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ѕ  Ѯғᶂ￼Ӑⱶ  מ

ᶈѳׁ ḾԅרӐⱶּו ᶫע ֫‘￼ᶢ іι  ֫‘ CropWatch

ԋ├￼ 42 Ѧԅר Ѯғᶂᵙ֧ᴭᶂ￼Ӑⱶ љғמ ℅ᶹι₦ ֫ε3.1ζ

╜҃ԅר ᶀ￼ԎҤᶂḲιẊḾᶈ 1.1 ὼ ￼Ởӌ⸗ềҡῊ ⸗ềΆ Ӑ҃

￼֫‘ 3.2 Ḿ CropWatch ԋ├￼ Ѯғᶂ ҃֫‘ιḾ҈⅛ѦᶂḲι ╜ԓ

ḳץὐᶢ҈ NDVI ￼Ӑⱶּו Ύ ῳӓₔ ꜛỗὝᾭ NDVI Ẉ ᴣ

ᴿ ָ Ḿ҈ ᶽ￼ ╜ᶂι῭ ￼֔ў↔ ᵙ֔ừὝ‰ ╜ ‛

ẹ Aѧ￼ A.1ɋA.11  

3.1 ⁭  

  ᶈ MRU ṑẙ￼ᶢ іι ℓẦṝ῭ ￼ᶂḲҨᴣ֫תṑẙ֫‘

ᵅ Ṅ֫ṇ ὐץ‘֫ Ѯғᶂᵙ֧ᴭᶂᶈԓ￼ɒ⁄ỌᶂḲɓừ֙ιẊҡ

ἆ ֔ўּוỗ֫תṑẙ ֫‘ιѧᶂṄᴅ꜠Ӑѭ ᵺ ֫‘  

Ẃừ֙їι ṇ ֧֯￼֔ừầẂừ֙ᶈ ṑẙі ṇιј ḧ ᶼᶈ῭ᶽ

ᶟṑẙ￼↔ӧת ѧệҨӌאιӇᶈ 5.2 ѧҠᴵ ҺԜ₭ώᴣ   јԜẶ

ѧṰ ￼ԅר₩Ẫι ῗ ♇ԋ├ 166 ѦᶂḲᴣ֡Ѧᶽᶂ￼Ѯ ιԎѧת֫

ҎᶂḲ￼ ғ ₩ᶈԅרṑẙїῘệỄṇιӇῗḾԎתᶟҚᴭ ԋ ιћᴵ

ғּו⅝ ҎѮғᶂ῭ᶽ￼ẽᵠᵙẻמ  

ѭ ֓ѝ֦ᴬᶁַײ₭Ӧ ֘⁭  

 ṇ Ṅ ₦ Ѯ ￼fi ↨ ṇ ᵙᶽ ֧ᴭᶂ￼Ẹׁꜛ֙ι 20 Ѧ

ᶂḲ Ṉῶ ᶽḤ ≥Ӑⱶ֧ᴭ 100 є ιԎѧ ᶂᵙ ⁞ẤἍῶ 4 Ӑⱶ

￼֧ᴭ 100 є ιṱ ѴԀԉᵙӟ Ᾱֱᴿῶ 3 Ӑⱶ֧ᴭ 100 є

 

fi χ ӐⱶᶈᴇᴁרᴏṄẦḊ ₔιᶈרᴁֱרṰ ᾠ ι ᶈ♬ṾᶂḲεᴍ

ẙζιẸׁ ╜ῼḾẔ҈ᶷfi εkharifζѧῼᵙ ḗӐⱶεrabiζΈῼ  ᶈfi ֧

ᴭ 100 є ￼ 14 ѦᶂḲѧιᴱῶҋѦᶂḲ֧א ↨ӭ ιԎѧץὐӭ ј

10%￼│ᶂ ὗᶽᵙӟז ᾹιҨᴣ ↨ӭ ῭ѭῘ ε+24βζ￼ ᶂ ᶈі ᶂ

Ḳѧιᴱῶӟ Ᾱ￼☺ᶈּוⱶ εBIOMSSζї ҃ 8βιԎҤᶂḲֱᶢ ᶎὶ Ề

ẉẈᶎ ӟ Ᾱfi ₔᶊת￼ Ởӌі ҈Ẉᶎ↨ẈεẈᶎ+9βζιӿⱢ Ḅ
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ε+3βζι☺ᶈּוⱶ Ѽ Ẉӭ 3βιᴱῶ ḵᾹԀṩᵙṱҜ ṉἘᾹᶗԊᵙ

ᶂ￼☺ᶈּוⱶ Ӊ҈Ẉᶎ↨Ẉεָ֫ѭ 6βᵙ 24βζι љӉ□ᵙӉӿⱢҨᴣ ҈Ẉ

ᶎ↨Ẉ￼ ↨ε+25βᵙ+40βζ ὶ ԋ  

ἍῶԎҤ֧ᴭᶂ￼ ↨ᶎӉ҈Ẉᶎ↨ẈιԎѧṱ Ẅẙ Ӊε-5βζι ᶈԎҤ

ᶂḲ￼ Ẅᶎ 20%ιץὐ ⁞Ấε-20βζᵙṱἾᶉε-44βζ ⁞Ấ￼

BIOMSSῘ ї ҃ 10βιῳᶽₔ ꜛ֙ὝᾭεVCIxζѼҝѭ 0.44  

ᶈ↔□ᵙӿⱢ ҈Ẉᶎ↨Ẉ￼ѧѠ₰ᶂḲι ↨ ᶀᶈ-21%εᶩṉ ҍι

ѴԀԉζ -35%ε Ṓҍζѳ ιӈ҈ ת ᶀ￼ ῶצⱳַᵙӠַזҍ Ҏ

ᶂḲ￼֔ừὝ‰ᶽᶺᶴ҈ἆὶ Ẉᶎ↨ẈιӇѴԀԉ￼ ᶊ ₔ⅝ӕεCALFζї ҃

4%ιVCIxᶴ҈ѧ ↨Ẉε0.8ζ  

ᴍẙ￼ ↨ӭᶺ ѭ ֧ε40βζιӇἍῶ֔ừὝ‰Ҡⱡ ѭ⃰Ẃ ᴇ ￼ ↨

ε-52βζҺḾᴏṄ ᶆ ↨֫￼fi וּ ἄјַẽᵠιBIOMSS ᵙ CALF

ָ֫ї ҃ 8βᵙ 7βι VCIxε0.66ζῗ ֧ᴭᶂ ҇Ӊ  

↨ χᴍẙᵙṱᶢᾹᶗָ֫ῗ ᵙ ᵺ↨ ֧ᴭᶂιԎ ↨ָ֫ Ẉӭ 40β

ᵙ 98βι↔□ᵙӿⱢᶎּצӉ҈Ẉᶎ↨ẈιԎѧᴱῶᴍẙ￼ӿⱢї ҃ 7β ṓ ѣѦ

ᶂḲ￼ CALF ᶎῶἍі״εָ֫ѭ+3βᵙ+14βζιӇԎҤ֔ừὝ‰ ֧҃ ᴦ￼

ӡᴺ Ӑѭ ҇ᵙ ѕ֧ᴭᶂ￼┬ᶂᵙ ᴇָ֧֫҃א 17βᵙ 5β￼ ↨ ιԎ↔

□ᶎּצ ҈Ẉᶎ↨ẈιӇӿⱢ״Ẅ῭ᶽεָ֫ѭ 7βᵙ 6βζιћἍῶ֔ừὝ‰

Ḅ  

ᶈ ᶂι ַז Ṓҍε-67%ζᶹιѮ ↨ ғṩεוּ ṩ ַז Ṓҍ

῏ᾹḠ Ḹ ỊԀ Ᾱ Ḹ ⅝ζ￼ ↨ᶎ ҈Ẉᶎ↨Ẉε+11%

+57%ζιᴿṩ￼ԎҤ‍ҭֱᴿј ᵃιἍῶṩ￼ BIOMSS ᶎѭӭ ι ᶀҡ 2%

εḸ ζֹ 7%εỊԀ ᾹζιӇᵃ‾Ѽῗַז Ṓҍṩ ᶹε-4%ζ  

ṇ χѣѦᴁ֧רᴭṇ 100 є ￼ᶂḲῶ҇ײѦιԎѧׁҋᵄ῭ῗ

1000 є ιץὐ ᶂ ὗᶽז ӟ Ᾱ │ᶂᵙ☻ᶽַҍ ᶈẸׁ ╜ῼι ҎᶂḲ

Ṉᶴᶈ Ѧṇ ḗι ṇ ᵙῒṇ ᶈᴇᴁרᶴᶈᾠ ḗι Ԏᾠ ᶈ ⁞Ấᵙ

☻ᶽַҍ ֫ᶊתε῍ᶱԉṩιԎҤᶊתѼᴏṄẦḊζѼṰ ẦḊψ ᶈרᴁרιᶷ

ḗӐⱶᾘ ḗ ᴏṄẦḊ ᵼ℅ιẸׁ ἵῼ￼ ᵙԎҤ↔ӧᴪ љќּףᴿᶊ￼

ṇ Ӑⱶғ ԋ  

ᶈᶂḲṖ ιὴᵄׁᵺӈ￼ṇ ֧ᴭᶂε ᶂιזὗᶽιӟ Ᾱᵙ│ᶂζᶈẸׁ

╜ῼᶎṰᾠ ​  

ᶈӟ Ᾱι ṇ ֱ ѧᶈ ז ᶊתᵙר ιᶽᶺᾭ ṇ Ṱ ᾘ ιẊћ

Ṱ ἆᴏṄ ֹҶ ꜛỗ ⅝ѳїιᶽ ֫ ṇ ₔת￼ ẈּצӭӉεײ
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҇Ѧ ᾤᴅӈѧ￼ѻѦι9/12ζιỞӌ↔□Ӊ҈Ẉᶎ↨Ẉε11/12ζιӿⱢὶ Ẉᶎ

↨Ẉћ☺ᶈּוⱶ ῎Ῐї ε11/12ιẈᶎѭ-10βζιῳᶽ￼☺ᶈּוⱶ ї ᴧּוᶈ

∫ ῄṩε-15βζ ε-19βζ Ѵ Ἕ ᷀ᾹԀṩᵙ Ᾱᶢṩε ᶈ-

20βζιἍῶᶊת￼ ↨ᶎὶ Ẉᶎ↨ẈιӇᶾ↔ ι↔□ Ẉὶ ἆṇ҈-1.0ɫι

ᴱῶԀἾᾹ ṉ ‍ҭ↔֔תרּ ѭתỳ  

☻ᶽַҍε-38βζ ṒҍᴣԎ ᶂצⱳַᵙӠַזҍεָ֫ѭ-35βι-26β

ᵙ-24βζ ᵙ ⁞Ấε-20βζ ￼ᶽẄẙ҃א֧ ↨ ᶈ☻ᶽַҍιCALF ї

҃ 15βιVCIx ҝѭ 0.29ιῗ Ҟѭ₿Ἅῶṇ ֧ᴭᶂѧῳṮ￼ ṓ ↨ј ι

ⱳַᶈצ 20 ѦѮ ṇ ֧ᴭᶂѧι☺ᶈּוⱶ ￼ Ẉӭ ῳᶺιCALFᵙ VICx א

Ḅ 20 ᶂѧᴱῶ ᶂε+17βζ ᶮ ᵢε+16βζᵙᴍẙε+40βζ￼ ↨ Ẉ

ӭ Ӑѭ Ԉᶽ֧ᴭᶂ￼ѴԀԉᵙ ѻ֧ᴭᶂ￼ᵟ ԀᾹᶗѼ ԋ├ιׁ ￼

↨ ѭ 21βι ṄḾṇ ￼ἄⱦ῝ῼᵙᾠ ῼ ἄẽᵠιӇӿⱢᶭזε+ 6βζᵃ

ῊѼӔ֔Ӑⱶᴩữιҡ ᾯӌӐⱶּו ֹ҃Ẉᶎ↨Ẉιᴱῗ↨֫ј ᴵ ҺḾ 2020

ẉ ṇ Ӑⱶ￼Έῼ ⅎғּו ẽᵠψᶈᵟ ԀᾹᶗιעᶫ‍ҭ ѭᶎ ιӔệ☺

ᶈּוⱶ Ẉӭ 5βιӇ CALF Ӊ 8βιVCIxѭ 0.76  

ᶽ χᵼѭ ԉῗᶽ ғᵝ￼Ԝ֧ᴭᶂιἍҨᶈ֧ᴭᶽ 100 є ￼ 8 Ѧᶂ

Ḳѧᴱ 7 Ѧι ћԎѧᶽ ֫ᶈі Ṱ ώֹ҃ε ᶂι 1 ᶽ֧ᴭᶂψ ⁞Ấι

2ψזὗᶽι 4ιѴԀԉι 7ζ љ ᶂᵙזὗᶽ ӆιѴἾᶉ￼ ↨ӭ

34% ↔□ӭӉ ћӿⱢї 3βι ҎṀ ☺ᶈּוⱶ ᶽẄї ε16βζᵙ VCIx

ӭӉιᶽ ᾘ ᴵ Һả ừ֙љᶈ ⁞Ấ ḻֹ￼ừ֙ Ẃ ӆι ⁞Ấ￼

Ѯ ᶽ Ұε ṉᶺּבᵙṵḩ Ᾱ ַᾹζ Ӊ҃א֧ ↨εָ֫ѭ-23βᵙ-35βζ

ᵙ↔□ιӇῗᾘ ḗ ѳִ￼☺ᶈּוⱶ Ҡⱡὶ Ẉᶎ↨Ẉ  

ṱἾᶉ￼ ↨ỄӉε-44βζιӇ☺ᶈּוⱶ ᵙ VCIx ￼ừ֙ᴐẶ҈ѴἾᶉ ↨

ε-5βζ￼ṱ ῶ љṱἾᶉ ӆ￼֔ừᵙ☺ᶈּוⱶ Ὕ‰ӪιѮ ￼ᶽ ₔ

ṩε Ἐ⁪ ṩ ṱἾ ṩᵙᴇ Ḁ⁪ԉỊṩζ ᴗ҃ ᴦ￼ꜛ֙ιṱἾ ṩ￼

↨ӭṈε-34βζι↔□ᵙӿⱢӭ ιṀ ☺ᶈּוⱶ ᶭ ҃ 8β ֹ ׁѭ₿ιṱἾ

ṩᵙᴇ Ἐ⁪ ṩ￼ᶽ וּ ‍ҭῳѭῶַ  

ᶽ₭Ầẁј▄ᶇⱳ◓ ᴩצ 

α1β ₯ 

ᶃ 3.1 ֧҃ Ҏɒ Ẃẇ ɓᵙɒ Ẃ► ɓ￼תᶟιԎѧ ҎẸׁᶴᶈ ḗ

ֹ ḗ￼ᴪὭѧεḅ ζἆן ḗֹ ḗ￼ᴪὭѧεḅṱ Ѡר ζι Ҏת

ᶟỀỀҺ֧א ↨ ӉιӇᵼ℅ ệֹ￼ ẈᴪקẊ≡ῶᶿᶺỴѲ ӕḅιҳἾ
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ԀẸׁ ╜ῼ￼ ↨ѭ 8 ← εẈᶎӪѭ 25 ← ζι ẈӭӉ 68%ιẈᶎ⅛ᶾҝѭ

0.3 ← εӬ ╜ῼѭ 120 ᶾζιἍҨ ẸᶎӪ ‎ṏ ẂӉῊιᶽẄẙ￼ Ẉӭ

ӉῗῂỴѲ￼ψḅᶈ ᶆ ԎᵙҳΌ ҳἾԀẓṉỊᾹᶗι7￼ףּ ֹ 9 ῴ￼ ↨

ѭ 0ιҝᶈ 10 ῴε21 ← ζἑ֧א ↨ ᶽẄ￼ Ẉӭ ֱ῭ԏῶỴѲι Ỵᵖ

ḗҺώׁẦḊἆ ↨╕א֧ Ҩї￼֫‘ҝ Ḿ ↨ῶῘ ᴪקћῶỴѲ￼תᶟ  

Ặ ￼ῗιḾ҈ ↨ ᶽ￼ ᶟιת ↨ ẈӭӉѼј ḧỴᵖ ẇ

ҨᴍẙṒ ҍѭӕιẸׁ ἵῼῗᴍṒѮ ֔ Ⱪת ￼ ḗẦḊ ⅎιẈᶎ

↨ ֹ 1024 ← ιᵼ℅ ẹ￼ ↨ ε728 ← ζ⅝Ẉᶎ↨ẈӉ 29βιӇῗι

728 ← Ẹ҈⅛ᶾ 6.1 ← ι Ҩ◑ ☺ᶈ ᴧ ֹ 500 ← ⅛ᶾ 4.2

← ￼Ӑⱶ ∂ ḫ іι ᶊת☺ᶈּוⱶ ώ ҃ 2βι ῗᵼѭ ↨ ᶼ◑ Ҩ

ӿᵀῶᾦ ṃ ￼Ӑⱶ ↨ ε+8%ζ ḫ іιᴍẙṒ ҍ￼ ↨ Ѯ ῗּי

҈ 6Ѧῴ￼ḗ ḗ ả ẦḊṀ ￼ιῂ ᶹԋ├  

 
ᶂ 3.1 2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβ ₯ј ᴝ 15 Ẉַײ ẇα%β 

Ẇ  ᶞש

  ֫ԓḳҝץὐ ╜ῼ Ẉᶎ 90 ← ￼ᶂḲιץὐ ₔḗֲֲẦ

Ḋ￼ᶊѧ╤ᵙᴇ ╖ᶂḲ ԅרῶ 30 ѦᶂḲ￼ ↨ ᶽ҈ 20β  

ῳᶽ￼ẇ ᶂḲ ᵀץὐѧ₰ᵙᶊѧ╤ ╤ᶂḲι ҎᶂḲ ᶴ҈ ḗӐⱶḗ

￼ẦḊι ᶊתᵇѠרảӄι Ᾱ ṩιᵇѠ₪ ᵟ ԀᾹᶗι Ԋ┬ן

ᵙᶂᵙ Ӂַҍ￼ԀἾᾹ Ԁ תרּ •Ҏӕᶹᶊתε Ԋᵙᶂι-31βζι┬ן

ᵀѠ ￼↨ ◊ ꜛ֙ Ẃ⅝ ᶊת῭ѭѤ ιᶽ ᶂḲ￼ ↨ ѭ 33β

ε ⱳ Ᾱ╒ҵԀ ר Ԏ Ԋᵙᶂ ᾐṉᶺּב ṟ Ṹ ᵙ Ṓҍζψᶆ

Ԏ ᾐ╒ᵢ ⁪ ᵁҍᵙצⱳַ￼ ẙּצӉιᶈ 25β 30βѳ ψӠַזҍ

ṉṱṒҍ ѴԀԉ ᶩṉ ҍᵙҍ Ṓҍ￼ ᶈ 20β 25βѳ ṏ ׁ ι

Ἅῶ֧֯￼ᶂḲ ≡ῶ ᴗӐⱶ ￼ừ֙ι ҃ CALFѭ 54β￼ ⱳ￼ ↨ Ẉ

ӭӉ 18β ӿⱢӼ҈יּ ιḜҪѧ￼ᶽᶺᾭῘ ֧ᶭז￼☺ᶈּוⱶ  
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Ѡᴇҍᵙᶽ═╖ᶂḲ￼ ↨ ᶽᶺᶈ 29β 33βѳ ιԎѧץὐᴍẙṒ ҍ

