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https://ourworldindata.org/meat-production
https://landportal.org/book/countries/thailand-context-and-land-governance
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WKH�LPSRUWDQW�VRFLR�HFRQRPLF�LPSDFWV�RI�IDUPLQJ�

FRPPXQLWLHV�HQWHULQJ�LQWR�FDVK�FURSSLQJ�

7ZR�SULQFLSDO�IRUPV�RI�GDWD�DUH�XVHG�

1DWLRQDO�DQG�VXE�QDWLRQDO�ODQG�XVH�GDWD�LV�
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FRXQWULHV�LQ�WKH�0HNRQJ�UHJLRQ��&OHDU�JHR�GDWD�

LV�PLVVLQJ�KHUH��DQG�WKH�GDWDVHWV�VKRXOG�EH�

WDNHQ�DV�LQGLFDWRUV�RI�ODQG�XVH�UDWKHU�WKDQ�
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UHJLVWHUHG�DQG�DJDLQ�WKH�GDWD�VKRXOG�EH�

YLHZHG�DV�LQGLFDWLYH�UDWKHU�WKDQ�SUHFLVH�



����������������� $�6WRU\�DERXW�0DL]H

KWWSV���VWRU\PDSV�DUFJLV�FRP�VWRULHV��EEG�H�����I��H�����DG���D����DE�SULQW ����

,Q�D�UHPRWH�SDUW�RI�0DH�&KDHP�GLVWULFW��&KLDQJ�

0DL�SURYLQFH��D�PDL]H�VLOR�LV�IRXQG�ZKHUH�WKH�

ORFDOO\�SURGXFHG�FURS�LV�ERXJKW��VWRUHG�DQG�WKHQ�

WUDQVSRUWHG�RQWR�DQ�DQLPDO�IHHG�SURFHVVLQJ�SODQW��

,Q�����������RI�ODQG�XVHG�WR�SURGXFH�PDL]H�LQ�WKLV�

GLVWULFW�ZDV�XQWLWOHG��

7KH�VWRU\�KDV�ILYH�SDUWV��



����������������� $�6WRU\�DERXW�0DL]H

KWWSV���VWRU\PDSV�DUFJLV�FRP�VWRULHV��EEG�H�����I��H�����DG���D����DE�SULQW ����

���/DQG�XVH�FKDQJHV�LQ�

7KDLODQG�IRU�PDL]H�

SURGXFWLRQ

���7KH�H[WHQVLRQ�RI�

FRPPHUFLDO�PDL]H�

WKURXJK�WKH�0HNRQJ�

UHJLRQ

���(QYLURQPHQWDO�

LPSDFWV�RI�WKH�VKLIW�LQ�

ODQG�XVH�IRU�PDL]H�

���7KH�MRXUQH\�RI�

PDL]H�IURP�DQLPDO�

IHHG�WR�SUHSDUHG�

SRXOWU\�SURGXFWV

���7KH�SURVSHFWV�RI�D�

QHZ�PDL]H�ERRP



����������������� $�6WRU\�DERXW�0DL]H

KWWSV���VWRU\PDSV�DUFJLV�FRP�VWRULHV��EEG�H�����I��H�����DG���D����DE�SULQW ����

���/DQG�XVH�FKDQJHV�LQ�7KDLODQG�
IRU�PDL]H�SURGXFWLRQ�

$�YLHZ�RI�ODQG�XVH�IRU�PDL]H�LQ�7KDLODQG�UHIOHFWV�

HFRQRPLF�JURZWK�LQ�WKH�FRXQWU\��$W�WKH�EHJLQQLQJ�

RI�WKH�����V��HFRQRPLF�SROLF\�IRFXVHG�RQ�

H[SDQGLQJ�WKH�H[SRUW�RI�SULPDU\�DQG�DJULFXOWXUDO�
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ODUJHVW�FRQJORPHUDWHV��UDQ�SDUDOOHO�WR�WKH�

GHYHORSPHQW�RI�D�YHUWLFDOO\�LQWHJUDWHG�YDOXH�

FKDLQ�OHDGLQJ�IURP�PDL]H�SURGXFWLRQ�WR�WKH�

SRXOWU\�VHFWRU��
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)XUWKHU�FRPPHUFLDOLVDWLRQ�RI�DJULFXOWXUH�LQ�WKH�

����V�OHG�WR�D�SHDN�RI�ODQG�XVH�IRU�PDL]H�

SURGXFWLRQ��7KLV�UXQV�SDUDOOHO�WR�KLJK�*'3�JURZWK�

UHDFKLQJ�LQWR�GRXEOH�GLJLWV�EHWZHHQ������DQG�

������JDLQLQJ�7KDLODQG�D�UHSXWDWLRQ�DV�D�

GHYHORSPHQW�VXFFHVV�VWRU\���7KH�VPDOOKROGHU�KDV�

EHHQ�D�NH\�DFWRU�KHUH�DV�WKH�SULQFLSDO�VRXUFH�RI�

SURGXFWLRQ��XQGHU�WHFKQLFDO�DQG�ILQDQFLDO�

VXSSRUW�IURP�WKH�6WDWH��

�

7KH�PDSV�RSSRVLWH�FRPSDUH�WKH�VL]H�RI�
DJULFXOWXUDO�ODQGKROGLQJV��JLYHQ�LQ�UDL��DQG�
PDL]H�SURGXFWLRQ�IURP����������LQ�NJ�SHU�UDL���
DV�FRPSLOHG�E\�WKH�5R\DO�7KDL�6XUYH\�

'HSDUWPHQW��,Q�D�WLPH�RI�JUHDW�H[SDQVLRQ�IRU�

IDUPLQJ��WKHUH�LV�QHYHUWKHOHVV�D�FRQFHQWUDWLRQ�RI�

KROGLQJV�LQ�WKH�FHQWUH�DQG�QRUWKHDVW�RI�WKH�

FRXQWU\��ZLWK�PDL]H�IRFXVHG�LQ�WKH�FHQWUH�

https://en.wikipedia.org/wiki/Rai_(unit)
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$OWKRXJK�ODQG�XVH�SHDNHG�LQ�WKH�PLG�����V��

VXEVHTXHQW�GHFUHDVHV�KDYH�EHHQ�FRPSHQVDWHG�E\�

LQFUHDVHG�\LHOGV�WKURXJK�WKH�SURYLVLRQ�RI�K\EULG�

VHHGV��

$�QHZ�ERRP�VWDUWHG�DURXQG��������DV�JOREDO�
IRRG�SULFH�VSLNHV��LQFUHDVLQJ�WKH�PDUNHW�YDOXH�
RI�WKH�FURS��8VLQJ�GDWD�IURP�WKH�2IILFH�RI�

$JULFXOWXUDO�(FRQRPLFV��SURYLQFLDO�OHYHO�

SURGXFWLRQ�FDQ�EH�PDSSHG�RXW��7KH�WKUHH�

YLVXDOL]DWLRQV�LQ�WKH�PDS�FRYHU�D�WHQ�\HDU�SHULRG��

IRU�������WKH�EHJLQQLQJ�RI�WKH�ODWHVW�ERRP��������

�WKH�SHDN�RI�ODQG�XVH�GXULQJ�WKH�ERRP��DQG������

�SRVW�ERRP�SURGXFWLRQ���'XULQJ�WKH�VHFRQG�KDOI�RI�

WKH�����V��WKHUH�ZDV�D�VKLIW�RI�SURGXFWLRQ�IURP�

WKH�FHQWUDO�UHJLRQ�WR�WKH�QRUWK��SDUWLFXODUO\�LQ�WKH�

SURYLQFHV�RI� 7DN�� &KLDQJ�5DL�DQG� 1DQ��

7KHUH�LV�DOVR�D�FRUH�DUHD�RI�SURGXFWLRQ�IUDPHG�E\�

D�EDQG�RI�KLOOV�PRYLQJ�WKURXJK� /RHL��

3KHWFKDEXQ��DQG� 1DNKRQ�5DWFKDVLPD��DOVR�

NQRZQ�DV�.KRUDW��SURYLQFHV��6LQFH�������
SURGXFWLRQ�OHYHOV�KDYH�EHHQ�PRUH�YRODWLOH��
VXJJHVWLQJ�WKH�HQG�RI�WKH�ODWHVW�PDL]H�ERRP��

6KRZ�KDUYHVWHG�DUHD��KD��LQ�����

6KRZ�KDUYHVWHG�DUHD��KD��LQ�����

http://www.esri.com/
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���7KH�H[WHQVLRQ�RI�FRPPHUFLDO�
PDL]H�WKURXJK�WKH�0HNRQJ�
UHJLRQ

,QFUHDVHG�ODQG�XVH�IRU�PDL]H�SURGXFWLRQ�LQ�
&DPERGLD��/DRV�DQG�0\DQPDU�KDV�EHHQ�PRUH�
UHFHQW�FRPSDUHG�WR�7KDLODQG��7KHUH�DUH�FHUWDLQ�
KLVWRULFDO�G\QDPLFV�DW�ZRUN�KHUH��$IWHU�

H[SHULPHQWDWLRQV�LQ�VRFLDOLVP��WKHVH�WKUHH�

FRXQWULHV�VKLIWHG�WRZDUGV�RSHQ�PDUNHW�HFRQRPLHV�

IURP�WKH�ODWH�����V�LQWR�WKH�����V��7KLV�DOORZHG�

LQYHVWPHQW�IURP�UHJLRQDO�FRUSRUDWLRQV��LQFOXGLQJ�

WKRVH�IURP�KLJKHU�LQFRPH�FRXQWULHV�VXFK�DV�

7KDLODQG�

7KH�JOREDO�IRRG�SULFHV�VSLNHV�DOVR�FDWDO\VHG�
ODQG�XVH�JURZWK�IRU�PDL]H�LQ�WKH�����V��7KHUH�
KDV�EHHQ�VRPH�H[SDQVLRQ�RI�D�GRPHVWLF�PHDW�
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SURGXFWLRQ�V\VWHP�LQ�WKHVH�FRXQWULHV��EXW�WKH�

EXON�RI�WKH�LQFUHDVLQJ�RXWSXW�LV�H[SRUWHG��7KH�

PDMRU�FRUSRUDWH�SOD\HU�LQ�WKLV�H[SDQVLRQ�RI�

UHJLRQDO�SURGXFWLRQ�LV�&3��DOWKRXJK�WKHUH�DUH�QRZ�

VHYHUDO�PXOWLQDWLRQDOV�LQYROYHG�LQ�WKH�VDOH�RI�

VHHGV�DQG�RWKHU�FKHPLFDO�LQSXWV��DQG�GRPHVWLF�

DQLPDO�IHHG�SURFHVVLQJ�SODQWV�

'DWD�VRXUFH��)$267$7

(VUL��+(5(��*DUPLQ��)$2��12$$��86*6�_�(VUL��*DUPLQ 3RZHUHG�E\�(VUL

,I�ZH�ORRN�DW�WKH�VXE�QDWLRQDO�OHYHO�RI�SURGXFWLRQ�

IURP�������WKH�SUHGRPLQDQW�PDL]H�JURZLQJ�DUHDV�

RFFXS\�ERUGHU�DUHDV�IRU�FRQYHQLHQW�H[SRUW��7KLV�

LV�QRW�VROHO\�FDWHULQJ�WR�D�GHPDQG�IURP�7KDLODQG��

6KDQ�6WDWH�LQ�0\DQPDU�LV�WKH�NH\�

SURGXFWLRQ�DUHD�ZLWK�����RI�WKH�ODQG�XVH�IRU�
WKH�FURS�QDWLRQDOO\��8QWLO�ODWH�����������RI�

PDL]H�H[SRUWV�ZHQW�WR�&KLQD��DQG�PXFK�RI�WKH�

FURS�ZDV�WUDGHG�RXWVLGH�RI�IRUPDO�UHJLVWUDWLRQ�WR�

DYRLG�KLJK�WDULIIV��+RZHYHU��D�FODPSGRZQ�E\�

&KLQD�UHVXOWHG�LQ�D�UHRULHQWDWLRQ�RI�PDL]H�WUDGH��

SULPDULO\�RYHUODQG�WR�7KDLODQG�WKURXJK�

0\DZDGG\�0DH�6RW�ERUGHU�JDWH��

http://www.esri.com/
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([SRUWV�IURP�WKH�QRUWKZHVW�RI�&DPERGLD�
�SULPDULO\� %DWWDPEDQJ�SURYLQFH��FURVV�WKH�

ERUGHU�WR�7KDLODQG��ZKLOH�SURGXFWLRQ�LQ�WKH�

VRXWKHDVW�RI�WKH�FRXQWU\�LV�VROG�WR�9LHWQDPHVH�

WUDGHUV��0DL]H�JURZQ�LQ�QRUWKHDVW�/DRV�LV�DOVR�

H[SRUWHG�WR�9LHWQDP��ZKLOH�SURGXFWLRQ�LQ�WKH�

QRUWKZHVW�WUDYHOV�WR�&KLQD�DQG�WR�D�OHVVHU�H[WHQW�

WR�7KDLODQG��

,W�LV�ZRUWK�QRWLQJ�KHUH�WKDW�ZKLOH�WKH�EXON�RI�

PDL]H�UHDFKLQJ�7KDLODQG�LV�XVHG�IRU�DQLPDO�IHHG�

WRZDUGV�WKH�SRXOWU\�VHFWRU��LQ�&KLQD�DQG�9LHWQDP��

VZLQH�LV�WKH�PRUH�SUHYDOHQW�VHFWRU�XVLQJ�DQLPDO�

IHHG�

+DUYHVWHG�DUHD��LQ�KD��IRU�����

+DUYHVWHG�DUHD��LQ�KD��IRU�����

+DUYHVWHG�DUHD��LQ�KD��IRU�����

6LQFH������WKH�JHQHUDO�WDULII�IRU�PDL]H�WUDGLQJ�

XQGHU��$7,*$�$(&��$6($1�7UDGH�LQ�*RRGV�
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$JUHHPHQW�$6($1�(FRQRPLF�&RPPXQLW\��ZDV�

UHGXFHG�WR����IRU�WKH�ZKROH�$6($1�0HNRQJ�

6XEUHJLRQ��$06���+RZHYHU��GHVSLWH�LPSRUWLQJ�WKH�

FURS�IURP�/DRV��&DPERGLD��DQG�0\DQPDU��

7KDLODQG�LPSRVHV�17%V��1RQ�7DULII�%DUULHUV��
WR�SURWHFW�LWV�GRPHVWLF�SURGXFHUV��6LQFH�������
WDULII�IUHH�LPSRUWV�RI�PDL]H�IURP�WKH�WKUHH�

QHLJKERXULQJ�FRXQWULHV�DUH�SHUPLWWHG�IRU�VHYHQ�

PRQWKV���VW�)HEUXDU\�WR���VW�$XJXVW���

7KLV�SHULRG�OLHV�RXWVLGH�WKH�PDLQ�KDUYHVWLQJ�

SHULRG��GXULQJ�ZKLFK�WKH�WDULII�LV������7KH�3XEOLF�

:DUHKRXVH�2UJDQLVDWLRQ��3:2���ZKLFK�LV�D�VWDWH�

HQWHUSULVH�XQGHU�WKH�0LQLVWU\�RI�&RPPHUFH��KDV�

EHHQ�GHVLJQDWHG�WKH�VROH�LPSRUWHU�RI�LQ�TXRWD�

PDL]H��)RU�H[DPSOH��WKH\�VWUXFN�D�GHDO�LQ������WR�

LPSRUW�RQH�PLOOLRQ�WRQV�RI�PDL]H�IURP�0\DQPDU�

YLD�0\DZDGG\��+RZHYHU��WKHUH�DUH�DOVR�
DGGLWLRQDO�UXOHV�IRU�H[SRUWHUV�WR�IROORZ��

LQFOXGLQJ�FHUWLILFDWLRQ�XQGHU�SODQW�TXDUDQWLQH�

UHJXODWLRQV�DQG�'HSDUWPHQW�RI�)RUHLJQ�7UDGH�

5HJXODWLRQV��7KHVH�HIIHFWLYHO\�ZRUN�DV�17%V�
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���(QYLURQPHQWDO�LPSDFWV�RI�WKH�
VKLIW�LQ�ODQG�XVH�IRU�PDL]H

/DQG�XVH�IRU�PDL]H�SURGXFWLRQ�LV�WLHG�XS�ZLWK�
LVVXHV�RI�GHIRUHVWDWLRQ�LQ�7KDLODQG��,Q�WKH�
QRUWK��WKHUH�KDV�EHHQ�FRQFHUQ�IRU�IDUPHU�

HQFURDFKPHQW�RQ�VWDWH�IRUHVWODQGV��DWWUDFWLQJ�WKH�

DWWHQWLRQ�RI�WKH�PLOLWDU\��XUEDQ�PLGGOH�FODVV�

HQYLURQPHQWDOLVWV��%XGGKLVW�DFWLYLVWV��DQG�UR\DOLVW�

WKLQNWDQNV��

)RU�H[DPSOH��LPDJHV�RI�ÍEDOGÎ�PRXQWDLQV�LQ�
1DQ�SURYLQFH�KDYH�JDOYDQL]HG�SXEOLF�RSLQLRQ�
DJDLQVW�IRUHVWODQG�HQFURDFKPHQW�DQG�FRQYHUVLRQ�

LQ�QRUWKHUQ�XSODQGV�DQG�KLJKODQGV��,Q�-DQXDU\�

�����LW�ZDV�UHSRUWHG�WKDW�ÍXS�WR�����PLOOLRQ�UDL�

������PLOOLRQ�KD��RI�KLJK�PRXQWDLQ�ZDWHUVKHG�

DUHDV�LQ����SURYLQFHV�KDG�EHHQ�KHDYLO\�FOHDUHG��

ZLWK���������HQFURDFKHUV�LQYROYHGÎ��3L\DSRUQ�

:RQJUXDQJ�LQ�7KH�1DWLRQ�1HZVSDSHU��

�

�
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<HW�RQH�KDV�WR�EH�FDUHIXO�DERXW�PDNLQJ�VLPSOLVWLF�

DVVXPSWLRQV�RQ�HQFURDFKPHQW��ZKLFK�GR�QRW�

UHIOHFW�WKH�DPELJXLW\�DURXQG�PXFK�ODQG�

GHVLJQDWLRQ�LQ�WKH�UHJLRQ�RU�UHFRJQLVH�WKH�

FRPSOH[�GULYHUV�SXVKLQJ�IDUPHUV�RII�H[LVWLQJ�

ODQG�LQWR�IURQWLHU�DUHDV��

,Q�������WKH�:RUOG�:LGH�)XQG�IRU�1DWXUH��::)��

GUHZ�DWWHQWLRQ�WR�PDL]H�DV�D�VLJQLILFDQW�FURS�

HURGLQJ�WKH�ULFK�ELRGLYHUVH�PRXQWDLQRXV�DQG�

IRUHVWHG�ODQGVFDSH�RI�WKH�'DZQD�7HQDVVHULP�

VWUHWFKLQJ�DORQJ�WKH�7KDLODQG�0\DQPDU�ERUGHU��

,Q�SDUWLFXODU��WKLV�WUHQG�ZDV�LGHQWLILHG�RQ�WKH�

0\DQPDU�VLGH�RI�WKH�ERUGHU��LQ�WKH�YLFLQLW\�RI�WKH�

0\DZDGG\�0DH�6RW�ERUGHU�JDWH��VHHQ�LQ�WKH�EOXH�

ER[��ZKHUH�WKH�FURS�LV�H[SRUWHG�WR�7KDLODQG�

7KH�PDS�RSSRVLWH�QRWHV�WKH�'DZQD�7HQDVVHULP�

/DQGVFDSH�RU�'7/��HQFORVHG�ZLWKLQ�D�UHG�

ERXQGDU\�OLQH���DQG�PDSV�RXW�SURGXFWLRQ�DUHDV�
IRU�WKUHH�HFRQRPLF�FURSV��FRPSDULQJ�ODQG�XVH�

LQ������DQG�������

$OWKRXJK�WKH�EXON�RI�WKH�PDSSHG�DUHD�LV�IRXQG�RQ�

WKH�7KDL�VLGH�RI�WKH�ERUGHU��LW�LV�LQWHUHVWLQJ�WR�QRWH�

WKDW�WKHUH�LV�D�FRQJORPHUDWLRQ�RI�PDL]H�

SURGXFWLRQ�LQ�0\DQPDU�DURXQG�WKH�0\DZDGG\�

0DH�6RW�ERUGHU�JDWH��ZKLFK�KDV�QRZ�EHFRPH�WKH�

SULPH�VLWH�WR�H[SRUW�WKH�FURS�
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(VUL��+(5(��*DUPLQ��)$2��12$$��86*6�_�2SHQ$4��KWWSV���RSHQDT�RUJ���_�6RXUFHV��(VUL��*DUPLQ�,QWHUQDWLRQDO��,¥ 3RZHUHG�E\�(VUL

$�VHFRQG�FRQFHUQ�IRU�PDL]H�SURGXFWLRQ�KDV�EHHQ�

RYHU�LWV�FRQWULEXWLRQ�WR�DLU�SROOXWLRQ��'XULQJ�WKH�
GU\�KRW�VHDVRQ��ZKLFK�VWDUWV�DURXQG�)HEUXDU\�

WLPH��WKH�QRUWK�RI�7KDLODQG�HQGXUHV�D�FKRNLQJ�

VPRJ�IDU�VXUSDVVLQJ�WKH�VDIH�OLPLWV�IRU�OHYHOV�RI�

30������

7KH�PDS�RSSRVLWH�VKRZV�UHFHQW�PHDVXUHPHQWV�
RI�GHFDGDO�PHDQ�30�����OHYHOV��VKRZQ�E\�

FOLFNLQJ�RQ�D�UHFRUGLQJ�UHSUHVHQWHG�E\�D�FRORXUHG�

FLUFOH���

=RRP�RXW�WR�DQ\�JOREDO�ORFDWLRQ�RU�LQ�WR�WKH�

YLFLQLW\�RI�QRUWKHUQ�7KDLODQG�

(DUWKVWDU�*HRJUDSKLFV�_�1$6$�_�(VUL��+(5(��*DUPLQ 3RZHUHG�E\�(VUL

9DULRXV�IDFWRUV�KDYH�EHHQ�DWWULEXWHG�WR�WKH�KD]H�

LQ�1RUWK�7KDLODQG��LQFOXGLQJ�

http://www.esri.com/
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7KH�FOHDULQJ�RI�IRUHVWV�WR�FUHDWH�QHZ�

IDUPODQGbb

7KH�EXUQLQJ�RI�IRUHVW�IORRUV�WR�UHYHDO�YDULRXV�

IRUHVW�SURGXFWV�LQFOXGLQJ�YDOXDEOH�ORFDO�

PXVKURRPV

1DWXUDOO\�RFFXUULQJ�IRUHVW�ILUHV�GXULQJ�WKH�KRW�

VHDVRQ

7KH�EXUQLQJ�RI�PDL]H�VWXEEOH�LQ�SUHSDUDWLRQ�

IRU�WKH�IROORZLQJ�VHDVRQ

3ROLWLFDO�SURWHVW�DJDLQVW�JRYHUQPHQW�SROLFLHV�

WRZDUG�IRUHVW�GZHOOHUV

8UEDQ�EDVHG�DFWLYLWLHV�VXFK�DV�FDU�XVH

,QGXVWULDO�SUDFWLFHVb�

bbbbbbbb

7KHUH�DUH�PDQ\�KRWVSRW�PDSV�DYDLODEOH��VXFK�DV�
WKH�RQH�RSSRVLWH��ZKLFK�DOORZ�WKH�SXEOLF�WR�

REVHUYH�ZKHUH�ILUHV�DUH�WDNLQJ�SODFH�DURXQG�WKH�

UHJLRQ��

)RU�WKH�QRUWK�RI�7KDLODQG�ERUGHULQJ�LQWR�6KDQ�

6WDWH�LQ�0\DQPDU�DQG�QRUWKZHVW�/DRV��VXFK�ILUHV�

DUH�SUHYDOHQW�IURP�DURXQG�)HEUXDU\�WR�$SULO�

HDFK�\HDU��7KH�PDS�RSSRVLWH�VKRZV�KRWVSRWV�IURP�

WKH�ODVW�VHYHQ�GD\V��
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7KHUH�DUH�DOVR�IHDUV�RI�WUDQVERXQGDU\�DLU�
SROOXWLRQ�RULJLQDWLQJ�IURP�PDL]H�SURGXFWLRQ�LQ�

6KDQ�6WDWH��0\DQPDU��DQG�WUDYHOOLQJ�LQWR�1RUWK�

7KDLODQG��8VLQJ�VDWHOOLWH�LPDJHU\��*UHHQSHDFH�

6RXWKHDVW�$VLD�PDSSHG�RXW�ILUH�KRWVSRWV�ZLWKLQ�

PDL]H�SODQWDWLRQ�DUHDV��%HWZHHQ�'HFHPEHU������

DQG�0D\�������WKH\�IRXQG�������ILUH�KRWVSRWV�

ZLWKLQ�SODQWDWLRQV�LQ�8SSHU�1RUWKHUQ�7KDLODQG��

DQG��������KRWVSRWV�ZLWKLQ�SODQWDWLRQV�LQ�6KDQ�

6WDWH��

$OWKRXJK�WKH�SURSRUWLRQDO�FRQWULEXWLRQ�RI�PDL]H�

UHODWHG�DFWLYLWLHV�WR�KD]H�LV�QRW�PDGH�FOHDU��WKH�

VWXG\�FRQILUPV�WKHLU�LQIOXHQFH��,W�LV�DOVR�

QRWHZRUWK\�WKDW�DOWKRXJK�WKH�*UHHQSHDFH�VWXG\�
IRFXVHV�RQ�6KDQ�6WDWH�DQG�QRUWKHUQ�7KDLODQG��
WKH�KLJKHVW�QXPEHU�RI�EXUQ�VFDUV�LQ�PDL]H�
SODQWDWLRQV�DUH�IRXQG�LQ�/DRV��7KLV�FHUWDLQO\�
ZDUUDQWV�IXUWKHU�LQYHVWLJDWLRQ��
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$�WKLUG�HQYLURQPHQWDO�FRQFHUQ�LQYROYHV�WKH�

H[FHVVLYH�XVH�RI�FKHPLFDO�LQSXWV�LQ�PDL]H�
SURGXFWLRQ��$Q�DOOLDQFH�RI�FLYLO�VRFLHW\�JURXSV�LQ�
7KDLODQG��LQFOXGLQJ�WKH�7KDLODQG�3HVWLFLGH�$OHUW�

1HWZRUN��WKH�$OWHUQDWLYH�$JULFXOWXUH�1HWZRUN��

DQG�WKH�)RXQGDWLRQ�IRU�&RQVXPHUV��KDYH�EHHQ�

FDPSDLJQLQJ�VLQFH������WR�EDQ�RU�UHJXODWH�WKUHH�

FRPPRQO\�XVHG�SHVWLFLGHV�LQ�7KDLODQG��7KHVH�DUH�

3DUDTXDW��DQ�KHUELFLGH�WKDW�LV�DOUHDG\�EDQQHG�
LQ�IRUW\�FRXQWULHV�DQG�LPSDFWV�XSRQ�KXPDQ�

UHVSLUDWRU\�DQG�QHUYRXV�V\VWHPV��FDXVLQJ�

IDWDOLWLHV�LQ�WKH�FDVH�RI�H[WHQGHG�FRQWDFW�RU�

LQJHVWLRQ�

&KORUS\ULIRV��DQ�LQVHFWLFLGH�EDQQHG�LQ�(XURSH�
WKDW�FDUULHV�D�ULVN�RI�QHXURORJLFDO�

FRPSOLFDWLRQV��LPSDFWLQJ�RQ�FKLOG�

GHYHORSPHQW�

*O\SKRVDWH��D�ZLGHO\�DYDLODEOH�KHUELFLGH��

GHVSLWH�VWXGLHV�VXJJHVWLQJ�EXW�QRW�\HW�SURYLQJ�

WKDW�LW�FDQ�KDYH�D�FDUFLQRJHQLF�HIIHFW�

2Q�0D\�����������WKH�1DWLRQDO�+D]DUGRXV�
6XEVWDQFHV�&RPPLWWHH�YRWHG�WR�EDQ�SDUDTXDW�
DQG�FKORUS\ULIRV��HIIHFWLYH�IURP�-XQH�����������
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:KLOH�VRPH�IDUPHU�JURXSV�FRPSODLQ�DERXW�

SRWHQWLDO�ORVV�RI�SURGXFWLYLW\��DFWLYLVWV�OREE\�IRU�D�

IXUWKHU�SURKLELWLRQ�RQ�JO\SKRVDWH�

3KRWR��k�:DVRQ�:DQLFKDNRUQ���*UHHQSHDFH

���7KH�MRXUQH\�RI�PDL]H�IURP�
SURFHVVLQJ�LQWR�DQLPDO�IHHG�WR�WKH�
H[SRUW�RI�SUHSDUHG�SRXOWU\�
SURGXFWV
�

0DL]H�SURGXFHG�LQ�RU�H[SRUWHG�WR�7KDLODQG�
SUHGRPLQDQWO\�ILQGV�LWV�ZD\�LQWR�D�YDOXH�FKDLQ�
XVHG�DV�DQLPDO�IHHG�WR�SURGXFH�SRXOWU\�PHDW�
SURGXFWV��7KHUH�DUH�VHYHUDO�ODUJH�FRUSRUDWLRQV�
LQYROYHG�WKURXJKRXW�WKH�YDOXH�FKDLQ��7KH�NH\�

SOD\HU�LV�WKH�PXOWLQDWLRQDO�&3�ZKLFK�ZDV�WKH�ILUVW�

IRUHLJQ�LQYHVWRU�LQ�&KLQD��WKH�ILUVW�PDL]H�UHODWHG�

FRPSDQ\�WR�HQWHU�UHJLRQDO�FRXQWULHV��DQG�LV�WKH�
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ODUJHVW�JOREDO�SURGXFHU�RI�DQLPDO�IHHG�DQG�WKH�

VL[WK�KLJKHVW�EURLOHU�SURGXFHU�

(VUL��+(5(��*DUPLQ��86*6�_�(VUL��+(5( 3RZHUHG�E\�(VUL

�

:KLOH�ODQG�XVH�IRU�PDL]H�SURGXFWLRQ�KDV�

H[SDQGHG�WR�SHULSKHUDO�DUHDV�RI�7KDLODQG�DQG�

DFURVV�WKH�ERUGHU�LQWR�QHLJKERXULQJ�FRXQWULHV��

VXEVHTXHQW�VWDJHV�LQ�WKH�YDOXH�FKDLQ�LQYROYH�D�

JHRJUDSKLFDOO\�FHQWUDOLVHG�IRRG�V\VWHP��,Q�������

7KDLODQG�SURGXFHG������PLOOLRQ�WRQV�RI�DQLPDO�

IHHG��������IRU�SRXOWU\�DQG�������IRU�VZLQH��

����RI�NH\�FRPPHUFLDO�IHHG�PLOOV�DUH�ORFDWHG�LQ�

WKH�FHQWUDO�UHJLRQ�RI�WKH�FRXQWU\��7KLV�LV�WKH�VDPH�

IRU�ODUJH�SRXOWU\�IDUPV��VRPH�RI�ZKLFK�KRXVH�

PRUH�WKDQ���������ELUGV��DQG�ZLWK�PDQ\�

FRQQHFWHG�GLUHFWO\�WR�IHHG�PLOOV�DQG�PHDW�

SURFHVVLQJ�SODQWV��7KH�LQGXVWU\�LV�DQ�RUJDQLVHG�

RQH��LQYROYLQJ�D�KLJKO\�FRQQHFWHG�QHWZRUN�RI�

FRUSRUDWH�DVVRFLDWLRQV��ILQDQFLDO�VXSSRUW�

LQVWLWXWLRQV��DQG�JRYHUQPHQW�H[WHQVLRQ�VHUYLFHV�

�

7KH�PDS�RSSRVLWH�FRXQWV�WKH�PDLQ�IHHG�PLOOV�RI�

http://www.esri.com/
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7KDLODQG�E\�SURYLQFH��7KHVH�LQFOXGH�PLOOV�

EHORQJLQJ�WR�WKH�7KDL�)HHG�0LOO�$VVRFLDWLRQ�

�7)0$��DQG�WKRVH�LQGHSHQGHQW�RI�WKH�DVVRFLDWLRQ��

&OLFN�RQ�D�SURYLQFH�WR�VHH�D�EUHDNGRZQ�RI�IHHG�PLOO�

QXPEHUV��

(VUL��+(5(�_�(VUL 3RZHUHG�E\�(VUL

0DS��3UHSDUHG�RI�SUHVHUYHG�PHDW�DQG�RIIDO�IURP�

SRXOWU\�IRZOV��SURGXFW�FRGH����������H[SRUWHG�

IURP�7KDLODQG�LQ��������'DWD�VRXUFH��81�

&RPWUDGH�

&OLFN�RQ�WKH�LPSRUWLQJ�FRXQWU\�WR�VHH�DPRXQW�E\�

TXDQWLW\�DQG�YDOXH�

)URP������ILJXUHV��EHIRUH�LQWHUQDWLRQDO�WUDGH�

ZDV�GLVUXSWHG�E\�WKH�&29,'����SDQGHPLF���

SRXOWU\�H[SRUWV�IURP�7KDLODQG�FDQ�EH�GLYLGHG�E\�

ZHLJKW�LQWR�SURFHVVHG����������IUR]HQ��������DQG�

FKLOOHG�FKLFNHQ���������

http://www.esri.com/
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7KHUH�DUH�WZR�NH\�PDUNHWV�KHUH��QDPHO\�-DSDQ�

DQG�WKH�8.���������RI�LPSRUWHG�SURFHVVHG�
FKLFNHQ�WR�-DSDQ�FRPHV�IURP�7KDLODQG��DORQJ�
ZLWK�DURXQG�����RI�LPSRUWHG�IUR]HQ�FKLFNHQ�

�ZLWK�%UD]LO�WKH�PDLQ�FRPSHWLWRU�WR�WKH�ODWWHU�

SURGXFW���

0HDQZKLOH��DERXW�����RI�LPSRUWHG�SURFHVVHG�
FKLFNHQ�WR�WKH�8.�FRPHV�IURP�7KDLODQG��
)ROORZLQJ�%UH[LW��D�:72�TXRWD�V\VWHP�GHWHUPLQHV�

KRZ�PXFK�SUHSDUHG�SRXOWU\�FDQ�EH�LPSRUWHG�

XQGHU�SUHIHUHQWLDO�WDULIIV��7KLV�SUHVHQWO\�VWDQGV�DW�

��������WRQV�IRU�WKH�8.���������FRPSDUHG�WR�

�������WRQV�IRU�WKH�(8����������

,Q�������WKH�8.�LPSRUWHG���������WRQV�IURP�

7KDLODQG��VKRZLQJ�KRZ�VRPH�WUDGHUV�DUH�ZLOOLQJ�

WR�SD\�KLJKHU�WDULIIV�RXWVLGH�WKH�:72�TXRWD�WR�

VDWLVI\�GHPDQG��,Q�ERWK�WKH�8.�DQG�(8��ZH�VHH�D�

VWURQJ�SUHVHQFH�RI�&3��ZKR�KDYH�RIILFHV�LQ�

PXOWLSOH�FRXQWULHV��DQG�KDYH�DFTXLUHG�VHYHUDO�

IRRG�FRPSDQLHV�LQWHJUDWLQJ�WKHLU�PHDW�SURGXFWV�

3URFHVVHG�SRXOWU\�SURMHFWV�E\�&3�DUH�HDV\�WR�ILQG�LQ�FRQYHQLHQFH�VWRUHV�

DURXQG�7KDLODQG
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(VUL��+(5(�_�(VUL 3RZHUHG�E\�(VUL

0DS��)UR]HQ�FXWV�DQG�RIIDO�IURP�SRXOWU\�IRZOV�

�SURGXFW�FRGH����������H[SRUWHG�IURP�7KDLODQG�LQ�

�������'DWD�VRXUFH��81�&RPWUDGH��

&OLFN�RQ�WKH�LPSRUWLQJ�FRXQWU\�WR�VHH�DPRXQW�E\�

TXDQWLW\�DQG�YDOXH�

7KH�JURZWK�RI�LQWHUQDWLRQDO�WUDGH�LQ�SRXOWU\�

SURGXFWV�RQ�WKH�VXUIDFH�UHSUHVHQWV�D�VXFFHVV�VWRU\�

IRU�WKH�7KDL�HFRQRP\��<HW�ZLWK�D�JURZLQJ�

LQWHUQDWLRQDO�ERG\�RI�FRQVXPHUV�FRPHV�DQ�

LQFUHDVHG�GHPDQG�WR�NQRZ�WKDW�WKHLU�IRRG�LV�

HQYLURQPHQWDOO\�DQG�VRFLDOO\�VXVWDLQDEOH��

&RQFHUQV�KDYH�EHHQ�UDLVHG�LQ�(8�DQG�8.�
PDUNHWV�DV�WR�WKH�WUDFHDELOLW\�RI�SRXOWU\�IHHG��
LQFOXGLQJ�OLQNDJHV�WR�GHIRUHVWDWLRQ�WR�FOHDU�
QHZ�DUHDV�IRU�PDL]H�SURGXFWLRQ��,Q�������D�
UHSRUW�ZDV�UHOHDVHG�E\�WKH�1*2�ZDWFKGRJ�

)LQQZDWFK�KLJKOLJKWLQJ�FRQFHUQV�RYHU�ZRUNLQJ�

FRQGLWLRQV�IRU�PLJUDQW�ZRUNHUV�LQ�WKH�7KDL�

EURLOHU�LQGXVWU\���7KH�UHSRUW�UHFHLYHG�DWWHQWLRQ�LQ�

WKH�(XURSHDQ�SUHVV�

7KHUH�LV�D�ILQDO�REVHUYDWLRQ�WR�EH�PDGH�IURP�RXU�

DQDO\VLV�RI�WUDGH�VWDWLVWLFV�LQ�SRXOWU\�SURGXFWV��

6LQFH�������WKHUH�KDV�EHHQ�D�ODUJH�LQFUHDVH�LQ�
WKH�DPRXQW�RI�IUR]HQ�FKLFNHQ�EHLQJ�H[SRUWHG�
IURP�7KDLODQG�WR�&KLQD��UHIOHFWLQJ�D�JHQHUDO�
LQFUHDVH�LQ�LPSRUWV�WR�WKDW�FRXQWU\��2QH�GULYHU�
KHUH�LV�WKH�ORZ�FRQILGHQFH�LQ�SRUN�PHDW�DIWHU�D�

�������RXWEUHDN�LQ�$IULFDQ�6ZLQH�)HYHU��ZKLFK�

http://www.esri.com/
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ZLSHG�RXW�����RI�WKH�GRPHVWLF�KHUG���,QFUHDVLQJ�

LPSRUWV�RI�SRXOWU\�SURGXFWV�GULYH�XS�GHPDQG�IRU�

PDL]H�LQ�7KDLODQG��%XW�WKHUH�LV�SRWHQWLDOO\�D�PRUH�

VLJQLILFDQW�UHODWHG�G\QDPLF�ZKLFK�FRXOG�LQVWLJDWH�

D�QHZ�PDL]H�ERRP�LQ�WKH�0HNRQJ�UHJLRQ��7KLV�LV�

FRYHUHG�LQ�RXU�FORVLQJ�VHFWLRQ�WR�WKLV�GDWD�VWRU\

���7KH�SURVSHFWV�RI�D�QHZ�PDL]H�
ERRP
�

:KDW�LV�WKH�IXWXUH�IRU�PDL]H�SURGXFWLRQ�DQG�

WUDGH"�

3URGXFWLRQ�ILJXUHV�VHHP�WR�VKRZ�WKDW�WKH�ERRP�

IURP�WKH�ODWWHU�VWDJHV�RI�WKH�����V�LV�QRZ�RYHU��

%XW�QHZ�G\QDPLFV�HPHUJH�WKDW�FKDOOHQJH�ODQG�
XVH�IRU�FXOWLYDWLRQ�DQG�PD\�FDWDO\VH�LQFUHDVHV�
RU�GHFUHDVHV�LQ�SURGXFWLRQ��)RU�H[DPSOH��ZKDW�

LV�WKH�LPSDFW�RI�WKH�&29,'����SDQGHPLF"�

&HUWDLQO\��WKHUH�KDV�EHHQ�D�OLPLWLQJ�IDFWRU�KHUH��

ZLWK�ORFNGRZQV�LPSLQJLQJ�XSRQ�LQGXVWULDO�
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SURFHVVHV��LQFOXGLQJ�WKH�SURGXFWLRQ�RI�IUR]HQ�DQG�

SURFHVVHG�SRXOWU\�PHDW��

$�IXUWKHU�FRQVHTXHQFH�LV�WKH�UHFHQW�JOREDO�IXHO�

SULFH�VSLNHV��ZKLFK�KDYH�SODFHG�VWUHVVHV�RQ�

VXSSO\�FKDLQV��SODFLQJ�ULVLQJ�FRVWV�WKDW�PD\�EH�

SDVVHG�RQWR�WKH�FRQVXPHU��,Q�WKH�VKRUW�WHUP��

WKHVH�IDFWRUV�FDQ�LQKLELW�WUDGH��DOWKRXJK�WKH�

ORQJHU�WHUP�RXWORRN�LV�XQFOHDU�

7KHUH�LV�RQH�UHFHQW�G\QDPLF�WKDW�FRXOG�DFW�DV�D�

SXVK�WR�DQ�H[SDQGHG�PDL]H�SURGXFWLRQ�V\VWHP�LQ�

WKH�0HNRQJ�UHJLRQ��&KLQD�KDV�D�ORQJ�VWDQGLQJ�
SROLF\�RI�VHOI�VXIILFLHQF\�LQ�PDL]H�SURGXFWLRQ�
IRU�GRPHVWLF�XVH��7KHUHIRUH��LPSRUWV�DUH�JHDUHG�

WR�VXSSRUW�GRPHVWLF�VXSSOLHV��+RZHYHU��IROORZLQJ�

WKH��������RXWEUHDN�RI�$IULFDQ�6ZLQH�)HYHU��LQ�

�������WKHUH�ZDV�D�QHZ�WKLUVW�IRU�PDL]H�LPSRUWV�

WR�VXSSO\�DQLPDO�IHHG�VWRFNV�DQG�KHOS�UHSOHQLVK�

VZLQH�KHUGV�

'DWD�VRXUFH��81�&RPWUDGH��5HXWHUV
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b

$V�D�UHVXOW��DQG�GHVSLWH�WKHRUHWLFDO�FRPSOLFDWLRQV�

LQ�VXSSO\�FKDLQV�GXH�WR�&29,'��LPSRUWV�LQFUHDVHG�

VLJQLILFDQWO\�LQ�WKH�ODVW�WZR�\HDUV��GULYLQJ�XS�WKH�

SULFH�RI�PDL]H�RQ�ZRUOG�PDUNHWV��

$�IXUWKHU�FRPSOLFDWLRQ�LV�WKH�IDFW�WKDW�PRVW�
PDL]H�H[SRUWHG�WR�&KLQD�FRPHV�IURP�WKH�
8NUDLQH��7KH�5XVVLDQ�LQYDVLRQ�RI�WKH�8NUDLQH�ZLOO�

DIIHFW�WKH�VXSSO\�OLQH�WR�&KLQD��:LWK�PDL]H�SULFHV�

OLNHO\�WR�ULVH�IXUWKHU��&KLQD�PD\�GHFLGH�WR�

FDUHIXOO\�PDQDJH�

LWV�KXJH�GRPHVWLF�RXWSXW��+RZHYHU��VKRXOG�LW�

GHFLGH�WR�UHOD[�ERUGHU�UHVWULFWLRQV�ZLWK�

QHLJKERXULQJ�FRXQWULHV�WKDW�DUH�LQ�SODFH�DV�SDUW�

RI�LWV�SROLF\�RQ�&29,'��ZH�FRXOG�VHH�D�QHZ�PDL]H�

ERRP�WKDW�HQJDJHV�ODQG�LQ�WKH�0HNRQJ�UHJLRQ�WR�

VXSSO\�LWV�JLDQW�QHLJKERXU�

b
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&RQFOXVLRQ��FRPSOH[LWLHV�RI�VFDOH�
7KHVH�LPDJHV�OLQNLQJ�8NUDLQH��&KLQD�DQG�WKH�

0HNRQJ�UHJLRQ�DUH�WHOOLQJ�DQG�GULYH�KRPH�WKH�

FRPSOH[�UHODWLRQVKLS�EHWZHHQ�ORFDOLVHG�

SURGXFWLRQ�V\VWHPV��PDFUR�OHYHO�HFRQRPLFV��DQG�

WKH�JOREDO�WUDGH�RI�FRPPRGLWLHV��7KH�H[DPSOH�RI�

PDL]H�VHHV�D�KLJKO\�LQWHJUDWHG�YDOXH�FKDLQ�LQ�

7KDLODQG�IHHGLQJ�D�QDWLRQDO�H[SRUW�VWUDWHJ\��

3URGXFWLRQ�KDV�H[SDQGHG�WKURXJK�WKH�UHJLRQ��QRW�

MXVW�WR�VXSSO\�7KDL�PDUNHWV�EXW�DOVR�9LHWQDPHVH�

DQG�&KLQHVH�DQLPDO�IHHG�QHHGV��$W�WKH�ORFDO�OHYHO��

WKHUH�LV�HYLGHQFH�WKDW�PDL]H�SURGXFWLRQ�

FRQWULEXWHV�WR�HQYLURQPHQWDO�KD]DUGV�LQFOXGLQJ�

GHIRUHVWDWLRQ��DLU�SROOXWLRQ��DQG�FKHPLFDO�

SRLVRQLQJ�RI�KXPDQV��DQLPDOV�DQG�ZDWHU�VRXUFHV��

<HW�ORFDO�FRQWURO�RI�SURGXFWLRQ�UHPDLQV�HOXVLYH�

ZKLOH�LW�UHPDLQV�DW�WKH�ZKLP�RI�SULFLQJ�PDUNHWV�

DQG�LQWHUQDWLRQDO�WUDGH�GHPDQGV��

:LOO�WKH�QHZ�&KLQHVH�GHPDQG�IRU�PDL]H�LQVWLJDWH�

FOHDUDQFHV�RI�ULFK�ELRGLYHUVH�IRUHVWV�LQ�WKH�
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0HNRQJ�UHJLRQ"�:LOO�LW�SURORQJ�DQ�DQQXDO�VPRJ��

GHVSLWH�DOO�DWWHPSWV�WR�VWDPS�RXW�WKH�XQQHFHVVDU\�

EXUQLQJ�RI�ODQG"�&DQ�FRQVXPHU�GHPDQGV�IRU�

VXVWDLQDEOH�SUDFWLFHV�FRXQWHU�VRPH�RI�WKH�ULVNV�

IURP�SURGXFWLRQ"�7KH�ERRP�DQG�EXVW�F\FOHV�RI�

FRPPRGLW\�SURGXFWLRQ�GR�QRW�ERGH�ZHOO�HLWKHU�

IRU�WKH�HQYLURQPHQWDO�VXVWDLQDELOLW\�RI�ODQG�

V\VWHPV�RU�IRU�VPDOOKROGHUV�VWUXJJOLQJ�WR�DFKLHYH�

VRPH�VHPEODQFH�RI�D�FRPIRUWDEOH�OLYHOLKRRG��

6XUHO\�WKHUH�PXVW�EH�DQRWKHU�ZD\"

$FNQRZOHGJHPHQWV�	�6RXUFHV

5HIHUHQFHV�
6HH�WKH�OLVW�RI�VRXUFHV

6XJJHVWHG�FLWDWLRQ�
+D\ZDUG��'DQLHO����������$�6WRU\�DERXW�

0DL]H��7UDFLQJ�D�YDOXH�FKDLQ�IURP�ODQG�XVH�WR�

VXSHUPDUNHW�VKHOI��/DQG�3RUWDO��

https://landportal.org/file/61693/download
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'HVLJQ�	�0DSV�
.RQUDG�+HQW]H�

$FNQRZOHGJHPHQWV�
7KLV�GDWD�VWRU\�GUDZV�XSRQ�UHVHDUFK�FRQGXFWHG�

E\�WKH�DXWKRU�WRJHWKHU�ZLWK�*UHHQSHDFH�

6RXWKHDVW�$VLD��2[IDP�7KDLODQG��DQG�::)�

7KDLODQG��7KH�DXWKRU�WKDQNV�WKHVH�RUJDQLVDWLRQV�

IRU�DOORZLQJ�GDWD�ILQGLQJV�IURP�WKHVH�VWXGLHV�WR�

EH�VKDUHG�KHUH��3DUWLFXODU�WKDQNV�JR�WR�7DUD�

%XDNDPVUL��.RUDZDQ�%XDGRNWRRP��5DWWDQDVLUL�

.LWWLNRQJQDSDQJ�DQG�6RPUXGHH�3DQDVXGWKD�IURP�

*UHHQSHDFH��3O\�3LURP�DQG�5HJDQ�3DLURMPDKDNLM�

�QRZ�DW�5(&2)7&��IURP�::)�7KDLODQG��UHVHDUFK�

DVVLVWDQW�$OLFH�6DQWDVRPEDW��DQG�&HFLOLH�)ULLV�IRU�

GLDORJXH�DQG�SKRWRV�

/LFHQVH�
7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�&RPPRQV�

$WWULEXWLRQ�����,QWHUQDWLRQDO��&&�%<������OLFHQVH�

OLFHQVH
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