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Erosion protection by fencing and reduction of grazing and trampling pressure, Ehen. (Hanns Kirchmeir)

Community-based approach in Erosion Control (Asep6alixaH)

Ismayilly district, Ehen community

TOAOPXOWNONT BAVPLLUN

The unsustainable use of pastures and forest areas leads to erosion, degradation,
desertification and loss of biodiversity in high mountain areas of the South Caucasus.
In the village Ehen in the Ismayilli district in Azerbaijan, a community-based approach
for erosion control was developed in a participative way. Together with village
stakeholders, different measures were developed to stop erosive processes, flooding
and to rehabilitate vegetation cover.

The Ministry of Ecology and Natural Resources of Azerbaijan togehter witht the Deutsche
Gesellschaft fuer Zusammenarbeit (GIZ) selected integrated erosion control as a priority in
their cooperation and the district Ismayilli was choosen for the implementation of pilot
activities.

The district Ismayilli covers an area of about 2.158 km? Approximately 31% of the territory is
covered with forest. Pasture lands on slopes are particularly exposed to vegetation
degradation due to overgrazing. The loss of a closed vegetation cover on mountain slopes can
lead to severe soil erosion due to surface water runoff. The project team together with the
district administration decided to set the focus on the village Ehen near Lahic.

The approach chosen for integrated erosion control in Ehen was a community-based
approach. Together with stakeholders, the most severe erosion sites were identified, and a
list of priorities was developed. In cooperation with international experts, different
technologies and practices were developed to stop erosion processes. Several preconditions
for the development of a number of practices were set: The technologies should be cost-
effective and affordable for the villagers, and the villagers should be able to use them
without the use of external technicians. In order to achieve this, particular emphasis was
placed on the application of bio-engineering measures. Measures were applied on degraded
pasture lands and erosion gullies in the pilot community at the south slope of the Great
Caucasus.

As a first step, the implementation sites were determined through joint field visits by village
representatives and experts ('Screening mission'). In the first face the GlZ-team and the SLM-
experts have been introduced to the village community. In this phase, the national GIZ
project coordinator had the major role to create a basis of respect and trust to enable a
positive athomisphere for an open minded discussion. The driving factors of deforestation and
overgrazing were discussed in the field, and the potential intervention sites were marked
with colour spray and wooden poles in the field. The marking in the field instead of only
working with printed maps was very important for the recognition, discussion and acceptance
of the sites by all villagers. There was a gap of several weeks between marking and
implementation, which provided enough time for internal discussion about the site selection
and the adaptation of boundaries.

Nine degraded pastures and forest land sites were selected by the village stakeholders
togehter witht the SLM specialists. Four sites are located above the village with the risk of
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increasing rockfall and flooding by surface water runoff. Five sites are located below the
village and were selected to ensure the productivity of the land. For providing tree seedlings,
a local tree nursery was established near the school (10th site). One site was selected to
combine effects by establishing a hazelnut plantation to stop erosion, increase vegetation
cover and provide an income generation opportunity.

Two sites with gully erosion were selected: a site above the village with the risk of flooding
into the village and a site below the village along the road with a high risk of road damage if
the deepening process continues (detailed instructions on measures can be found at the
internet links attached).

Regular meetings took place between the traditional administrative community board, the
GlZ-project team and the SLM experts to discuss the implementation process and to evaluate
together the results. The availability of local resources was taken into consideration to adapt
technologies to fit the local needs. New ideas, localy available materials and technologies
have beein integrated into the implementation process by the local stakeholders.

The implementation of the measures was done mainly by the local village people and local
experts. The SLM experts provided 'hands-on-training' and all materials that were not
available in the village as well external experts were financed by the project.

Another essential aspect is the sustainable use of well-managed meadows by different
stakeholders (beekeepers, wild herb collectors, orchard owners and others) in the community.
This includes the agreement (rule) of the community to share the protected pastures and to
consider the needs of all interest groups. The decission of the profit sharing is taken by the
taditional administrative community board. A further factor was the establishment of a tree
nursery, which led to an increased motivation to plant additional trees (especially fruit trees)
in the community.

NN

Mapped sites in Ehen. The village was assessed in the screening
mission in May 2014 and was subject of several further field Goydan (Hanns Kirchmeir)
missions. Ehen acts as a demonstration site for the other

villages, as many different measures were implemented here.

