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1. (ÕÛÙÖËÜÊÛÐÖÕɯÈÕËɯÖÝÌÙÈÓÓɯÊÖÕÛÌßÛɯÖÍɯÛÏÌɯÚÛÜËà 

1.1.  /ÙÌÚÌÕÛÈÛÐÖÕɯÖÍɯ""+ɯÖÉÑÌÊÛÐÝÌÚɯÈÕËɯ×ÙÖÑÌÊÛɯÊÖÕÛÌßÛ 

CCL is a French solidarity association operating exclusively in Laos since 1980 . The 

×ÜÙ×ÖÚÌɯÖÍɯÐÛÚɯÍÖÜÕËÌÙÚɯÞÈÚɯÛÖɯÏÌÓ×ɯÐÕɯÛÏÌɯÊÖÜÕÛÙàɀÚɯÙÌÊÖÕÚÛÙÜÊÛÐÖÕɯÈÍÛÌÙɯƗƔɯàÌÈÙÚɯÖÍɯÞÈÙȭɯ

""+ɯÞÖÙÒÚɯÔÖÚÛɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯÛÏÌɯÊÖÜÕÛÙàɀÚɯ-ÖÙÛÏÌÙÕɯ×ÙÖÝÐÕÊÌÚɯÖÕɯrural development, 

educational, nutrition and health projects . 

 This study was undertaken in the framework of a rural development programme 

in Oudomxay Province. The programme has been developed since 2012 in close 

cooperation with the provincial agricultural and forestry services (PAFO) in collaboration 

with district staff, notably DAFO and DONRE. Following an initial project in Nga, La and 

-ÈÔÖÙɯ#ÐÚÛÙÐÊÛÚɯÍÙÖÔɯƖƔƕƗɯÛÖɯƖƔƕƛȮɯÛÏÌɯȿÈÎÙÐÊÜÓÛÜÙÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÈÚÚÐÚÛÈÕÊÌɯ×ÙÖÑÌÊÛɯÐÕɯÛÏÌɯ

ÔÖÜÕÛÈÐÕÖÜÚɯ+ÈɯÈÕËɯ-ÈÔÖÙɯ#ÐÚÛÙÐÊÛɯÐÕɯ.ÜËÖÔßÈàɯ/ÙÖÝÐÕÊÌȮɯÚÌÊÖÕËɯ×ÏÈÚÌɀɯȹ/#/.ƖȺɯÞÈÚɯ

launched for the period from 2018 to 2021. The main backers of the project are the French 

Development Agency (AFD), the Brot fur di Welt (BfdW) and the Rhin -Meuse Water 

Agency. Approximately 17,500 people from 40 villages in La and Namor Districts (Figure 

1) are involved in this second phase, the general objectives of which are to improve rural 

living conditions and poverty reduction. These villages are mainly populated with the  

Khmu, Hmong, Akha, Yao, Pounoi and Lue ethnic minorities . 

 3ÏÌɯ/#/.ƖɯÐÚɯ×ÈÙÛɯÖÍɯÈÕɯÐÕÛÌÎÙÈÛÌËɯÙÜÙÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÈ××ÙÖÈÊÏȭɯ3ÏÐÚɯÝÐÚÐÖÕɯ

ÐÕÝÖÓÝÌÚɯÈɯ×ÖÞÌÙÍÜÓɯÛÙÈÕÚÝÌÙÚÈÓɯÈ××ÙÖÈÊÏɯÌÕÊÖÔ×ÈÚÚÐÕÎɯÛÏÌɯ×ÙÖÑÌÊÛɀÚɯÛÏÙÌÌɯÚ×ÌÊÐÍÐÊɯ

ÖÉÑÌÊÛÐÝÌÚȯ 

¶ 2.ɯƕɯȯɯ(Ô×ÙÖÝÌɯÊÖÔÔÜÕÐÛàɯÕÜÛÙÐÛÐÖÕÈÓɯÈÕËɯÏÌÈÓÛÏɯÚÐÛÜÈÛÐÖÕ 

¶ 2.ɯƖɯȯɯ"ÖÕÛÙÐÉÜÛÌɯÛÖɯÈÎÙÐÊÜÓÛÜÙÈÓɯËÐÝÌÙÚÐÍÐÊÈÛÐÖÕɯÈÕËɯËÌÝÌÓÖ×ÔÌÕÛ 

¶ 2.ɯƗɯȯɯ"ÖÕÛÙÐÉÜÛÌɯÛÖɯÚÜÚÛÈÐÕÈÉÓÌɯÕÈÛÜÙÈÓɯÙÌÚÖÜÙÊÌɯÔÈÕÈÎÌÔÌÕÛɯÈÕËɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯ

ÙÌËÜÊÛÐÖÕ 

 3ÏÌɯÍÐÙÚÛɯÛÞÖɯÚ×ÌÊÐÍÐÊɯÖÉÑÌÊÛÐÝÌÚɯÈÙÌɯÛÏÌɯÕÈÛÜÙÈÓɯÊÖÕÛÐÕÜÈÛÐÖÕɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɀÚɯÍÐÙÚÛɯ

×ÏÈÚÌȭɯ3ÏÌɯÛÏÐÙËɯÖÉÑÌÊÛÐÝÌɯÐÚɯÈÕɯÖÜÛÎÙÖÞÛÏɯÖÍɯÛÏÌɯÍÐÙÚÛɯ×ÏÈÚÌȮɯÈÓÛÏÖÜÎÏɯÐÛɯÐÚɯÈÓÚÖɯÈɯÙÌÚ×ÖÕÚÌɯ

ÛÖɯÈɯÚ×ÌÊÐÍÐÊɯ/ %.ɯÙÌØÜÌÚÛȭɯ3ÏÌɯ×ÙÖÑÌÊÛɯÐÚɯÛÏÜÚɯÍÖÊÜÚÐÕÎɯÔÖÙÌɯÐÕÛÌÕÚÌÓàɯÖÕɯÕÈÛÜÙÈÓɯÙÌÚÖÜÙÊÌɯ

ÔÈÕÈÎÌÔÌÕÛɯ×ÙÖÉÓÌÔÚɯÈÕËɯÐÚÚÜÌÚɯÓÐÕÒÌËɯÛÖɯ×ÌÚÛÐÊÐËÌɯÜÚÌȭɯ/ %.ɯÈÕËɯ""+ɯÏÖ×ÌɯÛÖɯ

ÈÊÊÌÕÛÜÈÛÌɯÛÏÌÚÌɯÛÞÖɯ×ÙÐÖÙÐÛàɯÈÊÛÐÝÐÛÐÌÚɯÉàɯÚÌÛÛÐÕÎɯÜ×ɯËÌËÐÊÈÛÌËɯÖÉÚÌÙÝÈÛÖÙÐÌÚȭɯ3ÏÐÚɯÚÛÜËàɯ

ÞÈÚɯÜÕËÌÙÛÈÒÌÕɯÐÕɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɀÚɯ×ÌÚÛÐÊÐËÌɯÓÖÊÈÓɯÛÈÚÒɯÍÖÙÊÌȭ 
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Figure 1: La and Namor Districts 

 3ÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÛÏÐÚɯ×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌɯÐÚɯÓÐÕÒÌËɯÞÐÛÏɯÛÏÌɯ×ÙÖÝÐÕÊÌɀÚɯÙÌÊÌÕÛɯ

ÈÊÊÌÚÚÐÉÐÓÐÛàɯÛÖɯÙÌÎÐÖÕÈÓɯÈÎÙÐÊÜÓÛÜÙÈÓɯÔÈÙÒÌÛÚɯÍÈÊÐÓÐÛÈÛÌËɯÉàɯ+ÈÖÚɀɯÔÌÔÉÌÙÚÏÐ×ɯÐÕɯ 2$ -ɯ

ÐÕɯƕƝƝƛȭɯ3ÏÌɯ×ÙÖÔÖÛÐÖÕɯÖÍɯÊÈÚÏɯÈÕËɯÐÕËÜÚÛÙÐÈÓɯÊÙÖ×ÚɯÈÚɯÍÖÙÌÚÌÌÕɯÐÕɯÛÏÌɯ-ÈÛÐÖÕÈÓɯ2ÛÙÈÛÌÎàɯ

/ÓÈÕɯÛÌÕËÚɯÛÖɯÐÕÊÙÌÈÚÌɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÖÕɯÉÖÛÏɯÕÈÛÐÖÕÈÓɯÈÕËɯÓÖÊÈÓɯÚÊÈÓÌÚȭɯ(ÕɯƖƔƕƔɯÈÕËɯƖƔƕƕɯ

ÖÕÓàɯƕƕǔɯÖÍɯ.ÜËÖÔßÈàɯÍÈÙÔÌÙÚɯÜÚÌËɯ×ÌÚÛÐÊÐËÌÚɯȹ+ÈÖɯ ÎÙÐÊÜÓÛÜÙÌɯ"ÌÕÚÜÚȮɯƖƔƕƔɤƕƕȺɯÛÏÐÚɯ

ÞÈÚɯ×ÙÖÉÈÉÓàɯÈÓÙÌÈËàɯ×ÈÙÛɯÖÍɯÈÕɯÜ×ÞÈÙËɯÚÞÐÕÎɯÚÐÕÊÌɯÈÔÖÕÎɯÛÏÌɯƘƔɯÝÐÓÓÈÎÌÚɯÛÈÒÐÕÎɯ×ÈÙÛɯÐÕɯ

ÛÏÌɯ×ÙÌÚÌÕÛɯ×ÙÖÑÌÊÛȮɯÈÛɯÓÌÈÚÛɯƗƗɯÞÌÙÌɯÜÚÐÕÎɯ×ÌÚÛÐÊÐËÌÚɯÐÕɯƖƔƕƜȭɯ3ÏÐÚɯÎÌÕÌÙÈÓÐÚÈÛÐÖÕɯÐÚɯÓÐÕÒÌËɯ
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ÛÖɯÊÈÚÏɯÊÙÖ×ÚɯÌÚ×ÌÊÐÈÓÓàɯÛÏÖÚÌɯÖÍɯÊÖÙÕȮɯÛÖÉÈÊÊÖȮɯÉÌÈÕÚɯÈÕËɯÚÜÎÈÙɯÊÈÕÌȭɯ3ÏÌÚÌɯÐÕÊÖÔÌɯ

ÎÌÕÌÙÈÛÐÕÎɯÊÙÖ×ÚȮɯÞÏÐÊÏɯÈÙÌɯÎÙÖÞÕɯÔÖÚÛÓàɯÍÖÙɯÌß×ÖÙÛȮɯÙÈÐÚÌɯÕÌÞɯÐÚÚÜÌÚɯÍÖÙɯÛÏÌÚÌɯÝÐÓÓÈÎÌÚȭɯ

6ÈÛÌÙɯÚÖÜÙÊÌɯ×ÖÓÓÜÛÐÖÕȮɯÚÖÐÓɯÓÖÚÚɯÈÕËɯ×ÜÉÓÐÊɯÏÌÈÓÛÏɯÈÙÌɯÛÏÌɯÕÌÞɯÊÏÈÓÓÌÕÎÌÚɯÊÙÌÈÛÌËɯÉàɯÛÏÌÚÌɯ

ÈÎÙÐÊÜÓÛÜÙÈÓɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕÚȭ 

 6ÐÛÏÖÜÛɯÈɯÙÌÎÜÓÈÛÖÙàɯÍÙÈÔÌÞÖÙÒɯÍÖÙÉÐËËÐÕÎɯÛÏÌɯÜÚÌɯÖÍɯ×ÏàÛÖÚÈÕÐÛÈÙàɯ×ÙÖËÜÊÛÚȮɯ

ÛÏÌÚÌɯÊÖÕÛÐÕÜÌɯÛÖɯÉÌɯÜÚÌËɯÖÕɯÈɯÓÈÙÎÌɯÚÊÈÓÌȮɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯÛÏÌɯ×ÙÖÑÌÊÛɯÝÐÓÓÈÎÌÚȭɯ3ÏÐÚɯÖÝÌÙɪÜÚÌɯ

ÐÚɯÌÚ×ÌÊÐÈÓÓàɯËÜÌɯÛÖɯ×ÙÌÚÚÜÙÌɯ×ÜÛɯÖÕɯÍÈÙÔÌÙÚɯÉàɯÊÖÕÛÙÈÊÛɯÍÈÙÔÐÕÎɯÍÐÙÔÚȮɯÈÚɯÞÌÓÓɯÈÚɯÈɯÓÈÊÒɯÖÍɯ

ÍÈÙÔÌÙɯÒÕÖÞÓÌËÎÌɯÈÕËɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÛÙÖÓȭɯ,ÖÙÌɯÛÏÈÕɯÏÈÓÍɯÖÍɯÛÏÌÚÌɯÝÐÓÓÈÎÌÚɯÏÈÝÌɯÙÌ×ÖÙÛÌËɯ

ÊÈÚÌÚɯÖÍɯÐÕÛÖßÐÊÈÛÐÖÕɯÈÕËɯ×ÌÚÛÐÊÐËÌɯÙÌÚÐÚÛÈÕÊÌɯÐÕɯÊÌÙÛÈÐÕɯ×ÓÖÛÚɯÖÍɯÓÈÕËɯÈÍÛÌÙɯàÌÈÙÚɯÖÍɯÍÈÙÔÐÕÎȭɯ

3ÏÌɯÔÖÚÛɯÈÍÍÌÊÛÌËɯÝÐÓÓÈÎÌÚɯÈÙÌɯÛÏÖÚÌɯÞÏÐÊÏɯÎÌÕÌÙÈÓÓàɯÙÌØÜÌÚÛɯÛÌÊÏÕÐÊÈÓɯÈÕËɯÌÊÖÕÖÔÐÊɯ

ÈÓÛÌÙÕÈÛÐÝÌÚɯÐÕɯÖÙËÌÙɯÛÖɯÙÌËÜÊÌɯÛÏÌÐÙɯ×ÏàÛÖÚÈÕÐÛÈÙàɯËÌ×ÌÕËÌÕÊÌȭ 

1.2. (ÕÚÛÐÛÜÛÐÖÕÈÓɯÊÖÕÛÌßÛɯ 

  ÓÖÕÎÚÐËÌɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÊÖÕÛÙÈÊÛɯÍÈÙÔÐÕÎɯÈÕËɯÖÛÏÌÙɯÊÈÚÏɯÊÙÖ×ÚȮɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯ

ÐÕɯ+ÈÖÚɯÐÕÊÙÌÈÚÌËɯƖƗƚǔɯÖÝÌÙɯÖÕÌɯËÌÊÈËÌɯȹ1ÈÚÚÈ×ÖÕÎȮɯÌÛɯÈÓȮɯƖƔƕƜȺȭɯ+ÌÎÐÚÓÈÛÐÖÕɯÞÈÚɯÙÌÎÜÓÈÙÓàɯ

ÙÌÐÕÍÖÙÊÌËɯÞÐÛÏɯÛÏÌɯÏÌÓ×ɯÖÍɯÍÖÙÌÐÎÕɯ×ÈÙÛÕÌÙÚɯËÜÙÐÕÎɯÛÏÐÚɯ×ÌÙÐÖËɯÛÖɯËÌÈÓɯÞÐÛÏɯÛÏÌɯÚÐÛÜÈÛÐÖÕȭɯ

3ÏÐÚɯ ÓÌÎÐÚÓÈÛÐÖÕɯ ÊÖÕÛÈÐÕÚɯ ÉÖÛÏɯ ÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯ ÈÕËɯ ÙÌÎÜÓÈÛÖÙàɯ ÛÖÖÓÚȭɯ 'ÖÞÌÝÌÙȮɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÖÍÛÌÕɯÓÈÎÚɯÉÌÏÐÕËɯȹ5ÈÕɯËÌÙɯ!ÖÎÏÛȮɯƖƔƔƘȰɯ ÓÚÛÖÕȮɯƖƔƕƝȺɯÈÕËɯÍÖÙÉÐËËÌÕɯ

×ÌÚÛÐÊÐËÌÚɯÈÙÌɯÚÛÐÓÓɯÓÈÙÎÌÓàɯÜÚÌËȭɯ,ÖÚÛɯÎÖÝÌÙÕÔÌÕÛɯÓÌÎÐÚÓÈÛÐÖÕɯÊÖÕÛÈÐÕÚɯÍÈÙɯÙÌÈÊÏÐÕÎɯ

×ÌÚÛÐÊÐËÌɯ ÜÚÌɯ ÈÕËɯ ÌÕÝÐÙÖÕÔÌÕÛÈÓɯ×ÙÖÛÌÊÛÐÖÕɯ ÖÉÑÌÊÛÐÝÌÚɯ ÈÕËɯ ÙÌÊÖÔÔÌÕËÈÛÐÖÕÚȭɯ!àɯ

ÌßÈÔÐÕÐÕÎɯÛÏÌÚÌɯÛÌßÛÚȮɯÖÕÌɯÊÈÕɯÚÌÌɯÈɯÊÖÕÛÙÈËÐÊÛÐÖÕɯÉÌÛÞÌÌÕɯÎÙÖÞÛÏɯÈÕËɯÈÎÙÐÊÜÓÛÜÙÈÓɯ

ÐÕÛÌÕÚÐÍÐÊÈÛÐÖÕɯÖÉÑÌÊÛÐÝÌÚɯÖÕɯÖÕÌɯÏÈÕËȮɯÈÕËɯÛÏÌɯÖÉÑÌÊÛÐÝÌÚɯÖÍɯÓÈÕËɪÜÚÌɯÙÌËÜÊÛÐÖÕɯÈÕËɯ

ÌÕÝÐÙÖÕÔÌÕÛÈÓɯ×ÙÖÛÌÊÛÐÖÕɯÖÕɯÛÏÌɯÖÛÏÌÙȭȭ 

 3ÏÌɯ,ÐÕÐÚÛÙÐÌÚɯÈÙÌɯÍÜÓÓàɯÈÞÈÙÌɯÖÍɯÛÏÐÚɯ×ÙÖÉÓÌÔȮɯÈÕËɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÐÚɯÕÖÞɯ×ÈÙÛɯÖÍɯ

ÛÏÌÐÙɯÚÛÙÈÛÌÎÐÊɯ×ÙÖÎÙÈÔÔÌÚȭɯ3ÏÌÚÌɯØÜÌÚÛÐÖÕÚɯÈÙÌȮɯÏÖÞÌÝÌÙȮɯÔÖÚÛɯÖÍÛÌÕɯÌÝÈÓÜÈÛÌËɯÐÕɯÛÏÌɯ

ÊÖÕÛÌßÛɯÖÍɯÉÜËÎÌÛɯÈÕËɯÛÌÊÏÕÐÊÈÓɯ×ÙÌÚÊÙÐ×ÛÐÖÕÚɯÕÌÊÌÚÚÈÙàɯÍÖÙɯÛÏÌÐÙɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÈÙÌɯ

ÚÖÙÌÓàɯÓÈÊÒÐÕÎȭɯ-ÖɯÔÌÕÛÐÖÕɯÐÚɯÌÝÌÙɯÔÈËÌɯÖÍɯÛÏÌɯÞÈàɯÐÕɯÞÏÐÊÏɯÛÏÌÚÌɯÛÌßÛÚɯÚÏÖÜÓËɯÉÌɯÈËÖ×ÛÌËɯ

ÖÕɯÈɯ×ÙÖÝÐÕÊÐÈÓɯÖÙɯÓÖÊÈÓɯÓÌÝÌÓȭɯ+ÌÎÐÚÓÈÛÐÖÕɯÐÚɯ×ÈÙÈËÖßÐÊÈÓÓàɯÔÖÙÌɯÛÌÊÏÕÐÊÈÓÓàɯËÌÔÈÕËÐÕÎɯÐÕɯ

ÛÌÙÔÚɯÖÍɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÛÏÈÕɯÊÌÙÛÈÐÕɯÎÖÝÌÙÕÔÌÕÛɯ×ÙÖÎÙÈÔÔÌÚȭɯ3ÏÌɯËÌÊÙÌÌɯÖÕɯ×ÌÚÛÐÊÐËÌÚȮɯÍÖÙɯ

ÌßÈÔ×ÓÌȮɯÌÕÝÐÚÈÎÌÚɯÛÏÌɯÖÙÎÈÕÐÚÈÛÐÖÕɯÖÍɯ×ÙÖÝÐÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯ×ÌÚÛÐÊÐËÌɯ

ÔÈÕÈÎÌÔÌÕÛɯȹ/ÌÚÛÐÊÐËÌÚɯ#ÌÊÙÌÌȮɯƖƔƕƛȮɯ ÙÛȭɯƙƖȺɯÈÕËɯÖÙËÌÙÚɯÛÏÌÔɯÛÖɯÖÙÎÈÕÐÚÌɯËÈÛÈɯÊÖÓÓÌÊÛÐÖÕɯ

ÈÕËɯÊÙÌÈÛÌɯÈɯ×ÙÖÝÐÕÊÐÈÓɯÚÛÙÈÛÌÎàɯÞÐÛÏɯÈÓÓɯÖÛÏÌÙɯÐÕÝÖÓÝÌËɯÚÌÙÝÐÊÌÚɯȹ/ÌÚÛÐÊÐËÌÚɯ#ÌÊÙÌÌȮɯƖƔƕƛȮɯ

 ÙÛȭɯƗƙȺȭɯ3ÏÐÚɯËÌÊÙÌÌɯÈÓÚÖɯÍÖÙÉÐËÚɯÊÌÙÛÈÐÕɯ×ÙÈÊÛÐÊÌÚȮɯÚÜÊÏɯÈÚɯÛÏÙÖÞÐÕÎɯÖÙɯ×ÖÜÙÐÕÎɯÖÜÛɯÐÕÛÖɯ

ÞÈÛÌÙɯÚÖÜÙÊÌÚȮɯÖÙɯÕÌÈÙɯ×Ö×ÜÓÈÛÐÖÕɯÊÌÕÛÙÌÚȮɯÞÈÚÛÌɯÓÐÕÒÌËɯÛÖɯÚ×ÙÈàÐÕÎɯÖÙɯÚÛÖÊÒÐÕÎɯ×ÌÚÛÐÊÐËÌÚȭɯ

Ɂ&ÌÕÌÙÈÓɯ×ÙÖÏÐÉÐÛÐÖÕÚɯȻȱȼɯ3ÏÙÖÞÐÕÎɯÈÞÈàȮɯÞÈÚÏÐÕÎɯÖÙɯ×ÖÜÙÐÕÎɯ×ÌÚÛÐÊÐËÌɯÞÈÚÛÌɯÐÕɯÞÈÛÌÙɯ

ÚÖÜÙÊÌÚɯÖÙɯÕÌÈÙÉàɯÊÖÔÔÜÕÐÛàɯÈÙÌÈÚɂɯȹ/ÌÚÛÐÊÐËÌɯ#ÌÊÙÌÌɯƖƔƕƛȮɯ ÙÛȭɯƘƜȭƖȺȭɯ3ÏÐÚɯÚÈÔÌɯÈÙÛÐÊÓÌɯ

ÈÓÚÖɯÎÐÝÌÚɯÈɯÎÖÖËɯÌßÈÔ×ÓÌɯÖÍɯÓÌÎÐÚÓÈÛÐÖÕɯÞÏÐÊÏɯÊÈÕɯÉÌɯÐÕÛÌÙ×ÙÌÛÌËɯËÐÍÍÌÙÌÕÛÓàȭɯȿ-ÌÈÙÉàɯ

ÊÖÔÔÜÕÐÛàɯÈÙÌÈÚɀɯÐÚɯÛÙÈÕÚÓÈÛÌËɯÏÌÙÌɯÈÚɯÕÌÈÙɯ×Ö×ÜÓÈÛÌËɯáÖÕÌÚȮɯÉÜÛɯÐÚɯÛÏÐÚɯÛÏÌɯÊÈÚÌȳɯ6ÏÈÛɯÐÚɯ
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ÛÏÌɯÓÐÔÐÛȳɯ2ÜÊÏɯÐÕÍÖÙÔÈÛÐÖÕɯÊÖÕÊÌÙÕÐÕÎɯÞÈÛÌÙɯÚÖÜÙÊÌɯ×ÙÖÛÌÊÛÐÖÕɯ×ÈÙÈÔÌÛÌÙÚɯÖÙɯ×Ö×ÜÓÈÛÐÖÕɯ

ÊÌÕÛÙÌÚɯÐÚɯÈɯÎÙÌàɯÈÙÌÈɯÞÏÐÊÏɯÖÍÛÌÕɯÔÈÒÌɯÛÏÌɯÛÌßÛɯÐÕÖ×ÌÙÈÉÓÌȭ 

 (ÛɯÐÚɯÝÌÙàɯËÐÍÍÐÊÜÓÛɯÛÖɯÍÐÕËɯÐÕÍÖÙÔÈÛÐÖÕɯÓÐÕÒÌËɯÛÖɯ×ÌÚÛÐÊÐËÌÚɯÈÕËɯÛÏÌÐÙɯÙÌÚÜÓÛÐÕÎɯ

×ÖÓÓÜÛÐÖÕɯÐÕɯÕÈÛÐÖÕÈÓɯÈÊÛÐÝÐÛàɯ×ÙÖÎÙÈÔÔÌÚȭɯ3ÏÌÚÌɯËÖÊÜÔÌÕÛÚɯÎÌÕÌÙÈÓÓàɯ×ÙÌÚÌÕÛɯ×ÌÚÛÐÊÐËÌÚɯ

ÈÚɯÈɯÛÏÙÌÈÛɯÛÖɯȹÐȺɯÈÎÙÖɪÉÐÖËÐÝÌÙÚÐÛàɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯȹÐÐȺɯÛÏÌɯÌÕÝÐÙÖÕÔÌÕÛɯÈÕËɯÌÚ×ÌÊÐÈÓÓàɯ

