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3.26 ῾ҙ № 2019 4 -7 ῾  ...................................................... 77 

3.27 ≠῾ҙ № 2019 4 -7 ῾ҙ ҍ 15 ̂15YÃ  ... 79 
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3.32 ῾ҙ № 2019 4 -7 ῾  ...................................................... 87 

3.33 ᴚ ῾ҙ № 2019 4 -7 ῾ҙ ҍ 15 ̂15YÃ  ....... 89 
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 ........................................................................................................................... 195 

A.4 ≠֒ 2019 4 -7 ҍ 15 ̂15YÃ Ṝ ץ ҍ 15
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Έ ЉѴ ẻΪ 5.1 2019 ậ Ӛ Х Έ 2019

5 ѻּז ậ Х Є Έײ 42 Χ θ ỡӚ Х 42

Χ Ӛ ẻє Х Ӛ Х ὰ •Ὓ 5.2 2019 4

7 ậ ɟ5.3 ♅ ЉѴ ɟ 

→╜ ℅ Ϊ ῍ Ќ ╩╜

Ќ ΅ͭ ͭΧ ɟ 

 

ậ ỡΖ Ѵ 

       ậ ỡΖ Ὓ 2019 4 7 ậ ỡ Ѵ ᵋ Έ

ע 15 ậ ᵞӌ 4 ӄΈ 2017 ɞ2018

ὰᵞ 9%Έ 5%ɟ ỡ Ѵ ẻΪ ᵞӌ 30 ΘИ

╩И Ὓᾄᵞӌ 12 13 → ΪИ ┤ ὰᵞ 19 20 ɟьΪИ ΪΘ

ᾉ→ ╕ằ ┤ ᵞ Һϋ ɟ Ị ɞ ẍ ɞ

ᾂИɞ҈סּ ẍ ᵞ 29 ɞ72 ɞ99 ɞ138 ɞ142 ɟ 

        И ѣ ηΪ Ҷᾉֻ ┤ Ќ ע

15 ɟּמ Ќ   ┤ Ќ 15

℅ ◐ ɞ ╩ Ị ╩И Θ╩И ┤ ᵞ ὰӌЌ ᵋ

┤ Х ͭ ɟ 

 

ậ Ӛ Х • 

       CropWatchҮ 2019 ậ Ӛ Х 10.45н ΅ 0.5

7.36н 1.7 7.03н 1.4 3.23н ΅ 1.2 ɟ 

         Έ΄ CropWatch Ӛ Х • Ӛ Х • η ɟּמ

ỡ Ѵ ἜХ  ψ Ἔ Х ΅ ɟ ậ θ

Х 42 Χ Ӛ Х ↑נּ ӑ·ָא

Х Х ↑נּ 42 Χ ɞ ɞ Х נּ Ὓᾄη-0.1 ɞ1.5% -1.0%

Х •Х נּ ὰ ᾉЄ 3.1 ɞ2.3 ɞ4.9 ɟ →╜ ┤ ╩ИΈΘ╩

Иỡ Ѵ ậ Х   1.9% Ќ Х •Х Ү 1.2% ɟ 

         ậ Х ᾦЊ 2019 Х · и ẻΪ 2019 Х 3.64н

Έ 2018 Ϊ Х η 2.17н ΅ 2 ɟ2019 Ӛ Х

• Π Х Ὓᾄ 3 7 ɟΘ╩И Ὓ Х ΅ ẻΪ

╩ ΅ 2 Х ℅ ҈ + 10 ɞ + 12 ɞ

◐ +6 ɞ   +6 ɞ +9 ɟ Ќ ɞ ψ ỡ Ѵ ậ

Х •· и Ϊ ┤ Χ η ᾂИɞ╩ ɞ
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ẍ ẻє Ὓ Х Ὓᾄ΅ 10 ɞ8 ɞ11 ɞ ɞאָ

ɞ Х ὰ 7 ɞ 9 ɞ10 17 ɟ 

          ậ ᾦВ Х Ϊ ɞ ɞΪ ◐ Ὓᾄ 3 ɞ9 ɞ

3 27 ậ ͭ ЌỡΖ Ѵ·ᾂ  ψ θХ┤ Ὓỡ

Ἔ Х ΅ 13%ɟ ἜХ θ Ὃֿכ

֒ 700 ͼ ︠ͭ Ϊ Х  ɞ זּ

΅ אָ Ἔϝ כֿ ΅ Ҙ ͭ ΄ נּ

ɟ 

 

Ϊ  

         ЄΪ Ὓ ┤ ỡΖ Х ɟCropWatchᾂ ậ Έ

ỡΖ 2019 Ϊ Ӛ Х η 12804.4ͼ Έ 2017-2018 Х

181.5ͼ η 1.4% Х (℅ ╧ ɞ Ӛ

) Х η 45503.7ͼ 2018 ΅ 0.5 ἜХ 215.9ͼ ɟ 

         Έ нлму מּ ╧Х΅ мΦт /ǊƻǇ²ŀǘŎƘҮ нлмфậ Х η

нмтмрΦсͼ нлмуἜХ пслΦрͼ Ἔ η нΦмẻΪ ὓ ┤ ɞ ɞỊ

פֿ ┤ Х ΅ лΦнɞоΦлɞрΦлɟּמ   лΦс҈

/ǊƻǇ²ŀǘŎƘҮ нлмфậ Х η мфууоΦлͼ Х лΦу҈Ӛηθ

Ὓᾄ нΦо мΦлɟּמ Ќ ỡΖ Ѵ нлмфậ

Ϊ κͭ ╧Х мΦн҈Х мΦо нлмфậ Х η мнормΦс

ͼ Έ нлму Х мΦс҈θ Ќ ╩ ΘΠ ự θХ ╧Х

  Π Х Ὓᾄ Х мннΦпͼ тнΦпͼ ɟậ   ẻΪ

 мот╕ằ нлсͼЧ рΦп҈ậ  

η рн҈  ֺӽậ Х ᾉ мпппΦмͼ Х плΦрͼ η

нΦф҈Θ מּ ηΡ Х Ὓᾄ΅ фΦм мнΦсɟ 
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ͭ  ậ ỡΖ ἀ 

