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A GENDERED RESPON3PE DROUGHTSHOCKS IN CHIVI SOWH; ZIMBABWE
J. Chinekd Musyoki A2, Kori E3, Chikoore H
Department of Geography and Gledormation Sciences, University of Venda, South Africa

Abstract

Climate change has global environmental challenges culminating in some of the worst, climatic disasters
such as floods and droughts. This has increased the population that is vulnerable to, and has to cope with
these climatic disasters. In Zimbabwe, dausehold level, there is a multiplicity of vulnerability and

coping mechanisms to this scourge. One of the significant aspects of the vulnerability and coping
mechanisms is the gender dimensions. This paper analyses the vulnerability of Chivi Southitgdoimu
drought and its adaptation with specific focus on the gender dynamics. We assess gendered vulnerability
to drought in Chivi South and analyse gendered adaptation. Data was analysed using the SPSS 22.0
software, capabilities such as Géguare and iwss tabulation to support the Household Vulnerability

Index analysis. Drought cuts across the whole gender spectrum, although a sizable number of female
headed households were severely exposed. However females have better adaptation strategies than males.
A holistic approach which seeks to integrate both men and women in deuiskimg and to improve the
communityés adaptation to drought and other disas

Kewords: Adaptation, Climatic Disaster, Drought, Gender, Vulnerability.

Introduction

Zimbabwe experiences a lot of drought events especially in theas@miegions such as the Chivi

District. Meteorological records reveal notable rainfall variability and a spike in the occurrence of
droughts. According to Guk@apiret al.(2012:28) drought tops the list of climatic disastersto ever

hit the country, and many people were affected by this hazard between 1982 and 2007. Chagutah
(2010) notes that Zi mbfed agecditre ardea@ral yresources|fora nc e
livelihood has made it more vulnerable to drought. Low agricultural yields, food insecurity, fall in
economic productivity, retrenchments, and poverty have been some of the effects of droughts in the
country. Morever, vulnerability is not spatially uniform and neither is adaptafbwought shocks have

multiple gender dimensions on the affected communities. This paper seeks to establish gendered response
to drought shocks in the Chivi South community.

Study Area

Chivi South is one of the three main communal areas constituting Chivi District, Masvingo Province,
Zimbabwe. Together with Chivi North and Central, they divide Chivi District into three parliamentary
constituencies. Chivi South lies in the Sceuthstern pg of Masvingo Province in Zimbabwe (Figure

1.0). According to ZimSat (2012:138), the community has a population of 67 385 in 11 wards, with
45.6% males and 54.4% females. The research focussed on wards 22, 24, 25, 31 and 32 in the Southern
part of the digict. The community has an average household size of 4.3 (ZimSat, 201Z:488ggion

consists of mainly communal lands in which subsistence farming is dominant (MadzvamuseCRE40).

District lies in the low, lying serrarid Agro-ecological region 4@nd 5, in which semi extensive farming

is practised and it is characterised by low growing periods and low agricultural productivity (Mudavanhu
and Chitsika, 2013: 29).
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Figure 1.0: Chivi South (Source: Author, 2015
Materials and methods

Householdquestionnaires

The Household Vulnerability Index (HVI) questionnaires adapted from the FARNPAN (2005) were self
admini stered to the respondent s. The questionnair
vulnerability, namely human, socigbhysical, financial and natural assets for in depth inference of
household issues. The questionnaire was subdivided into six sections. The first section dealt with
household head personal information. The other five sections assessed the status ofseachdhdo

bring out the gender based vulnerability and adaptation, the questionnaire targeted 50 female and 50 male

headed households

Focus group discussions and Key Informant Interviews

Focus group discussions were held in the randomly sampled waBl 2d 32 to gather information
pertaining to the magnitude of drought shock, community vulnerability over the years, the role of
community in developmental projects, access to services like water supply, transport network, access and
control over resource as well as establishing drought coping mechanigmeg.informant interviews

were carried out t&€ommunity heads, NGOs such as CARE, CADEC, and AGRITEX using face to face
unstructured interviews. This helped to establish food crop production trendshankkvels of
vulnerability in Chivi South, as well as coping mechanisms. The interviews also established the level of

community involvement and gender mainstreaming.
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Data analysis

Vulnerability and adaptation in Chivbouth was weighed across five indicators adopted from the
Sustainable Livelihoods approach. These indicators were human capital, social, physical, financial and
natural assets. At least three specific dimensions adopted from (FANRPAN, 2011) were attactudd
indicator. The Household Vulnerability was used to analyse gendered vulnerability and adaptation.
Results were interpreted using the three level HVI table, in which Level 1,Coping Level Household
(CLH) indicates a household which is adapting wedlyel 2, Acute Level Household (ALH) shows an
affected household which needs assistance and Level 3, Emergency Level Household (ELH) reflects a
badly affected household which needs emergency resuscitation.

Results

Few female and male headed household®i@und in the nowulnerable category, despite them being

in a vulnerable area. A 20% of the fembhkaded households fell into the parinerable, Level 1 (CLH)

with 10% of the maldeaded households falling in this category. This might imply that tHtalpck is

not confined to a specific genderMost male headed households are averagely vulnerable. They
dominated the ALH category with a count of 84% against 72% fehelded households. This could be
pointing to men6s mor bigassets tha $emdles. Thasrisdurtleemsopportediby p o f
that femaleheaded households are more highly vulnerable, as 8% of #matked households were

found in a critical level (ELH) against 6% mdleaded households. These statistics are presented in

Table 1.

Table 1: Gender and Vulnerability

Gender
male female Total

HVI CLH  Count 5 10 15
% within HVI 33.3% 66.7%| 100.0%

% within Gender 10.0% 20.0% 15.0%

ALH Count 42 36 78

% within HVI 53.8% 46.2%| 100.0%

% within Gender 84.0% 72.0% 78.0%

ELH Count 3 4 7

% within HVI 42.9% 57.1%| 100.0%

% within Gender 6.0% 8.0% 7.0%

Total Count 50 50 100
% within HVI 50.0% 50.0%| 100.0%

% within Gender 100.0% 100.0% 100.0%

However it is also interesting to note that not much difference was found between the figures of worst
affected female and male led households. This might imply that drought shocks are not restricted to
gender or that males in Chivi are not so much preteetith their big assets or females have more
effective adaptation skills.

Cross tabulation of gender and various HVI dimensions of impact showed a gendered vulnerability and
adaptation in ChiviFigure 2.0. Both males and females were highly exposed in terms of human capital.



Proceedings of Fifth International Conference on Climate Change Adaptation 2018-@8@65202-3)

In femaleheaded households 54% fell into the highly vulnerable category (ELH) together with 50%
maleheaded households. This dimension shows a substantial exposureatmesasiich as household
sizes, farm labour availability and chronic illnesses and disabilities in the family
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Figure 2.0: Gender and exposure to drought shock

All households, irrespective of gender are not exposed to drought in terms of social assets. Only 2% of
femaleheaded households fell in category ALH and no household was in the ELH level, against 6% of
male households in ALH and 2% in ELH. The househbhige strong social base. Physical assets do not
expose Chivi households to drought. Both genders had access to essential farming equipment and
resources. All households lack financial resources; only 6% of femealded households had sound
financial asset against 12% maleeaded households. Femédd households are however more exposed
financially. Most females did not have a reliable income and a permanent job. Most households especially
male headed are well cushioned to drought in terms of physicaladichl resources. They had access to
essential resources and had sizable arable land more than-feradéxl households. This contradicts
results from focus group discussions. In as much as the community recognises exposure of women to
drought, it does @t link this vulnerability to gender imbalances. Female participants supported this view.
To them drought exposure is an attribute of poverty and unemployment. Hse@rie results of gender

and household vulnerability confirmed that economic factors dagtrong influence on household
vulnerability.

Gendered coping strategies at a household level

Adaptation strategies at household level varied across gender lines. Female gender coping strategies
include savings on household assets such as financesaridogkeds, crop and livestock diversification,
vegetable gardening, craft, traditional beer brewing and cross border trading. Diversification of crops
usually involves different crops being farmed on one piece of land to ensure food security in case some
crop varieties fail. This involves crops such as sweet potatoes, bambara nuts, ground nuts, millet,
sorghum, rapoko, and maize. With regards to livestock, particularly poultry, many women own ducks,
traditional chickens, turkeys and guinea fowl. In somgesacrops were spread across the farming
season for in case rains come early or late. Male strategies involved diversification of crops and livestock,
selling of cattle, financial savings, loans,-offmpound employment and piece jobs. Most male coping
strategies involved big value assets. However variations in coping mechanisms at household level were
not only confined to gender lines.

10



Proceedings of Fifth International Conference on Climate Change Adaptation 2018-@8@65202-3)

General household coping strategies

At household level, coping mechanisms varied from one household to another. Thegfoeps
discussions revealed that adaptation strategies include before drought, during and after drought initiatives.
Households without stable incomes often engaged strategies such as barter trade, piece jobs, gold
panning, selling firewood and livestockverage income households diversify livestock and crops, take
loans, stagger crops and cross border trade while the wealthier spread their financial investments and
savings, as well as diversify livestock. Pre drought strategies were more planned aednofogussed,

while the after drought mechanisms tended to be unplanned and short term focusskdugbrte
strategies were mostly done by women, while most men intervene only when drought strikes.