ÏàËÙÖÚàÚÛÌÔÚɯ ȹ,ÖÕÙÖÌȮɯ ƖƔƕƚȺȭɯ+ÌÎÐÚÓÈÛÐÖÕɯ ÖÍÛÌÕɯ ÖÝÌÙÓÈ×Úɯ ÞÏÌÕɯ ÌÕÊÖÜÙÈÎÐÕÎɯ

ÌÕÝÐÙÖÕÔÌÕÛÈÓÓàɯÍÙÐÌÕËÓàɯ×ÙÈÊÛÐÊÌÚȭɯ#ÐÍÍÌÙÌÕÛɯÖÉÑÌÊÛÐÝÌÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËȮɯÚÜÊÏɯ ÈÚɯ ÛÏÌɯ

ËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÈÜßÐÓÐÈÙàɯÊÙÖ×ÚȮɯÛÏÌɯÜÚÌɯÖÍɯ(ÕÛÌÎÙÈÛÌËɯ/ÌÚÛɯ,ÈÕÈÎÌÔÌÕÛɯȹ(/,ȺɯÔÌÛÏÖËÚɯ

ÖÙɯ×ÓÈÊÐÕÎɯÚ×ÌÊÐÈÓÐÚÛÚɯÐÕɯÎÙÖÜ×ÚɯÖÍɯÝÐÓÓÈÎÌÚɯȹ, %ȮɯƖƔƕƙȺȭ 

 3ÏÌɯØÜÌÚÛÐÖÕɯÖÍɯ×ÖÓÓÜÛÈÕÛÚɯÐÚɯÙÈÐÚÌËɯÐÕɯÛÏÌɯ%ÖÙÌÚÛÙàɯ+ÈÞɯÈÚɯÙÌÝÐÚÌËɯÐÕɯƖƔƕƜɯÈÕËɯƖƔƕƝȭɯ

 ÔÖÕÎÚÛɯÙÜÓÌÚɯ×ÌÙÛÈÐÕÐÕÎɯÛÖɯÓÈÕËɪÜÚÌɯÔÈÕÈÎÌÔÌÕÛȮɯÍÖÙÌÚÛɯ×ÙÖÛÌÊÛÐÖÕɯáÖÕÐÕÎɯÐÚɯÈÐÔÌËɯÈÛɯ

ÞÈÛÌÙɯÈÕËɯÓÈÕËɯÙÌÚÖÜÙÊÌɯ×ÙÖÛÌÊÛÐÖÕȯɯɁ/ÙÖÛÌÊÛÐÖÕɯÍÖÙÌÚÛÚɯÈÙÌɯÍÖÙÌÚÛÚɯÊÓÈÚÚÐÍÐÌËɯÍÖÙɯÛÏÌɯ

ÍÜÕÊÛÐÖÕɯÖÍɯ×ÙÖÛÌÊÛÐÕÎɯÞÈÛÌÙɯÙÌÚÖÜÙÊÌÚȮɯÙÐÝÌÙɯÉÈÕÒÚȮɯÙÖÈËÚÐËÌÚȮɯ×ÙÌÝÌÕÛÐÕÎɯÚÖÐÓɯÌÙÖÚÐÖÕȮɯ

×ÙÖÛÌÊÛÐÕÎɯÚÖÐÓɯØÜÈÓÐÛàɯȻȱȼɯ×ÙÖÛÌÊÛÐÖÕɯÍÙÖÔɯÕÈÛÜÙÈÓɯËÐÚÈÚÛÌÙÚȮɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯ×ÙÖÛÌÊÛÐÖÕɯ

ÈÕËɯÖÛÏÌÙÚɂɯȹ%ÖÙÌÚÛÙàɯ+ÈÞȮɯƖƔƕƜȮɯ ÙÛȭɯƕƘȺȭɯ3ÏÐÚɯáÖÕÐÕÎɯÐÚɯÛÏÌɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÖÍɯÝÐÓÓÈÎÌɯ

ÊÖÔÔÐÛÛÌÌÚɯȹ%ÖÙÌÚÛÙàɯ+ÈÞɯƖƔƕƜȮɯ ÙÛȭɯƕƔƙȺɯÈÕËɯÊÖÕÚÛÐÛÜÛÌÚɯÈɯÔÈÕÈÎÌÔÌÕÛɯÛÖÖÓɯÛÏÌàɯÊÈÕɯÜÚÌɯ

ÛÖɯÍÐÎÏÛɯÈÎÈÐÕÚÛɯÚÖÐÓɯÌÙÖÚÐÖÕɯÈÕËɯÞÈÛÌÙɯ×ÖÓÓÜÛÐÖÕȭɯ3ÏÐÚɯÓÈÞɯÐÚɯÈɯÙÌÝÐÚÐÖÕɯÖÍɯÛÏÌɯ+ÈÕËɯÈÕËɯ

%ÖÙÌÚÛɯ ÓÓÖÊÈÛÐÖÕɯ/ÙÖÎÙÈÔÔÌɯȹ+% ȺȮɯÞÏÐÊÏɯÐÚɯÖÍÛÌÕɯÚÛÙÖÕÎÓàɯØÜÌÚÛÐÖÕÌËɯÉàɯÈɯÕÜÔÉÌÙɯÖÍɯ

ÚÊÐÌÕÛÐÚÛÚɯÈÕËɯ-&.Úȭɯ(ÍɯÛÏÌÚÌɯÛÌßÛÚɯÜ×ÚÌÛɯÛÏÌɯÓÈÕËɪÜÚÌɯÛÙÈËÐÛÐÖÕÚɯÖÍɯÌÛÏÕÐÊɯÔÐÕÖÙÐÛÐÌÚɯÛÏÌàɯ

ÈÓÚÖɯÖÍÍÌÙɯÕÌÞɯÙÐÎÏÛÚɯÈÕËɯÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚɯÛÖɯÖÍÛÌÕɯÜÕÐÕÍÖÙÔÌËɯÝÐÓÓÈÎÌÚɯȹ(ÙÖÕÚÐËÌȮɯƖƔƕƛȺȭ 

 3ÏÌɯƕƝƝƚɯ+ÈÞɯÖÕɯ6ÈÛÌÙɯÈÕËɯ6ÈÛÌÙɯ1ÌÚÖÜÙÊÌÚȮɯÙÌÓÈÛÐÝÌɯÛÖɯÍÖÙÌÚÛɯÈÕËɯÓÈÕËɪÜÚÌɯÓÈÞÚɯ

ÖÍɯÛÏÈÛɯÚÈÔÌɯàÌÈÙɯȹ!ÈËÌÕÖÊÏȮɯƕƝƝƝȺȮɯËÖÌÚɯÕÖÛɯËÐÚÛÐÕÎÜÐÚÏɯÉÌÛÞÌÌÕɯÍÖÙÌÚÛɯÉÐÖËÐÝÌÙÚÐÛàɯÈÕËɯ

ÞÈÛÌÙɯÙÌÚÖÜÙÊÌɯ×ÙÌÚÌÙÝÈÛÐÖÕȭɯ3ÏÌɯÓÈÞɯËÖÌÚȮɯÏÖÞÌÝÌÙȮɯÎÐÝÌɯ×ÙÌÊÐÚÌɯËÌÛÈÐÓÚɯÖÕɯ2ÛÈÛÌɯ

ËÌÚÐÎÕÈÛÌËɯÞÈÛÌÙɯÙÌÚÖÜÙÊÌɯ×ÙÖÛÌÊÛÐÖÕɯáÖÕÌÚɯȹ+ÈÞɯÖÕɯ6ÈÛÌÙɯÈÕËɯ6ÈÛÌÙɯ1ÌÚÖÜÙÊÌÚȮɯƕƝƝƚȮɯ

 ÙÛȭɯƗƔȺȭɯ3ÏÐÚɯÓÈÞɯÈÓÚÖɯÔÌÕÛÐÖÕÚɯÛÏÌɯÖÉÓÐÎÈÛÐÖÕɯÖÍɯÛÏÌɯÊÖÔ×ÌÛÌÕÛɯÈÜÛÏÖÙÐÛàɯÛÖɯÖÙÎÈÕÐÚÌɯÛÏÌɯ

ÚÛÙÜÎÎÓÌɯÈÎÈÐÕÚÛɯÌÙÖÚÐÖÕȭɯɁ2ÜÊÏɯÈÎÌÕÊÐÌÚɯÔÜÚÛɯÏÈÝÌɯ×ÓÈÕÚɯÛÖɯ×ÙÌÝÌÕÛɯÌÙÖÚÐÖÕɯÞÏÌÙÌɯ

ÕÌÊÌÚÚÈÙàɯȻÚÜÊÏɯÈÚȼȯɯÙÌÍÖÙÌÚÛÈÛÐÖÕɯÖÕɯÚÏÖÙÌÓÐÕÌÚɯÈÕËɯÜÕËÌÙÛÈÒÐÕÎɯÝÈÙÐÖÜÚɯÖÛÏÌÙɯÔÌÈÚÜÙÌÚɂɯ

ȹ+ÈÞɯÖÕɯ6ÈÛÌÙɯÈÕËɯ6ÈÛÌÙɯ1ÌÚÖÜÙÊÌÚȮɯƕƝƝƚȮɯ ÙÛȭɯƘƕȺȭɯ3ÏÌɯÌÙÖÚÐÖÕɯÐÕɯØÜÌÚÛÐÖÕɯÐÕɯÛÏÐÚɯ ÙÛÐÊÓÌɯ

ÔÜÚÛɯÉÌɯÍÓÜÝÐÈÓɯÌÝÌÕɯÐÍɯÛÏÐÚɯÐÚɯÕÖÛɯÔÌÕÛÐÖÕÌËɯÌß×ÓÐÊÐÛÓàȭɯ3ÏÌɯÈ××ÙÖÈÊÏɯÐÚɯÊÖÔ×ÓÌÔÌÕÛÈÙàɯ

ÞÐÛÏɯÛÏÌɯÉÜÍÍÌÙÐÕÎɯÙÖÓÌɯ×ÓÈàÌËɯÉàɯÛÏÌɯÙÐ×ÈÙÐÈÕɯÍÖÙÌÚÛɯÈÚɯÈɯÚÌËÐÔÌÕÛɯÈÕËɯ×ÖÓÓÜÛÐÖÕɯÛÙÈ×ȭɯ

3ÏÜÚȮɯ×ÙÖÛÌÊÛÐÖÕɯÖÍɯÞÈÛÌÙÞÈàÚɯÈÕËɯÞÈÛÌÙɯÙÌÚÖÜÙÊÌÚɯÐÚɯÊÓÌÈÙÓàɯÚÛÈÛÌËɯÐÕɯÛÏÐÚɯÓÈÞȭɯ3ÏÌɯ

×ÙÖÉÓÌÔɯÏÌÙÌɯÐÚɯÎÐÝÐÕÎȮɯÈÚɯÐÕɯÛÏÌɯÙÌÚÛɯÖÍɯÛÏÌɯÞÖÙÓËȮɯÈɯÓÌÎÈÓɯËÌÍÐÕÐÛÐÖÕɯÛÖɯÞÈÛÌÙÞÈàȮɯÞÏÐÊÏɯ

ÏÈÚɯÕÖÛɯàÌÛɯÉÌÌÕɯËÖÕÌȭ 

 3ÏÌɯÊÜÙÙÌÕÛɯ×ÈÙÈËÐÎÔȮɯÞÏÐÊÏɯÐÚɯÎÌÕÌÙÈÓÓàɯÚÏÈÙÌËɯÉàɯÛÏÌɯÈÜÛÏÖÙÐÛÐÌÚȮɯÞÈÚɯËÌÝÌÓÖ×ÌËɯ

ÐÕɯÛÏÌɯƖƔƔƔÚȭɯ ÛɯÛÏÈÛɯÛÐÔÌȮɯÛÏÌɯÚÊÐÌÕÛÐÍÐÊɯÊÖÔÔÜÕÐÛàɯËÌ×ÓÖÙÌËɯÍÈÙÔÌÙÚɀɯÓÈÊÒɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯ

ÊÖÕÊÌÙÕÐÕÎɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÙÌÓÈÛÌËɯÙÐÚÒÚȭɯɁ2ÖÔÌɯÖÍɯÛÏÌÚÌɯÍÈÊÛÖÙÚɯÈÙÌɯÐÎÕÖÙÈÕÊÌȮɯÓÈÊÒɯÖÍɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÊÖÕÊÌÙÕÐÕÎɯÚÐËÌɯÌÍÍÌÊÛÚȮɯÈÎÎÙÌÚÚÐÝÌɯÈËÝÌÙÛÐÚÐÕÎɯÈÕËɯ×ÙÖÔÖÛÐÖÕɯÉàɯÊÏÌÔÐÊÈÓɯ
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ÊÖÔ×ÈÕÐÌÚȮɯÈÕËɯÓÖÚÚɯÈÝÌÙÚÐÖÕɯÈÛÛÐÛÜËÌÚɯÖÍɯÍÈÙÔÌÙÚɂɯȹ$ÚÊÈÓÈËÈȮɯÌÛɯÈÓȭȮɯƖƔƔƚȮɯ×ȭƖƜƜȺȭɯ3ÏÐÚɯÞÈÚɯ

ÙÌ×ÌÈÛÌËɯÖÍÛÌÕɯÉàɯÚÛÈÛÌɯÖÍÍÐÊÐÈÓÚɯÈÕËɯ-&.ɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌÚȭɯ3ÏÌɯÈ××ÌÈÙÈÕÊÌɯÖÍɯ/ÌÙÚÖÕÈÓɯ

/ÙÖÛÌÊÛÐÝÌɯ$ØÜÐ×ÔÌÕÛɯȹ//$ȺɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯƖƔƔƔÚɯÈÕËɯÛÏÌÐÙɯÓÌÎÈÓɯÚÛÈÛÜÚɯÐÕɯÛÏÌɯƖƔƕƔɯ

×ÌÚÛÐÊÐËÌɯÓÈÞɯȹ, %ȮɯƖƔƕƔȺȮɯÚÐÎÕÈÓɯÈɯÙÌÎÜÓÈÛÐÖÕÚɯÉÈÚÌËɯÈ××ÙÖ×ÙÐÈÛÐÖÕɯÖÍɯÏÌÈÓÛÏɯ×ÙÖÉÓÌÔÚɯ

ÊÈÜÚÌËɯÉàɯ×ÏàÛÖÚÈÕÐÛÈÙàɯ×ÙÖËÜÊÛÚȭɯɯ3ÏÐÚɯ×ÌÙÐÖËɯÈÓÚÖɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÕËɯÛÏÌɯ

ÈÚÚÜÔÌËɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÖÍɯÍÈÙÔÌÙÚȭɯ3ÏÐÚɯÖßàÔÖÙÖÕɯÉÌÊÈÔÌɯÐÕÊÙÌÈÚÐÕÎÓàɯÈÊÊÌ×ÛÌËɯÖÝÌÙɯ

ÛÏÌɯàÌÈÙÚȭɯ(ÛɯÊÈÕɯÚÛÐÓÓɯÉÌɯÍÖÜÕËɯÈÔÖÕÎÚÛɯÈÎÙÐÊÜÓÛÜÙÈÓɯÈÕËɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯ×ÙÖÍÌÚÚÐÖÕÈÓÚȭɯ3ÏÐÚɯ

ÞÈàɯÖÍɯÛÏÐÕÒÐÕÎȮɯÓÐÒÌɯÛÏÌɯÛÌßÛÚɯÊÐÛÌËɯÈÉÖÝÌȮɯÐÚɯÚÈËÓàɯÐÕÌÍÍÐÊÐÌÕÛɯÈÕËɯÊÈÕɯÓÌÈËɯÛÖɯÐÕÊÙÌÈÚÐÕÎɯ

ÎÖÝÌÙÕÈÕÊÌɯÉàɯÔÖÙÈÛÖÙÐÜÔȭɯ3ÏÌɯ/ÙÐÔÌɯ,ÐÕÐÚÛÌÙɀÚɯËÌÊÙÌÌɯÖÍɯ)ÜÓàɯƖȮɯƖƔƕƜɯÖÕɯÈÎÙÐÊÜÓÛÜÙÈÓɯ

ÊÖÕÊÌÚÚÐÖÕÚɯÐÚɯÈÕɯÌßÈÔ×ÓÌɯÖÍɯÛÏÐÚȭɯ3ÏÐÚɯÎÖÝÌÙÕÈÕÊÌɯÔÖËÌɯÙÌÝÌÈÓÚɯÔÜÊÏɯÈÉÖÜÛɯÛÏÌɯ

ÜÕÊÖÕÛÙÖÓÓÈÉÓÌɯ ÕÈÛÜÙÌɯ ÖÍɯ ÛÏÌɯ ÚÐÛÜÈÛÐÖÕɯ ÈÚɯ ÙÌÎÈÙËÚɯ ÛÏÌɯ ÚÖÊÐÈÓɯ ÈÕËɯ ÌÕÝÐÙÖÕÔÌÕÛÈÓɯ

ÊÖÕÚÌØÜÌÕÊÌÚɯÓÐÕÒÌËɯÛÖɯÌßÊÌÚÚÐÝÌɯÜÚÌɯÖÍɯÍÖÙÉÐËËÌÕɯ×ÌÚÛÐÊÐËÌÚɯÐÕɯÊÌÙÛÈÐÕɯÈÎÙÐÊÜÓÛÜÙÈÓɯÚÌÊÛÖÙÚɯ

ÚÜÊÏɯÈÚɯÐÕËÜÚÛÙÐÈÓɯ×ÓÈÕÛÈÛÐÖÕÚɯȹ/ÙÐÔÌɯ,ÐÕÐÚÛÌÙɀÚɯ.ÙËÌÙɯ-ÜÔÉÌÙɯƔƝɤɯ/ȭ,ȭȮɯƖƔƕƜȮɯ×ÛȭɯƖȭƕȺȭ 

1.3. +ÖÊÈÓɯ×ÌÚÛÐÊÐËÌɯÔÈÕÈÎÌÔÌÕÛɯÚÛÙÈÛÌÎàɯ 

1.3.1. /ÌÚÛÐÊÐËÌɯÚÛÙÈÛÌÎàɯÉÌÎÐÕÕÐÕÎÚɯÈÕËɯÊÏÈÕÎÌÚ 

 (ÕɯÛÏÐÚɯÊÖÕÛÌßÛȮɯ""+ɯÞÐÚÏÌÚɯÛÖɯÊÏÈÕÎÌɯÛÏÌɯÎÌÕÌÙÈÓɯÈ××ÙÖÈÊÏɯÞÏÐÊÏɯÛÌÕËÚɯÛÖɯ

ÚàÚÛÌÔÈÛÐÊÈÓÓàɯÐÕÊÙÐÔÐÕÈÛÌɯÊÏÌÔÐÊÈÓɯ×ÙÖËÜÊÛɯÜÚÌÙÚɯÉàɯËÌÝÌÓÖ×ÐÕÎɯÈɯÏÖÓÐÚÛÐÊɯÈ××ÙÖÈÊÏɯÛÖɯ

ÛÏÌɯ×ÙÖÉÓÌÔÚɯÓÐÕÒÌËɯÛÖɯ×ÌÚÛÐÊÐËÌɯÜÚÌȭɯ3ÏÐÚɯÈ××ÙÖÈÊÏɯÚÛÌÔÚɯÍÙÖÔɯËÐÍÍÌÙÌÕÛɯÖÉÚÌÙÝÈÛÐÖÕÚɯÈÕËɯ

ÈÕÈÓàÚÌÚɯ""+ɯÏÈÚɯÎÓÌÈÕÌËɯÍÙÖÔɯÐÛÚɯÌß×ÌÙÐÌÕÊÌɯÈÕËɯÐÕÝÖÓÝÌÔÌÕÛɯÖÝÌÙɯÛÏÌɯàÌÈÙÚɯÐÕɯÛÏÐÚɯÍÐÌÓËȭɯ

3ÏÌɯÍÐÙÚÛɯÖÉÚÌÙÝÈÛÐÖÕɯÙÌÓÈÛÌÚɯÛÖɯÛÏÌɯÐÕÚÜÍÍÐÊÐÌÕÛɯÙÌÚÜÓÛÚɯÖÍɯÈÞÈÙÌÕÌÚÚɯÊÈÔ×ÈÐÎÕÚɯÜÕËÌÙÛÈÒÌÕɯ

ÐÕɯ.ÜËÖÔßÈàɯ/ÙÖÝÐÕÊÌɯÐÕɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɀÚɯÍÐÙÚÛɯ×ÏÈÚÌɯÈÕËɯÐÕɯÖÛÏÌÙɯ×ÙÖÑÌÊÛÚɯ

ÚÌÛɯÜ×ɯÉàɯÛÏÌɯ""+ȭɯ(ÕÊÙÌÈÚÌËɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÊÖÕÛÐÕÜÌÚɯÜÕÈÉÈÛÌËȮɯÞÐÛÏɯÙÌÎÜÓÈÙɯÚ×ÙÈàÐÕÎɯ

ÈÊÊÐËÌÕÛÚȭɯ3ÏÌÚÌɯÊÈÔ×ÈÐÎÕÚɯÖÍÛÌÕɯÔÈÒÌɯÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÞÐÛÏɯÓÐÛÛÓÌɯÖÙɯÕÖɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÛÖɯ

ÍÈÙÔÌÙÚɀɯ×ÙÈÊÛÐÊÌÚȭɯ3ÏÌɯÔÖÚÛɯÉÓÈÙÐÕÎɯÌßÈÔ×ÓÌɯÖÍɯÛÏÐÚɯÐÚɯËÖÜÉÛÓÌÚÚɯÙÌÓÈÛÌËɯÛÖɯ//$ɯÜÚÌȮɯ

ÌÚÛÌÌÔÌËɯÛÖɯÉÌɯÜÕÉÌÈÙÈÉÓÌɯÖÕɯÚÛÌÌ×ɯÚÓÖ×ÌÚɯËÜÌɯÛÖɯÏÌÈÛɯÈÕËɯËÐÍÍÐÊÜÓÛàɯÉÙÌÈÛÏÐÕÎȮɯÈÕËɯÞÏÌÙÌɯ

ÍÈÓÓÐÕÎɯÞÐÛÏɯÈɯƖƔɯÓÐÛÙÌɯ×ÜÓÝÌÙÐÚÌÙɯÉÌÊÖÔÌÚɯÈɯÚÌÙÐÖÜÚɯÈÊÊÐËÌÕÛȭ 

 3ÏÌɯÖÕÚÓÈÜÎÏÛɯÖÍɯÈÊÊÐËÌÕÛÚɯÈÕËɯÐÕÊÙÌÈÚÐÕÎɯ×ÏàÛÖÚÈÕÐÛÈÙàɯ×ÙÖËÜÊÛɯÜÚÌɯÓÌÈËÚɯÖÕÌɯÛÖɯ

ÊÖÕÚÐËÌÙɯÛÏÌɯÙÌÈÚÖÕÚȭɯ3ÞÖɯÏà×ÖÛÏÌÚÌÚɯÊÈÕɯÌß×ÓÈÐÕɯÛÏÐÚȯɯÊÖÕÚÛÙÈÐÕÛɯÈÕËɯÊÏÖÐÊÌȭɯ"ÖÕÚÛÙÈÐÕÛɯ

ÐÚɯÈɯÚÛÈÛÌɯÖÍɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯËÌ×ÌÕËÌÕÊÌɯÛÖɯÌÕÚÜÙÌɯÚÜÉÚÐÚÛÌÕÊÌɯÙÌÝÌÕÜÌÚȭɯ3ÏÌɯÚÌÊÖÕËɯ

Ïà×ÖÛÏÌÚÐÚȮɯÞÏÐÊÏɯÐÚɯÔÖÙÌɯ×ÖÚÐÛÐÝÌȮɯÚÌÌÚɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈÚɯÛÏÌɯÙÌÚÜÓÛɯÖÍɯÈɯÊÖÔ×ÙÖÔÐÚÌɯ

ÉÌÛÞÌÌÕɯÚÌÝÌÙÈÓɯÚÖÊÐÈÓɯÈÕËɯÌÊÖÕÖÔÐÊɯÙÐÚÒÚɯÐÕɯÞÏÐÊÏɯÜÚÌɯÐÚɯ×ÌÙÊÌÐÝÌËɯÈÚɯÈÕɯÈËÝÈÕÛÈÎÌɯ

ȹ2ÏÈÛÛÜÊÒȮɯƖƔƕƝȺȭɯ(ÛɯÐÚɯÐÕɯÍÈÊÛɯÖÍÛÌÕɯÚÛÈÛÌËɯÛÏÈÛɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈÓÓÖÞÚɯÊÜÓÛÐÝÈÛÐÕÎɯÔÜÊÏɯÓÈÙÎÌÙɯ

×ÓÖÛÚɯÖÍɯÓÈÕËɯÛÏÈÕɯÉÌÍÖÙÌȭɯ(ÕɯÛÏÌɯÚÏÖÙÛɯÛÌÙÔȮɯÙÌÝÌÕÜÌÚɯÍÙÖÔɯÛÏÐÚɯÐÕÛÌÕÚÐÍÐÊÈÛÐÖÕɯÊÈÕɯÎÌÕÌÙÈÛÌɯ

ÌÕÖÜÎÏɯÞÌÈÓÛÏɯÛÖɯÐÔ×ÙÖÝÌɯÊÏÐÓËÙÌÕɀÚɯÌËÜÊÈÛÐÖÕÈÓɯ×ÖÚÚÐÉÐÓÐÛÐÌÚȮɯÛÖɯÚÈÝÌɯÖÙɯÛÖɯËÌÝÌÓÖ×ɯÖÛÏÌÙɯ

ÈÎÙÐÊÜÓÛÜÙÈÓɯ×ÙÖÑÌÊÛÚɯȹ.ÙÕÌÛÚÔĹÓÓÌÙȮɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ ÊÊÖÙËÐÕÎɯÛÖɯÛÏÌɯ""+ȮɯÉÖÛÏɯÏà×ÖÛÏÌÚÌÚɯ

ÊÈÕɯÉÌɯÝÌÙÐÍÐÌËɯÐÕɯÛÏÌɯÍÐÌÓËȮɯËÌ×ÌÕËÐÕÎɯÖÕɯÛÏÌɯÝÐÓÓÈÎÌɯÈÕËɯÍÈÔÐÓàɯÞÐÛÏȮɯÏÖÞÌÝÌÙȮɯÔÖÙÌɯ

ÚÐÛÜÈÛÐÖÕÚɯÐÕɯÞÏÐÊÏɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÐÚɯÈɯÊÖÕÚÊÐÖÜÚɯÊÏÖÐÊÌȭɯ.ÕÌɯÙÐÚÒɯËÖÌÚɯÌßÐÚÛȯɯÛÏÈÛɯÛÏÌɯÐÕÐÛÐÈÓɯ
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ÊÏÖÐÊÌɯÓÈÛÌÙɯÉÌÊÖÔÌÚɯÈɯÊÖÕÚÛÙÈÐÕÛȭɯ3ÏÐÚɯÞÖÜÓËɯÔÈÒÌɯÈËÖ×ÛÐÕÎɯÈÓÛÌÙÕÈÛÐÝÌɯÈÎÙÐÊÜÓÛÜÙÈÓɯ

ÚàÚÛÌÔÚɯËÐÍÍÐÊÜÓÛɯÖÙɯÌÝÌÕɯÐÔ×ÖÚÚÐÉÓÌȮɯÈÚɯÞÖÜÓËɯÉÌɯÈɯÙÌÛÜÙÕɯÛÖɯ×ÌÚÛÐÊÐËÌɪÍÙÌÌɯÛÙÈËÐÛÐÖÕÈÓɯ

ÚàÚÛÌÔÚ. 