(Hanns Kirchmeir)

APT'A BAPWJ1bIH SOPNJITO BA 3EP3I HEJ/166

Apra 6apuibiH YHACIH 30pUNIro, 30punT

Develop erosion control measures that can be implemented by village population without significant investment. The measures are addressed
to rehabilitate vegetation on eroded sites and to slow down water speed and erosive energy where gullies already exist. This should help
protect roads and other infrastructure as well as stop soil loss and increase overall productivity.

TyxaiiH Apra 6apuibiH XYP33HA, HIBTPYYAC3H TEXHOIOTMIAT X3P3MKYYN3X34 A3MXKI3T 600X HOXLYTYYA,

e HwuiAram / coén / WwalluHbl XaM X3M>XK33, YHIT 3yWnc: Local population tend to save resources such as forest and pasture surrounding their
village. Residents, especially women collect wild plants to use in daily life. Furthermore, selling collected wild plants in the market,
residents earn income.

e CaHXYYrMiAH HeeLl, YWNYMNra3Huii xyprasamxk / 6onomxk: Most of the activities (fencing, willow fascines, pilewalls, gabion or wooden check
dams) only need small-scale financial investments. Only the drip irrigation system for the hazelnut orchard needed significant external
investment, and the return of the investment cannot be expected before 10 years. Such an investment would have been impossible for the
village community without external support.

e ByTaL 30xuoH 6aviryynant: The Community Management Group was established at the early stage of the project.

e Tanyyabir xaMTblH axkunnaraa/soxmuyynant: Pilot activities are implemented in cooperation with local decision makers and
communities. The active involvement of the village people in the implementation works was a hands-on training.

e Bopnoryya: The Azerbaijan policy to establish more than 2000ha of hazelnut orchard in the district of Ismayilli supports the decision to
establish hazelnut orchards on eroded sites as a control measure.
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e T[as3pblH 3acarnan (WKWAABIP raprax, Xaparkyynisx, wWaapanara): Pilot sites are located in municipality land. Community members and
local authority decided the border of pilot sites.

e [TM-uiAH Tanaapx M3A/3r, TEXHUKNIAH A3VDKIAN aBax 6onomk: Residents have some initial knowledge of sustainable land management.
Implementing pilot activities their information is developed.

e 3ax 33351 (MaTepuan xypanaaH aBax, 6yTaargaxyyH 6opnyynax), yHa: Collected wild plants are sold in the market located next to Ehen
village.

e AXIbIH 6arTaam, XyH Xy4HuWIi HeeL, 6ononuoo: The manpower is available in the village

TyxaliH Apra 6apuiblH XYP33HA HIBTPYYACIH TEXHONMOMNIAT X3P3MKYY1IX34 XYHAPIN yUpyynax HOXUAYYA
e Xyynb, 3px3yiAH Xyp33 (rasap 33amMwiun, rasap, yc awmrnax apx): The forest's legal protection does not allow timber or poles to be taken
from the forest for the construction of pile walls or wooden check dams. The poles had to be imported and transferred to the village. A

balanced sustainable forest management would enable village people to make use of the local timber and would encourage people to
establish forest areas.

TANYY/IbIH OPOJILOO BA YYP3II

Apra 6apung oposuory Tanyys 6010H TIAr3I3PUH yypar
SiMap oporiLiory Tanyyz / Xapankyyisard
6aiiryynnaryyg apra 6apung oponuox 6aiicaH |Oposuory Tanyyabir TOA0PXOA/IHO Yy OponLory TanyyablH YYPruir Tain6apnaHa yy
63?

Selection of sites for intervention, providing labour
during implementation of measure, local hay
residuals provided by farmers for testing the
measure, maintenance of drip irrigation and
electric fence of the hazelnut orchards.

The SLM specialist elaborated in close
cooperation with the local stakeholders the

OpOH HYTIWIAH rasap atumrnary / OpoH HyTrinH Livestock farmers, shepherds, smallholder farms
nprag, and women that were loosely organised.

