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♠❛②♦r❡s ✈♦❧ú♠❡♥❡s ❞❡ ♣r❡❝✐♣✐t❛❝✐ó♥ s❡ ❝♦♥❝❡♥tr❛r♦♥ ❞✉r❛♥t❡ ❡❧ ♣❡r✐♦❞♦ ❡♥ ❧❛s r❡❣✐♦♥❡s ❆♥❞✐♥❛✱ ❆♠❛③♦♥✐❛✱ P❛❝✐✜❝❛
② ❖r✐♥♦q✉✐❛✳ ❊♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡ ❧❧✉✈✐❛s ❢✉❡rt❡s s❡ ♣r❡s❡♥t❛r♦♥ ❡❧ ❥✉❡✈❡s✱ ✈✐❡r♥❡s ② ❞♦♠✐♥❣♦✱ ❡❧ r❡st♦ ❞❡ ❧❛ s❡♠❛♥❛
s❡ r❡❣✐str❛r♦♥ ❧❧✉✈✐❛s ❞❡ ♠❡♥♦r ✐♥t❡♥s✐❞❛❞✳ ❊♥ ❙❛♥ ❆♥❞rés ② Pr♦✈✐❞❡♥❝✐❛ s❡ ♣r❡s❡♥t❛r♦♥ ❧❧♦✈✐③♥❛s ❛ ✐♥✐❝✐♦s ② ♠✐t❛❞
❞❡ s❡♠❛♥❛✳ ❙❡ ❛❧❝❛♥③❛r♦♥ ✈♦❧ú♠❡♥❡s ❡♥tr❡ ✶✵✵ ② ✷✵✵ ♠♠ ❞❡ ❧❧✉✈✐❛ ❡♥ ❙❛♥t❛♥❞❡r✱ ❇♦②❛❝á✱ ❆♥t✐♦q✉✐❛✱ ▼❡t❛✱ ❈❛❧❞❛s✱
❚♦❧✐♠❛✱ ❈❛✉❝❛✱ ❘✐s❛r❛❧❞❛✱ ❈❤♦❝ó ② P✉t✉♠❛②♦✳ Pr❡❝✐♣✐t❛❝✐♦♥❡s ❡♥tr❡ ✷✵✵ ② ✷✺✵ ♠♠ s❡ ♣r❡s❡♥t❛r♦♥ ❡♥ ❙❛♥t❛♥❞❡r✱
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❧❛ s❡♠❛♥❛ ❛♥t❡r✐♦r✳ ❊♥ ❧❛ r❡❣✐ó♥ P❛❝✐✜❝❛✱ ❛ ❧❛ ❛❧t✉r❛ ❞❡ ❈❤♦❝ó✱ ❞❡ ❧❛s ❝♦st❛s ❞❡ ❈❛✉❝❛ ② ❞❡ ◆❛r✐ñ♦ s❡ ♠❛♥t✐❡♥❡♥
❝♦♥t❡♥✐❞♦s ♠✉② ❤ú♠❡❞♦s ❞❡ ❧♦s s✉❡❧♦s✱ ② s❡ ❡s♣❡r❛ q✉❡ ❤❛②❛♥ ❛s❝❡♥❞✐❞♦ ❡♥ ❧❛s ❝♦st❛s ❞❡❧ ❱❛❧❧❡ ❞❡❧ ❈❛✉❝❛✳ ❈♦♥ ❡❧
❛✉♠❡♥t♦ ❞❡ ❧❛s ❧❧✉✈✐❛s ❡♥ ❛♠♣❧✐♦s s❡❝t♦r❡s ❞❡ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡ s❡ ✐♥❞✐❝❛ t❛♠❜✐é♥ ✉♥ ✐♥❝r❡♠❡♥t♦ ❞❡❧ ■❉❍ ❝♦♥ ✈❛❧♦r❡s
s❡♠✐s❡❝♦s ❡♥ ❡❧ ♥♦rt❡ ② ❝❡♥tr♦✱ ②✱ ❛❞❡❝✉❛❞♦s ❡♥ ❡❧ s✉r✳ ▲❛ r❡❣✐ó♥ ❆♥❞✐♥❛ ♣r❡s❡♥t❛ ♠❛②♦r❡s ✐♥❝r❡♠❡♥t♦s ❡♥ ❡❧ ♥♦rt❡
② ❝❡♥tr♦✳ ▲❛ ❆♠❛③♦♥✐❛ ② ❧❛ ❖r✐♥♦q✉✐❛ ❝♦❧♦♠❜✐❛♥❛ ❝♦♥t✐♥ú❛ ❝♦♥ ✈❛❧♦r❡s ❡♥tr❡ ♠✉② ❤ú♠❡❞♦s ❛ s❡♠✐❤ú♠❡❞♦s✱ s❛❧✈♦
❡♥ ❆r❛✉❝❛ ② ❈❛s❛♥❛r❡ q✉❡ ♣r❡s❡♥t❛ ✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s✳ ❙❡ ♣r♦②❡❝t❛ ♣❛r❛ ❡st❛ s❡♠❛♥❛ q✉❡ ❡❧ ❝♦♥t❡♥✐❞♦ ❞❡ ❤✉♠❡❞❛❞
❡♥ ❡❧ s✉❡❧♦ s✐❣❛ ✐♥❝r❡♠❡♥t❛♥❞♦ s✉s ✈❛❧♦r❡s ❡♥ ❧❛s r❡❣✐♦♥❡s ❆♥❞✐♥❛✱ s✉r ❞❡ ❧❛ ❈❛r✐❜❡ ② ❖r✐♥♦q✉✐❛✱ ♠✐❡♥tr❛s q✉❡ ❡♥ ❧❛s
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❘❡s✉♠❡♥✿ ▲❛s ♣r❡❝✐♣✐t❛❝✐♦♥❡s ♠ás ❢✉❡rt❡s ❡ ✐♥t❡♥s❛s s❡ ❞✐str✐❜✉✐rá♥ ❡♥ ❛♠♣❧✐♦s s❡❝t♦r❡s ❞❡ ❈♦❧♦♠❜✐❛ ❡s♣❡❝✐❛❧♠❡♥t❡
❛ ✐♥✐❝✐♦s ② ❞❡s♣✉és ❞❡ ♠✐t❛❞ ❞❡ s❡♠❛♥❛✱ s✐❡♥❞♦ ❧❛s r❡❣✐♦♥❡s P❛❝✐✜❝❛✱ ❆♥❞✐♥❛ ② ❆♠❛③♦♥❛s ❧❛s q✉❡ r❡❝✐❜✐rá♥ ♠❛②♦r❡s
✈♦❧ú♠❡♥❡s ❞❡ ❧❧✉✈✐❛s✳ ▲❛ r❡❣✐ó♥ ❈❛r✐❜❡ ② ❧❛ ❖r✐♥♦q✉✐❛ ♣r❡s❡♥t❛rá ❧❧✉✈✐❛s ❛❧ ✐♥✐❝✐♦ ❞❡ ❧❛ s❡♠❛♥❛✱ ❞✐s♠✐♥✉②❡♥❞♦ ❤❛❝✐❛
♠✐t❛❞ ❞❡❧ ♣❡r✐♦❞♦ ② r❡t♦r♥❛♥❞♦ ❛❧ ✜♥❛❧✳ ❊❧ ■❉❊❆▼ ✐♥❢♦r♠❛ ❛❝❡r❝❛ ❞❡ ❧❛ ❝♦♥s♦❧✐❞❛❝✐ó♥ ❞❡❧ ❋❡♥ó♠❡♥♦ ✓❊❧ ◆✐ñ♦✔ ❞❡

❞é❜✐❧ ✐♥t❡♥s✐❞❛❞✱ ♣♦r ❧♦ t❛♥t♦ s❡ s✉❣✐❡r❡ ❛ ❧❛ ❝♦♠✉♥✐❞❛❞ ❡♥ ❣❡♥❡r❛❧ ❡st❛r ❛t❡♥t♦s ❛ ❧♦s ❝♦♠✉♥✐❝❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❝♦♥

