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Ϊ Έ RADI CropWatch ּז

113 η 2019 1 -4 Ị ηậ ᴨ┤ð θ

Х┤ð ỡΖ ┤ ѣָא ð / ðכ┤ Ӛ ἀɟ 

θ Ὓ Έ  

CropWatch ѣ Ќ Ὓ ậ ɞ ᾄɞ┤ ỡ Ὓ ɟ 

CropWatch Ϊ Έ Ị Ẹ Ặ

ậ ỡ Ὓ ьậ ᴨ┤ 65Χ ╧ẅ ɞ 6 Χ θХ┤ ɞ42Χ

212ΧỡΖ ┤ɞ ɞ ɞ Έ Х • Є ɟ 

CropWatch  

CropWatch ἑ ɞ ὲ ỡ ɞỡ Х ɟη

Ὓ ╧ẅ ἑ · · ɟ 

Ὓ ╧ẅ ↑ CropWatch ỡ ɟCropWatch θ

ӽ Є; · ╧ẅ ỡΖ Х • Ὓ i ỡ ððּג

ỡΖ Ѵ ɞ ẋ Ӛ גּ

θ Ị ἀ ii ỡ ðð Ӛ ἀ ℅

ɞ ᵴ ɞ ԉɞ ӱ ἀ θ

Ị Ӛ Х •ɟỡ ɞ ɞẋ Ҟ ╧

φ΄ נּ Ӛ ┤Ị ℅ ᵋ ֔ ỡΖ

Х ῼ ІЄ· ЌӚ ┤ ỡ ѴὛ ɟ iii Х ðð℅

Ӛ ɞ ╧Х Х ɟ 

ͭΧ Ị CropWatch ỡ Ҙ ỡ Έỡ Ӛ

Х • ɟẻΪỡ Ị נּ ᵋΈ ע 15

ᵞ ỡ ὰ Ị נּ ᵋΈ 5 ᵞ

ɟẸЌ CropWatch Ẽӑ φ ר B ѣָא ר

www.cropwatch.com.cn , http://cloud.cropwatch.com.cn/Ϊ Cropwatch Ὓɟ

΅ ɟ 

  θ  

ͭ  ậ 65 Χ

╧ẅ 

ẋ  

Њ  6 ΧӚ
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ͭ  + ᵴ ɞ ԉɞ ӱ

ἀ ᵴ  

;  41Χ
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ỡΖ Ὓ┤ 

ͭɞЊ  + NDVI GVGӚ  
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ͭɞЊɞ; + Ὓ ḑɞGVGӚ
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ậ ỡ (CropWatch) Є 2019 4 ậ Ӛ • Х

ɟ Ϊ Έ Ị Ặ ɟ 

Үθ Ќ ᾄẸ θ Х ɟẻΪ

1 ậ ỡΖ Є· θ Ѵ ℅ 2 щ Є

θ Х┤ ỡΖ ᴨ ỡ Ѵ 3 Є░ Х Ὃֿכ 85

Χ ֒Є Ὓ θ Ὓ 4 ЌΪ ự

Х • 5 CropWatch Ẹ 2019 Х Ү ɟ 

2019 1 4 JFMA Є→╜ Ӛ ᾄ ự Ӛ

ɟ ╩╜ Є Ӛ Ϊ ╩

ɟ Є ┤ 2018 ѣָא 2019 ὴ ͭ Ӛ

╩ ͭ ɟ 

ỡΖ ᴨ Ѵ 

2019 1-4 θ ᴨ Ѵ Ќ ע 15 ᵋ ẻΪ ậ у

2 2018 ɞ2017 Ὓᾄᵞ 13 Έ 8%ɟӄ

ᵞӌ 23 Ϊ Ӛ ╩ ɞ╩ ЌẸ

Ϊמּ ὛЍ ɟ Ὓ ᵞӌ Ị ɞ ɞ◑ ɞ

ɞ ɞ ɞ ẵΈ И ᵞӌ 54 ɞ49 ɞ43 ɞ45 ɞ39 ɞ49 ɞ

32 ɞ40 ɟCropWatch ỡ ϝּג Є Ѝ ·ᾂ ậ θ Ὃֿכ ψͭ

ᾂИ Ị ԉ΅ Є 39 ӱ ἀ ӋὮᾦ 20 Х

Ӌɟ 

Ị ᵞ ┤ Ὃ → ɞ ᾉΪИɞΘИ ┤ Ὓᾄᵞ 12 ɞ11 ɞ

10 ɟ ;Χ ┤ CropWatch Ϊӑ Ὃ ᵞ ↑נּ • ẻΪ҈ ẍɞ

ᾂИסּ ᵞ 64 75 ҈ ɞ ẍ ᵞ 39%ɞ27 ẍָאẻα

זּ┤ Є♇ Ρ 5 ͭ Є щ ɟ

ậ Ị Ϊ Θ ΪΘ ┤ ᾄ ҈ ẍ ỡ ѴὋ ẻΪ

ᵞ 40 ᵞӌ 1.2°C ɞẋ ᵞӌ 8 ɟ 

ự И Є ͭ • ԉ Иɞֻ И Ặ

ɞ ɞΪ ᵞ 2.2°C 2.4°C 2.5°C 3.6°C ɟ·

ѣͭ ậЄ ự Ӛ ◓ ᾉ Ӛ ь Єỡ

Έỡ ·ͭ ɟ Ị → ╩ זּ Є ɟ 

ẋ ᵞӌ ┤ ℅ ᾉΘИ → ╩ θ Ӛ ┤ɟẻ

є ┤ ẋ Ќ ɟ 

2019 CropWatchậ Х  

5.1 Ϊ Х Ү ш Π ɟ ╩╜ Ὓ Х у ᾉ

Ị Ὓ 1-4 ḑָאỡΖ Ϊ ᾂ

Х ɟ ᾦ Ị Х ░ậ Х

ԉь 18% ᾉ 71% · ɟ 
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CropWatchҮ 2019 ậ Х η 10.05н 0.7 7.31н