ͭ Ќ CropWatchỡ Ὓ Є 2019 4 7 ậ 65Χ ╧ẅ

MRU ɞ ɞẋ ѣָא BIOMSS ἀɟ ɞ ɞ

ẋ ɞ Ќ ᾦ Έ 15 ɟ A A.1

֒Є MRU╧ẅ΄ Ẽӑנ ɟ Ẹ ╧ẅ ỡΖ נ ѣ

B www.cropwatch.com.cn Ϊ נ ɟ 

1.1  

2019 4 -7 ◓ ỡΖ ἀɟ ѪẸ

ậ 65 Χᾏ ╧ẅ MRU CropWatchỡ η ͭΧậ ᾏ ╧ẅỊ

ỡΖ┤ ᴨּנ ᵋɟԉ ά έ ┤ ￼ ẻ ┤

ɟậ ᾏ ╧ẅ B ᾄậ ᴨ ɟ2019 4 7 ậ ᾏ ╧

ẅỡ ᵋר A φ A.1ɟ 

ᴨ נּ ╧Ӌ ӄ ᵋ ӽ ỡΖХ

ɟỡ ά έ ר 2004 2018 15 ɟ Έ

2004-2018 ᵋ ύ ἑ Ρ 30 Ѫы ӽ ɟ

ѣᾦ Ϊϝ CropWatch 15 Ӛηר ẼӑⱲ η CropWatchẸ

ỡΖɟ15 η ᴨ φ ỡΖ φψ מּ Ϊ ỡΖ ᴨּנ↑

Ќ 30 ͭѡи ɟ Ќ Ϊ ỡ Ѫ 5

ר ◓ 2014-2018 ӄ Έ 15 η

֒ ↑נּ גּ ֒Є Ѵ נּ • ӄ Ἧ ԉ 2008

2010-2013 נּ ɟ 

MRU ɞ ɞẋ Ẹ Ќ

ᴨ ɟԉ Ẹ R=0.322 θ ᾉẻמּ

┤ ┤ ϝ  ɟ┤זּ

ᾉ אָ ┤ Ќ ᴨ ┤ Ị ↑נּ ◓ӽ ϝ↑נּ

ỡΖХ ɟ 

ᵋ Є φ ɟѣ

Ќ ᾉ ΠΧּנ Ẽ

◓ S ηӌᵋ ᵋל Ќᵫ ɟь

η ηӚ Х θ ӄ￼ Ὓẇ ἀ΅ ά έ

Ќẋ Ӛ ɟCropWatch Ẋ RADPARΈ RAIN Ү

E Ϊ ↑η↑ ɟ ϖѣ ӌ ΅ ӌ E ὐ ͭ

Sigmoidὐ ɟ Ϊ BIOMSS ·Ồ֔ Ќ

2 Χּנ ֔ Ќ 3 Χּנ ɞ ᾄ ẋ ӑ Єẋɞ

ɞ ; Ӛ ɟ 
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1.2 ậ ỡΖ  

ᾦ ỡ Ѵθ ậמּ Ị ӑϝ Є ɟ Β

ẻ [2] [4] 6 ѣ ѻ

7 ·у ♇ ΄ ѻ ϝ ѣ ѻɟ 4 7 ע 15

2004-2018 ᵞ ᾉ 0.2Ņ 0.4Ņɟ 

у ;Ὓψͭ ┤ 31 Ќ ỡΖ┤ 15 ר 2004-

2018 ᵋӌ 4 ɟ и 4 7 ע 2 ΅ •

΄╙ • 1.1 ɟ 

1.1ậ ᾏ ╧ẅ MRU ע 2 Έ ע 15 ɞ ẋ 65Χậ ᾏ

╧ẅ    

 

┤ 65Χ MRUΪ 44Χ ░ 68% ẋ Ќ ậ ẋ

Ќ 1%ɟ η ↑נּ ậ 1% ψ

ɟ 

Ќ CropWatch ỡΖ┤ 58% ậ ᾏ ╧ẅẼ Ќ

ᵞ 0.1Ņ ᵞ ↑נּ ỡΖ נּ 816 נּ

η 250% ẋ נּ η 250% ɟ 63% ậ ᾏ

╧ẅ Ќ ᵞ 3%ɟ ὋΈ R=0.451 ẋ

R=0.356 Ẹ ɟ ͭ╜ ɞ ẋ

3Χ Ὓᾄ░Є 1/3 θ ɟ 

ӽ ỡΖ Ӛη  ậ ᾏ ╧ẅ ᾉậ ᵞ 1%

1.1 Ќẻ נּ ·Ҙ ɟ 

ᾦ 4 7 Ị ậ ỡ ↑נּ • ΄ А נּ ᵋ

Έ Έ Ὓ ɟ 

→ ᵞ +20 ẻ ηΪИ +19 -30 ɟ 

ỡΖ┤ זּ ╩И ΐ ΄ ɟאָ

Є→ -0.6Ņ ΪИ -0.4Ņ Ҳ ɟ╩И Ὃ Є ᵞ ẋ
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η+ 4 ɟ Ќ ╩И ┤ ᾂ Ѵ RADPAR ẇ ӽ

ᵞ ɟ 

1.1ậ ᾏ ╧ẅ MRU 2019 4 -7 Έ ע 15 ỡ %  

Ὓ┤  

%  

 

ō  

ẋ

%  

 

%  

 

 о лΦл н р  

╩

Ϊ  

-о лΦо м о 

→  мф -лΦс -м -н 

ΪИ нл -лΦп л м 

ΘИ -мн лΦм -м -н 

╩И -мо лΦо п с 

 -п лΦл н п 

 -ол лΦо п -м 

ẻ  -нм лΦт п ф 

ậ  лΦф лΦл мΦо нΦп 

ͭ Ϊ ᵋ ╧Χậ ᾏ ╧ẅ ỡ ɟńẻ Ņ℅ Ϊ 5 Χ ỡΖ┤ ӋЌ→

╜ ┤ 

1.3  

A. ἀ 

Є → ┤ ẻỡΖ ╓Ὓ ┤θ זּ И

Θ Έ ẸɟΪ ┤ MRU34 ᵞӌ

50% ┤ɟ ┤ η -20 -23 ẻΪ℅ Ϊ

MRU42 ɞΘИ MRU43 ѣָאΘ╩И MRU50 ɟ╩ MRU49 ≥ 9%

ᵞӌ ἀỒ זּ ᾂИ→ MRU53 ɞ ẵ ᾂИ MRU54 ɞ

ẵ MRU56 -34% -31%ψ ɟ 

┤℅     ╩ ┤ MRU06 ᵞӌ 24% ╩ ┤

MRU10 ᵞӌ 23% ψ ѣ Ẹ Ⱳ Й ┤ ᾦ· θ Ӛ

ɟ︠ͭ ╩ ἯΧ ┤ Ќ / И MRU27 ᵞӌ 23%

╩ ╜ ┤ MRU28 ᵞӌ 27% מּ ɟ ͮ ︠ͭ

Ϊ ἀ ᾄ  ⁫ ┤ MRU20 ᵞӌ 27%ɟ 

B. ἀ 

┤ זּ → ᾄ θХ┤ָא Ⱳ MRU14 ᵞ

30% ѣָא → Ⱳ MRU12 ᵞ 33%ɟ 12% 20% ἀּז

╩ →אָ Ⱳ MRU18 ᵞ 12% ɞ θХ┤ MRU13 ɞ·Ὦ Ҥ И

MRU11 ѣָא MRU16 ɟ 

CropWatch ᾉ Ҙ ᵞ ἀ    θ Ϊ → MRU05

Ќ ᵞ 17% ψ MRU04 ᵞ 26%

MRU64 ᵞ 89% Ị η 47mm η 25mm ɟ 

ẇ ἀּז Иѣָא Θ ┤ ┤ MRU30

ᵞ 44% И MRU31 ᵞ 50%ɟ 

╩ אָ Ϊ→ MRU25 ᵞ 43 ɟ 



ͭ  ậ ỡΖ ἀ | 17 

1.2ậ ᾏ ╧ẅ MRU 2019 4 -7 Έ 15 %  

 

1.3  

C.ӌ  

ᵞמּ ѣ΅ ┤ Ὓ┤ ἔ ἂ ℅ →

╩ →אָ Ⱳ MRU18 ᵞӌ 0.6ō ·Ὦ Ҥ И

MRU11 θХ┤ MRU13 2 Χ ┤ ᵞӌ 0.5ō ᾄ →

Ⱳ MRU12 ӌЌ 1Ņѣ΄ 1.3ō ɟ 

ΪИ ω MRU62 ψᾦ אָ ┤ MRU30

ᵞ ᵞӌ 0.8ōɟ 

D.  