. . International and national specialists have been
TM-UVH M3PMXUNTIH/ X646 ax axylH 3eB/1exX

integrated. ) :
8 implementation concept.
Cyanaaung Researcher from the Agrarian University in Ganja.
Numerous pilot activities (test and demonstrate
the most appropriate actions and raise awareness
. Ministry of Ecology and Natural Resources, of the community on the long-term socio-
OpOH HyTIMIAH 3axvipraa ST o ) . . )
Ismayilli District Administration economic and environmental benefits of the pilot

actions) have been implemented In cooperation
with local government in Ehen municipality.

Apra 6apunbiH siH3 6YPUIAH Ye LWaTaHa OpPOH HYTIWIAH rasap awmrnaryug / 6ynryyauiar TataH oposuyynax

©6PUIAH XyUuir
H3ITC3H

NAIBXUTYI
[apaag aamxnar
NHTEPaKTUB

yryi

< |

caHaaunara/vasBxKkyynant The selection of Ismayilli district was done at Ministry level. The

selection of the villages was done with district administration and

experts assessment of erosion problems.

Tenesneree The site selection was done with local village stakeholders. The
technical planning was done by external experts. Four additional
municipalities were assessed for hazelnut plantations where local land
users provided data.

Xaparkunt Local stakeholders trained on bioengineering measures. The following
measures were applied during hands-on training: 1. Wooden check-dam.
2. Gabion check-dam. 3. Willow-fascines. 4. Electric-Fencing. 5.Pile walls.
6.Drip irrigation system.

MOHUTOPUHI/ YH3N33 An external monitoring team (project team) did the monitoringin a
participative way. The observations and monitoring results were
discussed with the village stakeholders.

inistr National experts & SLM- T
Apra 6apun xapanKyynax 6yayysy

This flow chart gives an overview on the different roles of project participants (Ministry and GIZ, the
national experts and SLM specialists as well as the local stakeholders) and the actions
implementented by them jointly or seperately.

s

Wocat SLM Approaches Community-based approach in Erosion Control 3/7



'TM-1iiH TEXHOIOMM COHIOX LUMIAAB3P raprax sisL

LLniAaBap rapracaH 3Tmag,
lasap awwurnary gaHraapaa (eepuitH caHaaunara)
TTM-UIH M3PrXUNTHYYAUVH A3MXUISITIr3P, FONYI0H rasap
alvrnarymg
OPO/LIOOHbI 3apPUMbIH X3C3r 60/10X 6yX XON60rA0X Tanyys,
ronayy I'MM-UiAH M3PraxunTHYYA, rasap almrnarduarai
36B/16/IACOHNN YHACIH 433D
[TM-WAH M3PraXXunTaH AaHraapaa
yAC Tepuns / yavpaaryng,

TEXHUKUIH TYCNANLAA, YAJABXU BUW BONITOX 5O/IOH M3AISTMINH MEHEXMEHT

LLniiaeap raprax YHA3CN3N Hb
ITM-WIAH M3AN3TNIAT 6aPUMTXKYYNANTbIH YHINM3 (HOTONTOOHA,
CyypwicaH WuiigB3p raprax)

CypanraaHel Yp AyH, ONOATYYA,
XyBb XyHWI TypLinara 6a caHan 6o40n (6apuMTxyynaaryi)

Japaax yiin axxunnaraa 3cB3/ YANUUATI3 Hb apra 6apubiH HIT X3C3T 60/1COH

Yagasxu 63xKyynax/cyprant
3eBniex yinuunras
VIHCTUTYLIMIAT 63X0KYYN3X (6airyynnarbiH Xenkimn)
MOHUTOPWHT 6a YHI/M3
Cypanraa

YagaBxu 63xKyynax / cyprant

Japaax coHvpxory Tanyyaag,

Cyprant XUncaH
Fasap awmrnarung
X33PUIMH axunTaH / 3eBiex

CypranTbiH X3n63p

Axnn A33p
bepmepaac -dpepmep

Y3YYA3HMWAH Tanbar
ONOH HUATWIH yyn3anT
Kypc famxaa

3eBnex yinumnras

3eBnex yAnuuras ysyyacaH
[a3ap awmrnarduviiH Tanban
A33p
TorTmon TeBA

VHCTUTY LT 63X0KYYN3X

WHCTUTYLUM 63X0KNCIH / 61iA Aapaax TYBLUVHA,

60/1COH OPpOH HyTIMiAH
Yryi Byc HyTruiH
Tuiim, 6ara YHA3CHWIA

TwiAMm, AyHA 33par
TuiAM, MaLl UX

[3MXN3rniiH Tepen
CaHXyyruiiH

YagaBxum 63xKyyn3x / cyprant
TOHOT TeXeepemx

MOHUTOpPWHT 6a YH3/1r33

XamapcaH 3438

Construction of willow fascines, pill walls, wooden check dams, gabion
check dams, tree planting, fence construction (electric fence, mesh
wire fence), construction and maintenance of drip irrigation system.