1.1 7.33н 1.5% 3.31н 1.2 ɟ ᾦ

Х CropWatch Х Ϊ ηύ ͭ Έ 2018

Ӛ Х Х •ɟ 

Х   θ ℅ +7 +8 ѣָא;ΧΘ╩И

℅   +8 +9 ╩ ᾉ 12 ɟ Х

ͭ ΅ ɟ 

╩И Θ╩И Х ẻΪ◐ +1 ◐ И +2

  +6 ╩ +8 Х η Х ὛᾄἜХ 3% 8%ɟ 

ЌἯΧ θ Х Ị Х ΅ ẻΪ И -17 ɞ

ẻ -15 ɞ ֻ -13 ℗ ᾂ -11 ΅ η ɟ Х

θ ℅ ᾂ +7 ɞ +8 ѣָͭאЙΘ ΪИ ωẍẵ

+4 ֻ +9 ɟ Ќự Ὓ ы · ΄

Х Ϊ ɟΪ +1 ɞ ɞאָ ɞ ֻ И +4 + 

10 Х   Х 10 ֺӽậ Х  ɟ

+10 ɞ +12 ɞ╩ +14 ɞ +17 ҈ +19%

Х η ɟ ҈ ЄΡמּ ӄ ηỡӚ ֒Єẇ Ὓ

Ѵɟ╩╜ Х Ϊ ᾂИ Х Ὓᾄ΅ 3 13 ɟ 

Х   9 Έ ẻє Ӛ Х •ͭ

Х ὰל 2018 Х ɟ 

θ Ὃֿכ כֿ Ӛ • CropWatch ậ ɞ ɞ

֒ • ύ ἀɟ 

Ϊ  

Ϊ θ Ӛ Х┤ ỡ Ѵ ֺӽ Х • ύ •ɟẻΪ Ὓ

ᾄᵞ 20 0.6ɫ Ү 2018-2019 Ӛ Х η 12,745.3ͼ Έ 2018

Х 122.5ͼ 1.0%ɟ 

Ӛ ἜХ → ẻ ɞ → ɟ ╩ Θ ậ

Х ΠΧ ѻ Ќ Ӛ ╧Х Π Х ь 2018

ἜХ Ϊ Ὓᾄ Х 2.8 5.6 ɟ 

2018-2019 ự Х η 11,725.9ͼ Х 135.4ͼ η 1.2%ɟ

Х ΅ η ѻ ἜХ 8.4 η 2013 ѣ ự Х Ἔ

ѻ →ự Ἔ ӋὮ θХ ѻ ͭӋ Ἔ 6.2% ự ἜХ

7.2%ɟ 
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ͭ  ậ ỡΖ ἀ 

1.1  

Є 2019 1-4 ◓ ỡΖ Х •ɟ ѪẸ

ậ 65 Χᾏ ╧ẅ MRU ỡ ӄ CropWatch ỡ CWAIs ￼Ẹ

ͭΧậ ᾏ ╧ẅỊ ỡΖ┤ ᴨּנ ᵋ ԉ ñ ò ┤

￼ ẻ ┤ ɟậ ᾏ ╧ẅ B ᾄ ᴨ ɟ2019

1-4 ậ ᾏ ╧ẅỡ ᵋר A φ A.1ɟ 

CWAIs Έ ᴨ נּ ╧Ӌ ӄẻ ỡΖ┤ ᵋ ӽ

ỡΖХ ɟMRU ɞ ɞẋ

Ẹ Ќ ᴨ ɟԉ Ẹ R=0.364 θ ᾉẻמּ

ɟ 

ỡ ñ ò ר 2004 2018 15 ɟ Έ 2004-2018

ᵋ ύ ἑ Ρ 30 Ѫы ӽ ɟὮὋ

Έẻє · ӄ ל• ͭ NOAA Ὡ

Copernicus ӽ ר 30 100 ɟ ѣᾦ Ϊϝ CropWatch

ע 15 Ӛηר ẼӑⱲ η CropWatch Ẹ ỡΖ 15 η ᴨ φ

ỡΖ φψ מּ Ϊ ỡΖ ᴨּנ↑ Ќ 30 ͭѡи ɟ Ќ

Ϊ ỡ Ѫ 5 ר ◓ 2014 -2018 ӄ

Έ 15 ɟ η ֒ ↑נּ גּ ֒Є Ѵ

נּ • ӄ Ἧ ԉ 2008 2010-2013 נּ ɟ 

ᾉ אָ ┤ Ќ ᴨ ┤ Ị ↑נּ ◓ӽ

ϝ↑נּ ỡΖХ ɟ 

1.2 ậ  

Έ ◓ ἀ΄ ᵋ φɟ 60%

┤ ӌЌ ӄ ӑ΄ỡΖ┤ ы 15 ר 2004-2018

ᵋ 2%ɟ у ᵞ 0.1°C ẋ Ќ ɟ ᾦ

ӽ ֔ Ќ Ị ↑נּ 80%

Ќ ￼ ἯΧ Ὓ ɟ 55% ậ ᾏ ╧ẅ

Ќ ӄậ ᵋу Ќ 1%ɟ 

Έψᾦ 1-4 ẻ 2017 ẻ η 2018 ᾦ

ע 15 2017 Ќ 13% 2018 Ќ 8% 2019 у Ќ

2% 1.1 ɟ Ќẋ 2017 2018 ὛᾄӌЌ 2% 5%

Ќ 1%ɟ Һ ậ 2017 2018 ὛᾄӌЌ 0.2°C

0.1°C 2019 ὰ Ќ 0.1°Cɟ ᾉ ᵋ 1.1 ậ ᵋ Ќ

ɟ 

ᾦ 1-4 ψᾦ Ќ ӄ· 1.1

ɟ Ὓ ┤ ≥ ᵞӌ 23% Ќ Θ ╩
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Ϊ ɞ╩ Ϊ ẻΪΪ Ӛ Ќ ╩ ╩ ┤

Ị Ӛ Ị Ϊ ự ╩ ɟ→

ɞΪИ ΘИ ͭ ΄ Ќ Ὓᾄᵞ 12%ɞ11% 10%ɟ 

 

1.1ậ ᾏ ╧ẅ MRU ע 2 Έ ע 15 ɞ ẋ 65Χậ ᾏ

╧ẅ    

 

1.1ῃ └ ᾝ̂MRŨ2019 1-4 ҍ 15 ῾ ̂%̃̆ ѿ Ҭ ṿ

ҩῃ └ ᾝ ῾ Ȃñῒ ò Ҭ 5ҩ ῾ҙ  

 

 

%   ÁC 

ẋ

 %   %  

 

 -5 -0.1 2 -6 

╩ Ϊ  -4 -0.3 2 -3 

→  12 -0.9 -4 0 

ΪИ 11 0.7 -4 12 

ΘИ 10 0.8 -3 8 

╩И -2 -0.1 2 2 

 -3 0.8 2 1 

 -23 0.4 4 -21 

ẻ  7 2.2 0 18 

ậ  0.4 0.0 0.4 -0.2 

→ ᵞӌ 0.9°C ẋ ᵞӌ 4 ᾉ Ὓ┤

Έẋ Ẹ · ẻ ┤ ᵞӌ 0.3°C ɟẋ ᵞӌ ἀ

זּ → ẻ ηΪИ ΘИ Ὓᾄ ᵞӌ 4% 3% ɟ 

Ὦηñẻ ò ┤ θ η ỡΖ┤ ӄ Й┤ ᾉ ᵞ

Ὓᾄᵞ 7% 2.2°C ΐ Ќ→ И→ ᴨ ἀ ẻ

ᵞ 21 ᵞ 3.5°C Єּג ỵ

↑ɟ 
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Έ • Һ ӄ→ Χԉ ẻ ӌ

ӌ ɟ ┤ ᵞ 18%ɟ 

1.3  

 

1.2 ậ ᾏ ╧ẅ MRU 2019 1 4 Έ ע 15 %  

 

1.3 ậ ᾏ ╧ẅ MRU 2019 1 4 Έ ע 15 %  

Ὃ Є ᵞӌ 30%ѣ΄ ἀ ℅ ẵ MRU56 ᵞӌ 32% ɞ

ᾂИ ╩ ҭ Ѣ MRU 55 ᵞӌ 40% ɟӚηỡΖθХ┤ ẵ ᾂИ

MRU 54 ᵞӌ 23% Ị η 171mm η 222mm ɟѣ΄

Й ┤ ẪӚ θ ὛӌЌ ӄ Х Х ɟ

ЌΪ Ὓ┤ MRU 17 ┤ ᵞӌ 37% ╩ →

MRU 19 ᵞӌ 33% ɟ ╩ ╜ ┤ MRU 28 ᵞӌ 30% ░

≥ θ Ζ ɟӋЌ Ϊ ╩ MRU 33 ᵞӌ 39% Ӛ θ ά

ά ӄ Ὓ ἀɟ Ρ ἀ זּ → Ϊ ┤ MRU 07

ᾄ θ Ị Ὓ≥ ᵞ

ӌ 33% • Ҙ Ӛ ɟ 

Ρ ӌӄы ≥ Єѣ΅┤ ╩И MRU 45 ᵞӌ 13% ɞ

Θ╩И MRU 50 ᵞӌ 12% ɞΘ Ⱳ MRU 02 ᵞӌ 10% ψ

MRU 04 ᵞӌ 17% ɟ 

→ ΠΧ· ┤ ѣָאь ΪИ ΘИ ┤ ᵞ ɟ

Ἧ CropWatch גּ ┤ Χ Һϋ ηͭΧ ɟ →

Є θХ┤ MRU 13 MRU 16 Ὓᾄ ᵞ 34%
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32% 2Χ ỡΖ┤ ᾉЄמּ ɟ И ь Ϊ Θ MRU 31 И

ᵞ 33 ᾉΪ ᵞ Ϊ ┤℅ Ϊ ┤ MRU 34

ᵞ 34 Ϊ ╠╩┤ MRU 40 ᵞ 43% ѣָאΪ MRU 42 ᵞ 45% ɟ

אָ ┤ ὛᾄηΪ Ⱳ┤ MRU 36 ɞΪ ┤ MRU 32 ╩פֿ

MRU 47 Ὓᾄ ᵞ 35%ɞ61% 170%ɟΪ Ⱳ┤ ỡΖθХ┤ψͭ

Ϊ ┤ MRU 32 ╩ אָ ╜ ╩ MRU 46 ╜ ┤ Ζϝ

ɟ Й┤ ẇЄ Ὓ ηӚ ự ɞ Ζּז ѣָא

ὲ Є ᾂ Ѵɟ 

ͭ Έ •ͭ מּ ɟ ӌ ┤

≥ 20%ѣ΄ •· ἀуּז ΪИΘ MRU 52 ự

Ӛ Х ░ ӌ →פֿ ɞ И Ặ ɟΪИΘ ᵞӌ 27%

ӄ Ќ ᵞ 2.4°C ẻ ￼ ᵞӌ 5% Χ┤

ᵞ ӄы ѣ΅ɟ θХ┤ɞΪ Ϊ ┤

ᵞ ӌЌ Ὓᾄη-4%ɞ23% 38% Ќ ᾉ

ᵋ ·Ồ ɟ 

1.4  

 

1.4 ậ ᾏ ╧ẅ MRU 2019 1 4 Έ ע 15 ºC  

И Ὃ Є ΄ ь Ϊ ┤ MRU 60 ᵞ

0.5°C ╩ אָ ╜ ╩ MRU 46 ᵞ 0.6°C ɟẻΪ ┤ ͭЙ

℅ ωẍẵ ω MRU 58 Θ ΪИΘ MRU 52 ɞΪ

Θ→┤ MRU 38 Ϊ Ị אָפֿ ┤ MRU 35 Ὓᾄ ᵞ 1.7°C ɞ

2.4°C ɞ3.0°C 1.6°C ɟ 

→╜ ɞ→ ╩ ὰᵞӌ -0.5°C -1.5°C ψ ɟᵋ ͭ

ӌ ┤ → Ⱳ MRU 12 ᵞӌ 2.3°C ·Ὦ Ҥ И

MRU 11 ᵞӌ 1.5°C θХ┤ MRU 13 ᵞӌ 0.7°C ɟ 
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1.5 ẋ  

 

