the opportunity to pursue a formal degree at the National University of Samoa and the University of the South Pacific (USP) in Fiji or their extension services in Samoa. In-service training and professional development programs are undergoing. These are targeted to elevate teacher status, qualification and professional skills leading to improved service delivery in education. Furthermore curriculum and teaching materials continued to be developed and improved in order that students have access to quality and relevant teaching resources. Improvement of education facilities is another key element of education development. Due to the high pupil/teacher ratio in the urban areas, the development of school facilities around the capital Apia is being given priority.  New and renovation work on school buildings and associated facilities is a government priority so that pupils can operate in a sound-learning environment. Institutional strengthening of the Education Department will continued. The availability of sound management capacity, appropriate structures and supporting systems are essential elements for the efficient management and oversight of education development nationwide. Closer cooperation with the private sector including the church is greatly encouraged.

Table 6:  Primary and Secondary Enrolments

Year                               Primary                                                    Secondary

	
	Male
	Female
	Total
	Male
	Female
	Total

	1991
	17012
	15332
	32344
	2455
	2402
	4857

	1992
	18478
	16895
	35375
	3200
	3641
	6841

	1993
	18376
	16785
	35161
	3322
	3831
	7153

	1994
	18648
	17102
	35750
	3009
	3505
	6514

	1995
	18721
	17090
	35811
	3281
	3581
	6862

	1996
	18569
	16717
	35286
	3238
	3530
	6768

	1997
	18623
	17100
	35723
	3505
	3657
	7162

	1998
	18586
	17217
	35803
	3444
	3594
	7038

	1999
	18526
	17145
	35671
	2758
	2856
	5614

	2000
	5630
	30769
	36399
	1039
	4496
	5535

	
	
	
	
	
	
	


Table 7 Number of Teachers in Primary and Secondary Schools

	Year
	Primary
	Secondary

	1991
	1279
	214

	1992
	1488
	317

	1993
	1441
	348

	1994
	1476
	342

	1995
	1475
	338

	1996
	1479
	353

	1997
	1480
	384

	1998
	1442
	370

	1999
	1439
	318

	2000
	1681
	312


Source: Division of Staistics, MoF

4.3 Land

Land Tenure

The greater proportion of land (81%) is owned by extended families under customary ownership and the alienation of customary land is prohibited by law. Customary land cannot be transferred nor made freehold although lease arrangements are possible. Eleven percent (11 %) of the land is governments owned and are used mainly for plantation farming, national reserves, public buildings and infrastructure. Five percent (5%) of the land remains under the Samoa Trust Estates for commercial plantations although more and more is being sold or leased to the public thus increasing the amount of freehold land available particularly on the island of Upolu which accounts for only three percent (3%) of the land.

There is a growing trend towards the individualization of customary land. This change is significant for two reasons; (i) it shows that the traditional Samoan way of life can and is adapting to changing economic circumstances and (ii) the security of land rights is increased with the assignment of tenure to individuals who clear the land and inheritance rights are assigned exclusively to their children. For this reason, the security of tenure is not a significant cause of low productivity in village agriculture but more a result of low economic return to agriculture as compared to other income sources.

Table 8: Estimates of Land Ownership in Samoa in 1991.

	Type
	Upolu
	Savaii
	Total

	
	(ha)
	(%)
	(ha)
	(%)
	(ha)
	(%)

	Customary
	76,166
	17
	153,490
	54
	229,656
	81

	Government
	19,758
	7
	10,626
	4
	30,384
	11

	WESTEC/SLC
	9,499
	3
	4,476
	2
	13,975
	5

	Freehold
	7,800
	3
	1,037
	*
	8,837
	3

	TOTAL
	113,223
	40
	169,629
	60
	282,852
	100


Source:
National Report of the Government of Samoa’s Forestry Division, Department of Agriculture, Forests, Fisheries & Meteorology to the FAO/SPRIG/AUSAID/SPREP & SPC/PIFTSP Pacific Sub-Regional Workshop on Forest and Tree Genetic Resources, April 1999, Apia, Samoa

Map 2: land Tenure of Savaii
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Map 3: land Tenure Upolu
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4.3.2 Land Use

The predominant land use apart from indigenous forests is agriculture. A common land use pattern in the villages consists of a residential area with a village common ground or malae on a kilometre wide strip of land along the coastline. Next inland is a mixed cropping zone of fruit trees, bananas and coconuts, and further inland is a zone of primary food crops of taro, taamu and yams. 

According to the 1999 Census of Agriculture), 90% of land holdings under agricultural use are on customary land with the rest divided between freehold, leased government and freehold land and others. About 87% of land is under crops, 4.7% under livestock, which has increased in the last ten years, 4.3% under bush and fallow while land under non agricultural use has diminished to just 3.4% from 17 % in 1989. This reflects a strong demand for agricultural land and conversion of land previously under non-agricultural use to agricultural use. A notable feature of the agricultural holdings is the higher number of farmers using organic fertilizers (14.8%) than those using inorganic fertilizers (13.7%), while the number of all holdings using agricultural chemicals has slightly risen by 2% since 1989. This is probably due to wide application of chemicals to combat the taro leaf blight.

Of the land under cultivation, the most notable change since the Census of 1989 is land under taro which has decreased dramatically to just 10% from 29% which is even less than holdings under the giant taro or taamu. While this is due to the devastation of the taro blight in the early 1900s it is certain that this crop is slowly coming back.

The present land use pattern has developed from a blending of two farming systems where subsistence village cropping has had a plantation cropping system


Table 9: Estimates of Land Uses in Samoa in 1993.

	Land Use Type
	Area (ha)
	(%)

	Merchantable Forest
	13,574
	4.6

	Forest Protected/Village Conservation Areas
	3,089
	1.1

	Watershed Areas
	31,992
	11.3

	National Parks/Reserves
	2,880
	1.0

	Land Available for Reforestation
	10,000
	3.6

	Agriculture / Cropland
	98,000
	34.7

	Recent Lava Fields
	11,433
	4.1

	Unproductive Forest Areas
	111,112
	39.4

	TOTALS
	282,000
	100


Source:
National Report of the Government of Samoa’s Forestry Division, Department of Agriculture, Forests, Fisheries & Meteorology to the FAO/SPRIG/AUSAID/SPREP & SPC/PIFTSP Pacific Sub-Regional Workshop on Forest and Tree Genetic Resources, April 1999, Apia, Samoa.

Agriculture

The predominant land use apart from indigenous forests is agriculture. A common land use pattern in the villages consists of a residential area with a village common ground or malae on a kilometre wide strip of land along the coastline. Next inland is a mixed cropping zone of fruit trees, bananas and coconuts, and further inland is a zone of primary food crops of taro, taamu and yams. 

Table 10 : Types of Plantation Crops

	CROP
	AREA (Acres)

	Coconut
	57,600

	Cocoa
	16,200

	Taro
	36,500

	Taamu
	8,100

	Banana
	5,600

	Yam
	600

	Other vegetable crops
	1,500

	Total
	126,100


Chand 2000

According to the 1999 Census of Agriculture), 90% of land holdings under agricultural use are on customary land with the rest divided between freehold, leased government and freehold land and others. About 87% of land is under crops, 4.7% under livestock, which has increased in the last ten years, 4.3% under bush and fallow while land under non agricultural use has diminished to just 3.4% from 17 % in 1989. This reflects a strong demand for agricultural land and conversion of land previously under non-agricultural use to agricultural use. 

A notable feature of the agricultural holdings is the higher number of farmers using organic fertilizers (14.8%) than those using inorganic fertilizers (13.7%), while the number of all holdings using agricultural chemicals has slightly risen by 2% since 1989. This is probably due to wide application of chemicals to combat the taro leaf blight.

Of the land under cultivation, the most notable change since the Census of 1989 is land under taro which has decreased dramatically to just 10% from 29% which is even less than holdings under the giant taro or taamu. While this is due to the devastation of the taro blight in the early 1900s it is certain that this crop is slowly coming back.

Forestry

Of the total land area of Samoa 292,670 ha, about 37% is covered by remaining forest (36 % indigenous, 1% plantation) (DAFF 1992).  After 12 years, the forest through went through major changes due to clearing for settlement, clearing for development, forest fires, research and studies for medicines and logging for trade.  While such reflects in the shift in the understanding forestry more and what it can provide, involuntary changes has caused by seasonal variation in climate which impact on the sustainability of the resources being matched against the increase use from a 

growing population.  In other words forest and its resources are depleting while social, economical and cultural needs increases.

Forest resource provides;

· protection and conservation of the environment (including soil, water, biodiversity resources)

· produce material for shelter, energy and food

· an attribute of the economy through export and trade

· provide recreation and tourisms

· natural regulators of the amount of Carbon dioxide in the atmosphere

Vulnerability of the Forest sector recognize the following hazards which are induced by climate change and climate vulnerability;

Table 11: Country Data

	Total land area (000 ha)
	283

	Total Forest Area 1995 (000 ha) as % of Total land
	136

	Natural Forest 1995 (000 ha)
	127

	Total change in forest cover 1990-1995 (000 ha)
	-8

	Population total 1995 (million)/Annual rate of change 1995-2000
	0.2

	Rural Population 1995(%)
	78.9

	GNP per person 1993 in US
	980

	
	


Source : FAO – State of the worlds forest 1995

4.4
Biodiversity

Samoa’s biodiversity harbours some of the animal and plant species and as well as ecosystems of great regional and global conservation value on earth. Samoa’s isolation as islands from other land masses means that many of the species found here occur nowhere else in the world, i.e. are ‘endemic’, and their conservation is of particular importance. Habitat and species loss associated with the demands of an increasing population with modern resources at their disposal, and the arrival of new species, have combined to give us the biodiversity of Samoa today.  It remains a biodiversity as distinctive as the culture of its people, a key backbone of Samoa as a nation and at the heart of its sustainable future.

4.4.1 Fauna 

The Samoan people rely heavily on biological resources for their economic, social and cultural wellbeing. The use of natural resources for food, artisanal and medicinal purposes is an essential expression of the Samoan culture. The challenge is to achieve protection for biodiversity resources within the context of sustainable use and is best done with the cooperation of those living in the area and use the resources.

Terrestrial

Birds

The importance of the country's birdlife, particularly the proportion of endemic species (23%), and the threats to it have been recognised by the International Council for Bird Preservation who have listed the Samoan Islands as one of the world's 'Endemic Bird Areas' in need of 'urgent' conservation attention. Thirty-five species of land birds and 21 sea and shore birds have been recorded in recent times in Samoa.  (The sub-fossil bird fauna has not been investigated.) Eight of the land birds are endemic (there are an additional six endemic sub-species) while four species have been introduced, the most recent being the Common Myna (Acridotheres trisis), released in Apia in the late 1960's and spreading through cultivated areas on Upolu.  

Mammals

There are thirteen (13) mammals and of these only three (3) are native – two flying foxes and a small insectivorous bat.  The two fruit bats have suffered a dramatic decline this century as a result of forest clearance, hunting for trade and local consumption and the two cyclones, Ofa and Val in 1990 and 1991. The Samoan flying fox (Pteropus s. samoensis) is listed in the global action plan for this group as a Priority Grade 1 species being endangered and of limited distribution. Of the Tongan flying fox six roosts were recorded during the upland survey in 1997-98.The sheath-tailed bat after cyclones in the early ‘90s is considered functionally extinct in Samoa.

Reptiles

Fourteen species of lizards and 1 snake (Pacific Boa (Candoia bibroni)) have been recorded in Samoa.  Most of the lizards appear fairly abundant and only one, the Samoan Skink (Emoia samoensis) is endemic to the Samoan archipelago.

It anticipated that more species than this exist and new unreported specimens are held at the Bishop Museum and Landcare Research, New Zealand.

Ants

Ants of this region have been of interest to ecologists because the native species on each island have been joined by as many new species introduced by human activity, causing considerable competition between the different species. There are 59 species for Samoa of which 12 were endemic, Wilson and Taylor (1967) 78 species are listed for the Samoan Islands by Kami & Miller, 1998. One endodontid species, (Thaumatodon hystrellicoides), is listed as threatened and five of the eight partulids are known to occur here (Eua expansa, E. montana) (Samoana stevensonia, S. canalis and S. conica) though their present status is uncertain.

Butterflies

Samoa has 21 species of butterflies all of which are shared with other islands, but two are endemic to the Samoan Group as a whole. These are the Swallowtail (Papilio godeffroyi) which is considered threatened and the more common (Hypolimnas thompson.

Aquatic Fauna

There has not been a detailed study of the native freshwater fish fauna.

Brief surveys conducted as part of Environmental Impact Assessments of the Afulilo Hydroelectric Power Project (Winders et al. (1987), Waugh et al (1991)) noted a relatively sparse fish and insect fauna with some very common crustacea. A study of wetlands in American Samoa identified 17 species of finfish and eight species of crustacea (Biosystems, 1992) and most of these may occur in Samoa.

Marine: 

Fishes

Listings of Samoan fish fauna documented by previous authors are now included in FISH BASE™, a software programme developed by the International Centre for Living Aquatic Resource Management (ICLARM).  Furthermore, Bell & Mulipola (1995) have documented the status of important marine and fresh-water fishery resources (fishes and invertebrates) of Samoa.  A status report of reef fishes undertaken by Samoilys & Carlos (1991) highlighted a reduction in biomass and size of fish in shallower and more heavily fished areas, while high biomass was found in less fished and deeper reef slopes.  Horsman and Mulipola (1995) have documented the dramatic decline of inshore fisheries as noted by the reduction of artisanal and commercial annual landings. Zann and Mulipola (1995) suggested that the declines in fisheries landings were attributable largely to environmental degradation and habitat loss, overfishing of stocks, using destructive fishing methods and reduction in fishing effort.

Green (1996) after surveying seven sites on Upolu island, observed an increase of fish species richness with depth and with deeper habitats having more species than shallower sites.   Horsman and Mulipola (1995) have remarked that market landings improved from 1992-1995 and suggested that this was due to potential regeneration recovery of marine resources following the devastation sustained by cyclones in 1990 and 1991.  

A fisher creel census conducted on Savaii in 1996-97 indicated that reef fish, such as surgeonfish (acanthurids), parrotfish (scarids), emperors and snappers (lethrinids and lutjanids) were the dominant species in catches.  The grey mullet (mugils) composed a significant proportion of the landings, but were captured in large quantities in only a few areas such as the southeast and the northwest regions. Predatory fishes such as carangids (malauli) and serranids (gatala) were a relatively minor component of the total landings.  

From the same study, Mulipola (1997) found that the majority of surgeonfishes (Acanthuridae lineatus, Ctenochaetus striatus and Naso spp) fell within the 16-20cm length interval.  Convict surgeonfish catches (A. triostegus) predominantly fell within the10-15cm length interval.  Most (61 per cent) parrotfish caught were between 16cm to 30cm in length.  Likewise, most wrasses captured were between the 16 and 30cm sizes.  Emperors caught (70 per cent) fell within the 16-20 cm size range with the majority of snappers ranging between 16cm and 30cm.  Mullets (Mugil) appeared to be caught in two different sizes; 10-20cm and the large size of 40cm plus.  Trevallies (Carangidaes) caught were mostly between 16cm and 30cm in length.  The majority of reef and lagoon predatory species caught were between 16-20 cm.  Much of the harvested catch of the study is below minimum legal sizes as allowed under the Fisheries Regulations of 1995.  

The Fisheries Division implements an ongoing monitoring programme to determine the status of fisheries from landing catches annually.  From the 2000/2001 domestic market landings (Table 2a & b), the dominant inshore originated fish species by weight quantity were the unicornfish (ume) 30%, mullets (anae) 16%, parrotfish (fuga) 13% and surgeofish (alogo, pone).  Finfishes contributed about 60% of the domestic fishery landings in 2000/01 period with offshore and inshore originated fishes accounting for about 70% and 30% respectively (Fisheries Division Annual Report 2000/01).  The two marine crustacean that are commonly sold domestically were the spiny lobster (Panulirus pencillatus) and mudcrab (Scylla serrata) which comprised 60% and 31% Fisheries Division Annual Report 2000/01).  Of the total fisheries exports in the year 2000, more than 80% were tuna fish species of which albacore (Thunnus alalunga) accounted for about 90%.

An attempt to understand fish diversity has been recently undertaken by the Fisheries Division.  About 800 specimens of fishes originating from offshore and inshore that were landed at the Apia fish market have been gathered and studied to determine their length and weight relationships.  

Corals

The state of the coral communities of Samoa was said to be severely impacted by anthropogenic factors and the 1990/91 cyclones (Zann 1991). A recent survey conducted by Green (1996) reported that despite the cyclones and other impacts on the coral reefs, the reef fronts were in reasonably good condition (Table 4). Most of the sites surveyed supported healthy coral assemblages, with dense stands of plate corals present, which were not observed in any of the other islands in the archipelago. Furthermore, the reefs at Fagaloa and Vaitele were in exceptionally good condition with lush coral communities and diverse fish communities (Green 1996). 

Initial assessments of many community-owned marine protected areas indicated tremendous coral recovery and growths. The baseline assessment of Tauoo-Moamoa community-based marine protected area located on central northern Upolu showed significant coral recovery with rubbles being cemented together to provide substrates for rejuvenating coral growths (Mulipola, 1997).

Samoa has implemented several initiatives to monitor the status of coral reefs through the Fisheries Division mandated habitat assessment, Marine biodiversity assessment conducted by the IUCN-Marine Protected Areas Project and with Global Coral Reef Monitoring Network (GCRMN) partnership.

Turtles

In addition to the two known marine turtle species, there were reports of several leatherback turtle interacted with the domestic longline fishery. To further understand the movements of turtles in Samoa in order to facilitate developing appropriate conservation mechanism, a tagging programme was initiated by South Pacific Regional Environment Programme (SPREP) in 1995. A tagged turtle from Samoa is reported to be breeding in the French Polynesia area (Toloa 2000), and turtles tagged in Tahiti have been caught in Samoa. In 2000, a tagged turtle from Samoa was found in Papua New Guinea.  

Management strategies promoting turtle conservation have been instituted nationally through regulations prohibiting turtle harvesting for commercial purpose.  However, traditional use of turtle is allowed for turtle with carapace length above 72 cm.
4.4.2 Flora

Several studies and developments in the twentieth century especially in the second half of the century have produced a fairly comprehensive understanding of the status of the flora of Samoa and the priority issues regarding its preservation and contribution to social economic development.  It was confirmed then that like its sister island states in the Pacific, its geographical isolation from continental land masses and its vast distance from neighbouring island states have made it possible in the past to evolve a significant percentage of plant species endemism with a wide range of indigenous vegetative systems.  It was also ascertained that in about one and a half thousand years in the past the Samoans have developed an indigenous culture that was rich in the use of plant species for shelter, tools, mobiles, ornamentations, food and cures for various kinds of physiological and psychological illnesses.  