❞✐❝❤♦ ❡✈❡♥t♦ q✉❡ ❡♠✐t❡ ❡❧ ■♥st✐t✉t♦✳

❊♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡ s❡ ❡st✐♠❛♥ ❧❧✉✈✐❛s ❛ ✐♥✐❝✐♦s ② ✜♥❛❧ ❞❡ ❧❛ s❡♠❛♥❛✱ ♣r❡s❡♥tá♥❞♦s❡ ❧❛s ♠ás ❢✉❡rt❡s ❡♥ ❡❧ s✉r ❞❡
❧♦s ❞❡♣❛rt❛♠❡♥t♦s ❞❡ ❈ór❞♦❜❛✱❙✉❝r❡✱ ❈❡s❛r ② ❇♦❧í✈❛r✱ ②✱ ❝❤✉❜❛s❝♦s ❞❡ ❝♦rt❛ ❞✉r❛❝✐ó♥ ❡♥ ▼❛❣❞❛❧❡♥❛ ② ♥♦rt❡ ❞❡ ❈❡s❛r
✜♥❛❧✐③❛♥❞♦ ❧❛s t❛r❞❡s✱ ❡♥ ❧❛s ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳ ❊♥ ❧❛ r❡❣✐ó♥ P❛❝✐✜❝❛ ♣❡rs✐st✐rá♥ ❧❛s ♣r❡❝✐♣✐t❛❝✐♦♥❡s ♠ás ❢✉❡rt❡s
❛ ✐♥✐❝✐♦s ② ✜♥❛❧✱ ❡♥ ❧❛s ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✱ ❛ ❧♦ ❧❛r❣♦ ❞❡ ❧❛ ③♦♥❛ ❝♦st❡r❛❀ ❞✐s♠✐♥✉❝✐ó♥ ❞❡ ❧❛s ❧❧✉✈✐❛s ❛ ♠✐t❛❞ ❞❡❧
♣❡r✐♦❞♦✳ ❊♥ ❧❛ r❡❣✐ó♥ ❆♥❞✐♥❛ ♣r❡❝✐♣✐t❛❝✐♦♥❡s ♠♦❞❡r❛❞❛s ❛ ❢✉❡rt❡s ❝♦♥ ♣♦s✐❜✐❧✐❞❛❞ ❞❡ ❛❝t✐✈✐❞❛❞ ❡❧é❝tr✐❝❛ s❡ ♣r❡✈é♥ ❡♥
❡❧ ♦❝❝✐❞❡♥t❡ ❞❡ ❆♥t✐♦q✉✐❛✱ s✉r ❞❡ ❙❛♥t❛♥❞❡r✱ ♥♦rt❡ ❞❡ ❇♦②❛❝á ② ❊❥❡ ❈❛❢❡t❡r♦ ❛❧ ✐♥✐❝✐♦ ② ✜♥❛❧ ❞❡ ❧❛ s❡♠❛♥❛✳ ▲❧✉✈✐❛s
♠❡♥♦s ✐♥t❡♥s❛s ❡♥ ❧❛s t❛r❞❡s s❡ ❡st✐♠❛♥ ❡♥ ❈✉♥❞✐♥❛♠❛r❝❛✱ ❚♦❧✐♠❛ ② ❍✉✐❧❛✳ ▲❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❡♥ ❱❛❧❧❡✱ ❈❛✉❝❛ ②
◆❛r✐ñ♦ ❝♦♠❡♥③❛♥❞♦ ② ✜♥❛❧✐③❛♥❞♦ ❡❧ ♣❡r✐♦❞♦✳ ❊♥ ❧❛ ❖r✐♥♦q✉✐❛ ❧❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❛ ❢✉❡rt❡s s❡ ❝♦♥❝❡♥tr❛rá♥ ❡♥ ▼❡t❛✱
❱✐❝❤❛❞❛ ② ❈❛s❛♥❛r❡ ❛❧ ✐♥✐❝✐♦ ② ❞❡s♣✉és ❞❡ ♠✐t❛❞ ❞❡ s❡♠❛♥❛ ❡♥ ❧❛s t❛r❞❡s✱ ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳ ▲❧✉✈✐❛s ♠❡♥♦s ✐♥t❡♥s❛s
❡♥ ❆r❛✉❝❛✳ ❊♥ ❆♠❛③♦♥❛s s❡ ♣r❡✈é♥ ❧❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❛❧ ✐♥✐❝✐♦ ❞❡ ❧❛ s❡♠❛♥❛ ❡♥ ❡❧ ♣✐❡❞❡♠♦♥t❡ ❛♠❛③ó♥✐❝♦✳ ▲❧✉✈✐❛s
♠♦❞❡r❛❞❛s ❛ ❢✉❡rt❡s ❝♦♥ ❛❝t✐✈✐❞❛❞ ❡❧é❝tr✐❝❛ ❡♥ ❡❧ ❝❡♥tr♦ ② ♦❝❝✐❞❡♥t❡ ❞❡ ❧❛ r❡❣✐ó♥ ❡♥ ❧❛s t❛r❞❡s✱ ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳
❊♥ ❙❛♥ ❆♥❞rés ② Pr♦✈✐❞❡♥❝✐❛ ❧❧✉✈✐❛s ❧✐❣❡r❛s s❡ ♣r❡s❡♥t❛rá♥ ❛❧ ✐♥✐❝✐♦ ② ✜♥❛❧ ❞❡ ❧❛ s❡♠❛♥❛✳

❮♥❞✐❝❡ ❞❡ ♣r♦♥óst✐❝♦ ❡♥ ❡❧ ❜♦❧❡tí♥ ♣❛r❛ ❡❧ s❡❝t♦r ❛❣rí❝♦❧❛ ♣♦r r❡❣✐♦♥❡s ❊❧ í♥❞✐❝❡ ❢❛❝✐❧✐t❛rá ❧❛ ❜úsq✉❡❞❛ ❞❡❧
♣r♦♥óst✐❝♦ ❞❡ ❛❝✉❡r❞♦ ❛❧ ✐♥t❡rés ❞❡❧ ✉s✉❛r✐♦✳
✸✳✶ ❘❡❣✐ó♥ ❆♥❞✐♥❛
✸✳✶✳✶ ❩♦♥❛ ✹✿ ❆♥t✐♦q✉✐❛ ② ❊❥❡ ❈❛❢❡t❡r♦ ✭❝❛❢é✱ ♣❛♣❛✱ ♣❧át❛♥♦✱ ❤♦rt❛❧✐③❛s✮
✸✳✶✳✷ ❩♦♥❛ ✺✿ ◆♦rt❡ ❞❡ ❙❛♥t❛♥❞❡r ✭♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ❝❛❢é
✸✳✶✳✸ ❩♦♥❛ ✻✿ ▼❛❣❞❛❧❡♥❛ ▼❡❞✐♦ ✭♣❛❧♠❛ ❛❢r✐❝❛♥❛ ② ♣❛st♦s✮
✸✳✶✳✹❩♦♥❛ ✽✿ ❆❧t✐♣❧❛♥♦ ❈✉♥❞í❜♦②❛❝❡♥s❡ ✭✢♦r❡s✱ ♣❛♣❛✱ ♠❛í③ ② ❤♦rt❛❧✐③❛s✮ ② ❙❛♥t❛♥❞❡r ✭❝❛ñ❛ ♣❛♥❡❧❡r❛✱ ❝❛❝❛♦✱ t❛❜❛❝♦✱

❝❛❢é✮
✸✳✶✳✺ ❩♦♥❛ ✾✿ ❍✉✐❧❛ ② ❚♦❧✐♠❛ ✭❆❧❣♦❞ó♥✱ ❛rr♦③✱ ♣❛st♦s
✸✳✶✳✻ ❩♦♥❛ ✶✵✿ ❆♥❞✐♥❛ ❝❡♥tr♦ ② s✉r✲❖❝❝✐❞❡♥t❛❧ ✭❱❛❧❧❡✿ ❈❛ñ❛ ❞❡ ❛③ú❝❛r✱ ❝❛❢é✮
✸✳✶✳✼ ❩♦♥❛ ✶✶✿ ◆❛r✐ñ♦ ② ❈❛✉❝❛ ✭❝❛ñ❛ ❞❡ ❛③ú❝❛r✱ ❝❛❢é✱ ♣❛♣❛✱ ♠❛í③✮
✸✳✷ ❘❡❣✐ó♥ ❈❛r✐❜❡
✸✳✷✳✶ ❩♦♥❛ ✶ ✕ ▲❛ ●✉❛❥✐r❛ ✕ ❈❡s❛r✲ ▼❛❣❞❛❧❡♥❛ ✭❜❛♥❛♥♦✱ ♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✮
✸✳✷✳✷ ❩♦♥❛ ✷ ✕ ❆t❧á♥t✐❝♦✲❇♦❧í✈❛r✲▼❛❣❞❛❧❡♥❛ ✭❜❛♥❛♥♦✱ ♣❛st♦s✱ ❛rr♦③✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✱ ②✉❝❛✮
✸✳✷✳✸ ❩♦♥❛ ✸ ✕ ❈ór❞♦❜❛ ✕ ❯r❛❜á ❆♥t✐♦q✉❡ñ♦ ✭♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ♠❛í③ t❡❝♥✐✜✲