Discussion and Conclusion

The study revealed genderedrigéions in drought vulnerability, coping levels as well as mechanisms
across the District. The HVI results showed a one fifth of fefnadgled households in the coping level as
compared to one tenth of mdieaded households. This implies that some fematemale households

are coping well to drought. These coping households consisted of pensioners, employed-and self
employed household heads. The same households had more than one source of income and possessed
drought buffering assets such as cattle amadight impact free businesses such as transport and retail.

This to some extent might contrast the previous research by WRI (2000); UN Women Watch (2004),
IPCC (2007) and Mubayat al (2010), which found men to adapt better to climatic risks as they are

more mobile, control vital resources and stand more chances-odrafiound employment. This might

also be because of that, though most men in Chivi are employed, their incomes are generally too low to
cover their familiesd baecsitc meadsadblpd IShterna oulptht
and this has seen most male led households being big sized.

This paper also noted that, while a substantial number of males was employed, very few had other
income generating projects as compared to fesn&@@e male respondent revealed a reverting dilemma,
saying

fiKuinvester hapana asingadi kana kusafunga nezvazvo, asi unoiwanepi mari yacho wakatatirira
muhoro wangu negurumwandira riripada
(Everyone wants to invest, but finances are limited @alheavith such big families). This weakens male
adaptability. Over reliance on salaries also weakens mostheatied households. Most of makaded
households, which were coping well had either an employed spouse or children or their spouses had other
income generating projects. This also points to gender imbalances in detdimg at household level.
The household questionnaire participants and focus group discussants both confirmed that decision
making on crucial issues such as finance use lay nvéh. Femakheaded households which invested
their finances in a number of income generating projects survived drought better. Using the Mumbwa
District, Zambia and Gaza Province, Mozambique cases, Heifer (2010) corroborate this by noting that
women, givena platform in decisiormaking and if they are economically empowered, can help their
communities adapt to climate change better. It is also important to note that decentralisation of household
financial decisiormaking benefits households regardless & ¢ender of the household head. Most
coping households had their heads, or their spouses or matured children corroborating in financial use
decisionmaking.

Male-led households had high dependency ratios than femealéed households. Dependency ratio, in

this study was calculated as the number of employed family members to the family size. High
dependency ratios in maleaded households might be related to the Karanga cultural values. Normally,
struggling extended families and orphans are put under ubtody of an employed paternal, male
relative. Although many male led households struggled to cope with drought, more female headed
households were found to be not coping at all and were, in dire need of external support. This confirmed
UN Women Watch (200 and Mubayeet al (2010) findings that women are more prone to climatic
risks. However, in this study, fewer male headed households were found in the coping category. This

11
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might be implying that drought vulnerability is not gender biased. It is the ploged, poor female
headed households in Chivi who were failing to adapt. Therefore it is important to note that though
gender adaptation variations are peculiar in this District due to variousesmgiomic issues, the drought
shock is felt across the wlke gender spectrum.

Intra-gender variations were also noted in drought adaptation. Some female headed households were
coping well, while others were not coping at all. This was noted across all gender lines. Households fell
into different vulnerabilitycategories despite being of the same gender or Ward. The HVI findings
revealed that economic issues, such as employment and incomes, have much influence on drought
vulnerability across the District. The most educated people from the working class witimdogtes

were coping well with the drought than those that relied solely on agriculture. Mudzonga (2012) and
Munhandeet al (2013) also noted that riches influence adaptation levels in rural communities.

The HVI results also showed that, besides financial assets, human capital also has a strong influence on
drought adaptation. Most households across the District lacked farm labour, as well as off compound
family support, despite the region having largedetwld sizes. Chiripanhura (2010) investigated poverty
traps in Chivi District, found out that farm labour was drained due to migration, especially in the southern
parts of the District. The most active population had moved to nearby towns and neighbountrigs

such as South Africa, Mozambique and Botswana. Though some households benefit from remittances,
these are little to cover all basic needs. Most households were spending this money on food and
education. Youth are critical for the developmenttioé District, as well as innovations in coping
strategies.

Chivi South is a patriarchal community, which needs comprehensive gender awareness programmes. All
gender development projects should be done with baseline gender training. Transformatioanis not
overnight achievement, hence the need to continuously educate the community. There is need to have a
syner gy bet ween Government 6s policies, ratifica
programmes. In this way, gender development will not beeadeas an external ideology imposed on the
community by the NGOs.

Gender imbalance is a sensitive issue in Chivi, in which the society is very reluctant to address. There is
need for a diplomatic approach to address gender disparity, an approach whittome rsided. This

study noted that no gender is immune to drought vulnerability, hence the need to allow both genders an
equal platform in decisive matters of economic development. Equal opportunities will yield expertise

from both sides and sustainablegth. Projects such as asset building among women are a positive start.
They will show case womendés potential. However, (
their needs.

While preservation of culture is vital, there is need to align culuakles and sustainable livelihoods
development. Viral diseases have increased, hence the abandonment of the practice of passing widows to
the deceasedo6s brothers. Li kewi se, r anaking €hduldv al ues
be reviewedChi vi 6 s wi dow popul ation is growing. Mor e w
exclusion in decisiommaking compromises the adaptive capacity of their households and community as a
whole.

NGOs operating in the District have well stipulated gendecipes| but most of them have a prejudice

that the females are more vulnerable. This is evidenced by the number of women empowerment
initiatives. Contrary to that view, this study reveals, that though males have more power over resources

and decision makinghey are not immune to the drought shocks. A holistic approach which seeks to
integrate both men and womenindecisma ki ng and to i mprove the commun
and other disasters is proposed.

12
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TRANSBOUNDARY RIVERBASIN COOPERATION HOCLIMATE CHANGE ADATATION
- THE CASE OF GREATHREKONG REGION

Ha Thu, Phah Thu Thi, Nguyeh

School of Government, University of Economics Ho Chi Minh city, Vietnam
“Biodiversity Centre, Vietnam National University of Forestry, Vietnam

Abstract

The main strands of International Relations theory naming realism, liberalism, regime theory and
constructivism, have embedded elements of cooperation for environmentaigésilie a various range

of ways and perspectives. These days, it is widely recognized that the cooperation of riparian countries in
transboundary river basin management can significantly tackle climate change extremes such as floods,
seasonal droughts, arghltwater intrusion. Increasing variation across the basin puts more pressure on
transboundary cooperation in terms of sharing the burden and relief assistance. Dams operated with a
climate perspective can reduce the intensity of potential flood impadtsnarease dry season water
levels under drought. Sharing information, risk management and support systems is also a common
climate change adaptation measure to try to reduce vulnerability to climate variability. The paper will
analyze the case of Greatbtekong Region, focusing in the worst drought in a century hit Vietham in
early 2016 and cooperative attempts of all related countries to deal with this natural disaster under the
cooperative mechanism of Mekong River Commission and the LaNsang Coopration Mechanism.

Three main findings are: (1) River Basin Cooperation between all countries in a transboundary river
basin can be a potential solution for climate change adaptation; (2) The rise of China as an upstream
superpower may hinder risk for weakcountries in the lower basin and maintaining solid lower Mekong
coalition can facilitate these riparian states to smartly deal with their neighboring hegemon; (3) River
Basin Cooperation should focus on information sharing for warning system of exdvemts like flood

and drought.

Keywords: The international theories; Transboundary river basin cooperation; Climate change
adaptation; Greater Mekong Region

Introduction
The international relaton theories on cooperation for climate change adaptation

Nowadays, climate change adaptation is widely recognized as a globalirsseress of both its cause

and effect perspectives and collective actions are highly recommended to tackle climate change induced
problems. The International Relation theory can be utilized to frame the diversified dimensions of
adaptation, urgently demdimg an integrated coercion for coping these environmental threats through
international coordination. The main theories of International Relations naming realism, liberalism,
regime theory and constructivism, have embedded elements of cooperation fonmewital challenges

in a various range of ways and levels. Realism argues that nations are rational actors who will make use

of power mechanisms to maximize their interests (Khan 2016; Donnelly 2005). The principles of ethics,
moral values and justicecarot be applied to the statesd actions
In this pursuit countries have no concern for adaptation in other countries because there are no spillover
effects or direct benefit. However, climate change adaptation whes ibeen regulated in global rule

wi || be accepted by nations, O0states receive what
treatmentdéd (Brown 2002). The dominant idea of the
facilitates peace and harmony (Burchill 2005). When countries cooperate for adaptation in other

14
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countries, they remain their viable partners in trade and investment and prevent conflicts within and
across regions due to climateluced migration (Buob & StephaR013). Regime theory has its
foundati on based on regi mes definition-makiig fiset s
procedures around which actor expectations conver
that cooperation is possiblbetween natiostates, as regimes are, by definition, construction of
international cooperation. As climate change is a global phenomenon,-siaties are the key actors in
adaptation attempts whereas i nt er sedonadiculatihgaad gani z
agenda setting adaptation (Michonski & Levi 2010). Constructivism demonstrates the importance of
knowledge, norms and values in decision making applied by rsid@s and consider international
cooperation among countries motivétey material and power factors, discursive practices, and ideational
el ements (Okereke 2010; Khan 2016) . Cli mate chang
knowledgebuilding in adaptation science and policy design, as well as implementato( Khan 2016)

Climate change adaptation in a transboundary context

The most commonly experienced forms of climate change and its consequences in transnational river
basins context, ranging from extreme weather events such as floods, droughts yoistalision due to

sea level rise, pose serious challenges to domestic and agricultural use of the land and degradation of
natural resourceGoulden 2009, Schmeier 2011, Back 2014). The development of large infrastructure
schemes, for example dam constiag, is producing the dilemmas for river basins management which

has already faced a variety of climate change induced problems. The undeniable benefits of storage dams
including revenue, clean power production, and jobs imply that significant dam atiesirbas been

seen and will be seen in the all river basins in the near future. However, storage dams also danger the
livelihood and security of the lower river, altering seasonal river flow patterns and water level, changing
downstream riparian vegetaticand salt water dynamics that deteriorate severity of extreme weather
events (Schmeier 2011, Back 2014). Adaptation to a changing climate can be understood as the adjusting
process to new conditions, stresses and natural catastrophes that are resultetinfabe change.
Increased variation across the basin no matter whether they are induced by climate change or large
infrastructure projects puts more pressure on transboundary management in terms of sharing the burden
and relief assistance to reduce vuaiglity to climate variability including floods, droughts, and salinity
intrusion.