Terrestrial

Plants:

At the beginning of the last decade it was understood from several scientific studies that there is nearly 500 species of native flowering plants and about 220 species of ferns in 96 families and 298 genera of Samoa’s flora, making this one of the most diverse flora in Polynesia [SBSAP, 2001].  Overall about 25% of the native plant species are endemic to Samoa and 32% are endemic to the Samoan archipelago.  There is one endemic genus, Sarcropygme (Rubiaceae) with two species.  Around 136 native plant species were considered threatened or endangered [SBSAP, 2001].  A further 500 or so species of plants have been introduced to the islands since the first Samoans brought the coconut, taro and other species for cultivation. While some of these plants are beneficial for agriculture, others have become destructive weeds. The fern life of Samoa’s flora in particular was very well comprehended through the work of several scientists [SOE, 1993].

In terms of their traditional use some important documentation were available which discuss the use of native plants for traditional medicines and healing rituals that were strongly practised side by side with modern medicine (SHM, 1996). 

Vegetation:

Although the study of Samoa’s vegetation is very recent, much is known of it and its structure was well defined at the beginning of the last decade.  However, the majority of the country’s grassroots do not appreciate this modern comprehension of the country’s vegetation.  They have from the past established a simple method of differentiating vegetation based on what is dominant in an area or on its usefulness. Past studies have resulted in a structure of the country’s vegetation which recognised ecological potential in relation to other countries with concomitant recommendations made for its protection and development.

The vegetation was divided into 19 plant communities in five broad categories: littoral vegetation, wetland vegetation, rainforest, volcanic scrub and disturbed vegetation. Much of the littoral vegetation consists of four communities of vegetation, situated on the seashore have been lost or degraded. The best remaining examples are at Aleipata Islands, O le Pupu-Pue and sites on the southern central coast of Savaii.  There have also been serious losses of wetland vegetation communities such as: coastal marsh, montane marsh, mangrove scrub/forest and swamp forest, particularly in the lowlands. Four communities are recognised on an altitudinal gradient for rainforests: coastal, lowland, montane and cloud forest (restricted to Savaii).  The few remaining significant areas of coastal forest are at the Aleipata Islands, Apolima and the Tafua Crater.  Fourteen lowland forest sites were surveyed by Park et. al. (1992) who identified 14 as the minimum needing protection to achieve adequate representation of this habitat.  Montane and cloud rainforests have been mapped.  Volcanic vegetation composed of two communities, lowland volcanic scrub and upland volcanic scrub; occur only on recent lava flows on Savaii.  Four communities of disturbed vegetation derived from a combination of human activities and weather include managed land, secondary scrub, secondary forest and fernlands [SBSAP, 2001

Forest:

Of rainforest vegetation there are four communities: coastal, lowland, montane and cloud forests: Few remaining significant areas of coastal forest are at the Aleipata Islands, Apolima and possibly Tafua Crater. Lowland forest sites surveyed in 1992 identified 14 as the minimum needing protection to achieve adequate representation of this habitat. Montane forest considered to have the richest flora of any forest community in Samoa  have no good site on Upolu except Savaii.

The upland survey of 1997-98 visited 13 sites all considered in need of some conservation and identified two large ones (linked to lowland forests) as priorities with two other potentially significant areas could not be surveyed. Of volcanic vegetation there are two communities: lowland volcanic scrub and upland volcanic scrub – these occur only on recent lava flows on Savaii. Of disturbed vegetation there are four communities derived from a combination of human activities and weather – managed land, secondary scrub, secondary forest and fern lands.

At the beginning of the decade deforestation was identified as one of the key environment and development issues in the country (NEMS, 1993).  Rate of deforestation was estimated at 1500 ha per year (GS 1993). Forty percent of clearing in Savaii is due to logging. Overall logging contribute to 20 percent clearing with the remaining 80 percent as a result of agriculture and other activities (DAFF 1992). As of now, timber production and agriculture remained the main consideration for the utilisation of the remaining indigenous rainforest and the development of exotic forest plantations at the beginning of the last decade 

Figure 5: Conservation Areas of Samoa
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About a third of Samoa’s native forest trees are used commercially for timber, mainly as building materials for houses and for general construction work.  Certain hardwoods are used for carving traditional handicrafts such as Samoan war weapons and tools.  Almost all are used as firewood.  Several of these native tree species are of the highest quality timbers by international standards.  A national grading rule and a guide for specifying timber and wood-based products that were prepared by the Government in the ‘80 still remained un-enforced let alone promoted.

Most of the country’s native flora and fauna species are found in the rainforest, which covers the country’s major water catchments. Moreover, native rainforests and their destruction have dramatically reduced water supply and river flows throughout the country and is the most common cause of severe flooding and soil erosion during the last two decades of the century.

Algae

Several studies on seagrasses of Samoa have been recently conducted.  The recent compilation of algae from Samoa and American Samoa by Skelton & South (1999) listed 198 taxa, comprising 15 Cyanophyceae, 89 Rhodophyceae, 33 Phaeophyceae and 61 Chlorophyceae.  

Seagrasses

A recent collection was made of a species of Halophila from the Palolo Deep Marine Reserve at 25 m depth, which morphologically resembled H. minor (Skelton 2000).

Seagrass beds are limited in Samoa, with perhaps the best community found around Manono Island and in the northern part of Upolu Island where the substratum is generally of soft muddy sand. Although Zann & Mulipola (1995) reported an increase in seagrass and algal community as a result of high nutrients, prolonged exposure to such environment can result in the eventual death of seagrass and algae (Coles & Long 1999). More research is needed to document the distribution and the productivity of seagrass beds in coral reef ecosystems of Samoa. 

Samoa is not well endowed with seagrass beds with only two species of seagrass recorded (Hartog 1970; McMillan & Bridges 1982 cited in Skelton et al 2000). These marine ecosystems are poorly understood (Taule`alo 1993) but are increasingly degraded by anthropogenic activities (Horsman & Mulipola 1995; King & Fa`asili 1998).

Mangroves

Mangroves continued to suffer from coastal developments despite the institution of conservation and mitigation strategies.  Although the protection of mangrove ecosystems is controlled under the Lands and Environment Act 1989, at present, there is no national management plan governing the protection of mangroves (Schuster 1993).  Several coastal communities have identified protecting mangroves as one of the habitat management undertakings under the Village-based Management Plan.  Presently about 27% of communities with community-based management plan have opted to imposed proper actions to manage activities adversely impacting on mangrove.
Mangroves are uncommon in Samoa, but the Vaiusu mangal near Apia, Upolu Island is considered to be the largest in eastern Polynesia. The Sa`anapu mangal is considered to be an important fish nursery habitat in Samoa (Chase & Veitayaki 1992).

4.4 Climate

Samoa’s climate is typical of small tropical islands, geographically isolated from big landmasses. The rainfall and humidity are usually high. Distinctive wet and dry seasons are experienced only on the leeward (north western) sides of the main islands, Savaii and Upolu. Temperatures are high and generally uniform throughout the year. Samoa experiences southeast trade winds almost all times of the year. However severe tropical cyclones occur during the summer months of December to February. Samoa is also vulnerable to anomalously long dry spells that coincide with the El Nino South Oscillation (ENSO) phenomena. These vulnerabilities are particularly exacerbated during extreme events, as evident when tropical cyclones Ofa (1990) and Val (1991) devastated Samoa causing damage estimated to be about three times the GNP (GoS/DLSE, 1999), and the dry spells that followed. 

Figure 6: Climate of Samoa
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4.4.1 Overall Temperature increase

The globally averaged temperature is projected to increase by 1.4 to 5.8 degrees over the period 1990 to 2100.  Recent trends for surface temperature to become more El Nino like in the tropical Pacific, with the eastern tropical pacific warming more than the western tropical pacific , with a corresponding eastward shift of precipitation, are projected to continue in many models (IPCC Scientific Basis, 2001)

Table 12 : Climate Parameters in Apia
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4.4.2 Warming Trends

Climate warming has seen global mean surface temperatures rise by 0.4-0.8 degrees celius since the half of the 19th century, with the 10 globally averaged warmest years all ocuring since 1983. (Salinger 2000). Global average temperature is projected to increase by 1.4-5.8 degrees celcius over the period 1990 to 2100 (IPCC Climate Change Synthesis Report, 2001).

Samoa and PIC’s observed trends and variability in climate derived from qualify long term climate data from the region show that mean island near-surface air temperature increased by betwen 03-0.8 degres celcius during the 20th century, with the largest increase in the zones south west of the South Pacific Convergence Zone (SPCZ) (Salinger 2000).

Figure 7 : Apia Station : Samoa

[image: image9.emf]precipitation: normals vs 1997

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

800.0

900.0

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

month

millimeters

normals 1997


Teperature ranges at 6 degrees between night and day.  The highest Temperature recorded was 35 degrees around the lowlands and the lowest was 10.5 degrees at ridges. Seasonal variation in air Teperature is 1 degree.

Table 13: Climate Parameters Period: 1950-2000 Station: Apia Observatory


Source: Apia Observatory

4.4.3 Precipitation Trends

  The SPCZ represents a pivoted lne for long term changes in the annual rainfalls.  Variation in rainfall patterns had been evident between La Nina and El Nino phenomenon and when cyclonic depression is develoing around the area. 

The average total rainfall is 3000mm at Apia . Rainfall ranges from 2000mm in dry areas to 5000mm in wet areas.

Based on global model simulation and for a wide range of scenarios, global average water vapour concentration and precipitation are projected to increase during the 21st century. In the second half od the 21st century, it is likely that presipitation at low lattitudes will increase and decrease over land land areas.  Overall, an increase in mean precipitation is projected.

Rainfall pattern have affected by strong El Nino and La Nina episodes.  

Figure 8: Precipitation : Apia Observatory


Source: Apia Observatory, MAFFM

Based on Global model simulations and for wide range of scenarios, global average water vapour concentration and precipitation are projected to increase during the 21st century.  By the second half of the 21st century, it is likely that precipitation will have increase (IPCC 2001).  In the Pacific, a rise in average sea surface temperature will favor convection thus more clouds.  In addition, cyclone region will be widened supporting a greater frequency of Tropical Cyclone.

4.4.4
 Tropical Cyclones

Tropical cyclones are tropical depressions that form between Latitudes 50 and 200 South  and move southwards.  Samoa lies between Latitudes 130 and 140 South and is therefore located in the zone of origin for tropical cyclones. On average a total of 15 tropical depression form during every cyclone season or wet season that is October to April. These tropical depressions are formed on oceans and as they move southwards, they up accumulate energy and develop to tropical cyclones.  The accumulated energy produces cyclonic clockwise winds that can reach maximum speed of 240mile/hour to more depending on the distance to close to eye of the cyclone. Not all tropical depressions turn to Tropical cyclones.  Some may not acquired all the threshold condition and subject to early friction and end up dissipating its energy causing heavy rainfall and threatening thunderstorms.  Some fall in to favorable condition i.e. threshold sea surface temperature and good wind shear aloft and develop in to tropical cyclones and starti moving southwards causing disastrous impact on everything it passes i.e. infrastructure, forest, utilities, services and operations.  it requires and Not all these tropical depressions  the proximate cause of storm tides in Samoa and form over the tropical oceans between about (Revell 1981; Thompson et al. 1992). 

Records of cyclone events in Samoa had been analysed in the past by Kerr (1976), Revell (1981), Pauga and Lefale (1988), Titimaea and Crawley (1991) and Thompson et al. (1992). Based on these analyses and recorded events since 1989 available on Internet, there have been approximately 95 Class 1-5 tropical cyclone events recorded in the Samoa region since 1831, thus occurring on average about once every 1.8 years over the last 169 years (1831-2000) (Gibbs 2000).

An analysis on Tropical cyclones passing either through the designated Samoa region or outside but have affected Samoa for a period of 169 years, 1831-2000, was carried out by Dr. Jeremy Gibbs (BECA 2000).  Results are presented in table 1.

Table 14: Frequencies of tropical cyclones for Classes 1-5 (see Table 6) for the 95 events recorded between 1831 and 2000 (169 years) in the Samoa region.

	CLASS
	NUMBER
	RELATIVE FREQUENCY

(percent)
	CUMULATIVE FREQUENCY

(percent)
	OCCURENCE FREQUENCY

(years)

	5 – Major Hurricane
	5
	5.3
	5.3
	33.8

	4 – Hurricane
	8
	8.4
	13.7
	18.8

	3 – Storm
	18
	19.0
	32.7
	10.6

	2 – Gale
	20
	21.0
	53.7
	8.1

	1 – Tropical Depression 
	44
	46.3
	100.0
	3.8


It was found that since the 1831-32 season, tropical cyclone occurrences in Samoa have ranged from zero up to 4 per season (1868-69, 1940-41, 1980-81). Figure 18 indicates that the frequency of tropical cyclones has increased between 1831 and 2000 (Gibbs 2000).

During El Nino, there is high probability of cyclonic activity to the eastern pacific i.e. Cook Islands leaving very dry conditions in the western region i.e. Samoa. Extending to the dry season, drought is experienced in Samoa . La Nina episodes reverses the process ………

4.4.5 Storm Surges

Coastal flooding results from storm tides that are pushed ahead of advancing tropical cyclones. The storm tide is located on the left of the cyclone track in the direction of travel in the Southern Hemisphere and cyclonic winds revolve in a clockwise direction. The most severe conditions are generated in the left-hand semicircle of the track where maximum storm tide and wind speeds are localised (Harmelin-Vivien 1994).

Kinhill, Riedel & Byrne (1992) provided crude estimates of wave characteristics for Samoa for both cyclone generated seas and the ambient wave climate during mostly trade wind conditions. They note that “there is no reliable information available in Western Samoa on wave statistics or cyclone frequency”. For ambient wave conditions, they estimated deep-water significant wave heights of 3.5m and 3.69m for return periods of 50 and 100 years, respectively. For tropical cyclones they estimated deep-water significant wave heights of 6.78-8.96m and 7.42-10.22m for return periods of 50 and 100 years, respectively.

Kinhill, Riedel & Byrne (1992) determined significant wave heights from wave measurements recorded by a Datawell Waverider between 1 September 1989 and 11 April 1990. The waverider was located about 4 nautical miles SSE of Apolima Island in the SE approaches to Apolima Strait. The site was partially sheltered by Savai’i, Apolima and the Manono Island fringing reef from the full effects of tropical cyclones approaching Samoa from the North, like “Ofa”, but recorded the effects of “Ofa” at this site.

For “Ofa”, significant wave heights peaking at 7.33m were recorded at 0600h on 4 February 1990, the waves reaching and exceeding 6m from about 2100h on 3 February through to about 1200h on 4 February. Village observations recorded in this study revealed that “Ofa” had little effect on the South coasts of Savai’i and Upolu, compared to the effects on the North coasts particularly on Savai’i. For the South coast, “Val” caused the most devastation from waves which unfortunately were not included in the Kinhill, Riedel & Byrne (1992) analysis. Clearly, the deepwater wave measurements for “Ofa” were not indicative of the maximum significant wave heights generated North of Samoa. Furthermore, between Apia and Cape Vaitoloa the worst effects of “Ofa” were felt on 2-3 February 1990. 

4.4.6 Sea Level Rise

Of the identified hazards induced by cimate change, sea level rise is considered critical in most low lying atolls in the pacific.  Samoa, while represented by high ridges and mountains inland, about 70% of the population reside around the coast which makes them vulnerable to cyclones induced waves, strong winds and occasional spring tides.   

The IPCC Climate Change Synthesis  Report 2001, reported that the global mean sea level rise is projeced to be 0.9 to 0.88 m between the years 1990 and 2100.  This rise is said to due primarily to thermal expansion and loss of mass fom glaciers and ice caps.  (IPCC Scientific Basis 2001)

In  2000, the whole coastline of Samoa was mapped for coastal erosion, flooding and landslides and it was doscovered that …% of the coast line is vulnerable to coastal erosion.  It would mean that these same location will be the most sensitive to any sea level rise.  
4.4.7
El Nino

The El Niño-Southern Oscillation (ENSO) phenomenon influences the area of origin of tropical cyclones and is quantified by the Southern Oscillation Index (SOI). During its negative (El Niño) phase tropical cyclone activity extends well to the East of the dateline (Longitude 1800) and during its positive (La Niña) phase such activity extends well to the West of 1800 (Sinclair 1997). As Samoa lies to the East of 1800 between Longitudes 1710 and 1730 West, it follows that there is a higher probability of the Samoa region being affected by tropical cyclone activity during El Niño phases.

Confidence in projections of changes in future frequency, amplitude, and spatial pattern of El Nino events in the tropical Pacific is tempered by some shortcomings in how well El Nino is simulated in complex models.  Current projection show little change or a small increase in ampliturde for El Nino events over the next 1000 years.  Even with little or no change in El Nino amplitude, global warming is likely to lead to greater extremes of drying and heavy rainfall and increase the risk of drought and floods that occur with El Nino events in many different regions (IPCC Scientific Basis 2001)

4.5 Multilateral Environment Agreements

Samoa’s involvement in the UNCED 1992 saw the commitment and support of GOS in responding to environmental concern at both global and local level. Prior to the Earth Summit 1992, national initiatives had already taken place in- country. This includes; the establishment of the Division of Environment and Conservation 1989, within the Department of Lands, Surveys and Environment, the Lands, Surveys and Environment Act 1989, to include provisions for the protection and conservation of Samoa’s environment. As well, the release of the Seventh Development Plan 1992, showed great emphasis on environmental protection and sustainable development. The NEMS document provided a national framework for Samoa to adopt sustainable approaches in addressing 12 target environmental components which poses pressing threats to the local environment. The environmental issues outline in NEMS was Samoa’s challenge to face from 1993 to the present. (WSSD 2000)

Samoa throughout the past decade has endeavoured to implement policies and strategies as legal instruments in guiding national developments. The government’s attitude towards environmental concern presents a positive support through the endorsement of four NEMS policies last year. All these policies had a common interest of promoting sustainable development with regards to any type of development that takes place in Samoa, and most importantly minimize any adverse impact on the natural, social and cultural environment.

