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tree seedlings and cutting of shrub and grass cannot begin until structural work is complete. Each continuous
gully in a gully network (system) should be regarded as a basic treatment unit, and all the control measures in
that unit should be finished before the rainy season. Degree of stability of the gully is the determinant factor for
the selection of control measures. In gullies which have stabilized, with vegetated sides and without steep
caving banks, no measures are required.

There are no standard methods in Myanmar for safe land use and design of erosion control measures.
Different planning agencies use different methods, and even within one agency, planning and implementation
are done with own initiative. One of the main objectives of watershed management is to prevent formation of
gullies through control of runoff from higher ground. Once gullies have formed, it is not easy to stabilize them.
Gully stabilization includes, implementation of a number of different measures. These measures range from
planting of shrubs to the construction of check dams. Since gully control will be carried out by farmers or in
close cooperation with them, it is important to select a few simple correction measures, so that they do not
lose the interest during a certain stage of implementation.

The following nine treatments could be required for gully control within watershed: -

A. Protection of Surrounding Watershed

Code used Treatment

Ly v' Artificial Regeneration (A/R) or Gap planting by Staggered Trench (6x1 %2 x
112" method. Refilling of soil for planting area at the centre of the trench, so
that two space create on both sides for silt trap and percolation.
2. v Contour hedgerows with farmers preferable species.
v Percolation ditches, at least 20 meters away from gully head.
v" Natural Forest Protection aided by Natural Regeneration (N/R)

B. Gully Treatment Measures

Code Used Treatment
5 v" Diversion Drains
6. v Establishment of Vegetation on the edge and in the gully to improves
stabilization.
7. v Establishment of Brush Fills, which is continuous filling on small gullies with

brush, branches of trees, stems of bushy vegetation. The main purpose of
Brush fills is to obliterate the gully with the soil that brush holds. Continuously
filling small gullies with brush is especially economical where brush is plentiful.

8. v Easing of the side slopes, by giving it a 100% (45 degree) gradient can be
done for irregular slopes but should not be carried out for high vertical sides
which are relatively stable.

9. v" Construction of Check dams. In gully control, temporary structural measures
such as brushwood, bamboo, logs, loose stone and boulder check dams are
used to facilitate the growth of permanent vegetative cover. Check dams are
constructed across the gully bed to stop channel and lateral erosion.

Forests are very effective in controlling erosion, especially if they are undisturbed. Combinations of
tree and grass, as well as combinations of trees and shrubs, have important applications for the control of
runoff and erosion in special conditions. The forests control erosion effectively only if they are properly
managed. Timber utilization, cultural treatments, reforestation, fire, the construction of roads and tracts in
connection with the protection and production of the forests are important aspects of forestry practices which
affect the soil erosion. Although there is no control over the slow processes of geologic erosion, which occurs
naturally due to the climate, topography, vegetative cover, soil and geology of the area, there are remedies
for any forest management activity that disturbs the national vegetative cover, the existing drainage pattern

and the soil stability and thus tend to cause *“accelerated erosion”.
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Gully Control for Hilly Region Watershed

By

U Sein Thet , Director (Rtd)

Myanmar, the tropical coastal country , with
north-south running mountain ranges and river
systems is endowed with water resources mainly due
to southwest monsoon. It is rich in biodiversity due
to natural extensive coverage of rain forest, long
coastal and marine resources, fertile river valleys and
deltaic plain. The climate is generally favourable for
various agricultural practices, forest products and
fishery industries which support the livelihood of
majority of the population. Extreme climates disturb
the livelihood and sustainable development of the
country. Cyclone usually crosses the Rakhine coast
of Myanmar once in every two to three years. Floods
and droughts in certain areas are annual occurrence
of the country.

Erosion is a work process, caused by the
falling raindrops and surface runoff. The process
begins when raindrops strike the surface of the soil
and break down the clods and aggregates. During
rainfall, both the falling raindrops and flowing water
are active in loosening and transporting the loose
soil particles. Detachment may occur without
transportation, but transportation can only follow
detachment. Maximum erosion occurs when the
detaching capacities of rainfall and surface flow are
at least balanced by the transporting capacity.
The major types of erosion are:-

(1) Sheet erosion: the removal of surface
soil over large areas;

(i1)Gully erosion: the soil and subsoil is
gouged out in localized areas to
produce gullies;

(iii)Tunnel erosion: the sub-soil is washed
downhill beneath the surface with a
subsequent collapse of the unsupported
surface soil;

(iv)Stream or channel erosion:
the undermining and subsidence of the
banks of rivers and creeks.

Gully Erosion

When the concentrated run-off from a slope
increases sufficiently in volume and velocity to cut
deep furrows and trenches in the land surface or
where the concentrated water continues cutting the
same groove long enough to develop cuts or
incisions, gullies are formed. Sometimes they have

their beginning in slight depressions of the land surface
where run-off water normally concentrates. Often
they develop in natural field depressions or in cart
roads. Gully erosion is common:-

(a) Wherever a river system has cut down
into elevated plateau of soft or unconsolidated
geological strata, so that the feeders and branches
can carve out an intricate pattern of gullies as they
cut back into the high ground.