❝❛❞♦✱ ❜❛♥❛♥♦✮
✸✳✸✳✶ ❘❡❣✐ó♥ P❛❝✐✜❝❛ ✭P❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ❝❛❝❛♦✱ ❢r✉t❛❧❡s✮
✸✳✹ ❘❡❣✐ó♥ ❖r✐♥♦q✉✐❛ ✕ ❆♠❛③♦♥✐❛
✸✳✹✳✶ ❩♦♥❛ ✼✳ P✐❡❞❡♠♦♥t❡ ② ▲❧❛♥♦s ✭s♦②❛✱ ❛rr♦③ s❡❝❛♥♦✱ ♣❛❧♠❛✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✮
✸✳✹✳✷ ❩♦♥❛ ✶✸✳ P✐❡❞❡♠♦♥t❡ ❆♠❛③ó♥✐❝♦ ✭❙♦②❛✱ ❛rr♦③ s❡❝❛♥♦✱ ♣❛❧♠❛✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✮
❈♦♥ ❡❧ ✜♥ ❞❡ ✐♥t❡r♣r❡t❛r ❧♦s ♠❡t❡♦❣r❛♠❛s s❡ s✉❣✐❡r❡ t❡♥❡r ❡♥ ❝✉❡♥t❛ ❧♦ s✐❣✉✐❡♥t❡✿ ▲❛ ♣r❡❝✐♣✐t❛❝✐ó♥ ♠♦str❛❞❛ ❡♥ ❧♦s

♠❡t❡♦❣r❛♠❛s✶ ♣✉❡❞❡ ♣r❡s❡♥t❛r ✉♥ s❡s❣♦ ❝♦♥ r❡s♣❡❝t♦ ❛ s✉ ✈♦❧✉♠❡♥✱ ♣♦r ❧♦ q✉❡ ❡st❡ ♣r♦❞✉❝t♦ s❡ ✉t✐❧✐③❛ ❝♦♠♦ ✉♥❛
❡st✐♠❛❝✐ó♥ ❛♣r♦①✐♠❛❞❛ ❞❡ ❧❛ ♦❝✉rr❡♥❝✐❛ ❡ ✐♥t❡♥s✐❞❛❞ ❞❡❧ ❡✈❡♥t♦✳ ❊♥ ❡❧ ♥✉♠❡r❛❧ ✹✱ ❛❧ ✜♥❛❧ ❞❡❧ ❞♦❝✉♠❡♥t♦✱ s❡ ✐♥❢♦r♠❛
s♦❜r❡ ❧❛ ✐♥t❡r♣r❡t❛❝✐ó♥ ❞❡ ❧♦s ♠❡t❡♦❣r❛♠❛s✳

✸✳ P❘❖◆Ó❙❚■❈❖ P❖❘ ❘❊●■❖◆❊❙

✸✳✶✳ ❘❡❣✐ó♥ ❆♥❞✐♥❛

✸✳✶✳✶✳ ❩♦♥❛ ✹✿ ❆♥t✐♦q✉✐❛ ② ❊❥❡ ❈❛❢❡t❡r♦ ✭❝❛❢é✱ ♣❛♣❛✱ ♣❧át❛♥♦✱ ❤♦rt❛❧✐③❛s✮

❚❛r❞❡s✱ ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s ♣r❡s❡♥t❛rá♥ ❧❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❛❧ ✐♥✐❝✐♦ ② ✜♥❛❧ ❞❡ s❡♠❛♥❛✳ ❆ ♠✐t❛❞ ❞❡❧ ♣❡r✐♦❞♦ ❡s
♣♦s✐❜❧❡ q✉❡ s❡ ♣r❡s❡♥t❡ ✉♥❛ ❞✐s♠✐♥✉❝✐ó♥ ❞❡ ❧❛s ❧❧✉✈✐❛s✳ ❊♥ ❡❧ ❝♦♥t❡♥✐❞♦ ❞❡ ❤✉♠❡❞❛❞ ❞❡❧ s✉❡❧♦ s❡❣✉✐rá ✐♥❝r❡♠❡♥tá♥❞♦s❡
❡♥ ❧❛ ③♦♥❛✳ ❋✐❣✉r❛ ✸

✶▼❡t❡♦❣r❛♠❛✿ ●rá✜❝❛ q✉❡ ♠✉❡str❛ ❧❛ ❡✈♦❧✉❝✐ó♥ ❞❡ ❞❡t❡r♠✐♥❛❞❛s ✈❛r✐❛❜❧❡s ♠❡t❡♦r♦❧ó❣✐❝❛s ❡♥ ❡❧ t✐❡♠♣♦ ②✴♦ ❡s♣❛❝✐♦✳ ❖●■▼❊❚✳ ▲♦s ❞❛t♦s
❞❡ ❧♦s ♠❡t❡♦❣r❛♠❛s ♣❛r❛ ❡st❡ ❝❛s♦ ♣r♦✈✐❡♥❡♥ ❞❡❧ ▼♦❞❡❧♦ ❲❘❋ ✭❲❡❛t❤❡r ❘❡s❡❛r❝❤ ❛♥❞ ❋♦r❡❝❛st✐♥❣✮ ❞❡❧ ■❉❊❆▼ ❝♦♥ ✉♥❛ r❡s♦❧✉❝✐ó♥ ❞❡
✷✺ ❦♠ ① ✷✺ ❦♠✳



✭❛✮ ▼❛♣❛ ❞❡ ✉❜✐❝❛❝✐ó♥ ❞❡ ❊st❛❝✐♦♥❡s ✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❆r❛❣ó♥ ✲ ❆♥t✐♦q✉✐❛

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ✲ ❊▼❆❙✲❈❛❧❞❛s ✭❞✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❊❧ ❊❞é♥ ✕ ◗✉✐♥❞í♦

❋✐❣✉r❛ ✸✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✹

✸✳✶✳✷✳ ❩♦♥❛ ✺✿ ◆♦rt❡ ❞❡ ❙❛♥t❛♥❞❡r ✭♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ❝❛❢é✮✿

❙❡ ♣r❡✈é♥ ❧❧✉✈✐❛s ❧✐❣❡r❛s ❛ ♠♦❞❡r❛❞❛s ❛❧ ✐♥✐❝✐❛r ❧❛ s❡♠❛♥❛✳ ❊s ♣♦s✐❜❧❡ q✉❡ ❧❛s ❧❧✉✈✐❛s r❡t♦r♥❡♥ ❛❧ ✜♥❛❧ ❞❡❧ ♣❡r✐♦❞♦✳
❙❡ ♠❛♥t❡♥❞rá♥ ✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s ❞❡ ■❉❍ ❡♥ ❡❧ ❝❡♥tr♦ ② ♥♦rt❡✱ ② ♠✉② ❤ú♠❡❞♦s ❡♥ ❡❧ s✉r✳ ❋✐❣✉r❛ ✹

✭❛✮ ❯❜✐❝❛❝✐ó♥ ❞❡ ❡st❛❝✐♦♥❡s ♠❡t❡♦✲
r♦❧ó❣✐❝❛s✳

✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ■s❡r✲P❛♠♣❧♦♥❛

❋✐❣✉r❛ ✹✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✺



✸✳✶✳✸✳ ❩♦♥❛ ✻✿ ▼❛❣❞❛❧❡♥❛ ▼❡❞✐♦ ✭♣❛❧♠❛ ❛❢r✐❝❛♥❛ ② ♣❛st♦s✮

❙❡ ♣r♦♥♦st✐❝❛♥ ♣r❡❝✐♣✐t❛❝✐♦♥❡s ❛❧ ✐♥✐❝✐♦ ② ✜♥❛❧ ❞❡ ❧❛ s❡♠❛♥❛✱ ❧❛s ❝✉❛❧❡s s❡ ♣r❡s❡♥t❛rá♥ ❡♥ ❧❛s t❛r❞❡s✱ ♥♦❝❤❡s ②
♠❛❞r✉❣❛❞❛s✳ ▲♦s í♥❞✐❝❡s ❞❡ ❞✐s♣♦♥✐❜✐❧✐❞❛❞ ❤í❞r✐❝❛ ♦s❝✐❧❛rá♥ s❡♠✐s❡❝♦s ❛ ❛❞❡❝✉❛❞♦s ❡♥ ❡❧ ❝❡♥tr♦ ② ♥♦rt❡✳ ❱❛❧♦r❡s ❞❡
■❉❍ ♠✉② ❤ú♠❡❞♦s s❡ ♣r❡✈é♥ ❛❧ s✉r ❞❡ ❧❛ ③♦♥❛✳ ❋✐❣✉r❛ ✺

✭❛✮ ❯❜✐❝❛❝✐ó♥ ❞❡ ❊st❛❝✐♦♥❡s ▼❡✲
t❡♦r♦❧ó❣✐❝❛s

✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❈✐♠✐t❛rr❛

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❆♣t♦ ❨❛r✐q✉✐❡s

❋✐❣✉r❛ ✺✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✻

✸✳✶✳✹✳ ❩♦♥❛ ✽✿ ❆❧t✐♣❧❛♥♦ ❈✉♥❞í❜♦②❛❝❡♥s❡ ✭✢♦r❡s✱ ♣❛♣❛✱ ❛rr❛❝❛❝❤❛✱ ♠❛í③ ② ❤♦rt❛❧✐③❛s✮ ② ❙❛♥t❛♥❞❡r ✭❝❛ñ❛
♣❛♥❡❧❡r❛✱ ❝❛❝❛♦✱ t❛❜❛❝♦✱ ②✉❝❛✱ ❝❛❢é✮

