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;  θХ Ӛ • 

ͭ Њ Ẹ Є ΄ѣאָ ᴨ ᾦ ὰθ Ὓ

ἀ ℅ ХὋ ậ Т 80% ɞ ɞ 42

Χ ɟ ◓ӽ ỡΖ φ· ϝ α

ἀ ᾄᵋ єѪ ЌͭΧ ɟ 

3.1  

ͭ MRU ỡΖ- Ὓ ΄ ͭ ┤Ὓאָ

Ὓ ɟñ ò ℅ θХ Ὃֿכ Ὓ Ὓ Ϊ

╧ Ὓ ɟ Ẹ ỡΖ Ὓ┤ Ὓ ɟ 

ἀ΅ ὮὋ ỡ ἀ ΄ ·ͭ גּ

┤ ӄ 5.2 Ϊы ҘỒ ɟאָ ·Ồ ͭ

Ϊ Ὓ ậ Ẹ 166 Χ ἯΧאָ θ Ὓ┤ ẻΪͭ

Й Х ậ ΅ ӄ ẻ┤ иֿכ Ẹ ΐ

Х ͭЙθХ ɟ 

θ ỡΖὋֿכ ᴨ ἀ  

θ ɞ ɞ Ὃֿכ ᾦ ἀ 20Χ

ͭ Ὃֿכ 100ͼ ẻΪ 4 Ӛ Ὃֿכ

100ͼ ɞωẍẵ ֻ ὰ 3 Ӛ ɟ 

→╜ Ӛ Ќע 10 2019 11 Ϊ

ЄẻХ ἀɟ ╩╜ 11 12 ὴ ɟ

2 ѻ Ӛη Њ Ӛ ɟ 

9 10 ἀ Є Ҙ

ɟӄ 2 ѻ ῍ Њ ἀ ϝ Њ Ӛ

╧Х ῼ Ỹ ɟ ╧ θ 10 ѻ ɟ Њ Ὃֿכ

ẻ Ӌ ; Ѵ Π Хɟ Θ

╩ Ὓ֒ ӄ Ὓ

Ὃɟ ѣָא╩И ɟ ◐  

ự Ќ Ѵ ɟ 

Ϊ ◐   Θ╩И Ề ῍ Ӛ 12

ɟ ñ ò 2019 11   ; ┤ ◐  

• ӄΪ ╩И • ɟ◐   ự

Ќ 2 ɟ Θ╩И Єמּ ╩ɞ

ɞ ╧Х Єͭ ɟ ◐ И

ХϝּמᾉЄ ·ᾂ ɟ 

ᾂИ Ќ ᾏЄẻ ╧Хɟ ϝ ᾉЄמּ

ᾄ ╩ ┤ → ┤ Ѵ ᾂЌ • ӑ

΄Х Έע ɟ ╩╜ ︠ͭΧ Х Ϊ ẻ

╩ ΠΧ ╩ ẵ Έ ͭ Ѵϝ
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· ɟ →╜ ự 10 11 ẻΪ ╩