There are two common ways of transboundary cooperation between riparian countries that is compulsory
for climate change adaptation in river basin. On one hand, courdrieoperate in dam management to
support climate change adaptation in river basins. The ability of dams to regulate flow is very commonly
proposed as a climate change adaptation meéfBack& 2014). Dams operated with a climate concern can
enhance floodeurity and increase water storage to buffer against varying availability. Storing water in
hydropower dams upstream can benefit downstream areas by contributing to flood control while releasing
water from reservoirs can improving navigability during thg skason. Utilizing the full range of storage
options, including dams and others natural wetlands, canals, ponds and tanks and aquifer recharge, which
may be efficient under floods as well as dry conditions, may reduce the costs and negative impacts of th
adaptation actions. On the other hand, countries along a river basin can cooperate to share information,
risk management and support systems. Climate variability and the shifts in temperature and rainfall trends
across basins induced by climate changeduce severe challenges for countries in basin management.
The transition from current climate variability to more frequent extreme events is not well defined and
fully forecasted. There are great advantages of tackling these climate challenges giotia level by
cooperation within basins to share climate information systems (e.g. flood prediction), decision support
systems (climate change impact predictions), and risk management. Technical collaboration across state
boundaries also has obvious biiseand some efficient examples including raale flood management,

flood modelling and visualization, crop development, sediment management and delta management (Back
2014, Goulden 2009)

15
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Method and Materials

The research had two components. The fiWas a review of literature on the international theories in

terms of cooperating for climate change adaptation as well as cooperating for climate change adaptation
in a transboundary context mostly focus on the opportunities to utilize hydropower darhaaimg s
information to tackle increased climate variabilities. The second part is a case study of Greater Mekong
region, especially the worst drought in a century hit Vietham in early 2016 and cooperative attempts of all

riparian countries to deal with thisatural disaster under the cooperative mechanism of Mekong River
Commission and the LancaihMgekong Cooperation Mechanism.

The multiple sources of data converging on the same facts or findings will be highly utilized to enhance

the validity of research. &h primary and secondary data will be collected to develop the knowledge

required by the research objectives. For primary data collection, all related official documents including
policy and legislative documents from countries along Mekong River, MeRorgg Committee, and the
LancangMekong Cooperation Mechanism will be combined with data fromdejth, semstructured

interviews with key informants from the governments, as well as froragneernment organizations

(NGOs) and international organizatiohese data was used to explore issues of adaptation coordination
in Greater Mekong River

Basi

n, i

n

t he

cont ext

expert viewpoints on the potential opportunities for transnational river basieratign for adaptation.
For secondary data the main source was documentation collected mainly through library and internet
research, including scholarly research reports, books and journal articles.

The case of Greater Mekong River Basin

The MekongRiver originates in the Himalayan mountain ranges in Tibet and flows nearly 4,900

of

kilometers through the southern Yunnan province of China to Myanmar, Thailand, Laos, Cambodia, and
Vietnam before reaching the South China Sea via a complex delta systésniany, The Mekong River
Basin covers an area of 800,000 square kilometers, stretches over most of mainland Southeast Asia,

comprising six geographical zones with specific characteristics regarding hydrological regimes,
physiography land use, and existipggnned and potential resource developments. The 'Upper Mekong

Basin' in Tibet of China makes up 24 percent of the total area and contributes 15 to 20 percent of the
water that flows into the Mekong River that makes up almost 30 percent of the averagasiny flow.

The 'Lower Mekong Basin' (LMB) from Yunnan downstream in China to the South China Sea with more
than 100 tributaries drain into the river that provide more than 40% of the total flow of the river but
accounts for 85 percent in the wet seaddre flow regime of the river is extremely variable therefore
water availability also varies highly and there are stesrh water scarcities as well as floods based on

seasonal changes (MRC 2005). The Mekong River basin is the home of more than 70pedpten
depends on the river and its resources for living and socioeconomic development (MRC 2010).
Table 1: Basic data on country share of Mekong Basin territory and water flows

Length 4,350 km (2,703 mi)
795,000 km2 (307,000 sq mi)

Basin

Country

Laos, PDR
Thailand
China
Cambodia
Vietnam
Myanmar

Area of basin
in country
(5. km)
198,000
193,900
171,700
158,400
38,200
27,600

Area of basin

in country

16

(%)

25
25
22
20

Flow

contribution

(%)

35
18
16
is
5
4
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Climate change

Extreme and uneven changes in precipitation and ryaaférns during wet and dry season are seriously

harmful for the basin. While the dry season is expected to become significantly drier, more precipitation
together with increasing glacier melt in the upper river happens in the wet season, thereforatdegerio

existing flood risks and pushing droughts, so far regionally limited, an increasingly important problem
especially in the LMB. Thailand is negatively influenced by prolonged dry seasons and increasing
drought threatens the irrigated agriculturefint countryds Northeast. On t he
Lao PDR is likely to be challenged by increasing wet season, which is prone to flash floods, causing high
numbers of fatalitiesn the tributaries. Cambodia is also endangered by increasing weh d&ags,
leadingtolong asting floods on the riverds mainstream. \
negatively decreasing water flow from upstream especially in the dry season, pushing salt water into the
delta- the most productive agridural region of the country, as well as increased flooding in the delta.

Dam dilemma

The estimated hydropower potential of the LMB is 30,000 MW while that of the upper Mekong Basin is
28,930 MW (MRC 2010). Hydropower generation together with irrigafigm,provision and potential

income increase are the common legitimate economic incentives cited in the research to dam the Mekong
River. China has finished eight hydropower dams, are constructing four others on the upper Mekong
River (known as the Lancarig China), and plans to build 21 morEhe governments of Cambodia,

Laos, Thailand and Vietnam are contemplating the construction of more than 88 hydropower dams in the
LMB by 2030 (IR 2014) in which 11 | ar geinstregndr op o we
(IR 2011). Many researches have tried to assess the risks and impacts of Mekong Mainstream Dams and
widely recognized the significant environmental, economic and social impacts of the dams on
downstream communities including: altering the flow aature of the river, impacts to inland fisheries

and food security, threats to aquatic biodiverdityrestrial system changes, agricultural losses, reduced
sedi ment | oads, endanger the |livelihoods of mi | | i
the other impacts needs further assessed in long term period, the risk of flood, drought, and saline
intrusion is observing and results in devastating impacts. The pros and cons of damming, the inequitably
distributed costs and benefits have producedstheival dilemma for the greater Mekong River. The

single most significant issueboth now and in the futureon the use of water and its management in the

Mekong Region is dam management in a proper way that effectively exhaust the river's hydropower
generating capacity as well as minimize the negative impacts, especially climate change driven severe
weather extremes, leading to the emergence of weled collective action.

About 16 percent of the water flow of the Mekong and the headwaters camne<frina, making it
responsible for a significant portion of the total water flow of the River. By now, China had completed
already eight major dams and four other dam projects are being in the planning or even construction
phase, and had thus far refusedoin in talks with the LMB states as to the effect of these dams in the
region. China is also a major investor behind the construction of other dams in the lower Mekong River,
in Laos and Thailand. The projects by China to dam the Mekong River hastidmely affected water

flow and exacerbated the current trends of water level fluctuation for the entire lower basin. That areas
with the irrigation system which is still being developed, has been dependent on natural water flow for
agricultural productiy. Although exact estimates of their impact are difficult to anticipate, the lower
part of Mekong basin are revealed to be severely deprived. Future policies regarding economic
sustainability and food security in these riparian countries should incarpalaptation measures that
account for Chinabés behavior (Hildebrand 2010) .

Severe Droughts in Vietnam Mekong Delta in 2016 and the significant cooperation attempt
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Vietnambs Mekong Delta was suffering frodhhei ts wo
effects have been devastating. Water levels have been at historic lows in 90 years. During the dry season,
salt water from the South China Sea can push 30km inland but communities as far as -6i®kmaup

reporting salt contamination in March 20111 out of 13 Mekong Delta provinces officially declared to
experience prolonged sea water intrusion, agricultural damage, and lack of fresh water (Vietnam National
Steering Committee on Natural Calamity). A United Nations report (UN 2016) releasatwinlaut the

drought estimated the damage of drought hit Vietnamese Mekong Delta in terms of water, sanitation and
hygiene, food security and livelihoods, and human health. Almost 1 million people were without full
access to clean water, resulted in inseshincidence of diarrhea, dysentery, hand, foot and mouth
disease, and skin diseases. 400,000 people (or around 80,000 households) of most poor families are at
high risk of watetborne disease infections. Health risks of infectious disease outbreakstraraety

high. Lack of water for daily consumption water a
prevalence of malnutrition. About 393,000 acres of rice in the delta had been hit by salinization, with an
additional 1.2 million acres likglto be damageby the drought and salt water intrusion. That seriously

affected 377,000 households and 1.75 million people have lost their income due to damages in the
agricultural sector. A serious reduction in exports of major goods produced in tbe, iegluding rice,

seafood, and fruit.