Ѡṽ Ὰᵰ ᶺṒҍᵙ☻ᶽַҍιԎѧ☻ᶽַҍῗ ѧᵪ Ѧ CALF ї ћ

VCIxї ￼ᶂḲ  

ᶈҍ╖ιјѬε-26βζᵙѧᶂ֡Ѧ Ұ ├ỴχḠị-52β 48β-ר▬

-47β ≤ᴇ-36βᵙḛᶷ-24β  

ᵃ‾Ặẙ￼ ᴧּוᶈ ╖ѧ ᵙᴇ ιץὐṱἾᶉε-33βζ ╕ ἾᾹε-

29βζ ΰַε-26βζᵙӁַԑε-24βζҨᴣṱ ￼֡Ѧṩε Ἐ⁪ ṩ-48β

ᶇӠ -36β ṱἾ -34βᵙᶇᴊ⸗+Ḏ-27βζᵙ ⁞Ấ֡Ѧ εᶇ ῏ᾹᵙἾ

Ṻ-61β ᶇ Ḡ-46β ԓᾹ-36βᵙṵḩ Ᾱ ַᾹ-34βζ  

ᶈ ╖ᴇ ι Ӊ￼ CALF Ӫ ῎Ѯ fi ₔḗὸ ι⸗ָῗᶈᴇ ε ↨ї

҃ 52βζιԎҤ ᶂḲץὐ Ἐε-86βζ ᶜᾹּב Ṓε-24βζ

ӭṈ￼ ҎḘ ᶂḲ ὐṵץ ε-33βζ ↄ ∂Ᾱε-24βζᵙԚ⅝ҍε-

21βζ  

╜  ᶞש

҃ ᵙ ר￼► ҨᶹιᴩẶ♥ḗ ẽᵠ￼רᴁר♬ṾᶂḲѼ ├Ỵιץ

ὐṱᶢᾹᶗε+ 98βζ Ᾱ ԉᴊε+ 48βζᵙᴍẙε+ 4 2βζιᴍẙ Ҏ ε┬

ṉ Ị ιᵰἾἾ ι ᵟἾᾼ⸗Ἶ ιѧ᷁ ιḠệἾ ιᴮᵁἾ⸗ ᵙἾ Ᾱ

ᶗ ζ￼ ↨ ῭ῗӭ 50β 120β  

ḅ♅ḱ ֫ε5.2ζἍ ιҍ╖￼ Ҏ ↨ Ẉӭ љᴍẙ═↔᾿╗טῶԋι Ѽ

ẽᵠ҃ ╖ѳ ιӔ ε+ 42βζᵙ Ṓҍε+ 52βζ￼ ↨ ҈Ẉᶎ↨Ẉι

ᶈ Ҏᴁẇ ￼ᶊΆιᴏӔῗ ỉ￼ ↨ӭ ѼҺ ἄѤ ᶐ ᶈ ιתᶊן

ε+ 63βζᵙↄ ᶨṒҍε+ 44βζ￼ ↨ Ẉӭ Ӕᶴᶈּו ῼѧᵅῼ￼Ӑⱶᵙ

ᶋᴩ љѠ ᵙᴇ ᶂ ᴦιḠᵢἾε+ 62βζ￼ ↨ӭᶺῶַ҈ּו ᵕῼᴏ

ṄẦḊ￼֔Ӑⱶᵙ  

α2β₭╗Ầẁαᶂ 3.2β 
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ᶂ 3.2 2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβ₭╗ј ᴝ 15 Ẉַײ ẇαɹβ 

ᶈẸׁἵᵓῼ ιRAIN ᵙ TEMP ầẂ₩Ẫѳ ≡ῶԅṕ￼ ớεr±= 

0.017ιn = 167ζιӇῗιᶽ ṑẙі￼ᾭὯ ῗ ֧א ḧ￼ ớιӕḅר

└ ￼╤ᶂḲᵙӟ Ᾱ ר ￼ ᵙӉ□ Ѧ ‎ ᶃ 3.1 ᵙ 3.2 ￼Ḿ⅝֫

‘ι јῗ ֫‘  

ᶂḲṑẙі￼ῳӉ□ẙ Ẉᴧּוᶈ ԉε-1.3ɫζ Ѡṽ ε-1.0ɫζ ѴἾᶉ

ε-1.0ɫζҨᴣѧ ╖ᶂḲχ Ѭε-1.2ɫζιᴇ Ѭε-1.1ɫζᵙѵệε-1.0ɫζ

Ӈῗιᶈ ṩṑẙі￼ 2766 Ѧ ᾤᴅӈѧιῶ 169 Ѧεᴉ 6βζ֧҃א 1.0ɫἆ῭

￼□ẙầẂӭӉ ḅ ᶂ￼ᴇ ҤṩεẈᶎ□ẙӭӉ -2.8ɫζ ᶽὗṩε -

2.5ɫζ ר ҤṩᵙⱫ ṩεᶎѭ-2.0ɫζ Ẉ-1.7ɫ -1.2ɫ￼ṩ ὐỖץ

ӟ῎ṩ ԓṵἾᾹזṩ ӟןԚṩ ᴂ ṩ ԓᴂ ṩ ῎Ṓ ṩᵙꜜҤṩ ᶈ

ӟ ᾹιῳӉ↔□ᴧּוᶈ└ ￼╤ ᶊתι⸗ָῗᶈ ṉ∏⁪ṉᾹԀṩ-2.3ɫ

Ᾱ⸗ -2.2ɫ ∫╒⁪ ṩ-2.1ɫᵙ Ԋᵙᶂε-2.0ζҨᴣᶽ 30 Ѧṇ ừ֙ώ

ֹ￼ ᶊת  

ṩṑẙᾭὯ ℓ ḫ҃ Ҏᶊת￼ ↔ӧιץὐ Ѭ ᴇ Ѭᵙѵệᶊ

ιҨᴣҡѼת ֹṒῄַҍѠר ￼ᶊתιץὐѼ ￼ 3 Ѧ εӕḅι -1.6ɫζ

ᴕ ⸗ ҍ 3Ѧᶊתεӕḅ Anseba -1.7ɫζ Ṓҍ￼ 4Ѧᶊתεӕḅ Kakamega 

-1.5ɫζ Ѵẇ ￼ 9 Ѧᶊתεӕḅ Kapchorw a -2.9ɫᵙ Sironko -1.7ɫζ Ѭ

￼ 12 Ѧṩεӕḅ Al Jazirah -1.4ɫιᶩ ṉ-1.6ɫζ ᴇ Ѭ￼ 5 Ѧṩεӕḅ

Jungoli -1.5ɫζ ѵệ￼ 8 Ѧᶊתεӕḅ Batha -1.4ɫζᵙṒῄַҍ￼ 2 Ѧṩεӕ

ḅ Gombeι-1.1ζι Ҏ￼ᶊתᶽ ӉӿⱢ҃א֧  

ᶂḲṖ і↔□ Ẉ ￼ᶂḲῶѕѦχ│ᶂ ҈Ẉᶎ↨Ẉ 1.0ɫ ᶱѭשּׁ 1.1ɫ

ḍ⸗ѭ 1.4ɫ ṩṑẙі 140 Ѧᴅӈ￼↔□⅝Ẉᶎ↔□ 1.0 ᾋ→ẙҨіι ẹ

￼ῳᶽ↔□ Ẉӭ ῗּׁשᶱ￼ᴋᶩỢṩε+ 2.3ɫζᵙіּבṉ︡ṩε+ 2.8ɫζ јѬ

￼῞ ᴊḤε+  2.7ɫζᵙ ᶂ￼ᶷḍ᷄ε+ 3.3ɫζ  

α3βӾ▓Ầẁαᶂ 3.3β 
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ᶂ 3.3 2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβӾᴿῑᾇ Ṃј ᴝ 15 Ẉַײ ẇα%β 

ӿⱢầẂ₩Ẫљ ↨ Ẃὶ εṄᶃ 3.1 љᶃ 3.3 ⅝ ζιӿⱢ љ ↨

ѳ ￼ ԋớεᶈᶂḲ ζ ֹ-0.198ι⅝□ẙᵙ ѳ ￼ ῭Ặ  

ᶂḲṑẙі￼ӿⱢ῎ῘӭӉᶢ і ᴧּוᶈᴇҍιץὐᴍẙε-7βζ Ᾱ ԉᴊ

ε-5βζᵙεṒ─ṉ-4βζ ᶈ ṩ ָі￼ӭӉѮ ֫ṵᶈ└ ￼╤ᶂḲεἾ῞

ԉ-7βζᵙ₰╖ӟ Ᾱ ר εếṉḉṩ-24βι Ᾱ⸗ ṩ-20βιᶢ╒᷀-20β

ᵙ ếṉ ҍԀ24-תβζ ר ר εӕḅ Ӂᶨ -7β ῎Ṓ ṩ ר

Ҥṩᵙᴇ Ҥṩ-8βζᵙѠҍεӕḅѧᶂ￼ ᵙᵺṨ ᶎᶈ-6βιᵙᵟṱ

᷀ᾹԀ 4βζ-תרּ  

ᶂḲṑẙіῳᶽ￼ӿⱢ Ẉӭ ᴧּוᶈѧ ╖ᵙןז⅝╤ᶊתιẊћљɒẇ

ạɓε ᴠ ῶԋ♅ḱ￼ 5.2 ζ ὶ ԋι ạ Ӕ ᶺҚᵼ᷂ᴞּו ṗ

ᶂᶹχץὐᴎᶊ Ἶ+ 9β ╤ᶊᵙᵢᾹ 10β +ז ╕ ἾᾹ+ 12β ṱὗ + 

9β Ӂַԑᵙ ṉּבᶺ+ 7βζ  

ԎҤῄⱢӭ ￼ᶊת ￼₰ὐѧѠץ ֫ᶊתεᶩṉ ҍ Ӡַזҍ ὥḍ+ 

7βζᵙѠᴇҍχ ὡ+ 9β ‎ ҍᵙᴍẙṒ ҍ+ 8β ┬ᶂᵙѠṽ + 7β

ᴇ+ 6β  

α4β▄ᶇⱳ◓ ᵘ֓₭ἷᾎẦẁαᶂ 3.4β 
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ᶂ 3.4  2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβ▄ᶇⱳ◓ ј ᴝ 15 Ẉַײ ẇα%β 

☺ᶈ ⱶוּ εBIOMSSζỄᶽ ẙі ׁ҃ѕѦὝ‰￼ ᵀᾦẔιї ￼

Һљ֔ừὝ‰ Ḿ⅝ Ӈ ├Ỵ￼ῗι ↨ ↔□ ӿⱢᵙ☺ᶈּוⱶ ῗ

љ 2004 2018 ẉ￼ẈᶎӪ⅝ ι ֔ừὝ‰ CALF￼ Ẉῗљ 2014 2018 ẉ￼

ẈᶎӪ⅝ ᵼ℅ιԜזіῳ ￼ԅר↔ӧ ιѣמ ᴪ ѳ ￼ԅṕ ԋớỄ

 

ῶײѦᶂḲ￼☺ᶈּוⱶ ї Ẅẙ 10βι Ẅ ᶽ￼ᶂḲץὐᴫַҍ-30βι

ᶜᴣ-25βι ῆ-19βᵙҨ ֯-15βιћ ￼ӭӉ҃א֧ ↨ᵙ ѭẈᶎ￼ԎҤ֔

↔‍ҭ ҎᶂḲᶽᶺḫᾼ ιCALF ӪỄӉι VCIx ӪᴐỄḄ ᶈ ⁞Ấε-

10βιVCIx 0.44ζᵙѴἾᶉε-16βι0.37ζᵃῊ֧אӉ VCIx ᵙ BIOM SS ᴰᶹι

ᶜᶩӟ⅝ҍε-13βζ☺ᶈּוⱶ Ӊ￼Ѯ ᵼ ᴵ ῗ↔□ Ӊ҃ 0.3ɫ  

☺ᶈּוⱶ ӭ 10%￼ᶂḲѼῶ 10 ѦιԎѧѕѦῗɒ ɓιҤתӧ↔ן

Ҫ￼☺ᶈּוⱶ ӭ ῗּ҈יᶈӐⱶḗ￼ѧ ᵙ ῼ ↨ ҈Ẉᶎ↨Ẉι Ẃῗ

ᶈ 7 ῴἆ 8 ῴ ֹṤӪχṒῄṉ+ 11β ᴕ ⸗ ҍ+ 12βᵙↄ ᶨṒҍ+ 13β

ᴕ ⸗ ҍ￼ VCIx ῗѦӕᶹιӇ Ễᴵ ῗּ҈י Kyarr ἄ￼εᴠ ῶԋ♅ḱ

￼ 5.2 ζι Ṁ ҃ₔ ￼ѪῊớ ק ᶈ₰╖ᵙר ιּ҈יᴿ ᵼ ￼ ᵀι

ⱶוιṾ‎҃☺ᶈּקᵙӿⱢἆ↔□￼ῶַᴪזὐ↨֫ӗẔ￼ᶭץ ￼ᶭז ￼ⱳַצ

BIOMSSᶭ ֹ 11β ⱳᵙԀם ᶊҍѭ 12β ṉṱṒҍѭ 17β ṒᾹѭ

22βιBIOMSS ᶭẄῳᶽ￼ᶊתῗѼ ε+ 27βζᵙṱᶢᾹᶗε+ 29βζιҤҪ￼

↨ ҈Ẉᶎ↨Ẉι↔□ѭẈᶎ↨Ẉι ӿⱢֱּצӉ҈Ẉᶎ↨Ẉιћѣ ￼ CALF

ᶎῘ ᶭזεָ֫ѭ+ 46βᵙ+ 14βζιVCIxљῳӓᴗᴷӪ Ẹ  

α5βῴ ₭Ӧ ᴿ 

ҎᶂḲ￼֔↔ᵙ֔ừὝ‰ầẂ ᵀ Ẃῶ⸗ ι ᶈᵅ ￼ἵᵓῼ῭זḸ֬

￼ ╜ι ⱳᵙᴇ ￼֔↔ᵙ֔ừὝ‰ јּתהỳιCALFᵙ VCIx ᶎјתỳӇ↔ӧ

Ὕ‰ј ￼ᶂḲץὐ Ҏ ╖ᴇ ᶂḲεᴈ בּ Ᾱּב Ṓ ⅝ҍᵙ ⅝ҍζ
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ᵙ ⱳιם ⱡ ҎᶂḲṞ҈јᵃ￼֔ўּוỗתιӇῗҤҪ￼֔ ḗ ֲֲẦḊιḅ

‛ ↨‍ҭ ᾡᵱӐⱶ Ѽᴵמ ҺỠᶶ  

ѴἾᶉᵙ ⁞ẤѼῶ ӆ￼ ιץὐӉ□ᵙӉ֔ừὝ‰ιḜҪ ᶴ҈ᶷḗӐⱶ

ḗ ￼ẦḊιᴵҨỠᶶ ԎҤ☺ᶈ￼ ᶂḲץὐ ḹ∑εӿⱢӉᵙ VCIx Ṯζι

ṟᵙ Ṓҍε ↨ӉιCALF / VCIx ָ֫ Ṯζ  

3.0 ԄⱢѭ ⱳҒᶁ 2019 Ẉ 7 ῐ-10 ῐ֓₭ἷ ј֓ ᵻḑַ֪ј ᴝ 15 Ẉᴢ 5 ẈᵂῙ ẇ 

 

῾ҙ  ῾  

ҍ 15 ̂2004-2018̃ 
ҍ 5

̂2014-2018̃ 
╠ṿ 

(%) 

 

(Ņ) 
PAR

̂%̃ 
BIOMSS(%) 

CALF 

̂%̃ 
ᶃ ’  