╩ Ⱳ MRU26 ╩И ΘИ ┤ ᵞ 0.5ō

1.0ō ℅ Ϊ ┤ MRU34 ɞΪ MRU42 Ϊ ╩ MRU33 ɞΪ ╠╩┤

MRU40 ɞΘ╩И MRU50 ɟ ẵ ᾂИ MRU54 ϝ ᾉ ᵞ 0.6ōɟ 

 

1.3ậ ᾏ ╧ẅ MRU 2019 4 7 Έ 15 Ņ  
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1.4 ẋ   

΄ ἯΧ ┤ ϝ ♇Є ẻ Ϊ ╩ MRU33 ẋ

ᵞ 10% Θ╩И MRU50 ᵞ 8% ẵ MRU56 ᵞ 7% ѣָא ᾂ

И Ὓ ┤ ҭ Ѣ MRU55 ᵞ 5%ɟ Θ→ MRU22 ϝ ᾉ Һ ẋ

ɟ 

→ Ⱳ MRU12 ẋ η -3% ΐҲ ӌ ɟ

ẋ ᵞӌ ἀ ┤ ℅ ╩ Ⱳ MRU 26

ẋ ᵞӌ 6% Ϊ→ MRU25 ᵞӌ 9%η ӌ ɟ ẻ

Ϊ ╩┤ MRU41 ᵞӌ 7%ɟ 

1.4ậ ᾏ ╧ẅ MRU 2019 4 -7 Έ 15 ẋ %  

 

1.5  

Є ɞ ɟ ͭ

Ќ ᴨ ỡΖ ᵋ Ќ Ү ь Ү Ӛ ẋ Ӛ ɟ 

→ Ⱳ MRU12 ᾉὲ ӌ ᵞӌ 8%ɟ

Ϊ→ MRU25 ᵞӌ ┤ ΖХᵋ ӚΖ Йɟ

┤ MRU17 ᵞӌ 5%ɟ 

Ϊ ╩┤ MRU41 ᵞ

ӌ 7%ѣָא ᾂИ→ MRU53 ᵞӌ 6%ɟ 

 ⁫ ┤ MRU20 Θ→ MRU22 Ὓᾄ 5 7

θ Ќẇ Ѵ΅ ᾂ ◓ӽ ⁫ ┤ ᵞӌ 27%ɟ 

И ╩פֿ MRU47 Ϊ ╩ MRU33 ᵞ 9%ɟΘ

╩И MRU50 ᵞ 6%ɟ ╠╩ И ┤ ╩ MRU44 ɞ

פֿ ┤ MRU48 И MRU31 Ὓᾄη 9%ɞ11% 7%ɟ

ь΄ ┤ Ϊ ┤ MRU60 ᵞ 6% ℅ Єự

Ӛ Ӛ ɟ ┤  θ η ẋ

ᵞ 2% ┤ ӌẋ Ҙ ᾏӚ Х ɟ 

ẵ MRU56 ᾂ ự ἀӽ ᵞ 7%ɟ 

ᵋ ͭ ӋЌ ẻ ┤ ℅     2 Χ ┤    θ Ϊ

→╜ MRU05 ╩╜ ┤ MRU06 Ὓᾄ 9% 27%ɟ ͭ



ͭ  ậ ỡΖ ἀ | 19 

ᾂЌ     ╩ ┤ MRU06 ѣָאẻ ┤ θ

Ӛ ɟ ⁫ ┤ ΠΧ ┤ ⁫ ┤ MRU08 MRU64

ᾦ ᵞ 9% η  Ҳ ẋ Ἔ

Ἔ ᵞ 30%ɟ ┤  ӽ

מּ ⁫ ┤ ᾂЌӚ ɟ 

1.5ậ ᾏ ╧ẅ MRU 2019 4 -7 Έ ע 15 %  
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Њ  ỡΖθХ┤ 

Њ Єᾂ ͭ Ϊӽ ỡΖ τ ɞ ɞẋ

Єּג ỡΖ   Έ ỡ נ τ (CALF)ɞ ӱ ἀ

(VCIx) ᵴ (VHIn) Ὓ ЄẲΧ ỡΖθХ┤ MPZ Ӛ •ɟ Ẹ MPZ

נ щ B ר ╩ CropWatch www.cropwatch.com.cn ɟ 

2.1  

2.1 2.2ὮλЄẲΧỡΖθХ┤ MPZ ỡΖ ỡ Ќ ע 15 5

נ ɟ 

2.1ậ ỡΖθХ┤ 2019 4 -7 ỡΖ Έאָ ע 15 15YA  

   ẋ  

 ᾦ

όƳƳύ 

 ό҈ύ ᾦ

όŅύ 

 όŅύ ᾦ  

όaWκƳ
н
ύ 

 ό҈ύ 

 рпу -ф нтΦо лΦм ммфс м 

╩  опн н мтΦо лΦр тсм л 

→  рлс ол муΦт -лΦт момс -н 

╩ИΈΘ╩И трт -мс нфΦн лΦр мнтр п 

 олс -мм мпΦс лΦл мнср п 

Ϊ ֻ  нфс -у мпΦф лΦн ммфт н 

Є ō ẻєר ѣ Ὓ ɟ0ᵋ ע ᵋ ↑נּ ằ

η(C-R)/R*100 C ᾦᵋ R ר ᵋ ע 15 2004-2018(15YA) 4 -7 ᵋɟ 

2.2ậ ỡΖθХ┤ 2019 4 -7 ỡ אָ  

  ԉ ӱ ἀ  

 ᾦ όƎ5aκƳ
н
ύ ό҈Σмр¸!ύ ᾦ   ό҈Σр¸!ύ ᾦ  

 трф н уф -м лΦф 

╩  омс м фу м лΦу 

→  спп -о фт н лΦф 

╩ИΈΘ╩И топ с сф -р лΦф 

 рнф т фр -м лΦф 

Ϊ ֻ

 

рмр о фу л лΦф 

2.1 ẻΪ Rר ᵋ 5 2014-2018 (5YA) 4 -7 ᵋ ԉ ɟ 

2.2 θХ┤ 

4 ᾉ 7 θХ┤ θ θ ɞ ɞ ϝ

Ị ɟ ┤ ᾄ ᾂ ɞ  ɞ ᾂИ

Ӛ Π Ӛ ᾦ ɟ 

http://www.cropwatch.com.cn/
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θХ┤ Ị ᾉ 548 mm ע 15 ᵞӌ 9% ẻΪ

ἯỊИ 1429 mm, γ 6% ɞ ᾂ 1056 mm, γ ӌ 6% ᾂ И 941 

mm, ᵞӌ 2% ᵞӌ Ἔ ἯỊИ 241 mm, γ ӌ 40%

90 mm, γ ӌ 23% ɟ 

ậ┤ 27.3ō ᵞ 0.1ō ẋ 1196 MJ/m2, γ 1%

ᵞ 2% 759 gDM/m2 ɟậ┤ ԉη 89% 5 ᵞ

ӌ 1%ɟ ӱ ἀ VCIx Ὓ Έ Ὓ ל ͭ Ϊאָ ┤

VCIxᵋ Ќ 0.8 → ┤ ӌɟỡ ᾂИ ԉ θХ┤Ϊᵞ ɟ

ӄᵋ ᾂИ→ · ỡΖ Х ɟ 

ᵴ θХ┤ ẻ → ┤ ЄΪמּ ᾉ · 6

​Ќ θХ┤→ ┤ ɟ ͭЙ ┤ ᾂИ → ɞ 

→ ἯỊИ→ ӄ Й ┤ Х ỸЌלּ 7 ψ ἀɟ 

2.1 ỡΖθХ┤ ỡΖ Έỡ 2019 4 -7  

 

a. Ὓ  b. ᾄ (mm) 