Through diplomatic channels, Vietham has sent a formal request to China on March 14 asking for
Jinghonghydropower station in Southwest China's Yunnan province to double water drain into the
Mekong River to help ease the Delta's unprecedented drought because every country along the Mekong
River has a responsibility to protect and utilize the water souairstainable way to ensure the balance

of interest of all countries and people living in the area. The station is on the upper reaches of the river,
known in China as the Lancang River. The Chinese authorities agreed to cooperate and carry out the
emerg@acy water release during the period from March 15 to April 4. As requested, China has doubled
the amount of water being discharged from the Jinghong Hydropower Station to save Southeast Asian
countries from prolonged drought. Between March 15 and AprithEOyolume of water discharged from

the station will be up to three and a half times the normal water flow. Laos has followed its example and
decided to drain a reservoir by the end of May in order to increase the flow of water in the Mekong River.
The first water discharged had already arrived at the section of the Mekong River in Vietham as of April
4. According to the MRC in Vietnam, the water discharged by China and Laos could supply the section of
the river in Vietnam until the end of April. The disehe could bring more water to the fields to reduce
catastrophic salinization by six to 10 kilometers in several tributaries of the Mekong River. Even though
the discharge will not completely solve the drought and the inland saline intrusion probldimgiaitea

them. The emergency water supply has given a ray of hope to many rice farmers, who are on the verge of
crop failure amid the severe drought.

On the contrary to the optimistic viewpoints of the officers and farmers in the dry regions, some
reseachers doubled that the discharge can completely solve the severe drought. A large volume of water
to be discharged from Jinghong would be mostly absorbed by receding irrigation facilities in upper
countriegLaos, Thailand, Cambodia), leaving onk% ofthe water for Vietnam that would be far from
enough to stop the inland saline intrusion and irrigate the dry crops. Instead of relying on Chinese help,
Vietnam with tributaries of the Mekong must step up efforts to store more water during flood season to
help alleviate droughts during dry season as well as request China to provide the annual operating plans
of upstream hydropower dams to find a more active coping solution.

Discussion

A grand coalition among all riparian countries can be a solution fdimoate change adaptation
The case of Vietnam Mekong Delta in the worse drought in a nearly century support the result of many
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researches on river basin cooperation/ organization in which threatening disasters or international
emergencies, have the potential to either prompt enhanced cooperation or exacerbate conflict (Huisman et
al., 2000; Waterbury, 2002) and river basin organons are the essential platform for successful
transboundary coperation in managing shared water and related resources in this region (Heikkila et al.,
2014; De Stefano et al., 2012) . Water scarcity, in particular, has featured prominently assudey i

efforts to explain conflict and cooperation but the risk of conflict in the face of scarcity is reduced when
international institutions are in place in interstate river basins. However, the case also identifies that only
achieving a cooperation mggnism involved all countries in a river basin can be a solution for climate
change adaptation. Bilateral cooperation or partial cooperation between some countries is not enough for
efficient river management to counter the devastating consequences loémeatability in the entire

basin.

The Mekong RivelCommittee was created in 1957 twe riparian countries in the lower Mekong basin
including Cambodia, Laos, Thailand and Vietham as the first formal international cooperation among
countries in the regn. In 1995, the Mekong Committee established the Sustainable Development of the
Mekong Agreement and the MRC to tackle growing demands for the resources of the Mekong River. The
objective of the Commission is create a platform for representatives frese flour states to meet

regularly and plan the sustainable development in
can be managed in a mutually beneficial manner to
the waters through adynamacn d pr acti cal consensus in conformit.)

particularly, the Commission is tasked to ensure that the Mekong maintains a minimum monthly natural
flow during each month of the dry season and acceptable reverse flows, andeguaadifitation for the
construction of major projects that impact the ot
However, the MRC has succeed in fostering cooperation to effectively manage river usage, it limited the
cooperation in four lower basin countridisfails to deal with the problems of the entire basin because the

upper states (China, Myanmar) have been reluctant to become a full member of the existing framework
for handling water resources issues.e Theeryt rheorl sd6 od
Therefore, the MRC and the lower basin countries have no legal groundwork to force China to cooperate

in water management. By 2010 China had thus far refused to join in talks with the lower Mekong basin
states as to the effect of the fatteam hydropower dams constructed in the upper River. In the case of

Vi et namobs drought , t he MRC and Vietnam cannot [
hydropower. As notably mentioned above, China is the very important upstream state tiftaitesra

significant portion of the total water flow of the River and heavily influences water discharge due to dam
management. This fact required the establishment of a new international institution that can embrace
China in cooperative strategies widli lower basin countries to jointly manage Mekong River in a

holistic manner benefiting all six countries sharing the river. Absence of such a full regional coordination
would compromise the considerable development potential of the transboundary Megiomgand the

effective protection of its environment and people.

When initiatively recommended the LancaWigkong Cooperation Mechanism (LMCM) at the
November 2014 Summit Meeting between China and the Association of Southeast Asian Nations
(ASEAN) in Nayyidaw - Myanmar, China is more closely involved in crissder cooperation on
hydropower and water management in Mekong River. One year after that China hosted a meeting in
Xishuangbanna in Yunnan province where the foreign ministers of China, Myanaws, Thailand,
Cambodia, and Vietnam signed a landmark agreement that envisaged a greater willingness to discuss
areas of discord that have soured relations in the region in the past. Among other things, LMCM was

launched with an aim to coordinate the wsé€ Mekongds water r e-Mekong c e s . T
cooperation leaders' meeting in China on this March 23 convened to discuss future cooperation of which
one —root content i s fenhancing cooperation amon

managment and utilization through activities such as the establishment of a center in China for Lancang
Mekong water resources cooperation to serve as a platform for LMC countries to strengthen
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comprehensive cooperation in technical exchanges, capacity puittfiought and flood management,

data and information sharing, conducting joint research and analysis related to Lisietamg river
resourceso (MRC 2016) . However, more needs to be
encourage transpamnover dam building and joint management of water resources.

The rise of China as an upstream superpower and how the weak downstream states can make a great
deal with it

The Mekong River management is characterized by feature unique to the Mekong dBakinas
upstream country (China) holds the dominant position in the region in term of political, military, and
economics power whereas the weaker downstream countries are substantially dependent on the river
water for survival. With interest in hydropowand its ability to unilaterally determine the development

of its water infrastructure, this riparian hegemefuse to be drawn into cooperative multilateral basin

and engage in any multilateral legal instruments. China hold official observer stati&@s M Di al ogu e

Partnersdé6 only and has | imited its cooperation wi

for fl ood management . However, Chinads stance
embraced a more cooperative approach due tiediise in promoting closer regional cooperation for trade

and investment targets, political interests and hostile alliances prevention. This opens the opportunity for
mutually beneficial cooperative arrangements between downstream countries and thamupstre
superpower, demonstrated in the LMCM with five priority areas covered from interconnectivity,
production capacity, crodsorder economic cooperation, and water resources to cooperation on
agriculture and poverty reduction.

The big question posted redigris how the lower states cooperate with the upper hegemon in joint water
management to protect their right to access water and other related resources for sustainable development.
Transboundary water resources management can be described as a cywmtiess pnvolving the
negotiation and implementation of relevant international agreements (Mostert 2005). Therefore, the only
ways for weak lower basin states to gain benefits in those procedure is improving their negotiating power
by forming partial coalibns. The Mekong downstream countries including Thai Lan, Laos, Cambodian,

and Vietnam share the same goal in securing their water supplies against increasing pressure from full
river hydropower plants in China. Having a common interest creates crudidbrabem to maintain

solid lower Mekong coalition, strengthening their bargaining power in the greater Mekong coalition with
China.

River Basin Cooperation should focus on information sharing for warning system of extreme events

Information is an impdant prerequisite for successful transboundary water resources management
(Scheier 2011;Mostert 2005). Environmental protection and climate change adaptation are severe
challenges for countries and basin managers requiring international cooperatitve ahdring of data

and information. There are great advantages of tackling these climate challenges at the regional level by
cooperation within basins to share climate information systems e.g. intense rainfall, devastating floods
and prolonged droughts.

The legal basis for data and information exchange within the MRC is defined in the 1995 Agreement and
in the rules of procedures of the main MRC organizational bodies. Modelling techniques with weekly or
daily prognoses broadcast on the MRC website hawe keown for years, but the focus of the systems is
flood warning. The Mekong Hydrological Cycle Observing System (HYCOS) program which includes 49
stations provide the flood situation in five countries are designed for data collection, transmission and
operation to support flood forecasting at the national level and data exchange and information
dissemination in both the national and regional context. The 2016 drought hit Vietnam Mekong Delta has
left the region in devastating damage and it is signifiganportant to learn from the past mistakes to
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develop drought forecast in parallel with flood warning system. Through the enhancement of hydrological
modeling and forecasting exercises together with the commitment of LMCM for more sufficient data and
information sharing, MRC can further improve its capacity to contribute to greater resilience in the basin.