1.3.2. ,ÈÕÈÎÌÔÌÕÛɯÚÛÙÈÛÌÎàɯÈÕËɯÛÖÖÓÚɯ 

 3ÏÌɯ×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌɀÚɯÔÐÚÚÐÖÕɯÐÚɯÛÖɯÉÙÐÕÎɯÈÓÓɯ×ÌÚÛÐÊÐËÌɯÚÌÊÛÖÙɯÚÛÈÒÌÏÖÓËÌÙÚɯÖÍɯÌÝÌÙàɯ

ÚÐáÌɯÛÖÎÌÛÏÌÙȭɯ3ÏÐÚȮɯÍÙÖÔɯÛÏÌɯÔÖÔÌÕÛɯ×ÌÚÛÐÊÐËÌÚɯÌÕÛÌÙɯÛÏÌɯ/ÙÖÝÐÕÊÌɯÜ×ɯÛÖɯÛÏÌɯÔÖÔÌÕÛɯÛÏÌàɯ

ÈÙÌɯÚ×ÙÈàÌËɯÖÕɯÊÙÖ×ÚɯÈÕËɯÛÏÌÐÙɯÌÝÌÕÛÜÈÓɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÌÍÍÌÊÛÚȭɯ3ÏÌɯÛÞÖɯÖÉÑÌÊÛÐÝÌÚɯÈÙÌɯÛÖɯ

ÉÙÐÕÎɯÕÖÕɪÊÖÔÔÜÕÐÊÈÛÐÕÎɯÚÛÈÒÌÏÖÓËÌÙÚɯÛÖÎÌÛÏÌÙɯÛÖɯÍÐÕËɯÈɯÊÖÔÔÖÕɯÜÕËÌÙÚÛÈÕËÐÕÎɯÖÍɯÛÏÌɯ

ÚÛÈÒÌÚɯÐÔ×ÓÐÊÐÛɯÐÕɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈÕËɯÈÓÚÖɯÛÖɯËÌÝÌÓÖ×ɯÛÖÎÌÛÏÌÙɯɬɯÜÚÐÕÎɯÛÏÐÚɯÚÏÈÙÌËɯÝÐÚÐÖÕɯɬɯ

ÐÕÕÖÝÈÛÐÝÌɯÈ××ÙÖÈÊÏÌÚɯÚÛÌÔÔÐÕÎɯÍÙÖÔɯÈÓÓɯÐÕÝÖÓÝÌËɯÚÛÈÒÌÏÖÓËÌÙÚȭɯ3ÏÐÚɯÔÌÛÏÖËɯËÙÈÞÚɯÐÛÚɯ

ÐÕÚ×ÐÙÈÛÐÖÕɯÍÙÖÔɯ×ÙÌÝÐÖÜÚɯÈ××ÙÖÈÊÏÌÚɯËÌÝÌÓÖ×ÌËɯÐÕɯÙÌÚÌÈÙÊÏɪÈÊÛÐÖÕɯÈÕËɯ×ÈÙÛÐÊÐ×ÈÛÐÝÌɯ

ÙÌÚÌÈÙÊÏȮɯÐÕÊÓÜËÐÕÎɯÔÜÓÛÐɪÈÊÛÖÙɯ×ÙÖÚ×ÌÊÛÐÝÌɯÚÊÌÕÈÙÐÖɯÉÜÐÓËÐÕÎɯȹ#ÌÓÔÖÛÛÌȮɯÌÛɯÈÓȮɯƖƔƕƛȺȭɯ3ÏÐÚɯ

×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌɯÈÓÚÖɯÓÌÈËÚɯÛÖɯÈ××ÓàÐÕÎɯ ÙÛÐÊÓÌɯƗƙɯÖÍɯÛÏÌɯƖƔƕƛɯ/ÌÚÛÐÊÐËÌÚɯ#ÌÊÙÌÌȭɯ3ÏÐÚɯÛÈÚÒɯ

ÍÖÙÊÌɯÛÏÜÚɯËÌÝÌÓÖ×ÚɯÈɯÚÊÏÌËÜÓÌËɯÌÚÛÈÉÓÐÚÏÔÌÕÛɯÖÍɯ×ÌÚÛÐÊÐËÌɯÞÖÙÒÚÏÖ×ÚɯÖÕɯÛÏÌɯÔÈÕàɯ

×ÙÖÉÓÌÔÚɯÓÐÕÒÌËɯÛÖɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈÕËɯÊÖÔÔÌÙÊÐÈÓÐÚÈÛÐÖÕɯȹFigure 2Ⱥȭ 

 

Figure 2: Pesticide quantities workshop in the framework of the Pesticide Task Force (CCL, August 2019) 
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 "ÖÕÊÌÙÕÌËɯ×ÈÙÛÐÌÚɯÐÕÊÓÜËÌɯÛÏÌɯ/ %.ȮɯÖÍɯÊÖÜÙÚÌȮɯÈÕËɯÈÓÚÖɯÈÓÓɯÖÛÏÌÙɯ×ÙÖÝÐÕÊÐÈÓɯÈÕËɯ

ËÐÚÛÙÐÊÛɯÈËÔÐÕÐÚÛÙÈÛÐÖÕÚɯÐÕÝÖÓÝÌËɯÐÕɯ×ÌÚÛÐÊÐËÌɯÔÈÕÈÎÌÔÌÕÛȭɯ""+ɯÈÓÚÖɯÞÐÚÏÌÚɯÛÖɯÐÕÊÓÜËÌɯ

×ÌÚÛÐÊÐËÌɯÚÌÊÛÖÙɯÊÖÔÔÌÙÊÐÈÓɯÈÊÛÖÙÚȮɯÈÚɯÞÌÓÓɯÈÚɯÛÏÖÚÌɯÐÕÝÖÓÝÌËɯÐÕɯÊÖÕÛÙÈÊÛɯÍÈÙÔÐÕÎȮɯÝÐÓÓÈÎÌɯ

×ÌÚÛÐÊÐËÌɯÊÖÔÔÐÛÛÌÌÚɯÈÕËɯÔÖËÌÓɯÍÈÙÔÌÙÚɯÌß×ÌÙÐÔÌÕÛÐÕÎɯÐÕɯ×ÌÚÛÐÊÐËÌɯÈÓÛÌÙÕÈÛÐÝÌÚɯÞÐÛÏɯÖÙɯ

ÞÐÛÏÖÜÛɯÛÏÌɯ×ÙÖÑÌÊÛɀÚɯÚÜ××ÖÙÛȭɯ3ÏÐÚɯÛÈÚÒɯÍÖÙÊÌɯÐÚɯÛÏÌÙÌÍÖÙÌɯÙÌÐÕÍÖÙÊÐÕÎɯ""+ɀÚɯÉÖÛÛÖÔɪÜ×ɯ

ÚÛÙÈÛÌÎàɯÞÏÐÊÏɯÊÖÕÚÐÚÛÚɯÖÍɯÉÙÐÕÎÐÕÎɯÐÕÕÖÝÈÛÐÝÌɯ×ÙÈÊÛÐÊÌÚɯÈÕËɯÚÖÓÜÛÐÖÕÚɯÍÙÖÔɯÛÏÌɯÎÙÖÜÕËɯ

Ü×ɯÈÕËɯÖÕÓàɯÛÏÌÕɯ×ÙÌÚÌÕÛÐÕÎɯÛÏÌÔɯÛÖɯÛÏÌɯ×ÙÖÝÐÕÊÐÈÓɯÓÌÝÌÓɯÛÏÙÖÜÎÏɯÛÏÌɯÛÈÚÒɯÍÖÙÊÌɯÈÕËɯÛÏÌÕɯ

ÖÕɯÛÖɯÛÏÌɯÕÈÛÐÖÕÈÓɯÓÌÝÌÓɯÉàɯÛÏÌɯÈÜÛÏÖÙÐÛÐÌÚɯÈÕËɯÛÏÙÖÜÎÏɯÓÖÉÉàÐÕÎɯÞÖÙÒɯÐÕɯ5ÐÌÕÛÐÈÕÌȭɯ3ÏÌɯ

ÖÉÑÌÊÛÐÝÌɯÖÍɯÛÏÐÚɯÈ××ÙÖÈÊÏɯÐÚɯÛÖɯÊÖÔÔÜÕÐÊÈÛÌɯÊÖÔÔÜÕÐÛàɯÕÌÌËÚɯÈÕËɯÊÖÕÚÛÙÈÐÕÛÚɯËÐÙÌÊÛÓàɯ

ÛÖɯÛÏÌɯ+ÈÖɯÚÛÈÛÌɯÈ××ÈÙÈÛÜÚȭ 

 ""+ɯÈÕËɯÐÛÚɯ×ÈÙÛÕÌÙɯ2 $# ɯÚÌÛɯÜ×ɯÝÐÓÓÈÎÌɯÊÖÔÔÐÛÛÌÌÚɯÛÖɯÊÖÕÛÙÖÓɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÐÕɯ

ÛÏÌɯÍÙÈÔÌÞÖÙÒɯÖÍɯÛÏÐÚɯÚÛÙÈÛÌÎàɯÈÕËɯÈÓÖÕÎÚÐËÌɯÛÏÌɯ×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌɯȹ5"/"ȮɯFigure 3Ⱥȭɯ

5ÐÓÓÈÎÌɯ ÊÖÔÔÐÛÛÌÌɯÔÌÔÉÌÙÚɯ ÏÌÓ×ɯ ÊÖÓÓÌÊÛɯ ÛÏÌɯ ËÈÛÈɯ ÕÌÊÌÚÚÈÙàɯ ÛÖɯ ÐÕÊÙÌÈÚÌɯ ×ÌÚÛÐÊÐËÌɯ

ÒÕÖÞÓÌËÎÌȭɯ3ÏÌÚÌɯËÈÛÈɯÔÈàɯÊÖÕÊÌÙÕɯØÜÈÕÛÐÛÐÌÚɯÚ×ÙÈàÌËɯÖÙɯÚàÔ×ÛÖÔÚɯÍÖÓÓÖÞÐÕÎɯÈÊÊÐËÌÕÛÚȭɯ

3ÏÌɯ5ÐÓÓÈÎÌɯ"ÖÔÔÐÛÛÌÌÚɯÍÖÙɯ/ÌÚÛÐÊÐËÌɯ"ÖÕÛÙÖÓɯȹ5"/"ȺɯÈÓÚÖɯÏÈÝÌɯÛÏÌɯÙÖÓÌɯÖÍɯÞÙÐÛÐÕÎɯ

ÙÌÎÜÓÈÛÐÖÕÚɯÙÌÓÈÛÐÝÌɯÛÖɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈÕËɯÌÕÚÜÙÌɯÛÏÌÐÙɯÖÉÌàÈÕÊÌɯÐÕɯÝÐÓÓÈÎÌÚȭɯ2ÌÝÌÙÈÓɯÛÖÖÓÚɯ

ÈÙÌɯÈÛɯÛÏÌÐÙɯËÐÚ×ÖÚÈÓȮɯÚÜÊÏɯÈÚɯÛÏÌɯ%ÖÙÌÚÛÙàɯ+ÈÞɯÖÍɯƖƔƕƜɯÖÙɯÚ×ÙÈàɪÍÙÌÌɯÖÙɯÚ×ÙÈàɪÙÌÎÜÓÈÛÌËɯ

áÖÕÌÚɯÚÌÛɯÜ×ɯÛÖɯ×ÙÖÛÌÊÛɯÝÐÓÓÈÎÌɯÓÐÍÌɯÈÚɯËÌÍÐÕÌËɯÉàɯÛÏÌɯÝÐÓÓÈÎÌÙÚɯÛÏÌÔÚÌÓÝÌÚȭɯ3ÏÌɯ5"/"ÚɯÈÓÚÖɯ

ÚÌÛɯÜ×ɯ×ÌÚÛÐÊÐËÌɯÙÌÓÈÛÌËɯÛÙÈÐÕÐÕÎɯÚÌÚÚÐÖÕÚɯÞÏÐÊÏɯÎÖɯÈÉÖÝÌɯÈÕËɯÉÌàÖÕËɯÛÏÌɯÚÛÙÐÊÛɯÍÙÈÔÌÞÖÙÒɯ

ÖÍɯ×ÙÌÝÌÕÛÐÖÕɯÊÈÔ×ÈÐÎÕÚɯÈÚɯÛÏÌàɯÏÈÝÌɯÉÌÌÕɯ×ÙÈÊÛÐÚÌËɯÜ×ɯÛÐÓÓɯÕÖÞȭɯ%ÐÕÈÓÓàȮɯÊÖÔÔÐÛÛÌÌɯ

ÔÌÔÉÌÙÚɯÈÓÚÖɯÉÌÓÖÕÎɯÛÖɯÛÏÌɯ×ÙÖÝÐÕÊÐÈÓɯ×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌɯÈÕËɯÊÈÕɯÛÏÜÚɯÈÚÚÐÚÛɯÐÕɯÉÙÐÕÎÐÕÎɯ

ÓÖÊÈÓɯ×ÌÚÛÐÊÐËÌɯÚ×ÌÊÐÈÓÐÚÛÚɯÐÕÛÖɯÛÏÌɯÊÖÔÔÜÕÐÛÐÌÚɯÈÚɯÐÚɯÚÛÈÛÌËɯÐÕɯÛÏÌɯ, %ɯƖƔƕƙɯÈÎÙÐÊÜÓÛÜÙÈÓɯ

ËÌÝÌÓÖ×ÔÌÕÛɯÚÛÙÈÛÌÎàȭ 

 

Figure 3: Initial VCPC creation meeting in Sakua Village, Namor District (CCL, 2019) 
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1.3.3. 2ÜÉÑÌÊÛÚɯËÌÝÌÓÖ×ÌËɯÉàɯ""+ 

 (ÕɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÖÍɯÛÏÐÚɯÚÛÙÈÛÌÎàȮɯ""+ɯÐÚɯÈÛɯ×ÙÌÚÌÕÛɯ×ÙÖ×ÖÚÐÕÎɯÝÈÙÐÖÜÚɯÛÏÌÔÌÚɯÍÖÙɯ

ËÐÚÊÜÚÚÐÖÕɯ ÞÐÛÏÐÕɯÛÏÌɯ×ÙÖÝÐÕÊÐÈÓɯ×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌȭɯ3ÏÌÚÌɯÈÙÌɯÊÏÖÚÌÕɯÐÕɯÍÜÕÊÛÐÖÕɯÖÍɯ

ÐËÌÕÛÐÍÐÌËɯÕÌÌËÚɯÐÕɯÖÙËÌÙɯÛÖɯÊÙÌÈÛÌɯÈɯÚàÚÛÌÔÐÊɯÈ××ÙÖÈÊÏȭɯ3ÏÌɯÓÖÕÎɪÛÌÙÔɯÖÉÑÌÊÛÐÝÌɯÐÚɯÛÏÌɯÛÈÚÒɯ

ÍÖÙÊÌɯÈÜÛÖÕÖÔàɯÉÙÐÕÎÐÕÎɯÐÛÚɯ×ÈÙÛÕÌÙÚɯÛÖɯÈËÖ×ÛɯÛÏÐÚɯÈ××ÙÖÈÊÏȮɯ×ÙÖÝÖÒÌɯËÐÚÊÜÚÚÐÖÕɯÈÕËɯ

ÖÙÎÈÕÐÚÌɯÞÖÙÒÚÏÖ×Úȭ 

 3ÏÌɯÎÌÖÎÙÈ×ÏÐÊɯÈ××ÙÖÈÊÏɯËÌÝÌÓÖ×ÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÚÛÌÔÔÌËɯÍÙÖÔɯÊÖÖ×ÌÙÈÛÐÖÕɯ

ÉÌÛÞÌÌÕɯ""+ɯÈÕËɯƖɯÎÌÖÎÙÈ×ÏÐÊɯÙÌÚÌÈÙÊÏÌÙÚɯËÜÙÐÕÎɯÛÏÌÐÙɯƖɯÚÏÖÙÛɯÝÐÚÐÛÚɯÛÖɯ.ÜËÖÔßÈàȭɯ3ÏÌÐÙɯ

ÍÐÙÚÛɯÝÐÚÐÛȮɯÐÕɯ.ÊÛÖÉÌÙɯÈÕËɯ-ÖÝÌÔÉÌÙɯƖƔƕƚȮɯÈÓÓÖÞÌËɯÛÏÌÔɯÛÖɯÐËÌÕÛÐÍàɯÈɯÕÌÌËɯÈÕËɯÛÏÌÐÙɯ

ÚÌÊÖÕËɯÝÐÚÐÛɯÐÕɯ,ÈàɯƖƔƕƜɯÈÓÓÖÞÌËɯÛÏÌÔɯÛÖɯÚÌÛɯÜ×ɯÈɯÚÛÜËàɯ×ÙÖÑÌÊÛȭɯ3ÏÌÐÙɯÚÛÜËÐÌÚɯÏÐÎÏÓÐÎÏÛÌËɯ

Èɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÔÈÕÈÎÌÔÌÕÛɯËÌÍÐÊÐÛȭɯ3ÏÌɯ×ÙÖÛÌÊÛÐÖÕɯÖÍɯÞÈÛÌÙɯÈÕËɯÛÙÖ×ÏÐÊɯÙÌÚÖÜÙÊÌÚɯȹ-3%/ɯ

ÊÖÓÓÌÊÛÐÝÌȺɯÞÈÚɯÚÐÕÎÓÌËɯÖÜÛɯÈÚɯÈɯÔÈÑÖÙɯ×ÙÖÉÓÌÔɯÐÕɯÊÖÕÊÌÙÕÌËɯÝÐÓÓÈÎÌÚȭɯ""+ɯÛÏÌÕɯÐÕÚÌÙÛÌËɯ

ÛÏÐÚɯÚÛÜËàɯÚÜÉÑÌÊÛɯÐÕÛÖɯÐÛÚɯ×ÙÖÑÌÊÛȭɯ3ÏÐÚɯÞÈÚɯÛÏÌÙÌÍÖÙÌɯÛÏÌɯÍÐÙÚÛɯÚÜÉÑÌÊÛɯÚÛÜËÐÌËɯÐÕɯÛÏÌɯ×ÌÚÛÐÊÐËÌɯ

ÛÈÚÒɯÍÖÙÊÌɯÍÙÈÔÌÞÖÙÒȭ 

 3ÏÌɯÖÉÑÌÊÛÐÝÌɯÐÚɯÛÖɯÛÏÌÕɯËÌÝÌÓÖ×ɯÖÛÏÌÙɯÚÜÉÑÌÊÛÚɯÞÐÛÏɯÛÏÌɯÏÌÓ×ɯÖÍɯÊÖÕÚÜÓÛÈÕÛÚɯÈÕËɯ

ÙÌÚÌÈÙÊÏÌÙÚȭɯ3ÏÌÚÌɯÚÜÉÑÌÊÛÚɯÞÐÓÓɯÊÖÕÊÌÙÕɯÊÈÚÌɯÚÛÜËÐÌÚȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÛÏÌɯÞÌÐÎÏÛɯÖÍɯ×ÌÚÛÐÊÐËÌÚɯ

ÐÕɯÝÈÙÐÖÜÚɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛɯÊÏÖÐÊÌÚɯÍÈÊÐÕÎɯÛÏÌɯÝÐÓÓÈÎÌÙÚȮɯÛÏÌɯÏÌÈÓÛÏɯÊÖÕÚÌØÜÌÕÊÌÚɯÖÍɯ

ËÐÍÍÌÙÌÕÛɯ×ÙÖËÜÊÛÚɯÜÚÌËɯÕÖÛÈÉÓàɯÐÕɯÛÏÌɯÔÐËɯÈÕËɯÓÖÕÎɯÛÌÙÔȮɯÖÙɯÌÝÌÕɯ×ÌÚÛÐÊÐËÌɯÈ××ÓÐÊÈÛÐÖÕɯ

ÔÌÛÏÖËÚȭɯ ÓÓɯÛÏÌÚÌɯÚÜÉÑÌÊÛÚɯÚÌÙÝÌɯÛÖɯÊÙÌÈÛÌɯÈɯÞÌÓÓɪÚÜ××ÖÙÛÌËɯ×ÙÖÝÐÕÊÐÈÓɯÛÌÈÔɯÞÐÛÏÐÕɯÛÏÌɯ

×ÌÚÛÐÊÐËÌɯÛÈÚÒɯÍÖÙÊÌȭ 

1.4. 2ÛÈÛÌɯÖÍɯÛÏÌɯÈÙÛɯÚÊÐÌÕÛÐÍÐÊɯÒÕÖÞÓÌËÎÌɯ 

 3ÏÐÚɯÚÛÜËàɯÏÈÚɯÛÏÌɯÔÌÛÏÖËÖÓÖÎÐÊÈÓɯÐÕÊÖÕÝÌÕÐÌÕÊÌɯÖÍɯÏÈÝÐÕÎɯÛÖɯÊÈÓÓɯÜ×ÖÕɯÔÈÕàɯ

ËÐÚÊÐ×ÓÐÕÌÚȭɯ ÚɯÈɯÊÖÕÚÌØÜÌÕÊÌȮɯÐÛɯÐÚɯÕÌÊÌÚÚÈÙàɯÛÖɯÛÈÙÎÌÛɯÚÛÜËàɯËÖÔÈÐÕÚɯÞÏÐÊÏɯÊÈÕɯÚÜ××Óàɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÙÌÓÈÛÐÝÌɯÛÖɯ×ÌÚÛÐÊÐËÌɯÍÓÖÞÚɯÐÕɯÛÏÌɯÌÕÝÐÙÖÕÔÌÕÛȭɯ3ÏÙÌÌɯÔÈÐÕɯÚÊÐÌÕÛÐÍÐÊɯËÈÛÈɯ

ÚÖÜÙÊÌÚɯÞÐÓÓɯÛÏÜÚɯÉÌɯÔÖÉÐÓÐÚÌËȭɯ3ÏÌɯÍÐÙÚÛɯÐÚɯÙÌÓÈÛÐÝÌɯÛÖɯÏàËÙÖɪÚÌËÐÔÌÕÛÈÙàɯÛÙÈÕÚÍÌÙÌÕÊÌȭɯ

3ÏÐÚɯÉÙÐÕÎÚɯÛÖÎÌÛÏÌÙɯÚÛÜËÐÌÚɯÖÕɯÌÙÖÚÐÖÕɯÐÕɯ2ÖÜÛÏÌÈÚÛɯ ÚÐÈȭɯ3ÏÌɯÚÌÊÖÕËɯÜÚÌÚɯËÖÊÜÔÌÕÛÈÛÐÖÕɯ

ÛÙÌÈÛÐÕÎɯÈÎÙÖɪÚàÚÛÌÔɯÌÝÖÓÜÛÐÖÕȭɯ%ÐÕÈÓÓàȮɯÛÏÌɯÛÏÐÙËɯØÜÐÛÌɯÓÖÎÐÊÈÓÓàɯËÌÈÓÚɯÞÐÛÏɯÚÛÜËàÐÕÎɯ

×ÌÚÛÐÊÐËÌɯÓÐÕÒÌËɯ×ÙÖÉÓÌÔÚȭ 

1.4.1. 'àËÙÖɪÚÌËÐÔÌÕÛɯËàÕÈÔÐÊÚɯ 

 3ÙÈÊÒÐÕÎɯÌÙÖÚÐÖÕɯÔÌÊÏÈÕÐÚÔÚɯÐÕɯ2ÖÜÛÏÌÈÚÛɯ ÚÐÈɯÐÚɯÈÕɯÈÕÊÐÌÕÛɯÈÙÛȭɯ3ÏÌɯÕÜÔÉÌÙɯÖÍɯ

ÚÛÜËÐÌÚɯÐÕÊÙÌÈÚÌËɯÙÈ×ÐËÓàɯÐÕɯÛÏÌɯƕƝƝƔÚɯÈÕËɯƖƔƔƔÚȭɯ3ÏÐÚɯÏÈÚɯÊÖÕÛÐÕÜÌËɯÜÕÛÐÓɯÛÏÐÚɯËÈàȭɯ3ÏÌÚÌɯ

ÚÛÜËÐÌÚɯÈÙÌɯÓÐÕÒÌËɯÛÖɯÛÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÛÏÌɯ,ÈÕÈÎÌÔÌÕÛɯÖÍɯ2ÖÐÓɯ$ÙÖÚÐÖÕɯ"ÖÕÚÖÙÛÐÜÔɯȹ,2$"ȺȮɯ