1.5ậ ᾏ ╧ẅ MRU 2019 1 4 Έ ע 15 ẋ %  

ẋ ἀ ╧ ӌẋ זּ ѣ΅ἯΧ┤ 1 ΘИ 2

→ 3 ╩ θ Ӛ ┤ɟ ΄ ẻ ┤ ẋ Ќ ɟ 

1 ΘИ ẋ ӌ ᵋּז ΘИ Ϊ Ϊ΅ ┤ MRU 37 -

15% ɞΪ ┤ MRU 34 -4% ɞΪ ╩┤ MRU 41 -3% ѣָא И-ΪИ ┤

ẻ ┤ɟ ℅ И MRU 31 -6% ɞ ┤ MRU 30 -7% ɞ   ┤

MRU 29 -4% ѣָאω MRU 62 -3% ɟ 

2 → ℅ 5 Χ ┤ ẋ ᵋьᾦ 2 Χ -6%ᾉ ͭΧ -4% Ẽӑ

η MRU 16 ɞ θХ┤ָא Ⱳ MRU 14 ɞ ╩ →אָ

Ⱳ MRU 18 ɞ θХ┤ MRU 13 → Ⱳ MRU 12 ɟ 

3 ╩ θ Ӛ ┤ ℅ Ϊ→ MRU 25 ẋ ᵞӌ 6%

Ⱳθ Ӛ ┤ MRU 26 ẋ ᵞӌ 4% Θ╩ ɞω Θ

→ ѻɟ 

ẋ ᵞ ┤ ℅ ẵ MRU 56 Ϊ ╩ MRU 33 Ὓᾄ

ᵞ 9% 17%ɟ 

1.6  

΄ אָ Ϊ ╩ MRU 33 ẵ MRU 56 ΄ ϝ ηѣ ηθ

Ϊ ╩ MRU 33 Ќ +2.0°C ɟ 

1-4 ậ זּ ᴨ ┤ ͭ╜ И Ẽӑ Ϊ ɟ ℅ Ϊ

╩ MRU 33 ɞΪ Θ→┤ MRU 38 ΪИΘ MRU 52 Й ┤

ᵞӌ Ҳ ẇ ɟ︠ͭ ┤ ᵞ Ҳ ӌ ẋ

Ϊ Ϊ΅ ┤ MRU 37 גּ Ϊ Ị אָפֿ ┤ MRU 35

Ϊ MRU 42 Ϊ ┤ MRU32 ɟ ╩ ΠΧθ ┤ ἂ

MRU 28 ╩ ╜ ┤ MRU 27 И ἂ ӌẋ זּ

ậ ỡΖθХ┤ψͭ θХ┤ MRU 13 ɟ 

⁫ ┤ MRU 08 MRU 64 ἔ

ἑ ɟ ᾂИ ╩ ΐἔ Θ╩ ɟ 
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Њ  ỡΖθХ┤ 

Њ Єᾂ ͭ Ϊӽ ỡΖ ð ɞ ɞẋ

Єּג ỡΖ   Έ ỡ נ ð (CALF)ɞ

ӱ ἀ (VCIx) ᵴ (VHIn) Ὓ ЄẲΧ ỡΖθХ┤ MPZ

Ӛ •ɟ Ẹ MPZ נ щ Bר ╩ CropWatch

"http://www.cropwatch.com.cn/htm/en/bullAction!showBulletin.action#" ɟ 

2.1  

2.1 2.2ὮλЄẲΧỡΖθХ┤ MPZ ỡΖ ỡ Ќ ע 15

5 נ ɟ 

2.1ῃ ῾ҙҺ֟ 2019 1 -4 ҍ 15 ̂15YÃ ῾ҙ  

   ᾣ  

 
╠

(mm) 
 (%) 

╠

(ÁC) 
 (ÁC) 

╠  

(MJ/m2) 
 (%) 

 192 1 28.7 -0.4 1317 0 

 357 15 3.8 -1.1 730 -5 

 676 2 24.0 -0.3 1184 1 

֒ҍқ ֒ 124 -3 24.7 0.0 1214 1 

 196 -9 6.3 0.3 608 5 

Ҭ ḇ  238 -2 0.6 1.5 483 -1 

Є ɫ ẻєר ѣ Ὓ ɟ0ᵋ ע ᵋ ↑נּ

ằ η(C-R)/R*100 C ᾦᵋ R ר ᵋ ע 15 2004-2018(15YA) 1 -4 ᵋɟ 

2.2ῃ ῾ҙҺ֟ 2019 1 -4 ҍ 15 (15A)/ 5 (5YA) ῾  

  ᶛ 
ᶃ ’

 

 ╠ (gDM/m2) 
15  

(%) 
╠  

5

(%) 
╠  

 602 0 53 -2 0.89 

 753 -2 42 -2 0.86 

 1713 2 99 0 0.85 

֒ҍқ ֒ 415 6 72 -1 0.87 

 740 -6 94 -1 0.91 

Ҭ ḇ

 
680 6 51 -20 0.75 

2.1 ẻΪ Rר ᵋ 5 2014-2018 (5YA) 1 -4 ᵋ

ԉ ɟ 

http://www.cropwatch.com.cn/
http://www.cropwatch.com.cn/
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2.2 θХ┤ 

Єθ Ӛ ɞ ɟ θ

ϝ ל θХ┤ ậ Ẹ ɟ Ὓ ┤θ Ὓ

┤ → η ┤ ӚɟθХ┤→ ┤ ἀ 4

ѻ Ӛ Х ╩ 2 3 η

֒Є ᾂ Ѵɟ 

ỡ Ѵ θХ┤ Ị ᾉ 192mm ♇ ᵞ

1% ηᵞ ┤ ░ ΧθХ┤ 59.2% ẻΪ ἯỊИ

ᾉЄ 640mm ᵞ 1% ɟ Ѫ ь╩ → ┤ ҶɟθХ┤

η 28.7ɫ 15 ᵞӌ 0.4ɫ ẋ ↑נּ 1317 

MJ/m² Έ ע 15 ɟ╩ ┤ ԉ

→ ┤ ԉ ӌɟ → מּ ┤ ᵋη

602 gDM m-2 ᵋᵞӌ ᾉ 20%ɟּמ אָ┤ ᾂИ→ ┤ θХ

┤ ӱ ἀ ᾉЄ 0.89ɟ ᵴ גּ Є ᵴ ἀ

מּ Ѵ θХ┤Ϊ → ┤ אָ Ὓ ┤

מּ Ὓ ɟ 

Ќ CropWatch ь ᴨ Ѵ ᾂЌ θХ┤Ӛ

ɟ 

2.1 ỡΖθХ┤ ỡΖ Έỡ 2019 1 -4  

 
a. Ὓ                       b. ᾄ (mm) 

 

c. Ὓ                     d. ᾄ  (ɫ) 

 

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

נ B. 

2.3 Һ֟  

Є Ӛ θ ℅ ự ɞ ɞ ɟ ӑ

Ӛ ┤ Ӛ • Ќ ɟ 

Έ ע 15 ᵋ  Є 15 ᵞӌ 1.1ɫɟ Ќ

┤Ị ẋ ᵋᵞӌ 5 ɟ2 ѻּז Ρ  

Ⱳ → Ⱳ ӌЌ ᵋ 10ɫѣ΄ɟ Ϊ΅ ┤ 2

΅ 150mm ɟ Ќ Ӛ 2

ỡΖ Х ɟ 

מּ ┤Ị Ӛ ԉ 5 ΅

2 ɟ Ⱳ ┤ ẻє ┤ᵞ ᵞӌ ӌЄự זּ

ᵴ Ὓ ϝ גּ ɟ ЌθХ┤Ị Ӛ ┤ Ќ

ẇ ⱲΪ ╩ ע 15 ᵞ

20-30 ɟ ┤ ӱ ϝ Є ⱲΪ ╩ Ӛ •ɟ 

ӑ΄ CropWatch η Ị Ӛ ἀ Ќ 2018/2019

Ӛ Х ɟ 

2.2 → ỡΖθХ┤ ỡΖ Έỡ 2019 1 -4  

 

a. Ὓ                      b. ᾄ (mm) 

 

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

 
g.                          h. ᵴ  

נ B. 