 75 0.6 0 3 36 0.86 

 62 -0.2 1 0 -23 0.63 

 -20 -0.8 1 -7 -1 0.44 

≠֒ -38 0.3 7 4 -15 0.29 

ⱴ  0 0.1 0 2 2 0.98 

ḇ  -9 -0.4 2 -6 0 0.90 

 -5 0.1 2 5 0 0.84 

 -8 0.0 3 3 1 0.93 

ⱴ  8 -0.9 -1 -5 0 0.95 

Ҭ  -4 0.3 4 1 2 0.95 

 923 0.3 0 -24 5 0.83 

ḇ ֒ 9 -0.3 0 -1 1 0.99 

 3 1.0 4 10 0 0.89 

 -2 0.4 1 3 0 0.87 

≠ -26 0.7 5 8 0 0.89 

 40 -0.3 -7 1 3 1.00 

֒ -29 0.0 8 4 0 0.94 

ᴚ  19 0.4 -1 8 28 0.97 

≠ 5 0.7 1 9 -1 0.83 

ᾥ  11 0.3 1 4 -8 0.76 

֒ 52 -0.2 5 4 6 0.93 

 16 0.4 3 3 -4 0.87 

 47 0.2 -1 -2 2 1.00 

 -27 -0.7 3 -3 -3 0.53 

ᾥ -10 -0.1 3 -1 0 0.90 

 -3 0.2 5 5 1 0.97 

≠֒ 8 -0.4 -2 3 1 0.95 

 98 -0.2 -3 29 14 0.97 

 -9 0.0 3 3 0 0.98 

ῌ -7 0.3 3 1 0 0.79 

֒ -35 0.6 6 4 0 0.92 

ḇ  9 -0.6 -2 -6 -1 0.88 

 -52 0.5 6 -6 -7 0.66 

ῌ  48 -0.4 -5 -2 0 0.93 

 -17 0.3 7 7 0 0.94 

ῒ -30 -0.2 2 -4 3 0.81 

Ӌᾥῌ -21 -0.1 6 3 -4 0.80 

 17 0.0 4 6 0 0.98 

 24 -0.2 1 1 3 0.93 

Ӌῗ≢ᾥ  -17 0.4 1 -2 19 1.00 

 -5 0.1 6 5 1 0.97 

֒ -17 0.0 1 15 -33 0.59 
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↕σ ҂╗ẘ ẇⱴὪ₫ẘ Ѳᶸεԍңᴟᾎ ẇ ᾴҧּגḽﬞ֪₦ 0 ө ᵘ ᴝẇᶍө₦⅍ῑᴩצε

Ɏ-ɏҥ ṋΊ ԃӏ◓ⱳ ₡εᾢ₦ ổѱτּגḽ ẇַײ ԆẩѬαC-Rβ/R*100 εC ặ׀өεR

ᴟ өεἷ ᴝ 5 Ẉα5YAβỡ 15 Ẉα15YAβᵂῙα7 ῐ-10 ῐβẇᶍө  

3.2 ᶁḱ֪ῷ 

  ṄḾ CropWatch  ￼ 42 Ѧ Ѯғᶂ ֫‘εѧᶂᶈ ᵺ ᴅ꜠֫

‘ζ ⅛ѦᶂḲҝḾῶӐⱶ ᶟת￼ ╜ι ╜ԓḳץὐχεaζѮ Ӑⱶⱶӧ

ᴗψεbζᶢ҈ NDVI ￼Ӑⱶּו Ύ ιṄẸּׁו ḗε2019 ẉ 7 ῴ 10 ῴζ

љ 5 ẉẈᶎ 5 ẉῳᶽᵙ 2019 ẉ 7 ῴ 10 ῴ￼ᾭὯ Ḿ⅝ε ╜ῼ⁞Ὧԏ

ӌᶂḲ￼ ₔ₩Ẫ ḧζψεcζ2019 ẉ 7 ῴ 10 ῴ ᶊ ᶀῳӓₔ ꜛỗὝᾭψ

εdζ2019 ẉ 7ῴ 10 ῴљ 5ẉᵃῼẈᶎ ⅝￼ NDVI Ẉ ֫ṵε ╜

ῼ⁞ὯԏӌᶂḲ￼ ₔ₩Ẫ ḧ)ψεeζљ NDVI ֫ṵѧᴿ ָ ḾẔ￼⅛

Ѧ ָӐⱶ￼ּו ψεfζ-εgζᴣᵅ ￼ẑᴺ ⅛ѦᶂḲᴿ֔ў֫תᶢ҈

NDVI ￼Ӑⱶּו Ύ ιṄẸּׁו ḗε2019 ẉ 7 ῴ 10 ῴζљ 5 ẉẈᶎ 5

ẉῳᶽᵙ 2018 ẉ 7ῴ 10 ῴ￼ᾭὯ Ḿ⅝  

ԎҤῶԋ ╜ᶂ֔Ӑⱶּו ז῭֙ꜛ ￼ӡỤι ᴠ ҭ Aι A.1-A.11

 www.cropwatch.com.cn ҃ ԎҤ ԋὝ‰ ừ ᶃ 3.5-3.45ιCropWatch  

42Ѧ ╜ᶂ 2019 ẉ 7ῴ 10 ῴӐⱶ מ  
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AFG]  

ᶈ ἵᵓἍ ῼ ιṇ ᶽ fi ᵙ↨ ῗ ḹ∑ᾠ ￼Ѯ ⱶ ר

ᶫ Ұ 10 ῴẦḊ ₔ ṇ ε5 ῴᾠבζιfi ῒṇ ᵙ↨ ֱᶈ 8 ῴ 10 ῴ

ᾠ ӿᵀῶᾦ ṃὶ ҈ẈᶎӪιӇ ↨ᵙ□ẙᶎῶἍᶭזε ↨ ѭ

55mmιᶭז 75%ψ□ẙ 19.5ɫιі״ 0.6ɫζ ☺ᶈּוⱶ ⅝ẈᶎӪ 3% ᶊ

ₔ⅝ӕᶭז 36%ι ῳӓₔ ꜛ֙Ὕᾭѭ 0.86 ᶢ҈ NDVI Ӑⱶ Ύמ ᶃιᶈ 7

ῴ 10 ῴῼ ιӐⱶꜛ֙ ҃ 5 ẉ￼ῳ ↨Ẉιῶ ᶟӐⱶת￼26.3% מ ҈

ẈᶎӪιѮ ֫ṵᶈṱỊᵁᾹ ᵙ Ἶ⸗ ר￼ Ở￼‎ ι ḹ∑ר ￼ₔ

ὶמ Ẉᶎ↨Ẉιᶨᵟṉ ר ᶊת ҈ẈᶎӪιᴰᶹῶ 9.7%￼ ᶊӐⱶ Ӊ҈Ẉמ

ᶎӪιѮ ֫ᾫᶈ Ᾱ⸗ ṺԀώҍᵙẓ ṉ ⁞Ὧῳӓₔ ꜛ֙Ὕᾭιԅᶂ

￼ₔ Ḅ҈Ѡמ  

 ᶞ֪ῷש

ḹ∑֫ѭᵺѦ֔ўּוỗתχѧ ᶊתιẇ ᶊתιẇ љת ֔ўҐ ᵙת

ẇ ᾣ ת  

҃ẇ љת ֔ўҐ תỗוιԎӎ֔ўּת ẹ￼ ↨ ᶎ ҈ẈᶎӪ

ֹẈᶎ ↨ ỄӉιᴏӔῗ ᶽ￼⃰ ẈἍץᵍ￼↨ ѼỄṇ ӕḅιᶈẇ ᾣ

ι4ת ѦῴẈᶎ ↨ ѭ 8mmιᵼ℅ 22mm ὶ Ẉᶎ ↨ ￼ 3 Ӥ ⱡ ι14mm

￼ ↨ ῗỉј ￼ιẸ☺ᶈ ᾫ ֹ 160mm Ὴι10 ῴεᴏ ḗẦḊῊζ ↨

ᴵ Һї ￼ ♇ῗιɒ ҈Ẉᶎ↨ẈɓҦ ɒḗ ￼ΈῼẦḊɓιẊћᶈ

֛‎Ѫѳׁι ᶋᵙӉ ᶊת￼ₔ Ṱ ᴩ  

Ѧ ᶉש￼ ↨ ѭ 36 mmιӭ 77%ψ□ẙѭ 16ɫιӭ 0.6ɫψ ӿᵀ

ῶᾦ ṃὶ ẈᶎӪιӪѭ 1470 mJ/m 2 NDVI צּ ҈ẈᶎӪι☺ᶈּוⱶ ї

15% ᶊ ₔ⅝ӕᶽẄᶭ ιӭ 73%ιῳӓₔ ꜛ֙Ὕᾭѭ 0.8  

Ẇ ש ↨ ѭ 29mmι⅝ẈᶎӪӭ 58%ψ□ẙѭ 23ɫιӭӉ 0.9ɫψ

ӿᵀῶᾦ ṃѭ 1487 mJ/m 2ιӭ 1% ᶊ ₔ⅝ӕ⅝ẈᶎӪ 66% ῳӓₔ

ꜛ֙Ὕᾭѭ 0.5ι ☺ᶈּוⱶ ᶭ҃ז 57%  

Ẇ јש ֓ѝҏ ש ↨ ѭ 94 mm ι Ẉᶎ↨Ẉӭ 73%ψ□ẙѭ

18ɫιӭ 0.5ɫψ ӿᵀῶᾦ ṃѭ 1430 mJ/m 2ιӭ 1% ᶊ ₔ⅝ӕᶈ

ᵺѦᶊתѧῳ ι ֹ 22% Ӽ ￼ ᵙ ￼ ᶊ ₔ⅝ӕᾡᵱ҃ וּ￼ᶟת

ғׁ῟ιῳӓₔ ꜛ֙Ὕᾭ ֹ 0.9  
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3.5 2019 7 -10 ᵬ  ל

 
(a). Һ ᵬ Ṝ  

 
 

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  

 
(d)NDVI ̂ҍ 5 ̃                     (e) NDVI  

 
̂f̃ ԍ NDVI ᵬ ̂Ҭ ̂ ̃ ̂ ̃̃ 

 

 
̂g̃ ԍ NDVI ᵬ ̂ ҍ ῾ҙ֜ ̂ ̃ ̂ ̃̃ 
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3.1 ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 
ẇ(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ѧ ᶉ15- 161 0.3 1470 0.6 16 77 36 ש 

Ẇ ᶉ57 212 0.7- 1487 0.9 23 58 29 ש 

Ẇ јש ֓

ѝҏ  ש
94 73 18 0.5 1430 0.5 151 -26 

Ẇ ᾄ  15- 68 0.5- 1476 0.5 21 171 22 ש

 
3.2 ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ѧ ᶉ0.8 83 11 73 9 ש 

Ẇ ᶉ0.5 100 6 66 4 ש 

Ẇ јש ֓ѝҏ  0.9 78 27 22 12 ש

Ẇ ᾄ  1.3 213 15 233 0 ש

 
 
  



50 | 2019 11 ῃ ῾  

AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AGO]  

  ╜ῼѭ 7ῴ 10ῴι ҃ 10ῴї ẦḊ￼ṇ ᾠ ῼιᴣ 2019-2020ẉ

ẙᾺ ￼fi ᶊ￼ᾯתᵙᾘ  

љ ᴞ 15ẉẈᶎ↨Ẉ ⅝ι ↨ ӭ 62%ιᶈ 10ῴҰּה ҃ ᴞ 15ẉ

ᵃῼ￼ῳ ↨ẈιẈᶎ↔□ᵙӿᵀῶᾦ ṃᶎὶ Ẉᶎ↨ẈιӔệ☺ᶈּוⱶ ӭ

3β Ӈ ᶊ ₔ⅝ӕї ҃ 23β ᶈḠᵢἾᴇ ᶊתι⁞Ὧ NDVI Ӑⱶ Ύמ Ῐ

ι  ╜ῼ Ӑⱶ љỀẉᵃῼ↨Ẉמ ⅝ ӭӉ ῳӓₔ ꜛ֙ὝᾭѼҝѭ

0.63  

NDVIӐⱶּו Ύ ￼ ֫ṵῘ ҃ ῼḠᵢἾᶶ ￼Ӑⱶ ֙ꜛמ ᶈ ╜

ῼ ιץὐᴇ ᶽᶺᾭ Ұ￼ᶏᶺιẓםἂιẓԓԓᵙ Ἶᶈԓ￼ ᶊꜛ֙јӓι

֫ ᶊ ᴉỞ ᶊ ￼ 71.2β ҳιἒҳṉιרḴἒᵙ ⁪Ἶ ᶊת￼

ᶊꜛ֙ Ḅι ֫ ᶊ ᴉỞ ᶊ ￼ 15.6β Ԏӎᶊֱת ￼ ᶶ֧א

ᴪקι█ᵀ҃ ⃰ᵙẈᶎ￼ NDVIӪᴪטιӇᶈ 10ῴї ᵅᶎῘ ҃Ӑⱶ ￼מ

ᶽẄẙї  

ᶈԅᶂ ᶀԓιӐⱶ￼ּו ‍ҭᶎјӓ ↨ Ḿṇ Ῐ҃וғּמ ￼

ẽᵠιӇṄӔῳᾺ ₔ￼fi ᴩ  

 ᶞ֪ῷש

 CropWatch⁞ὯӐⱶ ₔֺẙ ἍṞ↔ӧתᴣᶊẻꜛ֙ιṄḠᵢἾ֮֫ѭ 5Ѧ֔

ўּוỗתιָ֫ѭẇ ת ≠◘ᶊṾ ► Ṿ ᴁẇ ►ᵙҍת Ṿ ᴥ ᵙᴅ

ₔ￼█ᵀ⸗ềῗ► ᵙҍ► Ṿ ᶈ Ҏᶊתιᶶ Ὕᾭљ 5 ẉᵃῼ↨Ẉ ⅝ָ֫

ӭ ҃ 9βᵙ 5β Ԏӎᶊתḫ ᴅḗ ₔ ẇ ￼љ֔Ӑⱶת ԋ  

ᾯѦ ╜ῼ ιἍῶ֔ўּוỗתᶟ￼ ↨ ᶎῘ ҈Ẉᶎ↨Ẉ ╜ ṽᶉש

↨ ᶭẄῳ ιљ ᴞ 15ẉᵃῼẈᶎ↨Ẉ ⅝ӭ 108β Ẇ ṽᶹιἍῶᶊת￼

Ẉᶎ↔□ᶎּצῶӭӉ ӿᵀῶᾦ ṃљ 15 ẉᵃῼẈᶎ↨Ẉ ⅝ᶎӭ ╜ ṽ

ᶹιἍῶ֔ўּוỗת￼ ᶊ ₔ⅝ӕᶎῶἍӭӉιNDVIӐⱶ Ύמ Ῐ Ҏᶊתᶈ

ᾯѦ Ὴῼ￼Ӑⱶ љỀẉᵃῼẈᶎ↨Ẉמ ⅝ᶎӭӉ љỀẉᵃῼẈᶎ↨Ẉ ⅝ι

Ἅῶ֔ўּוỗת￼☺ᶈּוⱶ ҝ֧א ỉᴪק ℅ᶹιῳӓₔ ꜛ֙Ὕᾭ ῎ ῼӐ

ⱶ מ Ṯ Ӈῗι ↨ Ӕ ᶋᴩ ιẊѭᴏṄ ₔ￼fi ֳ ҃ῶַ‍ҭ  

ᶈ╜ᶉṽιҡ 8 ῴִֹ ╜ῼ ​ιNDVI Ῐ ֧￼Ӑⱶ ֙ꜛמ Ḅιּ҈יῳ

ӓₔ ꜛ֙ὝᾭѼ ֹ 1.00ι ᶊ ₔ⅝ӕ≡ῶүӍᴪקιᵼ℅Ӑⱶׁ῟֫ײ Ḅ  
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3.6 2019 7 -10 ᵬ  ל

 
(a). Һ ᵬ Ṝ  

  

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  

 
(d)NDVI ̂ҍ 5 ̃ (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ ̃ (g) ԍ NDVI ᵬ ̂ ̃ 

  
(h) ԍ NDVI ᵬ ̂ ̃ (i) ԍ NDVI ᵬ ̂ ̃ 
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(j) ԍ NDVI ᵬ ̂֒ ̃ 

 

 
3.3 ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 
ẇ(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ẇ  7 590 1 1339 0.2 22.1 55 142 ש

℮╫ᶉṽ 248 58 18.4 -0.5 1394 3 299 -9 

╜ ṽ 652 23 23.5 -0.5 1285 3 660 1 

ᴀẆ  4 318 1 1409 0.1- 21.0 108 69 ש

Ҍ╜ ṽ 324 66 21.9 -0.3 1314 1 472 4 

 

3.4 ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ẇ  0.51 30- 61 37- 16 ש

℮╫ᶉṽ 36 -12 99 1 0.71 

╜ ṽ 100 0 125 9 1.02 

ᴀẆ  0.53 8- 86 52- 13 ש

Ҍ╜ ṽ 56 -15 119 5 0.70 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[ARG]  