International agreements:

· Ratified the United Nations Framework on the Convention on Climate Change on 29 December 1994

· Ratified the Convention on Biological Diversity on 10 February 1994

· Ratified the Convention for the protection of the Ozone Layer on 21 December 1992
· Ratified the Montreal Protocol on Substances that deplete the Ozone layer on 21 December 1992
· Ratified the United Nations Convention on the Law of the Sea, 1982 on 14 August 1995
· Ratified the Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, on 23 October 1996.    
· Acceded to the United Nations Convention to Combat Desertification on 21 August 1998

· Ratified the Cartagena Protocol on Biosafety, on 13 March 2002

· Ratified the Kyoto Protocol to the Framework Convention on 15 November 2000

· Ratified the Convention on the Conservation and Management of Highly Migratory Fish Stocks in the Western and Central Pacific Ocean on 02 January 2001

· Ratified the Stockholm Convention on Persistent Organic Pollutants on 4 February 2002. 
· Acceded to the Convention concerning the Protection of the World Cultural and Natural Heritage, on 27 August 2001

· Acceded to the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal on 22 March 2002
· On February 7 2002, Samoa deposited with the International Maritime Organisation in London, its Instrument of Accession to the International Convention for the Protection of Pollution from Ships 1973 and its Protocol, 1978. 
· Likewise Samoa has also deposited with IMO its Instrument of Accession to the following Protocols . 1992 Protocol of the International Convention on Civil Liability for Oil Pollution Damage, 1969 and the 1992 Protocol to the International Convention on the Establishment of an International Fund for Compensation for Oil Pollution Damage, 1971 on 1 February 2002. Advice received by the Government of Samoa from the IMO Secretariat is that Samoa need not accede to the Conventions proper but only to the protocols as they regulate the current international regime on the protection of the marine environment from marine pollution.
 Regional Environmental Agreements & Instruments

· Ratified the Convention on the Conservation of Nature in the South Pacific, on the 20 July 1990 
· Ratified the Convention for the Protection of the Natural Resources and Environment of the South Pacific Region, on 23 July 1990
· Acceded to the Convention for the Prohibition of Driftnet Fishing in the South Pacific on 09 September 1996
· The Government passed an Act that bans the practice of Driftnet fishing in all waters which Samoa claims jurisdiction over; Fisheries (Ban of Driftnet Fishing) Act 1999 as well as the Maritime Zones Act 1999

· Ratified the Convention to Ban the importation into Forum Island Countries of Hazardous and Radioactive Wastes and to control the Transboundary Movement and Management of Hazardous Wastes within the South Pacific Region (Waigani Convention) : (bans importation of hazardous and radioactive wastes generated outside the region in Forum Island Countries and controls the movement of such wastes within the region) on 16 May 2001

Government Policies 

In 1993 the Government of Samoa launched its National Environment Management Strategies. The significance of NEMS is that it identified 12 target environmental components (TEC’s), which directly aimed at responding to pressing environmental problems that might have an impact on the local environment in the future and took a holistic approach in creating cooperation between government agencies to work together towards managing the 12 priority environment issues. In order to effectively respond to the 12 TEC’s identified, political commitment was necessary through the development of policies for each of the 12 priority environment issues and to create a proper climate for sustainable development. These include the;

· Management of population dynamics and trends

· Protection of the quality and supply of fresh water

· Protection of the sea and marine resources

· Management of waste

· Combating deforestation

· Development of appropriate land use practices 

· Conservation of biological diversity 

· Protection of the atmosphere

· Planning for climate change

· Preservation of traditional arts, culture and history

· Development of human resources

· Promoting sustainable economic growth 

Prior to the development of NEMS in 1993 there were already obvious indicators of the government’s support for the protection and conservation of Samoa’s local environment seen in the enactment of the Lands, Surveys and Environment Act 1989, which set up the current Division of Environment and Conservation.  This Act had been revised and known in draft as MNRE Draft Bill 2003.

National actions and achievements

Four NEMS policies were passed by government in July 2001. These are; 

National Waste Management Policy (NWMP)

The NWMP presents national guidelines for the minimization, control and management of wastes and pollution. This is vital for the sustainable social, environmental and economic development of Samoa. It aims at reducing, controlling and managing wastes and associated pollution in a sustainable manner in order to protect, maintain and improve the quality of life in Samoa..

National Landuse Policy (NLP)
The NLP focus more on promotion of sustainable utilisation of Samoa’s land resources so they can best meet the needs of both present and future generations. 

National Water Resource Policy (NWRP)

The NWRP provides the framework for the conservation, sustainable use and management of Samoa’s water resources. The goal of NWRP is to ensure community access to water of suitable quality and appropriate quantities are meet at all reasonable health, environmental and economic development needs

National Policy on Population and Sustainable Development (NPPSD).

The NPPSD on the other hand, prioritise the integration of population issues into development planning and assessment so that to ensure that the effects of population changes on the environment are well understood and any adverse impacts is addressed during programme planning and implementation. 

The four NEMS policies that have been approved by government are now working documents for the implementation of any environment programmes related to issues on landuse, population, waste and water. These four policies have strategies, which are to be implemented accordingly with programmes highlighted in the Statement of Economic Strategy 2000, pertaining to environment related issues

Five other NEMS policies are in draft form and ready to be submitted to cabinet for approval. These include Planning for Climate Change Policy, National Policy on the Conservation of Biological Diversity, National Forest Policy, Protection of the Atmosphere Policy and the Cultural and Natural Heritage Conservation Policy.  

· The Government approved the DLSE Institutional Reform Policy  (IRP) in 2000.

· The approved IRP long-term objective is for DLSE to become an efficient and effective organization that is well placed to manage and address Samoa’s lands and environmental needs and supports greater involvement of the private sector in its activities as part of promoting partnership with the government as stated in the SES 2000

· The CIM strategy sets the scene for promoting better management of coastal infrastructure at a national, district and local level to develop greater hazard resilience for the Samoan community. CIMS is part of the government’s national level policy planning and management. This policy sits alongside strategies identified in the NEMS (1993) and SES (2000) to establish an overall structure for the sustainable management of natural and physical resources and the environment. The main vision of CIMS looks at coastal infrastructure and communities resilient to natural hazards.

· Establishment of the Samoa Water Authority in 1994 in order to address the need for improved quality, efficient services and allocation of water resources of the country. This is seen in the SWA mission statement to form a partnership with its customers, the people of Samoa in an effort to provide reliable, safe economical water and sewer services in a manner that is efficient, fair, progressive and environmentally and socially responsible. 

· Establishment of PUMA………………………………..

· Adoption of the draft EIA legislation and implementation. There is widespread awareness of, and support for, the concept of EIA among the line departments and agencies of the Samoan Government. The draft EIA Regulations (1998) set out the basic process for impact assessment in Samoa for both private and public development proposals. The draft regulation only allows DLSE, to issue guidelines indicating which development proposals, or types of environmental impact, are permitted without further consideration under the regulations. 
· The COEPs……..
· MNRE (DLSE as previously known) had completed its Corportae Plan for 2003-2005, aiming at achieving sustainable management of Samoa’s environmental resources through a closer partnership with the private sector. The MNRE Corporate Plan 2003-2005 recognizes the newly approved structure for ministry that was agreed on from the Public Service Commission Reform. This new structure had accommodated 2 new functions that were transferred to the Ministry that are the Disaster Management, previously under the Prime Minister Department and Watershed Management that was under the Ministry of Agriculture, Forestry, Fisheries and Meteorology. The Corporate Plan sets out strategies to achieve its stated objectives for the next three years  in line with its stated vision and mission, the latter being “ to further develop and implement best practises in the sustainable development of the country’s environmental resources, in partnership with all relevant stakeholders” (MNRE: 2003).

Implementation of conventions and agreements

United Nations Framework for Climate Change Convention:

On the Climate Change Convention, Samoa is committed to the objectives of the UNFCCC and Kyoto Protocol. Samoa accepted its UNFCCC commitments and has moved to implement its obligations, which include the submission in 1999 of its National Communication to the UNFCCC Secretariat. A Green house Gas Inventory and the Vulnerability & Adaptation Assessment formed the major part of the National Communication, with projections and recommendations in the Communication arising out of the outcomes of these specific studies which include developing suitable and practical mitigation and adaptation strategies. (Samoa’s National Communication, 1999, vi). 

Pacific Ministers of Environment endorsed the Pacific Islands Framework for Action on Climate Change developed with the assistance of SPREP in 2000 in Guam
Convention on Biological Diversity

In 1998 Samoa submitted its first National Report to the Secretariat of the Convention on Biological Diversity. This same Report, carried out through collaborative multi-sectoral consultation, was updated in December 2000 and translated into the Samoan language. 

Samoa’s National Biodiversity Strategy and Action Plan formulated in 2001, was the culmination of extensive research and multi sectoral consultative activities. The strategy outlines the state of Samoa’s biological resources and identifies actions to curb their degradation and achieve sustainable development. Furthermore, it is the Government of Samoa’s expressed commitment to the Convention on Biological Diversity. (NBSAP, 2001, 5)

United Nations Convention to Compact Desertification;

The Government of Samoa through MNRE had compiled their First National Report to the UNCCD. The First National Report is the foremost reporting obligation required of member countries to the Convention.  The report was a product of a workshop setting which invited key stakeholders from government, public and NGOs to exchange and discuss the conventions and key priority area that needs to be addressed.

5.0 Projected Climate Change for Samoa

The climate of Samoa is tropical.  Local level phenomena are already impacting on the economy, the social development and traditional practice.  The long-term projection will only sustain these localized phenomena.

Future climate change projections of increased global mean temperatures and rising sea-levels are used to develop scenarios for changed environments within which social, economic, cultural and environmental adaptation are formulated. Conceptually, climate change over large periods of time, is difficult to quantify appropriate response measures in the context of governmental strategies and goals for the sector. However, short-term climate variability and weather extremes are intimate in the characterization of the longer-term changes in climate; the coping measures or adaptation solutions to climate variability and extremes impacts will be similar to those designed for the impacts of climate change. Recent research by the Intergovernmental Panel on Climate Change (IPCC), the scientific body responsible for the scientific assessment of climate change, is focused on the hazards of climate variability (e.g. drought) and weather extreme events (e.g. tropical cyclones, flash floods) and the likely changes in their frequency, intensity and temporal and spatial distributions in a future climate of warmer temperatures and rising sea-levels.  

6.0 Scope of Assessment and Methodology

6.1 Goals and Objective

To be inserted

6.2 Methodology

The methodology involves;

Reviewing the sector reports developed by each sector on its vulnerability to CC and CV; the Adaptations and Coping strategies to address its vulnerability; the potential barriers in implementing the adaptation measures and finally the gaps or those adaptation measures that have not been considered but improve resilience and adaptation. The information gathered for the sector reports

· Quick review of all relevant documents pertaining to Samoa and the relevant sectors.

· Interview with key experts/officers in each sector

· Internet search for Vital and economic statistics

· Information from GIS/Database System available in some ministries i.e. MNRE, MoF division of Statistics; MoH 

· Information from Ministry Corporate Plan Web 

While good information collection and availability is essential for assessment, evaluation, planning, it can be quite expensive and required man power and resources. For sectors like Trade, Health, Works and Infratsructure, water, climate, agriculture, forestry and fisheries , staitics can be easily documented while biodiversity on the other hand would require extensive time and effort.  

(To be revised)

7.0 Sectors

7.1 Agriculture and Food Security

7.1.1 Vulnerability to Climate Change and Climate Vulnerability

Vulnerability of Agriculture and Food Security to Climate change and climate variability varies in interpretation, which can be recollected as depended on how the sector is engaged to the welfare and livelihood of the communities and the country as a whole.  In Samoa, every family is engaged in one way or another in a subsistence agriculture activity, whether its fishing, farming or livestock.  This normality transpires a greater sense of ownership and responsibility that all Samoans felt for their surrounding environment and its existence.  In addition, agricultural produce had contributed to the economy through exports as well as providing employment opportunities.

Agriculture in Samoa had been subjected to seasonal climate variation that had been so unpredictable. Experience from the past decades and further the level of sustainability by Samoa through this experience, the key noticeable climate hazards that would impose great impact on Samoa’s agriculture development are the floods, drought, pest and diseases and tropical cyclones. 

From the planning of planting dates to the productivity of crops and livestock, there is no doubt of the links between agriculture and climate. There is little doubt that drought and tropical cyclones have had the largest impact at the grassroots level as evidenced by the reduced supply in local markets of some produce during drought, and an overall shortage caused by widespread indiscriminant cyclone damage. 

Four main hazards to the agriculture sector and food security in general are identified by the sector as follows:

· Tropical Cyclones – linked to widespread agricultural damage, particularly vulnerable are tree crops such as breadfruit, banana, pawpaw, as well as tree forests (both plantation and native forest types)

· Pest and Disease – taro crop disaster of the 1990s linked to higher frequency of wind distributed disease (taro leaf blight spores). 

· Drought – linked to poor vegetable growth and overall production, with shallow rooted crops vulnerable to reduction of moisture from soil surface

· Flash flood – high intensity rainfall events responsible for significant top soil erosion and exposure of root systems in sloped and lower agricultural areas

Future climate change is likely to compound and enlarge the impacts faced by current climate variability and extreme weather events through increased frequency and intensities of the occurrences of drought, cyclones and flash floods. Environmental changes in the future have the possibility of providing more hospitable conditions for the spread of pests and diseases and the introduction of new ones. 

Tropical cyclones Ofa, Val and as recently as Heta in January 2004 have impacted on the agricultural sector mainly through damage to tree crops: coconuts, cocoa and forest plantations suffered massive damages with areas under coconut and cocoa plantations remaining at 75% of that a decade ago with low commodity prices an additional factor in the slow recovery (CP, 2002). Tree crops such as banana, breadfruit, cocoa, coconut as well as fruit tree crops like mango and oranges, are most vulnerable to high winds (Epila-Otara, 1996). Herbaceous crops like tomato, bean, and cucumber etc. were also found to be very sensitive to the cyclone. Root crops like taro, yam are less vulnerable to tropical cyclones as illustrated by the fact that within one year of both cyclones Ofa and Val occurring, taro export levels and prices had recovered to pre-cyclone levels (JSPA, Dec. 1998). 

The livestock sector appears to have a less direct vulnerability to tropical cyclones with larger animals (cattle and horses) tending to find shelter unaided in windbreaks and laying to ground to minimize exposure. Direct impacts on poultry depend upon the sheltering provided by the farmer. The largest vulnerability overall to livestock is accorded to the threat on feed supply. Cattle are less vulnerable in this case given the low impact high winds have on pasture, although there is some correlation between feed available to animals and the impact a cyclone may have had on their owner, such as availability of scrap food, or the financial procurement of alternative feed. For cattle, the high cost of alternative feed is a vulnerability given only when severe damage occurs to pasture land. 

Prior to the outbreak of the infamous taro leaf blight, taro had assumed a position of major importance as Samoa’s export crop since cocoa and coconut had been severely affected by cyclones Ofa and Val in 1990 and 1991. The rapid spread of the disease in 1993 (partly attributed to recovery work from cyclone Val which saw the spread of contaminated planting materials throughout the country) saw the reduction of taro export from SAT$10 million in 1993 to SAT$60,000 by 1995 (JSPA, Dec. 1998). Recent figures from the Central Bank of Samoa indicate a recovery of the industry. 

The Crops Division has seen the fruit fly shifting attack from traditional host plants to vegetables such as tomatoes and green pepper, given the unavailability of original host plants destroyed during the recent cyclone Heta. The Giant African snail has shown a preference for wet season, multiplying quickly during this time. A current partnership research between the Division and the Secretariat of the Pacific Community (SPC) is underway to determine the relationship between fruit fly outbreaks and heavy rainfall events. 

There exist good correlations between outbreaks of certain animal diseases and pests, and weather or climate conditions: periods of heavy rain provide conditions for an increase of insects causing skin reactions and increasing disease transmission (pox virus, and the Marrek disease in chickens during the hot/wet season), and ruminant worm outbreaks during the hot/wet season.  Warm periods also increase insect carrying vector diseases however no survey has been carried out since 1997 to monitor possible trends and direct relationship.

Drought conditions generally come about during the dry season of the year, May to October, with the normally drier areas of the northwest coasts of Savaii and Upolu moving to a heightened state of vulnerability on the onset of an event. While localize drought is now becoming more frequent during the dry season, the drought of 1982-83 and 1997-98 which studies had relate it to the strong El Nino episodes were dramatic and damaging. Near-record low rainfall was recorded in 1998 during the most severe El Nino and La Nina events in recent decades resulting in a marked reduction in Chinese cabbage, tomatoes and cucumber in the local market (Central Bank market surveys). 

No clear impacts were given and no documents could be sourced to quantify an impact for the livestock part of the sector, however the shortage of water brought about by prolonged dry spells or drought conditions, particularly in the drier parts of Samoa, is the leading contributor to vulnerability faced during the dry season (cattle suffering dehydration on ranches with insufficient water access). Warmer than normal conditions are said to also relate to negative reproduction rates in cattle and chicken. 

7.1.2 Adaptation and Coping Strategies

(i)
Institutional Arrangement 

MAFFM is the principal organization with the mandate to provide the policies, regulation and technical know-how and support on Agriculture, Forestry, Fisheries and Meterological activities on behalf of Government.  The management consists of the CEO and assisted by 8 ACEO’s, heading each of the 8 divisions; Crops, Animal Production & Health, Forestry, Fisheries, Quarantine, Meteorology, Policy and Planning, Corporate Service. 

The mandate and responsibilities of the ministry is defined and govern by the following;

· The Agriculture, Forest and Fisheries Ordinance 1959

· Plants Act 1984

· Animal Ordinance 1960

· Fisheries Act 1967

· Various Acts for the control of specific noxious weeds, pests and diseases

(iii)
 Adaptation and Coping Strategies


Overall, there are no existing policies in place within MAFF specifically linking long-term goals and strategies pertaining to Agriculture to features of climate change and variability, and weather extremes; the Corporate Plan of the Ministry is absent of climate change considerations. However, the sustainable development goals and strategies of the Corporate Plan guiding the activities of the Crops and Livestock Divisions provide opportunities for inclusion of climate change and variability considerations, with strategies for assisting farmers and ranchers containing implicit proactive and reactive coping responses. These are identified below.

Modifiable Long-term Plans and Strategies of MAFF

Long term goals of the Ministry and its strategies, performance indicators and the implementing Divisions are available in the Ministry’s Corporate Plan 2002-2005 handbook, freely available at the Policy and Planning Division. Only the goals and strategies identified as possibly relevant for inclusion of climate change coping strategies are highlighted here. 

The Ministry identifies village economy and food security as priority in Long Term Goal 1, specifically aiming to revitalize traditional food production within the village and enhancing food security for the nation. Strategies for this goal for the Crops, Animal Production and Health (APHD), Fisheries and Forestry Divisions identified for possible climate change inclusion: improvement of advisory services, increase of trainings, workshops and demonstrations, strengthening research to provide improved cultivars, breeds and more productive methods, better ways of combating pests and diseases, developing interagency ties, and an increase in public awareness activities. Climate change specific coping strategies and activities dealing directly with enhanced food security would fit best under this long-term goal.

Long Term Goal 2 encourages and stimulates sound, long-term profitable commercial primary production within the sector. The majority of the strategies have a more commercial focus with marketing advice, financial management training, and trade facilitation amongst others. A lone strategy on research strengthening and refocus for more relevant technical advice provide an opportunity for inclusion of climate change research.

Long Term Goal 3 mentioning sustainable use and natural resources provides the largest collection of strategies, ranging from land management/capability plans, integrated farming practices, to strengthening of existing policies, with opportunities for climate change considerations inclusion.