 

c. Ὓ           d. ᾄ  (ō) 

  
e. ӱ ἀ                                                    f. ᾂ ἀ 

  

g.                                               h. ᵴ  
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2.3 Һ֟  

Ӛ Χ ѣָא Ӛ Ϊ ɟ

ӑ   Ⱳᾉ Ⱳ Ӛ • Θ ┤ Ӛ •ὰ ·

ɟ 

Έ ע 15 Ị → ┤ ᵋᵞ 30

ẋ ὰὛᾄᵞӌ 0.7ŅΈ 2 ɟ5 ѻ   Ⱳ Ⱳ→ ┤ɞ

Θ · ע 15 ᵞӌ 10 ΅ ┤ Ѝ

30 ᵴ Ἔ ΄╙   Ⱳ

Ⱳ→ זּ ɟ Ị Ϊ ┤ ηέ 5 ѻ ᵞ

30 15 ᵞӌ 2.0Ņɟ 

5 ὴ Ӛ Ẹ ь 5 ΅

ͭ ΄ Єᾦ Ѵη Ӛ ὲ Є Ѵ

  Ⱳ Ⱳ→ Ӛ • Ӛη ự θХ┤ Ⱳ

╩ ┤ Ӛ • иɟ 

Ị ԉ ᾉЄ 97 5 ᵞ 2 ɟ ┤ ӑ ӱ

ἀ (VCIx) 0.92 ӎ Є ┤ Ӛ • ɟӄ Ӛη Έ θХ┤

Θ ┤ ◓ӽ 6 ѻ ┤ Ӛ •ы ӌЌ 5

┤ Ӛ Х • ὝẸ ɟ 

2.2 → ỡΖθХ┤ ỡΖ Έỡ 2019 4 -7  

 

a. Ὓ                      b. ᾄ (mm) 

 

c. Ὓ                      d. ᾄ (ō) 
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e. ӱ ἀ                                     f. ᾂ ἀ 

  
g.                          h. ᵴ  

2.4 Һ֟  

2019 4-7 ╩ θХ┤ ᵞ 2 ậ┤ Ὓ ┤ Ị

ӑ ᵋל -25 mm +25 mmψ ӄ ω ẻאָ

┤ Ὓ ᵞ ẻΪ Θ→ 4 Ϊ Ќ ω

ẻ Θ 5 ΄ ᵞ 7 ΅ ╩ Ќ ɟ 

ậ┤ ᵋᵞ 0.5ō ΧθХ┤ Ὃ Һ ↑נּ ẻΪ 4

5 ὴ Ќ 5 Ϊ ὰӌЌ ψ ӑ Ќ ἀ у 7

΄ זּ Єậ┤ ӌЌ ɟậ┤ 6 ѻ ╩ ɞ Θ ω

→ Ὃ Є ע 15 ᵞ 5.2ōɟ 

ỡ Ѵ Ӛ ӽ ậ┤ ע 15 ᵞ 1%ɟ

Ⱳ Ϊ ╩ Ќ ᾂ ╩

ὰ ᵞӌ •ɟ И Ⱳ┤ ӌЌ ɟ θХ┤

→ ỡΖ┤ Ὓ ┤ Ќ ɟ 

θХ┤ ԉ 98% Έ 5 ᵋ ᵞ 1% ӱ ἀ VCIx ᵋ

η 0.76ɟӋЌ Ị ὛθХ┤ VCIx Ќ 0.8 Ị Ὃ ӌ VCIx

ᵋ θ Ὓ Ⱳ ╩ Θ ɟ Ị ᵴ ἀ VHIn גּ ὋθХ┤

░θХ┤ ͭ╜ ΄ זּ θ Ὓ Ⱳ Ϊ

╩ ẻӗ ỡΖ Ѵ Ӛ מּ ɟᵋ ͭ ЌθХ┤

Ịθ Ӛ ὛЍ אָ Ӛ ╧Х ӌ

VHIᵋϝ Έ Ị Ӛ ᾦ Ẹɟ 

ӑ΄ Ị╩ Ӛ • ɟ 
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2.3 ╩ ỡΖθХ┤ ỡΖ Έỡ 2019 4 -7  

 

a. Ὓ                      b. ᾄ (mm) 

  

c. Ὓ                      d. ᾄ  (ō) 

  

e. ӱ ἀ                                    f. ᾂ ἀ 
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g.                            h. ᵴ  

2.5 ֒ҍқ ֒Һ֟  

╩И Θ╩ИθХ┤℅ ◐ ɞ   ɞ ɞ ɞ ɞ ╩ɟ θХ┤

θ Ӛ ℅ ɞ ɞ ɟ Ị ẋ ӑ Ќ

ᵞ 0.5ō, ẋ ᵞ 4% ᵞӌ 16% ΐ Ὓ

ὋθХ┤Ị ἀ ɟ 5 Ϊ 7 Ӛ Ẹ

 ɟ 6.2% ┤ θ ӋЌ 5 Ϊ 6 Ϊ ӌЌ

ᵋ 100 mm/ ӄ 6 ΄ Ќ ᵋ 150 mm/ ɟ

7 ΄ Ϊ Ὓ ┤ϝὋ Є ᵞ 200 mm/ 7 ΄

θ ᾉ◐ Ϊ→ ╩Ϊ ░ậ┤ 12.3% ┤ 7 Ϊ

מּ ┤ ░ ┤ 9.5% ӋЌ◐ ╩ ɟ ℅ ◐ → ┤

Ị Ὓ ┤ 4-7 ӌЌ ░ậ┤ 6.3% ẻӗ Ὓ ┤

ἀ΄΅   ӄ ӑ ɟ 

Ị ╩И Θ╩ИθХ┤ ԉη 69% 5 ᵞӌ 5%ɟ ӱ

ἀ η 0.87ɟ ӱ ἀ ┤ ӋЌ ╩ɞ ɞ   ɞ ɞ

ẵ▒ɟ ┤θ Ὓ Ќ◐ ╩ Ϊ ѣָא Й ┤ ӱ ἀ

ӑӌЌ 0.8ɟ ᵞӌ ┤ ӋЌ◐ Ϊ ╩ ѣָא Έ ͭ

Ẹ ϝΈ ᵴ Ὓ ηͭ ΄ ᵞӌ ┤ ᵴ ἀ

Ϊ ηάΡ έͭ ɟ Ὃ Έ ӱ ἀ Ὓ

Ὓ┤ ͭ ӄ ◐ ╩ ɞֿפ → Ϊ ╩ ;

΄ ; Т ӱ ἀ 1.0 ӄ ᵞӌ 20%

┤ϝ ậ┤ ᵞӌ Ϊ┤ ┤ и   ӌЄỡ

Ѵ·ᾂ ɟ 

ӑ΄ ╩И Θ╩ИθХ┤Ӛ •ᵞ Ӛ Х ӌЌ ɟ 
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2.4 ╩ИΈΘ╩ИỡΖθХ┤ ỡΖ Έỡ 2019 4 -7  

 

a. Ὓ                       b. ᾄ (mm) 

 

c. Ὓ                      d. ᾄ  (ō) 