❙❡ ❛❞✈✐❡rt❡♥ ♣r❡❝✐♣✐t❛❝✐♦♥❡s ♠♦❞❡r❛❞❛s ❛ ❢✉❡rt❡s ❛❧ s✉r ❞❡ ❙❛♥t❛♥❞❡r ② ♥♦r♦❝❝✐❞❡♥t❡ ❞❡ ❇♦②❛❝á ❛❧ ✐♥✐❝✐❛r ② ✜♥❛❧✐③❛r
❧❛ s❡♠❛♥❛✱ ❞✉r❛♥t❡ t❛r❞❡s✱ ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳ ▲❛ ❙❛❜❛♥❛ ❞❡ ❇♦❣♦tá ♣r❡✈❛❧❡❝❡rá ❝♦♥ ❞í❛s ♠❛②♦r♠❡♥t❡ ♥✉❜❧❛❞♦s ❛❧
✐♥✐❝✐❛r ② ✜♥❛❧✐③❛r ❧❛ s❡♠❛♥❛✱ ❝♦♥ ❧❧✉✈✐❛s ❡s♣❡❝✐❛❧♠❡♥t❡ ❛ ♠✐t❛❞ ❞❡ t❛r❞❡s ② ❡♥ ❧❛s ♥♦❝❤❡s✳ ▲❧♦✈✐③♥❛s ❡♥ ❧❛s ♠❛❞r✉❣❛❞❛s✳
❆ ♠✐t❛❞ ❞❡ s❡♠❛♥❛ s❡ ♣r❡✈é ✉♥❛ ❞✐s♠✐♥✉❝✐ó♥ ❞❡ ❧❛s ♣r❡❝✐♣✐t❛❝✐♦♥❡s ♣♦r ❧♦ q✉❡ s❡ t❡♥❞rá♥ ✐♥t❡r✈❛❧♦s s♦❧❡❛❞♦s ②
❞❡ ❧❧♦✈✐③♥❛s ❡s♣❡❝✐❛❧♠❡♥t❡ ❛❧ ♥♦rt❡ ② ♦❝❝✐❞❡♥t❡✱ ♠✐❡♥tr❛s q✉❡ ❡♥ ❡❧ ♦r✐❡♥t❡ ② s✉r s❡ ♣r❡✈é ♠❡❥♦r t✐❡♠♣♦ ❝♦♥ ❝✐❡❧♦
s❡♠✐♥✉❜❧❛❞♦✳ ❘❡s♣❡❝t♦ ❛❧ ■♥❞✐❝❡ ❞❡ ❞✐s♣♦♥✐❜✐❧✐❞❛❞ ❤í❞r✐❝❛ s❡ ❡st✐♠❛♥ ✈❛❧♦r❡s ♠✉② ❤ú♠❡❞♦s ❡♥ ❡❧ s✉r ❞❡ ❙❛♥t❛♥❞❡r ②
♥♦rt❡ ❞❡ ❇♦②❛❝á❀ ❡♥ ❡❧ ❛❧t✐♣❧❛♥♦ ❝✉♥❞✐❜♦②❛❝❡♥s❡ ② ❡♥ ❧❛ s❛❜❛♥❛ ❞❡ ❇♦❣♦tá s❡ ♣r❡✈é♥ ✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s✳ ❋✐❣✉r❛ ✻



✭❛✮ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ❩♦✲
♥❛ ✽

✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ●❛♠❜✐t❛

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❯P❚❈ ✭❞✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❚✐❜❛✐t❛tá

❋✐❣✉r❛ ✻✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✽

✸✳✶✳✺✳ ❩♦♥❛ ✾✿ ❍✉✐❧❛ ② ❚♦❧✐♠❛ ✭❆❧❣♦❞ó♥✱ ❛rr♦③✱ ♣❛st♦s✮✿

❙❡ ♣r❡✈é♥ ♠❛ñ❛♥❛s s❡♠✐♥✉❜❧❛❞❛s✳ ❚❛r❞❡s ② ♥♦❝❤❡s ♣r❡s❡♥t❛rá♥ ❧❧✉✈✐❛s ❞❡ ✈❛r✐❛❞❛ ✐♥t❡♥s✐❞❛❞ ❛❧ ✐♥✐❝✐❛r ② ✜♥❛❧✐③❛r ❧❛
s❡♠❛♥❛✱ ❡s ♣♦s✐❜❧❡ q✉❡ s❡ ♣r❡s❡♥t❡ ❛❝t✐✈✐❞❛❞ ❡❧é❝tr✐❝❛ ❛❧ ♠♦♠❡♥t♦ ❞❡ ❧❧✉✈✐❛s ❢✉❡rt❡s✳ ❊♥ ❡❧ ♥♦rt❡ ❞❡ ❚♦❧✐♠❛ s❡ ♣r❡✈é♥
✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s ❛ s❡♠✐❤ú♠❡❞♦s✱ ❡♥ ❍✉✐❧❛ ✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s✳ ❋✐❣✉r❛ ✼

✭❛✮ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ②
▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✽

✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ●✉❛♠♦✲❚♦❧✐♠❛

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❊❧ ❙❛❧t♦ ✕ ❆♠❜❛❧❡♠❛✱
❚♦❧✐♠❛

✭❞✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❊❧ ❈✉❝❤❛r♦✲P❛❧❡r♠♦✱
❍✉✐❧❛

❋✐❣✉r❛ ✼✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✾



✸✳✶✳✻✳ ❩♦♥❛ ✶✵✿ ❆♥❞✐♥❛ ❝❡♥tr♦ ② s✉r✲❖❝❝✐❞❡♥t❡ ✭❱❛❧❧❡✿ ❈❛ñ❛ ❞❡ ❛③ú❝❛r✱ ❝❛❢é✮

▲❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❛❧ ✐♥✐❝✐❛r ② ✜♥❛❧✐③❛r ❧❛ s❡♠❛♥❛ ❞✉r❛♥t❡ ❧❛s t❛r❞❡s✱ ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳ ❊s ♣r♦❜❛❜❧❡ q✉❡
s❡ ♣r❡s❡♥t❡ ✉♥❛ ❧✐❣❡r❛ ❞✐s♠✐♥✉❝✐ó♥ ❞❡ ❧❛s ♣r❡❝✐♣✐t❛❝✐♦♥❡s ❛ ♠✐t❛❞ ❞❡ s❡♠❛♥❛✳ ▲♦s í♥❞✐❝❡s ❞❡ ❞✐s♣♦♥✐❜✐❧✐❞❛❞ ❤í❞r✐❝❛
♠❛♥t❡♥❞rá♥ ❡♥tr❡ ❛❞❡❝✉❛❞♦s ② s❡♠✐❤ú♠❡❞♦s ✈❛❧♦r❡s ❡♥ ❡❧ ❝❡♥tr♦✳ ❊♥ ❡❧ s✉r ② ♥♦rt❡ s❡ ♣r❡✈é♥ ✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s✳
❋✐❣✉r❛ ✽

✭❛✮ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ❩♦♥❛ ✶✵ ✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ■♥❣❡♥✐♦ ❘✐♦ P❛✐❧❛ ✕ ❱❛❧❧❡

❋✐❣✉r❛ ✽✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✶✵

✸✳✶✳✼✳ ❩♦♥❛ ✶✶✿ ◆❛r✐ñ♦ ② ❈❛✉❝❛ ✭❝❛ñ❛ ❞❡ ❛③ú❝❛r✱ ❝❛❢é✱ ♣❛♣❛✱ ♠❛í③✮

❙❡ ❡st✐♠❛♥ ♣r❡❝✐♣✐t❛❝✐♦♥❡s ♠♦❞❡r❛❞❛s ❛ ❢✉❡rt❡s ❛❧ ✐♥✐❝✐❛r ❧❛ s❡♠❛♥❛ ❡♥ ❤♦r❛s ❞❡ ❧❛s ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳ ▲❧✉✈✐❛s
♠❡♥♦s ✐♥t❡♥s❛s ❛ ♠✐t❛❞ ② ✜♥❛❧ ❞❡❧ ♣❡r✐♦❞♦✳ ❊❧ í♥❞✐❝❡ ❞❡ ❞✐s♣♦♥✐❜✐❧✐❞❛❞ ❤í❞r✐❝❛ ♦s❝✐❧❛rá ❝♦♥ ✈❛❧♦r❡s ❡♥tr❡ ❛❞❡❝✉❛❞♦s ❛
s❡♠✐❤ú♠❡❞♦s✳ ❋✐❣✉r❛ ✾

