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Demand Base fee Electricity tariff m Total Electricity | SewageWater |  Waste Total
(kwh/month) (usn) (usD) costs{USD) (usp) (usp) (usp) Bill(USD)

50 141 0.091 455 596 0.60 2.30 8.86

100 141 0.093 9.30 10.71 1.07 230 14.09

150 141 0.095 14.25 15.66 157 2.30 19.53

200 141 0.097 19.40 20.81 2.08 6.23 29.13

250 141 0.099 24.75 26.16 2.62 6.23 35.01

300 141 0.101 30.30 31.71 3.17 6.23 41.12

350 141 0.103 36.05 37.46 3.75 10.75 51.96

500 141 0.105 52.50 5391 539 14.96 74.27

700 141 0.129 89.95 91.36 9.14 21.80 12230

1000 141 0.145 145.00 146.41 14.64 21.80 182.86
1500 141 0171 256.35 257.76 25.78 38.09 321.63
2500 141 0.275 688.00 689.41 68.94 73.52 831.88
3500 141 0.436 1,526.00 1,527.41 152.74 73.52 1,753.68
4000 141 0.681 2,724 80 2,726.21 272.62 73.52 3,072.36
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& Soil and Water Conservation in Shan State of Myanmar
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U Sein Thet; Director (Retired)

Agriculture and Forestry are dependent on the soil; without soil there can be neither Agriculture nor
Forestry. The quality of forests depends in a great part on the kind of soil they grow on. The knowledge of
soils is therefore necessary for the agriculturist and the forester. One of the most important duties of the
forester is to maintain and improve the productive capacity of the soil. It is essential, therefore, that he knows
the properties, status and behavior of his soils, in order to get the best results out of them.

Myanmar possesses wide variations in climatic and geologic conditions, resulting in an equally
heterogeneous grouping of soils and forests. Although Myanmar’s agricultural soils have been rather well
mapped, forest soils have been define few studied. A detailed survey and mapping of her forest soil resources
is much needed as a first step in intensive soil conservation and forest management including watershed
management. An essential part of improved management is the matching of appropriate tree species to site.
Available information indicates that Myanmar possesses a large group of soils derived from Tertiary sandstones
and limestones, well suited for the production of teak and other commercially valuable species. Because of
its great value, teak should be planted on those sites for which it is suited, with other native and introduced
species planted on non-teak sites, afier they have been well tested. Species selection for the Hill forests and
Dry Zone forest should be given special attention because of the difficult soil conditions in those areas.

Water basin characteristics in Myanmar are quite variable due to the difference in physiographic
feature. The three major drainage systems based on rivers Ayeyarwady, Chindwin and Thanlwin flow through
the length of the country with Sittaung in between Ayeyarwady and Thanlwin. Most of the rivers run from
north to south. Most rivers begin in forested mountainous watershed, follow course through the towns and
villages and empty into the seas. Small rivers and streams that feed them flow from the East and West with
different drainage patterns. Myanmar is richly endowed with water resources. The water ecosystem comprises
the tributaries of the four major river systems, besides there are some river systems in Rakhine State and
Tanintharyi Region. These river systems contribute for the surface water resources of the country. Due to
favourable climatic condition and physiographic features, there are eight river basins namely 1.Chindwin,
2.Ayeyarwady Upper, 3.Ayeyarwady Lower, 4.5ittaung, 5. Rakhine, 6. Tanintharyi, 7.Than Lwin, 8. Mekong
and those cover about 90% of the country’s territory. Total surface and groundwater potential of Myanmar
are approximately 828 km® and 495km’ per year respectively.