2.4 Һ֟  

Є╩ θХ┤ Ӛ ɟ ɞ ẻє

Ӛ Ӛ Ќ 5 ѻậ ɟ Ị ╩ Ӛ • ӑ Ќ ɟ 

θХ┤ ᵞ 2 Ὓ 2.3 a

θХ┤Ị ἀ ɟ Ὓ ┤ Θ→ ɞω ╩

Ὓ Ќ Θ ѣָא Έ ┤

2018 11 ΄ͭ אָ 2019 3 Ὃ ɟậ┤

ᵞӌ 0.3°C ɟ 2.3 bΪ Ὓ גּ Єậ┤ ἀ

  Ὓ ᵞ 3°C ɟᵋ ͭ →

Ϊ 2 4 ὴ Ὃ ẻє Ὓ ┤ 3 ѻ ᵋ

ὴ 1 ѻ 4 ΅ Ќ ɟ

ω 3 ѻ ᵞӌ ἯϋΈ ɟậ┤ẋ

ᵞ 1 ɟ 

ậ┤ ᵞ 2 ӄθХ┤Ị ἀ 2.3 

g ɟ ╩ ɞ ỡΖ┤Ϊ ӌЌ

Θ→ ѣָא ỊθХ┤ → ╩ Ќ ɟΈ΄ͭΧ

Ị ἀͭ Ị╩ ԉ ᾉẇὛᾂ ԉη

100% Έ 5  Є 3 2.3 f ɟậ┤ ӱ ἀ (VCIx)η

0.75 ╩ → Ὓ ┤ѣָא ╩ ẵ Θ

┤ θХ┤ Ὓ ┤ VCIx Ќ 0.8 2.3 e ɟᵋ ͭ ỊθХ┤

Ὓ ┤ ᵴ ἀ ӌЌ 15 θ Ὃ Ⱳ

΄ ┤ Ịּמ זּ Є ɟ 
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2.3 ╩ ỡΖθХ┤ ỡΖ Έỡ 2019 1 -4  

 
a. Ὓ                      b. ᾄ (mm) 

 

c. Ὓ                      d. ᾄ  (ɫ) 

 

e. ӱ ἀ                               f. ᾂ ἀ 

 

g.                          h. ᵴ  

נ B. 
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2.5 ֒ҍқ ֒Һ֟  

Ị ╩ИΈΘ╩ИθХ┤Ẽ +6% Έ ӱ ἀ

0.87 ┤Ӛ • ӑ θ Ќ ỡ Ѵ

ᵞӌ 3% Ќ ẋ ᵞ 1% ɟ 

΄ 62.7% ┤ Ќ θ ӋЌ╩ИΈΘ╩ИθХ┤

℅ ◐ Ὓ┤ θХ┤ẻє┤ ↑נּ   ɟ59.3%

┤ Ќ Ὓ Ќ θХ┤ → ɞΪ Θ ℅ ◐ ╩ ɞ   ɞ

ɞ ɞ ɞ ╩ɟΈ ῃӗ 40.7% ┤  נּ

ΐ Ị ӌЌ ᾄ ◐ → ɟ 

ᾂ ἀ Ὓ Ị ┤ Ὓ Ќ╩ИΈΘ╩ИθХ┤

┤θ ӋЌ◐ ╩ Ϊ ɞ ɟ ӱ ἀ Ὓ

Ӛ • ┤ ᵋ Ќ 0.8 ӋЌ θХ┤ → Θ ℅ ◐ → ɞ

ɞ   ╩ ἀ • ᵋщЌ 0.5-0.8 Ὓ Ќ◐ Ϊ

╩ ɞ Ӛ • ᵋ Ќ 0.5 Ὃ ◐ ╩ ɟΈ

ӱ ἀ Ὓ ͭ Ќ ӋЌ θХ┤ → Θ

◐ → ɞ ╩ ɞ ╩ ╩ ɟ גּ ӌЌ Ӌ

Ќ◐ Ϊ ╩ ɞ → ẵ▒ Έ Ẹ ᵴ

Є ͭ ẻ ӌᵋ┤ <15 ϝӋЌ◐ ╩ ɞ → ɞ ẵ▒ɞ ɟ 

2.4 ╩ИΈΘ╩ИỡΖθХ┤ ỡΖ Έỡ 2019 1 -4  

 

a. Ὓ                      b. ᾄ (mm) 

 

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

 
g.                              h. ᵴ  

נ B. 

2.6 Һ֟  

θХ┤ Ӛ Ẹ ɟ ᾦ ự Ӛ ự άά

Ӛ ΐ ᵞἂ┤ ϝ ɟ ӑ Χ

θХ┤Ӛ • Ќ 5 ɟ΅ 2.5 Є θХ┤ CropWatchỡ Έỡ

ɟ 

θХ┤Ị η ɟ Ị θХ┤ậ┤ ΅

ᵞ 9 ᵞ Ќẻ ỡΖθХ┤  2.1 ɟ

Ὓ θХ┤ 50% ┤ Ἧϋ Χ Ị ᵞ ↑נּ

• Й┤ θ Ὓ Ὓ ┤ɞ ᾂɞ ɞ ẍΘ╩ ɞ ᾂΘ ɞ

Ҏẍ╩ Έ℗ ᾂɟ ᵞ Ρ Ὓᾄη ᾂ ᵞ 25% ɞ ᾂ

ᵞ 24% ɞ ᵞ 19% Έ ᵞ 18% ɟ ἀ

℗ ᾂΘ Ϊ θХ┤Ӛ •Х ͭ ɟ θХ┤︠ ͭ╜

┤ 2 ΄ 2 ΅ 3 ΄ ψ Ќ ɟ 

Έ ע 15 ẋ ӑᵞ 5% ӑ ᵞ

0.3°C ẻΪ 2 3 θХ┤ Ὓ ┤ ♇Є ἀ ӌЌ

ἀθ זּ 1 ѻ ӑӌ ἆ Ӛ ɟθХ┤

Ὓ ┤ỡ Ѵ ᾂЌ ӄ Ὓ ┤ ᾉמּ у 94

Ӛ ԉΈ 5 ᵞӌ 1% Й┤ θ Ὓ ℗

ᾂɞ ᾂɞ ᾂɞ Ϊ ┤ɟ ΅ ἯΧ ѣ

ֶ Ὓל ự Ӛ ɟ 

Ќ 50% ┤ Ѵ ӑᵞ Έ ע 15

θХ┤ ᵞӌ 6%ɟ Ὓ θХ┤
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ᵞӌ 20%ѣ΄ ┤θ Ὓ ℗ ᾂɞ ᾂɞ ᾂɞ ɞ Έ

Ὓ Έ΄ Ѝ ┤ ל ͭ ɟ גּ Έζ

ὰ Ќ Ὓ ┤ᵞ 10%ѣ΄ ɟθХ┤ ӑ ӱ ἀ ᵋη

0.91ɟ 

ӑ Ị θХ┤Ӛ • Ќ 5 ӄ ѣ

ֶ Ὓ֒ ל ΅ͭ Ịự Ӛ ɟ 

2.5 ỡΖθХ┤ ỡΖ Έỡ 2019 1 -4  

 

a. Ὓ                    b. ᾄ (mm) 

 

c. Ὓ                    d. ᾄ  (ɫ) 

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

נ B. 

2.7 Ҭ ҍḇ Һ֟  

Ị Ϊ Έֻ θ ự Ӛ Ќự Ӛ ьθХ

┤╩ ɟ ӑ ỡΖ Ѵ Ќ ᵞ 2% ᵞ

1% ӄ ᵞ 1.5ɫ ᾂЌθХ┤ Ὓ┤ Ӛ 2.6 ɟ 

ֻ ɞ Иɞωẍẵ → ɞֻ Ϊ

Ὓ ┤ь 2 ѻ 3 ѻ Ќ ᵞ 0.9ɫ 5.3ɫψ ░θХ

┤ 72.7% ɟ ЌӚ ᾦ ѣ η ֺӽӚ Ẫ

ἆ- ἂἆ ┤Ӛ Ҙ  Ӛ ɟу ℅

ֻ ɞ ẵɞ Иɞ Ϊ Θ╩ ѣָאωẍẵ╩ ┤ ░θ

Х┤ 27.3% ь 2 ΅ 3 ΅ ᵞӌ 0ɫ 0.3ɫψ ɟ 

ẵᵞ 4%ɞωẍẵᵞ 4%ɞ ֻ ᵞ 14% ֻ Ϊ

╩ ┤ ϝӌЌ ɟ￼ И Ќ 12% θ η И

ωẍẵ ┤ 1 ΅ 4 ΅ Ὓᾄ Ќ 30% 45% ɟ

Ќ℅ Ặ ɞ ┤ɞ ╩ ֻ ╩ ┤

ѣָאωẍẵΘ╩ ┤ ẻ 1 ΅ ɞ2 Ϊ 4 Ϊ ӌЌ

15%ɟ ᵞ ·ͭ Ҙ ự Ӛ ự ·ᾂ

ЄӚ ự ɟ 

θХ┤ Έ ע 15 ᵞ 6% ᵞ

┤ η ẵ╩ 10%ɟ ӱ ἀ 0.8 ┤ ℅ ẵɞ ֻ

ωẍẵΘ ӌЌ 0.5 ┤ ℅ ֻ Ὓ┤ θ Ќ

ɟ θХ┤ ӑ ԉΈ ע 5 ᵞ 20%

ᴨ ự ɟ 



30| 2019 5 ậ ỡ  

2.6 Ϊ Έֻ ỡΖθХ┤ ỡΖ Έỡ 2019 1 -4  

 

a. Ὓ                      b. ᾄ (mm) 