Long Term Goal 7 on the Ministry being the leader in all aspects of policy development, research, information and practical knowledge concerning primary production for Samoa, is an important goal to target due to its likely directive in guiding of sector plans for Agriculture, Animal Production and Fisheries and Forestry. Also, an opportunity exists here as well for climate change inclusion where crosscutting issues can be shared with the Ministry of Natural Resources and Environment, Ministry of Foreign Affairs and Trade and Ministry of Youth, Women and Sports and Culture.

There are currently no coping strategies for impacts of climate change and variability on the agricultural sector and food security. However, while not formalized by goals and strategies of the Ministry, some ongoing activities within the Crops and Livestock Divisions such as research and development of new plant varieties and the introduction of animal species suited to local climate, maintenance of nurseries providing cultivars and other planting materials, and partnerships with external institutions for expertise and knowledge sharing. These are part in line with responses against the hazards identified in the previous section, particularly pests and diseases, but mostly as part of its ‘business as usual’ production focused activities. The existing activities below have been identified as possible anticipatory and reactive coping strategies against climate change:

	Activity
	Strategy Nature
	Related Hazard

	Research into correlating plant growth with weather and climate variability
	Anticipatory 

R&D
	Drought

	Development of new taro varieties tailored to certain weather conditions
	Anticipatory 

R&D
	Pests and Diseases

	Development of control methods for the seasonal fruiting of some crops, e,g, rambutan fruiting in both wet and dry seasons 
	Anticipatory 

R&D
	Drought

	Encouragement of traditional knowledge of weather and climate variability, using farmers experience in planting seasons
	Anticipatory 

Public Awareness
	Drought, Cyclones

	Encouragement of the planting of short term crops (intercropping; effective strategy for short term food security and supply after tropical cyclone damage)
	Anticipatory 

and Reactive

Public Awareness
	Drought, Cyclone, Pests and Diseases, Flash floods

	Maintenance of cultivars nurseries provided for planting material supply (now at a small fee)
	Anticipatory 

and Reactive
	Drought, Cyclones, Flash floods

	Research into the seasonality of crop planting relative to most vulnerable season, e.g. vegetable
	Anticipatory 

R&D
	Drought

	Research and trial in the use of biological control (e.g. Nim; kills pests but not beneficial insects, and a virus/fungus that kills rhinoceros beetle)
	Anticipatory 

and Reactive
	Pests and Diseases

	Quarantine surveillance of fruit fly where trapping methods are investigated; hang traps, and analysis data for abundance versus time for increasing/decreasing population trends relative to weather climate variability
	Anticipatory 

R&D
	Pests and Diseases, flash floods

	Placement of quarantine protocols whereby imported livestock are treated for diseases before reaching Samoan shores
	Anticipatory 

R&D
	Pests and Diseases

	An emergency plan in place for control and eradication of outbreak of diseases
	Anticipatory 

and Reactive
	Pests and Diseases

	Raising the awareness and advising of livestock farmers on water conservation for dry season or drought drinking water supply
	Anticipatory 

Public Awareness
	Drought

	Introduction of new drought (dry weather) resistant cattle species (drought masters)
	Anticipatory 

and Reactive
	Drought


The Meteorology Division, in its effort to contribute to primary sector development of the Ministry, is endeavoring to deliver an agriculture related climate product (in the form of seasonal rainfall outlooks and drought monitoring) by the first quarter of 2005. Stakeholder consultations during the course of the development of this product will focus on gathering user feedback on the information content of these outlooks and ideas on extra information desired by a particular end user, at the same time providing awareness on the issues of climate variability and change.

7.1.3 Barriers

Potential barriers to implementation of climate change and variability coping strategies and policies have been suggested as being mainly to do with:

· Costs - High costs are a potential barrier for the sustainability of some of the existing coping activities identified, particularly if transferred to the rural farmer. An example is the safeguarding of some cash crop trees from pests using tree covering and other current netting techniques. These are relatively expensive coping strategies for rural farmers to implement without assistance. Climate change specific vulnerability reducing strategies and options are not well known.

· Lack of technical knowledge of climate change impacts on the agricultural sector and food security - The lack of technical knowledge at the sectoral level with regards to climate change and its future implications is a possible barrier to the formulation of relevant and effective policies, strategies and activities.

· Currently the Meteorology Division’s Climate Unit is developing its capacity for research in agrometeorology along with its ongoing climate variability and change research, possibly providing the expertise in this area in the future.

· Possible overlapping jurisdictions over natural resource management and use in policies between the Ministry of Agriculture and the Ministry of Natural Resources and Environment

7.1.4 Recommendations

The crops and livestock experts identified the recommendations below:

· Investment into climate change and agrometeorology research – linked to correlations between agricultural activities and production with weather/climate variability, and in line with future climate change scenarios for Samoa

· Motivation of farmers to store own planting materials rather than waiting for assistance from the Division

· Privatization of plant and cultivar nurseries – linked to possible direction for Division to commit to further climate change related research

· Increased interaction with stakeholders to build on their needs

· Increase awareness on water conservation methods and climate related threats (pests and diseases)

· The nature of Samoa’s agricultural sector (and its direct link to its food security) and the lack of climate change scenarios for the Pacific region make surveying likely climate change planning responses focused on vulnerability reduction difficult. 

· Research is needed on the area of agroclimatology and agrometerology. These researches will provide a better understanding of the links between agriculture and climate Change and climate Variability.

· Government through the MAFF to work closely with Academic Institutions like the University of the South Pacific’s School of Agriculture (SOA) in Samoa on agricultural research. This partnership should extend to opportunities for studies, scientific research and community development work.  

7.2 Forestry

7.2.1 Vulnerability to Climate Change and Climate Variability

Vulnerability of the Forest sector recognizes the following hazards, which are induced by climate change and climate vulnerability;

Forest are natural regulators of the amount of carbondioxide in the Earths atmosphere.  Forest acts as sinks, trees absorb carbon dioxide from the air and store it.

The cutting down or burning of trees is responsible for the release of this stored carbon dioxide back in to the atmosphere.  Therefore, conserving forests and practicing sustainable forestry is vital for the balance of greenhouse gases in the atmosphere and limiting the impacts of climate change.

Forest are an important ecosystem proving habitats for humans, plants and animals

Forest Disturbance Regime (page 311 climate mitigation)

The drought in 1993 and 1998 brought extreme dryness to the already dry parts of the country, west region of Savaii. There were forest fires in Asau, Savaii in 1993 and 1998. ( Area!!!!!).  The recent forest fire of 2000 in Aopo Savaii, cleared an area exceeding 100 sq.km (MNRE 2003). 

The drought in 1993 and 1998 brought extreme dryness to the already dry parts of the country, west region of Savaii. There were forest fires in Asau, Savaii in 1993 and 1998. ( Area!!!!!).  The recent forest fire of 2000 in Aopo Savaii, cleared an area exceeding 100 sq.km (MNRE 2003). 

7.2.2 Adaptation and Coping Strategies

(i) Institutional Framework

(MAFF Corporate Plan)

(iii)Climate Change and Climate Variability 
A critical step in developing adaptation means and appropriate strategies for management of forest is the collection of core information.  Key studies include;

· The Terrestrial Ecosystem Mapping of Western Samoa in 1990-1991 – The study identified and assigned levels of conservation priorities to the different ranges of ecosystems types in Samoa and compile known information on the terrestrial flora and fauna of Samoa.

· The National Ecological Survey of Lowland Forest of Western Samoa 1991- The study identified 14 sites of ecosystem types found in Samoa as the best representatives and the least amount of priority sites for maintaining the country’s indigenous ecosystems in a healthy state into the future. It also assessed the structural damage to the limited range of protected ecosystems from Cyclone Ofa.

Those cited and discussed below are the key measures for consideration under biodiversity adaptations to climate impacts:

· National Biodiversity Strategy & Action Plan 1998-2001 – Approved and launched in 2001, this is the national framework for the conservation and sustainable use of the country’s biodiversity. If its provisions in eight thematic areas are effectively pursued they could greatly help in building the resilience of the country’s biological systems against climate impacts. However the current lack of resources will postpone indefinitely the implementation of many of its most urgent actions.

· National Biodiversity Policy 2000-2004 – This policy in currently under its final review and approval by Cabinet. Corollary to the biodiversity strategy the policy identifies priority actions under the strategy for implementation in the short, medium and long terms.

· National Invasive Species Strategy 2002-2004 – Still under formulation and approval this new strategy is intended to stem the spread of invasive and aggressive exotic species into the remaining indigenous ecosystems. Overlaps of the responsibilities under the two main agencies of government for driving this strategy is yet to be completely resolved in order to complete its provisions on clear collaborative and independent lines of actions.

· Watershed Management Strategy 1989-2004 – Still under consideration in the same situation as that of the invasive species strategy.
Some of the key current coping programmes executed by the Government which are mostly funded externally by international and regional donor agencies includes are being cited below. Many of these supplement or complement biodiversity management system under village communities:

· MNRE Watershed Management Project

· MAFFM Community Forests Project

· MAFFM-GTZ Indigenous Forest Utilisaiton Project

· MAFFM-SPC Indigenous Genetic Resources Project

Non-governmental organisations are also engaged with some of the village communities in areas of forest conservation and species protection such as in the conservation of native forest ecosystems villages at the villages of Tafua, Faala, Falealupo and Aopo in Savaii and Uafato in Upolu.

7.2.3 Potential Barriers

7.2.4 Recommendations

7.3 Water

7.3.1 Vulnerability to Climate Change and Climate Variability

Water supply, like in most island countries, is the most vulnerable to climate variability and change (IPCC 2001). In Samoa, the 2 main issues that concerns the water sector is the availability of water and secondly, its quality.  

The country’s surface water sources’ vulnerability to water shortage is evident with most rivers running dry despite occasional rain throughout the year.  Rivers which usually run all year round are now mostly dry and this has high implications on the continuity of service to the affected areas.  The Fuluasou River which now supplies two water treatment plant servicing the western part of the country has been experiencing very low quantities from the source.  Vailele, Afiamalu, and Chinese intakes are some of the worst affected intakes with supplies being off for months due to water shortage (Annex 1).  Poor quality water is also a common problem with intakes suffering form water shortage. These problems will be exasperated as precipitation pattern due to climate change and climate variability varies and became unpredictable. 

Dirty and poor quality water is now a recurring problem in times of heavy rain and flooding for surface water.  The water from Vaisigano river supplying the Alaoa treatment plant servicing the town area now has a constant problem of high total suspended solids and turbidity when it rains.  This in turn clogs up the treatment plant filters making the treatment process inefficient.  A major contributing factor is the high deforestation rate upstream for farming and settlement purposes, which have greatly affected the catchment area.  

Extreme events like cyclones and flash flooding have a more devastating effect resulting in damaged infrastructure such as mains and intake structures (Annex 2).  Another major problem of flooding is the deteriorating water quality.  This however is a bigger problem for customers in the areas serviced directly by untreated surface water with the lack of any type of treatment for the dirty water.  Dirty water in the reticulation system contaminates the system which will in turn require more frequent flushing.

The problem of salt intrusion into underground freshwater sources is particularly evident in Savaii.  Water from boreholes in Asaua, Aualaa, Satauaa, Sagonea, Salelavalua and Samata i uta are saline due to the high salt contents as indicated by the high values of total dissolves solids during monitoring.  This problem is now also common with freshwater springs located in the coastal areas of both Upolu and Savaii.  Some villages have turned back to reviving their spring water sources due to unreliable piped water services but found these water sources to be saline (Saluafata and Lano).  Saline water is aesthetically unacceptable to people and can be deemed undrinkable especially by those from outside the affected area.  

7.3.2 Adaptation and Coping Strategies

(i) Institutional Arrangement

(ii) Climate Change/Climate Variability Policies

Droughts

Drought is perhaps the water sectors most obvious and hard felt vulnerability.  The proactive programme the Authority has to try and alleviate this problem is the continuous leak detection , which is part of the Demand Management Programme.  This exercise help identify the visible and non-visible leaks and illegal connections which wastes water and account for a lot of the unaccounted for water (UFW).  Identifying these two things do help the unnecessary waste of water which becomes so critical in times of water shortage. Many studies have found the consumption rate per capita in Samoa to be one of the highest in the world but efforts to try and minimize this have not been successful due to the low cost of water.  Thus the increase in tariff is a step towards lowering this consumption rate and helps the shortage of water.  The reactive strategies currently employed by the Authority are the use of the water trucks to deliver water to customers and the rationing exercise.  Rationing allows different areas to receive water at different times and it disrupts the continuity of the service.  Extending the coverage areas for some boreholes to affected areas is one strategy that is carried out.  

Some of the critical areas like Vailele intake now have a proposal for a new source as a better and more reliable source has been identified.  Having bigger storage for all vulnerable areas is a definite option but the Authority has yet to plan and budget for it.  Having boreholes on treatment plant sites is a future option to cover the treatment plant areas when the quantity from sources becomes very low. 

 Public notices are currently the only way of safeguarding the consumers from being affected by consuming poor quality water.  Families owning water tanks is highly recommended and supported as this is a very good way of storing and saving water.  

Floods

There is currently no strategy for adapting to the adverse effects of flooding.  Damaged infrastructures like mains and intake structures tend to be fixed only after the crisis and the time taken depends on the severity of the damage.  Treatment plant filters could be clogged with really silt and clay and the only reasonable measure that is currently taken is to ensure the inlet to the treatment plant is shut off before the water becomes dirty.  

Better intake design is seen as perhaps the best option to try and minimize adverse effects of flooding.  This is by making some allowances for the incoming water to be diverted off from the intake in times of heavy rain to minimize possible damages.  However the condition of the catchment area is seen as the most important place to start which unfortunately the Authority has no control over as the MNRE is responsible for this.  SWA does support all the programmes carried out by the FD at Vailima (providing speakers for community programmes) but taking a more active role in the management of catchment areas would assist in the designs of intakes.  Drilling boreholes to supply the town area is another future option when the treatment plants are down.  Poor quality water a persistent companion of flooding can be dealt with by the treatment plants but the areas receiving untreated water can only be advised of their poor quality.  

Sea level rise

The current practice of extension of the coverage area of intakes to cover areas supplied by boreholes is an adaptation method to sea level rise.  All new boreholes are now also drilled further inland.  Desalination is a future option for affected areas if no other option is available for providing water to affected areas.
7.3.3 Potential Barriers

The following are barriers to the proper implementation of some of the adaptation strategies.  

Lack of Financial support- 

· The organization lacks the financial capacity to implement most of the future strategies which would otherwise assist minimize the effects of climate change

· National Disaster Management Plan not used- There is a Disaster Management Council whom formulated the country’s Disaster Management Plan.  However this plan is not used by individual Ministries to formulate strategies and action plans for times of disasters

· Lack of enforcement for existing Regional and National Plans & Policies e.g. Regional Action Plan (Annex 3-Pacific Regional Consultation on Water in Small Island Countries) National Water Resources Policy – this Policy is like many formulated policies- all talk and no action!

· Lack of coordination and collaboration between various stakeholders all having a vested interest in proper water resource management- It has been long recognized that various government departments have conflicting and overlapping responsibilities when it comes to water resource management.  Legislations and Policies need to be reviewed so one Ministry is responsible for the proper management of water resources and separate the users and monitoring bodies.  

· Lack of Regulation lead to the uncontrolled private extraction of groundwater either in customary land or private owned lands

· Lack of accurate information on the availability and quantity of surface and groundwater

7.3.4 Recommendations

Thus the water sector would better be able to cope with climate change through this project by:

· Provide Financial support for implementing essential but costly adaptation strategies

· Adopt the Regional Action Plan derived from the Pacific Regional Consultation on Water in Small Island Countries in Sigatoka Fiji 1992- develop a National Action Plan from there and move towards better water resource management

· Enforce the formalized National Water Resources Policy (NWRP) so the water resources are better managed 

· Use the National Disaster Management Plan to develop disaster management plans for Ministries so that all plans tend to complement one another

· Establish water catchment management committees involving stakeholders and answer to Task Team (from NWRP)

· Conduct a hydrology study for Samoa so the water resources available are better understood.  Carry out the second phase of the National Water Resources Master Plan which investigates the status and condition of the whole water sector in Samoa.

· Conduct Community and educational awareness programmes for climate change effects 

· Formulate better regulations to prevent the private use and extraction of water

7.4 Health

7.4.1 Vulnerability to Climate Change

Samoa as a small island in the South Pacific remains vulnerable to tropical cyclones, droughts, heavy rainfall and flash flooding, etc, which are the main causes of diseases such as diarrheal, dengue fever, typhoid, eye and skin infections, 

Communicable diseases are still prevalent. Climate-related diseases that include food and water borne diseases, vector borne diseases, airborne diseases remain in the top ten causes of morbidity in Samoa. There have been several outbreaks of typhoid fever and dengue fever in recent years.
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	Notifiable Disease
	2000
	
	2001
	
	2002
	

	
	spc
	a&e
	spc
	a&e
	spc
	a&e

	Encephalitis G03.9
	24
	30
	8
	35
	19
	43

	Typhoid and Parathyphoid Fever A01
	103
	108
	97
	181
	262
	431

	Meningitis G04.9
	0
	0
	0
	0
	0
	0

	Hansen's Disease A30
	4
	0
	1
	2
	11
	2

	Rheumatic Fever I00 - I01
	242
	32
	124
	22
	176
	36

	Turberculosis A15 - A19
	12
	20
	36
	27
	44
	33

	Acute Respiratory Infections J00 - J06, J20 - J22
	7,375
	5,973
	9,595
	8,872
	5,606
	11,973

	Dengue A90 - A91
	0
	2
	308
	424
	8
	5

	Dysentery A09
	6
	9
	7
	5
	0
	5

	Influenzae J10 - J11
	151
	904
	208
	518
	142
	568

	Chicken Pox B01
	57
	39
	70
	75
	75
	111

	Gastroenteritis A09
	639
	1,114
	814
	1,432
	630
	1,803

	Measles B05
	1
	4
	3
	9
	5
	5

	Gonorrhoea A54.9
	0
	0
	1
	4
	8
	2

	Acute Flaccid Paralysis/Poliomelitis A80
	0
	1
	1
	1
	0
	3

	Rubella B06
	0
	0
	0
	0
	0
	0

	Salmonellosis A02
	0
	5
	7
	17
	21
	12

	Pertusis A37.9
	4
	2
	1
	1
	2
	1

	Mumps B26
	10
	5
	8
	4
	8
	7

	Cholera A00
	0
	0
	1
	1
	10
	3

	Tetanus-neonatal A33
	0
	0
	0
	0
	0
	1

	Syphilis A50 - A53
	20
	9
	16
	1
	10
	u


Climate change differs from many other environmental health problems because of its gradual onset, widespread as well as localized effects, and the fact that the most important effects will probably be indirect.  These factors inevitably affect the perceptions of the problem.  In particular, there is a danger that the problem will not be recognized until it is too late to respond effectively, or a substantial cost has already been incurred.

