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Improving sub-climate of coastal semi-arid land area to create a suitable living environment for crop plant diversification making contribution to eliminate hunger and reduce poverty and eradicate desertification (Desert)

Prof. Nguyen Van Truong, VKST, Chairman of Institute of Ecological Economy
- Research specific characteristic of coastal sandy region sub-climate and solutions to ensure a biodiversity development

Vietnam has about haft of million hectare of sandy soil, which has been built up by sea. The severe sub-climate makes most of such area be desert. Sandy soil reflects heat and makes surface temperature be up to 60 – 70oC, no tree can exist. Sandy soil is incohesive and can not keep rain water which is an essential element for all creatures. It is very windy in coastline; wind can make double evaporation speed of soil. The severity of climate limits even destroys living conditions of plants. Many semi-arid land areas next to densely populated areas have been fallowed. Because of heat and dry condition, the incohesive sand is flown by strong wind to interior fields and builds up sandy hill somewhere threatening life and fields and gardens of adjacent population areas
- Develop eco-villages
From exact judgments on the severity of sub-climate in semi-arid land areas, which destroys natural and cultivated plants, it is necessary to find out effective solutions to develop eco-villages. Development of eco-villages means that the effective measures to improve severe conditions of sub-climate are found out and implemented effectively.

Firstly, the characteristics of ecological subsystems should be defined with sub-climate specific characteristics. In the short-term, Institute of Ecological Economy used research document on the strip of coastal semi-arid land and divided coastal sandy ecosystem into three subsystems. The first subsystem is sandy area, which is adjacent to interior field, and waterlogged in raining season causing root break of crop plant so that it has been fallowed. The second subsystem includes high and flat semi-arid land areas with deep underground spring water. The third one is area with many sandy hills, flying sand and stream bringing sand to interior field. At present, Institute of Ecological Economy has developed 6 eco-villages in three above-mentioned subsystems and the three specific ones are presented in this report.

As the results, farmers and fish men at the three villages all have gardens, ponds, and freshwater wells. Sub-climate of ecosystem has been improved, reaching stable condition to ensure the sustainable development. Severe sub-climate has changed to be friendly with human, crop plants and domestic animals.

- Geographical, topographic characteristics and sub-climate of the Central coastal semi-arid land region

Sea has brought sand to build up the coastline of the Central region as a wide strip of semi-arid land running from Thanh Hoa to Binh Thuan. According to research documents on semi-arid land area, the strip of semi-arid land has a total area of about 500,000 ha. As for topographic structure, the semi-arid land has three main types: sandy hill, sandy highland and flat area and sunken area like small valley.

As for climate, whole semi-arid land area is located in tropical climate zone but temperature and raining distribution are different by season. A common feature is that temperature of soil surface where tree roots take water and nutrition is very high in sunny season, up to 60 – 70oC so that no crop plant can live. Strong sea wind makes evaporation speed of sandy soil double as normal soil, making sandy soil dry quickly and exhaustedly. Incohesive soil can not keep water and plants are in shortage of water and can not live. In general, sub-climate of semi-arid land area is very severe for most of food crop plants.

- Solution to improve sub-climate of semi-arid land area in order to create a suitable living environment for crop plants diversify, creating an abundant source of food, eliminate hunger and reduce poverty, strengthening health for people who are living or will live in semi-arid land area.

In some countries, resinous matter is laid to prevent incohesive sand flying to interior area and various kinds of fabric net are used to stop sands in some regions. Also, some regions cultivate anti-drought plants with thorns to improve hot and dry sub-climate protecting crop plants. In Vietnam, the measure of creating protection tree belt is used to improve sub-climate of sandy area. Tree belt helps to reduce speed of sea wind and evaporation in order to maintain the moist for soil. One kind of resulted trees is Casuarinales with small leafs, rigid and dry branches, strong developing roots.
In order to develop eco-villages in semi-arid land area, some biological measures should be applied synchronously in combination with topographic rehabilitation. Such measures should be effective for sub-climate and topographic characteristics of each ecological subsystem in semi-arid land area. The specialists in fields of climate, agriculture and forestry are needed to define climate and topographic factors in order to find out solutions with good results. The solutions should be practicable for farmers under guidance of specialist and with financial support from State or some international organizations whose targets are to improve sub-climate to raise living standard and eliminate hunger and reduce poverty, lessen area of wasteland.

All ecological subsystems require application of biological measures, planting kinds of tree, which are able to suffer hot and dry semi-arid land improved by topographic rehabilitation. Green trees have effect of sub-climate improvement. Firstly, tree creates shadow to reduce temperature of sandy soil, then the felt leafs enrich humus to dry and incohesive soil, which is a key factor to improve physical and biological characteristic for sandy soil. According to research documents, depending on number of protection tree lines and density of protection tree, the speed of wind can be minimized as requested by sub-climate improvement, creating favorable condition for good growth of food crop plants. Topographic rehabilitation aiming at utilizing moist soil thanks to capillarity of water is also a useful measure helping to save water, use underground water for tree in dry season. Coastal semi-arid land area with strong wind can use windy propellers to run small generators for usage of household that is cheap and can utilize the recycled source of energy. In the sandy hill area, rain-water run and bring fine sand to a deep level creating a layer to stop rain-water and forcing rain-water go along hillside and create sand stream. Sand stream is a disaster because the water will bring sand to interior field and villages. Banking sand stream with package of sand, making ladder of falling water to run small generator are the ways to turn natural disaster into useful energy source. In short, if we know how to improve and utilize it, the severe sub-climate of semi-arid land area is able to create ecological areas for life and production, stopping hunger and poverty in a sustainable environment.