ÈɯÚÖÐÓɯÌÙÖÚÐÖÕɯÙÌÚÌÈÙÊÏɯ×ÙÖÑÌÊÛɯËÌÓÝÐÕÎɯÐÕÛÖɯÛÏÌɯÉÐÖÓÖÎÐÊÈÓȮɯ×ÏàÚÐÊÈÓɯÈÕËɯÚÖÊÐÖɪ×ÖÓÐÛÐÊÈÓɯ

×ÏÌÕÖÔÌÕÈɯÖÍɯÌÙÖÚÐÖÕɯȹ,ÈÎÓÐÕÈÖȮɯ5ÈÓÌÕÛÐÕȮɯËÌɯ5ÙÐÌÚȮɯƖƔƔƗȺȭɯ3ÏÌÚÌɯÚÛÜËÐÌÚɯÔÈÐÕÓàɯÛÙÌÈÛɯ
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ÌÙÖÚÐÖÕɯÈÔ×ÓÐÍÐÊÈÛÐÖÕɯÖÕɯ2ÖÜÛÏÌÈÚÛɯ ÚÐÈÕɯÈÎÙÐÊÜÓÛÜÙÈÓɯÓÈÕËÚɯȹ5ÈÓÌÕÛÐÕɯÌÛɯÈÓȭȮɯƖƔƔƜȰɯ3ÜÈÕȮɯÌÛɯ

ÈÓȭȮɯƖƔƕƘȰɯ+ÈÊÖÔÉÌȮɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭ 

 6ÌɯÊÈÕɯÚÌÌɯÛÏÈÛɯÌÙÖÚÐÖÕɯÚÛÜËÐÌÚɯÐÕɯÛÏÌɯÙÌÎÐÖÕɀÚɯÜ×ÓÈÕËÚɯÈÙÌɯØÜÐÛÌɯÕÜÔÌÙÖÜÚȭɯ3ÏÌɯ

(1#ɯÏÈÚɯÈÓÚÖɯÉÌÌÕɯÍÖÓÓÖÞÐÕÎɯÜ×ɯÈÕɯÌß×ÌÙÐÔÌÕÛÈÓɯÞÈÛÌÙÚÏÌËɯÕÌÈÙɯ+ÜÈÕÎɯ/ÙÈÉÈÕÎɯÚÐÕÊÌɯ

ƕƝƝƜȭɯ3ÏÌɯ'ÖÜÈàɯ/ÈÕÖɯÞÈÛÌÙÚÏÌËɯÞÈÚɯÍÐÙÚÛɯËÐÈÎÕÖÚÌËɯÐÕɯƖƔƔƗɯȹ(1#ȮɯƖƔƔƗȺȮɯÞÏÐÊÏɯÓÌËɯÛÖɯ

ÙÌÎÜÓÈÙɯÍÖÓÓÖÞɪÜ×Úȭɯ2ÌÝÌÙÈÓɯÙÌÚÌÈÙÊÏɯÖÙÐÌÕÛÈÛÐÖÕÚɯÞÌÙÌɯÍÖÓÓÖÞÌËɯÛÏÌÙÌȭɯ(ÕÐÛÐÈÓÓàȮɯÚÛÜËÐÌÚɯÖÕɯ

ÌÙÖËÐÕÎɯÚÜÙÍÈÊÌɯÙÜÕÖÍÍɯÐÕɯÛÏÌɯÈÚɪàÌÛɯÙÐÊÌɯËÖÔÐÕÈÛÌËɯÜ×ÓÈÕËÚɯÞÌÙÌɯÊÖÕËÜÊÛÌËɯÐÕɯÛÏÌɯƖƔƔƔÚȭɯ

3ÙÈÕÚÍÖÙÔÈÛÐÖÕÚɯÞÌÙÌɯÛÏÌÕɯÈÕÈÓàÚÌËɯÈÛɯÛÏÌɯÛÐÔÌɯÖÍɯÐÕÛÌÕÚÐÝÌɯÛÌÈÒɯÚàÓÝÐÊÜÓÛÜÙÌɯÐÕɯÛÏÌɯÉÈÚÐÕɯ

ȹ1ÐÉÖÓáÐȮɯÌÛɯÈÓȭȮɯƖƔƕƛȰɯ+ÈÊÖÔÉÌȮɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ(ÕɯÛÏÌɯƖƔƕƔÚȮɯÚÛÜËÐÌÚɯÞÌÙÌɯÜÕËÌÙÛÈÒÌÕɯÖÕɯÛÏÌɯ

ÐÕÍÓÜÌÕÊÌɯÖÍɯ×ÌËÖÓÖÎàɯÈÕËɯÓÈÕËɪÜÚÌɯÖÕɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ×ÈÛÏÖÎÌÕÐÊɯÉÈÊÛÌÙÐÈɯÐÕɯÏÜÔÐËɯ

ÝÈÓÓÌàɯÍÓÖÖÙÚȮɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯÙÐÊÌɯÎÙÖÞÐÕÎɯÈÙÌÈÚȭɯ2ÌËÐÔÌÕÛÈÙàɯÛÙÈÕÚÍÌÙɯÓÐÕÒÚɯÞÌÙÌɯÛÏÜÚɯ

ÌÚÛÈÉÓÐÚÏÌËɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÏÌÈÓÛÏɯÙÐÚÒÚɯÛÖɯÍÈÙÔÌÙÚɯÖÍɯÛÏÌÐÙɯÉÐÖÓÖÎÐÊÈÓɯÊÖÕÚÌØÜÌÕÊÌÚɯ

ȹ1ÐÉÖÓáÐȮɯÌÛɯÈÓȭȮɯƖƔƕƚȰɯ1ÖÊÏÌÓÓÌɪ-ÌÞÈÓÓȮɯÌÛɯÈÓȭȮɯƖƔƕƚȰɯ9ÐÔÔÌÙÔÈÕÕȮɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ3ÏÌÚÌɯÚÛÜËÐÌÚɯ

ÈÙÌɯÜÕÍÖÙÛÜÕÈÛÌÓàɯÛÏÌɯÖÕÓàɯÖÕÌÚɯÛà×ÐÊÈÓÓàɯËÌÈÓÐÕÎɯÞÐÛÏɯ×ÙÖÉÓÌÔÚɯÖÍɯÏàËÙÖɪÚÌËÐÔÌÕÛÈÙàɯ

ÛÙÈÕÚÍÌÙɯÐÕɯ+ÈÖÚȭ 

 6ÏÌÕɯ ÚÛÜËÐÌÚɯ ÈÙÌɯ ÊÖÕËÜÊÛÌËɯ ÐÕɯÛÏÌɯÍÐÌÓËɯ ÛÏÌàɯ ÙÈÙÌÓàɯ ËÌÈÓɯ ÞÐÛÏɯ ÚÌËÐÔÌÕÛɯ

ÈÊÊÜÔÜÓÈÛÐÖÕɯÈÕËɯÈÙÌɯÔÖÚÛÓàɯÊÖÕÊÌÙÕÌËɯÞÐÛÏɯÓÈÕËɯ×ÓÖÛÚȮɯÌÝÌÕɯÐÍɯÛÏÌɯËÐÚÊÜÚÚÐÖÕɯÙÌÔÈÐÕÚɯ

Ö×ÌÕȭɯ3ÜÒÌÓÉÖÖÔȮɯÌÛɯÈÓȭȮɯȹƖƔƔƜȺɯÌÚÛÐÔÈÛÌÚɯÛÏÈÛɯÈÛɯÛÏÌɯÏÌÈËɯÖÍɯÈɯÞÈÛÌÙÚÏÌËɯÐÕɯ3ÏÈÐÓÈÕËȮɯƙƛǔɯ

ÖÍɯÌÙÖÚÐÖÕɯÚÌËÐÔÌÕÛɯÈÊÊÜÔÜÓÈÛÌÚɯÞÐÛÏÐÕɯÛÏÌɯÞÈÛÌÙÚÏÌËȭɯ3ÏÌàɯÈÓÚÖɯÕÖÛÌËɯÈÕɯÈÊÊÜÔÜÓÈÛÐÖÕɯ

ÖÍɯÚÌËÐÔÌÕÛɯÖÕɯÛÏÌɯÚÓÖ×ÌÚȮɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯÖÓËÌÙɯÜÕÊÜÓÛÐÝÈÛÌËɯÓÈÕËÚȭɯ3ÏÌÐÙɯÚÛÜËàɯÈÕËɯ

ËÌÚÊÙÐ×ÛÐÖÕɯÈÙÌɯÐÕÊÖÔ×ÓÌÛÌɯÌÝÌÕɯÐÍɯÌÍÍÖÙÛÚɯÞÌÙÌɯÔÈËÌɯÛÖɯØÜÈÕÛÐÍàɯÛÏÌɯÈÔÖÜÕÛɯÖÍɯÛÙÈ××ÌËɯ

ÚÌËÐÔÌÕÛȮɯÈÚɯÞÌÓÓɯÈÚɯËÐÍÍÌÙÌÕÛɯÍÖÙÔÚɯÖÍɯÚÌËÐÔÌÕÛɯÈÊÊÜÔÜÓÈÛÐÖÕȮɯÈÛɯÛÏÌɯÏÌÈËɯÖÍɯÛÏÌɯ

ÞÈÛÌÙÚÏÌËȭɯ.ÕɯÛÏÌɯÖÛÏÌÙɯÏÈÕËȮɯÙÌËÜÊÛÐÖÕɯ×ÌÙÐÖËÚɯÏÈÝÌɯÕÖÛɯÉÌÌÕɯÌÝÈÓÜÈÛÌËȭ 

 2ÌËÐÔÌÕÛɯÚÐÕÒÚɯÞÌÙÌɯÈÓÚÖɯËÌÈÓÛɯÞÐÛÏɯÉàɯÛÏÌɯ(1#ɯÈÛɯ'ÖÜÈàɯ/ÈÕÖȭɯ3ÏÌàɯÈÓÚÖɯÕÖÛÌËɯ

ÚÌËÐÔÌÕÛɯÈÊÊÜÔÜÓÈÛÐÖÕɯÐÕɯÜÕÊÜÓÛÐÝÈÛÌËɯÓÈÕËɯÈÕËɯÊÈÙÉÖÕɯÚÖÐÓɯÙÌÛÌÕÛÐÖÕɯȹ'ÜÖÕȮɯÌÛɯÈÓȭȮɯƖƔƕƗȺȭɯ

3ÏÌÚÌɯÈÊÊÜÔÜÓÈÛÐÖÕÚɯÈÙÌɯÓÈÙÎÌɯÐÕɯ×ÓÖÛÚɯÏÈÝÐÕÎɯÈɯÓÖÕÎɯÙÖÛÈÛÐÖÕɯÊàÊÓÌɯȹȁɯƙɯàÌÈÙÚȺȭɯ3ÏÌÚÌɯ

ÈÊÊÜÔÜÓÈÛÐÖÕɯÚÏÈ×ÌÚɯÈÙÌɯÔÖÚÛÓàɯÈÛɯÛÏÌɯ×ÓÖÛɯÓÌÝÌÓȭɯ2ÌËÐÔÌÕÛɯÚÛÖÊÒɯÊÈÕɯÉÌɯÙÌÔÖÉÐÓÐÚÌËɯÉàɯ

ÚÔÈÓÓɯÛÖÙÙÌÕÛÐÈÓɯÞÈÛÌÙÞÈàÚȮɯÌÙÖÚÐÝÌɯÙÜÕÖÍÍɯÖÙɯÉàɯ×ÙÖÎÙÌÚÚÐÝÌɯÖÙɯÙÈ×ÐËɯÚÖÐÓɯÜÚÌɯÊÏÈÕÎÌȭɯ Ûɯ

ÛÏÌɯÚÈÔÌɯÛÐÔÌȮɯÚÖÔÌɯÚÛÜËÐÌÚɯÈÙÌɯÈËËÙÌÚÚÐÕÎɯËÐÍÍÌÙÌÕÛɯÙÐÝÌÙÉÈÕÒɯÝÌÎÌÛÈÛÐÖÕɯÈÕËɯÛÏÌÐÙɯ

ÚÌËÐÔÌÕÛɯÛÙÈ×ɯÍÜÕÊÛÐÖÕÚɯȹ5ÐÎÐÈÊȮɯÌÛɯÈÓȭȮɯƖƔƔƜȺȭɯ1ÌÚÜÓÛÚɯÈÙÌɯÈÓÚÖɯÔÐßÌËɯÈÕËɯÛÏÌɯÚÛÜËÐÌËɯ

ÙÐ×ÈÙÐÈÕɯÍÖÙÌÚÛÚɯÈÙÌɯɬɯÊÖÕÛÙÈÙàɯÛÖɯÈÓÓɯÓÖÎÐÊɯɬɯÐÕÌÍÍÐÊÐÌÕÛȭɯ#ÜÌɯÛÖɯÛÏÐÚȮɯÚÖÔÌɯÚÛÜËÐÌÚɯÍÖÊÜÚɯÖÕɯ

ÈÎÙÖɪÌÊÖÓÖÎàɯÈÚɯÈɯÔÌÈÕÚɯÛÖɯÚÛÙÜÎÎÓÌɯÈÎÈÐÕÚÛɯÚÖÐÓɯÌÙÖÚÐÖÕɯȹ3ÜÈÕȮɯÌÛɯÈÓȭȮɯƖƔƕƘȺȭɯ,ÈÕàɯÔÌÛÏÖËÚɯ

ÞÌÙÌɯÌß×ÌÙÐÔÌÕÛÌËɯÐÕɯ2ÖÜÛÏÌÈÚÛɯ ÚÐÈɯÉàɯÙÌÚÌÈÙÊÏÌÙÚɯÈÕËɯ-&.ÚɯÞÐÛÏɯÎÌÕÌÙÈÓÓàɯÔÐßÌËɯ

ÚÏÖÙÛɯÈÕËɯÔÐËɪÛÌÙÔɯÙÌÚÜÓÛÚȭ 
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1.4.2.  ÎÙÖÚàÚÛÌÔɯÌÝÖÓÜÛÐÖÕɯ 

  ÎÙÖÚàÚÛÌÔɯÌÝÖÓÜÛÐÖÕɯÏÈÚɯÉÌÌÕɯÞÌÓÓɯËÖÊÜÔÌÕÛÌËɯÉàɯÚÊÐÌÕÛÐÚÛÚȭɯ2ÌÝÌÙÈÓɯÙÌÚÌÈÙÊÏÌÙÚɯ

ÍÙÖÔɯËÐÍÍÌÙÌÕÛɯÏÖÙÐáÖÕÚɯÏÈÝÌɯÖÉÚÌÙÝÌËɯÛÏÌÚÌɯ×ÏÌÕÖÔÌÕÈɯÐÕɯ+ÈÖÚɯÜÚÐÕÎɯÈÎÙÈÙÐÈÕȮɯÚÖÊÐÖɪ

ÌÊÖÕÖÔÐÊɯ×ÖÓÐÛÐÊÈÓɯÈÕËɯÓÈÕËÚÊÈ×ÌɯÈ××ÙÖÈÊÏÌÚȭɯ2ÊÐÌÕÛÐÍÐÊɯÚÛÜËÐÌÚɯÖÕɯÌÙÖÚÐÖÕɯÈÙÌɯÈÓÚÖɯ

ÈÝÈÐÓÈÉÓÌȭ 

 3ÏÌɯÈÙÙÐÝÈÓɯÖÍɯ×ÌÚÛÐÊÐËÌÚɯÐÕɯ+ÈÖÚɯÖÊÊÜÙÙÌËɯÈÛɯÛÏÌɯÚÈÔÌɯÛÐÔÌɯÈÚɯÙÈ×ÐËɯÓÈÕËɪÜÚÌɯ

ÊÏÈÕÎÌÚɯÈÕËɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÊÖÕÛÙÈÊÛɯÍÈÙÔÐÕÎɯȹ!ÌÚÊÏɯ!ÙÜÜÕȮɯÌÛɯÈÓȭȮɯƖƔƕƚȺȭɯ+ÈÕËɯ

×ÙÌÚÚÜÙÌɯÐÕÛÌÕÚÐÍÐÊÈÛÐÖÕɯÏÈÚɯÙÌÚÜÓÛÌËɯÍÙÖÔɯ×ÖÓÐÛÐÊÈÓɯÈÕËɯÌÊÖÕÖÔÐÊɯÊÖÕÚÛÙÈÐÕÛÚȭɯ+ÈÕËɪÜÚÌɯ

×ÓÈÕÕÐÕÎɯÏÈÚɯÐÕÊÓÜËÌËɯÈɯÙÌËÜÊÛÐÖÕɯÖÍɯÚÓÈÚÏɯÈÕËɯÉÜÙÕɯÚÜÙÍÈÊÌÚȮɯÊÙÌÈÛÐÕÎɯàÌÈÙÓàɯÊÙÖ×ɯ

ÐÕÛÌÕÚÐÍÐÊÈÛÐÖÕɯÖÕɯÈÎÙÐÊÜÓÛÜÙÈÓɯÓÈÕËȮɯÔÖÙÌɯÓÈÕËɯÊÖÔ×ÌÛÐÛÐÖÕɯÈÕËɯÈɯÙÌËÜÊÛÐÖÕɯÐÕɯÙÖÛÈÛÐÖÕɯ

ÛÐÔÌÚɯȹ#ÜÊÖÜÙÛÐÌÜßȮɯƖƔƔƘȮɯƖƔƕƙȺȭɯ"ÖÙÕɯÐÚɯÖÕÌɯÖÍɯÛÏÌɯÊÈÚÏɯÊÙÖ×ÚɯÞÏÐÊÏɯÏÈÚɯËÌÝÌÓÖ×ÌËɯÖÝÌÙɯ

ÛÏÌɯ×ÈÚÛɯàÌÈÙÚɯȹ/ÏÈÐ×ÈÚÐÛÏȮɯÌÛɯÈÓȭȮɯƖƔƕƛȰɯ.ÙÕÌÛÚÔĹÓÓÌÙȮɯÌÛɯÈÓȭȮɯƖƔƕƜȺȮɯÈÓÛÏÖÜÎÏɯÛÏÌɯÝÌÙàɯÚÏÖÙÛɯ

ÙÖÛÈÛÐÖÕɯ×ÌÙÐÖËÚɯÈÕËɯÛÏÌɯÔÖÕÖÊÙÖ×ɯÕÈÛÜÙÌɯÖÍɯÛÏÌÚÌɯÊÙÖ×ÚɯÉÙÐÕÎɯÞÐÛÏɯÛÏÌÔɯÈɯÓÖÚÚɯÖÍɯÚÖÐÓɯ

ÍÌÙÛÐÓÐÛàɯȹ!ÌÚÊÏɯ!ÙÜÜÕȮɯÌÛɯÈÓȭȮɯƖƔƕƚȺɯÈÚɯÞÌÓÓɯÈÚɯÐÕÊÙÌÈÚÌËɯÌÙÖÚÐÖÕɯȹ3ÜÈÕȮɯÌÛɯÈÓȭȮɯƖƔƕƘȺɯÌÚ×ÌÊÐÈÓÓàɯ

ÈÛɯÛÏÌɯÏÌÈËÚɯÖÍɯÞÈÛÌÙÚÏÌËÚɯȹ3ÜÒÌÓÉÖÖÔȮɯÌÛɯÈÓȭȮɯƖƔƔƜȺȭɯ3ÏÌɯÌÍÍÌÊÛÚɯÖÍɯÙÌÍÖÙÌÚÛÈÛÐÖÕɯÈÕËɯÓÈÕËɪ

ÜÚÌɯÊÏÈÕÎÌÚɯÏÈÝÌɯÉÌÌÕɯÖÉÚÌÙÝÌËɯÐÕɯÚÛÜËÐÌÚɯÓÐÕÒÌËɯÛÖɯÏàËÙÖÓÖÎàɯÈÕËɯÊÓÐÔÈÛÖÓÖÎàȭɯ1ÌÚÜÓÛÚɯ

ÐÕËÐÊÈÛÌɯÛÏÈÛɯ ÓÈÕËɪÜÚÌɯ ÔÈÕÈÎÌÔÌÕÛɯÊÏÈÕÎÌÚɯ ×ÙÖÝÖÒÌɯ ËÖÞÕÚÛÙÌÈÔɯÍÓÖÞɯ ÝÈÙÐÈÛÐÖÕÚɯ

ȹ,ÖÜÊÏÌȮɯÌÛɯÈÓȭȮɯƖƔƕƘȰɯ+ÈÊÖÔÉÌȮɯÌÛɯÈÓȭȮɯƖƔƕƚȺȭ 

 (ÛɯÐÚɯÛÏÌÙÌÍÖÙÌɯÊÖÔÔÖÕÓàɯÛÏÖÜÎÏÛɯÛÏÈÛɯÍÈÓÓÖÞɯÛÐÔÌÚɯÉÌÛÞÌÌÕɯƜɯÈÕËɯƕƖɯàÌÈÙÚɯÐÕɯÛÏÌɯ

ƕƝƛƔÚȮɯËÌ×ÌÕËÐÕÎɯÖÕɯÛÏÌɯÓÈÕËÖÞÕÌÙÚȮɯÞÌÕÛɯËÖÞÕɯÛÖɯÈÉÖÜÛɯƚɯàÌÈÙÚɯÐÕɯƖƔƔƘɯȹ#ÜÊÖÜÙÛÐÌÜßȮɯ

ƖƔƔƘȺɯÛÏÌÕɯÛÖɯƖɯÖÙɯƗɯàÌÈÙÚɯÐÕɯÛÏÌɯƖƔƕƔÚɯȹ/ÐÌÙÙÌÛȮɯƖƔƕƕȺȭɯ3ÏÌÚÌɯÕÜÔÉÌÙÚɯÈÙÌɯÕÌÊÌÚÚÈÙàɯÛÖɯ

ÏÐÎÏÓÐÎÏÛɯÎÌÕÌÙÈÓɯÛÌÕËÌÕÊÐÌÚɯÐÍɯÖÕÌɯÐÚɯÛÖɯÜÕËÌÙÚÛÈÕËɯ-ÖÙÛÏÌÙÕɯ+ÈÖɯÈÎÙÐÊÜÓÛÜÙÈÓɯÚàÚÛÌÔÚȭɯ

3ÏÌàɯÈÙÌȮɯÏÖÞÌÝÌÙȮɯÕÖÛɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌɯÖÍɯÓÖÊÈÓɯÓÌÝÌÓɯÓÈÕËɪÜÚÌɯËÐÝÌÙÚÐÛàɯÐÕɯÈÙÌÈÚɯÞÏÌÙÌɯ

ÝÐÓÓÈÎÌɯÌÊÖÕÖÔÐÊɯÚÛÙÈÛÌÎÐÌÚɯÈÙÌɯÈÛɯÛÐÔÌÚɯØÜÐÛÌɯÝÈÙÐÈÉÓÌȭɯ3ÏÌàɯÊÈÕɯÈÓÚÖɯÓÌÈËɯÛÖɯÚÞÐËËÌÕɯ

ÈÎÙÐÊÜÓÛÜÙÌɯÐÕÛÌÕÚÐÍÐÊÈÛÐÖÕɯÞÏÌÕɯÓÖÊÈÓɯÊÈÚÏɯÊÙÖ×ɯÈÎÙÐÊÜÓÛÜÙÌɯÎÌÛÚɯÛÏÌɯÜ××ÌÙɯÏÈÕËɯÖÍɯÊÖÙÕɯ

ÖÙɯÚÜÎÈÙɯÊÈÕÌȮɯÈÚɯÞÌÓÓɯÈÚɯÈɯÙÌËÜÊÛÐÖÕɯÐÕɯÛÏÌÚÌɯ×ÙÈÊÛÐÊÌÚɯÞÐÛÏɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÐÕÛÌÕÚÐÝÌɯ

ÚÐÓÝÐÊÜÓÛÜÙÌɯÖÙɯÍÖÙÌÚÛɯÊÖÝÌÙɯÊÙÖ×ÚɯÚÜÊÏɯÈÚɯÊÈÙËÈÔÖÔȭɯ ËÈ×ÛÈÛÐÖÕɯÚÛÙÈÛÌÎÐÌÚɯÛÖɯÓÈÕËɪÜÚÌɯ

ÙÌÍÖÙÔɯÈÙÌɯÝÌÙàɯËÐÝÌÙÚÌȭ 

1.4.3. /ÌÚÛÐÊÐËÌÚ 

 3ÏÌɯÚÛÜËÐÌÚɯÜÕËÌÙɯÊÖÕÚÐËÌÙÈÛÐÖÕɯÍÖÊÜÚɯÖÕɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈÕËɯÐÛÚɯÊÖÕÚÌØÜÌÕÊÌÚɯÖÕɯÛÏÌɯ

ÌÕÝÐÙÖÕÔÌÕÛɯÈÕËɯÝÐÓÓÈÎÌɯÈÎÙÐÊÜÓÛÜÙÈÓɯÔÈÕÈÎÌÔÌÕÛȭɯ3ÏÌÚÌɯØÜÌÚÛÐÖÕÚɯÈÙÌɯÙÈÐÚÌËɯÐÕɯƖɯÞÈàÚȯɯ

ÍÙÖÔɯÈɯÚÖÊÐÖɪÌÊÖÕÖÔÐÊɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÈ××ÙÖÈÊÏȰɯÈÕËɯÜÚÐÕÎɯ×ÌÚÛÐÊÐËÌɯÙÌÚÐËÜÌɯ×ÖÓÓÜÛÐÖÕɯ

ÚÛÜËÐÌÚȮɯÌÚ×ÌÊÐÈÓÓàɯÛÏÌÐÙɯÌÍÍÌÊÛɯÖÕɯÈÓÓÜÝÐÈÓɯÚÖÐÓÚȭ 

  ɯÚÛÜËàɯÖÕɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯ×ÌÚÛÐÊÐËÌÚɯÐÕɯÛÏÌɯÞÈÛÌÙɯÈÕËɯÚÖÐÓɯÖÍɯÊÖÙÕɯÎÙÖÞÐÕÎɯÝÐÓÓÈÎÌÚɯ

ÞÈÚɯÜÕËÌÙÛÈÒÌÕɯÐÕɯƖƔƕƜɯÉàɯÛÏÌɯ+ÈÖɯ4×ÓÈÕËÚɯ1ÜÙÈÓɯ ËÝÐÚÖÙàɯÚÌÙÝÐÊÌɯȹ+41 2Ⱥȭɯ3ÏÐÚɯÚÛÜËàɯ
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ÜÕÊÖÝÌÙÌËɯÛÏÌɯÌßÐÚÛÌÕÊÌɯÖÍɯ ÊÌÙÛÈÐÕɯ×ÌÚÛÐÊÐËÌɯÛÙÈÕÚÍÌÙÚɯÐÕɯ7ÐÌÕÎɯ *ÏÖÜÈÕÎɯ/ÙÖÝÐÕÊÌɯ