When soil is unprotected it is at the mercy of the wind and rain; when it is protected by a vegetative
cover of some sort, the destructive forces acting on it are reduced. The soil obtains its maximum protection
under forests. Forests prevent soil erosion. The forest canopy, the foliage, twigs, branches and then down
the stems and trunks of plants help to deaden the force of the raindrops, which flow down the branches and
then down the stems harmlessly on to the soil. Gentle rains are entirely absorbed. In heavier showers the
rate of precipitation is greater than the rate of absorption; but the flow of the storm-water over the surface of
the soil is impeded by the soil covering and the violence of the floods in the streams is reduced. When man
in his folly removed the forests in his search for areas to cultivate and to obtain materials for his dwellings, the
hare soil was exposed to the mercy of the wind and the rain which eroded it.

When soil is protected by a vegetative cover, either of grass or forests it suffers little or no erosion. The
rates of soil erosion, or soil removal, in such areas are generally unnoticeable and so slow that the rates of soil
loss and the rates of soil formation from the parent rock are about balanced: soil loss, or soil denudation is
made up by soil formation Some Soil Conservationist stated that necessary to erode or wash away 7 inches
of soil under well protected grass and forests in America as thousands of years, depending on the kind of
grass, forest and slope of the soil. Conservationists also estimate that it requires 400 years or more to
produce one inch of topsoil.

Evidence of accelerated erosion in Myelat ( Pindaya township and Kalaw township), Shan State,
and the need for control measures have been documented in 1937, In 1948, a Soil Conservation Unit was
established in Shan State to address the soil erosion problems in that State. A great number of works such as
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®establishment of conservation plantation, gully control works, natural regeneration, and establishment of

¢ demonstration farms were achieved within Shan and Kayah State. In 1984, this unit was inactive and dismantled

Mecause of insufficient funds and lack of trained personnel. Systematic Forest Management Started in Myanmar

* since 1856, by the appointment of Dr. Brandis. Watershed Management in not new to Myanmar, Watershed
management concept included and is a traditional component of forest management Catchments Working
Circle is one of the components included in some of Forest Division Working Plans. We could traced back to
(1920+) working plans of some of Forest Division, such as, Chindwin Forest Circle, Meiktila Forest Division
Working Plan, in which some watershed areas were allotted to Catchments working circle mainly means for
soil and water conservation.

The documented evidence of the recognition of soil and water conservation in the Southern Shan
State and attempt to ameliorate them could be traced as early as the last century. Briefreferences of accelerated
soil erosion were noted by officers who visited Myelat and adjoining regions during those early years. However,
serious recognition of the menace of resource degradation and need for arresting them seems to have taken
its root only during the beginning of the 19 k century. The chronology of events which influenced the evolution
of soil and water conservation practices in Myanmar is discussed below:- During 1915-1936, Agricultural
Department of Myanmar started an experimental station in Nyaungshwe which was later shifted to Taunggyi
to demonstrate sustainable land use practices focusing mainly on agricultural lands. Results on conservation
farming in controlled environment developed. No marked improvement in the standard of cultivation by the
farmers due to shortage of funds and resistant to change on the part of the beneficiary farmers.

In 1937, the Principal Forest Officer of the Federated Shan State reported to the Commissioner the
seriousness of watershed conditions in the Myelat reason. The Commissioner organized an informal Soil
Erosion Committee to cook at the seriousness of the condition and take necessary action. A demonstration
area was set up near Thamaingkhan to initiate experiments in erosion control works. A detailed survey of
Myelat region on scale of 4"-1 mile completed. General survey of soil erosion in parts of the Shan State other
than Myelat was also completed. The experimental station was established but the impact was insignificant.
The survey was carried out by Mr. T S. Thompson and his team and a report was published in 1944. This
survey classified the eroded areas, delineated their boundaries, articulated the causes of erosion, noted the
scale of the problem, and recommended control measures. Details of the survey was lost during the Japanese
occupation. Systematic approach to document causes, effects and scale of soil erosion problems in the
watershed areas started during this phase. No comprehensive action plan/management plan and implementation
strategy emerged. The specification of treatments were site specific but not following the concept of the
watershed boundaries. The Japanese occupation diffused the momentum including establishment of
demonstration sites.