(b) In relatively level ground whenever large
blocks of cultivation give rise to concentration of field
run-off; this increases the cutting power of the run-
off in channels which are not naturally intended to
carry such a concentrated flow of water at such great
velocities.

(c) Inthe places where roads, railways, other
engineering works and other planned or unplanned
drainage systems divert the natural drainage which
concentrates the run-off into channels incapable of
handling such volumes or at such velocities.

Gullies usually develop, because of an
imbalance in run-off conditions and are mainly due
to human activities. In most cases, gullies can be
prevented through good land husbandry by main-
taining infiltration capacity, vegetative cover, soil
structure, etc., and by simple measures to avoid
concentration of excess runoff. Generally, gullies are
formed by an increase in surface runoff. Therefore,
minimizing surface runoffis essential in gully control.
In most cases, gully control is aimed at preventing
further damage and loss of productive land rather
than at reclaiming gullies land for agricultural use.
The following three methods could be carried out
for successful gully control: -

» Improvement of gully catchments to
reduce and regulate the runoffrates.

» Diversion of surface water above
the gully area.

» Stabilization of gullies by structural
measures and revegetation.

Gully control is one of the most important
restoration methods used in watershed management
and timing is an essential element. The field work in
all structural and vegetative control measures selected
should be completed during the dry and early rainy
season. Vegetative measures such as the planting of
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04 05 0.6 0.7 UNITS
L | 1 micrometer (LUm) =1 x 10" meters
m 1 millimeter (mm) = 1 x 10* meters
1 centimeter (cm) = 1 x 107 meters
= ;
w Incoming from Sun
S A
S INFRARED MICROWAVE
= <
= E Emitted by Earth (RADAR)
21 5
w| 2D
|

0tum 1pm  10pm 100um 1mm 1cm 10 em 1m
Wavelength s——————- (logarithmic scale)
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QeqCs- Malvaceae, 9223l (Sterculiaceae) woolm
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§g805- fomes

c&:jpq€:0€ dloéeanrnndsqpagr-
oll §$08 Salmon wood, Sterculia candollei
Jv mqeadoé Bustard sandalwood, Mansonia gagei
A B Cacao, Theobroma cacao
i comuodo$é Bayur tree, Prerospermun acerifolium
g c005050¢ Buddha's coconut, Prerygota alata
B cogppeao€  Ghost tree, Sterculia coccinea
Qi eagplgo€ Kateera-gum, Sterculia versicolor
on eogpoloé  Bastard poon tree,Sterculia ornata
e Gog[s%)& Elephant rope tree, Sterculia villosa
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68% Average Decline in Species Population Sizes Since 1970,
Says New WWF Report

Declines in monitored populations of mammals, fish, birds, reptiles, and amphibians present a dire
warning for the health of people and the planet

Globally, monitored population sizes of mammals, fish, birds, reptiles, and amphibians have declined
an average of 68% between 1970 and 2016, according to World Wildlife Fund’s (WWF) Living Planet
Report 2020. Populations in Latin America and the Caribbean have fared worst, with an average decline of
94%. Global freshwater species have also been disproportionately impacted, declining 84% on average. As
an important indicator of planetary health, these drastic species population trends signal a fundamentally
broken relationship between humans and the natural world, the consequences of which—as demonstrated
by the ongoing COVID-19 pandemic—can be catastrophic.

The Living Planet Report points to one underlying cause for the deterioration of nature and decline
in species populations: humanity. During the past 50 years the explosive growth of human consumption,
population, global trade, and urbanization means people are now using more of the Earth’s resources than
can possibly be replenished, the report says. This overuse has a disastrous impact on biodiversity—the
animal and plant life that together make up a functional, circle-of-life ecosystem.

The most important direct driver for loss of biodiversity is land-use change, particularly the conversion of
pristine native habitats, like forests, grasslands, and mangroves, into agricultural systems. And while globally
climate change is not yet the greatest driver of biodiversity loss, the report states that in the coming decades
climate change will become as, or more important than, other drivers.

The report finds that while nature is being destroyed and changed at an extraordinary rate, modelling
predicts that the declining trends can be flattened and reversed with urgent and unprecedented actions. These
actions include transforming food production and consumption, aggressive movement to tackle climate change,
and investments that conserve, protect, and restore nature. The report also highlights the need to transform
our economic systems to reflect the ‘natural capital’ that underpins our economic prosperity. In sum, the
report urges world leaders to treat biodiversity conservation as a non-negotiable and strategic investment to
preserve human health, wealth, and security.
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Brodveruity
We started the fire

MNatural disasters quicken an already precipitous global loss of species

Blazing anomaly

Rainfall over the Pantanal this year has
been at its lowest since 1973. Last year's wet
season was delayed, adding to the drought.
On top of all this are the impacts of climate
change. These are difficult to tease apart
from natural climarte variations in the Pan-

356 Elephants Died Suddenly. The Cause
Is a Mystery.
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