 

c. Ὓ                     d. ᾄ  (ɫ) 

 
e. ӱ ἀ                                    f. ᾂ ἀ 

 
g.                                h. ᵴ  

נ B. 
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;  θХ Ӛ • 

ψᾦ ậ Ӛ Ὓ ΄ Ὓ CropWatch ͭ Ẹ 41 Χ

ậ θХ Ὃֿכ 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.1ðA.11ɟ 

3.1  

ͭ MRU ΄ ͭ ѣָאὛ┤ Ὓ ɟ Ὓ

Ὓ ℅ θХ Ὃֿכ Ị ñ ò ἀ ь ỡΖ Ὓ┤

Ὓ Ϊ ╧ Ӛη Ὓ ɟ 

ἀ΅ ὮὋ ỡ ἀ ΄ ·ͭ ┤

ᴨ Ϊ ѣӑ ӄ 5.1 Ϊы ҘỒ ɟאָ ·Ồ ͭ Ϊ ậ

Ẹ 165 Χ ἯΧאָ Ὓ┤ ẻΪͭЙ Х ậ ΅

ӄ ẻ┤ иֿכ Ẹ ΐ Х ͭЙθХ η •ɟ 

θ ỡΖὋֿכ ᴨ ἀ  

θ ɞ ɞ Ὃֿכ ᾦ ἀ 20 Χ ͭ

Ὃֿכ 100 ͼ ẻΪ 4 Ӛ Ὃֿכ 100 ͼ ɞ

ωẍẵ ֻ ὰ 3 Ӛ 100ͼ ɟ 

ы ΧὋֿכ Ϊ ;Χ ᵞ ℅

+14 ɞ╩ +14 +21 ẻΪ -1.2°C -

0.8°C ẋ -4 -1 ϝ ӌЌ ע 15 Π ԉ

CALF ע 5 ӱ ἀ VCIx ЌΪ

Ҙ ͭЙ ɟ╩ ӑ΄ᵞ +14% ӄ

θ ẍ έ  ר В Ϊ Ὓ ɟ 

◐ θ Ќ Ӛ ℅ ẻỡ ỡ

Ӛ Х ɟ 

→╜ +19 И +30 ẇ η ֒Є

Ὓ ӄ ϝ ự Х -18 ℗ ᾂ -12 ὰᵞӌɟ 

Ӛη θ Ὃֿכ ◐ Rabi Ӛ Kharif

Ӛ Ќ Ӛ ỡ ỡ ᾄẸ ɟ Θ╩

И Є╧ Ӛ ẻΪ ╩ Ὃ Єͭ

Ѝ Ὓᾄᵞӌ 12% 6% ɞᵞ ẋ ᵞ 6%

ԉ ӱ ἀ Ӛ • η ╩ὰ η и ẻ ӱ ἀ

ᾉ 0.98 ɟ Ẹ ɟ 
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ậ Ὃֿכ 100ͼ Ặ 20Χ ɞ  ɞֻ ɞ ᾂ

И ᾦВ Ὃֿכ ậ Т Є 1000ͼ ɟ ᾦ Є ᾂИ 2018-2019

Ӛ 1 2019-2020 Ӛ 4 ЄΡ

ᵞӌ 17% ԉϝ ӌ -38% ӱ ἀ

0.42 20ΧὋֿכ Ϊ ӌ ẻ 2018-2019 Ќ ӄ ΅ͭΧ

ы Үɟ 

ᾦ ᴨ ἂ ӄẻỡ ự •Έ ɟ

  ֻ ẋ ӄ   Єӌ -1.4°C

ֻ ὰ ӱ ᵞ 1.7°C Έ Π Ὃ Є ԉ΅ ἀ Ὓᾄᵞ

ӌ 28% 35% ӱ ἀ Ϊ Ὓᾄη 0.80 0.72 Х ἀϝу

Έ ɟωẍẵϝὋ Һ ᴨ ἀ ӄ ẻỡ ԉᵞӌ 11%

ӱ ἀ η 0.81 ɟ︠ Ὃ ΅ -18% ẻỡ

ԉ נּ· ӱ ἀ η 0.95 η ẋ ΄╙

Є 6% →╜ ự θ ᾏ ψͭɟ 

Ὃֿכ 7 12 ℅ ɞ ɞ ẍ ɞ Иɞל ᾂИ ◐

Ὃֿכ ь 300 ͼ ᾉ 900 ͼ · ɟ Й Ќ ẻΪ

ᵞ Ὃ ᾂИ ל +8 ɞ И +12 +14 Й ӱ

ἀ Ќ 0.75 η 0.93 ӄ И ԉ΅ Є 11 ɞ

ẍ ΅ Є 13 ᵞ +1.4°C ἆ ɟ

Ќ 1 ὴ ῍ Ẹ ɟ 

13 20 Ὃֿכ ὛὋ Є ᾉΪ Ѝ ἀ ь-1%

-3% ẍ ᾉ-15% ￼ Є ᵞӌ 49% ︠ͭΧּז

ẻє ñ ò ẋ ᵞ 10% ɟ ự Ϊ ẻ

ἯΧ θХ Ὃ Ѝ ╠ -67% ҈ -74% ẍ

-82% ◓ֶ Ѝ ы Х ɟ ự ά

ά 2019 ᾦ ᴨ ·Ҙ Х оυ ɟ 

Ὃֿכ 100 ͼ ѣ΄ 8 Χ Ϊ ɞ ɞω ӋЌ╩╜

ẻє ӋЌ→╜ ɟ ᾦ Ị →╜ ◓ ╩

Ϊ Ẹ ἀɟ Ӛ • Ẹ

ӱ ἀ η 0.78 ɞω ἀ Һ

η ᵞ +12% 21%ψ ɞ ᵞӌ -0.8°C -1.2°C ѣָאẋ ᵞ

ӌ -1% -5% ɟ CropWatch ΐẻᵋ ᵋɟ

ᾦ Χ Х ϝΈ ɟ 

Έ  ↑נּ

1  

ь ỡ נּ Έ ע 15 2004-2018 ᵋ

BIOMSS Έ 5 ᵋ 5YA נּ ͭΧ ɟנּ

ӄ ỡ ы Έ 5 ᵋ ɟ 3.1 ὋЄͭЙ ┤

ẻΪͭЙ ᾦ ℅ ⁫ɟ Ѝ 65% ӄ ἀ

ẻ ע 15 ᵋη 6mm ᾦ η 2mm ϝ

΄ · ɟ Ќ ┤ ᵞӌϝ·

ͭ ѣ Иηԉ ᾦ η 712mm ẻ 15
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1042mm ᵞӌ 32% 712mm Ќ η 6mm ◓ӽ Ӛ ϝ

ᾉ ΄ И Ѝ θ ẻ 2 · ᾄẸ ɟ 

2 3.1 3.2  

 

3.1 2019 1 -4 ậ ℅ ᾄ Έ ע 15 %  

 

3.2 2019 1 -4 ậ ℅ ᾄ Έ ע 15 %  

 

ἀὋ ἯΧ ᾄ  ⁫ ℅ И И

η-80 ɞ ╩ -72 ɞ Ị -54 ɞ -49 ɞ -46 ɞ

ѣָא◑ -43   -32 ɟ 

Ϊ ┤ Ὓ ẻθ ỡΖ Ѝ ᾄ -45 ɞ

-39 ᾂИאָ -34 ɟ 

Θ╩И ┤ Ѝ θ Ὃ И -58% ɞ -49%

ẵ -32% ɟ 

Ѝ θ זּ ψ -53 ɞ И -40 ω -

25 ╩ מּ ẍ Π ◓ И -42 ɟ 

ᵞ ἀ 

ᵞ ἀθ Ὃ ͭЙΈ ẍ ẍ+27 ɞ

+35 Ϊ Θ ΪΘ +29 ɞ▒ +30 ɞ҈ +39 ɞ +42 ɞ

҈ ẍ+64 ɞ +71 ɞּסᾂИ+74 ɞ +76 +90 ┤ɟ 
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΄ Ϊ Ὓ ҈ Ҙ 5 Ὓ Ϊ ᾉ ηΡ Є

ΪИ И╜ ┤ ͭЙ +64 +6

Ⱳ θ ψ ɟ 

 

Έ Ẹ Ὕ 84 נּ ↑נּ ￼

נּ ӌ → ẻ ᵞ 66 ᵞ 15 ɟ 

3 3.3  

 

3.3 2019 1 -4 ậ ℅ ᾄ Έ ע 15 %  

ᵞӌ 

ь ᾉ ╩ ┤ Ὓ┤ Ὃ ᵞӌ ἀ ẻΪ℅

ͭЙ ᵞӌ 1.5°C ℅ И -2.2°C ɞ ɞ ; ᵞӌ

1.6°C ѣ Ὦ -1.5°C ɟ︠ 11Χ ᵞӌ 1.0°C 1.4°C θ ự Ӛ θ

Х┤ ℅ ҈ ẍ -1.4°C ɞ אָ -1.3°C -1.3°C ѣָא◐ -

1.4°C -1.0°C ɟ 

Ὃ ᵞӌ ℅   -1.4°C ɞ -1.2°C ᾂ -1.1°C

ω -1.0°C ɟ ậ ᵞӌ· -0.7°C ӄẻΧᾄ ᵋ ℅ ╩

є -3.5°C ɞ→ є -3.0 Ӛη θ Х┤ -

2.6 ɞỊ   -2.4 ╠ -2.0 ἀ ͭ ӄỊ   ự

ҘּמᾉͭЙ ɟ 

ᵞ  

ᵞ ἀּז ь ᾂ ᾉ ΪИ ┤ ɟ И

ᵞ ἀθ Ὃ Θ ℅ ẵ +1.6°C ɞֻ

+1.7°C ɞ ֻ +1.9°C ɞ +2.0°C ɞ И +2.1°C И

+2.2°C ︠ ẍɞζ ɞ ɞ℗ ᾂɞ Ҏẍ ωẍẵ ᵞ 1.0°C 1.4°C

ψ ɟֻ ͭЙ   Ặ ᵞ ὰ И Ặ

ᾉЄᵞ 2.4°C ᾉ+2.3°C ▒ ᾂ Ặ ɞ

ɞ ẍɞ ɞ ɞὮ ⁫ɞ΅ ɞ ֻ

  ⁫ ᵞ ϝ +2.0°C +2.2°C ψ ɟ΄ ὮὋ Ϊ ẻ

ֻ ↑ Ҙ ự Ӛ Х ɟ 
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И Ϊ ᵞ θ Ὃ פֿ +2.2ɫ ɞωẾᾄẍ ɞ