Conclusion

The worst drought recorded in a century has left so far but the Vietham Mekong delta has not been
completely recovered from it yet. The wable lessons can be withdrawn for transboundary river basin
cooperation for climate change adaptation in the Greater Mekong River Basin as well as interstate river
management in general. Based on the main strands of International Relations theory sahsimg r

l i beral i sm, regi me theory and constructivi sm, t he
world has the dynamics for cooperation with other with an aim to be resilient from high adversity and
stress of natural environment conditionalling for the role of an international cooperative mechanism.

This argument has been supported by the case of drought hit Vietham Mekong delta and the effort of
related riparian countries to facilit andschargeet na mo
from upstream hydropower dams.

The paper makes some contributions to the academic literature on climate change adaptation in the
transboundary basin context as well as shared water management in general. Firstly, it highlights that only
a grand coalition among all riparian countries can sufficiently tackle climate change adaptation in the
international river. While the previous literature has long focused on the importance of joint management
in transnational water, this paper sharpens tha eemphasizing that only a cooperation mechanism
involved all countries along a river can fully deal with climate change adaptation in this particular basin,
leaving out any country will result in an inadequate solution practically. Secondly, the papesgs a

smart strategy for weak downstream country in negotiating with upstream superpower, only by forming
and maintaining partial coalition among thenst@ngthen their bargaining power in the greater coalition

with the neighboring hegemon. Thirdiyis is the first paper which utilized the case of severe drought hit
MLB in 2016 as well as the newdstablished cooperative mechanism of LMCM.
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Abstract
English is the dominant language communicatinglomate change topics in the world. Despite the fact that
a lot of information on climate change exist on internet sources some obstacles may occur in differe
countries  because of low rates of internet penetration, weak knowledge of English, andidteadeq
information presented on the websites. The main goal of the research was to analyse what kind of informat
are people obtain on the internet by local Baltic Sea Region (BSR) languages. The usage of term clim:
change was translated into 11 BSR laages: Belorussian, Danish, Estonian, Finish, German, Latvian,
Lithuanian, Norwegian, Polish, Russian and Swedish, and additionally, into French and Ukrainian. The
Google internet search engine was used finding the terms. Further on going quantitatigeaditative
assessment of the top 10 positions of search results was based on six questions: who (authorship), wt
(coverage), when (novelty), why (purpose), how (origin), and how much (amount). The results showed tt
some differences exist between ¢oas and regions because of various cultural, social, economic and
knowledge effects. Only Wikipedia internet site is providing the information on term climate change in evel
BSR language. Also, research revealed that adaptation to climate change psostispoorly presented on
the internet sites by local BSR languages.

Introduction

The world is giving more attention tdimate changéopic. However, it is crucial to have some educational
background and the most recent information on climate chiagipee taking some actions. The internet is
one of the best communication platforms and sources of initial and basic information in specific climate
change fieldsAnderson 2009)Also the internet helps filling the gaps in the knowledge, and, whatétys v
important, getting reliable and easy understandable information.

The most ofclimate changénformation is produced in English and, oppositely, the people are used to look
for the information using their own languages at first. Moreover, they coatentrostly on the higher
positioned search resul{€hitika 2013).Wikipediais one of the best multilingual examples of reliable
information on climate change in the internet. Another possible exampBaliscClimate toolkit
(toolkit.balticclimate.org)which is free of charge and available in 11 Baltic Sea Region (BSR) languages
plus English. It provides an overview of climate change issues and it is specifically tailored tonzkangs,

spatial planners and the business commuitgdkholm Environmerinstitute 2012)

Some analysis on communication abolirhate changén the internet media sourcabeady preseniGreer

& Mensing 2006J) an|l evskaita & Telegiena 2013). Clearly,
the picture. Raising awaress and discussing an issue does not directly result in behaviour change or policy
action. Other factors, especially policy options, windows, and barriers, come intoMmagr(& Dilling

2012)

The main goal of the research is to analyse the informabitained on the internet by local BSR languages.
The understanding of this could be a tool (soft measures, educational skills, etc.) for evaluating and plannin
climate change and adaptation processes, and awareness rising. In addition, it detects dfie role
governmental institutions, NGOs and media in managing of climate change information in different
countries.

Method and Materials

The 14 languaget 11 BSR languages, English, French, and Ukrainian were used for the identification of
usage of terms ithate changeand adaptation to climate changen internet resources based on local
language. The analysed expressions were translated from English into the chosen languages (table 1). T
interpretation of the topicclimate change were done by switchingWikipedia language tool
(en.wikipedia.org/wiki/Climate_change), except Byelorussiaii  using Google Translator
(translate.google.com). And the interpretatioradéptation to climate changgsing EuroVocmultilingual
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thesaurugeurovoc.europa.@uwhich was oiginally built up specifically for processing the documentary
information of the EU institutions (European Union, 2016), except non EU countries (Byelorussia, Norway,
Russia, The Ukraing) usingGoogle Translato(translate.google.com).

The analysis wadone using most popul&@ooglesearch engine (fig. 1a). According$tatCountedata for

2" quarter of 2016 (http://gs.statcounter.com/#search_enginguarterly201504201603) Google
occupies majority of the internet search in all countries (from 5®@0%). The 2 most popular
searchengine iBing1 up to 9% of all searches, aandexas 2° engine is used by 183% of users. Local
Googleversions (y, .dk, .de, .co.uk, .ee, .fr, .lv, .It, .no, .pl, .ru, .fi, .se, canfianahe terms search were
used for obtaining more language related results.

The information on internet usage and English language were integrated in the research. The data of interr
usage (30 November, 2015) was taken from Internetworldstats  website
(www.internetworldstats.corstats4.htm#europe). Penetration of the internet is higher than 90% in the
Nordic countries and the UK, while in the Ukraine it is only 43% (fig 1b). The data of knowledge of English

language (ability to speak) was taken fr&urobarometer e port A Eur opeans and t |
For norEU countries, information was taken from: Russia- LevadaCenter
(www.levada.ru/en/2015/10/16/westdifestyle/); Norway T OxfordDictionaries

(blog.oxforddictionaries.com/2014/03/norwegianglishfusionlanguage/); and only comments on the
internet for Byelorussia and the Ukraine. English dominates as the language that Europeans are most like
to be able to speak (the EU average only 38%). However, only in the Nordic countries and the UK
percentageeaches >70% (fig. 1b).

Table 1 The interpretation oflimate chang@andadaptation to climate change different languages

Language versions Terms
Original English Climate change Adaptation to climate change
1 j dzOtc Iz 1 Byelorussian (BY) |L &3]z dzOIslz |OH O IsOy"w HO L d3j
Dansk Danish (DK) Klimaaendring Tilpasning til klimasendringer
Deutsch German (DE) Klimawandel Anpassung an den Klimawandel
English English (UK) climate change kliimamuutustega kohanemine
Eesti Estonian (EE) kliimamuutus adaptation to climate change
Francais French (FR) changement climatiqgue| adaptation au changement climatiqug
Lat vi e(Latvian(LV) kli mata mailpi el UgoganUs kIl i i
kli mata pUOr
Li et uv | Lithuanian (LT) klimato kaita prisitaikymas prie klimato kaitos
Norsk Norwegian (NO) klimaendring tilpasning til klimaendringer
Polski Polish (PL) zmiana klimatu dostosowanie do zmiany klimatu
t M M¢ d ] Russian (RU) gL i dzjdzdi 9OHOfISOyYydw € dL d3d ¢
Suomi Finish (FI) ilmastonmuutos ilmastonmuutokseen sopeutuminen
Svenska Swedish (SE) klimatférandring klimatanpassning
L ¢ tc O dz| Ukrainian (UA) L' dz20@ S dz' RO OH O IsOYy'" W HB L d3
103(_) Google = Yandex/Bing 10% minternet = English
"En I
s+ 80
60— ————— — — — — — — — — 60 I I I I I
R o T T B B B BN EE BE S B B 40
2000 b 0t 20 I
O * T T T T T T T T T T T \ 0
RUBY UAUKDENOEE SEFRLV DK FI PLLT NODK SE FlI UK DE EE FR LT LV RU PL BY UA

Fig. 1 The percentage of.-aGoogle Bing, andYandexnternet search enginesage by country; binternet
availability and knowledge of English language by country
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Because of the importance of search result location, only the first 10 positions of the search were used for tl
analysis. The search results in positions 1, 2, and 3 receive much more traffic than results down the page, &
considerably more than results deeper pages. Chitika (2013) found that the first page take 91.5% of
Google traffic. The results @oogleresults positioning showed that the top listing receives 33 percent of the
traffic, compared to 18% for the second position, and the trafficaedyades from there; the™ positioni

only 2.4%.

The analysis of the first 1Google(andYandexin Russian) search engine positionglirnate changeerm

were performed 4 times: June 4, 2015; October 27, 2015; January 14, 2016; and May 17, 20i#ly3ike a
tried to summarise the information on climate change presented in the internet by local language, and answ
the questions (table 2Who, Where, When, Why, How, and How muth& assessment made by every
country and by 6 country groups (BSR, NordEU west, EU east, Not EU east, and the UK). The main
statistics, including averages, maximums minimums and amplitudes were calculated. Because top
browsing positions covers more than 60% of search traffic (Chitika 2013), the main actor groupshiesponsi
for the information ortlimate chang@hrase were discovered and the impact of every group was weighted.