Impacts of climate change on health are caused by frequencies and variations between extreme hot and days, frequencies of floods and droughts, profile of air pollution and aeroallergens would affect population health directly.  Other health impacts would result from the impacts on ecological and social systems.  These impacts would include changes in infectious disease occurrence, local food production and undernutrition, and various health consequences of population displacement and economic disruption.

Samoa is vulnerable to hazards like tropical cyclones, floods and droughts. Impacts of these hazards to health are evident in water borne, food borne, air borne, and vector borne diseases.  The more direct impacts of these hazards would be injuries, illness, and loss of lives.

Many vector-borne diseases are weather sensitive and even small changes in the weather can dramatically affect disease transmission.  Dengue fever and Filariasis for example, is carried by the domesticated mosquito Aedes aegypti.  This mosquito thrives in urban environments and breed in artificial containers that hold water, perhaps explaining some of the indirect effects climate change can have on disease as disruption of regular supplies of water lead to changes in water storage practices.  This marked the outbreak of dengue fever around 2001 in Samoa.

Cholera is not endemic in Samoa with 1 up to 13 cases per year, but there is some evidence that rising sea surface temperatures may increase the risk of cholera spreading.  

Water borne diseases such as typhoid become more a problem in Samoa with flooding and contamination of surface water with sewage. Typhoid in Samoa remains very high with up to 693 cases per year and the typhoid outbreak around the early 1990

Drought conditions as evident in Samoa in the past years, led to increased concentrations of pathogens in surface water and increased morbidity and mortality from a combination of diarrhea and dehydration cases.  A range of syndromes, including acute dehydrating diarrhea (cholera), prolonged febrile illness with abdominal symptoms (typhoid fever), acute bloody diarrhea (dysentery – 5 to 15 cases per year), and chronic diarrhea (Brainerd diarrhea).  Droughts and increasing heat waves also causes flu, eye and skin infections such skin cancer and also diseases of the respiratory system.

In summary, Heavy rainfall and flooding increases the incidence of water-borne diseases such as typhoid, diarrhea and increasing temperature, humidity and rainfall increases the incidence of vector-borne diseases such as dengue, filariasis.  Drought and water shortages can lead to diarrhea, eye and skin diseases, poor nutrition and general low level of health.

7.4.2 Adaptations and Coping Strategies

(i) Institutional Arrangement

The MoH as the principal agent of Government takes the lead role in working with Government agencies, NGOs, the private and traditional health sectors and consumers of health services to promote a high quality, comprehensive, sustainable, integrated national health system founded on the Samoan lifestyle.  It is specifically charges with implementing health legislation pertaining to public health issues and advising Government on issues related to health care delivery, health care funding and health status.

The 1998 Heath Sector Report recognizes that all sectors in the community and the community at large should work in partnership to achieve health goals.  It recommends the following overall goals for the health sector as is in its 1998-2003 Health Sector Strategic Plan.

· To prolong life and improve the quality of life in Samoa by placing emphasis on promoting healthy lifestyles, increasing general knowledge on health, health care and the need for early intervention for health problems and encouraging all Samoans to take responsibility for their own health.

· To ensure all Samoans have similar geographical access to a defined level of primary health care and equal access to essential secondary and tertiary health services

· To achieve an improvement in the quality of health care delivery by ensuring that the health sector develops mechanisms to ensure safety and quality in the public, private and traditional health sectors

· To promote safe choices for health care consumers through partnership with private, public and traditional health care providers

· To improve the management and efficiency of the public health sector

· To ensure there is an adequate, appropriately trained health sector workforce distributed appropriately throughout the country

· To promote consultation among all partners in health to ensure that Government receives quality advice on health sector and health status matters

· To improve the quality of health care facilities and the availability of affordable and sustainable well functioning health technology.

Of the range of possible health interventions, public health interventions such as clean water supplies, safe sanitation, immunization and promoting healthy lifestyles have shown to be most effective.

(II) 
Climate Change and Climate Variability

There are currently no set coping strategies for impacts of climate change and variability on the health sector and in general, health plans and policies have no direct consideration of climate change. However, the Preventive Health Division of the Ministry includes the Environmental Health Service Section, which monitors and controls the safe production of food and all water sources and licenses premises using water in food production.  It provides vector control services, follows up on outbreaks of communicable diseases, provides quarantine service at the airport and wharf, monitors and enforces health related provisions within the Food & Drugs Act 1967, the Poisons Act 1968, the Offensive Trades Act, the Health Ordinance 1959 and all other related provisions within other sectoral regulations and legislation.  It also issues building permits, business licenses and trains assistant health inspectors.

Water Monitoring results remained the same as was in the past ten years from 1996.  Laboratory results almost always found indicators microorganism as heavy contamination – the coliforms, being too numerous to count, especially during the wet season.  The definition of a safe water supply by the WHO is twofold:  For chemically treated water supplies, safe water quality for human consumption must be free from any pathogenic microorganisms, for chemically untreated water supplies (exposed only to natural treatment systems, i.e. sedimentation, sand filtration, etc, the presence of less than 10 coliforms bacteria per 10 milliliters of water sample, is considered safe.

Chemical purification of water supply has not displaced the simple natural water treatment processes in water supply systems throughout Samoa.

Hence the least this service could provide is advising the public during the wet season continuously to boil water being used for human consumption at the household level.  Serious monitoring is therefore dictated by the onset of a number of water-borne diseases cases, which occasionally arises.  

7.4.3 Potential Barriers

Potential barriers to implementation of climate change and variability coping strategies and policies have been suggested as being mainly to do with:

· Costs - High costs are a potential barrier for the sustainability of some of the existing coping activities identified, particularly research and awareness campaigns in areas identified in coping strategies.  Although donor agencies are assisting the Ministry a lot with research funding but the continuation of these funding in future are questionable, as the donors change their priority areas of funding.

· Environmental Health Section - Lack of technical knowledge of climate change impacts on the health sector - The lack of technical knowledge at the sectoral level with regards to climate change and its future implications is a possible barrier to the formulation of relevant and effective policies, strategies and activities. Environmental Health Officers lack this technical knowledge of climate change impacts on health. 

· Lack of Environmental Health personnel to cope with existing workload, and also to cover the wide population. The lack of equipment to implement activities like spraying equipment to control vector borne diseases, and also quality equipment and machinery for laboratory testing of water samples etc.  The section also at the moment has no vehicle specific for Environmental Health work, and this poses another major problem with the effectiveness of their services to the public.

· Lack of baseline data and information on climate change within the MoH in particular the Public Health Division to support strategic and operational planning and policy development. Current Health Information System (HIS) and the Community Health Nursing Information System (CHNIS) is collecting key heath information but should be improved and strengthened to categorize notifiable diseases related to climate change for public health planning and monitoring.

7.4.4 Recommendations

· National policy should address direct and indirect climate change impacts on public health.  The current review of the Public Health Act should consider climate change impacts on population health.

· A national mechanism to coordinate climate variability/change and human health should be encourages.  This mechanism would facilitate the exchange of information and services between the Ministry of Health, other relevant agencies such as the Meteorology, Environment etc, and end-users.

· Intersectoral and interagency collaboration should be encouraged to maximize effective resource use.

· Research Needs

· Consolidation of and improved access (via the Internet) to regionally relevant information, including water quality, air quality, climate data, GIS and remote sensing data, health outcome data, and applied research and response strategies.

· Initiation of new studies on specific climate-sensitive diseases, such as skin, respiratory, and water borne diseases.

· Basic entomological research, including the distribution of vector species, their responses to climate variability, habitats and the effectiveness of control measures.

· Training and Technical Assistance

· Current Health Information System (HIS) and the Community Health Nursing Information System (CHNIS) should be improved and strengthened to categorise notifiable diseases related to climate change for public health planning and monitoring.

· Community attributes should include social cohesiveness, networking for wider support systems and community response and participation.

· Strengthen and improve health integrated surveillance and environmental monitoring, as well as laboratory testing and clinical diagnosis methods.

· Enhancing communication skills, including coordination between clinical, laboratory and public health staff

· Providing user-friendly climate forecasts and applications information at the national and regional levels.  Accurate and simple information, translated into simple language, should include information about floods and droughts, tropical cyclones, temperature and sea level variability.

7.5 Women, Community and Development

7.5.1 Vulnerability to Climate Change

Communities a critical role in Samoa’s effort towards Sustainable development.  As discussed earlier under land tenure, 70% of the land in Samoa is of communal ownership.   

Vulnerability of communities to climate change relate to the lack of knowledge to respond and plan on potential threat.  

(Corporate Plan)

7.5.2 Adaptation and Coping Strategy

(i) Institutional Arrangement

The Women, Community and Social Development Sector is recognized under the MWY. The Ministry is coordinated by a CEO and assisted by six ACEO. The six (6) divisions are  Division for Internal Affairs, Division for Women, Division for Youth, Corporate Services and the Government Printing.  The Division for Internal Affairs provides a Pulenuu Network which is the gateway for all government and NGOs activities in the villages.

Division for Internal Affairs (DFIA): focuses on the crucial role of the pulenuu (village mayor) in the village in alliance with the village fono (council) in liaising and discussion of village developments as well as any other development project that needs to be introduced in the village.

Division for Women (DFW): promote and sustain the importance of the role of women in the development of an improved, healthy  and safe community. 

Division for Youth (DFY): stressed the crucial role of the Youth in contributing to the development of a better community.   How about the contribution of the community to the development of youth, is this mentioned anywhere – National Youth policy

The Ministry vision is “To be the lead agency to promote equal opportunities for all to advance the attainment of quality of life for families and communities of Samoa" to be implemented through mission “To work in partnership with stakeholders to strengthen the social structures of Fa'a-Samoa to assure the sustainable development of the cultural, social and economic well-being of families and communities". The sector's vision depicts the notion of promoting social equity for all Samoans to improve and achieve the quality of life for Samoan communities and families while the mission reflects the importance of working in partnership with stakeholders in strengthening the social structures of the Fa'a-Samoa to affirm the sustainable development of the cultural, social and economic well-being of families and communities. 

The Women, Community and Social Development sector through the Division for Women, Division for Youth and the Division for Internal Affairs have greatly contributed to Samoa's sustainable development.  

(ii) Climate Change and Climate Variability

The disastrous situation of climate change impacts the sector both directly and indirectly.  As per its mandate, this sector represents communities, which is the backbone of Samoa’s development and existence. Consequently these impacts have mostly affected the sector sociologically and the extremity of this impact is felt in each division.     

Any adaptation efforts under this sector would focus primarily on factors and attributes that would impact on their involvement as decision makers, resource managers and landowners.  This requires a mandatory ethic of partnership between, Government, NGO’s, Private and Public Sector with the community of whatever dimension whether it economical, social, political cultural.  In addition, despite what level of technicality some issues are, it has to be addressed in such a way that it promote and foster some form of endorsement by the communities.

In many government initiative and projects especially those being funding by donors, social assessment and community involvement is a requirement.  To implement this critical aspect, a community participation and consultation framework is proposed concentrating on the following broad objectives;

a) identifying key stakeholder and affected groups involved in the activity and assessing the issues of concern to each group

b) carrying out initial assessment of the social impacts of the activity, including recommendations for mitigating adverse effects and defining monitoring procedures and
c) designing and initiating a consultation framework, incorporating mechanisms for information sharing and education for beneficiaries, community groups and others affected by the activities.
While social assessments are not new in Samoa they are not so well known or accepted as Environment Impact Assessments (EIA) for example. Neither is there a department responsible for SIAs, which would provide advocacy for, training and support for social impact assessment. The strategy of working primarily through the MIA and the pulenuu had received different response. Some social studies had discussed it as male bias simply because fewer than 3% of matai are female and only four of the 238 pulenuu are female (MWA 2001:31).  Working through the MIA only, may also reinforce the assumption that activities are `male’ work.  As noted, the restructuring of the three ministries of Internal Affairs, Women and Youth together into the Ministry of Women, Community and Social Development heralds the possibility of a more broad based community consultation and development strategy (Peggy Fairbairn, 2003).

Climate change is not different.  It is a national concern and it involves government, NGO’s, private sector and communities. 

The development of a social assessment framework would vary from project to project but the broad objectives will need to be maintained. A Social Assessment and Consultation framework should include training in community participatory strategies, recommendations for Mitigating Adverse Social Effects, Gender and other social differences, Social Risks and Recommendations to Minimize Risk, a Community Consultation Framework, Policies and Procedures to Redress Grievances and monitoring procedures during and after implementation of activities.

On climate change and climate variability, all vulnerable sectors should engage in a consultation process to build the awareness of the community on the vulnerability of the sector and further develop adaptation and coping strategies to control both direct and indirect impacts. 

In many Government plans that can be equated as strategies to cope with climate change through identified sectors, community involvement signals their successes. For example, Forestry Conservation Areas through MAFFM, Health Campaign through MoH, Marine Reserves through the FD of MAFFM, Coastal Infrastructure Management through MNRE, Water Campaign through SWA, Construction and Maintenance of Infrastructure through all Infrastructure providers; Community Environmental Projects through MNRE and Environmental NGO’s, Adaptation and Vulnerability Training on Climate Change through MNRE to name a few.  Community involvement includes participation, decision-making, village protocols and in kind support through labor and food.

One the most recent Government initiative that falls within Climate Change adaptation and vulnerability is the CIM Component of the IAM program that is due to complete in 1997.  IDA funds the project through an adaptable arrangement and it is geared to look at coastal infrastructure management.  Community participation is a key requirement of the project.

Key output of this project to date includes;

· The CHZ Mapping identified and quantified the significant coastal hazards of erosion (CEHZ) and flooding (CFHZ) from the sea, as well as coastal landslip (CLHZ). The entire coastline of Samoa was mapped. During fieldwork all accessible parts of Samoa’s coastline were observed, field data gathered, and anecdotal observations recorded from village interviews. The CHZ Mapping showed that erosion and flooding from the sea are the most widespread coastal hazards on ‘Upolu, Savai’i and Manono, and coastal landslip the most widespread on Apolima and the Aleipata Islands. CEHZs cover an average of 76% of the coastlines of Savai’i, ‘Upolu and Manono. CLHZs cover an average of 89% of the coastlines of Apolima and Aleipata Islands, compared to an average of 14% of Savai’i and ‘Upolu. The data is available in GIS format with MNRE.

· CIM Strategy – The Coastal Infrastructure Management (CIM) Strategy is a national policy document, which outlines visions, goals, policies and objectives for management of coastal infrastructure. The Strategy has as its central vision ‘Resilience – Coastal Infrastructure and Communities Resilient to Natural Hazards’. To be resilient is to be adaptive, responsive and quick to recover so that communities are environmentally, socially and economically sustainable. 

The objectives and policies outlined in the Strategy are separated into six management themes:

· National Principles for Management

· Local Principles for Management

· Information, Evaluation and Monitoring

· Education and Awareness

· Management and Use of Land and Resources
· The CIM Plans provide guidance on the local level implementation of the principles and directions of the Strategy. The aim of the CIM Plan is to help communities and government to improve resilience by identifying preferred management actions and solutions.  In the preparation of plans, communities worked along with consultants and government counterparts.  In addition, the CHZ and CIM Strategy were consulted to assist the team and the community to discuss adaptation measures for communities to cope with the natural hazards mapped and climate change threats like sea level rise.  Note that the hazards mapped are induced by Tropical Cyclones. Adaptation measures were a mixed of hard and soft solutions ranging from an expensive sea wall to a “do nothing option” which appreciate nature to balance itself out. 

Agreeable solution includes;

· Relocating residence to higher grounds away from the hazard zones

· Relocate roads and other infrastructure away from hazard zones

· Village fales build stilts

· Re-vegetation along the coastline to minimize coastal erosion

· Sea walls for prone areas with village assets, government assets and uncontrolled rate of coastal erosion

· Beach nourishment

So far the project had put together CIM Plans for 15 districts with remaining 28 to be done by December 1997. 

Other examples include;

The Sector worked closely with MNRE on the CIDA project which considers climate change adaptation and vulnerabilities for the village of Saluafata in Upolu and Lano in Savai'i.  This project reflects the importance of the inter-related collaboration of sectors and stake holders in achieving the goal for an effective approach to cope with these climate change issues.

The collaborative work of this sector and the Tourism sector through the National Beautification Committee (NBC) in promoting Samoa as a leading tourist attraction is another related example of the effectiveness of partnership with stakeholders. 

Conduct researches for updating the current information on the present situation of climate change and vulnerabilities are one of the effective strategies that need to be addressed.  The availability of such information is a good opportunity to find out the severity of the current situation of climate change compared to the previous documents and introduce more successful strategies to cope with these climate changes issue.   

Addressing / acknowledging the importance of the role of the community (such as the Pulenuu & Village Fono,  Women's committee, youth groups, etc) in reducing the severity of the effects of climate change as well as identifying local adaptation strategies is one efficient strategy  to cope with this issue.   This idea must be clearly addressed to the communities so that they understand and realize their significance in the sustainable development of Samoa.  

 The Youth and Environment Policy :
The Youth Development and the Environment is about: Inspiring youth to see their own and the world's beauty, replete with natural resources, which they can help preserve and enhance through sustainable stewardship practices.

Helping young people develop their skills and talents to contribute to their communities aware of environment and conservation needs.  

Policy Purpose:   "To encourage and increase the involvement of Youth in protecting, conserving and suing in a  sustainable manner, Samoa's natural biodiversity". 

Policy Outcome:  "A responsible and knowledgeable youth population engaged in the conservation and long-term sustainability of Samoa's environment".

Underlying objectives of the Policy;

· To acknowledge and promote successful land use management and conservation efforts by youth.

· To promote income generation activities by youth which are environmentally friendly.

· To preserve and ensure that traditional knowledge, practices and innovations crucial to the protection of Samoa's environment are passed on to future generations.

· To promote appropriate awareness campaigns and educational programmes which aim to encourage and strengthen youth awareness and understanding of the importance of conservation and sustainable management of natural resources.

 (Ministry of Youth, Sports & Cultural Affairs, 2001: Samoa National Youth Policy; pg.64-66)

Women –Gender Policy

7.5.3 Potential Barriers

The potential barriers that hinders the implementation process of the adaptation strategies include:

· Lack of community and individual support 

· The public / community's irresponsibility on the issues of climate change.   This is witnessed in the reaction   

· Towards the development of the land for subsistence and commercial usage.   The community has no concern    

· Of the issue therefore there will be a continuous increase in environmental destruction (such as deforestation) that leads to climate changes effects.  

· Lack of financial support to encourage the community in evading all means of environmental destruction that leads to continuous climate change effect. The true picture is that only when people receive money then no doubt on the effective outcome of what is required.

· Lack of social equity:

The village council as the dominant group in the community is one potential barriers that hinders the adaptation strategies.   The voice and views of women as advisers and implementers of these strategies could not be considered due to village structure and decision making protocols.  In fact, the input and contribution of women in this issue is highly valued and unquestionable.  