ẍ ; ᵞ +1.4°C ɟ ͭ ᵋ Ẹ ẍ ͭЙ

+2.3°C ɞẍ ⁫ +2.1 +1.9ɫ ֻ ͭЙ ℅ +2.5°C ɞ

ẍ+2.0°C ẍ +2.0°C ɟ Θ ͭЙỡΖ ӌ ֻ ͭЙỡΖ

Ϊ ѻὋ Є ┤ +3.4°C ɞ +2.8°C

┤ +3.1°C   И ┤ +2.9°C ѣָאΪ +2.8°C

+3.6°C ɟẻΪ CropWatch 3100 Χ ɞ ╧Ӌ ỡΖ Ὓ┤Ϊ

ᵞ ψͭɟ Ẹ ỡΖ ┤ ￼ ω҈ ỊỊ

И ͭЙ ╩ ┤ Ὓᾄᵞ Є 3.7°C  3.8°C ɟ ᵞ ┤

→ ᾄ   ┤ → И→ ┤ MRU61 ℅  

ᵞ ᾉЄ 6.2°C ɟ 

;Χ ┤ Ẹ 1 ΘИΈΘ╩И ╩ +1.2°C

+1.3°C +1.5ɫ ᵞ 2 ╩ ╬ +1.1°C +1.7°C

И +2.2°C ᵞ 3 Ϊ ◑ +1.4°C ҭᾂẾ + 1.5°C ᵞ

ɟ 

4 ẋ 3.4  

 

3.4 2019 1 -4 ậ ℅ ᾄ ẋ Έ ע 15 %  

ẋ ᵞӌ 

￼ 35% Ὃ Єẋ ᵞӌ ẻΪ Ὓ ΄ ᵞ ᵞ

Ϊ ɟאָ Ϊ И ẋ ᵞӌ ℅ ωẾᾄẍ ẍ -10 ɞ -

8 ɞ -6 -6 ͭЙ Ϊ ΪΘ ℅ ҈

ẍ -8 ɞּסᾂИ -7 -6 И -5 ᵤ -

7 ◐ → Θ Ҷᾉ -6% ϝ ͭ ᵞӌ ἀɟ 

ẻє Ẹ ẵ -7 -6 ẻΪ ᵞӌ

-11  ᾂ И ɞ ҈ᾂ ҈ η-9 ɞ◐ ɞ╩

є ɞ η-8 ╠ ɞ є ɞỊ╠ ɞ ẍ ɞֻẍ ɞИᾂ

Ị   η-7 ɟ 

ẋ ᵞ  

ẋ ᵞ ┤θ ℅ ╩ Ϊ → ℅ ɞ◑ ɞ  ɞҭᾂ

Ế И ᵞ +6 +10 ψ ɞ Ϊ Θ ά ɞά ɞ
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Иɞω ɞ▓ ᵞ +6 +11 ╩ ɞ ɞ Иɞ

╬ ᵞ +6 +9 ѣָא ẵ +9 ɟ 

︠ Ὃ ẋ ᵞ Θ╩И 17 Χ ɟ ь ɞζ

+6 ᾉ +10 Ồᾉ +10 ɞ И+12 ɟΘ

╩Иᵞ 6 ℅ ɞ ╩ɞ ɞ +9 И +10 ɟ Ὓ

ẋ 1 ѻ Ӛ θ ᾏ ẇ ẋ Ӛ זּ Х

ɟ 

5  

ậ Ị ἀּז Ϊ Θ ΪΘ ┤ ᾄ ҈ ẍ ẻ

ᵞ 40 ᵞӌ 1.2°C ẋ ᵞӌ 8 єѪ ѣ Ὦ ᾂИסּ

ϝὋ Є ẋ ᵞӌ Њ ề ψ

ӄ ӌЌ ҈ ẍɟ 

Һ ᵞ ɞ ẋ ᵞӌ ἀϝὋ ᵞ 24 ᵞӌ

0.8°C ẋ ᵞӌ 6 ᵞ 19% ᵞӌ 0.7°C RADPAR-

6% ᾄ΄ ἀ   ɟ ͮ ἀ Һ θ Ὃ ω

єѪ Ὃ ЄΪ ᵞ Ὓᾄη+12 +14 ɞ ᵞӌ -1.0°C -1.2°C

ẋ ᵞӌ -5 -4 ɟ 

╩ И ᵞ +2.2°C ῁΅ -42 ẋ

 Є 8 ẻ Ҙּמᾉ ɟ 

3.0ῃ Һ ֟ 2019 1 -4 ῾ ҍ῾ №≢ҍ 15 5  

 

ỡΖ  ỡ  

Έ 15ע 2004-2018 
Έ 5ע

2014-2018 
ᾦᵋ 

(%) 

 

(ÁC) 
PAR

%  
BIOMSS(%) 

CALF 

%  
ӱ ἀ  

 -2 -1.1 -6 4 - 0.78 

 -6 1.7 6 -2 -4 0.80 

 14 -1.2 -4 1 -1 0.81 

ᾂИ -17 0.5 4 -21 - 0.42 

   32 0.3 -1 35 1 1.03 

ֻ  -14 1.9 9 13 -15 0.81 

 -1 -0.1 5 3 1 0.78 

 -26 0.0 4 -17 1 0.83 

   0 -1.4 2 -7 - 0.80 

Ϊ  20 0.6 -4 10 -5 0.90 

 0.97 4 19- 1- 1.3- 20- אָ

ֻ И 5 0.8 2 3 7 0.85 

 -18 -0.5 6 -15 0 0.95 

 5 1.2 1 9 0 0.93 

℗ ᾂ -12 1.0 4 -9 -5 0.83 

◐  -3 -0.3 0 8 -3 0.83 

◐ И -2 -0.4 4 -2 0 0.00 

҈  39 -0.7 -5 19 47 1.00 

ᾂ -24 0.1 9 -19 1 0.94 

ẍ  4 1.4 -4 6 - 0.76 
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И -40 0.1 5 -39 -3 0.76 

 -49 0.1 1 -29 1 0.82 

 0.91 - 18- 2 2.2 27- פֿ

 -39 0.0 3 -36 0 0.80 

ẍ 27 -0.6 -1 4 0 0.94 

 1 0.3 4 1 2 0.94 

ᾂИ 9 -0.3 -1 8 -3 0.89 

 6 -1.3 -6 10 7 0.9 

 -49 -0.5 7 -28 0 0.94 

ẵ -4 1.6 4 12 -2 0.85 

И 12 0.8 3 5 -11 0.76 

ֻ  -3 1.7 -1 4 -35 0.72 

╩  14 0.3 5 8 0 0.83 

ẵ▒ -31 -0.1 4 -23 0 0.96 

 -12 0.6 6 -10 -3 0.83 

ẻ -1 -0.1 -3 1 -7 0.75 

ωẍẵ -4 1.2 -1 2 -11 0.81 

 -15 0.2 6 -3 0 0.99 

 19 -0.7 -6 3 -1 0.86 

ωẾᾄẍ  5 1.4 -10 9 - 1.00 

╩ -6 1.2 6 3 1 0.98 

И -12 0.0 4 -9 0 0.91 

̔ ԅ ӊ ̆ῒז ץ № Ȃ0ṿ ṿ ̆ľ-Ŀף

῀ᵬ ̆ ӈ̕ Ὲ ҹ̂C-R̃/R*100̆C ╠ṿ̆R ṿ̆ 5 ̂5YÃ

15 ̂15YÃ ̂1 -4 ̃ ṿȂ 

3.2 №  

CropWatch 41 Χ θХ Ὓ Ϊ ╧ Ὓ ɟ Χ

у Ӛ ┤ Ị ℅ a θ Ӛ ᴨ♇ b Ќ NDVI 

Ӛ ᾦ 2019 1 4 Έ 5 ɞ 5 2019

1 4 Ẽӑ c 2019 1 4

ӱ d 2019 1 4 Έ 5  NDVI 

Ὓ Ẽӑ ) e Έ NDVI Ὓ Ϊ ᾄ

Χ ᾄӚ f - g אָ Χ ỡΖὛ┤ Ќ NDVI Ӛ

ᾦ 2019 1 4 Έ 5 ɞ5 2018 1 4

ɟ 

ẻє Ẹ ỡӚ ἀ   נ ר Ѵ A A.1-A.11ɟ

www.cropwatch.com.cnЄ ẻє Ẹ ɟ 3.5-3.45 CropWatch 41Χ 2019 1

4 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 

[AFG]  