Table 2 The options of answers to different questionglimate changg@hrase internet search results

Question | Who? Where? When? Why? How? How much?
Short Authorship | Coverage of| Novelty of | Purpose of| Origin of Amount of
description of information | information | informatio | information | information
information n
Government | Global 02014 Inform Original Large
NGOs Regional 20112013 Educate Adaptation | With links
: Envir. project| Local 02010 |Research | Mixture Small
Options - .
Social nets | Mixture
Media
Other

The countering oGooglesearch results aflimate changeandadaptation to climate changerms on local
languages were performed every Tuesday throughout the year (June 28 J20#514, 2016). The averages
of total number of requests, proportion addaptation to climate changeith climate changderms were
calculated by country. The rei@n of the terms with knowledge of English language, internet availability,
and population by country were analysed.

Results and Discussion

The analysis of the top 10 positions@boglesearch results odlimate changdgerm based on 6 different
guestions (more full information provided in the table 2) and 6 county groups (fig. 2). Only results from last
internet browsing session (17 May 2016) presented, because no significant differences between 4 sessic
were found.

Who?l t is very difficult to describe Aperfect pro
depend on political, social, and cultural goals and expectations of every country. It is easier to weight what i
too much or too less. E.g., The UK media role (30%) is very significant, that other countries could not
sustain. IlNot EU eastthe government role is minor (8%), but the vacuum is compensated by NGOs (29%)
and Social nets (29%). Even other sources (usuallyGbisgle imagesdictionary or encyclopaedia) could

have positive impact. However, if we consider that education is more important than information, the
complex of government, NGOSs, and social nets should prevail over media and other sources.
Where?Coverage mixture, whitinclude the whole scale from global to local, dominate in the results (fig.
2b). EU westholds the best percentage (74%) on mixed information coverage. Too much local and regiona
information are ireU eastgroup (29%).The UKI very much dependent onalfal coverage (60%), because

of media sources impact as well as English is a worldwide language of climate change topic.

When?The best way to keep up with climate change topic is bring the freshest information to the public. The
percentage in athe grows (fig. 2c¢) is higher than 75%, except) eastwhere it is very low (50%). The
information appearing othe UKsites is 100% fresh.
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Why?It is better to not only inform, but also educate about climate ch&tyyeiestprovides best proportion

(fig. 2d): information- 44%, education 46%, and researdh10%.The UK EU eastandNot EU eastend to

inform rather than educate, but the reasons are different. The informaiibe WdKcovers 50% because of

the media impact and English language worldwide rokglenin EU east(58%) andNot EU east(62%)

groups because of lack of qualitative human resources and most of the topic material is an adaptation (fi
2e).

How? Because climate change is a global challenge involving every sector and the main information
provided in English, the majority of information is an adaptation (fig. 2e). On one hand, original material is
good practice, while on the other, it could be wrong. E.gEUneastit he ori ginalityo i
rates of local sites (fig. 2b) ambt concentrated information (fig. 2f). Mot EU easttoo much adopted
information (70%) shows lack of confidence in climate change topics. The best way is to put information in
mixed way; inThe UKit covers 40% of information.

How much?The information should be concentrated on one site; at the worst, it could have links to other
sources (fig. 2f). INThe UKandEU west 80% of internet sites provide large amount of information. On the
contrary,EU east42% contain small amount of information, because the internet sites are concentrated or
local issues and usually not supported by knowledge of climate change topics.

a B Government NGOs b B Globalm Regional® Local m Mixture
Environ. project B Social net

Other Media 100%
100% 80%
80%
60%
oo W OWom =R

40%
40%

20%
o l I . - l

0% .
0% °

BSR Nordic EU west EU east Not EU The UK

BSR Nordic EU westEU eastNot EU The UK east
east
C m>2014 ®2011-2013 m<2010 d mInform ®Educate ®Research
100% 100%
80% 80%
60% 60%
40% 40%
20% 20% I
0% 0%
BSR Nordic EU westEU eastNot EU The UK Nordic EU west EU east Not EU The UK
east east
e m Original m Mixture = Adaptation f ElLarge With links Small
80% 80%
60% 60%
40% 40%
BSR Nordic EU westEU eastNot EU The UK Nordic EU west EU east Not EU The UK
east east

Fig. 2 The distribution of options (%) between different groups of countoesribution to questions (see
table 2) toclimate changénternet search results (17 may, 2016j:\aho; b where; ¢ when; di why; eT
how; fi how much. Country groups: BSR (BY, DK, DE, EE, FI, LV, LT, NO, PL, RU, SE); Nordic (DK,
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FI, NO, SE); EU west DK, DE, Fl, FR, SE); EU east (EE, LV, LT, PL); Not EU east (BY, RU, UA); and
The UK

More detailed analysis of actors, in top 3 positions&sobglesearch results, revealed that social websites
(especially Wikipedig were the main source of informatidéor climatechangeterm (fig. 3).Wikipediaas
information source on climate change appears in top 3 positions at least once in 4 browsing sessions in all .
languages (Byelorussian version is not existing). Moreover, in 11 countries at least halfsifigpresgsions
Wikipediais on no. 1 position, except Poland and the UK. Another multilingual webdt@ticClimate
Toolkit - was ranked in top 3 positions as a substituteWdkipediain Byelorussian. Governmental sites
appearsin ¥ of the browsing results. The internet sites usually administrated by local government
institutions (especially in Nordic countries). NGOs is presented in majority of the countries, except
southwestern part of the BSR (BY, LV, LT, PL) and the UK. Mddiernet sites plays more important role

in large countries (DE, FR, RU, UK); in the UK, it occupies 50%. There are still too much unclassified
information on Polish and Byelorussian languages.

It is obvious, that the number of the internet search wesuitclimate changeand adaptation to climate
changerequests is much higher in the large countries comparing to the small ones (Gdjmaje change
request number (red columns) reaches from 1 (PL) to 5.5 (FR) million request results, and in thebedK num
reaches 140 mil. While in the small countries, the humber is less than 400 thousands. In ad&ptige, to
climate changeaequest is 1@old lower (red columns). The ratio of requests (fig 4b) shows how much
information attributes toadaptation of tmate changetopic. Higher rates shows completeness on
information. It is higher in Nordic countries (SE, DK, NO), Poland and the UK. The leader in completeness
is the UK - almost 2/3 of the results contain adaptation topic within. Unfortunately, highinaPoland

( ~50%) occur b e c a ulisnate changeadéstlth-emany wveébpaged contains not related
information. The numbers afimate changéerm should be higher for such large country as Poland.

45

w b
o1 O

rest,13

N W
o1 O

global,7

N
o

wikipedia
29

e
o u

local,17 global,9 images5
local,5 media,8 unclass.7

ol

Part in top 3 positions, %

(@)

Social Nets Government NGOs Media Other
Fig. 3 The distribution of top 3 positioria climate changeearch results (%) between different actors in all
14 languages performed during 4 browsing session

a = CC, thou. A, thou. b [ AICC, % AA/C/1 mil.|
600 CC/1 hund. == A/1 thou. oe| |70 10
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20] 8
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Fig. 4 The averaged number of tldooglesearch results odimate canggCC) andadaptation to climate
change(A) phrases by country: & total number of CC (thousands*10; red columns) and A (thousands,
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grenn columns), number of CC for 1 hundred inhabitans (orange line) and A for 1 thousand inhabitans (blu
line); b- ratio of A/ICC (%, orage columns) and sameorédr 1 mil. inhabitans (green line)

The different picture appears comparing the internet search resutiémate changeand adaptation to
climate changeequests by population in the countries (fig. 4a). The informatiarlioate changeopic for

ewvery hundreds of population is higher in smaller countries (except Byelorussia) comparing to large one:
(blue line). Only in the UK, every person gets 2.2 search results in English. In aaetaggtion to climate
changetopic keeps 10 fold lower&rangeline). The informativeness leader alimate changeopics in

BSR countries is Estonia (green line), because its population is only 1.28 mil. and the number of searc
results is comparable to other neighbouring countries (LV, LT) with higher population.

The deeper analysis of internet search resultsliorate changendadaptation to climate changerms by
country reveal that relations with knowledge of English language (fig. 5a, b), internet availability (fig. 5c, d),
and population (fig. 5e, f) are existing. The relation differs between large (fig. 5 a, ¢, €) and small (fig.5 b, d,
f) countriesi in general, the small countries have higher positive correlations than the large ones. The
knowledge of English language (figb) and the deeper penetration of the internet (fig. 5d) give higher
number of information about climate change in local langu#igs possible to distinguish 3 groups: Nordic
countries (DK, FI, NO, SE) with high percentage rates, Baltic states (EE, LV, LT) in the middle, and the
very low i Byelorussia. The positiveorrelation existdetween the internet search results and thgligh
language (fig. 5a) or internet availability (fig. 5¢) in large countries. Only Poland shows lower rates because
of Athe noiseod reasons described above in the t
to grow in internet penetiian and in knowledge of English. Every 10% of grow in knowledge of English
language and internet penetration could raise up the information quantity, respectively, 23% and 40 %.
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Fig. 5 The relation between number of search resuldiofate change(thousands*10; red and orange) and
adaption to climate changghousands; green and blue) in large (left) and small (right) countries with: a, b
knowledge of English language (%); c; ititernet usage (%); ej fcountry population (mil. of inhatants)

The population rate effect arlimate changedopic was not clearly pronounced, because the curve is very
steep (fig. 5e). The huge difference occur in the shapknoate changéred line) andadaptation to climate
change(green line) trend curves for small countries (fig. 5f).The curves start to reside on the higher points
(fig. Bb, d, f). It means, that Nordic countries more complete cadaptation to climate changepics than
others. Also some exclusions exist inatein with country population: Russia (fig. 5e) and Byelorussia (fig.
5f), because such a big countries provide too less information on climate change. Obviously it is a result c
insufficient knowledge of English and low internet penetration.