In 1937, the Principal Forest Officer of the Federated Shan State reported to the Commissioner the
seriousness of watershed conditions in the Myelat reason. The Commissioner organized an informal Soil
Erosion Committee to cook at the seriousness of the condition and take necessary action. A demonstration
area was set up near Thamaingkhan to initiate experiments in erosion control works. A detailed survey of
Myelat region on scale of 4"-1 mile completed. General survey of soil erosion in parts of the Shan State other
than Myelat was also completed. The experimental station was established but the impact was insignificant.
The survey was carried out by Mr T S. Thompson and his team and a report was published in 1944. This
survey classified the eroded areas, delineated their boundaries, articulated the causes of erosion, noted the
scale of the problem, and recommended control measures. Details of the survey was lost during the Japanese
occupation. Systematic approach to document causes, effects and scale of soil erosion problems in the
watershed areas started during this phase. No comprehensive action plan/management plan and implementation
strategy emerged. The specification of treatments were site specific but not following the concept of the
watershed boundaries. The Japanese occupation diffused the momentum including establishment of
demonstration sites.

During 1947-1949, The survey and demonstration work was resumed. The Soil Erosion Committee
was revived and demonstration centers revitalized. One full time senior officer was designated as Soil
Conservation Officer Cooperative arrangements with the Agriculture Department was also sought.

@




| 7~ ‘ '.-“‘#. b
');ﬂ mg‘aoﬂc}@)z é\ (Joa6-Zefomm)

% Administrative actions from the highest level of the Government to streamline soil conservation activities

¢ were initiated. Extension services including radio talk were initiated. Draft Shan State Land Preservation Act

,#and draft constitution of the Soil Conservation Committee were drafted and submitted to the Government.

* The name of the Soil Erosion Committee was changed to Soil Conservation Committee. A Five Year Soil
Conservation Plan was completed by the Soil Conservation Committee, Shan State. Systematic approach
to upland conservation strengthened. Awareness about the urgent need to arrest up land degradation increased
atall levels. Need for legal tools to institutionalize appropriate land use practices was realized and developed.
Organizational sup to cover forestry, agriculture and engineering aspects of integrated land management
practices materialized.

During 1950-1985; five year plan was implemented systematically. Field organization were established.
Site specific conservation activities in Government land as well as private land were implemented according
to periodic plans. Extension staff representing forestry and agriculture departments were trained. In 1962, a
special soil conservation unit was established under the supervision of Forest Department. This unit was
given the status of a Forest Division. Due to the lack of fund and trained manpower the activities were
scattered at different sites where open erosion were more pronounced. In late 1970s, the Government
solicited technical assistant from FAO and UNDP to assist in organizing integrated watershed management
programme. In 1984, the Soil Conservation Division was dismantled abruptly.

Impact of site specific rehabilitation started to be visible. Significant amount of extension staff were
trained. Awareness was created at all levels. But due to the lack of funds and additional manpower, successes
achieved could not be replicated. Search for a more comprehensive planning and implementation modality
on a watershed basis started emerging. Inter-disciplinary approach comprising of a joint effort of the two
major departments got diffused. A focal point to continue soil conservation activities also got diffused.

Analysis of the past actions and attending results reveal that the concern of GOM for upland
conservation in the Southern Shan State reached at its peak during early 1950s and gradually slowed down
in early 80s with ultimate closing down of the Soil Conservation Unit in 1984. At the later part of eighties, the
momentum picked up again with emphasis on systematic appraisal of upland resources and adoption of
multi-stage planning including focus on participatory planning and implementation of community based activities.
However, this momentum seems to be a product of donor’s drive to promote upland conservation since
development funds were getting increasingly scarce for regular activities planned by Soil Conservation Division.
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Windshield forests prevent the high-tide, maintain the dissolved particles
from water and help in prospering of different fish species.
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