℅ ὴ (3 ѻ )ѣָאự ҏ Ồ ɟ 

Ị ᾉ 173mm ᵞӌ 1.9%ɟ ẋ

ӌЌ ( η 5.0°C ᵞӌ 1.1°C ẋ η 919MJ/m² ᵞӌ 6%)ɟậ

ԉуη 19% ӄ 5 90%ɟ ӱ ἀ (VCIx)

Ὓ → Ὓ ┤ ӱ ἀ ᵋ ѣ ᾉ 0.8ɟ Ќ

NDVI Ӛ 3 ᾦ NDVIӌЌ ӄ ɟ NDVI

Έ 5 NDVI Ќ θ ӋЌ →

░ η 11.4%ɟ 36.4% ┤ NDVI ẻ ┤ɟ38%

┤(℅ ɞω Ế ѣָא ┤)NDVIӌЌ ɟ 

┤ Ὓ  

CropWatch Ӛ ɞ ᴨ┤ ὩὛη Χ┤ ὛᾄηΪ

┤ɞ ┤ɞ Ề ỡΖ ┤ɞ ỀỡΖΈ Ζ ┤ɟ 

Ϊ ┤ η 102mm ᵞӌ 28% η

1.2°C ᵞӌ 1.2°C ẋ η 960MJ/m2 ᵞӌ 5% ԉη 6% ᵞ 21%

ӱ η 0.75ɟ 

┤ η 139mmɟ Χ Ὓ┤Ϊ

ԉ ӌ ӱ VCIxуη 0.44ɟ 

Ề ỡΖ ┤θ ỡ ┤ Ϊ η 214mm Єψᾦ Ϊ

ᾉ ɟ ԉ ᾉ 30% ΧỡΖ ┤Ϊ ᵞ

79%ɟ ┤ ӱ ἀ ᾉЄ 0.99ɟ 

ỀỡΖΈ Ζ ┤ ᾉ 178mm ᵞ 7%ɟ η 5.2°C

ᵋᵞӌ 1.8°C ɟẋ η 949MJ/m2 ɟ ԉ 21%

ᵞ 159% ΐ ӱ ἀ η 0.83 Ὓ┤ Хᾦ ɟ 

 

3.5 2019 1 -4 Ӛ • 

 

(a). θ Ӛ ᴨ♇ 
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(b) Ќ NDVI Ӛ  (c)  ӱ ἀ  

 

(d)NDVI Έ 5                      (e) NDVI  

 
f Ќ NDVI Ӛ Ϊ ┤ ┤  

 

g Ќ NDVI Ӛ ┤Έ ỡΖТ ┤ ┤  
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3.1 ῾ҙ № 2019 1 -4 ҍ 15 ̂15YÃ ῾ҙ  

┤  

  ẋ  

ᾦᵋ

(mm) 
(%) ᾦᵋ(°C)  (°C)  ᾦᵋ(MJ/m2) (%) 

Ϊ ┤ 102 -28 1.2 -1.2 960 -5 

┤ 139 -2 8.1 -1.6 1019 -4 

Ề ỡΖ ┤ 214 -1 3.6 -0.5 824 -8 

ỀỡΖΈ Ζ ┤ 178 7 5.2 -1.8 949 -5 

 

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

┤  

 ԉ ӱ ἀ  

ᾦᵋ

(gDM/m2) 
15 (%) ᾦᵋ(%) 

5

(%) 
ᾦᵋ 

Ϊ ┤ 440 -13 6 21 0.75 

┤ 527 15 4 34 0.44 

Ề ỡΖ ┤ 687 10 30 79 0.99 

ỀỡΖΈ Ζ ┤ 675 14 21 159 0.83 
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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]  

Ị Ќ ɟCropWatch ỡΖ ᴨ Ќ

ӌ 6% ẋ Ὓᾄᵞ 1.7°C 6%ɟ ЙỡΖ ᴨ

ỡ ԉὛᾄ΅ 2 4 ɟ NDVI

Ἧϋ Χ Ӛ • ӌЌ ɟӄ 1 2 4 Ϊ ԉ

Ӛ • Є 5 ɟ 

ӱ ἀ Ὓ → ┤ ẻ ҈ ҈   → Ӛ

• ɟNDVI ͼ╬ ┤ ẻӚ • Ќ 5

░ 30 ɟ 4.3 Ϊ 1 ѻӚ •ӌЌ

Χ Й ┤ Ќ ɟ Ӛ • ἀӌЌ

ɟ 

┤ Ὓ  

Ӛ ᾏ ɞ ᴨ┤ָא ἀ ὩὛη 5 ΧỡΖ ┤ Ὓᾄη

┤ɞ ɞ ɞ╜ ┤ И ɟ 

Ϊ Ⱳ ┤ ỡΖ ┤ Χ Ӛ • ӌЌ ɟỡΖ

ᴨ И ┤ ┤ ɟ╜ ┤ -28

ẋ Ὓᾄᵞ 1.9°C 9 ɟ И ┤ ᵞ 9 ẋ

ϝὛᾄ  Є 1.6°C 5 ɟ ẋ Ϊ Ⱳ ┤Έ

ϝὋ ᵞ TEMP +2.7°C RADPAR +7 ɟ ԉ ╜

┤ ᵞӌɟ ┤ ᵞӌ 10 ԉᵞӌ 24 ╜

┤ ᵞ 12 ԉ ᵞӌ 7 ɟ ┤ ӱ

ἀ ᵞӌ η 0.64ɟ 

3.6 2019 1 -4 Ӛ • 

 

(a). θ Ӛ ᴨ♇ 
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(b) Ќ NDVI Ӛ  (c)  ӱ ἀ  

 

(d)NDVI Έ 5  (e) NDVI  

  

(f) Ќ NDVI Ӛ ┤  (g) Ќ NDVI Ӛ  

  

(h) Ќ NDVI Ӛ ┤  (i) Ќ NDVI Ӛ ╜ ┤  
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(j) Ќ NDVI Ӛ И  
 

 

3.3 ῾ҙ № 2019 1 -4 ҍ 15 ̂15YÃ ῾ҙ  

┤  

  ẋ  

ᾦᵋ

(mm) 
(%) 

ᾦᵋ

(°C)  
(°C)  

ᾦᵋ

(MJ/m2) 
(%) 

┤ 309 -21 25.5 0.2 1257 1 

 635 -3 23.1 2.7 1157 7 

 558 -6 26.0 0.5 1202 6 

╜ ┤ 391 -28 26.5 1.9 1284 9 

И  685 9 25.7 1.6 1198 5 

 

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

┤  
 ԉ ӱ ἀ  

ᾦᵋ(gDM/m2) 15 (%) ᾦᵋ (%) ᾦᵋ 

┤ 1038 -10 69 -24 0.64 

 1800 1 100 0 0.89 

 1853 0 100 0 0.92 

╜ ┤ 1331 -12 91 -7 0.70 

И  1833 7 100 0 0.88 
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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 

[ARG]  

Є Ӛ ɞ θ 3.7.a ɟ Ὓ ΄

ͭΧ Ị Є ψ Є ɟ ӑ΄ Ӛ • Ќ

ᵞ 14% ᵞӌ 1.2°C ẋ ᵞӌ 4.3 ᵞ 0.9 ậ

ӱ ἀ η 0.81 ԉἜ 1 ɟ 

┤ Ὓ  

Ќ Ӛᾏ ɞ ᴨὛ┤ѣָא Ѵ ύ CropWatch ὛηẰΧỡΖ ┤

AEZ · ┤ NDVI ΪӚЄ 3.7.b ɟ Ị ￼ 4 Χ

┤ ỡӚ Ị ỡӚ Ⱳ 13 ɞ 11 ɞ · И 12

Δ 17 ɟ· ┤ Ӛ ἀ ΅  

ь NDVI Ẹ Ị Ⱳѣָא Δ θ

ỡΖ┤Ị Ӛ ἀ ѴҖЌ Ѵ 3.7.c ɟ Ⱳ┤ ΄

Ὓ ░ 17.3 Ӛ ἀ ẻє┤ η ɟ Ⱳ Θ╩ ѣự Ӛ ηθ

Ị Ὓ Ӛ • ӌЌ ɟ 

Ќ NDVI ậ Ӛ Ӛ • ᾉ 5 ᵋ ӄ Ὓ ỊҖЌ

ע 3.7.d ɟь 1 ᾉ 3 Ⱳ┤ Ӛ אָ·• 5 4 ѣ

Ὃ ѹӓ ΐ Ị Ὓ Ӛ •ҖЌע 3.7e ɟ

┤ Ὓ Ịỡ Έỡ Ὃ ᵞ ἀ ΐӚ •Җ

Ќע 3.7.f ɟ Ị · ИӚ •Έ Ἧϋ ΐӚ •

ҖЌע 2 ᾉ 3 η 3.7.g ɟ Δ ┤ Є 3 Ϊ ♇

Є Ρ ẻӗ Ӛ • ע 3.7.h ɟ 

ӱ ἀ VCIx Ὃ ӑ Ӛ ἀ ậ ᵋ Ќ 0.8 ӄ

Ⱳ ╩ ╩ ᾉ ӌ VCIxᵋ 3.7.b ɟ 

ỡ +44 · И +26 Έ ᵞ

ᵞ 7 3.7 ɟ גּ Δ -32 ᵞӌɟ Ќ

4 Χ ┤ ᵞӌ ↑נּ -1.1°C Ⱳ ᾉ-1.4°C Δ ψ ɟ

ẋ ΧỡΖ ┤ ͭ ΅ ΐ Ⱳᵞӌ 0.7 Δ

ᵞӌ 7.1 · Иᵞӌ 8.6 ᵞӌ 9.9 ɟ 

Έ↑נּ Ẽ↑נּ ẸẸ 3.6 +18.8 ɞ · И

+12.4 Ⱳ +0.5 ᵞ Δ ὰᵞӌ -21.8 ɟ

Ⱳ ӱ ἀ VCIx 0.88 ẻ ┤ VCIxᵋὰ ӌ Δ η 0.72

· И η 0.71ɟ Χ┤ ԉ CALF Ἧϋ Ќ ↑נּ

Ὓᾄη Ⱳ -0.33 ɞ +0.02 ɞ Δ +0.04 · И

+0.14 ɟ 

ᵞӌ ẋ Ѵᵞ ; Ҙ Ὓ ┤Ӛ Х ͭ

ϝ   זּ Έ ӚΖ ɟ 
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3.7 2019 1 -4 Ӛ • 