Conclusions

|t is hard to define #ft h doriptermef search results taintaté chanje t o
requestin BSR countries, because various cultural, social, economic and knowledge effects are existing
between them. However, the information comteolds higher quality ifEU west Nordic country groups,
andThe UKthan presented iBU eastandNot EU easgroups.

The information ortlimate changeresented in the top 10 positions of internet search results: should be well
dividend between actorshould include local to global scale; should be constantly refreshed and no older
than 2 years; proportion of education should prevail information; should be original and multifold, but not
solitary.

Wikipedia website is one of the main sources of infation on climate change topics in local BSR
languages, (except Byelorussian); and it is relevant keeping up high standards of information by instar
refreshing and content widening procedures. In addition, important role on representation of climate chang
on the internet should fall on governmental and NGOs webpages.

Better knowledge of English, higher internet penetration rates, and the population of the countries positivel:
affect the number of internet search resultslomate changeequest in local BSR languages. It gives huge
potential for such countries as Byelorussia, Russia and the Ukraine expanding the information amount.

It is obvious that climate change adaptation process is still poorly presented on the internet b$Rocal B
languages. Only 100% of information ortlimate changeontainadaptationpart, except the UK (63%).
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Abstract

Adaptation and development have theoretically been considered to have an apparent relationship, in
which adaptation to minimize the advenmswact of climate variability will facilitate development process

and development, in its turn, will maximize resources to benefit resilience from natural catastrophe. In
particularly, climate change adaptation often focuses on the poor and the mostbiléngopulation.

These groups are characterized by extremely weak adaptive capacity, most seriously impacted status, and
severely lack of appropriate resource for recovery. This paper will evaluate two mangroves restoration
and rehabilitation projects inVietham to discover the embedded idiekages of adaptation and
development. The main argument is that Viethargesernment practically doesot favor development

via adaptation although they recognize the importance and support that harmonizatiaoiy. thhe
following sections will review the theory of adaptation as/ and development and adaptation for the poor
and poorest people, analyze the coincidence of climate change adaptation and livelihood improvement in
some mangroves restoration and rehahilon. Based on these frameworks, the last sections will assess
two mangrove planting and protection in Vietham in term of adaptatiafevelopment linkages,
represent the root causes, and propose some recommendation.

Introduction

This section will reviev the theory of adaptation as/ and development and adaptation for the poor and
poorest people (Part 1), analyze the coincidence of climate change adaptation and livelihood improvement
in some mangroves restoration and rehabilitation (Part 2).

From adaptaion plus/as development to adaptation focusing on livelihood improvement for the poor

and the vulnerable groups

There is an apparent linkage between adaptation to climate change and development. Adaptation to
climate change implies the response to influence of climatic stimuli to reduce harm and exploit benefit
that will facilitate development whereas sustainableeligment in turn can significantly reduce adverse
effects of climate changing by speeding economic growth, encourage technological advance, and
strengthening human resources (Ayers & Dodman 2010, p. 161). McGray et al (2007, p. 5) analyzed 135
adaptationpolicies, programs, and projects and found two main model of adaptation and development
integration. Adaptation and/ plus development model refers to mainstreaming climate change adaptation
into development agenda as additional part of development. Adaptet development model implies

that adaptation can be implemented through existing development efforts because they are coincided. For
decades, major donor agencies have strived integrate climate change adaptation into existing development
proceswirewsi nads opti ons for their investments (UNDP
2003, p. 29).

Adaptation to climate stimuli, being approached as a critical section of national poverty eradication
strategies, should focus on the development opporsritr the poor and the vulnerable groups. These
people are the most affected by the adverse impact of climate change because their livelihoods are mainly
relied on agriculture and natural resources exploitation (Banpa et al 2009, p. 1, Shaw 2006 p. 522).
Furthermore, the projected changes of climate extremes or the gradual changes of average climate will
alter the functions and services of these ecosystems, significantly reduce the quantity and quality of
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environmental resources and place serious constraimn t he poor és | iving condi
8). Any adaptation program should concentrate on improving economic opportunities for the poor by
granting them the right to access and benefit from the ecosystems they depend. Based on this, the poor
can improve their livelihood (Friend 2007, p. 14), subtilize their vulnerability, and gradually strengthen
their capacity to deal with climatelated risks.

Vietnam is one of most significantly affected countries by climate change and the government has
reaognized the clear linkages between climate change adaptation, development, and livelihood
improvement for the poor. Sustainable development has been embedded in nearly all regulations related
to climate change adaptation. The National strategy on clirhaiege 2011 emphasize that all responses

to climate change must be closely attached to sustainable development to fruitfully deal with climate
change and boost sustainable development (Viethamese Government 2011). The National Target Program
to respond tolonate change 2008 considers investment in response to climate change an important factor
to ensure sustainable development (Viethamese Government 2008, p. 2). Action plan framework for
adaptation and mitigation of climate change of the agriculture antidevelopment sector period 2008

2020 sets one of its purposes as O6enhance <capabi
minimize its adverse impacts and ensure sustainable development of the agriculture and rural
development sector inthedore xt of cl i mate changedé (Vietnamese C

policy system, integrate climate change in sector development (Viethamese Government 2008, p. 5).
Livelihood approach can be observed in some Vietnamese government policies on chiargge
adaptation. National Action Plan on Climate Change 202@20 includes two programs for improving
housing condition for the poor and rearranging/ displacing residential areas frequently affected by natural
disasters (program 14, 1¥ietnamese Garnment a 2012).

The mangroves restoration and rehabilitation projects: climate change adaptation and livelihood
improvement for the vulnerable groups

Protection and development mangroves ecosystems have been widely recognized as a highly effective
adaptéion technique to deal with sea level rise caused by climate change. Research on sea level rise has
recently projected a © 5 meter rise until the year of 2100 (Dasgupta et al 2007, p. 3), leading to
significant effects on natural system such as: inuadativetland loss, erosion, saltwater intrusion, and
storm surge (Nicholls & Tol 2006, p . 1075; | MHEN
Obsbieldsd to stabilizing shorelines and iygrevent
influence and minimize maintenance expenditure of extreme weather events including cyclones,
typhoons, flooding by dispersing the energy of floodwater, and protect water quality against saltwater
intrusion (Vo et al 2012, p. 436; IUCN 2006, p. 11; Spks & Beukering 1997, p. 14). Coastal
mangrove conservation and plantation are practiced all over the world, especially in Southeast Asia
countries (ADB 2009, p. 109). The aggregate plans to plant mangroves and maintain the existing
mangroves ecosystem Yfietnam, Thailand, and Indonesia are proved to be afwetitioned protective

system to safeguard against severs impacts of climate change (Schmitt et al 2013, p. 554).

Besides, mangrove ecosystems provide habitat for a wide range of plant and anineal speealth of
ecosystems products that local people, particularly the poor and vulnerable groups, can rely on to generate
incomes and sustainably improve their livelihoods. Spaninks & Beukering (1997) described a list of
mangrove products, including mgrove fruit and timber; fish, crabs, and invertebrates (p. 13); and
traditional medicine materials (p. 14). Some studies on mangroves establishment and restorations projects
has estimated the significant contribution of mangrove forests to living condifioccommunities.
6Mangroves provide Solomon I sl and coast al communi
incomesd6 (Albert et al 2012, p . 1) whereas 90% o
Vietnam) rely on mangroves exploitatitor income (Hawkins et al 2010, p. 14).

Vietnamese government has placed mangrove plantation and protection the high priorities in adapting to
climate change, especially tackling sea level rising problems. According to Dasgupta et al (2007, p. 40),
Vietnam ranks among the top five most severely affected countries by climate change. Under 1 meter sea
level rise scenario, they estimated that 12% of land area, 10% of population and GDP will be impacted. In
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the Mekong Delta, 38% of total area will be submergeder the water (CareReid 2007, p. 16) while

90% subjected to flooding (Smyle & Cooke 2012, p. 26). All national programs for climate change
proposed by Vietnamese Government in 2008, 2012, and latest 2014 always focus on mangrove
reforestation and magament as a key solution (Viethamese Government 2008, p. 17; Vietnamese
Government 2012 a, p. 4; Vietnamese Government 2014 a, p. 8). Sesite studies have recorded the
noteworthy contribution of mangrove development on coastal protection againsveieasing. Schmitt

et al (2013, p . 553) has il lustrated that 6éa 1.5
waves from 1.0 m to 5 cmé and the I|Iifetime of thi
Bank 2010, p. 59). In pjects of the Red Cross in northern parts to conserve and develop 12,000 hectares

of mangroves, US$1.1 million invested has saved US$7.3 million annually for dyke maintenance,
remaining the project areas unharmed during the devastating typhoons whilesaffered significant

losses of life and property (Brown et al 2006, p. 10).