ᴨ Ѵ ᾂЌ Θ ѣָאωẍẵ Ѵ ӑ· ӄ

Ќ Ѝ Х ɟ → ┤ Ќự 3

4 ᴨ Ѵ Ỹ Й ┤ự ῼɟΪΘɞ╩И θ

◐ Ϊ ἀ ӄ ҭ╜ ɞ҈

Ẹ Ẫ ר 5.2 ЉѴ ɟ ╩

ϝ Ќ ɟӄ ẻ → ┤ מּ ɟ  ự ┤ Ѵ η ɟ

ӌЌ ᾏЄẻ Х ῼɟ 

╩→╜ ẻ θ ◓ ѡלּ η

Х Ϊ Ӌ ; ӄ·Ὃֿכ ӄẻХ уη 20

ẻє Х ℅ ɞ  ω ɟ ╩ ᾦ Ӛ

ἀΈ Ẹ · Є╩ אָ ӄ ┤

Ѵ ᾉ ɟ Ϊϝּג Є ͭ ἀ ╩

Х┤ Х ӑ Ќ ɟ 

Έ  ↑נּ

1 3. 1  

ᾉ α ᾂИɞ◐ И ὛИ ┤ Єמּ Ρ

ẻ ◐ И ​ Є ѣ Х

ЌὋֿכɟ ẻ И ӌЌ - 30% - 10% ɟ ᾦ Ị

ᾂИ╩ ɞ ɞ ɞ Ҥ Иɞ ɞ ᾂ

ᵋ ┤ α

ᾉ ɟΘ╩И ᾉמּ · ·у

◐ И ἀ Ρ ΐ ϝּמᾉ 12 ѻ΅

ӽ ┤ ɟẻє ᾦ Ὃ Ѝ ┤

℅ → ɞ  ẍ ɞ ɞ Ҥ Иɞ Ị ɞ

ѣָאьΘ ֻ ╩ ᾉΪИ Ὓ ┤ Ρ Ѝ ℅ Иɞ

ωẍẵ ɟ 

Ќ Ќ Ќ 30% ┤℅ ɞ Ὓ Ϊ

Θ ɞ ╩ ɞ Ϊ Θ ɞ ɞΘ ╩И ɟ◐

ẇ ᾉ 10 ΅ ᵫ ɟ 

 
3. 1 2019 10 - 2020 1 ậ ℅ ᾄ Έ ע 15 %  
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2 3.2  

 
3. 2 2019 10 - 2020 1 ậ ℅ ᾄ Έ ע 15 ō  

Θ→ И Ϊ Ϊ Ϊ→  

ҭ Ϊ ѣָא ◐ → ┤ ᾉ

ᵞӌ ӄ·Ҙ Ӛ Х Х ·ᾂ ɟ ᾂИ Ὓ ┤ Ϊ Θ

Ϊ → ѣָאΈ Ϊ Θ Θ ѣָא Θ ᾉ

Ќ ᵞ 0.5 1.5 ºC ɟ Θ ɞֻ ь ᾉ ҭᾂИΪ

Ὓ ┤ѣָא ẍ ᵞ Є 1.5 ºC ᵞ ᾏЄ

ֺ Єự ᾦ ӄϝҘ זּ ἂ ἀ΅  

ἆ ɟ 

3 ẋ 3.3  

 
3. 3 2019 10 - 2020 1 ậ ℅ ᾄ ẋ Έ ע 15 %  

Ҙ ẋ Ӛ ь Ӛ Х ῼ ╧Хɟ ɞ

Ҥ Иɞ Ị ɞΪ ɞ ɞ Θ╩ ɞΘ ɞωẍẵɞ

ẻɞΪ Θ→ɞΘ╩И ᾂИ ẋ Ќ  ɟ

ɞ ɞ♅ ɞ ɞ   Θ╜ ɞ Θ ɞ╩Иѣָא

Ϊ ╩ ┤ ẋ ᵞӌɟ Ќ ỡӚ Ќ Ề ự →╜ ӌ

ẋ ỡӚ Х ѣ · ɟ╩╜ ἀΈ Һ ẻỡӚ

11 ɟͭΧԉ ╩ ự ѪὛᾄЌ
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6 7 Ќ 12 1 ᾦ Єự ɟӄ

Ὓ ᾂЌӚ ɟ 

4 ỡ 3.4  

 
3. 4  2019 10 - 2020 1 ậ ℅ ᾄ Έ ע 15 %  

BIOMSS ᾉמּ ẋ ɟ Й ┤ Ỹ

ͭЙẻ ┤ ┤ ẋ ὰ ᾏ ɟ ┤

BIOMSS ᵞ ӄᵞ ·ͭɟ BIOMSS ᵞ ὰθ Ќ ᵞ

ɟ ︠ ͭЙ ┤ ⁫ɞ ψ ◐ Є ẻθ

10 11 ᾂ ᴨ ἀҘ Ӛ ╧Хɟ Ὓ ┤ Ϊ Θ

ɞΘ ֻ ╩ ѣָאΪΘ Єự Ӛ ᵞ BIOMSS

ᾂЌӚ ɟ 

3.2 Ὓ  

 CropWatch 42 Χ θХ Ὓ Ϊ ╧ Ὓ

ɟ Χ у Ӛ ┤ Ị ℅ a θ Ӛ ᴨ

♇ b Ќ NDVI Ӛ ᾦ 2019 10 2020 1

Έ 5 ɞ 5 2019 10 2019 1

Ẽӑ c 2019 10 2020 1 ӱ

d 2019 10 2020 1 Έ 5  NDVI 

Ὓ Ẽӑ ) e Έ NDVI Ὓ

Ϊ ᾄ Χ ᾄӚ f - g אָ Χ

ỡΖὛ┤ Ќ NDVI Ӛ ᾦ 2019 10 2020

1 Έ 5 ɞ5 2018 10 2019 1 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 42

Χ 2019 10 2020 1 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 KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AFG]  