The field trip provided advice and training on afforestation and tree species selection.

Baliryynnara, yypar, xapyyuiara, ruwyyz 33prumir
TOAOPXOWIHO Yy.

The implementation capacity of line ministries, their subordinate
bodies and of training institutions regarding the management of
biodiversity and ecosystem services is improved. The regional
exchange on sustainable management of biodiversity and ecosystem
services is improved.

[3nrapaHryii Ma3a33nan

Capacities in project planning, implementation and monitoring have
been developed. Awareness raising on erosion-caused land
degradation and effective, cost-efficient erosion control measures have
been applied.

In 2018, monitoring was carried out on the implemented measures in order to assess if additional interventions would be required or if
measures had been damaged. Permanent monitoring plots have been established to assess the rehabilitation of vegetation.

CAHXYYXWNT BONOH X6HAOHINIAH MATEPUANAT A3MX/13T

FTM-uiAH 6ypPana3XYYH X3CrAH XXUNNIAH TOCOB aM.JoJi1apaap
< 2,000 In the framework of the GIZ-
2,000-10,000 program “Integrated Biodiversity

10,000-100,000 Management, South Caucasus”
100,000-1,000,000 (2015-2019), implemented on

> 1,000,000
Precise annual budget: 100.0 behalf of the German Federal

Ministry of Economic Cooperation

and Development (BMZ). the
amount covers: fencing, electric
fensing, hay, pile walls,
afforestation, wooden check
dams, gabion check dams, other

materials and labour on the sites

of Ehen.

Fasap awwmrnary HapT fapaax ypamiuyynan, YiAnumnraar

Y3YYNC3H
Fasap awmrnarygaz CaHxyyruimH / Matepuannar A3MxIar y3yyacaH
TopopxoVi XepeHre opyynanTaHzi HOXeH OroBOpP ONroxX
Kpegur
Bycag ypamuiyynan, xaparcan

Fasap awwmrnarygag caHxyyruiiH 6010H MaTepuranar A3 MXJiar y3yyniax

Wocat SLM Approaches

Land users were provided materials for erosion control measures and tree nursery. The timber for the pile walls, the mesh wire fence and the
electric fencing material as well as well as tanks for rain water collection (for the tree nursery) and irrigation equipment was provided. The local
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stakeholders provided man power for the mainance of fences and irrigation system and maintaining the tree nursery for free. Workpower for
m

setting up infrastructures like gabions or chech damms was paid. g,
g
B
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AXun xeaenvep

Only the construction of technical infrastructure (fence, check dams, irrigation system was paid. Maintenance work

was not paid.

tree nursery

Equipment (fence, water tanks, irrigation system, tools) have been financed. Seeds have been provided by locals.

Bapunra 6aiiryynamx: Mog,

Timber for pile walls was bought and provided, branches for willow fence and fascines was contributed by locals.

la3ap awmrnardaac rapracaH xefe/IMep Xy4Huin 3apgan
CalH AypbIH
XOOJ1 XYHC33p axunnagar
63139H MeHreep Tenzer

bycas MaTepuannar 43Mxa3rsp LwarHargcaH

bycag ypamuuyynan, Xxaparcan

For the implementation of the pilot measures in Ehen, material and payment for labour was provided. There have been some follow up
activities in neighboring villages where only the material was provided, as the work was done voluntarily.