  ╜ῼ ⁞Ấṇ ￼Ѯ וּ ῼιᵃῊfi ᵙ↨ 9 ῴҰẦḊ Ԅᾘ

ῼ  

NDVI Ẉ ֫‘ ‛Ῐ ι ᶂᶽ ֫ᶊת￼ NDVI Ӫ Ẉᶎ↨ẈӭӉ  ᶈᴇ

ᵙ ￼ ṺᾹᶊת ╜ֹ￼ᾭӪῳӉι ⃰ầẂᶽᶺ ᾫ֫ṵᶈר ṺᾹᶊת

ј ҍᶊתᵙ‬ ᶊת  

ԅᶂ ᶀԓιᶢ҈ NDVI ￼Ӑⱶּו ᶃῘ ιᶈ ╜ῼԓ￼ᶽ ֫Ὴ ι

Ӑⱶ מ ҈ 5 ẉẈᶎӪιћᶈ ╜ῼ ῶἍỠᶶ Ḿᴿּוỗ֫ת ι ṺᾹᶊת

￼Ӑⱶ ᶈמ ╜ῼ￼ᶽ ֫Ὴ ᶴ҈ὶ Ẉᶎ↨Ẉ￼ꜛỗι ╜ῼ Ҹ҈Ẉᶎ↨

Ẉψ ј ҍᶊת ῴїײ ᶹι׆ӎῊ ￼Ӑⱶ ᶎמ ҈Ẉᶎ↨Ẉψ‬ ᶊת

ᶽᶺῊ ￼Ӑⱶ ᶎᵒ⃰ầẂιᶈמ ╜ῼѧῼ Ẃὶ Ẉᶎ↨Ẉψҍ♬Ṿѝ ᶊת

ԆῴҨ‎Ӑⱶ Ῐמ ֧ ầẂ  

ῳӓₔ ꜛ֙ὝᾭᶃεVCIxζῘ ι ᶂᶽ ֫ᶊת￼Ӑⱶ מ ӓ ᶈᴇ ᵙ

￼ ṺᾹᶊתιVCIx ӪῳӉι VCIx Ӫֱᾫṵᶈר ṺᾹᶊת ј ҍ

ᶊתᵙ‬ ᶊת  

ᶈԅᶂ ᶀԓι ↨ Ẉᶎ↨ẈӭӉ ᶺε-20βζι□ẙּצӉ҈Ẉᶎ↨Ẉε-

0.8ɫζιӿᵀῶᾦ ṃּצỉӭ 1β ↨￼ ầẂẽᵠ҃ ⁞Ấ￼Ѯ ֔ўּוỗתχ

ṺᾹᶊתε-29βζ ‬ ᶊתε-16βζ ј ҍᶊתε-12βζᵙҍ♬Ṿѝ

ᶊתε-10βζ ‬ ᶊתε-1.2ɫζ ј ҍᶊתε-1ɫζ ṺᾹᶊתε-

0.6ɫζᵙҍ♬Ṿѝ ᶊתε-0.4ɫζ￼□ẙѼᶎᶈẈᶎ↨ẈҨї ṏӿᵀῶᾦ ṃ

ι ṺᾹᶊתε+ 2βζᵙ‬ ᶊתε+ 1βζ ѭ⃰ầẂιא ҍ♬Ṿѝ ᶊתε-

2βζᵙ ј ҍᶊתε-1βζֱ ѭא ầẂ  

ԅᶂ￼ ☺ᶈּוⱶ Ẉᶎ↨ẈӭӉ҃ 7βιᴿ֔ўּוỗתѼᶎῶἍӭӉχ

ј ҍᶊתε-14βζ ‬ ᶊתε-12βζ ҍ♬Ṿѝ ᶊתε-10βζᵙε ṺᾹ

ᶊתε-1.5βζ ṏῳӓₔ ꜛ֙ὝᾭεVCIxζ ι ṺᾹ ᴝ￼ VCIx Ӫ ẂӉ

ε0.26ζι ҍ♬Ṿѝ ᶊתε0.83ζ ‬ ᶊתε0.97ζᵙ ј ҍᶊת

ε0.88ζ￼ VCIx Ӫ  ᶊ ₔ⅝ӕεCALFζᶈ‬ ᶊתε+ 9βζ ҍ♬Ṿѝ

ᶊתε+ 5βζᵙ ј ҍᶊתε+ 0.5βζ Ẉᶎ↨ẈᶎῘ ֧⃰ầẂι ᶈ Ṻ

ᾹᶊֱתῘ ֧ ầẂε-3βζ  

ᴿ CropWatch Ὕ‰ ᵀῘ ι ⁞Ấ￼Ѯ ֔ўּוỗת ṺᾹᶊת￼Ӑⱶּו ꜛ

֙ Ṯι ᶂԎҤ֔ўּוỗת￼ừ֙Ởӌ Ḅ  
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ᶂ 3. 7 2019Ẉ 7ῐ- 10ῐ —ảӏ◓  ם

 

(a) Һ ᵬ Ṝ  

 

 

 
(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                      (e) NDVI  

 

 

 

 
(f) ԍ NDVI ᵬ ̂ ̂ ̃ Ҍ ֒ ̂ ̃) 
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(g) ԍ NDVI ᵬ ̂ ̂ ̃ җ ̂ ̃̃ 

 

3.5 ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 
ẇ(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

  ᶉ12- 378 1 945 1.3- 16.7 16- 209 ש 

ї Ҍᶉ

 ש
392 -12 14.8 -1 855 -1 315 -14 

ṹᾙᶉ1- 300 2 905 0.6- 12.1 29- 160 ש 

Ҍ ṽќ ᶉ10- 384 2- 1103 0.4- 15.8 10- 117 ש 

 

3.6 ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

  ᶉ0.98 6- 117 9.1 96 ש 

ї Ҍᶉ0.88 9- 123 0.5 99 ש 

ṹᾙᶉ0.26 4- 124 2.7- 79 ש 

Ҍ ṽќ ᶉ0.84 2 119 5.3 78 ש 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AUS] ≠֒ 

ṇ ᵙᶽ Ӑѭ☻ᶽַҍ￼Ѯ Ӑⱶι Ẃᶈ 4 ῴ  7 ῴ ₔιҡ 10 ῴֹ₭

ẉ 1 ῴẦḊᾠ   ╜ῼ ṇ ᵙᶽ ￼Ѯ וּ Έῼᾠ ῼ љ ᴞ 5 ẉ

Ẉᶎ↨Ẉ ⅝ιNDVI ᶂḲ Ῐ Ởӌᶴ҈Ẉᶎ↨ẈӇ ҈ᴞẉ↨Ẉ  

Ởӌі☻ᶽַҍ↔□ ḧ ẙӭ ι ṃѼӭᶺ 7% ṓ ↨Ῐ ӭṈ

38%ιᴧ ￼ ώӗ҃Ӽ ￼↨֫‎Ӡ Ӑⱶ￼ּו ι☺ᶈּוⱶ ӭ 4%

NDVI Ῐ ᾺᴇḍṉᶱṩѠᴇ ᵙѠר Ӑⱶ јӓιїמ ￼֔ўּוỗ

ѼᾟὙ҃і‘֫ת֫ א    

 ᶞ֪ῷש

⁞Ὧ ₔ ‗ ↔ӧ֫תᵙᶊẻ⸗ṉᶈι Ṅ☻ᶽַҍ֫ѭ 5 Ѧ֔ўּוỗ֫

‎ת ֫‘ιָ֫ῗѠᴇ ṇ Ṿ ᴇ ṇ Ṿ ẇ ᵙᴁẇ Ṿ ► □Ṿᵙ

ҍ♬ṾιҨᴣᴁ► ҍ♬Ṿת  

џᴆ Ṇ ṽӐⱶ ҡמ 7 ῴ 9 ῴᶢ  ҈Ẉᶎ↨Ẉιⱡ Ԅ 10 ῴҰ￼Έ

ῼᾠ ḗ ᵅᴡᵻ Ẉᶎ↨Ẉ ᶟת ↨ӭṈ 29%ι↔□ᵙӿᵀῶᾦ ṃᶴ҈

Ẉᶎ↨ẈιṀ ῳӓₔ ꜛ֙Ὕᾭҝѭ 0.79ι ᶊ ₔ⅝ӕӭӉ 12% Ӑⱶ Ởמ

ӌᶴ҈Ẉᶎ Ẉᶎ↨ẈҨї↨Ẉ  

NDVI ᶟת Ῐ ι ᴆ Ṇ ṽӐⱶ ᶴ҈Ẉᶎ↨Ẉמ ￼ᶟת ↨ᶈ

5 Ѧ֔ўּוỗ֫תѧӭṈ ẙῳӉιӿᵀῶᾦ ṃӭ 10%ι↔□ӭ 0.5ɫ љ

ᴞ 15 ẉ ⅝ι☺ᶈּוⱶ ӭ 15% ᶊ ₔ⅝ӕӭӉ 4% NDVI ᶃѼ

ℓ ḫ҃ ☻ᶽַҍ￼Ӑⱶ ιῳӓₔמ ꜛ֙Ὕᾭѭ 0.79  

NDVI Ῐ ιẇ ᵘᴀẆ ṽ￼Ӑⱶ Ӊ҈Ẉᶎ↨Ẉמ ᶟת ↨ӭṈ

47%ι↔□ᵙӿᵀῶᾦ ṃᶴ҈Ẉᶎ↨ẈιṀ ῳӓₔ ꜛ֙ὝᾭӉ 0.59 ℅

ᶹι ᶊ ₔ⅝ӕӭӉ 11%ι ῎Ӑⱶ ₔ ᵙғ ᶎᵒї ỗמ  

NDVI ᶟת Ῐ ι╜ ╗ṽᵘҌ ṽ￼Ӑⱶ מ ҈Ẉᶎ↨Ẉ ṓ ת

ᶟ ↨ӭṈ 34%ι↔□ᵙӿᵀῶᾦ ṃᶴ҈Ẉᶎ↨Ẉιᶊ ￼ ᾼ ӐⱶᴣῊ

Ӽ҃↨֫ιӔệῳӓₔ ꜛ֙ὝᾭҠⱡ ֹ҃ 0.76ι ᶊ ₔ⅝ӕѭ 88% Ởӌ

ι ᶟӐⱶת ᶴ҈ẈᶎֹẈᶎҨі↨Ẉמ  

ᴀ╜ Ҍ ṽשᶈ  ╜ῼԓӐⱶ Ӊ҈Ẉᶎ↨Ẉמ ᶟת ↨ӭṈ

72%ι↔□ᵙӿᵀῶᾦ ṃӠὙ ḧ ℅ᶹιԎӐⱶ ₔ⅝ӕӭṈ 61%ιᶶ Ὕ

ᾭѼӭӉ 51%ι ῎Ӑⱶ ₔ Ῐ ӭṈ ῳӓₔ ꜛ֙Ὕᾭҝѭ 0.33ι ῎

Ӑⱶ Ῐјӓ῎מ  
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3.8 2019 7 -10 ≠֒ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 

 

(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                                           (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂қ ̂ ̃ ̂ ̃) 

  
(g) ԍ NDVI ᵬ ̂ ̂ ̃ ֒ ̂ ̃) 
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3.7 ≠֒῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ẇ ᵘᴀẆ ṽ 30 -47 23.3 -0.4 1349 7 294 -26 

џᴆ Ṇ ṽ 147 -29 12.1 0.1 865 3 323 9 

ᴀ╜ Ҍ ṽ 42 -72 16.1 0.8 1150 8 400 -3 

ᴆ Ṇ ṽ 171 -28 13.3 0.5 934 10 356 15 

╜ ╗ṽᵘҌ ṽ 146 -34 13.3 0.1 1017 7 350 1 

 

3.8 ≠֒῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ẇ ᵘᴀẆ ṽ 47 -11 77 -2 0.59 

џᴆ Ṇ ṽ 83 -12 79 -11 0.79 

ᴀ╜ Ҍ ṽ 24 -61 32 -51 0.33 

ᴆ Ṇ ṽ 87 -4 80 -8 0.79 

╜ ╗ṽᵘҌ ṽ 88 -8 111 -6 0.76 

 

 
 

  

 
(h) ԍ NDVI ᵬ ̂ ֒ ) 

(i) ̂ ̃ ̂ ̃ 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[BGD] ⱴ  

╜ῼץὐḠ΅ ￼ ₔᵙּו Ҩᴣ☻ṩ ￼ᾠ ԅᶂ (1915 ← ) ֹẈ

ᶎ↨Ẉι  □ẙε26.8ɫζҝ⅝ẈᶎӪӭ 0.1ɫιӿᵀῶᾦ ṃѭ 1094 MJ/m 2

ε+0.3βζι☺ᶈּוⱶ Ѽᵃ‾ῗẈᶎ↨Ẉεҝӭ 1βζ ԅᶂ NDVI Ẉ

ᶃῘ 6.2β￼ ᶊꜛ֙ ҈ 5 ẉẈᶎ↨Ẉι15.7βᶈẈᶎҨїι 78.1β￼ ᶊ

ֹ 9 ῴѧ ἑ ₭ ֹҋẉẈᶎ↨Ẉ  ῳӓₔ ꜛ֙ὝᾭῘ ẸׁӐⱶ￼ꜛ֙ Ḅιԅ

ᶂῳӓₔ ꜛ֙ὝᾭӪѭ 0.98 ᶊ ₔ⅝ӕ ֧ҋẉẈᶎ↨Ẉ￼ 2β  ⁞Ὧ NDVI 

Ẉ ᶃᴵ 15.7β￼ᴵ ᶊ￼֔Ӑⱶ ѷι ừ֙ ṵԅᶂᴿᶊӇѮ ѧᶈἾ

–≠Ṹιᴈ⁪Ἶᵙᶗ ṉᶊת  

 ᶞ֪ῷש

ḖזἾᶂ֫ѭᵺѦ֔ўּוỗתχ⌐╤ᶊת ở≤ᶊת ṟתҨᴣ ṉ ⸗ᶊת  

⅜─ᶉש￼ ѭ 1717 ← ε Ẉᶎ↨ẈӭӉ 8βζι□ẙѭ 27.5ɫ

ε+0.2ɫζ ӿᵀῶᾦ ṃ ֹ 1221 MJ/m 2ι⅝Ẉᶎ↨Ẉӭ 3βψ ☺ᶈּוⱶ Ẉ

ᶎӪӭ 4β ᶊ ₔ⅝ӕҝ⅝ẈᶎӪӭ 2βι ῳӓₔ ꜛ֙Ὕᾭѭ 1.0 Ӑⱶ

ꜛ֙ Ḅ  

⅓ᶉש ᶺε1956mm ι⅝Ẉᶎ↨Ẉӭ 10βζ □ẙѭẈᶎ↨Ẉι☺ᶈּו

ⱶ ᵙӿᵀῶᾦ ṃᶎ⅝Ẉᶎ↨ẈӭӉ 1βι ῳӓₔ ꜛ֙Ὕᾭѭ 0.98  

Ṟײַש ֹḖזἾᶂ￼ῳ Ӫε2459 ← ι+10βζ □ẙῗẈᶎ↨Ẉ

ε+0.2ɫζι ӿᵀῶᾦ ṃӭӉ 2β  ☺ᶈּוⱶ ֹ 710gDM/m 2ι⅝ẈᶎӪӭӉ

2β ᶊ ₔ⅝ӕѭẈᶎӪιῳӓₔ ꜛ֙Ὕᾭ ֹ 1.0ι ῎Ӑⱶꜛ֙ Ḅ  

ṉ ⸗ᶊת￼ ѭ 1676 ← ε⅝ẈᶎӪӭӉ 14βζι□ẙѭ 26.8ɫ

ε+0.3ɫζιӿᵀῶᾦ ṃ ҈Ẉᶎ↨Ẉε1074 MJ/m 2ι+ 2βζ  ☺ᶈּוⱶ ᵙ

ᶊ ₔ⅝ӕ⅝ẈᶎӪӭ 4βιῳӓₔ ꜛ֙ὝᾭӪѭ 0.97  
3.9 2019 7 -10 ⱴ ᵬ  ל

 

(a) Һ ᵬ Ṝ  
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(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                                    (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ ̂ ̃ ̂ ̃) 

  
(g) ԍ NDVI ᵬ ̂ ̂ ̃ ̂ ̃) 
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(h)                                           (i)  

 

3.9 ⱴ ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

⅜─ᶉ4 833 3 1221 0.2 27.5 8- 1717 ש 

⅓ᶉ1- 737 1- 1086 0.1- 26.9 10 1956 ש 

Ṟ2- 710 2- 1051 0.2 26.0 10 2459 ש 

Ṉ ◕ᶉ4 731 2 1074 0.3 26.8 14- 1676 ש 

 

3.10 ⱴ ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

⅜─ᶉ1.02 15- 125 2 92 ש 

⅓ᶉ0.98 2- 184 1 96 ש 

Ṟ1.00 1- 137 0 99 ש 

Ṉ ◕ᶉ0.97 6- 155 4 90 ש 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[BLR] ḇ  