The following section will cover the methods and materials applied in this paper. After that, the next
section will assess two mangrove planting and protection programs in Vietnamm of adaptatiori
development linkages. The role of Viethamese mangrove conservation projects in encouraging
development, especially accelerating living condition of the poor groups will be discussed in the section.
The last section will represenbrae findings include some the root causes, and propose some
recommendation.

Method and Materials

The research had two components. The first was a review of literature on the theory of adaptation as/ and
development and adaptation for the poor and popesple as well as the coincidence of climate change
adaptation and livelihood improvement in some mangroves restoration and rehabilitation. Based on these
frameworks, the second part is a case study of two mangroves planting and protection projectarim Viet

in term of adaptationi development linkages, represent the root causes, and propose some
recommendation.

The multiple sources of data converging on the same facts or findings will be highly utilized to enhance
the validity of research. Both primary caisecondary data will be collected to develop the knowledge
required by the research objectives. For primary data collection, all related official documents including
policy and legislative documents of Viethnam government and some international orgasizeatich

involved in mangrove planting and protection projects in Vietham will be combined with data from in
depth, semstructured interviews with key informants from the governments, as well as from non
government organizations (NGOs) and internationg&woizations. These data was used to explore issues

of adaptation plus/as development to adaptation focusing on livelihood improvement for the poor and the
vulnerable groups, and particularly to get expert viewpoints on the potential opportunitiesZertigl
mangroves restoration and rehabilitation projects as a tool of climate change adaptation together with
livelihood improvement for the vulnerable groups. For secondary data the main source was
documentation collected mainly through library and méerresearch, including scholarly research
reports, books and journal articles.

Inter -linkages of adaptation and livelihood improvement embedded in the mangroves restoration

and rehabilitation projects in Vietnam

In Vietnam, mangrove forests cover an anéaearly 172 thousand ha, concentrated in Red River Delta

and some central province (30%) and Mekong delta (70%) (Powell et al 2011, p. 4). In some recent
decades, Vietham has lost over 50% of its mangrove areas from 410 thousand in 1940 ha to b thousa
ha in 2000 and increase slightly to 172 thousand ha. Based on the theory on climate change adaptation
and development focusing on the poor and the vulnerable groups, this paper will evaluate two main
projects related to mangrove planting and developrireitietnam: the Communitpased Mangrove
Reforestation and Disaster Preparedness Programme in the Red River delta and Central provinces funded
by Viet Nam Red Cross (199D10) and the Coastal Wetlands Protection and Development Project
sponsored by Worl@ank in the Mekong Delta (1992007). The main argument is that these programs
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utilized mangrove ecosystem with different functions that resulted in different levels of adaption and
development integration.

In the Red River delta and Central Viethamangroves plantation and management was designed to
reduce the influence of disasters or maximize its protective function (Bolte et al 2011; IFRC 2011). This
projects was implemented in eight provinces with total funding up to USD 9 million for communes
government to contract local people to plant 9,500 ha of mangrove along 100 km of sea dike (IFRC 2011,
p. ii). Up to 2025, the project will reduce the dike maintenance fee from USD 803000000, protect 2

million people from disaster risk, avoid overss of USD 37 billion (IFRC 2011, p. ii). However, the
project did not pay enough attention to the livelihood of local residents. The mangrove species plant tend
to establish strong structure for dike protection rather than support breeding, feedimgysang grounds

for of aquatic resources that is the major income of the poor collectors (Powell et al 2011, p. 5). Besides,
the project areas belongs to protective forest of the government in which the local people are legally
excluded from all exploitadn activities. When the project ended in 2010, the local people with no
compensation had no incentive for mangrove plantation and development, they event violated forest laws
to cut mangrove or collect seafood that negatively affect the ecosystems (@@l@011, p. 5).

On the contrary, the Coastal Wetlands Protection and Development program2Q03)7was
implemented in the Mekong Delta with a muilinctional approach, integrating climate variability
mitigation, living condition acceleration, and @oty reduction (World Bank 2009, 2008). The key
component of this program is mangrove planting and protection in the full protected zone and buffer
zone, target at planting 27,400 ha and protecting 145,631 ha of mangroves with the total funding up to
USD 14 million (WB 2008, p. vii). The program benefits three main groups including the poor and the
poorest population, the ethnic minorities, and thesetters from the full protected zone. Mangrove
restoration and rehabilitation facilitated the developn@rfiorest resources that in turn diversifies the
livelihood of the poor migrants who heavily relied on mangrove forest as the main income. The program
also provided resettlement for existing resident in the full protected zone with better housing condition
and longterm income generation. Forest land as productive land leases were granted to households living
in the buffer zones to do the agriculture and aquaculture activities that ensure their sustainable
improvement (WB 2009, p. 49). Forest law violatimas significantly decreased from 1,757 cases in
2002 to 318 cases in 2006 throughout the project areas (WB 2008, p. 27). As a result, mangrove forests
can be developed and managed properly to function as protection against climate disasters as well.

Findings
The underlying causes
Al t hough devel opment, especially the pooré6 I|ivel

documents regulating climate change, there are existing constrains to promote development via mangrove
ecosyst emsand rpanagdament. tFirsthy ninstead of a particular law for mangrove forest, it is
mainstreamed in the land law, the forest law and other climate change adaptation programs. 70% of
mangroves are designated as protective status that means 70% of mangrove foress ong t o gover
ownership, and is severely restricted from population by law (Viethamese Government 2007, p. 14).
When the government or the donors invest on mangrove planting and protection, they contract the local
communities and pay them compation. However, compensation is not an effective and efficient way to

protect natural resource because it is unable to create long term incentive for the local engagement. Even

if the residents are received compensation, they still violate forest lawptoiteand damage the

mangrove forests to increase their income. These violations will become popular and severe if the
compensation is reduced or stopped (Powell et al 2011, p. 5).

Secondly, the organizational structure of the forest sector administiatioes of a complicated and
overlapped integration of agencies with forest protection and reservation as their main interest, lacking
meaningful participation of any agencies acting to promote livelihood acceleration through forest
development. Three rimaactors cooperated in forest management are Ministry of Agriculture and Rural
Devel opment , Mi ni stry of Natur al Resources and E
levels. In term of two ministries, the former focus on mangrove forest amdiishmanagement while the
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|l atter deals with management of | ands and wetl and
to be the only actors who are eligible to strive
planting and investmenHowever, some researches blame the observed failure of local committees in

fulfill these tasks for &éa | ack offternsfyndingiavailablez e d e x

for the maintenance and r epseiHawkiosfetatd2010,ps6h t hat t he

Recommendation

Vietnamese Government is formulating a national mangroves restoration and rehabilitation program to
response to climate change 2012020 and will take it into effect soon (Viethamese Government 2014b).
This is a valuable opportunity to reconsider this document based on the adaption as/and development
principle and establish detailed guidance and action plans to link it to sustainable development and
livelihood improvement for the poor and the vulnerable gsoup

Besides, cananagement is supported by theoretical studies and the pilot projects in Vietham as an
effective and efficient method to promote the idilekages of adaptation and livelihood improvement via
mangroves restoration and rehabilitation. Schatital (2013), Hawkins et al (2010) emphasize that co
management is one of the best way to coincide vulnerable or conservative natural resources protection
and enhancing income generated activities at the same time. The prerequisitenariagement is

0 grticipatory negotiation, joind e ci si on maki ng, and equitable benef
(Hawkins et al 2010, p. 22). The pilot projects in Xuan Thuy Natinal Park (Nam Dinh), Mui Ca Mau
Reserve Park, and Au Tho B commune (SocTrang) haveteeppositive result (Nguyen 2012, Schmitt

2012)

Conclusion

In conclusion, analyzing the existing laws and regulations in Vietham demonstrates that Viethamese
government has fully perceived the inlimkages of climate change adaptation, development, and
livelihood acceleration for the poor population. However, they have still been unsuccessful in facilitate
these collaborations. The root cause is hidden in many insufficient implementation program to realize this
political will. It is high time for Vietnanese government to formulate and legitimate a detailed and
comprehensive strategy for mangroves reforestation and conservation based-&imetidtial approach

to protect people and their assets from natural disasters, encourage general developreestyaride
well-being for the poorest population.
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Abstract

Fishing communities in Japan are highly important because they serve and maintain the tradition and
culture of "Japanese foods". However, they are extremely vulnerable: in fact, many of them are declining
because their livelihoods are insecure as they fdoe complex impacts of climate change plus
urbanization.

This research explores one of the urban fishing communities in Japan in order to (1) investigate what
kinds of impacts of climate change (plus urbanization) has on its livelihood; and (2) haarthisunity

copes with such changes in its fishing livelihood. In addition to the specific examples, the study discusses
the challenges and issues in adaptation strategies, in particular, to protect fish, fishing livelihoods and
food security for people arttie planet (positive peace).

Keywords:Climate Change Adaptation, Urban Fisheries, Livelihoods, Food security, Positive Peace
I ntroducCQliiomat e Change and Urban Fisheries

The gl obal demand for fish is growing, but nevert
di sappearing because they face a number of chall ¢
and vulnerabl e. A numiemi toifes) apaendck steo fadapmnhgt lceimr

climate changes (plus urbanization). This paper i
and attempts to answer the following resamageh qu
(plus urbanization) has on its I|livelihood; and (
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