 

(a) θ Ӛ ᴨ♇ 

 
 

(b) Ќ NDVI Ӛ  (c) ӱ ἀ  

 

(d)NDVI                                                                      (e) NDVI  



46 | 2019 5 ậ ỡ  

  

(f) Ќ NDVI Ӛ ┤ · И ┤ ) 

  

(g) Ќ NDVI Ӛ ┤ Δ ┤  

 

3.5 ῾ҙ № 2019 1 -4 ҍ 15 ̂15YÃ ῾ҙ  

Ὓ┤ 
  ẋ  

ᾦᵋ(mm) (%) ᾦᵋ(ÁC) (ÁC) ᾦᵋ(MJ/m2) (%) 

┤ 884 44 24.3 -1.4 1036 -10 

· И ┤ 816 26 23.4 -1.2 1083 -9 

┤ 517 7 20.4 -1.1 1206 -1 

Δ ┤ 399 -32 22.8 -1.4 1046 -7 

 

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

Ὓ┤ 
 ԉ ӱ ἀ  

ᾦᵋ (gDM/m2) 15 (%) ᾦ %  5 %  ᾦ  

┤ 1857 19 100 0.0 0.71 

· И ┤ 1769 12 100 0.1 0.71 

┤ 1398 1 99 -0.3 0.89 

Δ ┤ 1142 -22 100 0.0 0.72 
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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 

[AUS] ᾂИ 

ᾂИθ Ӛ 5 7 10 1 ɟ

η΄ͭ Ӛ Ὓ Ӛ ɟỡ ӌЌ ẻΪ

ᵞӌ 17% ᵞ 0.5°C ẋ ᵞ 4% ע 15 ᵞ

ӌ 21%ɟ ѣ΅ ┤ᵞӌ ℅ ╩ ᵞӌ 16% ╩ ᾂИᵞӌ 24%

ᾂИ ᵞӌ 33% ᾂИ ᵞӌ 34% Ὓ Ѵ·ᾂЌ ɟậ┤

ӱ ἀ уη 0.42 ￼ ẵ Θ╩ ᾉ 0.8ѣ΄ θ Ќ ┤

ɟ ԉ ע 5 ᵞӌ 38% ӄ ᾦ ѣύ Ӛ

ᵞ ɟ 

┤ Ὓ  

ᾂИὛη 5 ΧỡΖ Ὓ┤ Ὓ Ὓᾄ Θ╩ ɞ ╩ ɞ

╜ ɞ И ѣָא╜ И ┤ɟ 

Έ ע 15 ΄ 5 ΧỡΖ Ὓ┤ Ὓᾄᵞӌ 23%ɞ39%ɞ13%ɞ

3% 34% ẻ ╩ ɞ╜ И ┤ᵞ Ҙ Ὓ ѴХ ͭ

И ᵞ ӌɟΘ╩ ɞ И ╜

И ┤ Ќ 0.8°C ɞ0.5°C 1.2°C ╜ ╩

ὰ ӌЌ 0.8°C ɟ5 ΧỡΖ Ὓ┤ ẋ Ὓᾄ Ќ 4%ɞ

5%ɞ3%ɞ3% 7% Ὓᾄᵞӌ 20%ɞ30%ɞ6%ɞ13% 30%ɟ 

Ќ ᵞ ɞ ẋ ᵞ ᾂИ ỡ ѴӌЌ NDVI

ᾦϝ ӌᵋ Ὓ· ɟCropWatch ΅ͭ

Ϊ Ẹ ᾂИӚ •ɟ 

3.8 2019 1 -4 ≠֒ᵬ  ל

 

(a) θ Ӛ ᴨ♇ 

  

(b) Ќ NDVI Ӛ  (c) ӱ ἀ  
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(d)NDVI                                                                                           (e) NDVI  

  

(f) Ќ NDVI Ӛ Θ╩ ╩ ) 

  

(g) Ќ NDVI Ӛ ╜ И ) 

 

(h) Ќ NDVI Ӛ ╜ И ) 



;  θХ Ӛ • | 49 
 
 

 

3.7 ≠֒῾ҙ № 2019 1 -4 ҍ 15 ̂15YÃ ῾ҙ  

Ὓ┤ 
  ẋ  

ᾦ (mm)  (%) ᾦ (ÁC) (ÁC) ᾦ  (MJ/m2) (%) 

Θ╩  110 -23 21.8 0.8 1255 4 

╩  66 -39 20.7 -0.8 1300 5 

╜  829 -13 27.7 0.0 1274 3 

И  386 -3 21.6 0.5 1170 3 

╜ И  168 -34 25.4 1.2 1340 7 

 

3.8 ≠֒῾ҙ № 2019 1 -4 ҍ 5 /15 ̂5YA/15YÃ ῾  

Ὓ┤ 
 ԉ ӱ ἀ  

ᾦ  (gDM/m2) 15 (%) ᾦ  5 (%) ᾦ  

Θ╩  473 -20 14 -53 0.35 

╩  329 -30 11 -45 0.44 

╜  1322 -6 68 0 0.69 

И  874 -13 88 -8 0.69 

╜ И  585 -30 21 -47 0.37 
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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 

[BGD]    

Є   ự ɞ ΐΠ Ӛ ɟ

1 -4 ᾉמּ ӄ ᾉ 299mm Έ ע 15 ᵞ

32% 24.2°C ᵞ 0.3°C ẋ 1174MJ/m2 ᵞӌ 1%ɟּמ΄ ỡ ᾂ

Ѵ ԉ ᾉ 97% NDVI щЌ 0.45-0.65 ψ ӱ η 1.03 ὲ♇

ɟ נ Ӛ Ѵ Ќ ɟNDVI ᾄ 10%

NDVI Ќ 4.5% ӌЌ ẻє┤ NDVI  ɟ 

┤ Ὓ  

  Ὓη ΧỡΖ ┤ ┤ɞ Ⱳɞ Δ ┤ѣָא ɟ 

┤ 283mm ᵞ 53% ẋ Ὓ

ᾄη 25.3°C -0.5°C 1206MJ/m2 -1 ɟ Ќ NDVI Ӛ Ӛ • ᾦ

ΠΧ η·ᾂ ɟ ԉη 87% ӱ ἀ η 1.05 ┤

Ӛ ἀ ɟ 

┤ 233mm ᵞ 56% ᵞ 0.3°C ẋ ᵞ

ӌ 3%ɟ Ќ NDVI Ӛ Ӛ • Έ↑נּ ┤ Һɟ ԉη

97% ӱ ἀ η 1.05 ᵞ 53% ┤ Ӛ ᾦ

ɟ 

η 393mm ᵞ 0.4°C ẋ

ɟ Ὓ┤Ϊ 1041gDM/m2 ᵞ 30%ɟ Ќ NDVI Ӛ

Ӛ • נּ 3 4 ὴ NDVIᵋ ᾉ 0.6 ɟ

ԉ η 99% ӱ ἀ η 0.9 גּ Є ┤ Ӛ ᾦ ɟ 

Δ ┤ η 246mm ᵞ 21%ɟΈ ᵞ 0.4°C

ẋ ᵞ 7% ᾉ 661MJ/m2ɟ Ќ NDVI Ӛ NDVI 1 2

Ќ ΅ 3 4 ╙ ע 5 ɟ

ᵞ 7% ԉ 96% ӱ ἀ η 0.92 Ӛ ἀ ɟ 

 

3.9 2019 1 -4 ⱴ ᵬ  ל

 

(a) θ Ӛ ᴨ♇ 



;  θХ Ӛ • | 51 
 
 

  

(b) Ќ NDVI Ӛ  (c) ӱ ἀ  

 

(d)NDVI                                                                                    (e) NDVI  

  

(f) Ќ NDVI Ӛ ┤ ┤ ) 

  

(g) Ќ NDVI Ӛ ┤ ┤ ) 
 

 
































































































































































































































































































