There is lack of collaboration between the sectors in addressing the severe impact of climate change.   All sectors related to the issue of climate change should cooperate and work in partnership to provide wide and well detail information to avoid service overlapping.   

 Of the existing policies in response to climate change, the sector has no say on any stage of project management, from design to implementation, monitoring to assessment. 

7.5.4 Recommendations

· More educational awareness training for the community to enlighten them on the severity of climate change effects, as well as informing the community on the importance of participation and involvement in the development of the strategies that minimize these climate change effect. This refers to presentation of accurate information (present information) as well as their vulnerability to climate change. 

· Gender Equity: Acknowledge / encourage the importance of women's participation and involvement in village developments that currently carry out by the village men (village fono).

· Develop a Social Assessment framework with community participation and consultation as an integral part on Climate Change and Climate variability

· Collaboration and partnership of all the government sectors and other non-governmental organizations in inventing effective and productive strategic approaches to reduce and minimze climate change effects.

· Identify the areas where climate issues affected the social interaction of social organization / groups in the community  

7.6 Biological Diversity

7.6.1 Vulnerability to Climate Change

The islands are defenseless against the devastating natural disasters, including cyclones, tidal waves, sea level rise and volcanic eruptions. Generating huge waves, torrential rains, and winds up to 200 kilometres an hour, a big cyclone can wipe out an entire ecosystem in a few hours. 

The frequent occurrence of the most destructive storms in living memory – Ofa (1990), Val (1991), Lyn (1993), and Tui (1998) the first two of tremendous damage to the country’s biodiversity and the most recent in the beginning of the present decade cyclone Heta (2004) though it hit Samoa indirectly it was still with some degree of Ofa and Val’s destruction – have caused extensive damage to the natural areas remaining on Samoa’s islands. 

 The results of cyclone from their aftermath assessments shows that ‘many forests birds have declined in numbers’ even to the extend that some bird species populations have ‘decimated’ and those formerly known to be in abundant ‘did not feature at all in bird counts’. Their heavy reliance on fruits of native trees that were extensive defoliated by strong winds means that it takes years for these species populations to pick up survival numbers they have had before the cyclones.

In general the ‘status of wildlife’ in Samoa after severe cyclones like Ofa and Val was ‘quite critical’, most likely many of the species were predicted to ‘survive albeit in very reduced numbers’ with some being severely ‘threatened in the long-term should additional pressures such as hunting be at unsustainable levels’. It was generally then recommended from these assessments that the ‘best solution is to ensure there is sufficient habitat which will provide some surviving refuges’ for wildlife fauna in particular the birds and fruit-eating bats.

The intense wave activity of storms overturned much of the coral near shore and severely damaged corals to depth of up to 10 metres (30ft). More recently a mass of “coral bleaching” event affected most of the coral in the Samoan archipelago. Many scientists now connect coral bleaching with global warming.

Recent studies shows that most of the coast line of Samoa’s major islands are of gradual sloping low-lying areas settled by more than 70% of the country’s population are highly vulnerable to severe weather impacts due to their high sensitivity to coastal hazards such as flooding, erosion and landslides.

A climate change impact therefore is both a direct and indirect major cause of destruction of the country’s remaining indigenous biodiversity.

7.6.2 Adaptation and Coping Strategies

(i) Institutional Arrangement:

The sustainable management of Samoa Biodiversity is under the mandate of MNRE through the ED.

MNRE Corporate Plan

(ii) Climate Change and Climate Variability

Biodiversity Conservation Legislation

Several legislations were enacted in the last thirty years which addressed the conservation of the country’s biodiversity in different areas: Legislations for the establishment of national parks and reserves, for development of forests, for the protection of wildlife animals, to regulate fish catches, promotes watershed management, etc. all in all are largely to do with the national government's dealings with biodiversity issues in general.

The most current bill now under consideration by Parliament the MNRE Bill 2003, have integrate the provisions of previous acts and incorporate relevant functions for the conservation and protection of conservation.

Biodiversity Strategies, Policies & Action Plans

In progress with legislation review, amendments and enactments key strategies, policies and action plans were also formulated or are being formulated to strengthen biodiversity conservation in the country. Those cited and discussed below are the key measures for consideration under biodiversity adaptations to climate impacts:

· National Biodiversity Strategy & Action Plan 1998-2001 – Approved and launched in 2001, this is the national framework for the conservation and sustainable use of the country’s biodiversity. If its provisions in eight thematic areas are effectively pursued they could greatly help in building the resilience of the country’s biological systems against climate impacts. However the current lack of resources will postpone indefinitely the implementation of many of its most urgent actions.

· National Biodiversity Policy 2000-2004 – This policy in currently under its final review and approval by Cabinet. Corollary to the biodiversity strategy the policy identifies priority actions under the strategy for implementation in the short, medium and long terms.

· National Invasive Species Strategy 2002-2004 – Still under formulation and approval this new strategy is intended to stem the spread of invasive and aggressive exotic species into the remaining indigenous ecosystems. Overlaps of the responsibilities under the two main agencies of government for driving this strategy is yet to be completely resolved in order to complete its provisions on clear collaborative and independent lines of actions.

· Watershed Management Strategy 1989-2004 – Still under consideration in the same situation as that of the invasive species strategy.

· National Biosafety Framework 2003-2004 – The same with the invasive and watershed strategy this is a newly formulated measure to address the impact of living modified organisms introduced or planned to be introduced into the country.

· There are other strategies and policies which have important bearings on biodiversity vulnerbility and resilience. Among them are the Landuse, Population, Climate Change, EIA and Waste Management Policies and the Planning and Urban Management and Coastal Infrastructure Management Strategies.  Some of these are discussed here which are highly relevant for consideration under this sector:

· The EIA policy is yet to fully incorporate the key priorities for biodiversity conservation in Samoa – such as  the needs of priority conservation sites  (e.g. case of the Vaiupu the last largest inland forest marsh in Samoa under consideration for augmenting the Afulilo hydro-scheme); and threats of aggressive exotic and even invasive species of plants and animals now in the country and may be introduced in the future.

· The Coastal Infrastructure Management Strategy is very important to the conservation of coastal biodiversity.  

· Planning and Urban Management: A key area of concern here is the management of ecosystems in urban development, for instance the productive mangrove and lagoon ecosystems in Apia – the Vaiusu Bay – and the coastal forest areas acquired for Salelologa township. Social and economic valuation of these resources should be incorporated as part and parcel of urban planning and management activities.

 Biodiversity Management Systems

There are eight (8) different types of biodiversity management systems practiced in Samoa, namely, National Parks, Nature Reserves, Watershed Management, Conservation Areas, Village Agreements, Fisheries Reserves, Sites of Tourism Significance and Traditional Protection Systems.

Biodiversity Enabling Programmes

Some of the key current coping program executed by the Government, which are mostly funded externally by international and regional donor agencies, includes are being cited below. Many of this supplement or complement biodiversity management system under village communities:

· MNRE-IUCN Marine Protected Area Project (MPA)

· MNRE-SPREP International Waters Project (IWP)

· MNRE-UNDP/GEF Biodiversity Enabling Project (NBSAP)

· MNRE-UNEP/GEF Biosafety Framework Project (NBF)

· MNRE Watershed Management Project

· MAFFM Village Fisheries Reserves Project

· MAFFM Community Forests Project

· MAFFM-GTZ Indigenous Forest Utilisaiton Project

· MAFFM-SPC Indigenous Genetic Resources Project

Non-governmental organisations are also engaged with some of the village communities in areas of forest conservation and species protection such as in the conservation of native forest ecosystems villages at the villages of Tafua, Faala, Falealupo and Aopo in Savaii and Uafato in Upolu.

Regional & International MEAs

The framing of most of the biodiversity enabling activities of the state and civil society are to a large extend guided by provisions of inter-governmental biodiversity MEAs Samoa is a party of. So far Samoa has acceded to 8 such inter-governmental instruments (5 international and 3 regional MEAs).

As a party to biodiversity of MEAs Samoa gained opportunties in expertial and financial assistance (mainly under the 5 international MEAs) to carry out biodiversity work for meeting her obligations under the MEAs and at the same time enhance the conservation of her biological resources. Programmes mentioned above such as the NBSAP, IWP, NBF and MPA were only made possible with funding acquired from national, regional and international donors from under the framework of MEAs.

7.6.3 Potential Barriers

The main barriers to the implementation of coping measures are: 

The main weaknesses in these legislation are the controversial overlaps of mandates among the national agencies ordained under them and the lack of resources to enforce them.

Inadequate Level of Available Resources

With much of the biodiversity conservation work needed which should be carried out at the local community level, there is at present a great need for effective holistic processes of education, awareness, and training that can raise the capacity of villagers to commit to this work in integration with their other social and economic needs. An extensive outlay of financial and human resources is therefore required.

Legislative Framework

Moreover while most of the sites for priority conservation of biodiversity in Samoa are under the authorities of local communities, there is no legal basis provided for village communities establishment of protected or conservation areas.

Lack of Effective Information Management System

This means the lack of integrative information management systems. Results of various surveys in different fields with strong linkages are yet to be fully integrated in order to give people and communities much broader outlines of issues and problems in biodiversity conservation and in other areas of development.

Absence of Effective Institutional Arrangements in Local Communities

This refers to both the quality and quantity of the governors, the governed and the governing structures at the village level. There is much resources needed to increase the capacity and scope of action of these elements of institutional arrangements or governance at the local levels in order to effectively incorporate in their decision- making processes biodiversity and other issues at the level of urgency now required from them.
7.6.4 Recommendation

The following recommendations target key areas of concern in the conservation of biodiversity in relation to climate change impacts. 

· Review of current adaptation and coping strategy to enhance biodiversity management considering climate change and climate variability

· Establish and develop a BIS to store, manipulate and analyse data on biodiversity

· Strengthen Local Governing Structures; Define an appropriate extension of their powers and functions to incorporate principles of sustainable land use and environment conservation especially in priority conservation sites and for priority species protection

· Review existing legislation in light of climate change 

· Review the role of communities to ensure their participation and involvement enhance the sustainable management of biodiversity

· Biodiversity inventory and assessment of the ecological status of key priority sites, key fauna and flora species for conservation as well as the pressures affecting the sustainability of the site and its biodiversity content.   This is critical especially considering the damage done to the agriculture and forestry resource by Tropical Cyclone Heta in January 2004

7.7 Fisheries

7.7.1 Vulnerability to Climate Change and Climate Variability

The impacts of climate change on fisheries are complex and in some cases are indirect (IPCC 2001).  Sea level rise as critical in the islands will have an adverse impact only if the rate of the rise were far more rapid than the current succession of coastal systems i.e. mangroves, seagrass and corals which are breeding grounds for fish and other marine lives.  Projected increase in Carbon dioxide concentration coupled with coral bleaching will impact reef development that provides a habitat for fishes.

Rise in sea level in association with increasing Sea Surface Temperature’s (SST) and changes in climate patterns can affect low-lying areas of the Samoan islands (Skelton et al., 2000). Increasing SST’s can influence frequency and severity of coral bleaching events. This was depicted in the 1997 – 1998 bleaching event, evident at the Palolo Deep National Marine Reserve, around Apia and some rural areas, although not as lethal (Skelton et al., 2000 

Excessive wash down of silt to the marine environment due to inland flooding coupled by strong currents along coastal areas and soil erosion contribute enormously to mortality and decrease in survival rate of restocking species. This in estimation will result in 30% mortality rate or even higher due to onsets of tropical cyclones amok. 

According to post cyclone damages assessment caused by cyclone Ofa and Val, almost 90% of live coral forms in the coastal areas of Upolu and Savaii were destroyed and less than 50% of fish abundance in the lagoon and coral reefs areas.

Tropical cyclones have significant impact on the survival of restocking species as they get displaced and washed to unsuitable areas. To some extent, a huge amount of money (recovery costs) has to be spent on rehabilitation programmes and activities. Not only that, but it obviously takes a longer period of time to recover or rehabilitate themselves.  Projected higher frequency and strength with Tropical Cyclones due to climate change will affect these efforts in marine conservation and protected areas.

The effects of El-Nino causing temperature variations influence the availability of nutrients to name a few, pose unfavorable condition for the fishery industry.  A study conducted by the Michael P. Hammet and Cheryl Anderson, University of Hawaii on Impact of El Nino on Tuna fisheries in the US –Affiliated Pacific Islands discovered a relationship between El Nino and the quantity of catch. Where warmer sea surface temperature are recorded, the catch was recorded very low. During a strong El Nino, tuna fish tends to migrate from the East to the West. This when sea surface temperatures in Cook Islands to the East are higher than on the western side of the region. This reverses during La Nina periods, when SST is higher on the western Side than of the East of region. This result in low catches as experienced by the Samoa fishing industry. 

Commercially, more fishing vessels became less active due to the decline in catch rates as a result of seasonal changes and are tied up or berthed at the Fisheries wharf. Some have been put out of commission for over a month and some for over a year. For this, Fisheries has been flexible in bending berthing fees in assistance to financial hardship faced by fishing vessel owners.

Community-based Marine Resources Management Program, stock recruitment of trochus and giant clams into Marine Protected Areas (MPAs) of the village communities were directly affected by climate changes (cyclone Heta damage report 2004 submitted by FD) Instead, it should increase the likelihood of successful spawning thus results in the increase of their population density.

7.7.2 Adaptation and Coping Strategy

(i)
Institutional Arrangement

Fisheries Division’s mission statement states that; 

· to take actions that promote the optimum and ecologically sustainable use of the country’s fishery resources and, 

· to develop suitable alternatives to substitute for harvesting depleted resources and maximize benefits to Samoa. 

(MAFFM Corporate Plan)

(i) Climate Change and Climate Variability

The impacts of climate change on fisheries are complex and in some cases are indirect (IPCC 2001).  Sea level rise as critical in the islands will have an adverse impact only if the rate of the rise were far more rapid than the current succession of coastal systems i.e. mangroves, seagrass and corals which are breeding grounds for fish and other marine lives.  Projected increase in Carbon dioxide concentration coupled with coral bleaching will impact reef development that provides a habitat for fishes.

Tropical cyclones have significant impact on the survival of restocking species as they get displaced and washed to unsuitable areas. To some extent, a huge amount of money (recovery costs) has to be spent on rehabilitation programs and activities. Not only that, but it obviously takes a longer period of time to recover or rehabilitate themselves.  Projected higher frequency and strength with Tropical Cyclones due to climate change will affect these efforts in marine conservation and protected areas.

Community-based Marine Resources Management Program, stock recruitment of trochus and giant clams into Marine Protected Areas (MPAs) of the village communities were directly affected by climate changes (cyclone Heta damage report 2004 submitted by FD).
Several management strategies are in place for minimizing the adverse impact of climate change on fish stocks are in place. This includes the Fisheries Act 1998 which recognizes the establishment and management of marine and protected areas for identified critical species. With regards to Marine ecosystems that provides breeding ground for fish, MNRE are implementing measures which includes conservation, restoration and enhancement of vital habitat like mangroves, coral reefs and seagrass.

List Marine Reserves and protected areas

However, it has been noticed that changes in climate and its impact on the marine environment has in most cases adversely affected the Fisheries Division from achieving its goals. According to the Fisheries Division 

The Fisheries Division is carrying out activities so to provide guidance and information to better manage the fisheries resources. These include; 

· Monitoring of the percentage cover of corals and other benthos organisms

· Conducting boat census for the determination of Samoa’s fleet fishing effort

· Surveying of offshore and inshore landings from the fish market, roadsides and major rural fishing ports.

· Restocking of depleted species such as trochus and clams into Marine Reserves

Reporting on damages to Fisheries assets caused by natural disasters such as cyclone and tidal waves

Biological Research on important fish species. 

Most of these activities aim at collecting information for better management and to explore alternative ideas on maximum sustainable and profitable utilization of Samoa’s limited fishery resources. Fishing effort also decreases due to less active vessels (alias) as a result of decline in catch rates. After cyclones, corals and other benthos                                                                                             organisms suffers high mortality and result in decline in the number of inshore fish and invertebrates. 

Assessment of the results from the abovementioned activities can potentially identify the vulnerabilities of the fisheries sector to climate change because of the practicality, affordability and efficiency of the approach.  

Mechanisms to address climate change impacts were outlined by Skelton et al. (2000) together with existing mechanisms outlined by the Division of Environment and Conservation. These focus on conservation efforts, improved management, public awareness and installment of policies and regulations for action.

Progress in the protection of the marine environment has seen the establishment of several marine protected areas around the islands. The Fisheries Division Village Extension Programme after collaboration with the village establishes fish reserves all varying in size. These reserves usually between adjacent coastal villages form a network to protect fish stocks and provide larval recruitment grounds. So far this programme has been successful.

In addition, the Palolo Deep National Marine Reserve, first declared in the Pacific, is the only recognized marine reserve in Samoa. Its location next to the Apia harbour makes this reserve unique because of the influences of the harbour and a near-by river flushing into the harbour. Skelton and South (1999), Lovell and Toloa (1994) have recorded the fauna and flora, the latter in particular, of Palolo Deep.  The International Union for the Conservation of Nature (IUCN) has established two multipurpose marine parks at Aleipata and Safata Districts. Their goals are for the protection and sustainable use of the coastal marine biodiversity in Samoa.

Samoa’s inshore fisheries resources are very fragile due to its limited reef areas and its vulnerability to climate changes. Following its destruction after two tropical cyclones (Ofa & Val) in the early nineties, the Fisheries Division focused on developing offshore fishing through the introduction of commercially important vertical and horizontal long line fishing techniques. This was successful and popular amongst the local fishermen and from the mid to the late nineties the tuna fishery resources became one of the major exports for the Samoa’s economy (Fig 1). 

(Figure 1)
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(Source: FD Annual Report 2002-2003) 

7.7.3 Potential Barriers

While there exist the Fisheries Act 1998 which guides the management and protection of fisheries resources, shortcomings are observed due to the following;

· Lack of information to support relevant policies and plans

· Lack of manpower to evaluate and monitor activities

· Scientific research on impact of climate variability and change on fish stock

7.7.4 Recommendation 

· There is need for a development of legislation with appropriate provisions that should be thoroughly implemented. 

· Information collection on fish catches and uses to be well documented.  This could be carried out through trainings and relevant workshops.

· Develop appropriate strategies for the management of fish stocks and related ecosystems between Fisheries and Environment Divisions

· It is important to facilitate proper consultations with village communities regarding the vulnerabilities caused by seasonal changes. 

7.8 Trade and Industry

7.8.1 Vulnerability to Climate Change

Being that Samoa’s economy is dependent on agricultural products and fisheries for exports, the impacts of climate change and climate variability on Samoa’s environment will result in the following:

· interruptions in production due to disruptions in energy supplies;

· delays in the receipt of raw materials due to impacts on transport;

· inability to meet the required quantity and quality of agricultural produce; delays in meeting market demands, and

· loss of both competitiveness and markets, leading in turn to socio-economic disruptions.
 