θ Ӛ - ɟ→ ѻ 10 ѻ

ự 5 ѻ ῍ ɟCropWatchỡ η-194 

mm ע 15 ᵞ 43% ӄẋ ӌЌ ᵋ

ẻΪẋ η 746 mJ/m2 ᵞӌ 5% η 3.8£C ᵞӌ 0.7£Cɟ

Ѵӽ ᵋ 21%ɟ 1 ѻ Ќ

15 ᵋɟ ӑ ỡΖ ᴨ Ѵ ᾄ   ᾂЌ

Ӛ ự זּ ɟ 

┤ Ὓ  

Ὓη ΧỡΖ ┤ Ϊ ┤ ┤ ┤Έ ỡΖТ ┤

┤ɟ 

Ϊ ┤ η 158 mm ᵞ 44% η-1£C ᵞӌ 1£C ẋ

Ќ ᾉ 768 mJ/m2ɟ  Є 12% ┤

Ẽ ᴨ Ѵɟ 

┤ η 162 mm ᵞ 83% ẋ ӌЌ

Ὓᾄᵞӌ 0.7£C 6%ɟ ỡΖ ᴨ Ѵӽ  Є 52%ɟ 

┤Έ ỡΖТ ┤ CropWatchỡ η

245 mm ᵞ 27% η 2.5£C ᵞӌ 0.5£C ẋ η 681 

mJ/m2 ᵞӌ 5%ɟ Й Ặ Ӛ ӽ ♇ ᵋɟ︠

Χ┤ ԉуη 7%ɟ 

┤ η 155 mm ᵋ 54%ɟ η 5£C ᵞӌ

0.6ō ẋ η 769 MJ/m2 ᵞӌ 3%ɟ 

 
3.5 2019 10 -2020 1 ᵬ  ל

 
(a). Һ ᵬ Ṝ  

 

 

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  
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(d)NDVI ̂ҍ 5 ̃                     (e) NDVI  

 
̂f̃ ԍ NDVI ᵬ ̂Ҭ ̂ ̃ ̂ ̃̃ 

 
̂g̃ ԍ NDVI ᵬ ̂ ҍ ῾ҙ֜ ̂ ̃ ̂ ̃̃ 

 
 

( k)  ( l )  

 
3.1 ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

┤  

  ẋ  

ᾦᵋ
(mm) 

(%) ᾦᵋ(°C)  (°C)  ᾦᵋ(MJ/m
2
) (%) 

Ϊ ┤ 158 44 -1 -1 768 -5 

┤ 162 83 6.9 -0.7 817 -6 

┤Έ ỡΖТ ┤ 245 27 2.5 -0.5 681 -5 

┤ 155 54 5 -0.6 769 -3 

3.2 ῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

┤   ԉ ӱ ἀ  
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ᾦᵋ

(gDM/m
2
) 

15 (%) ᾦᵋ(%) 
5

(%) 
ᾦᵋ 

Ϊ ┤ 121 12 4 - 0.97 

┤ 190 52 2 - 0.59 

┤Έ ỡΖТ ┤ 127 -1 7 - 0.65 

┤ 127 12 0 - 0.66 
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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 

[AGO]  