HONeBNNTNINH AYH LUNHXWNTID BA AYTHINT

Apra 6apunbiH yp Henee

2
©
88z
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Apra 6apui Hb OPOH HYTIWIAH rasap aluurnardAbir Yagsapyynax, opoaLory TanyysblH OpoLOOr caikpyyncaH yy?
The application of easy-to-use measures for erosion control enabled local land users to arrange land management and
erosion control measures by themselves without relying on significant external support. The pilot actions in the village
Ehen are used as a showcase for the neighbouring villages.
Apra 6apun Hb [TM-UIAH TEXHOMOTUIAT X3IP3INKYY/IX, XaAranaxas rasap alumrnaryaaz TycnacaH yy?
As a result of the on-the-job training, most of the activities (fencing, pile walls, hay mulch application, wooden and
gabion check dams) can now be implemented by the local village stakeholders without external support.
Apra 6apun Hb [TM-UIAH X3P3NKUATUIAH CaHXYYTUIAH 3X YYCBIPUIAH XYPTI3MXKUIAT Caxkpyynax / 3pranTaHg opyynaxas
UMMN3CIH YY?
International funds were accessible for the village community and other international donors funded measures in the
same village.
Apra 6apun Hb [TM X3p3ankyynaxag rasap alumriardgbiH M3AI3T, YaBapbir Cavkpyynaxas XypracaH yy?
The involvement of local stakeholders in all stages of planning, site selection and implementation improved capacity
and knowledge. It was very important that the work was done mainly by local village people and not by external
companies.
SH3 apra 6apwn bycaz COHUPXOrY TanyyablH M3A/13T, YaZaBXUIAr caxpyyncaH yy?
University experts and district-level technicians participated in the planning and implementation. They can act as
knowledge hubs.
SH3 apra 6apwn 3epunngeeHuiir baracracaH yy?
Apra 6apua Hb YaHapPXKyyaCaH LUNM TIXK331/ XYHCHWUIA atoynryin 6angans xXypracaH yy?
Apra 6apua Hb 3ax 333/UIAH XYPTIIMXKUIAT CakpyyncaH yy?
Apra 6apun Hb xeenMep 3PX13NT, OPAOrbIH 6ONOMXKIZA XYPraCaH Yy?
Villagers have reported that the improved vegetation in the fenced areas led to significantly higher honey harvest and
herb collection for marketing on the bazaar of Lahic village.
Protection from national hazards

All gabions at the sites in Ehen are functioning well and show the impact of the gully deepening and the wash out at
the lower (downhill) end of the gabion. Reduced water speed and the stabilised river bed helped to save the road.

Fasap awwmrnarumng MMM Xapamkyy/ax 601COH YHACIH WanTraaH Apra 6apunbiH XYP33HZ, X3P3rKYY/IC3H YN axunnaraaHsl

YANABIPASN HIMITACIH . 5 TorTBoOpTOW 6angan
?'-UV'F H3M3TACSH (62”0'\"*)' 3apAan-yp allirvnH xapelda cawknpcaHd  rasap awurnarymg apra 6apunaap gamkyynaH Xapankyya1caH apra
YA Ta3pblH gopoliTon 6yypcaH v i 2
FaMLMHVH 5pCa3N Byypean XOMXG3T TOTTBOPTON YPramXNYY/X HaAax vy (raZHbl A3MXKSITYIAr3P)?
Ax/bIH ayaanan 6yypyyncaH Yryv
Tenbep / TaTaac Trim
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LYP3M Xypam (Topryynb) / caxuynax Tozopxouryi
H3P XYHZ, HANTMWAH JapaMT / HAArMUAH X01600

Local stakeholders trained on building and applying measures. The
Cynxa3/ 6ynar Tecen/ XeA6NreeHs, rmyyH33p 3ACYYA3X

Baiiranb opuHbl yxamcap measures (fencing, pile walls, wooden and gabion check dams) are low-
3aH 3aHLIWA, &C CypTaxyyH cost and can easily be replicated by village stakeholders. Only the drip

ITM-WiAH M34/13T, TypLUiara A33WNIC3H irrigation system and electric fencing for the hazelnut orchard needs
roo 3yiH camxpyynant high investment and might not be up-scaled without external support.