  

e. ӱ ἀ                                      f. ᾂ ἀ 
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g.                              h. ᵴ  

2.6 Һ֟  

Χ θХ┤ Ӛ • ӑӌЌ ɟ 

θХ┤Ị η ɟ Ị θХ┤ậ┤ ΅

ᵞ  11 ᵞ Ќẻ ;Χ ỡΖθХ┤  2.1 ӄθХ┤Ị

Ѝ Ὃ ͭ ɟ Ὓ θХ┤ 70% ┤ Ἧϋ

Χ Ị ᵞ ↑נּ • Й┤ θ Ὓ ɞ ɞ ɞ ɞ

ᾂɞ ẍɞζ Έ Ҏẍɟ ᵞ Ρ Ὓᾄηζ ᵞ  28% ɞ ẍ ᵞ  

24% Έ ᾂ ᵞ  19% ɟ Ќ 5 Ϊ ΅ 6 ΅ 7 ΄ θХ┤ Ὓ

┤Ὃ Ѝ ự Ӛ Έ Ӛ ᾉͭמּ• ɟ θХ┤ Ὓ

┤  5 ΄ 6 ΄  6 Ϊ ѣָא 7 ΄ Ќ ӑ θ

Х┤ ѣ Ӛ זּ ɟ 

Έ ┤θХ 15 ע ӑ Ќ ẋ ӑᵞ

 4% ẻΪ 6 ψ θХ┤ Ὓ ┤ ♇Є ἀ ӌЌ

ἀθ זּ  5 ѻɟ Ὓ 6 ΅ Έ 7 ΅ Π ◗

Є Χ θХ┤ Є ӑ Ẹ ɟ ЄӚ ΐ  ЄӚ

Ҙ Ӛ ἜХɟ 

Ќ Ị θХ┤ ӑ ΐ ẋẇ Έ  15 ע

θХ┤ ᵞ 7%ɟ Ὓ θХ┤

ᵞӌ 10%ѣ΄ ┤θ Ὓ ɞ ɞ ɞ ɞ ᾂ ζ Ὓ ┤

Ὓ Έ΄ Ѝ ┤ ל ͭ ɟ גּ Έ Ὓ ┤ ὰ

Ќ Ὓ ┤ᵞ  10%ѣ΄ ɟθХ┤ ӑ ӱ ἀ ᵋη 0.92ɟ ᾦ

θХ┤ 95% Ӛ  5 ԉᵞӌ 1%ɟ θ

ΪὛ ѣָא Ὓ ẻє ɟ  

ӑ מּ ≥ ɞ ѣָא Ị θХ┤Ӛ

•ӌЌ  5 ӄ ѣֶ Ὓ֒ ל ΅ͭ ỊӚ

ɟ 
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2.5 ỡΖθХ┤ ỡΖ Έỡ 2019 4 -7  

 

 a. Ὓ                    b. ᾄ (mm) 

 

c. Ὓ                    d. ᾄ  (ō) 

  

e. ӱ ἀ                                 f. ᾂ ἀ 

  

g.                             h. ᵴ  
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2.7 Ҭ ҍḇ Һ֟  

Ị Ϊ Έֻ Ὓ ┤ự Ӛ • Ќ

ӱ ἀ ᾉ 0.93ɟΈ 5 θХ┤ ӑ ᵞ ᵞ

0.2ō η ᵞ 8% ẋ ηẇ ẋ ᵞ 2% ɟ 

ֻ θХ┤ Θ ╩ ┤ ẻ ь 4 6 ͭ ӌЌ

7 Ϊ ᵞ 60mmɟ΄ ┤ ░ Χ Ϊ Έֻ θХ┤

11.5% ὛὛ Ặ Θ→ ɞ Θ ɞ ẍ Θ ɞ

→ ѣָא▒ ẍẶ Ϊ ɟ︠ ░θХ┤ 32.2%┤ 5 Ϊ ᵞ

50mm θ Ὓ ẵɞ ɞωẍẵ╩ ɞ ֻ Θ ɞ ИΘ╩

╩ ѣָא℅ ω ɞ Ҥ θ ẻΘ ɞ ɞω Ặ Ị

ֻ ┤ɟ 

ӌ 5 Ϊ ӌЌ 5.4ō Єֻ θХ┤ Θ ┤

θ ℅ ΅ ɞ ɞ ɞ Ặ ω Ặ ɟ 6

7 Ἔ у ᵋᵞӌ 2.0ōɟ · 6 Ϊ

ᵞ 4.7ō θ Є Ϊ Έֻ θХ┤ ┤ ℅ ẵɞ

Иɞ ɞωẍẵ ֻ ╩ Ὓ ┤ɟ 

Ị θХ┤Ἧϋ ЄӚ ԉ ᾉ 98%ɟ Ќỡ Ѵ

ӑ Ќ♇ ᵞ 3% θХ┤ỡ Ѵ ӑ Ќ

ɟ Ќֻ θХ┤Θ→ ┤ о Ặ → Ặ

ẻ ᵞ 10% 20% ΅ͭ ὝẸ ɟ 

ӑ Ϊ Έֻ θХ┤ Ὓ ┤ Ӛ • ỡ Ѵ Ќ

ẻӚ Х ӄ ΄ ɟ 

2.6  Ϊ Έֻ ỡΖθХ┤ ỡΖ Έỡ 2019 4 -7  

 

a. Ὓ                      b. ᾄ (mm) 
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c. Ὓ                     d. ᾄ  (ō) 

 

e. ӱ ἀ  

 

f. ᾂ ἀ 

g. 

 h. ᵴ  
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;  θХ Ӛ • 

ͭ ậ Ӛ Ὓ ΄ Ὓ CropWatchͭ Ẹ 41Χậ

θХ Ὃֿכ ·℅ Ϊ Ӛ •ΈХ ɟ Ὓ 3.1 Єậ

ẻє 1.1 ӑ ь ӚЄ Ὓ ɟ3.2

CropWatchẸ θХ ЄὛ Ќ Χ Ị ℅ Ќ NDVI Ӛ

ɞ ӱ ɞNDVI אָ ᾄ ɟ Ќ

ỡΖ ỡ AΪ A.1τA.11ɟ 

3.1  

ͭ MRU ΄ ͭ ѣָאὛ┤ Ὓ ɟ Ὓ 

Ὓ ℅ θХ Ὃֿכ Ị ά έ ἀ ь ỡΖ Ὓ┤

Ὓ Ϊ ╧ Ӛη Ὓ ɟ 

ἀ΅ ὮὋ ỡ ἀ ΄ ·ͭ ┤

ᴨ Ϊ ѣӑ ӄ 5.2 Ϊы ҘỒ ɟאָ ·Ồ ͭ Ϊ ậ

Ẹ 166 Χ ἯΧאָ θ Ὓ┤ ẻΪͭЙ Х ậ

΅ ӄ ẻ┤ иֿכ Ẹ ΐ Х ͭЙθХ •ɟ 

θ ỡΖὋֿכ ᴨ Ѵ  

θ ɞ ɞ Ὃֿכ ᾦ ἀ 20 Χ ͭ

Ὃֿכ 100ͼ ẻΪ 4 Ӛ Ὃֿכ 100ͼ ɞ

ωẍẵ ֻ ὰ 3 Ӛ ɟ 

 