✭❛✮ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ❩♦♥❛ ✶✶ ✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ▲❛ ❙❛❧✈❛❥✐♥❛ ✲ ❈❛✉❝❛

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❱❛❧❡♥❝✐❛ ✲ ❈❛✉❝❛ ✭❞✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❙❛♠❛♥✐❡❣♦ ✲ ◆❛r✐ñ♦

❋✐❣✉r❛ ✾✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✶✶

✸✳✷✳ ❘❡❣✐ó♥ ❈❛r✐❜❡

✸✳✷✳✶✳ ❩♦♥❛ ✶✿ ▲❛ ●✉❛❥✐r❛ ✕ ❈❡s❛r✲ ▼❛❣❞❛❧❡♥❛ ✭❜❛♥❛♥♦✱ ♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡
❛❝❡✐t❡✮✿

❆❧ ✐♥✐❝✐❛r ❧❛ s❡♠❛♥❛ s❡ ❛❞✈✐❡rt❡♥ ❧❧✉✈✐❛s ❡♥ ❧❛ ③♦♥❛ ❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ❧❛s t❛r❞❡s✱ ♥♦❝❤❡s ② ♠❛❞r✉❣❛❞❛s✳ ❆ ♠✐t❛❞ ❞❡❧
♣❡r✐♦❞♦ s❡ ♣r❡✈é ❝✐❡❧♦ s❡♠✐♥✉❜❧❛❞♦✳ ❆❧ ✜♥❛❧✐③❛r ❧❛ s❡♠❛♥❛ ❡s ♣♦s✐❜❧❡ q✉❡ s❡ ♣r❡s❡♥t❡♥ ❧❧✉✈✐❛s ❡♥ ❈❡s❛r ② ▼❛❣❞❛❧❡♥❛✳
❘❡s♣❡❝t♦ ❛❧ ■❉❍ s❡ ❡st✐♠❛♥ ✈❛❧♦r❡s ❡♥tr❡ s❡♠✐s❡❝♦s ❛ ♠✉② s❡❝♦s ❡♥ ▲❛ ●✉❛❥✐r❛✳ ❊♥ ❡❧ ❈❡s❛r ② ▼❛❣❞❛❧❡♥❛ s❡ ♣r❡✈é♥
✈❛❧♦r❡s s❡♠✐s❡❝♦s✳ ❋✐❣✉r❛ ✶✵

✸✳✷✳✷✳ ❩♦♥❛ ✷✿❆t❧á♥t✐❝♦✲❇♦❧í✈❛r✲▼❛❣❞❛❧❡♥❛ ✭❜❛♥❛♥♦✱ ♣❛st♦s✱ ❛rr♦③✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✱ ②✉❝❛✮✿

❙❡ ♣r❡✈é♥ t❛r❞❡s ② ♥♦❝❤❡s ❝♦♥ ❧❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❛❧ ✐♥✐❝✐❛r ② ✜♥❛❧✐③❛r ❧❛ s❡♠❛♥❛✳ ❈✐❡❧♦ s❡♠✐♥✉❜❧❛❞♦ ❛ ♠✐t❛❞ ❞❡
s❡♠❛♥❛✳ ❊❧ ❝♦♥t❡♥✐❞♦ ❞❡ ❤✉♠❡❞❛❞ ❡♥ ❡❧ s✉❡❧♦ ❝♦♥t✐♥✉❛rá ❝♦♥ ✈❛❧♦r❡s s❡♠✐s❡❝♦s ❛ s❡❝♦s✳ ❋✐❣✉r❛ ✶✶
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❝♦♠♦ ❧❛ t❡♠♣❡r❛t✉r❛ ❞❡❧ ♣✉♥t♦ ❞❡ r♦❝í♦✳ P♦r ❧♦ ❣❡♥❡r❛❧ ❧❛ t❡♠♣❡r❛t✉r❛ ❞❡❧ ❛✐r❡ ② ❡❧ ♣✉♥t♦ ❞❡ r♦❝í♦ s♦♥ ❝❡r❝❛♥♦s
❝✉❛♥❞♦ ❤❛② ♠❛②♦r ❤✉♠❡❞❛❞ ❡♥ ❡❧ ❛✐r❡ ② ❡s ♠❡♥♦r ❡♥ ❧❛s ♠❛❞r✉❣❛❞❛s ② ♥♦❝❤❡s✳
✷✮ ❍✉♠❡❞❛❞ r❡❧❛t✐✈❛✿ ■♥❞✐❝❛❞❛ ❡♥✪ ❞❡ ✶ ❛ ✶✵✵✪✳ ❯♥❛ ❤✉♠❡❞❛❞ r❡❧❛t✐✈❛ ❞❡❧ ✶✵✵✪ ✐♥❞✐❝❛ q✉❡ ❡❧ ❛✐ré ❡stá s❛t✉r❛❞♦✱

❧♦ ❝✉❛❧ ♣✉❡❞❡ ❢❛❝✐❧✐t❛r ❡❧ ❞❡s❛rr♦❧❧♦ ❞❡ ❧❛s ❧❧✉✈✐❛s✳
✸✮ Pr❡❝✐♣✐t❛❝✐ó♥ ♦ ❧❧✉✈✐❛✿ ■♥❞✐❝❛❞❛ ❡♥ ♠✐❧í♠❡tr♦s✱ ❞♦♥❞❡ ❝❛❞❛ ❜❛rr✐t❛ ❝♦rr❡s♣♦♥❞❡ ❛ ❧❛ ❧❧✉✈✐❛ q✉❡ ❝❛❡rá ❡♥ ✶ ❤♦r❛✱

✐♥❞✐❝❛❞❛ ❡♥ r❛♥❣♦s ❞❡ ✻ ❤♦r❛s✳
❉♦♥❞❡✿
❚✐❡♠♣♦ s❡❝♦ ✭◆✉❜♦s✐❞❛❞ ✈❛r✐❛❜❧❡✮ ✵✳✵
P♦s✐❜❧❡s ❧❧♦✈✐③♥❛s ✵✳✶ ✲ ✵✳✻
▲❧♦✈✐③♥❛s ❡♥ ❞✐st✐♥t♦s s❡❝t♦r❡s ✵✳✼ ✕ ✶✳✷
▲❧✉✈✐❛s ❧✐❣❡r❛s ✶✳✸ ✕ ✷✳✹
▲❧✉✈✐❛s ♠♦❞❡r❛❞❛s ✷✳✺ ✕ ✺✳✵
▲❧✉✈✐❛s ❢✉❡rt❡s ✺✳✶ ✕ ✾✳✾
▲❧✉✈✐❛s ❝♦♥ t♦r♠❡♥t❛s ❡❧é❝tr✐❝❛s ✶✵✳✵ ✕ ✶✹✳✾
❚♦r♠❡♥t❛s ❡❧é❝tr✐❝❛s ❃ ✶✺✳✵
✹✮ ❉✐r❡❝❝✐ó♥ ② ✈❡❧♦❝✐❞❛❞ ❞❡❧ ✈✐❡♥t♦✿ ❊♥ ❡❧ ❡❥❡ ❳ s❡ ✐♥❞✐❝❛ ❧❛ ✈❡❧♦❝✐❞❛❞ ❞❡❧ ✈✐❡♥t♦ ❡♥ ♥✉❞♦s✳ ✭✶ ♥✉❞♦ ❂ ✵✳✺✶✹ ♠✴s ❂

✶✳✽✺✷ ❦♠✴❤✮ ✳
❊♥ ❧❛ ♣❛rt❡ s✉♣❡r✐♦r s❡ ♠✉❡str❛ ❧❛ ❞✐r❡❝❝✐ó♥ ❞❡ ❧♦s ✈✐❡♥t♦s ❛ ♠♦❞♦ ❞❡ ❜❛♥❞❡r❛s✳ ▲❛ ✜❣✉r❛ ✶✻ ♠✉❡str❛ q✉❡ ❧♦s ✈✐❡♥t♦s

✈✐❡♥❡♥ ❞❡❧ ♥♦rt❡ ② ♣r❡s❡♥t❛♥ ✺ ♥✉❞♦s ❞❡ ✈❡❧♦❝✐❞❛❞✳
✺✮ ◆✉❜♦s✐❞❛❞✿ ❊♥ ❡st❛ ♣❛rt❡ ❞❡❧ ♠❡t❡♦❣r❛♠❛ s❡ ✐♥❞✐❝❛ ❧❛ ❢r❛❝❝✐ó♥ ❞❡ ♥✉❜♦s✐❞❛❞ ❡♥ ♣♦r❝❡♥t❛❥❡✳ ❊♥ ❧❛ ✜❣✉r❛ ✶✻ s❡