ȹ1ÈÚÚÈ×ÖÕÎȮɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ ÛÙÈáÐÕÌȮɯ×ÈÙÈØÜÈÛɯÈÕËɯÊà×ÌÙÔÌÛÏÙÐÕɯÈÙÌɯÈÓÚÖɯ×ÙÌÚÌÕÛɯÐÕɯ+ÈɯÈÕËɯ

-ÈÔÖÙɯ#ÐÚÛÙÐÊÛÚȭɯ3ÏÌɯÚÓÐÎÏÛɯÊÖÕÊÌÕÛÙÈÛÐÖÕÚɯÖÍɯ×ÌÚÛÐÊÐËÌÚɯÍÖÜÕËɯÐÕɯ×ÓÖÛÚɯÏÐÎÏÓÐÎÏÛɯÛÙÈÕÚÍÌÙɯ

ÚÐáÌȭɯ  ÛÙÈáÐÕÌɯ ÞÈÚɯ ÍÖÜÕËɯ ÐÕɯ ËÖÞÕÚÛÙÌÈÔɯ ÚÌËÐÔÌÕÛÚɯ ÐÕɯ ÓÈÙÎÌɯ ÊÖÕÊÌÕÛÙÈÛÐÖÕÚȮɯ

ËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯÛÙÈÕÚÍÌÙÚɯÈÙÌɯÛÏÌɯÊÈÜÚÌɯÖÍɯ×ÌÚÛÐÊÐËÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÚÌÝÌÙÈÓɯÛÐÔÌÚɯÏÌÈÝÐÌÙɯ

ÛÏÈÕɯÞÏÌÙÌɯÛÏÌɯÈ××ÓÐÊÈÛÐÖÕɯÖÊÊÜÙÙÌËȭɯ3ÏÐÚɯÞÖÙÒɯÞÈÚɯÍÖÓÓÖÞÌËɯÉàɯÈɯƖƔƕƝɯÚÛÜËàɯÞÏÐÊÏɯ

ÙÌÛÙÈÊÌËɯÛÏÌɯÌßÈÔ×ÓÌɯÖÍɯ×ÌÚÛÐÊÐËÌɯÜÚÌɯÖÕɯÊÖÙÕɯÊÙÖ×ÚɯÐÕɯ7ÐÌÕÎɯ*ÏÖÜÈÕÎɯ/ÙÖÝÐÕÊÌȭɯ4ÚÐÕÎɯÈÕɯ

ÌÊÖÓÖÎÐÊÈÓɯÈ××ÙÖÈÊÏɯÐÕɯÈɯÙÈËÐÊÈÓɯÚÖÊÐÈÓɯÎÌÖÎÙÈ×ÏàȮɯÛÏÐÚɯÚÛÜËàɯÜÙÎÌÚɯÛÏÈÛɯÍÈÙÔÌÙÚɯÕÖÛɯÉÌɯ

ÔÈËÌɯÛÏÌɯÖÕÓàɯÙÌÚ×ÖÕÚÐÉÓÌɯÈÊÛÖÙÚɯÐÕɯÛÏÌɯ×ÜÉÓÐÊɯÏÌÈÓÛÏɯÈÕËɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯ×ÙÖÉÓÌÔÚɯ×ÖÚÌËɯ

Éàɯ×ÌÚÛÐÊÐËÌÚɯÛÖËÈàɯȹ2ÏÈÛÛÜÊÒȮɯƖƔƕƝȺȭ 

 .ÛÏÌÙɯÚÛÜËÐÌÚɯ ØÜÈÕÛÐÍàɯ ÛÏÌɯÊÏÌÔÐÊÈÓɯÈÎÌÕÛÚɯÐÕɯ ÙÌÎÐÖÕÈÓɯÞÈÛÌÙÞÈàɯ ÚÌËÐÔÌÕÛɯ

ËÌ×ÖÚÐÛÚȭɯ3ÏÌÚÌɯÚÛÜËÐÌÚɯÎÌÕÌÙÈÓÓàɯÍÖÊÜÚɯÖÕɯÛÏÌɯÙÌÚÐÚÛÈÕÊÌɯÖÍɯ×ÌÙÚÐÚÛÌÕÛɯÖÙÎÈÕÐÊɯ×ÖÓÓÜÛÈÕÛÚɯ

ȹ/./ÚȺɯÞÏÐÊÏɯÈÙÌɯÍÖÙÉÐËËÌÕɯÜÕËÌÙɯÛÏÌɯƖƔƔƕɯ2ÛÖÊÒÏÖÓÔɯ"ÖÕÝÌÕÛÐÖÕɯÖÕɯ/ÌÙÚÐÚÛÌÕÛɯ.ÙÎÈÕÐÊɯ

/ÖÓÓÜÛÈÕÛÚɯȹ3ÙÈÕȮɯÌÛɯÈÓȭȮɯƖƔƕƘȺȭ 

 %ÐÕÈÓÓàȮɯÚÛÜËÐÌÚɯÜÕËÌÙÛÈÒÌÕɯÖÕɯ×ÈÛÏÖÎÌÕÐÊɯÈÎÌÕÛɯËÌÝÌÓÖ×ÔÌÕÛɯÐÕɯÙÌÓÈÛÐÖÕɯÛÖɯ

ÚÜÚ×ÌÕËÌËɯÚÖÓÐËÚɯÊÈÕɯÉÌɯÓÐÕÒÌËɯÛÖɯÈɯÙÌÚÌÈÙÊÏɯÚÛÜËàɯÊÈÙÙÐÌËɯÖÜÛɯÐÕɯ%ÓÖÙÐËÈɯÐÕɯƖƔƕƘȭɯ3ÏÐÚɯ

ÙÌÚÌÈÙÊÏɯÚÏÖÞÌËɯÏÖÞɯ×ÌÚÛÐÊÐËÌÚɯÛÙÈÕÚÍÌÙÙÌËɯÐÕɯÈÕɯÈØÜÈÛÐÊɯÌÕÝÐÙÖÕÔÌÕÛɯÔÖËÐÍàɯÛÏÌɯ

ÙÌÓÈÛÐÖÕÚɯ ÖÍɯ ÛÙÖ×ÏÐÊɯ ÊÖÔ×ÌÛÐÛÐÖÕɯ ÉÌÛÞÌÌÕɯ ËÐÍÍÌÙÌÕÛɯ ÉÈÊÛÌÙÐÈɯ Éàɯ ÐÕÍÓÜÌÕÊÐÕÎɯ ÛÏÌɯ

ËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÉÈÊÛÌÙÐÈɯÞÏÐÊÏɯÐÚɯ×ÖÛÌÕÛÐÈÓÓàɯ×ÈÛÏÖÎÌÕÐÊɯÍÖÙɯÏÜÔÈÕÚɯÈÕËɯÙÌÚÐÚÛÈÕÛɯÛÖɯÚÜÊÏɯ

×ÌÚÛÐÊÐËÌÚɯÈÚɯÈÛÙÈáÐÕÌɯÈÕËɯÊÏÓÖÙÖÛÏÈÓÖÕÐÓɯȹ2ÛÈÓÌàɯÌÛɯÈÓȭȮƖƔƕƘȺȭ 

1.4.4. "ÖÕÊÓÜÚÐÖÕ 

 ɯÓÈÙÎÌɯÉÖËàɯÖÍɯÚÛÜËàɯÐÚɯÈÝÈÐÓÈÉÓÌɯÍÖÙɯÐÕÐÛÐÈÓɯËÈÛÈȭɯ-ÖÕÌɯÖÍɯÛÏÌÚÌȮɯÏÖÞÌÝÌÙȮɯÔÌÕÛÐÖÕÚɯ

×ÌÚÛÐÊÐËÌɯÍÓÖÞɯÐÕɯÛÏÌɯÌÕÝÐÙÖÕÔÌÕÛɯÈÕËɯÛÏÌÐÙɯ×ÖÛÌÕÛÐÈÓɯÌÍÍÌÊÛÚɯÖÕɯÛÏÌɯÏÌÈÓÛÏɯÖÍɯÙÜÙÈÓɯ

ÊÖÔÔÜÕÐÛÐÌÚȭɯ-ÖɯÔÌÕÛÐÖÕɯÐÚɯÔÈËÌɯÖÍɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÊÈÜÚÌËɯÉàɯ×ÌÚÛÐÊÐËÌɯÈÊÊÜÔÜÓÈÛÐÖÕȭɯ3ÏÌɯ

ÓÌÎÈÓɯÎÙÌàɯÈÙÌÈɯÐÚɯËÐÙÌÊÛÓàɯÙÌÓÈÛÌËɯÛÖɯÛÏÌɯÈÉÚÌÕÊÌɯÖÍȮɯÈÕËɯÎÙÌàɯÈÙÌÈÚɯÐÕȮɯÔÌÈÕÐÕÎÍÜÓɯÚÊÐÌÕÛÐÍÐÊɯ

ÚÛÜËÐÌÚȭɯ3ÏÐÚɯÓÈÊÒɯÖÍɯÒÕÖÞÓÌËÎÌɯÐÕÌÝÐÛÈÉÓàɯÓÌÈËÚɯÛÖɯ×ÖÖÙÓàɯÛÈÙÎÌÛÌËɯ×ÖÓÐÛÐÊÈÓɯËÌÊÐÚÐÖÕɯ

ÔÈÒÐÕÎȭ 

1.5.  ÉÖÜÛɯÛÏÐÚɯÚÛÜËà 

3ÏÌɯÕÌÌËɯÍÖÙɯÛÏÐÚɯÚÛÜËàɯÚÛÌÔÚɯÍÙÖÔɯÛÏÌɯÈÉÖÝÌɯÊÖÕÛÌßÛɯÈÕËɯÛÏÌɯÈÉÚÌÕÊÌɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯ

×ÌÚÛÐÊÐËÌɯÚÌÌ×ÈÎÌɯÔÈÕÈÎÌÔÌÕÛȭɯ ÚɯÖÍɯÕÖÞȮɯ×ÌÚÛÐÊÐËÌɯÔÈÕÈÎÌÔÌÕÛɯÌÕËÚɯÞÏÌÕɯÛÏÌɯ

×ÙÖËÜÊÛɯÐÚɯÚ×ÙÈàÌËɯÈÕËɯËÖÌÚɯÕÖÛɯÛÈÒÌɯÐÕÛÖɯÈÊÊÖÜÕÛɯÚÌÌ×ÈÎÌÚɯÈÕËɯÛÏÌÐÙɯÊÖÕÕÌÊÛÐÖÕÚɯÛÖɯ

ËÐÍÍÌÙÌÕÛɯÝÜÓÕÌÙÈÉÓÌɯáÖÕÌÚȮɯÞÏÐÊÏɯÈÍÍÌÊÛɯÛÏÌɯØÜÈÓÐÛàɯÖÍɯÓÐÍÌɯÐÕɯÙÜÙÈÓɯÊÖÔÔÜÕÐÛÐÌÚȭɯ-Öɯ

ÚÛÜËàɯÖÙɯËÖÊÜÔÌÕÛÈÛÐÖÕɯËÌÈÓÚɯÞÐÛÏɯÛÙÈÕÚÍÌÙɯÍÜÕÊÛÐÖÕÚȮɯÈÕËɯÏàËÙÖɪÚÌËÐÔÌÕÛɯËàÕÈÔÐÊÚɯ

ÚÛÜËÐÌÚɯÍÖÊÜÚɯÐÕɯÎÌÕÌÙÈÓɯÖÕɯÖÛÏÌÙɯÙÌÚÌÈÙÊÏɯÚÜÉÑÌÊÛÚȭɯ(ÕɯÛÏÐÚɯÊÖÕÛÌßÛȮɯÛÏÌÙÌɯÐÚɯÈɯÎÙÖÞÐÕÎɯÕÌÌËɯ

ÍÖÙɯÙÌÚÌÈÙÊÏɯÈÕËɯÔÌÛÏÖËÖÓÖÎàɯÖÕɯ×ÖÛÌÕÛÐÈÓɯÔÈÕÈÎÌÔÌÕÛɯÔÌÈÚÜÙÌÚȭ 
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 3ÏÌɯ×ÜÙ×ÖÚÌɯÖÍɯÛÏÐÚɯÚÛÜËàɯÐÚɯÛÏÌÙÌÍÖÙÌɯÛÖɯ×ÙÖÝÖÒÌɯËÌÓÐÉÌÙÈÛÐÖÕɯÖÕɯÛÙÈÕÚÍÌÙɯÈÕËɯ

×ÖÓÓÜÛÐÖÕɯÐÕɯ/#/.ƖɯÝÐÓÓÈÎÌÚɯÏÈÝÐÕÎɯËÐÍÍÌÙÌÕÛɯÈÎÙÐÊÜÓÛÜÙÈÓɯÖÙÐÌÕÛÈÛÐÖÕÚȭɯ2ÌÝÌÙÈÓɯÊÜÓÛÜÙÈÓɯ

ÊÖÕÛÌßÛÚɯÈÙÌɯÈÕÈÓàÚÌËɯÐÕɯÛÏÐÚɯÚÛÜËàȭɯ3ÏÌɯÖÉÑÌÊÛɯÐÚɯÛÖɯ×ÙÖËÜÊÌɯÔÈ×ÚɯÖÍɯÛÏÌɯÔÖÚÛɯÝÜÓÕÌÙÈÉÓÌɯ

áÖÕÌÚɯÈÕËɯÛÖɯ×ÙÖÝÖÒÌɯËÌÌ×ÌÙɯÚÛÜËàɯÐÕÛÖɯ×ÖÛÌÕÛÐÈÓɯÔÈÕÈÎÌÔÌÕÛɯÔÌÈÚÜÙÌÚȭɯ3ÏÌÚÌɯÔÌÈÚÜÙÌÚɯ

ÞÐÓÓɯÉÌɯÕÖÕɪÌßÏÈÜÚÛÐÝÌÓàɯÈÕÈÓàÚÌËɯÐÕɯÛÏÌÐÙɯÛÌÊÏÕÐÊÈÓȮɯÓÌÎÈÓɯÈÕËɯÌÊÖÕÖÔÐÊɯÊÖÔ×ÖÕÌÕÛÚȭ 

 3ÏÌɯÚÛÜËàɯÞÐÓÓɯÛÏÜÚɯÉÌɯÚÜÉËÐÝÐËÌËɯÐÕÛÖɯÚÌÝÌÙÈÓɯÚÌÊÛÐÖÕÚȭɯ3ÏÌɯÍÐÙÚÛɯÚÌÊÛÐÖÕɯÐÚɯËÌÝÖÛÌËɯ

ÛÖɯÔÌÛÏÖËÚɯÈÕËɯËÈÛÈɯÜÚÌËɯÐÕɯÛÏÐÚɯÞÖÙÒȭɯ3ÏÌɯÚÌÊÖÕËɯÚÌÊÛÐÖÕɯÛÈÊÒÓÌÚɯÈÎÙÐÊÜÓÛÜÙÈÓɯ×ÙÈÊÛÐÊÌÚɯ

ÞÐÛÏɯÛÏÌɯÏÌÓ×ɯÖÍɯÐÕÛÌÙÝÐÌÞɯÙÌÚÜÓÛÚɯÈÕËɯÓÈÕËÚÊÈ×ÌɯÈÕÈÓàÚÌÚȭɯ3ÏÌɯÕÌßÛɯÚÌÊÛÐÖÕɯÚÛÜËÐÌÚɯ

ÐËÌÕÛÐÍÐÌËɯÏàËÙÖɪÚÌËÐÔÌÕÛɯÛÙÈÕÚÍÌÙÚɯÉÌÍÖÙÌɯËÌÈÓÐÕÎɯÞÐÛÏɯËÐÍÍÌÙÌÕÛɯÌßÐÚÛÐÕÎɯÏàËÙÈÜÓÐÊɯ

ÊÖÕÕÌÊÛÐÖÕÚȭɯ3ÏÌɯÏÌÈÙÛɯÖÍɯÛÏÌɯÚÛÜËàɯÐÚɯ×ÙÖÉÈÉÓàɯÛÏÌɯÚÌÊÛÐÖÕɯÙÌÚÌÙÝÌËɯÍÖÙɯÈɯÊÈÙÛÖÎÙÈ×ÏÐÊɯ

ÝÜÓÕÌÙÈÉÐÓÐÛàɯÈÕÈÓàÚÐÚȮɯÞÏÌÙÌɯÊÖÕÕÌÊÛÐÖÕɯÔÈ×ÚɯÈÕËɯÈɯØÜÈÕÛÐÛÈÛÐÝÌɯÈ××ÙÖÈÊÏɯÞÐÓÓɯÉÌɯÛÌÚÛÌËȭɯ

3ÏÌɯ ÍÐÕÈÓɯÚÌÊÛÐÖÕɯÞÐÓÓɯËÌÈÓɯ ÞÐÛÏɯÔÈÕÈÎÌÔÌÕÛɯÕÌÌËÚɯ ÈÕËɯ ÍÐÕÐÚÏɯÖÍÍɯ ÞÐÛÏɯÊÖÕÊÙÌÛÌɯ

×ÙÖ×ÖÚÐÛÐÖÕÚɯÍÖÙɯÔÖÝÐÕÎɯÍÖÙÞÈÙËȭ 

2. ,ÌÛÏÖËÖÓÖÎàɯ 

2.1. 6ÈÛÌÙÚÏÌËȮɯÊÖÕÕÌÊÛÐÝÐÛàɯÈÕËɯÚÜÚÊÌ×ÛÐÉÓÌɯáÖÕÌÚɯ 

 Hydro -sediment processes in a continental context take place at the watershed . 

This coherent spatial unit helps one understand interactions between different geographic 

objects, transfer processes between sediment producing zones, water ways and 

accumulation zones (Reulier, 2015). The presence of different geographical objects as well 

as their spatial and temporal organisation define spatial connectivity or non -connectivity. 

Five factors can be used to define connectivity: climate, potential drainage runoff, position 

in the landscape and the progression and flow of buffer zones (Bracken and Croke, 2007). 

Climate is considered as the key factor in initiating runoff and is thus the connection 

activator. Climatic values vary in each part of the world, and are also evaluated in 

function of rainfall intensity, length and antecedence. Potent ial run off is also influenced 

by several variables such as slope (constant) and infiltration or land-use modes 

(variables). Its position in the landscape conditions the distance between the runoff source 

and zones of transfer and accumulation. Finally, fl ow pathways are integrated as 

connectivity vectors and buffer zones as barriers (Figure 4). 
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The watershed approach is not widely developed in Laos where water resource 

protection is concomitant on forestry protection (Badenoch, 1999). The spatial solidarity 

concept appears in the Water and Water Resources Law of 1996. Article 34 notes that 

attention must necessarily be given to downstream users by upstream users and vice-

versa. This upstream/downstream solidarity is upheld in villages to manage rice paddy 

water levels. Villagers are thus perfectly aware of this concept, especially when it does 

not function correctly. Pollution from upstream villages sometimes adversely affects 

natural resources and vulnerable areas. 

 In this study , vulnerable areas are spaces used by villagers directly , such as living 

areas, schools, roads and pathways, or indirectly through their food such as drinking 

water catchments, rivers, rice paddies, lakes and NTFP collection zones. Exposed to the 

hazards of pesticide flow, these spaces have become major public health issues.  Some 

of these spaces are clearly connected to upstream water supplies, such as catchments, 

irrigated rice fields or ponds. The objective, therefore, is to isolate the danger by ending 

or disconnecting it in order to limit the risks of population exposure . 

2.2. ,ÌÛÏÖËÚɯÈÕËɯÍÐÌÓËɯÞÖÙÒɯÛÖÖÓÚɯ 

2.2.1. +ÈÕËÚÊÈ×Ìɯ 

 +ÈÕËÚÊÈ×Ìɯ ÈÕÈÓàÚÐÚɯ ÐÚɯ Èɯ ÎÌÖÎÙÈ×ÏÌÙɀÚɯ ÚÛÈÙÛÐÕÎɯÉÓÖÊÒȭɯ 3ÏÐÚɯ ÐÚɯ Èɯ ÕÈÛÜÙÈÓÐÚÛÐÊɯ

geographical practice including an analysis of the shapes and human activities present in 

the landscape or geographical space they encompass. Landscape gives empirical and 

deductive information concerning spatial functioning and organisation. These analyses 

are downplayed by geographers who give them little scientific credence. They are, 

however, the first step in many geographical studies. In a context lacking data , landscape 

dynamics insight is a necessary first step in understanding hydro -sediment flux . 

Figure 4: Connectivity factors, Bracken et Croke, 2007 
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 Landscape approaches, combined with general physical geography notions, are 

enough to produce an initial empirical analysis of sediment transfer in small agricult ural 

basins in Northern Laos. This empirical landscape knowledge should be promoted since 

it calls upon simple hydraulic and topographic notions which can be easily acquired by 

local stakeholders. Empirical identification of the different connections is th en relatively 

simple, even if measuring their value precisely is difficult . 

2.2.2. (ÕÛÌÙÝÐÌÞÚɯ 

 Semi-directive interviews were conducted during the research. This interview 

format is the one most frequently used in social sciences. It allows the interviewee to 

answer a list of preliminary indicative questions while giving enough space and freedom 

for individual expression. The questions exist as interview guidelines. A final reread helps 

to catch anything left unsaid. The questionnaire thus is mor e a list of information to be 

collected than a series of questions to be answered. Formulations and angles of approach 

differ from village to village . 

 For methodological reasons these interviews were not transcribed. Translation 

challenges involving 3 or 4 different languages make interviewing difficult. Because of 

this, it cannot be stated that this data acquisition method is totally efficient. A 

questionnaire enquiry would probably be more efficient to collect quantitative pesticide 

use data. This data acquisition method does, however, require prior knowledge of the 

terrain which was not possible. Our data collection method became increasingly 

interesting as the study progressed and can be used for future systematic data collection 

missions. 

 The semi-dir ective interview is thus the most efficient and pertinent method for 

understanding the different issues on which villagers wish to communicate, while taking 

into account qualitative data. Lack of direct field knowledge was also one reason for 

choosing this method. When one does not know what to expect, it is easier to have a larger 

discussion about pesticide use and erosion than limit oneself to a list of restrictive 

questions. 

2.2.3. "ÈÙÛÖÎÙÈ×Ïàɯ 

2.2.3.1.  ××ÙÖÈÊÏɯɯɯ 

 Spatial data collection, from the terrain itself and p re-existing data bases, is the 

building block of a cartographic procedure. 3ÏÐÚɯÚÛÜËàɀÚɯÕÌÊÌÚÚÈÙàɯËÈÛÈɯÍÖÙɯÈÕɯÌÕØÜÐÙàɯÖÍɯ

hydro -sediment connections are above all land-use data within a parameter defined by 

tele-detection and GIS. Other data needed to understand hydro -sediment flux are those 

concerning elevation. A Digital Elevation Model (DEM) was used. Other sources of 

vectorial data or images already exist and can be quite useful. We also found certain 
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administrative boundaries, such as roads and rivers, as well as regulatory zones 

stemming from land -use legislation. 

 %ÐÕÈÓÓàȮɯÐÕɯÖÙËÌÙɯÍÖÙɯÛÏÌÔɯÛÖɯÉÌɯÜÚÌÍÜÓɯÐÕɯÛÏÐÚɯÚÛÜËàɀÚɯÍÙÈÔÌÞÖÙÒȮɯ×ÙÐÖÙɯÛÙÌÈÛÔÌÕÛɯ

of brute data is necessary. These changes take more or less time in function of their 

treatment. For this reason, tele-detection and digitalisation of land -use methods were 

undertaken . 

2.2.3.2. !ÙÜÛÌɯËÈÛÈɯɯ 

2ÈÛÌÓÓÐÛÌɯÈÕËɯÈÌÙÐÈÓɯÐÔÈÎÌÙàȯ 

 The study prefers images taken at the beginning of the rainy season, when land-

use can most easily be identified. As a direct consequence of this, cloud cover is a veritable 

data collection constraint making high quality annual image capture difficult. Because of 

this, no quality image was obtained during the 2018 season. The data used in this study 

are also free of access, since purchasing data was out of the question for the 2 studied 

districts . 

Sentinel 2 

 The Sentinel 2 network acquires satellite images with a 10 metre resolution in the 

3 visible spectral bands and infrared (IR). To take it one step further, the Sentinel 2 mission 

also acquired 3 infrared bands with a 20 metre resolution, which allowed us to obtain high 

spatial and radiometric resolution data. These data were those used in the study for 2019. 

Landsat 8 

 The Landsat 8 mission began data collection in 2013. With a 30 meters resolution, 

Landsat 8 captors are collecting spectral wavebands of near infrared used for vegetation 

analysis purposes and mid-infrared for hydrometry analysis. These free data are essential. 

+ÈÕËÚÈÛɯƜɀÚɯÔÈÐÕɯÞÌÈÒÕÌÚÚɯÐÚɯÐÛÚɯÓÖÞɯÚ×ÈÛÐÈÓɯÙÌÚÖÓÜÛion making linear geographic analysis 

difficult, for example in swidden plots along the valleys under study . 

Esri World Imagery 

 For clients having a GIS ArcGis license, Esri gives access to a global mosaic 

bringing together high resolution aerial and satellite spatial images. These data, last 

updated in 2013, are interesting for the cartography of immobile landscape elements such 

as roads and villages. 

$ÓÌÝÈÛÐÖÕɯËÈÛÈȯ 

Alos Palsar 
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 Alos Palsar dataset is a resample of SRTM (shuttle radar) data collected by 

Endeavour mission. It proposes a global and free digital elevation model (DEM) of 12.5 

meters. This DEM is used for slope analysis and to better delimit certain agricultural plots.  

It is also used to map waterways theoretically located in thalwegs with all the 

methodological limits implied in these geological data processes. Landslides, ravines and 

other micro -topographic elements cannot be detected by this DEM. Landslides and 

ravin es do, however, influence hydrography and most especially the connections at the 

head of watersheds. This lack of precision as to where waterways flow makes on-ground 

investigation vital if one is to fully understand how waterways and ravines can drain out  

into the upper valleys . 