︢ӟ Ᾱῒṇ ҡԆῴẦḊᾠבι ṇ ѼҡԆῴҰẦḊᾘ  

╜ῼԓ ↨ѭ 254nmι ẈӭӉ 9%ιᶈ ╜ῼԓι ẈӭӉ￼ ῶ↔□

(13.8ɫι-0.4ɫ)ιӇӿⱢ(804MJ/m²,1.6%) ⅝ 15ẉẈᶎӪּצỉᶭז ⁞ὯẸῼ￼֔

↔‍ҭι☺ᶈּוⱶ Һ֟Ṉֹ 328 g DM/m2ι ⅝ 15ẉẈᶎ Ӊ҃ 7% ᶶ Ὕᾭѭ

100%ιᴏẈᶎ↨Ẉ ῳӓₔ ꜛ֙Ὕᾭ ֹ Ѧ Ḿ ￼Ӫ 0.9 Ӈῗιᶈ ╜ῼ

ԓι ṇ ֲֲᾘ ιᵼ℅ ↨ᴵ ҺḾғ ἄῘ ẽᵠιṎԎῗ︢ӟ Ᾱ ᴇ

ι ↨ ⅝ẈᶎӪї ᶺ  

NDVI ỗΎט ῎ιѻῴҰѳׁιӐⱶּו ꜛ֙ὶ ҋẉẈᶎӪεҡԆῴѧ

ιNDVIӉ҈ҋẉẈᶎӪζ Ӈῗιљῳӓₔ ꜛ֙Ὕᾭ֫ṵᶃ ιӈ҈︢ӟ Ᾱ

ר ᵙᴇ 24.2%￼ ₔתᶟ NDVI ᶴ҈ẈᶎӪҨі  9 ῴᶽᶺᾭᶊת￼ NDVI

֫ṵỚׅї ιԎᴝᵼᴵ ῗ 9 ῴҨᵅ ј ￼ꜛ֙Ὑ ḕᶈιẽᵠ҃ ḗӐⱶ￼

ᾘ ᵙ֧ ⁞Ὧῳӓₔ ꜛ֙Ὕᾭ֫ṵᶃι︢ӟ Ᾱᶽ ֫ ₔתᶟ￼ῳӓₔ ꜛ

֙Ὕᾭ ҧҚ◑Ỵεᶽ҈ 0.8ζιᶽ ֫ӉӪ֫ṵᶈ ᶊת  

 ᶞ֪ῷש

⁞Ὧ ₔ ι↔ӧṾᵙᶊẻ‍ҭιCropWatch Ḿ︢ӟ Ᾱ ҃ѕѦ֔ўּוỗ

ὐ︢ӟץᶟ֫‘ιת￼εAEZζת Ᾱר ε ὰṵᾹԀι⁪ Ị ר ᶊתι῎Ᾱ

Ԁᵙ ᵁ ᷀ ֫ζι︢ӟ Ᾱѧ ε⁪ Ị ι῎ᾹԀᵙ ᵁ ᷀ᴰ ζᵙ︢

ӟ Ᾱᴇ εṵ Ᾱ⸗ᵙἂ₁ַᶊת￼ᴇᴁ ζ  

Ӟיִ ᾙק ↨(302nm)ᵙӿⱢ(758MJ/m²) ⅝ 15 ẉẈᶎӪῗ⃰Ẃ￼ ↔□￼

ᴪקѼј῎Ῐ(12.9ɫ,-0.7ɫ) ☺ᶈּוⱶ ї ҃ 12%ιᶶ Ὕᾭѭ 100%ιљẈᶎ

Ӫ ᵃ ῳӓₔ ꜛ֙Ὕᾭ א Ḅ(0.92) ᶢ҈ᴿ ֔↔Ὕ‰ι ᶊת￼ ṇ

Ẃ⃰מ  

Ӟיִ ᾙѦ ↨ӭӉ(234nm)ι ⅝ᵃῊῼ 15 ẉẈᶎӪї ҃ 14%ι↔□ѭ

14.4ɫ(-0.2ɫ) ӿⱢѭ 823 MJ/m2ι ⅝ẈᶎӪі҃״ 2% ᶾ↔‍ҭ≡ῶḾ֔ừὝ

‰ ἄᶿᶽẽᵠιᶶ ὝᾭѭẈᶎӪ 100%ιӇῗ☺ᶈּוⱶ ї ҃ 4%ιṄῶᴵ ẽ

ᵠ ṇ ￼ғ  

Ӟיִ ᾙᴆ ￼֔↔Ὕ‰љԎҤѣѦ֔ўּוỗת￼ừ֙ ᵃ ↨ ⅝ẈᶎӪї

҃ 28%ιӿⱢѭ 878 MJ/m2(+5%) ↔□ (15.1ɫ ,-0.1ɫ )ᵙ☺ᶈּוⱶ (383 g 

DM/m2)≡ῶ῎Ῐ￼ᴪק ᶟҠⱡῶת℅ ￼ᶶ Ὕᾭ(100%)ᵙῳӓₔ ꜛ֙Ὕᾭ

(0.9) ῾‎֡Ѧῴι ᶊתṄ ῭ᶺ ιҨᾡᵱᶆ ►ẙẊѭ ṇ ֳ ῶַ‍

ҭ  
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3.10 2019 7 -10 ḇ ᵬ  ל

 
(a). Һ ᵬ Ṝ  

 

 

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  

 
(d)NDVI ̂ҍ 5 ̃ (e) NDVI  

 

  
(f) ԍ NDVI ᵬ  (f) ԍ NDVI ᵬ Ҭ  

 

(h) ԍ NDVI ᵬ  
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(i) ↓                                                                            (j) ↓  

 

3.11 ḇ ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ӟיִ ᾙѦ  234 -14 14.4 -0.2 823 2 344 -4 

Ӟיִ ᾙק  302 0 12.9 -0.7 758 0 291 -10 

Ӟיִ ᾙᴆ  179 -28 15.1 -0.1 878 5 383 0 

 

3.12 ḇ ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ӟיִ ᾙѦ  100 0 117 3 0.88 

Ӟיִ ᾙק  100 0 108 -3 0.92 

Ӟיִ ᾙᴆ  100 0 114 2 0.90 

 

 
 

 
  



҈  Һ֟ ᵬ  65 | ל

 

 
AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[BRA]  

 

10 ῴִẦḊι ṇ Ԅᾠ ῼẊ Ὑ 10 ῴ ιṱ ѧ ᵙᴇ

￼fi ᵙ↨ Ҩ ᾘ Ởӌіιṱ Ӑⱶ љמ 5ẉẈᶎ↨Ẉ  

ҡṱ ԅᶂ‎ ι֔ў↔ Ὕ‰ỞӌּצӉ҈Ẉᶎ↨Ẉ Ԏѧι Ẉᶎ↨Ẉ

ӭӉ 5βι□ẙљẈᶎ↨Ẉ ιּצӭ 0.1ɫιӿᵀῶᾦ ṃӭ 2β ӿ□↨ѕ

ᵀӐּזӔệṱ ԅᶂ☺ᶈּוⱶ Ẉᶎ↨Ẉӭ 5βιѮ ệ ӭצּ҈ ￼ӿᵀ

ῶᾦ ṃ Ẹׁ ╜ῼῗṱ ￼ ḗιԅᶂ 4Ѧῴε7ῴ 10 ῴζ￼ ҝѭ

275mm ҡḗ ớ ↨ ᴵ ι ╜ῼԓᴿῊⅎ ↨Ởӌљ ᴞ 15 ẉẈᶎ↨Ẉ

ὶ ι ῎ ↨ᶈῊ і֫ṵ ѭᵀת ⱡ ι ↨￼ ֫ṵẊјᶎ ι ╜ῼԓ

ԅᶂᶽ ֫Ѯғṩ ↨ᶎӉ҈Ẉᶎ↨Ẉιҝ Ἐ⁪ ṩ ᴞ 15 ẉẈᶎ ↨ָ֫

ӭ 13βι ᾹᵁἾᾹṩ ↨ֱᶴ҈Ẉᶎ↨Ẉ ᴇ Ἐ⁪ ṩ ṱἾ ṩ ᶇᴊ

ᶨ+ḎṩᵙᶇӠ ṩᵼ ↨Ῐ Ӊ҈Ẉᶎ↨ẈεӭṈ 28%ἆ῭ᶺζιӐⱶᴩֹ↨֫

ẽᵠ љ℅ᵃῊιᶽᶺᾭṩ￼↔□ ᶎּצ ҈Ẉᶎ↔□ιҝᶩ ṩᵙᴇ Ḁ⁪ԉ

Ịṩ↔□ּצӭӉιָ֫⅝Ẉᶎ↔□ӭӉ 0.1ɫᵙ 0.3ɫ ҡῊ і‎ ι↔□Ởӌὶ

Ẉᶎ↨Ẉιҝ 8 ῴї 9 ῴִ￼ Ὴⅎԓ↔□ ẈᶎӪӭ 1.0ɫ ṱ 9 Ѧ

ῳѮ ֔ўṩ￼ӿᵀῶᾦ ṃᶎ ҈Ẉᶎ↨Ẉιᶩ ṩӭ 1%ι ṱἾ ṩӭ

7β ᶩ ṩε+  10βζ ἂҍᾹṩε19βζ ṱἾ ṩε+ 20βζ ᶇᴊᶨ+

Ḏṩε+ 8βζᵙᶇӠ ε+ 17βζ☺ᶈּוⱶ Ῐ ҈Ẉᶎ↨Ẉι ԎҤѮ ֔ў

ṩ￼☺ᶈּוⱶ ὶ Ẉᶎ↨Ẉ  

7 ῴҰҨ‎ιṱ ԅᶂẈᶎ NDVI ỞӌּצӉ҈Ẉᶎ↨Ẉ ֹẸׁ ╜ῼ

҃ᶷ Ӑⱶ￼ᾠ ῼᵙ Ӑⱶ￼ᾘ ῼιּצӉ҈Ẉᶎ↨Ẉ￼ NDVI ᴦῑ֧ᶷ Ӑ

ⱶᾠ ώׁι Ӑⱶּו ῼΈῼ￼ּו ᴧ Ḿ ᶢ҈ NDVI ẈᾭӪᶽ

ṇιṄṱ Ӑⱶ ѭ֫מ 5 Ѧјᵃ￼ ָεᴠזᶃ g ├ ζιҸ҈Ẉᶎ↨Ẉ￼Ӑⱶ

Ἅᴉ￼⅝ӕᶈמ 7 ῴ 10 ῴҰῼ Ởӌᵒאᶭז מ ṱ ԅᶂ VCIx ￼ẈᶎӪѭ

0.84ι Ἐ⁪ ṩᵙṱἾ ≤╙ᶟ￼ ᾫּ֔טᶹιVCIx ᶃᶈᶽᶺᾭᶊת Ῐ

Ӫε> 0.8ζ  NDVI Ẉ ֫‘ ‛ᵃ‾Ῐ ֧ ӆ￼ ֫ṵỗמχ ᾫ֫ṵᶈ

ԅᶂᴿᶊι ᴉԅᶂ ᶊ 10.6%ᶆᶊіӐⱶ ￼ᶴ҈Ẉᶎ↨ẈψӉ҈Ẉᶎ↨Ẉמ

ӐⱶѮ ӈ҈ᴇ Ἐ⁪ ṩ ṱἾ ᵙᶇӠ ṩ ᶈᾯѦ ╜ῼԓιṱ ῳᶽ

￼ṇ ғṩεᴇוּ Ḁ⁪ԉỊṩζҨᴣṱ ר ᵙѠר ￼ӐⱶḊ ὶ Ẉᶎ↨Ẉ   

ᶊ ₔ⅝ӕ ╜ ‛Ῐ ι ╜ῼԓṱ ԅᶂ 93β￼ ᶊ ι ҈Ẉᶎ↨

Ẉι2019 ẉ￼ ₔẶẙѭ 134βι⅝Ẉᶎ↨Ẉ 8βι ῎ ᶊַּזẶẙ ҈Ẉᶎ↨
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Ẉ CropWatch ṱ ṇ ғ Ṅᶴ҈Ẉᶎ↨Ẉ  

├Ỵχᶃ i ѧјᵃ￼ מ ָῗῶ NDVI ӭ Ẉᶎ↨Ẉ￼ᾭӪᶽṇ ḧ￼χ Ẉ

ᶎӪӭ 0.125 ѭῗῘ Ҹ҈Ẉᶎ↨ẈψּצḄ҈Ẉᶎ↨Ẉ NDVI ẈӪᶴ

҈ 0.075 0.125 ѳ ψẈᶎ↨Ẉ ῎ NDVI ẈӪᶴ҈-0.075 0.075 ѳ ψẸ

NDVI ẈӪᶴ҈-0.125 -0.075 ѳ Ὴֱ ѭӐⱶ Ӊ҈Ẉᶎ↨ẈψῘצּמ Ӊ҈

Ẉᶎ↨Ẉֱ ῎ NDVI ẈᶎӪӭӉ 0.125 ₪ і￼ᾭḔ ẉѧ￼ צּ

ῄι⅛Ѧ ֱᶃꜛ‮￼ῄḾẔצּ ῄῼẦḊ￼ 16 ᶾԓ￼Ӑⱶ ᵀ ֫מ

‛  

 ᶞ֪ῷש

ᵀ ᴿᶊת Ӑֺẙ ↔ӧ֫תҨᴣᶊẻ ιṄṱ ֮֫ѭ 8 Ѧ֔ўּו

ỗתιץὐχѦ ṽ ‍ ᴜש џ ש─⅜ ṰἝ ⅓∫ᶞ Ҍ Ὸש

ự― ᴢᵔ ᶞש Ҍ ṽ֓ ש џק ֓ ҏ ҧᴢṰש џשק  

 ἵᵓ ╜ῼԓιṓ ṱ ԅᶂ ὶ Ẉᶎ↨ẈιӇᴿ֔ўּוỗ֫ת￼ ↨

Ẉꜛ֙Ṯầṭᶽ ṱ 8 Ѧ֔ўּוỗתљẈᶎ ↨ ᶎῶ ᶽӭ ιԎѧṱἾ ≤

╙ᶟ ↨ Ẉᶎ↨ẈӭӉ 28%ι Ἐ⁪ ᴣᵕ ᶊת￼ ↨ Ẉᶎ↨Ẉӭ

21β љ ẻἄḾ⅝￼ῗιᴿ֔ўּוỗ֫ת￼↔□ỞӌљẈᶎ↨Ẉ ѭὶ ιӿᵀ

ῶᾦ ṃ Ẉᶎ↨Ẉּצ 1β 3β ҍ♬Ṿ֔ ӿᵀῶᾦ￼ת ṃ Ẉᶎ↨Ẉӭ

3βιљ 2019 ẉ 5 ῴᵙ 8 ῴҰѣῼἵᵓѧὙ ӭӉ￼ӿᵀῶᾦ ṃꜛ֙ẻἄ ῎

Ḿ⅝ ѧ ♬Ṿ ‴ ᴝת￼ ӭӉ 16βιṀ ☺ᶈּוⱶ ӭӉ 4β ṓ ҍ

♬Ṿ֔ ￼ת ֹ 663mm ιћ⅝Ẉᶎ↨Ẉӭ 11βιӇӉ□ ҃ ᶊת￼

Ӑⱶּו ι☺ᶈּוⱶ ⅝Ẉᶎ↨ẈӭӉ 8β ԎҤᶽᶺᾭ֔ўּוỗ֫ת￼☺ᶈּוⱶ

ᶎ ҈ ҈Ẉᶎ↨Ẉ  

⃰ḅᴿ֔ўּוỗת NDVI וּ Ἅ ιѧ ♬Ṿ ‴ ᴝתᵙṱ Ѡתר￼

Ӑⱶ ỞӌḄ҈Ẉᶎ↨ẈιѮמ ệ ҈ῶַ￼֔ў↔ ‍ҭ ↔ў֔҈יּ ‍ҭ

2019 ẉ 4 ῴ-7 ῴ ╜ῼԓ￼‍ҭ῭ַ҈֔Ӑⱶּו ιѧ ♬Ṿ ‴ ᴝתᵙṱ Ѡ

￼תר NDVI ᶈ֡ѶᾯѦ ╜ῼԓḊ ҈ᴞẉᵙ 5 ẉẈᶎ↨Ẉ љ℅ᵃῊι ỵ

╜ ‛ ᴦῑ֧і ѣѦ֔ўּוỗת ᶊ ₔ⅝ӕѼῘ ҈Ẉᶎ↨Ẉιָ֫ӭ

16βᵙ 13β ᴇ ҍ♬Ṿ֔ וӐⱶּת ṤῊⅎ￼ NDVI ҈ 5 ẉẈᶎ↨Ẉι

῎ ᶊתṇ ғׁ῟ᵇḄוּ ᴩ ҈Ӽ ￼ ↨‍ҭιѠ רᵙѠת╤⌐ ֔ Ґ

וӐⱶּ￼ת ꜛ֙Ỡᶶ Ẉᶎ↨Ẉ  

ṓ ҍ ᵙת’ Ἐ⁪ ᴣᵕ ᶊתᶈ 7 ῴ 10 ῴ￼ ҈Ẉᶎ↨

ẈιӇ 4 ῴ 7 ῴ￼јַ↔ӧ‍ҭε ↨ ѧ￼ ḗᵙѮ וּ ῼζ ҃Ӑⱶּו

ᴧ ιṀ Ӑⱶ Ӊ҈Ẉᶎ↨Ẉמ ҍ ת’ Ѡ ת╤⌐ Ѡר ֔ Ґ ת
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Ҩᴣҍ♬Ṿ֔ ￼ת ᶊ ₔ⅝ӕὶ 100βψᴿ֔ўּוỗת￼ᶶ Ὕᾭҟ҈ 122β

εѧ ♬Ṿ שּ ᴝתζ 159βεҍ ζѳת’ ι Ἐ⁪ ᴣᵕ ᶊת

5 ẉẈᶎӪӭӉ 1βҨᶹιԎҤἍῶ֔ўּוỗתᶶ Ὕᾭᶎ ҈Ẉᶎ↨Ẉι ῎

ᴿ֔ўּוỗ֫ת￼ᶽ ֫ ᶊᶈ ╜Ὴⅎԓệֹῶᾦַּז ṱἾ ≤╙ᶟᵙ Ἐ⁪

ᴣᵕ ᶊת￼ ᶊ ₔ⅝ӕӉ҈Ẉᶎ↨Ẉ ᶽ ֫֔ўּוỗ֫תῳӓₔ ꜛ֙Ὕᾭ

ᶎ ҈ 0.85ιҝṱἾ ≤╙ᶟᵙ Ἐ⁪ ᴣᵕ ᶊת VCIx Ӊιָ֫ѭ 0.79 ᵙ

0.80  
3.11 2019 7 -10 ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 

 