1. Changes in living and production environment in three typical types of semi-arid land eco-subsystem in Vietnam through eco-village development

In general, eco-system of coastal semi-arid land area in Vietnam can be divided into three typical sub-systems with different topographic structures and underground freshwater systems. Due to limited resource and fund, the Institute of Ecological Economy selected to develop two villages in each sub-system. Three eco-villages were completed by the end of 2005. In sub-system of sunken area, which is waterlogged in raining season there is an eco-village of Trieu Van, belong Trieu Phong District in Quang Tri Province. In subsystem of flat and high area with deep underground water there is Canh Duong eco-village in Quang Binh. In subsystem of sandy hill with phenomenon of flying sand caused by wind and with sand stream from hills bringing sand to interior fields there is an eco-village of Hai Thuy in Le Thuy District, Quang Binh Province.

Topographical and sub-climate features of Trieu Van semi-arid land ecological sub-system: This semi-arid land area is an edged area of coastal sandy belt, which is adjacent to plain area but is still left fallow. Although the plain area has high population density, the land for living and production is in high demand but farmer can not change this land area into farming land because it is impossible to cultivate crop plants. The delegation of specialists from Institute of Ecological Economy affirmed that the green tree system must be used to improve environment and sub-climate so that cultivation of food crop plants becomes practicable. Firstly, it is necessary to dig irrigation canal and make beds for tree planting to create shadow, reduce temperature of semi-arid land surface and enrich humus in order to improve physical and chemical characteristics of sandy soil. Problem is to estimate how many irrigation canals should be dug how many tree belt should be planted and estimate between investment resources and achieved economic effects and ecological impacts to persuade farmers to accept. At beginning time, some experts also said, “It is difficult, very difficult”. Of course, how we have left fallow land for hundreds years if it is easy. But all of us know Uncle Ho’s words: “Nothing is difficult; the only thing that matters is perseverance...”

Unexpectedly, trees planted to create shadow, stop wind and enrich humus for farming land in fallowed sandy beds grow more quickly and strongly than ones planted in other land area. Who can imagine this achievement when looking back on wild grass patch? Actually, it was written in some books that free-living nitrogen-fixing bacterium also enrich soil with 3 –5 kg nitrogen each year. Tree belts for protection and sub-climate improvement has been taken their use after one year. People cultivated food crop plants in strip of semi-arid land with tree shadow and humus. Two year later, gardens had various food crop plants. With the source of available underground water, people dug ponds for irrigation, fish, husbandry and vegetable cultivation. In 2002, the President and Minister of Ministry of Agriculture when visiting native land of revolution dropped in Trieu Van eco-village and praised that after 9 years of development, there were many tile-roofed houses in the village, gardens and ponds, two production models bringing high and diversified benefits were available in every households.

Village in sandy highland with more severe sub-climate: Windy, dry right after raining, freshwater is available only in depth of 6-7 meter of well. Sub-climate is so severe that people living in village located in edge of “sandy high land” have to accept to live in hustle but fail to conquer fallowed semi-arid land area” Hot and dry sandy soil is a great difficulty but another greater difficulty is that freshwater is in deep and too deep level. Question is that how protection trees can attract underground water in dry season. It is very difficult for roots of tree to reach underground water but the tree can exist over dry season if its root can go to moist soil layer thanks to capillarity attraction as a rule. Experts suggested measuring the depth of moist soil layer thanks to capillarity. This is a good idea and the survey on moist soil layer thanks to capillarity showed that this soil layer is not so deep, just 2-3 meters from ground.

So it’s required to dig ditch with depth of 1 meter, plant protection tree with height of 1.5-2m. After raining season, the tree root can go deep 1 meter into entrails of earth. After one year, root of tree go deep and can attract capillarity water and grow better in the following year. Success of protection tree belt creation in sandy highland is a successful start of Canh Duong eco-village. Life will grow itself with protection tree and freshwater well. Three years after that, some households had garden, well, food crop plants, husbandry that bring a better life and scenery.

Eco-village in sandy hill in Hai Thuy District, Quang Binh province faced many challenges in development due to the severe sub-climate. Windy sandy hill flew into interior covering fields and roads. Sand stream runs from hills, bringing sand to population area. Sand invades both by air and water. The State helps people plant Casuarinales forest to stop sand. However, it is very difficult to live and produce in sandy hill area. Water is available in hills but can not be used. It is impossible to plant tree at hillside because there is no water for tree to live. It is also required to find water of capillarity by level hillside to find out moist soil area. Therefore, garden is created by leveling hillside to reach to soil layer with capillarity water. Food crop plants and fruit-trees can be cultivated in such created gardens. This is a valuable initiative because it helps to create a land area with sub-climate that is suitable with crop plants. There are two another initiatives that are banking sand stream to create motive current of water to run small generators which are available in the market with acceptable price. Luckily, there was a retired electrical worker who agreed to install propeller run by strength of sea wind. Propeller running make small generators installed at sand stream operate. The two initiatives turned negative natural power to useful power free of charge to use recycle energy. The most challenged matter was settled successfully and the model of Hai Thuy eco-village was written in book for dissemination.

Conclusion:

In order to establish life in a sensitive ecological system, it is necessary to use knowledge of every people to evaluate causes of severe climate and find out overcoming measures. The life is sustainable only when the existing or created sub-climate is friendly with creature, human, domestic animals and cultivated crop as same as conclusion of wises ”Heaven Luck, Earth Luck, Human Luck” A prosperous life need a integration of three conditions that the first one is favorable climate “Heaven Luck”
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