38pUUNABeHUIAT Byypyynax

AYTHIIT, CYPTAMX

[laByy Tan: rasap awumrnaryumiid 6ognoop Cyn Tan/ pytargan / 3pca3n: rasap awimraardymiiH

e The integration of local stakeholders in the selection of measures 6o0a/100pAaBaH Tyynax 60/10MXyYA
and sites helped to address the most 'urgent' problems from the e Low capacity of the municipality was limiting to the management
villagers view. of the drip irrigation and the electric fence. Handing over the

e |t was important to have visual results from the work in a short hazelnut orchard to a private cooperative could increase
time. Especially the reduction of flooding was a very positive ownership and personal involvement of local stakeholders in
result as well as the increased number of ﬂowering plants which orchard maintenance. A |ong_term business plan and fina ncing
led to an increase of honey and tea production, which created model needs to be developed if the approach is to be up-scaled.
additional income. Some of the trained techniques have been e Current electric fence of hazelnut plantation is not efficient in
already transferred by villagers to neighbouring communities. protecting area from free roaming animals.

e Most of the beneficiaries see the hazelnut plantation area as a It also reflects on the inefficiency of the overseer's working time,
potential source of income in the future and at the same time as as he spends entire working hours on the controlling the fence
a useful measurement for rehabilitation of the biodiversity and which reduces his time on spending on the additional activities
measure against erosion. like controlling plant growth and irrigation system. Changing
Land users see the implementation of the measures on the site as electrical fence to the ordinary mesh fence or wire fence.

contribution to the future tourism perspective of the village.
e The pilot measure is cost-efficient and affordable for local people.
It has a positive ratio of cost/benefit.

Cyn Tan/ pytargan / a3pcaan: 3SMX3Trary acBan 6ycag M3433/131
erceH XyMYycuiiH 6oa10opAaBaH Tyynax 60/10MXKyya
e Because of a general ban on forest management, the timber used

[laByy Tan: sMxaTrary 3cean 6ycaj M3/33J13/1 ©rCeH XYMYYCUiiH for pile walls and wooden check dams cannot be extracted from
6oanoop the local forest. Timber and logs have to be bought from foreign

* Measures are easily implemented and materials (mesh wire, markets. An adaptation of laws on the legal extraction of local
willows, seedlings) are available locally. timber for certain purpose would be helpful.

e The measures are showing significant impacts in a short time. The e Hazel needs more than 750 mm annual precipitation. Humidity
rehabilitation of vegetation and the gathering of sediments halting above 60% in June and July is beneficial. A strong wind is a danger
gully deepening is already visible in the first year after for young trees. Ehen has 500-700m precipitation and significant
implementation. summer drought. A drip irrigation system was applied to overcome

e As there is still enough pasture land available and the areas of summer drought in the first couple of years until seedlings have
intervention have been implemented on degraded land, there was established a sufficient root system to access water from deeper
no major conflict with shepherds and farmers. soil layers.

e The electric fencing and the drip irrigation for the hazelnut
plantation and fruit tree plantations above the village need
expensive investment and specific skills for mounting and
maintenance. Project investment was used for pilot measures as
a demonstration site. The hazelnut orchard can show a positive
return on investment within 10-15 years if managed well.

CYYPb M3A33J1271YY/,

OMX3Trary XsiHaH Toxvongyynarymg XaHary
Hanns Kirchmeir Markus Koeppler Rima Mekdaschi Studer
Samir Abbasov

BapumT>KyyncaH orHoo: 10 9-p cap 2019 CyynuiiH wiunH3umn: 31 8-p cap 2020

M>3233131 erceH xyH
Samir Abbasov (samir.abbasov@giz.de) - [TM M3praxunTaH
Markus Koeppler (markus.koeppler@giz.de) - 'TM M3praxunTaH

WOCAT M3433N111IAH CaH Jaxb 6YpP3H ToAopXoAnonT
https://qcat.wocat.net/mn/wocat/approaches/view/approaches_5571/

Xon6oraox N'MM mag3snan
Technologies: Sustainable land management using controlled gullying https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1684/

BapvMT>KyynanTbir 30XMOH 6aiiryyncaH

baliryynnara

e Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ)
Tecen

e |Integrated Biodiversity Management, South Caucasus (IBiS)

Fon cypBanx 6apumT cant
e Planning meetings, site visit and stakeholder meeting, Hanns Kirchmeir, Azerbaijan 2017.: Report based on field vists
e Hazelnut plantations on eroded sites in Ismayilli, Hanns Kirchmeir, 2017: Concept based on surveys and field visits

Xon6oraox M3A3311UMAH MHTEpHET Xxon600c¢
e Synthesis Report on Erosion control measures 2014-2017: https://biodivers-southcaucasus.org/uploads/files/5b8655b3db452. pdf
e Handbook on Integrated Erosion Control: http://116.203.245.69/uploads/files/IEC%20Handbook _EN.pdf
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