✐♥❞✐❝❛ q✉❡ ❡♥tr❡ ❡❧ ♠❛rt❡s ② ♠✐ér❝♦❧❡s ❤❛❜rá ♠❛②♦r ♥✉❜♦s✐❞❛❞ ❝♦♥ ✈❛❧♦r❡s ❡♥tr❡ ✽✵✪ ② ✶✵✵✪✳ P♦r❝❡♥t❛❥❡s ❡♥tr❡ ✷✵✪
② ✹✵✪ ✐♥❞✐❝❛♥ ❝✐❡❧♦s s❡♠✐♥✉❜❧❛❞♦s✳

✺✳ ❊▲ ■❉❊❆▼ ❘❊❈❖▼■❊◆❉❆ ❆◆❚❊ ▲❆ P❘■▼❊❘❆ ❚❊▼P❖❘❆❉❆
▼➪❙ ▲▲❯❱■❖❙❆

✺✳✶✳ ❖❈❯❘❘❊◆❈■❆ ❉❊ ■◆❈❊◆❉■❖❙ ❉❊ ▲❆ ❈❖❇❊❘❚❯❘❆ ❱❊●❊❚❆▲

❆✉♥q✉❡ ♣❛r❛ ❧❛ é♣♦❝❛ s❡ ❡s♣❡r❛ q✉❡ s❡ ✐♥❝r❡♠❡♥t❡ ❧❛ ♥✉❜♦s✐❞❛❞ ② ❧❛s ❧❧✉✈✐❛s ❡♥ ❡❧ ♣❛ís✱ ❡❧ ■❉❊❆▼ s✉❣✐❡r❡ ❛ ❧❛
❝♦♠✉♥✐❞❛❞ ❡♥ ❣❡♥❡r❛❧✱ s❡❣✉✐r ❛t❡♥t♦s ❛♥t❡ ❧❛ ♣♦s✐❜✐❧✐❞❛❞ ❞❡ ♦❝✉rr❡♥❝✐❛ ❞❡ ✐♥❝❡♥❞✐♦s ❞❡ ❧❛ ❝♦❜❡rt✉r❛ ✈❡❣❡t❛❧ ❡♥ ❛♠♣❧✐❛s
③♦♥❛s ❞❡ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡✱ ❡♥ ❧♦s ❞❡♣❛rt❛♠❡♥t♦s ▲❛ ●✉❛❥✐r❛ ② s❡❝t♦r❡s ♠✉② ♣✉♥t✉❛❧❡s ❞❡ ▼❛❣❞❛❧❡♥❛✱ ❆t❧á♥t✐❝♦ ② ❙✉❝r❡✳
P♦r t❛♥t♦ ❡❧ ■❉❊❆▼ r❡❝♦♠✐❡♥❞❛✿

❼ ❆ ❧❛ ❝♦♠✉♥✐❞❛❞ ❡♥ ❣❡♥❡r❛❧✱ ❛ ❧♦s t✉r✐st❛s ② ❝❛♠✐♥❛♥t❡s ❛♣❛❣❛r ❞❡❜✐❞❛♠❡♥t❡ ❧❛s ❢♦❣❛t❛s ② ♥♦ ❞❡❥❛r r❡s✐❞✉♦s t✐♣♦
✈✐❞r✐♦ q✉❡ s✐r✈❛♥ ❝♦♠♦ ❡❧❡♠❡♥t♦s ❝♦♥❝❡♥tr❛❞♦r❡s ❞❡ ❧❛ r❛❞✐❛❝✐ó♥ s♦❧❛r ❡ ✐❣✉❛❧♠❡♥t❡ r❡♣♦rt❛r ❛ ❧❛s ❛✉t♦r✐❞❛❞❡s ❡♥ ❝❛s♦
❞❡ ♦❝✉rr❡♥❝✐❛ ❞❡ ✐♥❝❡♥❞✐♦s ♦ s❡ñ❛❧ ❞❡ ✐♥❝❡♥❞✐♦ ❡♥ ár❡❛ ♥❛t✉r❛❧❡s✳



❼ ❆ ❧♦s ❈♦♥s❡❥♦s ❘❡❣✐♦♥❛❧❡s ② ▼✉♥✐❝✐♣❛❧❡s ❞❡ ❧❛ ●❡st✐ó♥ ❞❡❧ ❘✐❡s❣♦ ❞❡ ❉❡s❛str❡s✱ ❧❛s ❛✉t♦r✐❞❛❞❡s ❛♠❜✐❡♥t❛❧❡s
r❡❣✐♦♥❛❧❡s ② ❧♦❝❛❧❡s✱ ♠❛♥t❡♥❡r ❛❝t✐✈♦s ❧♦s ♣❧❛♥❡s ❞❡ ♣r❡✈❡♥❝✐ó♥ ② ❛t❡♥❝✐ó♥ ❞❡ ✐♥❝❡♥❞✐♦s ❝♦♥ ❡❧ ✜♥ ❞❡ ❡✈✐t❛r ❧❛ ♦❝✉rr❡♥❝✐❛
② ♣r♦♣❛❣❛❝✐ó♥ ❞❡ ❧♦s ♠✐s♠♦s

❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ár❡❛s ❞❡ r❡s❡r✈❛ ❢♦r❡st❛❧ ② ❞❡❧ ❙✐st❡♠❛ ◆❛❝✐♦♥❛❧ ❞❡ P❛rq✉❡s ◆❛❝✐♦♥❛❧❡s ◆❛t✉r❛❧❡s✱ ✉❜✐❝❛❞♦s ❡♥ ❧♦s
s❡❝t♦r❡s ♠❡♥❝✐♦♥❛❞♦s✳

❼ ❆ ❧♦s s✐st❡♠❛s r❡❣✐♦♥❛❧❡s ② ❧♦❝❛❧❡s ❞❡ ❜♦♠❜❡r♦s ❞✐s♣♦♥❡r ❞❡ ❧♦s ❡❧❡♠❡♥t♦s ♥❡❝❡s❛r✐♦s ♣❛r❛ ❧❛ ❧✉❝❤❛ ❛♥t✐✲✐♥❝❡♥❞✐♦s
❼ ❆ ❣❛♥❛❞❡r♦s ② ❛❣r✐❝✉❧t♦r❡s✱ t♦♠❛r ❧❛s ♠❡❞✐❞❛s ♥❡❝❡s❛r✐❛s ❛❧ ❤❛❝❡r ✉s♦ ❞❡❧ ❢✉❡❣♦ ❞✉r❛♥t❡ ❧❛s ❧❛❜♦r❡s ❛❣rí❝♦❧❛s✳