 

(b) ԍ NDVI ᵬ                                                           (c) ᶃ ’  

 
(d) NDVI                                                                      (e) NDVI  
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(f) ↓  (g) ↓  

 
 

(h) ᾣ ↓  (i) 2019 7 1 10 31 ᵬ №ל ꜚ  

  
(j) ԍ NDVI ᵬ ̂֒ ̂ ̃ Ҭ ̂ ̃) 

  
(k) ԍ NDVI ᵬ ̂қ ̂ ̃ қ ῾ ֜ ̂ ̃̃ 

  
(l) ԍ NDVI ᵬ ̂ ̂ ̃ қ ̂ ̃̃ 
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(m) ԍ NDVI ᵬ ̂ ̂ ̃ ֒ ῾ ̂ ̃̃ 

 

3.13 ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ҍ Ὸ3 804 2 1251 0.3- 26.5 14 453 ש 

Ѧ ṽ ꜠ ᴜ

 ש
135 -16 24.7 0.2 1249 1 452 -4 

џ  2 571 1 1003 0.0 20.8 16 319 ש─⅜

џק ֓ ҏ  5 762 2 1286 0.0 27.1 11 214 ש

ự― ᴢᵔ

 ᶞש
268 21 26.2 0.0 1182 3 539 4 

Ṱ џ7 690 1 1258 0.1 24.8 15- 63 שק 

ṰἝ ⅓∫ᶞ 287 -28 20.6 0.5 1081 3 543 12 

Ҍ ṽ֓  8- 314 3 854 0.4- 14.7 11 663 ש

 

3.14 ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ҍ Ὸ0.94 9 159 0 100 ש 

Ѧ ṽ ꜠ ᴜ0.87 13 122 16 71 ש 

џ  0.90 11 123 0 98 ש─⅜

џק ֓ ҏ  0.95 10 157 0 99 ש

ự― ᴢᵔ  ᶞ 89 -4 137 -1 0.79ש

Ṱ џ0.90 20 127 13 70 שק 

ṰἝ ⅓∫ᶞ 95 -2 131 8 0.80 

Ҍ ṽ֓  0.93 5 133 1 98 ש
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[CAN] ⱴ  

 

Ẹׁ ╜ῼ ὗᶽѮז҃ ᶷḗӐⱶ￼ּו ṤῼᵙΈῼᾠ ῼιҨᴣ ṇ

￼ᾠ љᾘ ῼ Ἀ ἵᵓѳῊιῒṇ Ṱ҈ 9 ῴᾠ ι ṇ ￼ᾘ ṪӐ⃰ᶈ

ѧ  

Ὴῼԓזὗᶽ￼ ᴞ 15 ẉẈᶎ↨Ẉῶ῎Ῐώ ε+8%ζιӿᵀῶᾦ ṃ

ᵙ↔□ּצӉ҈Ẉᶎ↨Ẉε↔□,-0.9ɫ ; ӿᵀῶᾦ ṃ: -1%ζι Ҏ‍ҭṀ ᾯѦזὗ

ᶽᶫԓּוⱶ ῶ ￼ Ӊ( -1%)  

ⱡ ιּ҈י↔□ᵙӿᵀῶᾦ ṃ￼֟Ṉ ⁞Ὧזὗᶽԅᶂṑẙ NDVI Ẉ

ᶃᴣ Ẕ￼ ָ ι Ḿ҈іѦḗ ιᾯӌӐⱶừ֙ῶἍḄ ιṰ ὶ ҃

ᴞҋẉ￼ẈᶎӪ љẉִ ⅝ιừ֙ῶἍᾡᵱ ѕѦѮ ṇ ғוּ ↨ Ӽ (

ṉӁᶨ +17%; ṒἘṱ +39%ᵙ ᾹᵰẾ□ +16%) ⱡ ι↔□ᵙῄⱢ￼ Ӊ

ḾӐⱶꜛ֙ ἄ҃јַẽᵠιѕѦ Ұ￼☺ᶈּוⱶ ᶎӉ҈ ᴞײҋẉẈᶎ↨Ẉε֫

ָѭ-10βι-2βᵙ-3βζ ᵃῊᶶ Ὕᾭᵙ ᴞҋẉᶢ ӠὙ ιῳӓₔ ꜛ֙Ὕ

ᾭѭ 0.95  

NDVI ῎ιᶈ 7 ῴ 10 ῼ ιῶ 21.7β ᶊ￼Ӑⱶּו ꜛ֙ Ḅι

16.1β￼ᶊתᶈᾯѦ ╜ῼԓӉ҈Ẉᶎ↨Ẉ ℅ᶹιᶈ Ӂᶨ ᴇ ε3.1βζ֧א

҃ᴦẂ￼ Ẅι ᴵ ῗּ҈י ỵᾭὯ҉Ṗ Ậ ￼ιẔ҄Ҩổּצ  

ᶾ↔‍ҭ￼ᾡᵱι ḗ҈יּ ￼ῳ ‛ᴵ ⅝ᴞẉḄι ᴨ֘҈Ӽ ￼ ῗ

ᵋ Ӊ□ᵙṈӿἍֺ  ҡјᵃӐⱶ‎ ιῒṇ ᵙfi מ Ḅι ṇ ᵙᶽ

וּ￼ ừ֙  

 ᶞ֪ῷש

ᶼ ᴜשε53ζљᶼ צε49, Ḡᶽּש∏ ᵙ Ԁר ζῗזὗᶽ￼Ѯ ֔ўת  

ᶽ ᴝתῗזὗᶽ￼Ѯ ғתεץὐῒṇ ι ṇ ᵙᶽ ζιᶽ ᴝת

҈Ẉᶎ↨Ẉ(311.1mm ι+24%)ιӇῄⱢṎԎῗ□ẙ῾ ֹẈᶎӪ(□ẙ, -

1.7ɫ;ӿᵙῶᾦ ṃ: -1%)ι☺ᶈּוⱶ ѼӉ҈ ᴞҋẉ￼ẈᶎӪ(-5.6%) љ℅ ᴦι

NDVI Ύ ⅝ᴞẉῶἍᾡᵱ ᵼ℅ιᶈẙ і Ѧ Ṯ￼ḗ ᵅι ￼ᶭזᾡᵱ҃

Ӑⱶ￼ꜛ֙ιӐⱶꜛ֙ ӂѭẈᶎ↨Ẉ  

ᶈᶽ ιӿᵀῶᾦת═ ṃ ҈Ẉᶎ↨Ẉε941.9 MJ/m2 , + 5.2%ζι □ẙᵙ

ᶎӉ҈Ẉᶎ↨Ẉε□ẙ , -0.3ɫ ; , -5.9%ζ ⱡ☺ᶈּוⱶ ӭ

εBIOMSS, +3%ζιӇ NDVI Ύ ῎ιӐⱶ￼ừ֙≡ῶ ֹ 2018 ẉ￼↨Ẉ ᵼ

℅ιљᶽ ᴝת ӆιӐⱶꜛ֙ ӂѭẈᶎ↨Ẉ 
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3.12 2019 7 -10 ⱴ ᵬ  ל

 

(a) Һ ᵬ Ṝ 

 

 

(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                       (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ⱴ ̂ ̃ ̂ ̃) 

  
(g)                                                                            (h)  
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3.15 ⱴ ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

ἴᶼᶼו  6- 356 5- 910 1.6- 11.6 24 311 ש∏

ἴᶼᶼו ᴜ5 387 5 942 0.3- 14.0 6- 411 ש 

 

3.16 ⱴ ῾ҙ № 2019 1 -4 ҍ 5 /15 ̂5YA/15YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

ἴᶼᶼו  0.94 1 97 0 98 ש∏

ἴᶼᶼו ᴜ0.95 2 111 0 100 ש 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[DEU]  

╜ῼԓιỊᶂӐⱶּו ꜛ֙Ӊ҈Ẉᶎ↨ẈιћᵃῊӉ҈ 2018 ẉᵃῼ↨Ẉ

ׁᶷḗӐⱶṰ Ḣἄᾠבι ḗӐⱶ⃰ᶴ҈ ₔ ⅎ  

љ ᴞ 15 ẉᵃῼẈᶎ↨Ẉ ⅝ι ╜ῼԓԅᶂ ↨ ỉӭӉ 2%ιẈᶎ↔□

ỉӭ  0.4ɫιӿᵀῶᾦ ṃ ỉӭ  1%ψ ↨ Ẉ ֫ṵᶃ ῎ ҃

ԉ︡ᶥṩι Ԁₒ-Ḡᵟṉ⸗ṩιᶃ’⁞ṩᵙṱҵַҍᶹιỊᶂᶽ ֫ᶊתᶈ 9 ῴї

10 ῴѧ ѳ ↨῎Ῐ ҈Ẉᶎ↨Ẉ ᵃῊ ҃ 9 ῴі ι10 ῴі ᶹιỊ

ᶂᶽ □↔ᶟת֫ ҈Ẉᶎ↨Ẉιћᶈ 7 ῴї 8 ῴї љ 10 ῴѧ ιỊᶂ ᴗ

҃ѕ₭ □ᶾ↔ψᴩ ҈ Ḅ￼ӿⱢ‍ҭљ ҈Ẉᶎ↨Ẉ￼□ẙ‍ҭιỊᶂ￼☺ᶈ

ⱶוּ εBIOMSSζ Ẉᶎ↨Ẉӭ  3%  

ᶢ҈ NDVI ￼Ӑⱶּו Ῐ ιᾯѦ ╜ῼԓỊᶂӐⱶ ↨Ӊ҈Ẉᶎמ

Ẉι ֹ 10 ῴҰἑὶ ҈Ẉᶎ↨ẈιӇҡ 8 ῴҰѳᵅιӐⱶ מ ҈ᴞẉᵃῼ↨

Ẉψ Ӑⱶ Ὴמ ֫ṵ⸗♇ᶈ NDVI Ẉ ᶃᵙ Ẕ￼ ָ іệֹ

ℓ￼ᴦῑ 8 ῴѧ ѳׁῶ 86.8%￼ ᶊתᶟӐⱶ Ӊ҈Ẉᶎ↨Ẉι8מ ῴѧ

10 ῴῶ 51.7%￼ ᶊתᶟӐⱶ ῭Ӊ҈Ẉᶎ↨Ẉψᴩ⅝ỀẂמ ￼↔□љ ╜

ῼΈῼὙ ↨ ￼ẽᵠιᾯѦ ╜ῼԓҝῶ 13.2%￼ ᶊתᶟӐⱶ מ ҈Ẉ

ᶎ↨Ẉ Ӑⱶ ѮתῘӉ҈Ẉᶎ↨Ẉ￼ᶊ῎מ ֫ṵᶈ ן ⁪- ṉᾹ┬ᵼṩ

ї Ԁₒṩר ṱ︡- ᶥṩ￼ᴇ ᵙṱҵַҍṩ Ởӌ‎ ιі ώֹ￼Ịᶂ

Ӑⱶ מ ֫ṵꜛ֙ᶈῳӓₔ ꜛ֙Ὕᾭ ֫ṵᶃѧѼệֹ҃ᴦῑψᾯӌỊᶂ

￼ῳӓₔ ꜛ֙Ὕᾭѭ 0.87ψ ╜ῼԓỊᶂ￼Ṱ ₔ ᶊ⅝ӕљ  5 ẉẈᶎ↨Ẉ

ᵃιӐⱶᶶ Ὕᾭљ 5ẉẈᶎ↨Ẉ ⅝ιӭӉ 1%  

Ởѳιі ώֹ￼֔ўљ↔ Ὕ‰јַ҈ ᾠӐⱶ￼ּו ι ḗӐⱶᾘ ῼ

ԓ῎Ῐӭ ￼ ↨ᶾ↔ḾѠ љѠᴇ ḗӐⱶ￼ᾘ ғּ҃ו ḧ￼ẽᵠιӇῗώ

҃ᶆᶊ￼↨֫‍ҭιῶַ҈Ӑⱶ῾‎￼ּו  

 ᶞ֪ῷש

ᶢ҈ ֺẙ ↔ӧ֫תҨᴣᶊẻ‍ҭ ᵀ ӂιỊᶂᴵ ֫ѭԈѦḒתᶟι

ָ֫ῗχε33ζ ן ⁪ - ṉᾹ┬ᵼṩљ└ ￼╤╤Ṣᶊתṇ ₔתψ

ε34ζ ר ṇ љ █ ψε32ζѧת Ԁₒṩљᶃ’⁞ṩṇ ₔתψ

ε31ζѠ ψε36ζתӐⱶשּ ṟᶊ￼ ψε35ζṱҵַҍתӐⱶשּ ᴝ

ת  

מוֹ -―כ Ṉᾙ⇔ᵻṨј↓ ῗỊᶂ￼Ѯשṡᶉ──ײַ ṇ ₔתψ

CropWatch ╜ ‛ ῎ιљ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ↨ӭ 6%ι↔□ᶴ҈
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Ẉᶎ↨Ẉιӿᵀῶᾦ ṃӭӉ 4%ψ☺ᶈ ⱶוּ ӭӉ 4% ᶢ҈Ịᶂ□ẙᴪק

Ῐ ι ᶟᶈת 7 ῴї 8 ῴї љ 10 ῴѧ ᴗ҃ѕ₭ □ᶾ↔ιῳ ↔

□ὶ ҈ἆ ҈ᴗᴷῳ ↨Ẉψᶢ҈ NDVI ￼Ӑⱶּו Ῐ ιᾯѦ ╜ῼ

ԓι ᶟӐⱶת ὶמ ҈ἆӉ҈Ẉᶎ↨Ẉ љ 5 ẉẈᶎ↨Ẉ ⅝ιᶶ Ὕᾭӭ

Ӊ 13% Ṱ ₔ ᶊ⅝ӕ 100%ιћ ᶟᾯӌ￼ VCIx ѭ 0.87ιת ῎ ת

ᶟṰ ₔ ᶊ￼  

ṇ љ ῗ ק Ṇ ј ═ Ѯ￼ש Ӑⱶψ ╜ῼԓ ᶟת ᴗ҃

ỉ￼ ↨ εӭӉ 1%ζι↔□ӭ  0.4ɫιӿᵀῶᾦ ṃᶴ҈Ẉᶎ↨Ẉι☺ᶈ

ⱶוּ ӭ 3% ᴩ ╜ԓѕ₭ □ᶾ↔љ ╜ῼΈῼ ↨ ￼ẽᵠιᶢ҈ 

NDVI ￼Ӑⱶּו Ῐ ιᾯѦ ╜ῼԓι ᶟӐⱶת Ӊ҈Ẉᶎ↨Ẉמ

ᶟṰת ₔ ᶊ⅝ӕ ֹ 100%ιћᾯӌ￼ VCIx ѭ 0.84 љ 5 ￼Ẉᶎ↨Ẉ

⅝ιӐⱶᶶ ὝᾭӭӉ 7%   

Ѧ ӿ‹ṨјᶂῸ—ṨṆ ῗṇש‼ ￼ᴰ ѦѮ ₔתψљ ᴞ 15 

ẉẈᶎ↨Ẉ ⅝ι ↨ ӭӉ 7%ι↔□ӭ  0.6ɫιӿᵀῶᾦ ṃӭ 1%ψᴩ

҈Ẉᶎ↨Ẉ￼↔□ᶾ↔￼ẽᵠι☺ᶈ ⱶוּ ӭӉ 3% ᵃῊᴩ ╜ԓѕ₭ □

ᶾ↔￼ẽᵠι ᶟӐⱶת Ӊ҈Ẉᶎ↨Ẉמ ᶟṰת ₔ ᶊ⅝ӕ ֹ 100%ι

ћᾯӌתᶟ￼ VCIx ѭ 0.82 љ 5￼Ẉᶎ↨Ẉ ⅝ιӐⱶᶶ Ὕᾭӭ 2%  

CropWatch ╜ ‛ ῎ιљ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ιџ ꜠ӏ◓ש ᴗ

҃ ḧ ẙ ↨ ι ↨ ӭӉ 6%ι ↔□ӭ  0.4ɫιӿᵀῶᾦ ṃӭӉ

1%ψ☺ᶈ ⱶוּ ӭ 1% ᶢ҈ NDVI ￼Ӑⱶּו Ῐ ι ╜ῼԓ ת

ᶟӐⱶ Ӊ҈Ẉᶎ↨Ẉιמ ᶟṰת ₔ ᶊ⅝ӕ ֹ 99%ιћᾯӌתᶟ￼ VCIx 

ѭ 0.83 љ 5￼Ẉᶎ↨Ẉ ⅝ιӐⱶᶶ Ὕᾭӭ 2%  

Ṟᶉַײ ꜠ӏ◓ש ↨ ӭӉ 6%ι↔□ ỉӭ  0.6ɫιӿᵀῶᾦ

ṃӭ 4%ψ☺ᶈ ⱶוּ ӭ 8% ↨ Ẉ ֫ṵᶃ ῎ι ᶟת 8 ῴ

ѧ 10 ῴҰ ↨῎Ῐ ҈Ẉᶎ↨Ẉιћᶈ 7 ῴї 8 ῴї љ 10 ῴѧ ᴗ

҃ѕ₭ □ᶾ↔ψ ᶢ҈ NDVI ￼Ӑⱶּו Ῐ ι ֹקҡӉ҈Ẉᶎ↨Ẉᴪמ

ὶ ҈Ẉᶎ↨Ẉ￼ꜛ֙ψ ᶟṰת ₔ ᶊ⅝ӕ ֹ 100%ιћᾯӌתᶟ￼ VCIx ѭ 

0.86 љ 5￼Ẉᶎ↨Ẉ ⅝ιӐⱶᶶ Ὕᾭӭ 10%  

ṇ ᶹιѣ ᶷḗӐⱶεfi ᵙ ζῗṰҴֶҌ ᴜ￼Ѯ Ӑⱶ

CropWatch ╜ ‛ ῎ιљ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ↨ ↨ỉᶴ҈Ẉᶎצּ

Ẉι↔□ ỉӭ  0.6ɫιӿᵀῶᾦ ṃӭ 3%ι☺ᶈ ⱶוּ ӭ 5%ιṓồ

ᶟת ᴗ҃ѕ₭♬╡￼ẽᵠιӇ ᶟᶶת Ὕᾭ Ẉᶎ↨ẈӘⱡӭ 5%ψ ᶟת

Ṱ ₔ ᶊ⅝ӕ ֹ 100%ιћ ᶟᾯӌ￼ VCIx ѭ 0.94ιת ῎ ᶟӐⱶת מ
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Ḅ  