Ὃֿכ 100ͼ 14Χ Ϊ 4ΧὋ Є ᵞ 20% ẻ ᾦ

θ ὴ →╜ ; +29% ɞ℗ ᾂ +35% И

+34% ɟ ᴨἂ ӄ уᵞӌ 1% ԉ CALF ᵞ

3% ӱ ἀ VCIx ὰ η 0.93ɟωẍẵ +6% ɞ◐ +7%

+9% Ὃ ẻΪ￼ ωẍẵ ẇ +15% ◐ -13%

-11% Ὃ Є Ѝ ◐ VCIxηΪ 0.83 CALF 55% ᵞӌ 5%ɟ 

╩╜ ᵞ 20% ᾦ ᾦ╜ θХ┤

уᵞ 6%ɟ VCIx Ӛ • ᵞӌ ẋ Ѵ -9% ϝ

ᵞӌɟ ╩ Ὃ ᾂ ỡ ἀɟ

ᾦ Ị ╩   CALFᵞ 5% ӄ VCIx נּ·

Ќ RAIN΅ 30% ẻ ΅ 10%ɟ 

 

И ; Ὃֿכ ◐ ɞ ╩ ♇Є Һ Ѵ ͭЙ ┤

◐ ᾉЄ ; Ѝ -13 -23 ψ ᵞ 0.4ō 0.7ōψ

מּ ẋẇ ΄╙ ᾉ 8 ɟ◐ CALF΅ Є 8 ẻθ

Ѵη +53 ἔ -0.7ō ɟ В Ὃֿכ • η ɟ 
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ậ Ὃֿכ 100ͼ Ặ 20Χ ɞ  ɞֻ ɞ ᾂИ ᾦ

В Ὃֿכ ậ Т Є 1000ͼ ɟ20 ΪẶ 13Χ Ὃ ᵞӌ ￼ ἯΧ

Ὃ ᵞ ẻΪψͭɟ Ị Ὓ ┤ ự

ỡ ΈХ Ẹɟ ᵞ ӋЌΘ→ И ẵ

η+11% +16% Й ẋ ẇ 5%ᾉ 10% ậ CALFậη 100%

VCIx ɟ 

ᾦ ᾂИ Є 2018 2019 ự 2019 2020 Ӛ

ᴨ Є ᾦ RAIN -17% Ӛ CALF ΅ -

38% VCIx 0.42 20Χ Ϊ ӌ Ӛ ·Ҙ ӄ Ӛ ы ɟ 

Ὓ ᾉ ΅ Є 9% ᾉ 6 7

Ќ Ề Ӛ ·ҘּמᾉΡ ɟ 

 

╩ ᾉЄ 5 →╜ Ϊɟ η ẵ Х Ồ

Ὃֿכ ѣ Ὃֿכ 100 ͼ 8 Χ Ϊ￼ 7 Χɟ ωẍẵ

Ὓᾄη+4 +6   ω ẋ · Ὓᾄη-9% -6% Ҙ

ͭЙ ẻ ϝ ψ ӌ Ὃ Є ӌ VCIx Ὓᾄη 0.45 0.39ɟ

ἀὰ ɟ 

 

3.1 ὋЄͭЙά έ ά έ ┤ ẻΪͭЙ ᾦ ᾉ נּ Ϊ

⁫ ᾉ נּ Ϊ Θ→ Й┤ ҘὋ ӌ

ӄ ᾉ ↑נּ φɟԉ ╬ ᾦ η 11

ᵞӌ 67% уη 0.3 ᵖ η 120 ѣ ᵋ ӌ

ᵞӌ φ ᵞ ὰ Ẽ φ Ҙ ᾦ Ὃ

ɟѣ΅ Ὓ у ΐ↑נּ φ ┤ ɟ 

Ќ ┤ ᵞӌϝ·ͭ ѣ

ηԉ 15 ᾉ 1331 ᾦ η 1020 ᵞӌ 23% ӄ 8.5

ы Ӛ ΄ ᵞ 2% η

ѣẋ Ӛ +7% ɟ ΄ Ѝ θ Ќ 6 Χ

Ẹ ɟ 

┤  

Ị Ϊ Ќ 100 ἯΧ┤ Єמּ 25%

Ѝ ẻΪѣọ И Иη Ѝ ԉ ᾉ 63%ɟ 

ọ И ἯΧ ψ Ὃ Є 27% 40%· Ѝ

Ὃ ɟ℅ ⁫ Ị  ἯỊИ ѣָא Ќ ⁫ ᴨ ◓ ь 5

╜ ᴨ ɟ 

Ѫ· η И ͭ Ὓ ӄ Ị Έ ΠΧ

Є ẵ ᵞӌ 32% ᾂИ ΄ᵞӌ 29% ẵ Ѝ

ậ ӄ→ ╩ Ѝ ᾉЄ 50%ѣ΄ Θ╩И Θ -39% ϝὋ

Є Һ ἀɟ 
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И Є -52% ͭ ᾉמּ ɟΪ ͭЙ┤

ϝּמᾉ ℅ -39 ɞ ╩ -43 ɞ -53 ɞ -47 → -

52 ɟ 

→ ᾉͭמּ И-39% ѣָ25%-א -29%

℅ ɞ Иɞ ẽɞζ ẵ ɟ ὛЍ ╩ Ҷ Є -

11% ӄ ͭЙ┤ Ρ -33% Θᾉֻ ẻ Ὓ┤ Ѝ ᾉ 30% 40%

℅ оẶ ɞ Ặ ɞẍ Ҥ ω ɟ 

ͮ ┤ Ϊ  ⁫ Ϊ ℅  Ặ -49 ɞҭᾂẾ

-42 ɞ   -36 ɞ -30 -26 ɟ Ị Ị◑

┤Ὃ Ⱳ ψͭ ר 5.2 ɟ 

┤  

ᴨ Ὃ ͭΧ И +34% ɞ +35% ℅ ᾂИסּ +99% 103

ɞ +53% ɞ ẍ ẻ ẻ +53% ╩ ẍ +98%

ΪΘ ┤ Ị ┤ Ị ┤ Ị ὛᾄὋ +67% ɞ ẍ

+72% ωẾ ẍ +195% 208 ɟ 

ЊΧ ┤ θ ᵞ ℅ ֻ +41% ɞ

+42% ɞ ᾂ И +45% ɞ +45% ɞ҈ᾂ ҈ +46% ɞֻẍ +48% ɞ

+50% ɞỊ╠ +52% ɞ +53% ɞ +54% ɞ є +59% ɞỊ

  +66% → є +89% ɟ 

;Χ ┤ Ὓ ь ᾂ И +34% ᾉ +31%

+41% ┤ ℅ +51% И +60% ɟ 

3.1 2019 4 -7 ậ ℅ ᾄ Έ ע 15 %  

 

 

Ẹ · ￼ → ┤Ὃ Єӌ ѣָא ╩И Θ

╩И Ѝ ┤ Ὃ Є ᵞ ɟ Й ь 3.1

3.2΄ύ · ΄ Ẹ η-0.27 ɟ 

ᵞӌ┤  

ᵞӌ ┤ ΄ · ӑ΄ · 1.0ō ӄ ;Χԉ 1

ẍ ┤ ẻ ͭ Ҷᾉ ᵞӌ ὰ 2
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ẍо ┤ ╩ ҶᾉωẾᾄẍ ɞ ᵞӌ 3