Further disadvantages will include inability to gain from economies of scale; dependence on remote and alarmingly shrinking market opportunities; high cost for energy, transportation and communication; and a further fragile natural environment with little resilience to natural disasters.

Following Cyclone Ofa and Valerie in the early 1990s, there was a decline in exports. The value of agro-processed exports declined dramatically with perhaps the exception of coconut cream, which saw the importation of coconuts from neighbouring Pacific Island countries to continue production of coconut cream. The export value of taro remained relatively the same until it was affected by the taro leaf blight in 1994. The export value of beer and cigarette on the other hand did not seem to be affected shortly after the cyclones. It was soon after Cyclone Val that the automotive wire harness company commenced exports, which helped boost our trade balance. 

Samoa’s exports of agricultural based products are affected largely by our islands’ vulnerability to natural disasters and extreme weather patterns at times; this will alter the growth and production of these products.. This is especially so as Samoa relies heavily on agro processing for most exports. 

It is reported that the most substantial impact of climate change would be losses of coastal infrastructure and land
, a fact that is not lost on the people of Samoa, in particular farmers, fishermen and traders, whose livelihood depend on local produce. 

Samoa’s vulnerability to climate change and climate variability is reflected by the impacts of past cyclones and other natural disasters on the industrial and production sectors, in particular investment in buildings and production supplies of raw materials. The largest industrial venture in Samoa, Yazaki (EDS) Samoa Ltd processes automotive components for export to Australia. Although raw materials required for the production of automotive parts are sourced from Australia and Japan, the availability of these raw materials will also be determined by the climate change and variabilities affecting the supplier country. 

The value of Samoa’s fish exports has been on the decline over the last two (2) years. There is concern that the available catch in our fishing zones are declining steadily, but that there are no available information at hand to confirm whether this is primarily the result of over fishing, or seasonal variations caused by the El Nino phenomenon. . Some entrepreneurs are of the opinion that fish have moved to other parts of the Pacific Ocean given rising sea temperatures. 

With the export of cocoa, there is little and/or no export in the years following Cyclone Ofa and Val. This crop is affected by extreme drought and export figures have not been substantial, if any, to be recorded in the Central Bank database as one of Samoa’s main exports. 

Samoa’s infant aquaculture sector is vulnerable to extreme floods and heavy rain. Such was the case following Cyclone Ofa.

According to an agro-based producer in Samoa
, climate change and climate variability have tremendous influence on his business ~ it either results in an almost continual season of producing raw material, thus resulting in a surplus of supply and higher purchasing power, or alternatively, severe climate change will affect and subsequently reduce his supply of seasonal raw materials, resulting in shortages of produce and high manufacturing costs. 

A nonu juice producer in Samoa has said that with the damages done by the recent Cyclone Heta to the nonu trees, it would take his business six (6) months to get back to full production.
 

7.8.2 Adaptation and Coping Strategies

(i) Institutional Arrangement

Government Trade and Industries is mandated under the Trade, Commerce and Industry Act 1990 with a mission to facilitate the development of Samoa’s Economy through the provision of relevant and timely policy advice, assistance and support to the private sector (urban and rural) to achieve national goals and priorities.

(ii) Climate Change and Climate variability

There are at present no direct coping strategies that the trade and industry sectors use to cope with adverse impacts of climate change and climate related issues. Assessments of impacts of climate change on the economies of island countries like Samoa, in particular cooperation and knowledge of impacts of climate change on trade and industry, are very limited. Strategies therefore that follow are based on experiences of individual entrepreneurs in coping with stresses caused by climate change and climate variability.  
Sourcing raw materials from neighbouring Pacific Island countries is a possible alternative if Samoa’s supply of agricultural based products such as coconuts is devastated.
 Such was the case when coconuts were imported for the manufacture of coconut cream after Cyclone Val struck in December 1991. In line with this option of alternative sourcing, the recently enforced Pacific Island Countries Trade Agreement Samoa (PICTA) could become useful in situations such as this. Samoa was one of the first to sign this agreement, which allows for duty free market access of products originating from the 14 Forum Island Countries.

An agro-producer had advised that because they produced a variety of agro-based finished products, they subsequently grow produce that are in season and are well suited to existing climate, and in the absence of good weather, produce whatever product they are able to. 

For the nonu juice producer, good weather a few months ago not only increased the supply of nonu fruits, but also produced other sun-dried fruits, which made for excellent juices. However, changing climate patterns means that they will have to resort to building and using electric driers to dry fruits, resulting in lower quality juice, and higher costs of productions. 

As the global trading environment becomes increasingly integrated, the challenges faced by Samoa as it prepares for WTO accession include; dealing with the erosion of preferential markets, meeting the costs of accession and being a member of WTO, trade diversification including the development of niche markets, minimisation of social costs and consideration of measures which could lead to compromised traditional practices in order to produce exportable products or services.

· Samoa as a Least Developed Country has received technical assistance under the Integrated Framework for Technical Assistance to the LDCs in preparation for accession

· Samoa along with other Pacific countries have made significant progress in enhancing regional economic integration, redefining relationships with each other and looking at a replacement for SPARTECA. Trade with Asian countries has also expanded in the mid 1990s.

· Taking advantage of niche markets is not new in Samoa. The Samoa business community has worked hard to identify the advantage of such opportunities in areas such as ecotourism, exports of high quality fish and local product exports to Samoans living overseas. The fisheries sector has experienced significant growth but in undertaking this expansion there has been a need to introduce stricter laws and regulations relating to safety at seas and ensuring the quality of the catch.

· The Government has concentrated its efforts on macroeconomic reforms, which are essential for the enhancement of export competitiveness.
· A regional trade agreement to set up the Pacific Island Free Trade Agreement (PICTA) was signed in August 2001.
For large commercial industries, comprised of construction, tourism and transport sectors, information gathered on climate changes will facilitate the development of policy measures that will benefit the economy as a whole. It will also ensure that policy measures for one sector would not unfairly affect another, and that coordination between the various sectors will result in the sustainable development and use of Samoa’s limited natural resources. In addition to government efforts, concerted efforts of those in the trade and industry sectors to promote awareness and identify ways to minimise adverse impacts of climate change on their respective trades will further facilitate the development and transfer of environmentally sound technology between themselves, with the aim of contributing to sustainable and equitable development.  

7.8.3 Potential Barriers

There clearly is a lack of policy direction towards coping strategies within the trade and industry sectors. With our main exports, which are agriculture and fisheries, it is necessary that MAFFM should collaborate with Trade and Industries on appropriate strategy to match potential impacts of climate change on trading these products. 

There is a Government Export Guarantee Scheme
 in place that aims to boost exports by issuing Export Finance Guarantees (EFGs) as collateral to enable eligible exporters to obtain short-term finance (working capital) to prepare confirmed export orders. The insurance policy requirement of the Scheme aims to strengthen the confidence of both existing and new companies to produce new products for export as well as to export existing products to new lucrative markets overseas. However, there are no specific measures to address impacts of climate change on business and export production.

A manufacturer has said that agro-based manufacturing adds value to the agricultural sector but is not presently recognised as a priority by Government. Farmers receive assistance when impacted adversely by climatic changes, which does not happen for manufacturers. Inadequate government policy and assistance are sometimes used to divert attention from agro-based industries, and farmers are instead paid to plant for a fictional market. 
Furthermore, Samoa as a whole is vulnerable to natural as well as environmental disasters, and has a limited capacity to respond to and recover from such disasters. Samoa is limited in size compared to its larger developing counterparts in say for instance, Asia, and with its vulnerable economy and dependence on its narrow resource base, has no means of influencing the terms of trade for its own benefit. 

Information collected on the impacts of climate change on the economies of island countries like Samoa, in particular cooperation and knowledge of impacts of climate change on trade and industry, are very limited. Many discussions have centered around trade promotion and development, including matters surrounding sustainable development, but less prominently about trade and the environment. 

7.8.4 Recommendations

It is important to know and understand that Samoa’s trade and industries are important to and plays an invaluable role in Samoa’s economy. As our manufacturing base is limited, Samoa needs to encourage diversification of agricultural and commercial products for not only the domestic market but for exports as well. Given our vulnerability to climatic changes, it would be ideal to seek assistance in adapting to these changes.

Samoa is in the process of becoming a member of the World Trade Organization, a rules-based organization governing the multilateral trading system. In negotiating Samoa’s accession terms, our negotiators are being careful in making commitments, taking into account Samoa’s vulnerability to natural disasters and climate change. There are Safeguard provisions in which Samoa will consider carefully.

Agro-based manufacturing needs to be encouraged. It adds value to the work of the farmers and can be used to develop niche industries. It needs a closer liaison between the manufacturers and the Ministry of Agriculture. This will provide an opportunity for farmers to receive vitally needed information and manufacturers of vitally needed raw materials. 

The Government of Samoa should consider the vulnerability of the industries to climate change effects and should be able to assist those affected by providing across the board support (in terms of raw materials duties etc) to help the industry with the supply of raw materials. The private sector would wish to encourage Government to further assist by educating the public on weather and climate change. It is important especially for the trade and industry sector to make changes according to the changing climate and adapt to it.

It is essential that capacity building in trade and environment is strengthened, and to establish, as appropriate, coordinating mechanisms or methodologies for policy planning and implementation with respect to these sectors. In identifying both the detrimental and beneficial affects of climate change on human and natural systems, in particular with respect to the trade and industry sectors of Samoa, it will be useful to develop methodologies for impact assessment most suited for these sectors, namely the modeling; empirical analogue studies and expert judgment methodologies.   

It will also be necessary to monitor, survey and collect data on climate change and climate variability with respect to the trade and industry sectors. The effects and socio-economic impacts of climate change and climate variability will also need continuous assessment and monitoring. Public and political understanding of the potential impacts of climate change on the trade and industry sectors must be encouraged and improved. This will lead to the formulation of comprehensive strategies and measures on adaptation to climate change that would contribute to a better understanding of the range of issues associated with the development of the methodologies to facilitate adequate adaptation to climate change.

7.9 Works, Transport and Infrastructure

7.9.1 Vulnerability to Climate Change and Climate Variability

Infrastructure development is seen as critical for private sector development. But more importantly the provision of services such as water, electricity, road transport, shipping services and telephone communication, is considered an effective vehicle for redistribution of national wealth.  Consistent with the theme of ensuring that the community shares the benefits of development, infrastructure development will be rigorously pursued to ensure total coverage. Currently the whole country is served by tar-sealed road systems, there is a well developed shipping service linking both islands. Eighty percent of the country has electricity and access to potable water. Telephone systems extend to the rural areas.

Samoa is subjected to frequent cyclones, and Cyclones Ofa and Val in 1990 and 1991, which were 50- and 100-year events, caused a total of $440 million of damages (four times the GDP) and 23 fatalities.    Normal coastal and waterway erosion also pose risks to communities and infrastructure in the coastal zone.  Activities such as local reclamation and wall construction, sand-mining, discharge of water, etc. disturb natural currents and deposition processes, potentially exposing parts of the coast to greater risk.  Risk exposure will continue to rise if economic and social activities are allowed to expand uncontrolled into areas subject to natural hazards.  (IDA IAM PAD 1999)

It would appear from this analysis that the North facing coast of Samoa, especially Apia Harbour, is likely to be the most susceptible to large waves and storm tides generated by tropical cyclones. Notwithstanding, the entire 573km-long Samoa coastline has experienced (Gibbs 2000).

7.9.2 Adaptation and Coping strategies

(i) Institutional Arrangement

The Ministry of Works (previously known as the DoW) went through an institutional reform program for efficiency and better management.  The reform was in line with the Government SES, which promote partnership between government and the private sector. The outcome of the reform provided the Ministry with a more regulatory role while all works were to be outsourced to the Private.  About 60% of the staff was given a redundancy packages plus the option of setting up business or working for the private sector

(ii) Climate Change and Climate Variability

The works, transport and infrastructure sector is the most vulnerable in terms of recovery cost in the event of tropical cyclones. Given that much of the works, transport and infrastructure are located around the coast, they are very vulnerable to extreme wave action induced by tropical cyclones. Seasonal heavy rainfall during the wet season resulting in overflow streams causing damages on road crossing and bridges.

Much effort was placed on Infrastructure management since the experience from Tropical Cyclone Ofa and Val. 
Roads Asset Management System (RAMS)

A RAMS is currently operating in MWTI.  The database contains information on all bridges, sea walls, fords, groynes and roads around the country. In the event of a cyclone like Tropical Cyclone Heta in January 2004, this information will be critical in the assessment for new or rehabilitation works 

Figure 9: TC Heta Assessment Works
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CIM  Plans

The CIM Plans that were produced under IAM Project proposed a mixture of soft and hard solution that would enhance the resilience of infrastructure assets and communities from coastal erosion, coastal flooding and landslide induced by tropical cyclones. While soft solutions primarily focus on community driven activities like revegetation and development of specific management plans for the specific resources affected, hard solutions like seawall, new or relocated roads were also agreed on between communities and government.  Having gone through community consultation as well as government, it is envisage that MWTI will formulate a works program based on what had come out of these CIM Plans.  Already CIM Plans for 15 Districts have been prepared with the remaining 28 to be completed by 1997, the end of the IAM Program. Selection of districts was based on their vulnerability index that was large determined by the CHZ Activity under IAM Program, which mapped the whole coastline of Samoa for Coastal Erosion, Coastal Flooding and Landslides.

Codes of Environmental Practise

The Interim Codes of Environmental Practice (COEPs) focus on road planning, design, construction and maintenance, and associated coastal protection works. The COEPs are set out to ensure that minimum environmental standards are met and that appropriate procedures are undertaken to reduce the environmental impact of various activities related to road works and services. The COEPs are considered interim, as they need to be fully reviewed in relation to Samoa’s practices and legislation. For the implementation of the COEPs, an MoU had been signed between MWTI as the proponent and MNRE as the regulator.

Building Code and Manual

7.9.1 Potential Barriers

· Lack of Engineers with the Ministry to supervise and manage contracts

· Lack knowledge on contract management for works

· Rock seawalls tend to be preferred by communities for their perceived protection, but they have high physical and visual impact on the beach environment and can be counter-productive

· Rock Seawalls build by villagers lack design standards  and were easily affected by waves during the cyclone.

· Budget constraint hinders works program implementation

· Land ownership and tenure

· Communities preference for coastal location to access marine resources 

7.9.1 Recommendation

7.10 Tourisms

7.10.1 Vulnerability to Climate Change and Climate Variability

It is widely acknowledge that the effects of climate change on the tourisms sector will be both direct and indirect.

The projected sea-level rise would disrupt the sector through loss of beaches, inundation, degradation of coastal systems, saline intrusion and damage to critical infrastructure.   Already, localized variability in tides is affecting some resorts.

While there exist good hotels and motels for accommodation, most tourists preferred staying at resorts and beach fales to be close to the beach and away from Apia.  These resort and beach fales are primarily for day visits and are in no condition to withstand winds Tropical Cyclones . Projected increase in strength and frequency in Tropical cyclones would blow down these setups

Droughts pose more water shortage in tourism potential sites in the north west parts of Savaii (a problem already facing the tourism operators and villages)

Water quality is affected due to extreme runoff to Reservoirs during heavy flooding.  This resulted in vector and water borne diseases.  Dangue fever and typhoid have distinct outbreaks due to contaminated water quality.  This had impact on tourists’ arrival around that period. 

Very humid conditions could distract tourists visiting Samoa. Increase Temperatures could redirect them to warm comfortable destinations

7.10.2 Adaptation and Coping strategies

(i)
Institutional Arrangement

Samoa Tourism Authority previously known as Samoa Visitors Bureau was established in 1984 when the Parliament passed the Western Samoa Visitors Bureau Act 1984. Functions of this corporate body include:

· To encourage visits to Samoa by people from other countries and travel and holidays within Samoa by people from Western Samoa or other countries

· To encourage the development and improvement of facilities for tourists

· To coordinate the activities of persons providing services for tourists

· To advise the Government on all matters relating to tourism; and

· To prepare, implement and maintain a comprehensive tourism development plan for Western Samoa.

· (From Western Samoa Statutes Reprint. Vol.6, 1997.)

· The Act was then amended and passed by Parliament in 2003, to change its name to Samoa Tourism Authority.

The Samoa Tourism Development Plan 2002-2006 does not identify any strategy to cope with the climate issue despite an integral player in Samoas economy This could be explained in terms of its function as a service sector rather than an export or a resource like agriculture and fisheries.., 

(ii) Climate Change and Climate Variability

The Human Resource Development Division of STA s focusing on building awareness and training activities  for the operators to understand the issue of Global Warming and its adverse impacts to tourism development. Earlier this year, STA in collaboration with SPREP, MNRE, MWTI and the Meteorology of MAFFM conducted a three day workshop in Savaii addressing the following: 

· Why and how Cyclones are formed

· Parts of the globe they are usually formed

· Cyclone prone areas of the globe

· Wind directions

· Wind speed

· Expected damages

· Methods to take by operators to minimise damages to properties.

This is one of the many activities of this kind the Tourisms industry could engaged on.

(TOURISMS SECTOR REPORT))

7.10.3 Potential Barriers

The issue of Climate Change has no doubt is affecting the Tourism industry, yet there are no strategies put in place as counter-measures. The following highlight these barriers:

· Limited knowledge on climate change and related impacts

· Lack of awareness activities on climate change

· Lack of policies in other sector that promotes the tourisms inductry

· Lack of funding  available to implement counter-measures for climate change in the Tourism industry.

· Uncertainty on projected trends of climate changes

· Absent of clear protocols and procedures to involve other sectors and communities in promoting the industry

7.10.4 Recommendation

The following outline some of the recommendations for these tourism potential sites.

· Installation of water 

· Installation of long lasting water tanks for storage

· Collect Rainwater in appropriate storage tanks for use

· Strengthening awareness programmes to the tourism sector about climate change and its consequences.

· Making funds available for the tourism sector to assist in climate change programmes.

· Build Beach Fales and resort to standard building codes

· Consider feasibility studies on impact of coastal protection measures to the tourisms industry

7.11 Urban Planning and Development

7.11. Vulnerability to Climate Change and Climate Variability 

Apia, the capital of Samoa centers all utility services and operations.  These centralization approach will create havoc should 

The implications of urban growth in Apia and its adjoining areas will continue to rise without an integrated strategic response, and its growth corridor to North West Upolu will be pressured to accommodate such growth. These patterns of growth will lead to continued pressure on resources of Apia as well as continued economic, social and environmental change within the wider regions of the country.  In this context, the unplanned expansion of Apia cannot be ignored as urban environmental problems continue to rise. The range of issues predominant include domestic and industrial waste disposal, overcrowding and privacy issues associated with siting new houses; flooding caused by building on flood prone and poorly drained lands; dead animals such as cattle and dogs; reclamation of coastal lands and destruction of mangroves; septic tank effluent flowing into the groundwater and coastal ecosystems; and urban catchments impacts on water quality and land resources.