 

3.13 2019 7 -10 ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 
(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                       (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ יּ - ҍ ̂ ̃ ҍ ̂ ̃) 
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(g) ԍ NDVI ᵬ ̂Ҭ ᾥ ҍ ̂ ̃ қ ᵬ ̂ ̃) 

  
(h) ԍ NDVI ᵬ ( ᵬ ( ) ᴠ≠֒ ( )) 

 
(i) Ԋᴆ                                                                         (j)  

 

3.17 ῾ҙ № 2019 7 -10 ҍ 15 ̂15YÃ ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

מוֹ -―כ Ṉ

ᾙ⇔ᵻṨј↓ ײַ

──ṡᶉשṆ

 ש‼

341 6 15.3 0.0 762 -4 340 -4 

ק Ṇ ј

═  ש
297 -1 15.3 0.4 819 0 365 3 

Ѧ ӿ‹Ṩјᶂ

Ὸ—ṨṆ  ש‼
245 -7 15.3 0.6 877 1 391 4 

џ ꜠ӏ◓1 390 1- 857 0.4 15.7 6- 269 ש 

Ṟᶉַײ

꜠ӏ◓ש 
238 -6 15.0 0.6 920 4 404 8 

ṰҴֶҌ ᴜ5 404 3 966 0.6 14.6 0 389 ש 
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3.18 ῾ҙ № 2019 7 -10 ҍ 5 ̂5YÃ ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

מוֹ -―כ Ṉᾙ⇔ᵻ

Ṩј↓ Ṇשṡᶉ──ײַ

 ש‼

100 0 127 -13 0.87 

ק Ṇ ј ═  0.84 7- 136 0 100 ש

Ѧ ӿ‹ṨјᶂῸ—Ṩ

Ṇ  ש‼
99 0 162 2 0.82 

џ ꜠ӏ◓0.83 1- 148 0 99 ש 

Ṟᶉַײ ꜠ӏ◓

 ש
100 0 168 10 0.86 

ṰҴֶҌ ᴜ0.87 13- 127 0 100 ש 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[EGY]  

 

ᶈ  ╜ῼԓιᶜᴣ￼ᶷᾘӐⱶε↨ ᵙfi ζ⃰ᶴᶈּו ῼι ֹ 10 ῴִἄ

ⱦᵅ ᾠב ṇ ѼᴏṄᶈ  ╜ῼ ​ᵅẦḊᾘ ֔↔Ά ι ╜ῼԓן

↨ѭ 38mmιṞ҈ᴦẂ￼ ↨ Ẉᶎ↔□ѭ 25.8 ɫ (ӭ 0.3ɫ)ιӿᵀῶᾦ

ṃѭ 1396 MJ/m 2 (ӭ 0.1%) NDVI וּ ￼ ֫ṵ⁪ṕῘ 25%￼

Ӑתᶟ NDVI ҈ 5 ẉẈᶎ↨Ẉι52.1%￼ᶊת NDVI ᶈ 5 ẉẈᶎ↨Ẉі└טι

ᶟת￼22.9% NDVI ӭӉ ῳӓₔ ꜛ֙ὝᾭῘ ẸׁḗӐⱶ מ ḄιVCIx Ὕᾭ

ֹ҃ 0.83 Ӑⱶ Ӑ⅝ӕѼі҃״ 5% Ở￼‎ ιӐⱶ מ Ḅ  

 ᶞ֪ῷש

⁞Ὧתᶟ ₔֺẙ ἍṞ↔ӧתᴣᶊẻ‍ҭιṄᶜᴣ֮֫ѭ 3 Ѧ֔ўּוỗתι

ԎѧѣѦ ḩ҈Ӑⱶּוғιָ֫ῗṑ ⅓є ∞ᴢᶉѦ─ᴆṡṽᶉשᵙṑ ⅓⅓

ᶉש  

ᶈṑ ⅓є ∞ᴢᶉѦ─ᴆṡṽᶉשι ↨ ֹ҃ 53mmι ṑ ⅓⅓

ᶉשᴱῶ 2mm ᶜᴣ￼ԋ҈יּ ￼ӐⱶṞ҈ ֔ўι ᶹ￼ ⱡ ῶַ҈Ӑⱶ

וּ ιӇḾғ ᾯӌẽᵠјᶽ ╜ῼԓѣѦ֔ўּוỗת￼ӿᵀῶᾦ ṃ Ẉᶎ↨

Ẉ ӭ ￼☺ᶈּוⱶ ᶈṒ ≤ѕ ╖ᴣᶊѧ╤ᴇṢṾᶊתṄ Ӊ 39% ᶈ

Ṓ ≤≤ ᶊתṄᶭז 89%ιӇ ҎḾᶜᴣѮ ￼ ўẽᵠ֔ת јᶽ NDVI

וּ Ῐ ѣѦּוỗתӐⱶ מ ᶈẈᶎ↨Ẉі└טι ֹ 10 ҰᶎӉ҈Ẉᶎ↨

Ẉ ᵃῊιѣѦתᶟ￼ ӐẶẙ ᶈҟ҈ᴅḗᵙᴥḗ ₔѳ  
3.14 2019 7 -10 ᵬ  ל

 

(a) Һ ᵬ Ṝ  
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(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                   (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ ҈ Ҭ ̂ ̃ ̂ ̃) 

 
(g)                                                                  ̂h̃  

 

3.19 ῾ҙ № 2019 7 -10 ҍ 15 (15YA) ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

ṑ ⅓є ∞ᴢᶉ

Ѧ─ᴆṡṽᶉש 
53 1248 25.8 0.3 1388 0.0 188 -39 

ṑ ⅓⅓ ᶉ89 85 0.0 1448 0.5 28.2 314 2 ש 

 
3.20 ῾ҙ № 2019 7 -10 ҍ 5  (5Y) ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

ṑ ⅓є ∞ᴢᶉѦ─ᴆ

ṡṽᶉש 
65 5 124 13 0.94 

ṑ ⅓⅓ ᶉ0.87 14 130 4 69 ש 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[ETH] ḇ ֒ 

 

ᶜᶩӟ⅝ҍ￼ѣѦѮ ֔Ӑⱶḗ ѭ₭ḗᵙѮḗ  ѮḗḾẔ 6 ῴ 9 ῴ￼

ḗι ҃ᾠ ῼӈ҈ 8ῴֹ 12 ῴї ￼Ѯ Ӑⱶּו ḗ  ḗ￼ ṤӪ Ẃ֧

ᶈא 7 ῴᵙ 8 ῴṤιӇῶῊ ḗҺὙ Ễ ћᵒᴥṤꜛỗιṎԎῗᶈ ᶂ ẇ ￼

ᶊת  ᶈἵᵓ ╜ῼ ιᶽᶺᾭӐⱶ מ ḄιѮḗfi Ṅ҈ 10 ῴᾠ  

ԅᶂ ᶀԓιCropWatch ֔↔Ὕ‰Ῐ ↨ѭ 977 ← ι⅝Ẉᶎ↨Ẉӭ

9β  □ẙᵙӿᵀῶᾦ ṃὶ Ẉᶎ↨Ẉ  ☺ᶈּוⱶ љẈᶎ↨Ẉ ⅝ӭӉ 13βι

љ NDVI Ӑⱶּו ι Ῐ ԅᶂ ᶀԓ￼Ӑⱶ ↨ᶎӉ҈Ẉᶎמ

Ẉ  Ӈῗι NDVI Ẉ ᶃῘ 34.3β￼ ᶊ NDVI ҈Ẉᶎ↨Ẉι

ԎҤᶊֱתӉ҈Ẉᶎ↨Ẉ  љјᵃתᶟ￼ῳӓₔ ꜛ֙Ὕᾭ ιԎ VCIx￼ Ӫ

ֹ 0.99ι ᶂ￼ ᶊ ₔ⅝ӕ ⅝Ẉᶎᶭ҃ז 1β  ᶂᶽᶺᾭתᶟ￼ VCIxӪᶈ

0.8ֹ 1.0ѳ  ṓ NDVI Ӑⱶּו Ῐ NDVI Ӊ҈ 5ẉẈᶎӪιӇ Ḅ￼

֔↔‍ҭῘ Ӑⱶּו ‍ҭ ḄιѮḗ￼Ӑⱶ מ Ḅ  

 ᶞ֪ῷש

ᶜᶩӟ⅝ҍᴵҨ ֫ѭᵺѦ֔ўּוỗתχᴀẆ ᴜש џᴆ ♇ ═ ש

♇ ═ קᵙѦש ᴜש  

fi ᵙּנ Ѯ ᶈѦק ᴜש ₔ љ 2018 ẉᵃῼ ⅝ι ӭ 5%

ֹ 1028 ← ι□ẙӭӉ 0.1ɫιӿᵀῶᾦ ṃӭӉ 2%ιṀ ☺ᶈּוⱶ ⅝Ẉᶎ

ӭӉ 13%ι ᶊ ₔ⅝ӕӭ 1% ᶟῳӓₔת ꜛ֙Ὕᾭ ֹ 0.98ι ҈Ẉᶎ↨

Ẉ NDVI Ӑⱶּו Ῐ Ӑⱶ Ӊ҈Ẉᶎמ ᶟת ᶊ ₔ⅝ӕӭ 5%ιӐ

ⱶ מ Ḅιғ ῼ Ḅ  

џᴆ ♇ ═ ὐḀץש ҍѧ ᵙ ΅ᵟר ιѮ ₔfi ᵙּנ

ỞӪѭ 462 ← ι ⅝Ẉᶎӭ 35% □ẙӉ҈Ẉᶎιӿᵀῶᾦ ṃӭ 1%ι

☺ᶈּוⱶ ӭӉ 17%ιᴵ ҺṀ ў֟ғ ᶊ ₔ⅝ӕӭ 4%ιῳӓₔ ꜛ

֙Ὕᾭѭ 1 NDVI Ӑⱶּו Ῐ ᶟӐⱶת Ḅ҈ẈᶎιӐⱶמ מ Ḅ  

ᴀẆ ᴜש￼Ӑⱶғ ᴩֹ ֺ Ӊѭ 145 ← ι ⅝ẈᶎҠӭ

37%ι☺ᶈּוⱶ ӭ 4% Ῐ ᶟת מ Ḅ ӿᵀῶᾦ ṃӭӉ 1%ι ᶊ

ₔ⅝ӕӭӉ 16%ιῳӓₔ ꜛ֙Ὕᾭ ֹ 1ι ўғ ׁ῟ Ḅ  

♇ ═ ש ӭ 21% ֹ 1619 ← □ẙᵙӿᵙῶᾦ ṃ ⅝Ẉᶎ

ӭӉ(□ẙ -0.6ɫ, ӿᵀῶᾦ ṃ -3%) NDVI Ӑⱶּו Ῐ Ӑⱶ Ӊ҈Ẉמ

ᶎι☺ᶈּוⱶ ӭӉ 18% ᶊ ₔ⅝ӕӈ҈Ẉᶎ↨Ẉιῳӓₔ ꜛ֙Ὕᾭ ι

ᶺᾭתᶟ ֹ 1.0 ᶟӐⱶḸẙӈ҈Ẉᶎ↨Ẉε108%ζιỞӌת מ Ḅ  
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3.15 2019 7 -10 ḇ ֒ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 

 

(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                       (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂қ ̂ ̃ ̂ ̃) 
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(g) ԍ NDVI ᵬ ̂Ҭ ̂ ̃ ̂ ̃) 

 

3.21 ḇ ֒῾ҙ №  2019 7 -10 ҍ 15 (15YA) ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ѧק ᴜ13- 460 2- 1223 0.1- 16.7 5 1028 ש 

џᴆ ♇ ═  17- 568 1 1210 0.3- 18.7 35 462 ש

ᴀẆ ᴜ4 748 1- 1356 0.2 25.1 37 154 ש 

♇ ═  18- 533 3- 1061 0.6- 19.1 21 1619 ש

 

3.22 ḇ ֒῾ҙ № 2019 7 -10 ҍ 5  (5Y) ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ѧק ᴜ0.98 5 110 1 99 ש 

џᴆ ♇ ═  1.04 0 105 4 99 ש

ᴀẆ ᴜ1.11 52 61 16- 77 ש 

♇ ═  1 0 108 0 100 ש
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[FRA]  

 

 ῼ ╜ῼ ҃│ᶂfi ᵙῒṇ וּ￼  ῼᵙᾠ ῼιᵃῊ ṇ ᶈ 10 ῴ

ҰẦḊᾘ ι 12 ῴҰḢἄᾘ   

CropWatch ֔↔ ╜ ‛Ῐ ιӐⱶּו ‍ҭᶈ 8 ῴҰӉ҈Ềẉᵙ 5 ẉẈᶎ↨

ẈιӇᶈ 9 10 ῴҰῶἍᵻ״ љ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι│ᶂᾯӌ ↨ӭᶺ

3.29%ι↔□ּצӉ҈Ẉᶎ↨Ẉιӿᵀῶᾦ ṃӭ 4.45% │ᶂԅᶂṑẙіӐⱶ מ

צּ ҈ 15 ẉẈᶎ↨Ẉι☺ᶈּוⱶ ӭ 7.52%  

ᶢ҈ NDVI ￼Ӑⱶּו Ῐ ιԅᶂӐⱶ מ 7 8 ῴҰӉ҈ 5 ẉᵙ

2018 ẉ￼Ẉᶎ↨Ẉι9 ῴᵙ 10 ῴ ҈ᴞẉᵃῼιљ 5 ẉẈᶎὙẈι⸗ָῗ 10 ῴ

Ұιὶ 5 ẉῳ ↨Ẉ NDV I Ẉ ᶃᵙ Ẕ￼ ָ ῎ι7 10 ῴҰ

ῶ 26.4% ᶊ￼ NDVI ҈Ẉᶎ↨ẈιԎҤῊ ᵙתᶟ￼ NDVI ᶎӉ҈Ẉᶎ↨Ẉι

⅝і ḗẙῶἍώ ιԅᶂῳӓₔ ꜛ֙ὝᾭẈᶎѭ 0.89ι ᶊ ₔ⅝ӕѭ

99.05%ιљᴞẉᵃῼ ⅝ῶ ᶽᶭ  

 ᶞ֪ῷש

ᶢ҈ Ӑֺẙ ↔ӧ֫תҨᴣᶊẻ‍ҭιᴵṄ│ᶂ ֫ѭ 8 Ѧῶ֔ўּוỗתι֫

ָῗε54ζק ᶼ ψε58ζש ♇ ᶼ ᵘ⅔ ═ ψε55ζש ♇ק ᵘ

ᶼ ═ ⅔ψε56ζש ψε51ζѦש‼ Ẇ ψε57ζש ᴆ♇ ψε52ζש

џ ᴜשҨᴣε53ζᶉѦ─₭Ӧש  

ק ᶼ Ӑⱶש  ᶈמ ╜Ὴ ⅎԓιљ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι□ẙ

ε+0.7ɫζᵙӿᵀῶᾦ ṃε+8.3%ζᶎ ҈Ẉᶎ↨Ẉι ↨ֱӭṈ 14.7%ι ᶊ

ₔ⅝ӕ ֹ 99.98%ιῳӓₔ ꜛ֙Ὕᾭѭ 0.977ι ῎ ᶟ￼Ӑⱶת מ ѭѸ

 

╜ῼԓι ♇ ᶼ ᵘ⅔ ═ ￼ש ↨ 260mm ιљ ᴞ 15 ẉẈ

ᶎ↨Ẉ ⅝ι ↨ ӭᶺ 1.8%ιӿᵀῶᾦ ṃӭ 4.8%ι □ẙὶ Ẉᶎ↨Ẉ ☺

ᶈ ⱶוּ ᴞ 5 ẉẈᶎ↨Ẉ ⅝ӭ 9.39%ιᵃῊ NDVI Ӑⱶּו ᴦ

ῑ҃Ӑⱶ Ҹ҈ᴞẉᵃῼמ  

љ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ♇ק ᵘᶼ ═ ẙε+0.6ɫζι□￼ש ↨ӭ

ᶺ 9.8%% ӿᵀῶᾦ ṃӭ 6.3% ☺ᶈּוⱶ ӭ 9.23%ι ᶊ ₔ⅝ӕ ỉї

ι ῎ᾡתᶟӐⱶ Ҹ҈Ẉᶎ↨Ẉמ  

╜ῼԓι⅔ ‍ҭјӓ↔֔ש‼ љ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ↨ӭṈ

15.4%ε301mm ζι□ẙὶ Ẉᶎ↨Ẉε+1.2ɫζιӿᵀῶᾦ ṃӭ 16% ᶊ

ₔ⅝ӕӠὙᶈ ⅝ӕ 99.86%ι☺ᶈ ⱶוּ ᴞ 5 ẉẈᶎ↨Ẉ ⅝ӭ
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6.6%ιᾯӌừ֙љᴞẉᵃῼ⅝ ῗῶἍᾡᵱ  