Χ ╩ є -2.3ō ɞỊ   -2.1ō ɞ -1.7ō ֻẍ -1.6ō ɟ 

ᵞ ┤  

΄ ᵞ Έᵞӌ ◓· 1.0ō И

ᾉ CropWatch ӽ ╧ẅ ￼ ΠΧ┤ 2.0ō ᵋ Ϊ

΄ ·ζ ▒ Ὓᾄη+ 2.2ō +2.3ō ẻєͭЙ ᵞ 1.5ō ┤

℅ ɞ·ζɞΪ אָ Ҥ Иɞ  Ặ ɞ♅ ɞ

╩И Θ╩И ẵ▒ɞ ɞ ╩ ѣָא   ɟ 

3.2 2019 4 -7 ậ ℅ ᾄ Έ ע 15 ō  

 

ẋ  

ẋ Έ 3.1 3.3 Њ ᵞ Ẹ -

0.44 Ќ ψ Ẹ ɟ 

ẋ ᵞӌ┤  

ẋ ᵞӌ · 5% ууּז ω -6% -9% Π

Χ θ ỡΖὋֿכ Ҙ ὛỒ ɟ 

ẋ ᵞ ┤  

Ặ 33 Χ ẋ ᵞ Ќ 5% ὛᾄӋЌВΧ┤ ℅ 1 ΪИ

Ҷᾉ ẻΪ ᾂ +10% 2 ╩И Θ╩И ℅ Иɞ

ẵɞ ɞ ╩ ѣ +8% 3 ẵ +7 4 ά

θẶ ɞά ɞ╬ ɞѣָא η+6 5 Ϊ ɞ

 ⁫ ╩ → ╩ɞ И ɞ И ɞ ɞֿפ ɞ ѣָא

ҭᾂẾ η+7% ◑ +8 ɟ 
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3.3 2019 4 -7 ậ ℅ ᾄ ẋ Έ ע 15 %  

 

 

BIOMSS ΄ Єᾦ;Χ ΅ ҘΈỡ

ɟӄ ɞ ɞẋ Έ 2004 2018

ᵋ ỡ CALF Έ 2014 2018 ᵋ ɟ 

3.4 ѣ ᾄὋ Έ ͭ 1.5 תּ

·Ồ ɟ גּ Ѫ Χᾄ ͭЙ ┤╧ẅ Ὓ Ϊ

Ὃθ ỡΖ ┤ AEZ ἀɟ 

΄ 5 Χ Ϊ 4 ΧӋЌ ֔ ọ И -

17% ɞ -13% ɞἯỊИ -13% ╩ -10% 4 Ὃ ᵞӌ ẋ

ᵞ ӱ ᵞӌɟ︠ͭΧ -12% ᾦ

ự Ӛ Έ ᵞӌ ӌ · θ η

ẋ ᵞӌɟ 

ᵞӌ-7%ᾉ-5%ψ ℅ ẍ ɞ ɞ

ɞ·ζɞ ɟ Є Й VCIx 0.9 ΐ Ὓ CALF  

Й   ẍ +10% +18% ɟ΄ ӌ VCIxᵋ

Љ ΄ Ќ ᾦ ℅ Є Ӛ θ 4-5 ự Έ

6-7 VCIx Ὓ η ↑ φ· ẻθ ỡΖ Ὃ Є·

ᾂ +5% θ ┤ 0% θХ┤

ӌẋ אָ -13% Х ВὛψͭ ɟ 

΄ ΄ נּ· Ị Ҙ Ὃ ᵞ ᵞӌ

ἀ ℅ ֻ -1% ɟ ẻ ͭЙθ ỡΖ ь╩ є -17% ᾉ

╠ɞỊ  ɞ ֻ -10 ᵞӌ 5%ᾉ 10%ψ ℅

-5 ɞ ɞ◐ ɞ ɞ→ єɞ҈ᾂ ҈ɞ -

10 ᾦ Й ᴨ ɞӌẋ ᵞӌɟ 

ֻ ἀ   ↑ 96 Χ Ϊ 18 Χ ᵞӌ 5% Й

ьᵞӌ Ặ -37% -29% ɞᾉ

+2% ɞỒᾉᵞ -ӧ Иẍ┤ +28% Й┤ ẋ ᵞӌ

┤ɞ ҭᾂИ ɞ Ặ ẋ ᵞ ɟ 
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Є΄ 12Χ ΄Ὃ Є ᵞӌ 55Χ ᵞ 5%

3.4 ᵞ ╩ ɞ ɞ ɞΪΘɞ╩И Θ╩И ░θ 10% ᵞ

θ ѣ΅  

ω ẇ RAIN+33% BIOMSS+11%    +15% 12% ҈ +63% 12%

+53% +18% η ᾦ  

ω ẇ ẋ ◓ӽ · ϝ ℅ ◑ +10% ɞ

Иɞ ẵ ▓ +11% ɞ ᾂ +13% +16% И ͭ

10% +11% ɟ 

Й Ϊ 0.69 0.79 VCIxᵋ Ќ 0.9ɟ

Ќ 5 ╩ 6 → Ӛ у Ќ ẻ Ị;

┤ θ ẽ →╜ ự Ӛ ẻ Ὓη Π CALF

ӌ Ὓᾄη 54% 35% ӌЌ ᵋ -16% -8% ɟ5.2 ϝ

΄ ɟ 

ἀ   +10% Έ Ẹ ẻΈỡ

Ӛ Ẹ ԉ Δ +12% ɞ +15% +15% ɟ

Ị▓ +11% ɞ ẍ +11% ɞ +12% +14% Ὃ Є

θ Й ẋ מּ И ┤ Ὃ Єӌ ẋ ɟ 

┤ ӄΈỡӚ Ζ Ẹ ӌɟ◐ Ặ 8 Χ ь ᾂ

+11% ɞ ɞ И ɞ ɞ→ ɞ +19% ᾉ +22% ẻ

Ⱳ ɟ ẍ ‖ ┤ẇ  Є 11%ɟ 

ֻ Ὃ ┤   ⁫   Ặ

+11% оẶפֿ◐ +13% ▒ - ▒ Ặ +14% ɟ 

￼   +24% Иᾂ +24% ẻΪИᾂ η

  ηᵞӌ ẋ ӌЄӚ ɟ 

3.4 2019 4 -7 ậ ℅ ᾄ Έ 5 %  
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3.2 Ὓ  

 CropWatch 41Χ θХ Ὓ Ϊ ╧ щ ɟ Χ

у Ӛ ┤ Ị ℅ θ Ӛ ᴨ♇ Ќ NDVI Ӛ

ᾦ 2019 4 7 Έ 5 ɞ 5 2019 4 7

Ẽӑ 2019 4 7 ӱ

 2019 4 7 Έ 5  NDVI Ὓ Ẽӑ

) Έ NDVI Ὓ Ϊ ᾄ Χ ᾄӚ

Ὦ Χ ỡΖὛ┤ Ќ NDVI Ӛ ᾦ 2019

4 7 Έ 5 ɞ5 2018 4 7 ɟ 

ẻє Ẹ ỡӚ ἀ   נ ר Ѵ  A A.1-A.11ɟ  

www.cropwatch.com.cn Є ẻє Ẹ ɟ  3.5-3.45 CropWatch 41Χ 2019 4

7 Ӛ •ɟ 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KHM LKA MAR MEX MMR MNG MOZ NGA PAK PHL 

POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[A FG]  