An integrated system of urban management and planning is an integral part of sustainable development and environmental management. It takes on a holistic approach to achieving the planning and management of development goals and objectives at the national, regional and local levels. It is hoped that the most recent development of a Planning and Urban management agency initiated under an ADB funded project would finally give rise to the incremental and staged birth of a planning mechanism for Samoa.

Table 15: The regional distribution of population in 1991  and 2001 censuses

	
	Population Number


	% Population Share
	Population Number


	% Population Share

	Region within Samoa
	1991
	
	2001
	

	Apia Urban Area
	34,126
	21
	38,557
	22

	North West Upolu
	40,409
	25
	52,412
	30

	Rest of Upolu
	41,713
	26
	41,345
	24

	Savaii
	45,050
	28
	41.826
	24

	Samoa
	161,298
	100
	174,140
	100


The ADB/GoS report (2001) stresses the need for an integrated urban planning mechanism for Apia given an increase in the size of Apia urban area, and its number of residents by 26 %. Table 6 compares the changing population of Apia from 1981 to 1999 with its changing boundaries and service coverage.

Table.6
Population – Urban Apia, 1981 - 1999

	Population indicator
	1981 Population and Housing Census
	1991 Population and Housing Census
	1999 Agricultural Census

	No. Persons on Growing Apia
	45881 (4 districts)
	48616 (4 districts)
	61,401 (6 districts)

	% growth increase in urban population 
	NA (1971 – 1981)
	6% (1981 – 1991)
	26% (1991 – 1999)

	Population of Samoa
	156,349
	161,298
	164,217

	% urban share of national population
	28%
	30%
	37%


(Source: 1991 Census of Population and Housing and 1999 Agricultural Census)

The Apia urban area is rapidly growing, dominating the settlement pattern in Samoa with over 350 smaller rural villages supporting it (ADB/GoS, 2001). The prevalent development pattern emerging is one where both rural and urban villages are generally located close to the coast. Villages are growing rapidly in the urban hinterland, stretching to the extent of their village boundaries. As a result, villages now form one linear strip of urban development between Apia and Faleolo. The same pattern is also evident in Salelologa on the south-eastern Savaii but on a much smaller scale. The benefits of being nearest to national infrastructure providing urban services or transportation, electricity, telecommunications, such as better access and services has led to a shift in village set-ups in the urban area. The disadvantage of this centralization of services in Apia and the preference to be along the coast to access marine resources placed these infrastructure and communities in a very vulnerable situation to sea level and extreme weather events like Tropical cyclones.  In light of the current projection on Climate Change, frequency and intensity of Tropical cyclones will increase thus enhance vulneberability of these infrastructures as well as other government and community assets on these locations.

7.11.2 Adaptation and Coping strategies

(i) Institutional Arrangement

While the Planning Urban Management Agency had existed for nearly 3 years, Paliament has finally passed the PUMA Act in December 2003 giving a legal binding to implement its mandate as the main agency to provide consent and approval on all developments in Samoa. In addition, it coordinates efforts to manage waste and pollution control.  EIA as a critical requirement for consent and approval on development is promoted and implemented by PUMA.

Other relevant legislation include the Health Ordinance 1959,  the Poisons Act 1968,  Internal Affairs and Rural development Act 1983, Customs Tariff Act 1975, Public Works Ordinance 1959. 

The legal provisions for EIA are generally provided in Part (viii) of the Lands and Environment Act 1989. The draft EIA Regulations has been with government for sometime. It should be noted however that despite the absence of legislation for EIAs, its practise is already widespread by way of national policy and guidelines.
(ii) Climate Change and Climate Variability

Infrastructural developments for the protection of the urban and rural environment have progressed mainly in the area of waste disposal. The Vaitoloa landfill in the mangroves was closed and shifted to Tafaigata. The same is undergoing an upgrading development. A new landfill was also designated on the island of Savaii for disposal of inorganic waste generated.

A number of onsite sewage treatment plants have been constructed with new large buildings in town. Drains have been improved, a new seawall on beach road and footpaths have been established in suburban Apia. In the central business district, footpaths are currently being upgraded. Drainage is essential given extreme flooding during the wel season and seawall would provide protection for government infrastructure from storm tide induced by tropical cyclones.
Development programmes were not well coordinated, with individual government sectors promoting their own programmes, often in isolation from other efforts and sometimes in conflict with them. This ad hoc approach to planning and urban management resulted in a fragmented development system that wasted Samoa’s limited resources (GoS/NEMS, 1994). Progress in integrating environmental concerns into national planning and economic development has been reflected in the National Strategy of government where national policies to address environmental pollution have been prioritised and articulated in the first Statement of Economic Strategy for 1996-1997. 

The changes that have come about in the area of policy development, as a response to urban and rural environmental problems, although slow show tremendous progress. In 1992 the Lands and Environment Act 1989 provided both legislative and policy directions for the management of urban and rural environment. This Act is now know as the MNRE Bill 2003 to reflect the PSC Institutional Reform in 2002. The first major national policy initiative was the National Environment Development Strategy (NEMS) in 1994. Government’s national Statement of Economic Strategy later approved the same, where policy development within the area of waste management, land use, water, and population were prioritised.

The National Land Use Policy is expected to facilitate the expedient endorsement of this important initiative. Government’s endorsement of the National Coastal Infrastructure Management Strategy also stepped up the overall planning land uses in both the urban and rural communities. All these planning instruments also set the basis for future national planning, land use, and urban management and development directions.

The policies of government relating to mandatory environmental impact assessments of coastal projects add to the implementation of the land use policy. Guidelines for Environmental Impact Assessments have also been established and provide an invaluable reference for developers and DLSE reviewers as well. An interim Code of Environmental Practise (2001 (c )) currently provides guidance for major works of infrastructure service providers. Also providing support for ensuring environmental impacts of developments are addressed, the Treasury department released their Manual on Project Planning and Programming for National Development (1998), which specifies a requirement for environmental assessments.

7.11.3 Potential Barriers

While progress has been made in the various sectors of the urban and rural environment such as waste disposal, climate change, air pollution, and land use, the full achievement of objectives set out in the NEMS and national SES remain to be realised.  This is due to national, village and private initiatives being constrained by the lack of legal force behind legislative protection measures, lack of qualified personnel, lack of resources and incompatibilities with the social and cultural contexts, some of which have taken quite sometime to bridge.

For climate change in particular;

· There is the lack of policy direction integrating climate change in Urban and Rural Development  Planning.

· There is absence of a consultation framework targetingall sectors involve

· Uncontrol urban to rural drift

7.11.4 Recommendation

An integrated urban planning and management system for Apia that considers Climate Change should be premised on the following:.

Coordination and planning by a professional and fully resourced body or entity. 

There is increasing need for participation of all affected stakeholders in the planning process, as often development is happening without consideration of impacts on adjoining landowners;

· There should be equity of access to services;

· Study on the impact of Climate Change on urban and rural management

· Review existing policies and actions plans to accommodate climate vulnerability and adaptation options

· Feasibility study on infrastructure management and protecion in the town areas 

- There is need for support systems for village development such as land for plantations, recreational facilities good transport;

· Building codes

An integrated urban planning and management system is the means by which to manage the environment and the use of resources. It should provide the overarching tool by which to plan sustainable forms of development that will meet both community and government’s desired outcomes and expectations. 

7.12 Coastal Zone Management

7.12.1 Vulnerability to Climate Change and Climate Variability

Like most island nations in the Southwest Pacific Ocean, Samoa is, and will continue to be, subject to significant adverse effects from coastal hazards from time to time. The IAM Project carried out a Coastal Hazard Mapping that mapped the whole coastline of Samoa for coastal erosion, coastal flooding and landslide.. The CHZs adopted for this study included; Areas Sensitive to Coastal Hazards (ASCH), Coastal Erosion Hazard Zone (CEHZ), Coastal Flood Hazard Zone (CFHZ), and Coastal Landslip Hazard Zone (CLHZ). The lengths of the coastline and areas of land covered by the 4 types of CHZ (2000 Samoa CHZs) are listed in Table 16.

Table 16: Relative percentages of both coastline length (A) in kilometres (km) and land area (B) in hectares (ha) covered by the 4 different types of CHZ around the 573km-long coastlines of Samoa, determined by GIS from the 1999 Rectified Orthophotomaps.

	TYPE OF HAZARD ZONE
	SAVAI’I
	UPOLU
	MANONO
	APOLIMA
	ALEIPATA ISLANDS

	A
	CEHZ
	131.12 (49.9%)
	224.13 (78.6%)
	8.79 (100%)
	0.36 (7.6%)
	1.69 (14.2%)

	
	CFHZ
	126.81 (48.3%)
	235.45 (82.69%)
	8.79 (100%)
	0.36 (7.6%)
	1.8 (15.2%)

	
	CLHZ
	27.92 (10.6%)
	49.37 (17.3%)
	0
	4.36 (92.4%)
	10.19 (85.8%)

	
	ASCH
	103.07 (39.2%)
	7.08 (2.5%)
	0
	0
	0

	Total island perimeter (km)
	262.77
	285.09
	8.79
	4.72
	11.88

	B
	CEHZ
	710.38 (0.4%)
	1,221.77 (1.1%)
	38.42 (13.4%)
	3.19 (3.2%)
	7.48 (5.2%)

	
	CFHZ
	1,655.06 (1%)
	2,960.64 (2.6%)
	39.4 (13.7%)
	3.25 (3.3%)
	7.31 (5.1%)

	
	CLHZ
	191.93 (0.1%)
	449.96 (0.4%)
	0
	43.77 (44.5%)
	63.18 (43.8%)

	
	ASCH
	1,103.53 (0.6%)
	72.10 (0.1%)
	0
	0
	0

	Total island area (ha)
	170,210.48
	112,265.26
	286.99
	98.46
	144.15


7.12.2 Adaptation and Coping strategies

Figure XXX: Areas sensitive to coastal erosion
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(i) Institutional Framework

(ii) Climate Change and Climate Variability

Based on the CHZ, a CIM Strategy was prepared and was endorsed by cabinet in January 2001  The CIM Strategy is a national policy document, which outlines visions, goals, policies and objectives for management of coastal infrastructure. The Strategy has as its central vision ‘Resilience – Coastal Infrastructure and Communities Resilient to Natural Hazards’. To be resilient is to be adaptive, responsive and quick to recover so that communities are environmentally, socially and economically sustainable.
The objectives and policies outlined in the Strategy are separated into six management themes:

· National Principles for Management

· Local Principles for Management

· Information, Evaluation and Monitoring

· Education and Awareness

· Management and Use of Land and Resources

· Intervention Actions

 Based on the management themes of the CIM Strategy and the outcome of the CHZ Mapping, the CIM Plans provide guidance on the local level implementation of the principles and directions of the Strategy. The aim of the CIM Plan is to help communities and government to improve resilience by identifying preferred management actions and solutions. Not all the solutions may be actioned immediately but the plan will ensure that issues and options are identified for the long-term improvement of resilience of both infrastructure and communities.

The Coastal / Environmental Advisory Services provided guidance and training to staff of MNRE and MWTI involved with coastal works and environmental management on such topics as:

· Coastal processes

· Evaluation of alternatives

· Economic analysis

· Environmental Impact Assessment (EIA)

· Monitoring and mitigation of effects

· Use of current and draft environmental legislation

· Implementation of the Interim Codes of Environmental Practice

· The CIM Strategy and CIM Plans

The Interim Codes of Environmental Practice (COEPs) focus on road planning, design, construction and maintenance, and associated coastal protection works. The COEPs are set out to ensure that minimum environmental standards are met and that appropriate procedures are undertaken to reduce the environmental impact of various activities related to road works and services. The COEPs are considered interim, as they need to be fully reviewed in relation to Samoa’s practices and legislation.

7.12.3 Potential Barriers

Barriers to implementation

· Budget constraint to implement activities in the strategy

· Lack of knowledge to sustain and monitor activities

(To be completed)

7.12.4 Recommendation

· Monitoring should be undertaken at sites selected from the CSI stations used in the CHZ mapping exercise. The results of the monitoring would provide information for use in reviewing the CHZ maps at some stage in the future, or for undertaking more detailed CHZ mapping at sites of specific interest.

· The CHZ maps should be updated as appropriate. It is recommended that a decision as to whether to update the CHZ maps be made on the basis of a 5 yearly review of monitoring information. The CHZ maps should be updated after the occurrence of significant events such as a Class 4 or 5 tropical cyclone, tsunami, landslide, large earthquakes etc.

· More detailed (third order) CHZ mapping should be undertaken for sites where significant development is proposed.

· Complete CIM Plans for all Districts of Samoa.  While it is clear from the work completed to date that some Districts are more sensitive to Coastal Hazards than others it is important to develop the Partnership between Government and the Villages that is engendered through consultation.  

· The numerous implementation methods, other than the CIM Plans, specified in the CIM Strategy that are required to achieve the policies given in the Strategy, should also be implemented.,.

· Develop and investigate the possible solutions identified in the CIM Plans in more detail.  For each District a specific schedule and list of projects for managing infrastructure assets should be developed, which identifies preparation requirements, clearance requirements, approximate cost estimates, financing sources, implementation arrangements and timing.  These matters are the responsibility of the partner departments and corporations identified in the Implementation Guidelines.

· The CIM Plan process identifies issues of concern not directly related to Coastal Hazards that if acted upon would improve the resilience of these communities.  These issues are noted in the CIM Plans and should be picked up by the relevant authorities as programming permits.  Such issues include the provision of a sustainable domestic water supply and flooding from inland areas affecting roads, bridges, houses and other infrastructure.

· It is important to recognise that the CIM Plan is one of a number of tools and Plans that give effect to the CIM Strategy to improve resilience.  Consideration should be given to other plans for land-use management, Integrated Coastal Zone Management and also the existing plans for fisheries management and where they fit in the management of assets, resources and activities for the whole of Samoa.

7.13 Energy

7.13.1 Vulnerability to Climate Change and Climate Variability

The energy sector is one the fastest growing sector of the economy. Between 1989 and 1998, the primary energy supply, including biomass, grew at an overall average annual rate of 2.9 percent.  However, because of the slow growth in the utilisation of biomass, the overall rate masks the growth of the commercial energy market.  After remaining fairly flat through the middle of the decade because of an extended economic downturn and the commissioning of the Afulilo Hydroelectric Project in 1993, petroleum imports have increased at an average annual rate of about 30 percent in the two years since 1996.  

The 1990s saw the commercial primary energy supply (including hydroelectricity) and petroleum consumption both growing at an average annual of about 5.7 percent, while net final energy demand increased at a rate of 5.4 percent.  The fastest growing components of the primary energy supply were, as mentioned, hydroelectricity (6.6 percent), petrol (9.2 percent), and ADO (6.9 percent).  Petroleum consumption was approximately 43.1 million litres in 1989, increasing to about 71.2 million litres in 1998. 

The commercial energy sector in Samoa has expanded rapidly over the past ten years.  Key components of energy, especially electric power, have shown strong growth each year despite the lengthy period of economic downturn that followed the two cyclones in 1990 and 1991.  The previously dominant traditional energy supply (the non-cash economy supply of woodfuel and coconut residues still used by households and agro-industries) now accounts for less than half of Samoa’s primary energy supply.  Growth in all forms of commercial energy demand is expected to continue through the next ten years, with highest growth in electricity followed by transport fuels.  Of importance in regard to future fuel import volumes, is the fact that growth in electricity requirements will have to be met largely by increments to diesel generation.

Based on continued growth in transport demand, and a high growth in electricity consumption, the commercial primary energy supply and net final demand are expected to grow at about 3.7 percent per annum in the next five years, while petroleum consumption increases at 3.5 percent.  Petrol and ADO for transport are expected to grow at 2.7 percent and 2.9 percent per annum respectively, while ADO for power generation grows at 7.7 percent.  Growth in consumption of other petroleum products is likely to be low.  Petroleum consumption overall is expected to reach about 100 million litres per annum in 2008.  

Vulnerability with the energy sector .  Hydropower generation is the main energy source for hydroelectricity and it will be sensitive to precipitation amount, timing and temperature.  Drought, which dry up most rivers will impact the production and generation of hydroelectricity.
7.13.2 Adaptation and Coping strategies

(i) Institutional Arrangement

(Tobe inserted)

(ii) Climate Change and Climate Variability

Rapid growth in the commercial energy market brings with it increasingly urgent requirements for prudent management of the sector.  In the past year, the government has taken substantial steps to come to grips with weaknesses in both segments of the commercial energy market, electric power generation and petroleum imports and has set in place the following:

· A comprehensive power development plan has been adopted (1997)

· A tariff review has been carried out (April 1998)

· A substantial tariff increase was implemented (September 1998).  

Though important issues remain to be resolved-the power sector may yet undergo substantial restructuring-these measures have greatly increased confidence that the Electric Power Corporation will meet demand requirements in the years ahead.

In petroleum, the government has negotiated and implemented a new supply agreement in May 1998 with a single international oil company in place of two companies previously, which has rationalised supply conditions and resulted in a significant reduction in product prices.  

A key component of the new supply arrangement is government’s undertaking to construct new oil storage facilities.  These storage facilities in Sogi, Faleolo, Asau and the Matautu wharf have been completed. For the first time, government will own the majority of oil storage capacity in Samoa, which in turn improves its bargaining position with international suppliers.

Largely, the EPC Board of Directors has undertaken the power sector reforms, while the petroleum supply arrangement have been the responsibility of Treasury.  In the energy sector as a whole, there is a need to formalise the gains that have been made and to assign responsibilities throughout government for managing its myriad of central and ancillary aspects.  

These include, inter alia: proper energy facilities operation and management, adoption and enforcement of performance and environmental standards backed by appropriate legislation, promotion of prudent demand-side management, provision for effective monitoring of government-owned energy supply companies and facilities, and promotion of economically-viable renewable energy development.  These priorities require an unprecedented degree of interdepartmental co-operation in joint management of the energy sector.  It is proposed that Treasury take a primary co-ordinating role in the process.

The development of the energy policy is central to this whole exercise. The policy should be supported by an institutional structure with strengthened involvement of other departments that are necessary for its effective implementation. 

7.13.3 Potential Barriers

Energy had been regarded mainly as causes of climate change rather than impacts.  With all the energy imported from outside, Samoa energy sector will be largely determined by the overseas exporters. 

7.13.4 Recommendation

Renewable energy

Investigate on wave energy or solar energy

(To be revised)

8.0 Synergy Process 

To be inserted after finalization of sector reports

9.0 Reccomendations

10. Conclusion

�





Map 1. Major Conservation / Protected Area Systems in Samoa


Source: Samoa’s National Biodiversity Strategy and Action Plan 2001.
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