✺✳✷✳ ❖❈❯❘❘❊◆❈■❆ ❉❊ ❉❊❙▲■❩❆▼■❊◆❚❖❙ ❉❊ ❚■❊❘❘❆

❉❡❜✐❞♦ ❛ ❧❛ ♣❡rs✐st❡♥❝✐❛ ❞❡ ♣r❡❝✐♣✐t❛❝✐♦♥❡s ❡♥ ❧❛s r❡❣✐♦♥❡s ❆♠❛③♦♥✐❛✱ ❖r✐♥♦q✉✐❛✱ ❆♥❞✐♥❛✱ ❈❛r✐❜❡ ② P❛❝✐✜❝❛❀ ❡s
♣♦s✐❜❧❡ ❧❛ ♦❝✉rr❡♥❝✐❛ ❞❡ ❞❡s❧✐③❛♠✐❡♥t♦s ❞❡ t✐❡rr❛ ❡♥ ár❡❛s ✐♥❡st❛❜❧❡s ② ❞❡ ❛❧t❛ ♣❡♥❞✐❡♥t❡❀ s❡ r❡❝♦♠✐❡♥❞❛ ❛ ❧♦s ❈♦♥s❡❥♦s
❘❡❣✐♦♥❛❧❡s ② ▼✉♥✐❝✐♣❛❧❡s ❞❡ ❧❛ ●❡st✐ó♥ ❞❡❧ ❘✐❡s❣♦ ❞❡ ❉❡s❛str❡s✱ ❈❆❘❵❙✱ ❧❛s ❛✉t♦r✐❞❛❞❡s ❛♠❜✐❡♥t❛❧❡s r❡❣✐♦♥❛❧❡s ②
❧♦❝❛❧❡s✱ ♠❛♥t❡♥❡r ❛❝t✐✈♦s ❧♦s ♣❧❛♥❡s ❞❡ ♣r❡✈❡♥❝✐ó♥ ② ❛t❡♥❝✐ó♥ ❞❡ ❞❡s❛str❡s❀ ♣♦r ❧♦ ❛♥t❡r✐♦r ❡s ♣❡rt✐♥❡♥t❡ ❡st❛r ❛t❡♥t♦s
❛ ❧♦s ❝♦♠✉♥✐❝❛❞♦s q✉❡ s❡ ❡♠✐t❛♥ ♣♦r ♣❛rt❡ ❞❡ ❧❛ ❖✜❝✐♥❛ ❞❡❧ ❙❡r✈✐❝✐♦ ❞❡ Pr♦♥óst✐❝♦s ② ❆❧❡rt❛s ❞❡❧ ■❉❊❆▼✳
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❙❡ r❡❝♦♠✐❡♥❞❛ ❛ ❧❛ ❝♦♠✉♥✐❞❛❞ ❡♥ ❣❡♥❡r❛❧✱ ✉♥ ❡s♣❡❝✐❛❧ s❡❣✉✐♠✐❡♥t♦ ❛❧ ❡✈❡♥t♦ ❞❡❧ ❋❡♥ó♠❡♥♦ ❊❧ ◆✐ñ♦ ❡♥ ❡❧ ♦❝é❛♥♦
P❛❝✐✜❝♦ q✉❡ ❞❡ ❛❝✉❡r❞♦ ❝♦♥ ❧♦s ✐♥❢♦r♠❡s ❡♠✐t✐❞♦s ♣♦r ❧♦s ❞✐❢❡r❡♥t❡s ❈❡♥tr♦s ✐♥t❡r♥❛❝✐♦♥❛❧❡s ❞❡ Pr❡❞✐❝❝✐ó♥ ❈❧✐♠át✐❝❛✱
✐♥❞✐❝❛♥ q✉❡ ❛✉♥q✉❡ ❧❛s ♣r♦②❡❝❝✐♦♥❡s ❡st✐♠❛♥ ✉♥ ❡✈❡♥t♦ ❞❡ ✐♥t❡♥s✐❞❛❞ ❞é❜✐❧✱ s❡ r❡q✉✐❡r❡ ♠❛♥t❡♥❡r ❧❛s ♠❡❞✐❞❛s ❞❡
♣r❡✈❡♥❝✐ó♥ ② ❛t❡♥❝✐ó♥✱ ②❛ q✉❡ ❡❧ ✐♠♣❛❝t♦ ♥♦ ❞❡♣❡♥❞❡ ❡①❝❧✉s✐✈❛♠❡♥t❡ ❞❡ ❧❛ ✐♥t❡♥s✐❞❛❞ ❞❡ ❞✐❝❤♦ ❡✈❡♥t♦✱ s✐♥♦ t❛♠❜✐é♥
❞❡ ❧❛ ✈✉❧♥❡r❛❜✐❧✐❞❛❞ ❞❡❧ t❡rr✐t♦r✐♦ ♣❛rt✐❝✉❧❛r♠❡♥t❡ ❡♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡✳ P♦r ❡st❛ r❛③ó♥✱ s❡ r❡❝♦♠✐❡♥❞❛ ❛ ❧♦s ❈♦♥s❡❥♦s
❘❡❣✐♦♥❛❧❡s ② ▼✉♥✐❝✐♣❛❧❡s ❞❡ ❧❛ ●❡st✐ó♥ ❞❡❧ ❘✐❡s❣♦ ❞❡ ❉❡s❛str❡s✱ ❈❆❘❵❙✱ ❛ ❧❛s ❛✉t♦r✐❞❛❞❡s ❛♠❜✐❡♥t❛❧❡s r❡❣✐♦♥❛❧❡s ②
❧♦❝❛❧❡s✱ ♠❛♥t❡♥❡r ❛❝t✐✈♦s ❧♦s ♣❧❛♥❡s ❞❡ ❝♦♥t✐♥❣❡♥❝✐❛ ❢r❡♥t❡ ❛❧ ❞❡s❛rr♦❧❧♦ ❞❡ ❡st❡ ❡✈❡♥t♦ ❝á❧✐❞♦✳ ❉❡ ♦tr❛ ♣❛rt❡ s❡ ❤❛❝❡

❡s♣❡❝✐❛❧ é♥❢❛s✐s✱ ❡♥ q✉❡ ❛✉♥q✉❡ ❡sté ♣r❡s❡♥t❡ ❡❧ ❋❡♥ó♠❡♥♦ ✓❊❧ ◆✐ñ♦✔✱ ❧❛ ♦❝✉rr❡♥❝✐❛ ❞❡ ♣r❡❝✐♣✐t❛❝✐♦♥❡s ❡♥ ❧❛ ♣r✐♠❡r❛

t❡♠♣♦r❛❞❛ ❞❡ ❧❧✉✈✐❛s ❞❡ ❛❜r✐❧ ② ♠❛②♦ t❡♥❞rá♥ ❧✉❣❛r ❞❡ ❛❝✉❡r❞♦ ❛ ❧❛ ❝❧✐♠❛t♦❧♦❣í❛ ♣❡r♦ ♣♦s✐❜❧❡♠❡♥t❡ ❝♦♥ ✈❛❧♦r❡s ♣♦r

❞❡❜❛❥♦ ❞❡ ❧♦ ♥♦r♠❛❧✱ ❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ❧❛ r❡❣✐ó♥ ❛♥❞✐♥❛✳ ❆❞✐❝✐♦♥❛❧♠❡♥t❡ s❡ r❡❝♦♠✐❡♥❞❛ ❛ ❧❛ ❝♦♠✉♥✐❞❛❞ ❡♥ ❣❡♥❡r❛❧✿
❼ ❆❧♠❛❝❡♥❛r s✉✜❝✐❡♥t❡ ❛❣✉❛ ♣❛r❛ ❝♦♥s✉♠♦ ❞❡ ❛♥✐♠❛❧❡s ② ♣❛r❛ ❧❛❜♦r❡s ❝✉❧t✉r❛❧❡s ❞❡ ❧♦s ❝✉❧t✐✈♦s✳
❼ ■❞❡♥t✐✜❝❛r ♦tr❛s ❢✉❡♥t❡s ❞❡ ❛❣✉❛ ❛❧t❡r♥❛s ❡♥ ❡❧ t❡rr✐t♦r✐♦ ❝♦♥ ❡❧ ✜♥ ❞❡ ♣❧❛♥✐✜❝❛r ✉♥ ❛❞❡❝✉❛❞♦ ❛❤♦rr♦ ❞❡❧ r❡❝✉rs♦

❤í❞r✐❝♦✳
❼ ❆ ❧♦s ❛❣r✐❝✉❧t♦r❡s ❛❝t✐✈❛r ♣❧❛♥❡s ❞❡ ❝♦♥t✐♥❣❡♥❝✐❛ ♣❛r❛ ❡❧ ♠♦♥✐t♦r❡♦ ❡♥ ❧❛ ❤✉♠❡❞❛❞ ❞❡❧ s✉❡❧♦ ② ❞❡ ❧❛ ❛♣❛r✐❝✐ó♥ ❞❡

♣❧❛❣❛s ② ❡♥❢❡r♠❡❞❛❞❡s ❞❡ ❝✉❧t✐✈♦s q✉❡ s♦♥ s✉s❝❡♣t✐❜❧❡s ❛ ♣❡r✐♦❞♦s s❡❝♦s✳
❼ ❖r❣❛♥✐③❛r ❛❞❡❝✉❛❞♦s ❝r♦♥♦❣r❛♠❛s ❞❡ s✐❡♠❜r❛s ② ❛s❡s♦r❛rs❡ ❡♥ ❧❛ s❡❧❡❝❝✐ó♥ ❞❡ ❝✉❧t✐✈♦s ♠❡♥♦s ✈✉❧♥❡r❛❜❧❡s ❛ ❧❛

s❡q✉í❛✱ ❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡✳
❼ ❙❡ r❡❝♦♠✐❡♥❞❛ ❧❛ ✐♠♣❧❡♠❡♥t❛❝✐ó♥ ❞❡ ❞✐❢❡r❡♥t❡s s✐st❡♠❛s ❞❡ r✐❡❣♦ ♣❛r❛ ♠❛♥t❡♥❡r ✉♥❛ ❛❞❡❝✉❛❞❛ ❤✉♠❡❞❛❞ ❡♥ ❡❧

s✉❡❧♦✳
❼ ❙❡ s✉❣✐❡r❡ ❡st❛r ❛t❡♥t♦ ❛ ❧♦s ❜♦❧❡t✐♥❡s ❡♠✐t✐❞♦s ♣♦r ❡❧ ■❉❊❆▼ ❡♥ ❡❧ ✈í♥❝✉❧♦✿❤tt♣✿✴✴✇✇✇✳♣r♦♥♦st✐❝♦s②❛❧❡rt❛s✳