ɞ ɞ θ ɟ Ὓự → ѻ

Ќ 5 ѻ ɟ 3 4 ὛᾄЌ 6 7 ɟ

ᵞ 67 ᵞӌ 0.6ō ẋ ᵞӌ 2 ɟẇ ӽ

ᵞ 8 ԉᵞ 93 ӱ ἀ η 0.87ɟ Ќ

NDVIӚ • ậ Ӛ • 5 ɟ Χ Ị 8% ┤ Ӛ •

Ќ θ ӋЌ → ┤ɟ 4 6 17.5% ┤ Ӛ •

Ќ ᵋ θ Ὓ ᾂИ → ┤ ⁫ Ϊ→ ┤ ѣָא ẵ

; Т ┤ɟ︠ 5.9% ┤ Ӛ •ӌЌ ᵋ Й┤ Ὓ ɟ

ӱ ἀ → ┤ ╩ ɟ Ị • ХὋ ᾉ

ɟ 

┤ Ὓ  

Ὓη ΧỡΖ ┤ Ϊ ┤ɞ ┤ɞ ┤Έ ỡΖТ ┤

┤ɟ 

Ϊ ┤ 207mm ᵞ 68% 16.2ō ᵞӌ 1.0ō ẋ 1598 

MJ/m2 ᵞӌ 2%ɟ NDVI Ӛ NDVI Ќ Ἔ 4%ɟ

ԉᵞ 52% ӱ ἀ ᾉ 0.95ɟ 

┤ η 111mm ᵞ 90% ᾉ 19.7ō ᵞӌ 0.9ō ẋ

1616MJ/m2 ᵞӌ 2%ɟ NDVI Ӛ Ị NDVI ЌВ

ΐ ᾉВ ѣ ᵋ ӄ ┤ ԉыל ӌ у

η 21%ɟ ӱ ἀ η 0.98ɟӚ Х ᾉ ◓ Ѵ΅ Х

ӄ מּ Ќ ɟ 

┤Έ ỡΖТ ┤ 431mm ᵞ 63%ɟ ᵞӌ 0.6ō ẋ

ᵞӌ 3%ɟ ┤ ѣָא ԉη Χ ┤Ϊ ɟ ԉᵞ

76% ẇ ѣָא ԉӽ ┤Ӛ • ӱ ἀ

ᵋ ᾉ 1 ┤ Ӛ Х ɟ 

┤ η 99mm ᵞ 75% ᵞӌ 0.5ō ẋ ӌ

2%ɟ ԉᵞ 42% ӱ ἀ η 0.6   25% ┤

Ќ ӄ ┤ 4 ѣ Ќ╩

ɟ 

3.5 2019 4 -7 Ӛ • 

 

(a) θ Ӛ ᴨ♇ 
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(b) Ќ NDVI Ӛ  (c) ӱ ἀ  

 

(d) NDVI  (e) NDVI  

  

f Ќ NDVI Ӛ Ϊ ┤ ┤  

  

g Ќ NDVI Ӛ ┤Έ ỡΖТ ┤ ┤  

 
3.1 ỡΖ Ὓ┤ 2019 4 -7 ỡΖ Έאָ ע 15 15YA  

┤    ẋ  

 ᾦᵋ

(mm) 
(%) ᾦᵋ

(Ņ) 

(Ņ) ᾦᵋ

(MJ/m
2
) 

(%) 

Ϊ ┤ 207 68 14 -0.6 1598 -1.8 

┤ 99 75 23 -0.5 1639 -1.7 

┤Έ ỡΖТ 431 63 17 -0.6 1511 -3.3 
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┤    ẋ  

 ᾦᵋ

(mm) 
(%) ᾦᵋ

(Ņ) 

(Ņ) ᾦᵋ

(MJ/m
2
) 

(%) 

┤ 

┤ 112 90 20 -0.9 1616 -1.9 

 

3.2 ỡΖὛ┤ 2019 4 -7 ỡ אָ  

┤   ԉ ӱ ἀ  

 ᾦᵋ

(gDM/m
2
) 

(%
15YA) 

ᾦᵋ

(%) 
(%

5YA) 
ᾦᵋ 

Ϊ ┤ 341 -3 12 52 1.0 

┤ 460 25 6 42 0.6 

┤Έ ỡΖТ ┤ 407 -2 34 76 1.0 

Ϊ ┤ 350 4 21 205 1.0 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KHM LKA MAR MEX MMR MNG MOZ NGA PAK PHL 

POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AGO ]  

η 4 7 Є ѣָא ɟ

ỡΖ ᴨ Έ В╓ע ẻΪ

ẋ Ὓᾄᵞ Є 15 0.1ō 1 ɟ 

ѣ ᾉ 5 Ϊ Έ 2018

ᵞ 8% ӄ ԉἜ Є 7% ӱ ἀ η 0.81ɟ 

Ќ NDVI Ӛ Ӛ • Χ ӌЌ ᾄ Ị

Ị ┤ ┤ь 5 ὴ Є ɟ ϝӑ Є NDVIӚ Ϊ 49.3% Ӛ

• ӌЌ ɟ ӱ ἀ Ὓ ѣ ᾉ Ӛ • ┤θ Ὓ

╩ ┤ɟ 

Ӛ • ӄθ ỡΖ┤ Ӛ • ᾉ ɟ 

┤ Ὓ  

Ӛ ᾏ ɞ ᴨ┤ָא ἀ ὩὛη 5ΧỡΖ ┤ Ὓᾄη

┤ɞ ɞ ɞ╜ ┤ И ɟ 

┤ Χ Ӛ •ӌЌ ɟ ┤ ỡΖ ᴨ Ѵ

ᵞӌ 4 ɟ ẋ Ὓᾄ ᵞ 0.3ō 2 ɟ  Є 16% ӄ

ԉ΅ Є 28 ɟ ┤ ӱ ἀ ￼ 0.68ɟ ┤Ӛ •

ɟ 

Ќ +69 ᵞ ẋ +1 ᵞ ᵞӌ -

0.5ō Ӛ • 4 ὴ ע 15 ӄь 5 ᾉ 7 Ӛ •

ӌЌ ɟӄ ԉ 99% ӱ ἀ ᾉЄ 0.93

ᵞ 13% Ӛ • ѣ΄ɟ 

ẋאָ ᵞ Ὓᾄᵞ 19 3 ᵞӌ 0.6ō

Χ ѣ΄ỡ Ѵ ᾏЄӚ ɟ ᵞӌ 7 ӄ ԉ

ᾉ 100% ӱ ἀ ϝ ᾉЄ ɟ 

╜ ┤ +10 +0.6ō ẋ +1 ᵞ ɟ

ԉἜ Є 15 ӄѣ΄ỡ ӽ ᵞ 19 ɟ ԉ Ἔ

ЄӚ • NDVIӚ • Ӛ • ·ύ ӱ ἀ уη

0.68ɟ ┤ Ӛ • ɟ 

И Ќ NDVIӚ • ┤ Χ Ӛ •ӌЌ

ɟ ᵞӌ 0.2ō ẋ ѣָא Έ

ᵞ RAIN +11 RADPAR + 1, BIOMASS +4%ɟ ԉ ᵞӌ 1 ӱ

ἀ ϝуη 0.90ɟ ┤ Ӛ • ᾉЄ ῼל ɟ 

 

3.6 2019 4 -7 Ӛ • 
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(a) θ Ӛ ᴨ♇ 

 

 

(b) Ќ NDVI Ӛ  (c) ӱ ἀ  

 
(d) NDVI  (e) NDVI  

  

f Ќ NDVI Ӛ ┤  
























































































































































































































































































































