 ÝÈÐÓÈÉÓÌɯÝÌÊÛÖÙÐÈÓɯËÈÛÈȯ 

 Global data used are free OSM data. Cover quality of these data are inconsistent 

and their use is questionable. These data must therefore be most often supplemented by 

on ground investigation and digital rendering on high resolution images. Other national 

data bases do exist with shape files for administrative boundaries and waterways. The 

source of these files cannot be verified. 

 Other vectorial data have regulatory value. Stemming from the Land -use Law of 

1996, land-use planning maps set the cartography of different forest, agricultural and urban 

village zones (Figure 5). This zoning seems to be interpreted differently by villagers. 

Village boundaries are not always as hermetic as the maps would indicate and 

agricultural zones are not always where villagers f arm. Finally, the geographic precision 

of these zones is fluid, leading to much confusion on the ground . 
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Figure 5: Example of land-use planning map edited based on the Land Law 

2.2.3.3. #ÈÛÈɯ×ÙÌ×ÈÙÈÛÐÖÕȯɯËÐÎÐÛÈÓÐÚÈÛÐÖÕȯɯ 

 Landscape element vectorisation can be done using images through digitalisation. 

In this case, the main waterways, roads and urban areas are digitalised in order to 

complete or correct available vectorial data. Land-use data as of 2019, especially of rice 

fields and uplan d plots, are then digitalised using Sentinel 2 images. 

2.2.3.4. 2ÈÛÌÓÓÐÛÌɯÐÔÈÎÌÙàɯËÈÛÈȯɯÛÌÓÌɪËÌÛÌÊÛÐÖÕȯ 

/ÙÐÕÊÐ×ÓÌÚɯÖÍɯÜÚÌȯ 

 Tele-detection tools are used in the study framework in order to produce a 

diachronic cartography of swidden plots. The initial objective of this was to assemble data 

from 7 consecutive years so as to better understand plot rotation schemas. Another 

objective was to put upland agricultural surface evolution in perspective . 
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Figure 6: Graphic representation of pre-treated tele-detection data of swidden plots in 2016 (black), 2017 (red) and 2019 (orange) 

 Tele-detection has several advantages. Firstly, it allows systematic and global 

mapping of plots under cultivation (Figure 6), ÞÏÐÊÏɯÐÚɯÕÖÛɯ×ÖÚÚÐÉÓÌɯÞÐÛÏɯÚÌÝÌÙÈÓɯÔÖÕÛÏÚɀɯ

digitalisation. These data can then be used to assemble other geographic data: 

¶ Proximity or connection of these plots with the hydrographic network ; 

¶ Proximity of these plots with roads and paths ; 

¶ Position in the basin: convex, concave slope, top or bottom of basin; 

¶ Replanting period in each of the plots ; 

¶ Type of crop; 

 All these above mentioned data can be used to analyse geographic characteristics 

which will help communities choose their crops and agricultural variables in their village 

basins. The next objective is to classify the plots in function of their rotation schedule so 

as to better evaluate basin vulnerability to pesticide flows . 

 For this tele-detection pre-treatment to succeed, several bands are brought together 

to create a colourised image (Figure 7 et 8). These then help us visually determine swidden 

plots. Different available spectral bands are also combined using indications to give 

precise readings for each pixel. All these bands and indications are used in decision-

making arborescence in order to classify pixels in function of their radiometric 

characteristics. The results of these treatments then lead to a master map of swidden plots. 
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(ÕËÌßÌÚɯÜÚÌËȯ  

NDVI  

 The Normalised Difference Vegetation Index (NDVI ) is one of the most commonly 

used vegetation indexes. It allows one to distinguish spaces having strong chloroform 

activity, such as forests and uncultivated land and others, such as swidden plots, man-

made surface or rice paddies before irrigation . 

ὔὈὠὍ
ὖὍὙὙ

ὖὍὙὙ
 

NDWI  

 The Normalised Difference Water Index (NDWI ) is a water index created by Gao in 

1996. It is used to estimate the amount of water in soil or plants. The naked uplands soils 

reflect differently from wooded, man -made spaces or rice paddies. This index has 

detected, however, variable humidity from one swidden plot to another . 

ὔὈὡὍ
Ὑ ὓὍὙ

Ὑ ὓὍὙ
 

NDSI 

 The Normalised Difference Soil Index (NDSI) uses medium band and short band 

infrared to differentiate mineral spaces and vegetal cover. This index is thus perfectly 

suitable to tele-detect swidden plots . 

Figure 8: Sentinel 2 image using false RGB colour (Teuka, 

2019) 
Figure 7: Landsat 8 image, using false infrared (Houaylack-

Vangven, 2017) 
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ὔὈὛὍ
ὓὍὙὖὍὙ

ὓὍὙὖὍὙ
 

 

Colour Indication  

 Colour indexes vary in function of different soil characteristics. Detecting naked 

soil is its most common use. Naked soils are clearer than those with vegetal cover because 

they are dryer. Analys is of different shades of grey is used to distinguish differ ent degrees 

of humidity and labour, or if the soil contains more iron or limestone. Uplands therefore 

are clearer in the Southeast part of Namor District ɬ which is karstic - ÛÏÈÕɯÛÏÌɯËÐÚÛÙÐÊÛɀÚɯ

Northern schistose and sandstone soils. 

ὍὲὨὭὧὩὨὩὧέόὰὩόὶ
Ὑ ὠ

Ὑ ὠ
 

 

2.3.  ÕÈÓàÚÐÚɯÔÌÛÏÖËÚ 

Analysing pesticide flows implies understanding both pesticides and sediment 

creating areas (risks), the areas in question (stakes) and the links between spaces 

(hydro -sediment connections ). For each of these three spaces characterising community 

risk exposure, landscape analysis, interviews and cartographic work have been carried 

out . 

Interviews and landscape analysis led to the results presented in Chapters 4 and 5 

of this study, which include agricultural la nd and hydraulic connection classifications. 

Classification use is as old as science itself and is used to confirm a certain number of 

intuitions (Grawitz, 2003). In this work, classifying leads to an empirical understanding 

of and comparison between diffe rent landscapes uncovered during fieldwork. This 

approach leading to classification production is intuition based which can then be verified 

in discussions with villagers or during fieldwork. These conversations with villagers are 

necessary since their experience is essential in producing a coherent classification system. 

Another advantage of typology is its systematic nature. Every aspect is described using a 

series of attributes used to observe if certain terrain characteristics are missing from the 

systematisation . 

The attributes assigned in these 2 descriptive chapters are mostly geographic 

information, such as topographic positions, proximity to a water network and pedology. 

There is also an emphasis on agricultural practices, such as crops and seeding, as well as 

village constraints . 
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The second method consists of cartographic analysis. Empirical data listed in 

Chapter 5 helped produce cartographic renderings used to answer questions posed by 

the study. The first identifies pesticide flow risks, the seco nd is a cartography of 

sensitive areas and the last section deals with the possibility of mapping and 

measuring the size of inter -spatial hydro -sediment connections . 

2.4. "ÏÖÐÊÌɯÖÍɯÝÐÓÓÈÎÌÚ 

 Studied villages were chosen mainly to follow up on the work of Lauren t Lespez 

and Marie -Anne Germaine in 2016 and 2018. Mainatao and Houaylack-Vangven Villages 

were visited at that time and a systematic landscape analysis was conducted. These 2 

villages were therefore on the top of the list for this study. The third village , Teuka, was 

chosen to complete the approaches developed at the first 2 villages and thus a context 

other than sugar cane culture. Teuka is also the target village for a study undertaken by 

Lucas Ben-Moura and Ombeline Malbrunot on the tea supply chain in Oudomxay and 

was also chosen to complete CCL knowledge in a PDPO2 representative village in 

Northern Namor District (Figure 9). 

 

Figure 9: Map of studied villages  
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3. 2ÛÜËàɯÈÙÌÈɯÎÌÖÎÙÈ×Ïàɯ 

3.1. &ÌÖÓÖÎàɯÈÕËɯ×ÌËÖÓÖÎà 

Northern Lao relief is of  various origins. The folding of the Annamite range during 

the Tertiary period has intersected / mixed rocks dating from the Precambrian, the 

Primary and the Secondary Eras (De Koninck, 2019). Oudomxay Province lies mostly on 

sandstones from the Secondary era. The sandstone is, however, accompanied by schists 

and red clays (Saurin, 1962). This upper sandstone cover is generally incised by numerous 

gaps in the anticline folds, such as the gap that can be observed between Namor and Beng 

Districts, where calcium lenses from the end of the Carboniferous period produced karstic 

formations. The region's relief is also strongly influenced by the Indosinian orogeny that 

involved material from the Carboniferous, th e Triassic and even from the early Jurassic. 

These folds may have strongly influenced Jurassic and Cretaceous deposits in the north 

of Namor district. These mesozoic sediments were then folded by the Himalayan orogeny 

during the Tertiary (Cenozoic) era. Th ese peripheral wide curved folds had less structural 

influence than the previous orogenic event. Furthermore, these events were combined 

with important peneplanation of the province, as was the case in a large part of Northwest 

Laos.  
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Figure 10: Geological map of Northern Namor District 

In Houaylack -Vangven Village one can find Jurassic sedimentary series with 

sandstone and red clay conglomerates. These clay formations are very erosion susceptible 

and are often visible in incised ravines. Sandstone formations are usually more difficult 

to spot in the uplands, although pebbles and sand are present in the minor beds of small 

village basins. The geological context is more schistose and sandstone in Mainatao Village 

with older Permian rocks, although the width of the valley floor is more favourable to 

accumulation shapes, such as alluvial fans and overflows. Finally, Teuka Village features 

a series of cetacean sediment with similar lithological characteristics (sandstone and clay) 

formiÕÎɯÛÏÌɯÝÐÓÓÈÎÌɀÚɯÉÌËÙÖÊÒ (Figure 10). 
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 This geological diversity is at the origin of a complex filling of valley beds resulting 

in a large range of pedology, even if the soils must most probably be similar to the acrisol 

family (FAO, Soil map of Southeast Asia). These generally thick soils are the result of 

bedrock degradation due to heavy monsoon rainfall. These soils are generally poor, or 

even toxic, with traces of aluminium (Scriban and Mathis, 2018). Combined with steep 

ÚÓÖ×ÌÚȮɯÛÏÌɯÙÌÎÐÖÕɀÚɯÚÖÐÓÚɯÜÚÜÈÓÓàɯÏÈÝÌɯÈɯÍÖÙÌÚÛɯÊÖÝÌÙɯ×ÌÙÔÐÛÛÐÕÎɯÏÜÔÜÚ and organic matter 

accumulation. Itinerant swidden agriculture takes advantage of this stocked carbon, thus 

getting the most from these seemingly ungracious soils (Driessen, et al., 2000). The organic 

material supplies rural communities with high fertilit y, preserving the acrisol, which is 

porous in forests although susceptible to sludging and thus to surface erosion when bare. 

It is therefore necessary to maintain long cycle rotations to restore fertility and protect the 

soil (Ducourtieux, 2015).  

3.2. 3Ö×ÖÎÙÈ×ÏàɯÈÕËɯÏàËÙÖÎÙÈ×Ïàɯ 

 3ÏÌɯÙÌÎÐÖÕɀÚɯÏàËÙÖÎÙÈ×ÏÐÊɯÕÌÛÞÖÙÒɯÐÚɯÚÛÙÖÕÎÓàɯÐÕÍÓÜÌÕÊÌËɯÉàɯÛÏÌɯ-ÈÔɯ/ÏÈÒɯ1ÐÝÌÙȮɯ

the main tributary of the Nam Ou with a rate of flow of 68.4 m3/s (IFC, 2017). Even though 

2 other drainage networks exist in the east of La District and the south of Namor District, 

the 3 studied villages are in the Nam Phak watershed. 

 The hydrographic network is generally dendritic, due to the properties of the rocks 

present in the area, which are impermeable and have low resistance to erosion. The 

network is locally characterised by unconformities, due to erosion by superposed and 

antecedent streams, linked with the tertiary peneplanation and the Himalayan orogeny. 

However, on the provincial scale, there is a north/northeast south/southwest parallel 

fold ing network. Sandstone lentils between Beng and Namor Districts produce karstic 

hydrography containing large underground rivers, with losses and resurgences making 

hydrography difficult to predict . 

 Water flow patterns are strongly influenced by climate, t he mountain landscape 

and the impermeable nature of most watersheds. Water flow is thus characterised by large 

variations between the dry and monsoon seasons. Since this is a mountainous area, 

water flow is on steep slopes and very rapid . Water flow is oft en in the form of flash 

floods. Small basins, combined with landslides, can at times cause catastrophic situations 

(Vientiane Times, 6 August 2019). 
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3.3. "ÓÐÔÈÛÖÓÖÎà 

 Lao meteorological data are often disparate. Two meteorological stations produce 

complete results and are used to characterise the climate in Oudomxay Province: the 

Luang Prabang station to the east and the Luang Namtha station to the west (Figure 11). 

Even though they are incomplete, daily analysis is undertaken from the Oudomxay 

station data. These daily data cannot be used to give a global assessment since in La and 

Namor Districts monsoon storms are local . 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 : Luang Namtha (left) and Luang Prabang (right) Climographs  

Northern Laos has a tropical monsoon climate influenced by mid -sized mountains. 

The rainy season takes place from April till September and the dry season from October 

till March. Rainfall increases progressively from April to August . The rainy season 

begins with violent and local short storms, although in July and especially in August 

rainfall is more regular and spread out  (Figure 12). Temperatures are lower in the dry 

season, especially in December and January. Rainfall during the dry season is very 

scattered and insignificant . 
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Figure 12: Daily rainfall in mm, from Muang Xay station (2018) 

4. #ÌÚÊÙÐ×ÛÐÖÕɯÖÍɯÈÎÙÐÊÜÓÛÜÙÈÓɯÚàÚÛÌÔÚɯ 

4.1. 5ÈÓÓÌàɯÉÖÛÛÖÔɯÊÙÖ×Úɯ 

4.1.1. ,ÖÕÚÖÖÕȯɯÐÙÙÐÎÈÛÌËɯÙÐÊÌɯÍÐÌÓËÚɯ 

 All rice paddies are used during the monsoon . Project villages cannot grow rice 

duri ng the dry season. Rice production is traditional and mostly consumed by the 

families. Surpluses are often sold. Mechanical means are limited and phytosanitary 

product use is not systematic. Northern mountain village cropping systems were recently 

diagnosed for CCL and other NGOs (Bertiaux, 2015; Cachera and Mournetas, 2017; 

Scriban and Mathis, 2018). Observation and interviews are mainly focused on the 

transition between dry and rainy seasons, irrigation systems and possible pesticide use. 

 Dry to rainy season crop transition is problematic due to rainfall, which can start 

at the end of April or very late at the end of May or the beginning of June as was the case 

in 2019. Families generally prepare a paddy as a plant nursery as early as possible in the 

season. They work the soil and irrigate the other plots in the 3 to 4 weeks before 

replanting. The transition period between the last pesticide use on off -season crops, such 

as tobacco, and the next crop can last between 7 and 12 weeks. This relatively long period 

allows for the decomposition of products used off -season. Soil transformation linked to 

tillage and soil working, and the passage from aerobic to anaerobic states has without 

doubt consequences for pesticide residue evolution. Not enough scientific literature exists 

concerning these transition periods and the possible influence of off -season crops. 

 Possible pesticide use takes place generally after planting, during a critical time for 

recently re-planted young rice shoots. Certain villa ges use herbicides to curtail weed 

growth . These selective herbicides are generally very soluble . Some are applied using 

emulsion capsules (one capsule for about 10m2), others are sprayed using a backpack 
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sprayer, such as the often used mix of 2.4 dichlorophenoxyacetic acid (2.4 D) and 

butachlor, which is the most widely used product in irrigated rice cropping. The 

concentrations are usually 12kg/ha.  

Emulsion capsules are comprised of sulfonylurea and amides, although it is 

difficult to get the exact compo sition of this chemical product. The producer, Shandong 

Kesai Agrochem Holding Co., does not give out information on active ingredients which 

could be dangerous if the amide pesticide is other than alachlor. This is not very likely 

since this molecule is found in Appendix 3 of the Rotterdam Convention which was 

ratified by both Laos and China. The 2.4 D and butachlor mix found in the villages is from 

Pato Agricultural Clinic Co. Ltd in Thailand. 2.4 dichlorophenoxyacetic acid (2.4 D) is 

known to be 1 of 2 molecules comprising Agent Orange. Its continued presence in the 

environment is minor and its by -products are not an environmental hazard according to 

current knowledge. The 2.4 D acid is, however, very toxic and is most probably an 

endocrine disturbing car cinogenic 

 Chemical usage can also be linked to irrigated rice farming, such as irrigation canal 

and paddy levee maintenance. The pesticide most often used for this is glyphosate. In 

many cases, weeding is done manually or mechanically. Some villages have access to a 

brush cutter so they can keep herbaceous vegetation needed to buttress paddy levees. 

4.1.2. #ÙàɯÚÌÈÚÖÕȯɯÛÏÌɯÌßÈÔ×ÓÌɯÖÍɯÛÖÉÈÊÊÖɯ 

 Over the past 15 years, many villages have been using their paddies to grow cash 

crops during the dry season . Several crops have been brought into these spaces, often 

with financial and technical assistance from contract farming companies. Different supply 

chains have developed in La and Namor Districts. These crops include green beans, soya, 

pumpkin and tobacco . These crops are heavily pesticide dependant. Pesticide use is 

deemed necessary to eliminate product defects as required in their buyer contracts. This 

directly determines farmer revenue. Investments are most often made by the firm 

requiring intensive spa ce-consuming production. Off -season crops are not always 

contract farming; in these cases the families invest in the production themselves and 

purchase their own plastic crop covers, pesticides and fertilisers. 

 Tobacco growing is emblematic of off -season crops. For this reason, tobacco 

production and sowing schedules are part of this study  (see Technical management and 

spreading schedule for tobacco in Figure 13). This work is based on the data collected at 

Mainatao Village and, to a lesser degree, at Pakham Village (Malbrunot and Ben Moura, 

2019). The point of the comparison is to perform a synthesis of practices in the 2 villages, 

working for the 2 firms active in Laos. The Mainatao Village tobacco farmers work for the 

Chinese Hongta Group and those of Pakham Village work for Lao Tobacco Limited. 
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 Tobacco nursery preparation begins at the end of October for harvested rice 

paddies. Nursery time is approximately 45 days. We were unable to collect any data 

regarding pesticides used in nurseries or on seedlings. Soil work begins early December 

by clearing land of thatch followed by labour while the soil is still humid. A 15 day wait 

is then required to dry out the soil before building billons on which the tobacco will be 

replanted. 

 

Figure 13: Technical management and spreading schedule for tobacco  

 Planting is generally done during the first week of January and is manpower 

intensive. It consists of 4 stages: 

¶ Fertilisers in buttresses  

¶ Planting  

¶ Placing plastic on the buttresses 

¶ Individual plant watering  

 ,ÈÕàɯ×ÌÚÛÐÊÐËÌÚɯÈÙÌɯÛÏÌÕɯÜÚÌËɯËÜÙÐÕÎɯÛÏÌɯÛÖÉÈÊÊÖɯ×ÓÈÕÛÚɀɯÝÌÎÌÛÈÓɯÎÙÖÞÛÏȭɯThe first 

of these, imidacloprid , is sprayed 4 days after planting. Approximately 10 ml of this 

insecticide are used per hectare. The second spraying takes place 15 days later. Villagers 

interviewed did not, unfortunately, have any more bottles of this in stock. Benzoate 

emamectin  is the third insecticide sprayed three times before the end of flowering at the 

end of February. The product used to terminate flowering could not be identif ied and its 

use could not be confirmed in Pakham. Farmers cut the plant heads and pour a drop of 

the product into the cut stem. Following this, the leaves can grow until harvest. Before the 

harvest, dimethaclore , a selective herbicide, is applied almost every week. Harvesting 
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and drying take place in April. There seems to be no break between the end of dimethaclor 

treatment and harvesting . 

  

4.1.3. 1ÐÊÌɯ×ÈËËÐÌÚȯɯÈɯÚÖÊÐÈÓɯÈÕËɯ×ÏàÚÐÊÈÓɯÓÈÕËÚÊÈ×Ìɯ×ÙÖËÜÊÛÐÖÕɯ 

 Rice farming is at present performed in Mainatao in valley paddies. The increasing 

size of rice paddies is in function of the end of upland rice farming and represents an 

increase in village productivity. Rice paddies do not, however, always deliver regular 

harvests or their promised security. Rice paddy fertility is in function of their geographical 

position, soil conditions, erosion susceptibility and flooding which can vary greatly. 

Productivity is also directly related to the quality of the irrigation network. Mainata o 

villagers have explained that only 1.5 Ha out of 36 Ha of all paddies are irrigated. The 

irrigation referred to only concerns elaborate systems of cement canals and underground 

networks. Gravitational networks can be found all throughout the village. The  sandy 

ÚÖÐÓɀÚɯ×ÌÙÔÌÈÉÐÓÐÛàɯËÖÌÚɯÕÖÛɯÈÓÓÖÞɯÍÖÙɯÙÐÊÌɯÈÎÙÐÊÜÓÛÜÙÌɯÐÕɯÛÏÌɯÝÈÓÓÌàɯÉÖÛÛÖÔɯÞÏÐÊÏɯÙÌÓÐÌÚɯ

only on rainwater. Other characteristics allow us to differentiate between different types 

of paddy. These distinctions use concepts of physical geography, summary landscape and 

soil quality analyses. They are not completed with pedological samplings and references 

to them cannot be found. These observations and intuition can, on the other hand, lead to 

an initial classification : 

  Valley bottom paddies with a large silt fraction (Figure 14, second plan) are the most 

productive when well irrigated. Since they are found on elevated alluvial terraces, they 

must be fed from either a stream or torrents from neighbouring valleys. In the first case, 

the slight slope often requires a long network, an expensive cement canal as well as 

technical and financial  ÔÌÈÕÚɯÞÏÐÊÏɯÈÙÌɯÖÍÛÌÕɯÉÌàÖÕËɯÝÐÓÓÈÎÌÙÚɀɯÙÌÈÊÏȭɯ(ÕɯÛÏÌɯÚÌÊÖÕËɯÊÈÚÌȮɯ

the network is easier to build thanks to a steeper and smaller slope. Counting on torrents 

is, on the other hand, riskier and can often lead to flood damage to artisan wells. These 

problem s can run from a dam break to a build-Ü×ɯÖÍɯÚÌËÐÔÌÕÛɯÈÛɯÛÏÌɯÐÙÙÐÎÈÛÐÖÕɯÕÌÛÞÖÙÒɀÚɯ

entry point . 
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Figure 14: Irrigated rice paddies in an alluvial fan in the foreground and the valley bottom in the background (Mainatao, July 2019) 

  

Valley bottom rice paddies with large sandy fraction 

(Figure 15) : These paddies, near waterways, are 

located on lower terraces and are often touched by 

flooding of the Nam Lao River. A visitor to some 

paddies can evaluate the damage from the floods 

of 2017, with its sandy as well as gravel and stone 

deposits. Some stones are larger than 10 cm in 

diameter. Discussions with the landowner led us 

to estimate a five-year recovery. According to the 

landowner, and counter -intuitively since soil 

permeability could  raise irrigation difficulties, this 

plot is appropriate for rice farming. The 

hypothesis leading to this conclusion could be its 

proximity to the alluvial groundwater during the 

rainy season which, when combined with 

irrigation, can produce satisfying har vests. 

 Alluvial fan rice paddies (Figure 14, foreground ). Located where rainwater drains 

from valleys, these paddies are generally very sandy. The fans are often old and erosion 

is only present at torrent banks sent to the foot of the basin, cutting deeply into the 

sediment. This cutting generally leads to progre ssive erosion of nearby rice paddies 

Figure 15: Tobacco billon on a low alluvial terrace with a large 

sandy fraction (Mainatao, March 2019) 
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without necessarily flooding them. Irrigation rainwater captures are usually upstream 

when the torrents are forced by topography and not at the fan apex, where torrential 

flooding erosion usually takes place .  

 Rice paddies in small watershed thalwegs (Figure 16). These are generally smaller plots 

with soils similar to those found at the foot of the watershed, most probably colluvium.  

The problems raised by the landowner dealt with irrigating the paddies on steep slopes, 

especially when the plot is large. In observed cases there were many irrigation methods, 

resulting in water arriving (i) by seepage, (ii) by hillside drains directing watershed waters 

to the paddies, (iii) by a small stream at the head of the watershed flowing with a 

distributary during a downpour or for larger plots, or (iv) by an irrigation canal bringing 

the water from a distance. These methods are often combined and allow farmers to bring 

water where it is needed. 

 

Figure 16: 1ÐÊÌɯÛÌÙÙÈÊÌÚɯÐÕɯÛÏÌɯÞÈÛÌÙÚÏÌËɀÚɯÛÏÈÓÞÌÎɯȹ5ÈÕÎÝÌÕȮɯ)ÜÓàɯƖƔƕƝ) 

 We can now examine the case of a large plot of land located too low in the valley, 

on a branch of the Nam Lao River which is flooded every year. The landowners still try 

to plant this plot every year. Only cattle seem to appreciate the rich grass growing t here 

during the dry season. It should also be noted that many plots in the valley bottom were 

consolidated, an act which generally increases paddy sizes. 

4.1.4. 5ÈÓÓÌàɯÉÖÛÛÖÔɯÓÈÕËÚÊÈ×ÌɯÊÏÈÕÎÌÚɯ 

The nature and diversity of accumulation shapes on which rice is grow n is in 

function of material brought from neighbouring watersheds as well as their pedological 
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and geological characteristics. Differing physical contexts from one village to the next can 

lead to more or less developed dejection fans or even a slit in valley floors. Since most 

paddies were built after the village was created in 1977, it is doubtful that the paddies 

×ÓÈàÌËɯÈɯÙÖÓÌɯÖÛÏÌÙɯÛÏÈÕɯÈËÏÌÙÐÕÎɯÛÖɯÛÏÌÚÌɯÚÏÈ×ÌÚȭɯ3ÏÌɯÝÐÓÓÈÎÌÙÚɀɯÖÉÑÌÊÛÐÝÌɯÐÚɯÕÖÛɯÛÖɯÙÌÉÜÐÓËɯ

their paddies every year, but rather to consolidat e them in their present state. Rice paddy 

terrace soil quality improves yearly. This is thanks to improvements made in the irrigation 

system as well as paddy capacity to hold fine matter in suspension. 