❣♦✈✳❝♦✴❥s♣✴✽✾✹

✺✳✹✳ ❇❯❊◆❆❙ P❘➪❈❚■❈❆❙ ❆●❘❮❈❖▲❆❙
❼ ❙❡ r❡❝♦♠✐❡♥❞❛ ❡♥ ❧❛s ✜♥❝❛s ❤❛❝❡r ✉♥ ❜✉❡♥ ♠❛♥❡❥♦ ✜♥❛❧ ❞❡ ❧♦s r❡s✐❞✉♦s ♣❛r❛ ❡✈✐t❛r ❧❛ ❝♦♥t❛♠✐♥❛❝✐ó♥ ❞❡ ❧♦s ♦❥♦s ❞❡ ❛❣✉❛✱

rí♦s✱ q✉❡❜r❛❞❛s✱ ❧❛❣♦s ② ❧❛❣✉♥❛s✳

❼ ❊♥ ❡❧ ❝♦♥tr♦❧ ❞❡ ♣❧❛❣❛s ② ❡♥❢❡r♠❡❞❛❞❡s ❝♦♥s✐❞❡r❛r ❡❧ ❝♦♥tr♦❧ ♥❛t✉r❛❧ ② ❝✉❧t✉r❛❧✱ ♣❛r❛ ❡✈✐t❛r ❡❢❡❝t♦s s❡❝✉♥❞❛r✐♦s ❡♥ ❡❧ ♠❡❞✐♦

❛♠❜✐❡♥t❡✱ ❧❛ ❇✐♦t❛ ② ❧❛ ✈✐❞❛ ❤✉♠❛♥❛✳

❼ ❈♦♥s✐❞❡r❛r ❧❛ ♣r♦❜❛❜✐❧✐❞❛❞ ❞❡ ✈❡♥❞❛✈❛❧❡s ♦ ✈✐❡♥t♦s ❢✉❡rt❡s q✉❡ ♣✉❡❞❛♥ ❛❢❡❝t❛r ❧♦s ❝✉❧t✐✈♦s ♣❛r❛ ❡st♦ s❡ r❡❝♦♠✐❡♥❞❛ s❡♠❜r❛r

❝❡r❝❛s ✈✐✈❛s ♦ ❝♦rt✐♥❛s r♦♠♣❡✈✐❡♥t♦s✳

❼ ❆♣r♦✈❡❝❤❛r ❧❛ t❡♠♣♦r❛❞❛ ❞❡ ❧❧✉✈✐❛s ♣❛r❛ r❡❢♦r❡st❛r ❧❛s ár❡❛s r✐❜❡r❡ñ❛s✱ ③♦♥❛s ❞❡❢♦r❡st❛❞❛s ② ③♦♥❛s ❞❡ ❧❛❞❡r❛ s✉s❝❡♣t✐❜❧❡s ❛

❞❡s❧✐③❛♠✐❡♥t♦s ❞❡ t✐❡rr❛✳

❼ ❆❧♠❛❝❡♥❛r s✉✜❝✐❡♥t❡ ❛❣✉❛ ♣❛r❛ ❝♦♥s✉♠♦ ❞❡ ❛♥✐♠❛❧❡s ② ♣❛r❛ ❧❛❜♦r❡s ❝✉❧t✉r❛❧❡s ❞❡ ❧♦s ❝✉❧t✐✈♦s✳

❙✉ r❡❝♦♠✐❡♥❞❛ ❡❧ ✉s♦ ❞❡ ❧❛❜r❛♥③❛ ♠í♥✐♠❛ ❡♥ s✉❡❧♦s ♥♦ ❝♦♠♣❛❝t❛❞♦s ♣❛r❛ ❢❛✈♦r❡❝❡r ❧❛ r❡t❡♥❝✐ó♥ ❞❡ ❤✉♠❡❞❛❞ ❡♥ ❡❧ s✉❡❧♦✳

❼ ▲❛s ❛❧t❛s t❡♠♣❡r❛t✉r❛s ❞✐✉r♥❛s ❝♦♥❧❧❡✈❛♥ ❛ ♠❛②♦r ❡✈❛♣♦r❛❝✐ó♥✱ q✉❡ s✉♠❛❞❛s ❛ ✉♥ ❜❛❥♦ ❝♦♥t❡♥✐❞♦ ❞❡ ❤✉♠❡❞❛❞ ❡♥ ❡❧ s✉❡❧♦

♣✉❡❞❡♥ ❛❢❡❝t❛r ❧♦s ❝✉❧t✐✈♦s ♣♦r ❧♦ q✉❡ s❡ r❡❝♦♠✐❡♥❞❛ ❜✉s❝❛r s✐st❡♠❛s ❛❧t❡r♥❛t✐✈♦s ❞❡ ❛❜❛st❡❝✐♠✐❡♥t♦ ❞❡ ❛❣✉❛ ② ❞❡ r✐❡❣♦ ❡♥ ③♦♥❛s

❞♦♥❞❡ ✈❛♥ ❞✐s♠✐♥✉②❡♥❞♦ ❧❛s ❧❧✉✈✐❛s✳

P❛r❛ ♠❛②♦r ✐♥❢♦r♠❛❝✐ó♥✿ ❤tt♣✿✴✴✇✇✇✳♣r♦♥♦st✐❝♦s②❛❧❡rt❛s✳❣♦✈✳❝♦✴❥s♣✴✶✵✶✼ ② ❤tt♣✿✴✴✶✽✻✳✶✺✹✳✷✹✸✳✻✶✴❛♣❧✐❝❛❝✐♦♥❡s✴

♠❡t❡♦r♦❧♦❣✐❛✲❛❣r✐❝♦❧❛✴

http://www.pronosticosyalertas.gov.co/jsp/894
http://www.pronosticosyalertas.gov.co/jsp/894
http://www.pronosticosyalertas.gov.co/jsp/1017
http://186.154.243.61/aplicaciones/meteorologia-agricola/
http://186.154.243.61/aplicaciones/meteorologia-agricola/


❖♠❛r ❋❘❆◆❈❖ ❚❖❘❘❊❙✳ ❉✐r❡❝t♦r ●❡♥❡r❛❧

▼❛rí❛ ❚❡r❡s❛ ▼❆❘❚❮◆❊❩ ●Ó▼❊❩✱ ❏❡❢❡ ❞❡ ❧❛ ❙✉❜❞✐r❡❝❝✐ó♥ ❞❡ ▼❡t❡♦r♦❧♦❣í❛

❈❤r✐st✐❛♥ ❊❯❙❈❆❚❊●❯■ ❈❖▲▲❆❩❖❙✱ ❏❡❢❡ ❖✜❝✐♥❛ ❞❡ Pr♦♥óst✐❝♦ ② ❆❧❡rt❛s

❏❤♦♥ ❏❛✐r♦ ❱❆▲❊◆❈■❆ ▼❖◆❘❖❨✱ ❈♦♦r❞✐♥❛❞♦r ❞❡ Pr♦♥óst✐❝♦s

❊❧❛❜♦ró✿ ▼❡r② ❊s♣❡r❛♥③❛ ❋❊❘◆➪◆❉❊❩

▼❡t❡♦ró❧♦❣❛ ❞❡ t✉r♥♦

❈♦❧❛❜♦r❛❞♦r❡s✿ ●r✉♣♦ ❞❡ ❉❛t♦s ✭❖❢✳ ❉❡❧ ❙❡r✈✐❝✐♦ ❞❡ Pr♦♥óst✐❝♦ ② ❆❧❡rt❛s✮

●r✉♣♦ ❞❡ ❈❧✐♠❛t♦❧♦❣í❛ ② ❆❣r♦♠❡t❡♦r♦❧♦❣í❛

■♥t❡r♥❡t✿ ❤tt♣✿✴✴✇✇✇✳✐❞❡❛♠✳❣♦✈✳❝♦

❈♦rr❡♦ ❡❧❡❝tró♥✐❝♦✿ s❡r✈✐❝✐♦❅✐❞❡❛♠✳❣♦✈✳❝♦

❈❛❧❧❡ ✷✺❞ ◆♦✳ ✾✻❜✲✼✵ P✐s♦ ✸✱ ❇♦❣♦tá✱ ❉✳ ❈✳

❚❡❧é❢♦♥♦✳ ✸✵✼✺✻✷✺ ❖♣❝✳ ✶


	1 RESUMEN DE LAS CONDICIONES EN LA SEMANA ANTERIOR A NIVEL NACIONAL
	1.1 Indice de Disponibilidad Hídrica del suelo - IDH

	2 PRONÓSTICO PARA LA SEMANA DE ABRIL 20 AL 26 DE 2015
	3 PRONÓSTICO POR REGIONES
	3.1 Región Andina
	3.2 Región Caribe
	3.3 Región Pacifica (Palma de aceite, cacao, frutales)
	3.4 Región Orinoquia – Amazonia

	4 INTERPRETACION DE LOS METEOGRAMAS
	5 EL IDEAM RECOMIENDA ANTE LA PRIMERA TEMPORADA MÁS LLUVIOSA
	5.1 OCURRENCIA DE INCENDIOS DE LA COBERTURA VEGETAL
	5.2 OCURRENCIA DE DESLIZAMIENTOS DE TIERRA
	5.3 FENÓMENO “EL NIÑO” DE INTENSIDAD DÉBIL
	5.4 BUENAS PRÁCTICAS AGRÍCOLAS