Ѧ Ẇ ᶈש ╜ῼԓιּ҈י 9 ῴҰᵙ 10 ῴҰ￼ᴿΆ ￼ώ״ιљ ᴞ 15 ẉ

Ẉᶎ↨Ẉ ⅝ι῞ ῶἍᾡᵱι ↨ӭᶺ 3.1%ι□ẙᵙӿᵀῶᾦ ṃָ֫ӭ 4.1%

ᵙ 1.2ɫ љ 5 ẉẈᶎ↨Ẉ ⅝ι☺ᶈ ⱶוּ ӭ 3.9%ιῳӓₔ ꜛ֙Ὕᾭ

ѭ 0.804ιṞ│ᶂᴿתᶟῳӉ֫תι ῎Ӑⱶ јӓמ  

ᴆ♇ ῗ│ᶂѮש ￼ fi ₔᶊתѳ ╜ῼԓιљ ᴞ 15 ẉẈᶎ

↨Ẉ ⅝ι ↨ӭᶺ 8.2βι□ẙὶ Ẉᶎ□ẙιӿᵀῶᾦ ṃ ҈Ẉᶎ 3.4% ᶢ

҈ NDVI Ӑⱶּו ῎ιӐⱶ￼ּו ꜛ֙ὶ 5 ẉẈᶎ↨Ẉιּצ ҈ᴞẉ↨

Ẉι☺ᶈ ⱶוּ ᴞ 5 ẉẈᶎ↨Ẉ ⅝ӭ 4.66% љ℅ᵃῊιῳӓₔ Ὕ

ᾭ 0.868 ᴦῑ҃Ӑⱶ Ṍᴵמ  

Ởӌіιџ ᴜ֔ש↔‍ҭּצḄ҈Ẉᶎ↨Ẉιљ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι

↨ӭᶺ 17.2%ι□ẙӭ 0.8ɫιӿᵀῶᾦ ṃӭ 2.3% ᶟת ᶊ ₔ⅝

97.4%ιῳӓₔ ꜛ֙Ὕᾭѭ 0.86ιᶢ҈ NDVI Ӑⱶּו ℓ ῎ ᶟת

Ӑⱶ Ҹ҈Ẉᶎ↨Ẉמ   

╜ῼԓιᶉѦ─₭Ӧש￼ᶾ↔‍ҭ ӓιљ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ↨ӭ

ᶺ 42.4%ι□ẙᵙӿᵀῶᾦ ṃָ֫ӭ 0.9ɫᵙ 0.9% ᵃῊι ᶢ҈ NDVI ￼Ӑⱶ

וּ Ῐ Ӑⱶּו ‍ҭҡ 7 ῴẦḊὙ Ḅ ☺ᶈ ⱶוּ ⅝ ᴞ 5 ẉẈ

ᶎ↨Ẉӭ 10.18%ι ᶊ ₔ⅝ӕѼᶭ҃ז 2.15%ιῳӓₔ ꜛ֙Ὕᾭ 0.87ιӐⱶ

מ Ḅ  

 
3.16 2019 7 -10 ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 

 

(b) ԍ NDVI ᵬ  (c) ᶃ ’  
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(d)NDVI                                                                     (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ ̂ ̃ ȁ ̂ ̃) 

  
(g) ԍ NDVI ᵬ ̂ ̂ ̃ ̂ ̃) 

  
(h) ԍ NDVI ᵬ ̂Ҭ ̂ ̃ ̂ ̃) 
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(i) ԍ NDVI ᵬ ̂қ ̂ ̃ Ҭ Ṝ ̂ ̃) 

 

3.23 ῾ҙ № 2019 7 -10 ҍ 15 (15YA) ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ѧ Ẇ  4 468 4 1065 1.2 16.1 3 330 ש

џ ᴜ3 460 2 1111 0.8 15.4 17 458 ש 

ᶉѦ─₭Ӧ10 595 1 1183 0.9 18.2 42 383 ש 

♇ק ᵘᶼ ═

 ש
298 10 16.0 0.6 901 6 397 9 

ק ᶼ  14 431 8 915 0.7 16.4 15- 249 ש

⅔  7 446 6 983 1.2 16.5 15- 300 ש‼

ᴆ♇  5 548 3 1107 0.9 18.0 8 317 ש

♇ ᶼ ᵘ

⅔ ═  ש
260 2 18.0 1.1 991 5 488 9 

 

3.24 ῾ҙ № 2019 7 -10 ҍ 5  (5Y) ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ѧ Ẇ  0.8 12 149 0 100 ש

џ ᴜ0.9 6 126 0 97 ש 

ᶉѦ─₭Ӧ0.9 6 108 2 95 ש 

♇ק ᵘᶼ ═  0.9 5 123 0 100 ש

ק ᶼ  1 7 157 0 100 ש

⅔  0.9 13 167 0 100 ש‼

ᴆ♇  0.9 2 128 0 100 ש

♇ ᶼ ᵘ⅔ ═

 ש
100 0 139 12 0.9 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX 
MMR MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[GBR]  

╜ῼԓι ᶂӐⱶּו ꜛ֙ Ḅ ẸׁιᶷḗӐⱶṰ ᾠ ι ṇ ᵙᶽ ᶴ

҈ᾘ ῼ ᶢ҈ NDVI Ӑⱶּו Ῐ ι7ῴ 10 ῴ￼Ӑⱶ Ӊ҈Ẉᶎ↨Ẉמ

CropWatch ֔↔ӧὝ‰Ῐ ιԅᶂ ↨ ӿᵀῶᾦ ṃᵙ☺ᶈּוⱶ ҈Ẉᶎ

↨Ẉε ↨+ 17%ψRADPAR+ 4%ψBIOMSSι+6%ζι↔□ὶ Ẉᶎ↨Ẉ ᶢ҈

NDVI ᶃῘ ι ╜ῼԓιԅᶂ 21.5%￼ ᶊ ₔת￼Ӑⱶ מ ҈Ẉᶎ↨Ẉι

ԎתᶟѮ ֫ṵᶈ ẾᾹ⸗Ѡ ộ□ ר ᴇḠ῞ ᵙ ￼ ֫ᶊת ᵃῊι

ὶ 21.5%￼ ᶊ ₔתᶟε ᷈Ѡ ’ Ѡ ᵙᶏ⸗Ӂ Ѡ ᶊתζӐⱶ מ

Ӊ҈Ẉᶎ↨Ẉ ԅᶂῳӓₔ ꜛ֙Ὕᾭѭ 0.98ι 

љ 5ẉẈᶎ↨Ẉ ⅝ι ᶊ ₔ⅝ӕᶢ ≡ῶᴪקι ᶶ ὝᾭӭӉ 5%  

 ᶞ֪ῷש

⁞ὯӐⱶ ₔ ↔ӧ֫תᵙᶊẻ‍ҭι ᶂ ֫ѭ 3 Ѧ֫תχѦ ꜠ӏ◓ש

ᾛᶼק ש ᴆᾛṆ ᶼ ═ᴿש љ 5 ẉẈᶎ↨Ẉ ⅝ι3 Ѧ֫ת￼ ᶊ ₔ⅝

ӕ Ὑјᴪ  

ᶢ҈ NDVI Ӑⱶּו Ῐ ιקᾛᶼ ◓ӏש ҡמ 7 ῴִֹ 8 ῴ Ӊ҈

5 ẉẈᶎ↨Ẉιҡ 8 ῴ ֹ 10 ῴὶ ҈ẈᶎӪ љ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ↨

ιӿᵀῶᾦ ṃᵙ↔□ ҈Ẉᶎ↨Ẉε ↨ +6%ψӿᵀῶᾦ ṃ+2%ψ↔□

+0.1ɫζ ⱶוᶈּ☺ת ᶎӪӭ 5%ιᶶ Ὕᾭӭ 2%ιῳӓₔ ꜛ֙ὝᾭѼ

҈Ẉᶎ↨Ẉι ֹ 0.97 ḗӐⱶ ⱡ ᶴ҈ּו ִῼιӇₔ ꜛ֙ὝᾭẊ≡ῶ֧

א Ӊ  

Ѧ ꜠ӏ◓שῗ ᶂѮ ֔ғתѳ ᶢ҈ NDVI Ӑⱶּו Ῐ ι ҃

7 ῴ ᵙ 9 ῴִ￼Ӑⱶ Ӊ҈Ẉᶎᶹιמ ╜ῼԓԎӎῊ ￼Ӑⱶ מ ὶ ҈ 5

ẉẈᶎ↨Ẉ ↨ ᵙӿᵀῶᾦ ṃ ⅝Ẉᶎ↨Ẉӭ ε +20%ψӿᵀῶᾦ

ṃ+6%ζι↔□ὶ ẈᶎӪιᵼ ☺ᶈּוⱶ Ẉᶎ↨Ẉӭ 8% ᶶת Ὕᾭ

Ӊ҈Ẉᶎ↨Ẉεᶶ Ὕᾭ-4%ζι ῳӓₔ ꜛ֙Ὕᾭ ֹ҃ 1ι Ӑⱶּו ꜛ֙

Ḅ  

ᶢ҈ NDVI Ӑⱶּו Ῐ ιᴆᾛṆ ᶼ ═ᴿשӐⱶ Ӊ҈Ẉᶎ↨Ẉמ

љ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ι ↨ ӭ 27%ι□ẙӭӉ 0.1ɫιӿᵀῶᾦ ṃӭ

4% ᶟῳӓₔת ꜛ֙Ὕᾭ ҈Ẉᶎ↨Ẉε0.98ζιᵃԎḜ֫ת ṮјᶽιӇᶶ

ὝᾭӉ҈Ẉᶎ↨Ẉεᶶ Ὕᾭ-6%ζ  
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3.17 2019 7 -10 ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 
 

(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                     (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂Ҭ ᵬ ̂ ̃ ̂ ̃) 

 
(g) ԍ NDVI ᵬ ̂ ) 
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3.25 ῾ҙ № 2019 7 -10 ҍ 15 (15YA) ῾ҙ  

 ᶞש

₯ ẇᶍ₭╗ Ӿᴿῑᾇ Ṃ ▄ᶇⱳ◓  

ặ׀ө

(mm) 

ẇ

(%) 

ặ׀ө

(ɹ) 
ẇ(ɹ) 

ặ׀ө

(MJ/m2) 
ẇ(%) 

ặ׀ө

(gDM/m2) 
ẇ(%) 

Ѧ ꜠ӏ◓8 244 6 670 0.0 12.6 20 582 ש 

ᾛᶼק  5 197 2 580 0.1 11.3 6 614 ש

ᴆᾛṆ ᶼ ═ᴿ

 ש
427 27 14.2 -0.1 755 4 306 6 

 
3.26 ῾ҙ № 2019 7 -10 ҍ 5  (5Y) ῾  

 ᶞש
ᶉ ‼₦Ӕ ᶵ ἷᾎ ῏Ӓ‼ ◦֘ἷᾎ 

ặ׀ө(%) ẇ(%) ặ׀ө(%) ẇ(%) ặ׀ө 

Ѧ ꜠ӏ◓1.00 4- 134 0 100 ש 

ᾛᶼק  0.97 2 157 0 100 ש

ᴆᾛṆ ᶼ ═ᴿ0.98 6- 138 0 100 ש 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[HUN] ≠ 

 ₭ ╜ῼ ιצⱳַᶷḗӐⱶṰ ᾠבι ḗӐⱶ(ṇ ᵙᶽ )Ṱ ₔ љ

15ẉẈᶎ↨Ẉ ⅝ι ↨ Ӊ҈Ẉᶎ↨Ẉ(ӭӉ 25%)ιӇ□ẙṎԎῗӿᵀῶᾦ ṃ

ᵙ☺ᶈּוⱶ ָ֫ӭ 0.7ɫ 5%ᵙ 11% ⁞Ὧᶢ҈ NDVI ￼ԅᶂӐⱶּו ι

ҡ 7ῴ 8ῴִιӐⱶꜛ֙ ҈Ẉᶎ↨Ẉι8ῴї 10ῴӉ҈Ẉᶎ↨Ẉ NDVI

Ύ ώӗ҃ ҎῊ :ᶈᾯѦ ╜ῼ ι15.6%￼ ᶊ NDVI ҈ẈᶎӪι

12.0%Ӊ҈ẈᶎӪι25.9%ὶ ẈᶎӪ  

ԅᶂῳӓₔ ὝᾭӪѭ 0.91ι ᶊ ₔ⅝ӕѭ 100%εљ ҋẉẈᶎ↨Ẉ ⅝ῂ

ᴪקζιӐⱶꜛ֙Ӊ҈Ӈὶ ҈Ẉᶎ↨Ẉ  

 ᶞ֪ῷש

ⱳַ⁞ὯӐⱶצ ָ ↔ӧ‍ҭᵙᶊẻᴵҨ֫ἄᵺѦѮ ֔ўתχק ᶉש Ѧ

ᶉש ᶼẇᴜᶉשᵙᶸᶹ ᶉש CropWatch ָ֫Ḿ⅛Ѧ֔ўת ֔ўꜛ֙

╜ Ởӌі ι⅛Ѧ֫תᶟ￼ ᶊ ₔ⅝ӕ Ẉᶎ↨Ẉ῾ᴧּוᶿᶽᴪק  

Ѧ ғ￼Ѯוῗ֔Ӑⱶֶּ◐ץ ֔ўᶊתѳ ᶊת ₔ҃ᶽ ￼ ṇ fi

ᵙᵇῄ ⁞Ὧ NDVIӐⱶּו ιҡ 7ῴ 8ῴִιNDVI ҈Ẉᶎ↨Ẉιҡ

8 ῴї 10 ῴιNDVI Ӊ҈Ẉᶎ↨Ẉ ֔ў↔ӧ‍ҭץὐӿᵀῶᾦ ṃӭ 6%ι

□ẙӭ 0.6ɫι☺ᶈּוⱶ ӭ 10.8%ιᶶ Ὕᾭӭ 9%ᵙ ӭӉ 29% ῳ

ӓₔ ꜛ֙Ὕᾭѭ 0.87ι ᶊ֔תӐⱶғ ҺӉ҈Ӈὶ Ẉᶎ↨Ẉ  

ק ῗᴰֶ◐ץ Ѧ ￼ ṇ ᶊת ⁞Ὧ NDVI Ӑⱶּו ιἵᵓῼԓ

Ӑⱶ ֧א Ḅ￼ּו ‍ҭ ӭӉ 21%Ӈ□ẙ ӿᵙῶᾦ ṃ ☺ᶈּוⱶ ᵙ

ᶶ Ὕᾭᶎ ҈Ẉᶎ↨Ẉε□ẙӭ 0.3ɫιӿᵀῶᾦ ṃӭ 6%ι☺ᶈּוⱶ ӭ

7%ιᶶ Ὕᾭӭ 15%ζ ῳӓₔ ꜛ֙Ὕᾭᶈ 0.91, ᶊ֔תӐⱶғ Һὶ

Ẉᶎ↨Ẉ  

ᶼẇᴜᶉשѮ ₔ ṇ fi ᵙᵇῄ ι⸗ָῗᶈזԑ- –ḓ- ṉ Ԁṩ

ᵙ ֤Ҝṩ ⁞Ὧ NDVIӐⱶּו ιҡ 7ῴ 8ῴִιNDVI ҈Ẉᶎ↨Ẉιҡ

8 ῴї 10 ῴιNDVI Ӊ҈Ẉᶎ↨Ẉ ֔ў↔ӧ‍ҭץὐ ᵙᶶ ὝᾭӉ҈Ẉ

ᶎ↨Ẉ( ӭӉ 16.5%ιᶶ ὝᾭӭӉ 4%)ιӇ□ẙ ӿᵙῶᾦ ṃᵙ☺ᶈּוⱶ

ᶎ ҈Ẉᶎ↨Ẉ(□ẙӭ 0.5ɫιӿᵙῶᾦ ṃӭ 5%ι☺ᶈּוⱶ ӭ 8%) ῳ

ӓₔ ꜛ֙Ὕᾭѭ 0.91ι ᶊ֔תӐⱶғ ҺӉ҈Ӈὶ Ẉᶎ↨Ẉ  

ᴇ ￼ᶸᶹ ᶉשε љἘṉ ᶊζ ₔ ṇ fi ᵙᵇῄ ҡ 7 ῴ

8ῴִιNDVIӉ҈Ẉᶎ↨Ẉι8ῴї 10ῴ ҈Ẉᶎ↨Ẉ Ӊ҈Ẉᶎ↨Ẉ(-

35%)ιἍῶ□ẙ ӿᵙῶᾦ ṃ ☺ᶈּוⱶ ᵙᶶ Ὕᾭᶎ ҈Ẉᶎ↨Ẉ(□ẙӭ
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1ɫ, ӿᵙῶᾦ ṃӭ 5%ι☺ᶈּוⱶ ӭ 14%ιᶶ Ὕᾭӭ 19%) ῳӓₔ

ꜛ֙Ὕᾭѭ 0.87ι ᶊ֔תӐⱶғ ҺӉ҈Ẉᶎ↨Ẉ  
 

3. 18 2019 7 -10 ≠ᵬ  ל

 
(a). Һ ᵬ Ṝ  

 

 

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  

 
(d)NDVI ̂ҍ 5 ̃ (e) NDVI  

 

  
(f) ԍ NDVI ᵬ  (Ҭ ̂ ̃̆ ̂ ̃) 

  