 Pebble layers as observed in shallow alluvial valleys bear witness to recent 

torrential alluvial activity spreading large quantities of large sediment at the valley floor 

and on dejection fans (Figure 17). Dam building for irrigated rice growing and the 

modification of slope systems by terrace building probably make the alluvial systems less 

mobile than in the recent past. Certain partially developed parts of the valley, however, 

must still contend with the mobility of torrential rains and the resulting distribution of 

solid sediment (Figure 18). 

Landscape evolution on a valley floor along with suspended solid displacement is 

probably a greater issue today than it was in the past. Accumulations of an alluvial nature 

ÈÙÌɯÕÌÝÌÙÛÏÌÓÌÚÚɯÙÌËÐÚÛÙÐÉÜÛÌËɯÜ×ÚÛÙÌÈÔɯÖÍɯËÈÔÚɯÖÙɯÐÕɯÞÈÛÌÙÞÈàÚɀɯÔÐÕÖÙɯÉÌËÚȭɯ3ÏÌɯ

displacement of suspended solids by irrigation and throughout paddies varies in function 

of differen t landscape catchment types through which irrigation canals pass, be they 

uplands, forests or alluvial plains. This progressive approach can therefore supply 

information as to displacement and accumulation type evolution, which is an essential 

step in quantifying sediment accumulation . 

Figure 17: Layers of pebbles in an irrigated rice 

paddy (Mainatao, March 2019) 
Figure 18: Spread of pebble layers in rice paddies near 

torrential landslide (Mainatao, March 2019 
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4.1.5. 1ÐÊÌɯ×ÈËËàɯÏàËÙÖɪÚÌËÐÔÌÕÛɯÛÙÈÕÚÍÌÙÚɯ 

 Rice paddies are mostly located on accumulation shapes, be they dejection fans, 

alluvial plains or colluvium watersheds. Due to this characteristic, rice paddies can be 

considered as sediment sinks. In the case of rice paddies, however, the absence of 

sediment transfer does not exclude hydraulic transfers. This begins with transfers from 

one paddy to another, and then from groups of plots to waterways and humid areas. In 

this way, the transfer of certain highly soluble pesticides is made possible during wat er 

level management. This is the case of dimethachlor, for example, which is used heavily 

on tobacco crops until the end of harvest at the beginning of April. What eventually 

happens to pesticides used in the off-season during paddy flooding is as yet unkn own 

and requires further investigation. Since degradation and solubility periods vary from 

one molecule to the next, it is difficult to establish whether one molecule - or the by-

products of its degradation - are susceptible to transport by irrigation . 

 

Figure 19: Hydraulic transfer between rice paddies (Vangven, July 2019) 
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 An in -depth study of a group of paddies in Mainatao uncovered a strong hydraulic 

connection between paddies. An irrigation canal usually flows from the foot of the 

watershed above the paddies. These are then irrigated by secondary canals linked to the 

main canal. Water is then either immediately distributed from the main canal or through 

secondary canals. Paddies in a single group of 

plots are thus directly connected to their 

topographic upstream (Figure 19). However, some 

irrigation networks are also connected to 

waterways or other groups of plots downstream. 

This connection is made possible when rainwater 

is overabundant and the catchment is not 

damaged. Water outlets are often unidentified. 

This is because they are temporary and also 

because they are numerous in downstream paddy 

levees and exist thanks to overflow mechanisms 

(Figure 20). Further discussion and especially 

observation are needed to better understand water 

level management. Paddy flooding is, however, a 

progressive event. Paddies are irrigated after rice 

shoot replanting. Surface water then facilitates 

particle suspension especially during harrowing 

and replanting while also providing soil 

protection . 

 Sediment transfers are therefore small and terraces make up wells where some 

upstream sediments collect each year. Their vulnerability to flooding and erosion, as well 

as their location at the valley bed do not however remove them from the alluvial system. 

Indeed, their connections to watersheds make them susceptible to pesticide and sediment 

transfer. Paddies can also be damaged by landslides. Sediment reduction is mostly due to 

torrential erosion processes with often important bank erosion within a meander or at the 

apex of an alluvial fan (Figure 21). Quantifying these phenomena kinetics is lengthy and 

difficult.  

Figure 20: Upstream water evacuation of a rice paddy 

group of plots (Vangven, July 2019) 
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Figure 21: Alluvial fan apex, substantial bank erosion in irrigated rice paddy (Mainatao, April 2019) 

 Accumulation mechanisms on valley beds vary according to their development, be 

it in a rice paddy, a pond or an alluvial terrace. In ponds and bodies of stagnant water, 

accumulation is done by decantation and dredging. River mechanisms, such as flooding 

and reduction due to bank erosion, also apply to alluvial terraces. Humid areas in valley 

beds are subject to mixed mechanisms. In these cases, local issues are important. These 

spaces are susceptible to pesticide pollution and their conservation is part and parcel of 

village public health issues. Be they ponds, stagnant water, rice fields or alluvial terraces, 

these spaces play an important role is village water supplies. As drying periods get longer, 

so does pesticide accumulation in altered soils. Molecule breakdown processes are also 

disrupted by successive accumulations and anoxic conditions. On the other hand, it is 

certain that pesticide concentrations are often greater in alluvial soils than on watersheds, 

even in places where no pesticide was released (Rassapong et al, 2018). 

4.2. 4×ÓÈÕËÚɯÈÎÙÐÊÜÓÛÜÙÌɯ 

4.2.1. 3ÙÈËÐÛÐÖÕÈÓɯÚÞÐËËÌÕɯ×ÙÈÊÛÐÊÌÚ 

Upland plot preparation is a deeply rooted traditional activity for many uplands 

ethnic groups. The process of clearing and burning is often accompanied by religious 

rituals, the celebrations of which are determined by the lunar calendar, creating time 
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constraints for the villagers. Further bibliographic studies or complementary interviews 

would be n eeded to understand better these religious constraints, or those formed by 

habit. These investigations on swidden practices were mostly undertaken in Houaylack -

Vangven Village and are most probably similar to other Khmu villages in the region . 

¶ The first stÌ×ɯÞÈÚɯÛÖɯÔÈÙÒɯÖÜÛɯÍÈÙÔÈÉÓÌɯÜÕÊÜÓÛÐÝÈÛÌËɯÓÈÕËȭɯ2ÜÊÏɯÓÈÕËɀÚɯ×ÖÛÌÕÛÐÈÓɯ

fertility is calculated in function of soil humidity and tree size. If the trees have 

grown quickly, villagers consider that fertility has been restored and they can then 

begin clearing the land.  

¶ After clearing the land and cutting down the larger trees, one month is required to 

dry the wood. After this, villagers meet to determine plot limits and when these 

are to be divided among different families . 

¶ Before setting the fires, a 2 to 3 meter wide firebreak is dug around the plot. The 

fire is then directed from the top to the bottom of the slope in order to control the 

flames better and avoid a dangerous blaze. 

¶ For the Khmu, the following days are well planned. The first day after burning, the 

family chooses where the bungalow will be built on each plot. On the second day 

the plot cannot be entered for religious reasons. On the third day, the family builds 

its bungalow and on the fourth day they can begin cleaning out the burnt tree 

trunks, often lighting smaller secondary fires . 

4.2.2. 3ÙÈËÐÛÐÖÕÈÓɯÈÎÙÐÊÜÓÛÜÙÌȮɯÙÈÐÕɯÍÌËɯÙÐÊÌɯ×ÈËËÐÌÚɯÈÕËɯ×ÖÓàÊÜÓÛÜÙÌɯÖÕɯÚÞÐËËÌÕɯ

×ÓÖÛÚ  

4.2.2.1 1ÈÐÕɯÍÌËɯÙÐÊÌɯ×ÈËËÐÌÚɯ 

Uplands rain fed rice growing involves 15 to 16 families in Houaylack -Vangven 

Village. Families growing rice on slopes have little or no irrigated paddies. Despite the 

extra crops they supply, rain fed rice does not allow families self -sufficiency in years when 

waiting tim es can run up to 6 months. Most rice planting involves manual or chemical 

weeding. Planting takes place in June during heavy rains. Farmers use a burrowing stick 

to make a hole in the soil in which they drop the seed . The holes are approximately 40 

cm apart and placed in quincunx . 

 In Teuka Village, most families still depend on rice -fed rice farming. Planting takes 

place at the same time, although soil work is different. When the plot has been cleared, 

villagers plant by making holes, but  during the follow ing years they hoe the entire plot 

before scattering the seeds on the ground . They explain that yields begin to diminish 

after two years, following which they use a more productive method with yields up to 2 

tonnes/hectare as opposed to 1.5 tonnes/hectare with the previous method. However, 

surface erosion is greater with the second method where hoe work facilitates the creation 

of a sludge crust causing rapid surface water flow . 
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 Rain-fed rice is often planted at the tops of slopes. Farmers prefer using the bottom 

of the slopes for higher yield cash crops. Rain-fed rice is also mostly planted in difficult 

to reach areas. Once again, cash crops and notably sugar cane are most often planted near 

roads or paths in order to facilitate their commercialis ation. 

 Pesticide use varies from village to village . In Vouaylack -Vangven a few families 

spray a 15% mix of Metsulfuron Methyl. This product takes effect after one week. Most 

families, however, do not use chemicals to weed, especially if the plots are very small or 

located over cornfields. When plots are completely hoed, weed pressure is greater and 

herbicide use more frequent, especially in large plots. In Teuka most products are misused 

since they were initially designed for sugar cane. Glyphosate is also used. Two sprayings 

are made, one before planting and the second 45 days after first growth.  

4.2.2.2 .ÛÏÌÙɯÛÙÈËÐÛÐÖÕÈÓɯÊÙÖ×Úɯ 

Another uplands crop is galangal. Pesticide use is common in the first years 

following planting in Teuka. When the galangal plant is la rger weeding is done manually. 

Products and quantities are similar to those used on rain-fed rice. Villagers usually spray 

twice a year during the first two years. It should be noted that this is similar to broom 

grass and cotton farming, even if yields are small (Malbrunot and Ben-Moura, 2019). 

 Some Teuka villagers use pesticides on cardamom right before or after planting. 

This farming practice is not widespread, but  when it i s set up, the villagers use glyphosate. 

 It should also be mentioned that mixed cropping of manioc, corn, rain -fed rice, 

pumpkins (the young shoots of which are also eaten), yams, ginger, chilli and soya is 

widespread in most villages. Most families have a small market garden for domestic 

consumption. Manual weeding is the norm,  although phyto -sanitary products are 

sometimes used. 

4.2.3. ,ÈÐáÌ 

 Corn farming in Laos is a recent development. It became widespread in Oudomxay 

Province at the beginning of the 2010s. Houaylack-Vangven Village began growing corn 

as a cash crop in 2013. Other Northern provinces, such as Xieng Khouang, began growing 

corn as early as 2000. This crop brought with it radical agricultural changes, notably 

massive pesticide use, which has been abundantly studied. This agricultural boom 

induced rapid land -use changes (Castella, et al., 2012; Ornetsmüller, et al., 2019). Corn 

cultivation leads to erosion acceleration (Turkelboom, et al., 2008; Tuan, et al., 2014), soil 

fertility loss (Bruun, et al., 2017) as well as socio-ÌÊÖÕÖÔÐÊɯËÐÍÍÐÊÜÓÛÐÌÚɯÚÐÕÊÌɯÊÖÙÕɯÍÈÙÔÌÙÚɀɯ

revenues were far from homogeneous. 

 In Houaylack -Vangven Village corn farming has increased since 2019. In this very 

isolated upland village, pesticides began to be used one year before corn cropping with 
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almost immediate health consequences. Spraying accidents in 2018 caused severe 

vomiting in 9 villagers, 2 of which resulted in death . 

 

Technical itinerary of corn crops in Northern Lao uplands (Figure 22) : 

 

Figure 22: Corn technical itinerary and spraying schedule 

 Farmers prepare their land for planting and use herbicides at the end of May and 

into June. The planting schedule is mostly driven by rainfall needed to ensure growth and 

limit loss. Herbicides used at the beginning of the season are non-selective and are applied 

systematically on all cultivated land. The goal is to destroy all vegetation springing up on 

the hills after burning and the first rains. An interview with the vil lage committee in the 

main pesticide shop helped clarify phytosanitary product use : 

 Two molecules are mostly used before planting and after first growth.  Glyphosate  

at 41% is one of the most used even though considered expensive. It is therefore used 

when weed growth is widespread. The glyphosate at 48% (Figure 23) is also used. This is 

less expensive and considered to be less efficient, although it is difficult to know the exact 

reasons for this lesser efficacy. Glyphosate takes one week to take total effect. Observed 

efficacy variations are linked to the weather. This globally used  product prevents weeds 

from growing back quickly . 

 Paraquat dichloride  (Figure 23), ÞÏÐÊÏɯÏÈÚɯÉÌÌÕɯÊÓÈÚÚÐÍÐÌËɯÈÚɯȿÝÌÙàɯËÈÕÎÌÙÖÜÚɀɯÉàɯ

the committee members, is the second available non-selective pesticide. « This product is 

so powerful that a simple error of manipulation can kill you right away » (Houaylack -Vangven 

Village Chief, June 2019). Even though this product has been forbidden in Laos since 

2010, it is still widely used in all types of uplands agriculture. Two brand names are used 

in Houaylack -Vangen. One is produced directly by Syngenta, a Swiss multinational (Thai 
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label) and the other is Chinese. Paraquat kills targeted plants instantly although 

glyphosate lasts longer.  

 

Figure 23: Pesticide packaging from left to right: paraquat, glyphosate 48 and atrazine 80 (Vangven, 2019) 

 Planting then follows. Seeds are treated with cypermethrin at 10%. They are also 

probably treated with other insecticides although no information could be foun d on the 

Vietnamese seed bags. The only evidence of chemical products was the pink taint on 

ÍÈÙÔÌÙÚɀɯÈÕËɯÊÏÐÓËÙÌÕɀÚɯÏÈÕËÚɯÈÍÛÌÙɯÔÈÕÜÈÓɯ×ÓÈÕÛÐÕÎ. 

 The second weeding session takes place at least one month after the first to prevent 

weed development while th e corn cannot yet smother other plants. Villagers once again 

choose between two selective products. The most used is Atrazine 80  (Figure 23), which 

is highly toxic for aquatic life. The second is another Thai glyphosate 48% product, 

although its specificity is not easily understood and its use as a selective herbicide seems 

to be incoherent. 

 No further treatment is undertaken while the stalks begin to develop since the corn 

plants are large enough to smother the weeds. Manual weeding is then done if needed . 

Spraying practices diversity: 

One woman with whom we spoke uses a mixture of glyphosate and paraquat, even 

though this is against the advice of the village committee. According to the village chief, 

families using this mixture are attempting to add the immediate paraquat effects to those 

of the longer lasting glyphosate. The objective is to save time and money by spraying both 
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products at once. According to the Vangven village chief, this calculation is erroneous 

since the paraquat inhibits the effects of the glyphosate, leading to unnecessary risks and 

is a waste of money. 

 Herbicide use, paraquat and diquat, is widespread even for locally eaten corn ɬ be 

it for human or animal consumption ɬ as in Teuka. Some families also use atrazine or 

products normally designed for rain -fed rice in similar quantities and periods in villages 

where corn is grown as a cash crop. Corn grown for local and family consumption is 

sometimes grown in valley beds, dejection fans or downstream of rain -red rice. Grain corn 

yields are smaller, and moreover these areas are generally directly connected to 

waterways or irrigation networks, leading to potential direct flows of pesticides to the 

water system. 

4.2.4. 2ÜÎÈÙɯÊÈÕÌ 

 Sugar cane is a recent arrival to Laos. This crop is expanding rapidly in certain 

villages in the north of Oudomxay Province. Th e crop mostly spreads through contract 

ÍÈÙÔÐÕÎɯÚÐÕÊÌɯÐÛɯÙÌØÜÐÙÌÚɯÔÈÚÚÐÝÌɯÐÕÝÌÚÛÔÌÕÛÚɯÉÌàÖÕËɯÍÈÙÔÌÙÚɀɯÔÌÈÕÚ. 

 Teuka, an Akha village near the Chinese border and Boun Tai District in Phongsali 

Province, has been growing sugar cane since 2008. A Chinese firm supplies plastic, plants, 

ÍÌÙÛÐÓÐáÌÙÚɯÈÕËɯ×ÌÚÛÐÊÐËÌÚȭɯ3ÏÌÚÌɯÐÕÝÌÚÛÔÌÕÛÚɯÈÙÌɯÛÏÌÕɯËÌËÜÊÛÌËɯÍÙÖÔɯÍÈÙÔÌÙÚɀɯÙÌÝÌÕÜÌɯÈÛɯ

annual yield payments. The Chinese company (The You Jong Sugar Company Limited) 

paves roads to facilitate export at no cost as soon as the target area reaches 10 hectares. 

The road network is then maintained at a cost of 5,000 kip ($0.55) per tonne of sugar cane 

produced. This road network is expanding progressively along with sugar cane 

production in Teuka and neighbouring villages. Two variet ies are grown: red sugar cane 

since 2008 and green sugar cane since 2017. Although more profitable, green sugar cane 

is also more difficult to grow, requiring abundant fertilizer use (Malbrunot and Ben 

Moura, 2019). 
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Figure 24: Sugar cane cropping system with: red sugar cane in the background and rain-fed rotation crop rice in the foreground 

(Teuka, July 2019) 

Technical itinerary of sugar cane crops (Figure 25) 

 A sugar cane lives for 5 years. Planting takes place after slash and burning in March 

like other uplands crops. The company helps build billons before planting. NPK fertilizer 

mix is incorporated into the mound. Emamecti n benzoate at 70% insecticide is also mixed 

in with the fertilizers. Approximately 600 kg of NPK per hectare are administered for red 

and 1,200 kg for green sugar cane. Billons are covered with plastic after planting. This step 

requires the most manpower, making it very demanding on families with a small work 

force. 
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Figure 25: Sugar cane rotation schedule 

Initial herbicide spraying takes place in June or July depending on weed growth. 

A selective herbicide is then mixed with another product provided by the company. Since 

the packaging is written only in Chinese, and the company contracts make no mention of 

it, the active molecules are not known. Spraying is repeated 2 to 3 times a year depending 

on weed growth . 

 The first crop is ready from January to April, approximately 1.5 years after 

planting. Leaves are ripped off the stem in November and December before harvesting. 

There are 4 annual yields. Each year villagers repeat the same work of incorporating 

fertilizers and insecti cides in mounds. The rows are then covered with plastic every year. 

Yields begin to diminish during the final year. The land is then burned and hoed for rice 

planting (Figure 24). Farmers prepare the land again 1 year later for another 5 consecutive 

years of sugar cane crops. This rotation seems to be practised by all families, although this 

cannot be confirmed. Sugar cane plantations will never again go uncultivated. Th e main 

reasons behind this agrarian system and landscape transformation can be explained by 

an increase in sugar cane plantation surfaces as well as the required proximity to roads. 

There are not many villages producing sugar cane, although that number is steadily 

increasing. Since this is a new phenomenon, evaluating sustainability is still difficult . 

4.2.5. 3ÌÕÛÈÛÐÝÌɯÊÓÈÚÚÐÍÐÊÈÛÐÖÕɯÖÍɯÚÞÐËËÌÕɯ×ÙÈÊÛÐÊÌÚɯ 

 Swidden agriculture is difficult to classify due to the important role played by 

different crops involved and  global ignorance of soil types. Soil preparation, crops, 

pesticide use, accessibility, land ownership, topographic conditions and rotation lengths 

are all factors to be taken into consideration when attempting to classify sloped plots. 
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Practices differ greatly from one village to the next. A landscape classification, integrating 

physical land -use geographical concepts, is however possible. This classification is 

divided into 2 parts. The first corresponds to a traditional situation while the second refers 

to spaces where new-found road accessibility has led to different developments : 

 Plots at the watershed head (Figure 26) : These plots are usually on the convex section 

of upland plots. Their geographical position is in many ways agronomically and 

economically disadvantageous. Their soils are poorer, or even superficial, and can include 

outcroppings. Accessibility is also often hazardous, making transportation difficult. These 

plots are not sought after for cash crops. They are often farmed for rain-fed rice with 

longer fallow times than in plots used for cash c rops, allowing them to regain their 

fertility. The high position of these plots makes them less susceptible to erosion runoff 

and landslides. 

 

Figure 26: Rain-fed rice hilltop plot (Vangven, March 2019) 

 Land at the bottom or foot of the slope (Figure 27) : These plots of land are usually on 

the concave side of the slope. They are thus generally near waterways at the head of 

watersheds and also more easily accessible by sealed road. These slopes have ergonomic 

qualities. Colluvium is possible through small cracks in the concave slopes. These spaces 

are also the catchment basin for waters from uncultivated land runoff and plots of land 

ÏÐÎÏÌÙɯÜ×ȭɯ"ÖÓÓÜÝÐÜÔȮɯÙÜÕÖÍÍɯÈÕËɯÚÛÌÌ×ɯÚÓÖ×ÌÚɯÈÓÓɯÊÖÕÛÙÐÉÜÛÌɯÛÖɯÛÏÌɯÚÓÖ×ÌɀÚɯÐÕÚÛÈÉÐÓÐÛàɯÈÚɯ

do numerous landslides.  They are translational at the top of the plot, rotational at the 

bottom and sometimes on the banks for landslides linked to re gressive erosion caused by 

a cut in the ravines. These land plots are generally reserved for cash crops, especially corn. 

Considering the importance given to these plots by farmers, they are more farmed which 
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translates into shorter fallow times making the m more susceptible to erosion, to erosive 

runoff and to landslides. These three events lead to short term fertility loss and thus 

smaller yields. This erosion is caused by the above described physical conditions and 

generally shorter rotation practices on the more attractive land plots . 

 

Figure 27: Cornfield at the foot of a slope (Vangven, July 2019) 

 Plots in the immediate vicinity of roads: Road access is a contractual condition for 

growing certain cash crops such as sugar cane. If the bottoms of slopes are easier to 

transform it is not unusual to see sugar cane fields on slope tops and crests when the road 

network allows this. This practice has overturned the more determinist and traditional 

schema. Uplands now are geared to economic development with physical consequences: 

road building with earth moving and filling leads to slope instability with downstream 

land left to deal with heavy runoff or a concentration of erosion sediment linked to road 

building. This then gives ri se to lesser yields. Moreover, sugar cane and the mounds 

needed to grow it block natural runoff. The very deep roots stabilise the soil almost 

completely, preventing erosion. These areas are thus totally transformed by work, new 

crops and the massive changes of the agricultural environment . These changes may raise 

new stakes, such as those encountered in other tropical plurennial agriculture (banana, 

hevea) systems. 
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4.3. $ÕÝÐÙÖÕÔÌÕÛÈÓɯÐÔ×ÈÊÛɯÖÍɯ×ÌÚÛÐÊÐËÌÚɯ 

Table 1 : Identified and used pesticides in the 3 studied villages 

Pesticide Spraying t1ù2  50 in the soil/days 

(source efsa) 

Crops Remarks 

Imidaclopride 

(Insecticide) 

January 104 to 228 Tobacco  Incorporated in mounds with 

fertilizers 

Emamectine 

Benzoate 

(insecticide) 

February 25 to 414 Tobacco/Sugar 

cane 

 

Dimethachlor March 2.4 to 15.6 up to 195.5 

for the main by-product 

Tobacco Villagersô confusion over 

pesticide effects 

Pendimethaline 

(Herbicide) 

Unknown 97 to 270 Tobacco Found in a tobacco field 

Glyphosate 41-48 

(herbicide) 

April to 

May 

Approximately 50 

days, although up to 

1,000 days in anaerobic 

conditions 

Corn ï Galangal ï 

Rain-fed rice ï 

Edges of irrigated 

paddies 

Massive use, perennial weeding 

Paraquat 

(Herbicide) 

April to 

May 

7 to 20 years Corn 2 deaths in Vangven and 7 

cases of severe vomiting; 

accidents during mixing 

Diquat (herbicide) April to 

May 

>1000 days in the soil Corn Similar to paraquat 

Atrazine 80 

(Herbicide) 

June to 

July 

15 to 100 days Corn Packages found in waterways, 

very soluble  

Cypermethrine 

(insecticide) 

Seeding 2 to 24 days Corn Systematic skin contact during 

seeding (including children), 

indirect digestion during meals 

Metsulfuron 

Methyl ¨ 15 % 

(Herbicide) 

Post 

sprouting 

9 to 47 days Uplands rice  

Butachlor 

(herbicide)   

Post 

sprouting 

Not found Irrigated rice Very toxic for the environment. 

Similar to alachlor very soluble 
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The above table shows how difficult it is to evaluate pesticide residue. Molecular 

half -ÓÐÍÌɯȹÛƕɦƖɯ50) varies greatly in function of observed protocols. In -field trials almost 

always tend to increase deterioration times in relation to laboratory half -life estimates. 

Also, these numbers do not distinguish between deteriorated and transported material 

and both processes impact the amount of pesticides remaining in the soil. 

 It would also be interesting to create a soil pesticide residue follow -up protocol for 

the project villages. A protocol of this type would help analyse molecule residue in fallow 

land and in alluvial plains as well as evaluate molecule persistence and the amount of 

transport involved in pesticide transfer . 

4.4. /ÌÚÛÐÊÐËÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕÚɯÌÚÛÐÔÈÛÌɯ 

It is not possible to estimate environment pesticide concentrations with data 

collected during in terviews. Molecular evolution in low mountainous tropical soils is 

largely unexplored and half -ÓÐÝÌÚɯȹÛƕɦƖɯƙƔȺɯÐÕɯÛÏÐÚɯÌÕÝÐÙÖÕÔÌÕÛɯÈÙÌɯÛÖÖɯÝÈÙÐÈÉÓÌɯÛÖɯÎÐÝÌɯÈÕɯ

exact estimate of pesticide flux. An attempt was made in this study to quantify sprayed 

concentrations of often-used molecules. The goal is to get a more quantitative view of the 

effects of pesticides in function of the crops on which they are used. Three semi-directive 

interviews were conducted to collect data. These data (Table 2) are estimates from 

exchanges with villagers. Five to 6 villagers in Houaylack -Vangven Village and 2 in Teuka 

Village took part in these conversations. 

Table 2: Sprayed pesticide concentrations (estimate made by village committee members) 

Pesticide Houaylack-Vangven Teuka 

Glyphosate 41 1,47 L/ha 1,9 à 4 L/ha 

Glyphosate 48 4,32 L/ha / 

Paraquat 0,85 L/ha 0,1 à 0,2 L/ha 

Imidaclopride  0,009 L/ha / 

 Results show that spraying practices are unclear and can lead to health problems. 

Sprayers must therefore be trained to adapt their spraying practices. These numbers are 

unfortunately of no use in estimating pesticide concentrations in function of crops. . 

4.5. "ÖÕÊÓÜÚÐÖÕ 

Field research led to an understanding of the vast diversity of agricultural 

practices. Traditional activities are practised alongside the development of cash crops and 

the economic opening of villages. Contract farming, and more generally cash crops, have 

significantly increased household revenues. Pesticide use has become widespread as a 

consequence. Their use is contractual on tobacco crops in Mainatao and in sugar cane 
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crops in Teuka. Pesticides also allow extending crops to larger surfaces and therefore in 

greater volumes leading to higher revenues in Houaylack -Vangven. 

Villagers, however, are adopting different pesticide use schemas. In Mainatao, 

pesticide use is linked only to tobacco crops and no pesticides are used on any other crops. 

In Houaylac k-Vangven, pesticides are mostly used on corn to weed large fields, although 

they are increasingly used on irrigated and rain -fed rice. Finally, in Teuka, pesticides are 

used on all crops, including those grown for domestic consumption. Phytosanitary 

produ cts have taken over this village and are the main crop management tools. Pesticide 

presence thus varies greatly. There are vast differences between villages as well as 

between families. Until now, some families choose to not use pesticides while others 

employ outsiders to spray in their place. Finally, some families use a mix of products, 

increasing overuse and the risks of the cocktail effect. 

 Sediment transfer in the uplands takes place mainly in May and June when soils 

are bare and storms are local and infrequent (Tuan, et al., 2014). This period coincides with 

the 2 main spraying times. Pesticide transfer and top -soil erosion take place, therefore, 

at the worst moment in the season . Pesticides do not have enough time to degrade before 

being taken by surface water runoff. This period is critical. A second dose is sometimes 

needed if a storm takes place soon after the initial spraying. This problem causes 

highly toxic and fast acting pr oducts, such as paraquat, to be used. The imprecision of 

weather prediction is a real problem in measuring pesticide doses on most slope crops. 

Pollution can therefore be a large local problem leading to the destruction of aquatic fauna 

and flora. Two such cases were noted and reported in La District. 

Landscape analyses and interviews conducted during this study could not permit 

a clear definition of the most pesticide polluted zones. However, the study did clearly 

identify the uplands as the source of both  pesticides and sediments and the valley beds 

as catchments. Thus, irrigated rice paddies are by nature not prone to mobility and 

upstream yearly sediment accumulation. The uplands, on the other hand, are very 

mobile spaces. Rotation schedules and crop choices have great economic repercussions. 

Pesticide use, runoff and erosion vary greatly from spot to spot . 

5. #ÌÚÊÙÐ×ÛÐÖÕɯÖÍɯÏàËÙÖɪÚÌËÐÔÌÕÛɯ×ÙÖÊÌÚÚÌÚ 

5.1. "ÓÈÚÚÐÍÐÊÈÛÐÖÕɯÖÍɯÜ×ÓÈÕËÚɯÌÙÖÚÐÖÕɯÈÕËɯÈÊÊÜÔÜÓÈÛÐÖÕɯ×ÙÖÊÌÚÚÌÚ 

Types of erosion: 

 Surface erosion, has all the main ingredients of pesticide and suspended solids 

transfer. Storms waterproof the bare soil and break down aggregates for runoff waters to 

transport. Seasonality and pedology also play important roles in triggering and 
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determining the size of sediment fluxes. At the start of the rainy season, ashes from 

swidden practices and aggregates flaking off the dry land (Reulier, 2015) are swept away 

by the first storms. The soil which has been exposed due to herbicides and ploughing 

increase this risk. Surface runoff concentration amasses in ravines which are further cut 

into in function of their gradient  (Janeau, et al., 2003). 

 

Figure 28: Erosion and accumulation schematisation in a Lao agricultural watershed 

 Many  landslides  (Figure 29) have damaged the topography. There are rotational 

type slides on shallow slopes (Figure 28, B) and translational slides on steep slopes (Figure 

28, A). Sediment transfer is usually stockpiled in the landslide scree. When the landslide 

cuts through a ravine or a thalweg bed (Figure 28, A), sediment release is very quick. The 

beginnings of future landslides are sometimes visible several weeks, or even months, in 

advance through expansion fractures in the land . 

Two types of surface erosion coexist, erosive runoff and landslides. These two 

types are kinetically different and call upon opposite temporal stakes . Landslides cause 

localised sediment displacement with differed transfers  while runoffs cause a 

generalised displacement  rarely affecting pedologic structure beyond a depth of 2 

centimetres  
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Figure 29: Translational landslide (Houaylack, March 2019) 

Accumulation shapes: 

When the landslide scree is not attached to the hydrographic network final 

landslide screes can become surface runoff catchments leading to accumulation increase. 

These screes are not, however, the only accumulation shapes found on the slopes. A 

ravine or a thalweg with intermittent runoffs can also become an alluvial fan (Figure 28, 

C) in case of slope rupture. Multiple fans formed by runoffs or landslides can make 

erosion and accumulation processes even more difficult to characterise. 

 Certain forms of erosion are aggravated by anthropic construction. Roads and 

paths, which are very impermeable, generally favour erosion  (Figure 30). They are highly 

unstable whether they are filled in or dug out. Erosion is thus important enough and can 

lead to surface erosion in the case of a raised road and regressive erosion where earth has 

been excavated. 
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Figure 30: Surface erosion linked to a farming path at Teuka (July, 2019) 

 (ÛɯÐÚɯËÐÍÍÐÊÜÓÛɯÛÖɯËÐÚÛÐÕÎÜÐÚÏɯÉÌÛÞÌÌÕɯÛÏÌɯÏàËÙÈÜÓÐÊɯÕÌÛÞÖÙÒɀÚɯÐÔÔÌËÐÈÛÌɯÛÙÈÕÚÍÌÙÚɯ

and the sediments stocked in a plot of land due to different accumulation shapes . Local 

stakes are minor for pesticides since they are poured out in the uplands. On the other 

hand, transport stakes are higher , since these slopes are hydro-sediment transfer 

initiation zones. Frequent emptying of accumulation shapes and runoff are the causes of 

regular sediment transfers. Watchfulness varies in function of shapes. Impor tant 

suspended solid transport generally takes place at the beginning of the rainy season 

when the bare soil is impregnated with pesticides . De-stocking sediment accumulations 

during the dry season or during burning increases the amount of transport. Also, heavy 

rains in August and September cause soil saturation leading to landslides .  

5.2. "ÓÈÚÚÐÍÐÊÈÛÐÖÕɯÖÍɯÏàËÙÖɪÚÌËÐÔÌÕÛɯÊÖÕÕÌÊÛÐÖÕÚ 

Four main hydraulic connections have been identified : 

 Direct connections to different waterways which drain the plot (Figure 31). These 

connections are linked to swidden agriculture and the ways in which farmers divide the  

land. These observations were made in the 3 study villages and can be imputed to the 2 

project districts. When this connection is observed, the land is divided on ridge lines. The 

plot is thus often superposed with small watershed head valleys. This schem a cannot be 

reproduced in every province. In Houaylack -Vangven, this connection concerns 

approximately ¾ of the total connected surface. 
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Figure 31: Direct connections at the watershed head (Houaylack, May 2019) 

 Direct connections to downstream accumulation shapes be they wet zone rice paddies 

or rain -fed terraces. Accumulation zones can be affected by landslides. They can also be 

affected by runoff w ater. 

 Indirect connections via irrigation networks (Figure 32) for rice paddies or ponds. Once 

again, this connection is linked to swidden practices and consists of taking advantage of 

burning on the slope to clean out the irrigation canal before immersion. This connection 

has direct consequences for valley floor rice paddies, be it through sediments or pesticide 

contamination.  

 

Figure 32: Indirect connections via an irrigation network (Vangven, July 2019) 

 Indirect connections via the road network: the steady development of farming roads in 

some villages has made the nature of hydraulic connections progressively more complex. 

All situations  are possible: 
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¶ - The road/slope connection, which generally leads to considerable erosion 

on the slopes which are the catchment areas for runoff water from the roads. Yield 

loss due to sediment flow is also high. 

¶ - Road/paddy connections, which can raise stakes in terms of water quality 

and sediment accumulation in the plots . 

¶ - Slope/road/slope connections, which probably exist in Teuka although they 

have not been observed 

¶ - Slope/road/paddy connections, which probably exist in Teuka although 

they have not been observed 

5.2.1. #ÌÛÌÙÔÐÕÈÛÐÖÕɯÖÍɯÚÌËÐÔÌÕÛɯÚÐÕÒÚɯÈÕËɯÈÙÌÈÚɯ×ÖÛÌÕÛÐÈÓÓàɯÈÍÍÌÊÛÌËɯÉàɯ×ÌÚÛÐÊÐËÌɯ

ÍÓÜßɯ 

 Sediment sinks are only found on the valley floor . A slope of up to 10% can be 

enough to cause accumulation on condition that the spread surface is as large as possible. 

The most frequent accumulation shapes are alluvial fans and alluvial overflowing. 

Sediment discharge delays are quite variable due to mechanisms of fluvial 

geomorphology. Sediment deposits in a minor bed can be remobilised at the next flooding 

where    overflow deposits or sediment spread in rice paddies can accumulate over 

decades or even centuries. Sediment accumulation and de-stocking are also influenced by 

man-made valley floor developments. Accumulation in rice paddies is in part controlled 

by irrigation system management. In ponds and lakes sediment reduction by dredging is 

totally artificial (Figure 33). These sediment sinks are not confronted with sediment and 

pollution transport. They do, however, present considerable local pollution 

accumulation stakes . 
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Figure 33: Ponds connected to Vouaylack-Vangven Village (Lespez, 2018) 

5.3. "ÈÙÛÖÎÙÈ×ÏàɯÈÕËɯÔÖËÌÓÓÐÕÎɯ 

Three cartographies are presented in this section. For each of the 3 presentations, 

methodological choices and tools are detailed. Houaylack-Vangven Village was chosen 

for t his cartography because its agricultural zone covers 3 watersheds on both banks of 

the Nam Pak River (Figure 34). Thanks to this, it is easy to encompass from a geographical 

point of view. Also, the public health risks and stakes seem higher than in the other 2 

villages. 
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Figure 34: Houaylack and Vangven Village watershed study area (Sources : Sentinel 2, Alos Palsar) 

These maps help identify the risks of pesticide flows, stakes (sensitive areas) and 

the link between the 2 spaces (section 2.3) : 

¶ Erosion risk uplands map (Figure 39), measuring the extent of pesticide flow 

risks. 

¶ Sensitive areas map (Figure 40), showing a cartography of  stakes. 

¶ Hydro -sediment connections map (Figure 42), highlighting the links 

between risks and stakes so as to better define the risk . 

5.3.1. ,ÖËÌÓɯÖÍɯÜ×ÓÈÕËÚɯÙÜÕÖÍÍɯÙÐÚÒɯÚÜÚÊÌ×ÛÐÉÐÓÐÛàɯ 

5.3.1.1. %ÖÙÌÞÖÙË 

 This is an empirical model. These models are easy to set up and help establish 

relationships between chosen variables. Since these variables are the result of empirical 

landscape observations or interviews, this type of model is of great value. 

 This cartography stems from maps detailing natural and technological risks which 

were produced in France. The nature of the cartography is to match physical data to 

obtain a better understanding of risks, and socio-economic data to better grasp stakes in 

order to apply to high risk zones regulations concerning population, land -use orientation 

and management. The objective is to mix and match data in order to target 2019 swidden 

parcels which were touched by erosion (cf. 5.1) and thus by pesticide flows so as to 

adapt management methods . This data mixing method is known as ȿÌß×ÌÙÛɀ or ȿËÐÙÌÊÛɀ 
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ȹ%ÙÌÚÚÈÙËȮɯƖƔƕƘȺɯÈÕËɯÙÌÓÐÌÚɯÖÕɯÛÏÌɯÚÛÜËàɯÓÌÈËÌÙɀÚɯÎÙÖundwork and his/her definition of the 

importance of these variables in the cartography. 

5.3.1.2. ,ÌÛÏÖËÖÓÖÎà 

 Modelling runoff and erosion vulnerability as a result of swidden practices relies 

heavily on mixing and matching data: the slope is the cause of runoff and landslides. It 

ÐÚȮɯÐÕɯÍÈÊÛȮɯÛÏÌɯÔÈÐÕɯËÌÛÌÙÔÐÕÐÕÎɯÍÈÊÛÖÙɯÐÕɯÛÙÐÎÎÌÙÐÕÎɯÌÙÖÚÐÝÌɯÙÜÕÖÍÍɯÖÕɯÛÏÌɯÙÌÎÐÖÕɀs uplands 

slopes (Janeau, et al., 2003). The shape of slopes is also part of the model since landscape 

analysis demonstrates an absence of landslides and ravines in interfluves and other 

concave sloping areas. However, this phenomena increases where the slope is regular or 

convex. Colluvium accumulations are probably remobilised, which would account for the 

complex landscape often found at the bottom of slopes. Scientific literature and landscape 

analysis also highlight the importance of rotation periods  in  erosion. Rotation time  

reduction is largely responsible for an increase in erosion risks in Southeast Asia (Tuan, 

et al., 2014), and is incorporated in the model. The geographic superposition of chosen 

data is presented in Figure 35 : 

 

Figure 35: Superposition matrix 

 Other data can be integrated in the model, such as qualitative soil data (pedology 

or soil preparation), pesticide use data and crop data. These data would greatly help in 

empirically evaluating erosion susceptibility. Methodological difficulties linked to data 

collection, however, make including them in t his study impossible. The absence of these 

data do not, nevertheless, prevent parallels with the final rendering . 

The 3 chosen variables are sampled in 3 classifications and attributed to 12.5 meter 

cells (DEM Alos -Palsar resolution):  

 

Plots rotation  

Slope gradient 

Slope shape (concave / convex) 
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¶ - The last 3 years for which rotation period  data is available are 2016, 2017 

and 2019 (cf. 2.2.3.2). These plots have been outlined and coded (Figure 36). A code 

from 1 to 3 has been assigned to them1. 

 

Figure 36: Schematic representation of swidden history codes 

 Land-use data in this model also help measure the evolution of cultivated surfaces. 

In the area under study, 6.4% of the total surface is cultivated, representing very weak 

land-use pressure in the region. Cultivated surfaces are also on the rise, confirming 

previous studies showing an increase in cultivated surfaces, especially corn crops 

(Bertiaux, 2015 ; Lespez et al., 2016). 

Table 3: Cultivated surface evolution in Houaylack-Vangven uplands from 2016 to 2019 

Year 2016 2017 2019 Total  

Area (ha) 862 257 283 4420 

Area % 1,95 5,81 6,40 100 

 

¶ Slope classifications were chosen using on-the-ground observations and using the 

slope map (Figure 37). Since the alluvial fans are at a 10% gradient, values below 

10% are in class 1 as they favour accumulation. A further distinction is then made 

between slopes which are above and below 25%. The former (class 2) is susceptible 

to more or less deep rotational landslides with thick colluvium areas, while the 

latter (class 3) is more susceptible to flowing or translational landslides .  

 
1 The lack of data for 2018 leads one to consider that these are 4 consecutive crop years on all or part of the 

plots even if this is difficult to state with certainty.  
2 2016 Landsat images date from April 28. This very weak value is unexplained, although several hypotheses 

have been put forward to explain it: i/ most burning took place outside the study area, ii/ it was a year with 

late burning, iii/ economic reasons. 

Rotation Year 
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Figure 37: Slope map and vulnerability classification 

 This classification indicates that 61% of all cultivated surfaces have a gradient of 

more than 25%. Also, if only 6.4% of the total surface is under cultivation ( Table 3), these 

uplands are also high gradient and thus very erosion susceptible (Table 4). It should also 

be noted that approximately 7% of cultivated upland surfaces are on a gradient of less 

than 10%. These areas are mostly alluvial valley floor plots for which connections are the 

most difficult to establish . 

Table 4: Cultivated surfaces by gradient 

Slope gradient  <10 % 10 à 25 % >25 % Total  

Area (ha) 19,76 90,5 172,74 283 

Area (%) 6,98 31,98 61,04 100 

 

¶ The index is relative for slope shapes, since slopes having a positive value are 

concave while those having a negative value are convex. Regular slopes are close 

to zero. Field observations indicate that interfluve plots and tops of slopes, thus 

convex (class 1), are less affected by landslides and erosive runoff while plots at 

the foot of sheds and concave (class 3) are more eroded. Regular slopes (class 2) are 

included in the model, which is an error since these regular slopes can react in 

different ways in function of their position in the shed and the degree of their 

gradient. Further study on the use of slope shapes as a cartographic risk variable 

is needed. 
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These 3 classes are then combined (Figure 38, a.,) before being re-sampled by the 

ȿÌß×ÌÙÛɯÈ××ÙÖÈÊÏɀɯȹFigure 38, b.,) to obtain an erosion risk map (Figure 39). The variables 

are simply combined in order to create a new code. For example, a pixel with a class 1 

slope and a class 1 rotation system is combined in a new code which is 111. Following this, 

the classification in 4 classes of vulnerability, from weak to very strong, consists of 

classifying the newly created codes. If we go back to the principle of a contingency table, 

but with 3 variables, each of these coded pixels receive a value from 1 to 4 in function of 

their vulnerability . 

 

Figure 38 : Combination and re-sampling of variables approach 

 



64 

 

 

Figure 39: Map of uplands erosion risk (Houaylack-Vangven, 2019) 
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5.3.1.3. 1ÌÚÜÓÛÚ 

  Cartographic results are compatible with field observations. One can be tempted 

to extend these results to plots which have not received the same amount of attention. 

Indeed, 2 plots south of Vangven which were studied intensely and which greatly 

influenced uplands landscape classification are opposites. To the south, a plot of corn at 

the foot of a very eroded slope and to the north a rice plot at the top of a hill which has 

been spared the effects of erosion. It must be stated that plot size does not seem to be a 

risk factor . Certain smaller plots are at much greater risk than others on higher ground . 

 This observation allows us to extend this generalisation to other plots in the study 

area and to even extend it to other project villages. Such a projection would require further 

field work investigation, including landslide event verification. However, the inherent 

particularity of swidde n agriculture lies in these seasonal changes requiring new land-

use data collection each year. 

 These small empirical models are adapted to their target contexts and cannot 

therefore be extended further. If the obtained results are satisfactory, it is a far cry to 

attempt juxtaposing these to further study areas. These models also tend to demonstrate 

what the researcher is seeking. The small number of variables and the empiric division 

into classes as well as the low quality of elevation data thus highlight the limits of this 

cartographic representation. 

5.3.2. "ÈÙÛÖÎÙÈ×ÏàɯÖÍɯÚÌÕÚÐÛÐÝÌɯÈÙÌÈÚɯ 

 Sensitive area cartography is biased. It consists of spatialising different identified 

public health stakes. These stakes are concentrated along roads and paths, in villages 

and rice paddies, along waterways and more generally in alluvial valley beds . The 

cartography of these areas is thus a simple superposition of mostly digitalised vectorial 

layers. The analysis of a single village is not necessarily restrictive. Indeed, Teuka and 

,ÈÐÕÈÛÈÖɯ5ÐÓÓÈÎÌÚɯÏÈÝÌɯÚÐÔÐÓÈÙɯÚÌÕÚÐÛÐÝÌɯÈÙÌÈÚɯÌÝÌÕɯÛÏÖÜÎÏɯ3ÌÜÒÈɀÚɯÚÜÙÍÈÊÌÚɯÈÙÌɯÚÔÈÓÓÌÙɯ

than those of Mainatao. 
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Figure 40: Sensitive area map (Houaylack-Vangven, 2019) 
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5.3.3. "ÈÙÛÖÎÙÈ×ÏàɯÖÍɯÏàËÙÈÜÓÐÊɯÊÖÕÕÌÊÛÐÖÕÚ 

5.3.3.1. ,ÌÛÏÖËÖÓÖÎà 

The objective of this section is to measure connectivity levels on different swidden 

plots in the Houaylack -Vangven watershed. The purpose of this map is to quantify the 

uplands surface area the sediment production of which can end up flowing towards the 

previously described sensitive areas. 

 This method stems from work carried out by Romain Reulier (2015) on hydro -

ÚÌËÐÔÌÕÛɯÊÖÕÕÌÊÛÐÖÕÚȮɯÐÕɯÞÏÐÊÏɯÌÈÊÏɯ×ÓÖÛɀÚɯ×ÜÕÊÛÜÈÓɯÖÜÛÓÌÛɯÐÚɯÔÈ××ÌËȭɯ3ÏÌÚÌɯÖÜÛÓÌÛÚɯÊÈÕɯ

be a waterway or a sensitive ÈÙÌÈɯȹÙÐÊÌɯ×ÈËËàȮɯÈÓÓÜÝÐÈÓɯÛÌÙÙÈÊÌȺȭɯ.ÕÊÌɯÈÎÈÐÕȮɯÖÉÑÌÊÛÚɀɯÚ×ÈÛÐÈÓɯ

discretisation is done by resolution 12.5m pixels. Resolution quality is wanting especially 

in connection areas or at the foot of a slope. The waterways used in this cartography are 

theoretical since they could not be digitalised manually. To make up for this lack of 

precision, three connection maps will be tested: 

¶ The first, connections to waterways and rice paddies (Figure 41, A), is the only one 

published in this report  (Figure 42). 

¶ The second includes buffer zone connections to make up for possible waterways 

positioning errors and to intersect a larger number of plots (Figure 41, B). 

¶ The third int egrates mapped-out valley floor connections in the previous section 

(Figure 41, C). 

 

Figure 41 : Selection schema (in pink) of pixels thought to be connected or the 3 tested iterations. Each intersection between 

selection (in pink) and swidden plots constitutes a connection. 
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Figure 42: Hydro-sediment waterways connections map (Houaylack-Vangven, 2019) 
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These three iterations help evaluate the various errors implicit in this cartographic 

approach (Figure 43) while initiating connectivity quantifications. An estimate of  

connected waterway linear spaces and surfaces is now possible . These connected plots 

are not all necessarily so. For each connection, theoretical flow-ways taken from digital 

ÌÓÌÝÈÛÐÖÕɯÔÖËÌÓÚɯÈÙÌɯÜÚÌËɯÛÖɯÔÈ×ɯÖÜÛɯÌÈÊÏɯ×ÓÖÛɀÚɯÊÖÕÛÙÐÉÜÛÐÖÕɯáÖÕÌȭɯ3ÏÐÚɯÈÓÚÖɯÏÌlps 

measure connection sizes and potential plot connectivity . 

5.3.3.2. 1ÌÚÜÓÛÚ 

This cartography supplies us, for the first time, with numbers measuring the Lao 

uplands connectivity to their hydrographic downstream . It also allows us to estimate 

that for the Houaylack and Vangven watersheds between 66% and 71% of the plots are 

connected to the hydrographic network. These parcels, however, are not entirely 

connected, since between 44% and 51% of swidden surfaces are connected to either a 

waterway or a sensitive zone . The connections map (Figure 42) highlights that  the larger 

connections are on small rivers at the top of the slope , which aligns with landscape 

analysis estimates. 

Table 5: Uplands surfaces connected by 3 iterations 

Iterations  A B C Total plot s 

Area (ha) 125 131 144 283 

% 44 46 51 100 

Plots nb  69 663 71 100 

This cartographic tool also allows us to make an estimate of the linear waterway to 

protect. In Houaylack -Vangven, approximately 11 km of waterway make up direct 

pesticide entry points into the hydrographic network . These results demonstrate that 

case-by-case protection can only be done by the villagers themselves as the on-site 

workload would be too much for district or CCL personnel. 

 
3 Iteration B does not include valley bottom rice paddies which seem to play an important role in watershed 

hydraulic connections in the study area.  
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Figure 43: Map comparing the 3 iterations 
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5.3.3.3. "ÈÙÛÖÎÙÈ×ÏÐÊɯÓÐÔÐÛÈÛÐÖÕÚɯ 

With this map, one can see the margin of error implied by the previous 

cartography. Without measuring them, the various represented iterations are the cause of 

connection evolutions in the plots at the bottom of the slope located in the alluvial valleys. 

The connectivity of plots near alluvial plains is still difficult to evaluate. Connections are 

often more complex with (i) the presence of an ir rigation network, (ii) diversified land -

uses, and (iii) greater diffusion with slope ruptures playing a role in the size of the 

connection although this remains difficult to see with the DEM used. As valleys grow and 

slopes get smaller, connections are increasingly difficult to evaluate since the slope is no 

longer the most important connectivity factor . 

For other plots (plots at the head of watersheds or disconnected plots), changes are 

slight and numbers are only minimally higher. This tool permits efficiently mapping and 

measuring watershed head connections when the slope gradient is large and waterways 

go through the plots . It gives significantly less satisfying results for plots located in 

alluvial plains for which other tools and investigations a re needed. 

 

Figure 44: Riparian forest in Vangven Village, (Lespez, 2018) 

Several possible improvements can be explored. The first would be to examine the 

role of runoff depth in suspended solids and pesticide transport, notably i n its ability to 

go through certain buffer zones (Figure 44). Further study into sediment traps would be 

needed to understand this. Modelling use for dynamic connectivi ty cartography is also 






