η 2019 10 2020 1 Є Ӛ ͭΧθ

ᾉ 3 ɟ Ќ ɟ ậ Ị ỡΖ ᴨ

Ὃ· ɟΈ ע 15 ẋ Ὓ

ᾄᵞ 20% 1% ᵞӌ 0.2ɫɟ2019 12 ΅ 2020 1 ὴ

Ќ ηӚ Ẹ זּ ֒Єẇ ɟ ᾂ ỡ

Ѵֺӽ Έ ᵞ 2%ɟΈ 5

ԉᵞ 10% ӱ ἀ 0.95ɟ 

Ќ NDVI 10 ѻ Ӛ ἀӌЌ ӄᾉ 1 ѻ

ᾉЄ ɟ ҈ → ┤ NDVI ░

61.5 ɟ︠ͭ Ị ╩ ┤ Є NDVI ░ Ӛ

38.5 ɟ ӑ Ӛ ἀ ɟ 

┤ Ὓ  

CropWatch Ӛ ᾏ ɞ ᴨ┤ָא ἀ ὩὛη 5Χ

ỡΖ ┤ Ὓᾄη ┤ɞΪ Ⱳɞ ɞ╜ ┤ И ɟ 

Ќ NDVI · ỡΖ ┤ Ị Ὓ Ӛ

ἀ ӌЌ ɟ ┤ Ị ӱ ἀ 0.93-0.98ψ ɟ

┤ Έ ע 15 ᵞ 70% ẋ

Ὓᾄᵞӌ 0.1ɫ 4%ɟ Ѫ Ӛ Є ᵞ 9%ɟ ԉ

ͭΧ ᵞ 67%ɟ 

Ϊ Ⱳ ┤ Έ ע 15 ẋ Ὓᾄ

ᵞ 23% 2%ɟ ᵞӌЄ 0.3ōɟ ┤ Ϊ ᵞӌ

8% ӄ ԉᵞ Є 7 ɟ ẋ Ὓᾄᵞ 6%

3%ɟ ┤ ᵞӌ 0.2ōɟ ᵞӌЄ 7

ԉ η ɟ 

╜ ┤ Έ ע 15 Ὓᾄᵞ 23%

0.1ō ẋ ל ɟ ┤ ᵞ 6%

ԉᵞ 19%ɟ И ᵞ 16% ᵞӌ 0.3ō ẋ

ᵞ 2%ɟỡ ԉᵞ 2%ɟ 

 
 
 

3.6 2019 10 -2020 1 ᵬ  ל

 
(a). Һ ᵬ Ṝ  
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(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 ̂֒ ̃ 

  
(k) ↓                                                            (l) ↓  

 

 
3.3 ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

┤  

  ẋ  

ᾦᵋ
(mm) 

(%) 
ᾦᵋ

(°C)  
(°C)  

ᾦᵋ
(MJ/m

2
) 

(%) 

┤ 623 70 25.3 0.1 1322 -4 

 1401 23 18.8 -0.3 1162 2 

 1450 6 22.0 -0.2 1175 3 

╜ ┤ 751 23 24.4 0.1 1305 0 

И  1164 16 22.4 -0.3 1206 2 

3.4 ῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

┤  
 ԉ ӱ ἀ  

ᾦᵋ(gDM/m
2
) 15 (%) ᾦᵋ (%) ᾦᵋ 

┤ 867 9 84 67 0.93 

 574 -8 97 7 0.94 

 701 -7 100 0 0.98 

╜ ┤ 847 6 97 19 0.95 

И  734 0 99 2 0.95 
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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]  

CropWatch θ ỡΖ ┤ ┤ Ӛ

ἀ ẻєỡΖ ┤ ἀ ӑ ɟ 

Ị Ӛ Ϊ

άά ɟậ ᵞ 15% ᵞӌ

0.5ō ẋ ᵞӌ 2%ɟậ┤ ӑΈ 15 ᵞӌ

1%ɟ ӑ Ị Ӛ • ӑ ɟ 

ь Ќ NDVI Ӛ Ӛ • ᾦ 2019 10- 11

Ќ ӄ ӌЌ (2019 12 - 2020 2

ɟ 

┤ Ὓ  

Ќ Ӛᾏ ɞ ᴨὛ┤ѣָא Ѵ ύ CropWatch ὛηẰΧ

ỡΖ ┤ AEZ · ┤ NDVI ΪӚЄ ɟ

Ị ὛỡΖ Х זּ  4ΧỡΖ Ὓ┤ ɞ · Иɞ

Δ Έẻӗ 4ΧỡΖ ┤ Ị Ӛ ɟ 

Ị Χθ ỡΖ ┤ Ќ

+17 ɞ · И +2 + 12 Δ + 36

ẋ ӌЌ 15 ᵋɟ ￼ ┤

 Є 1 - 2 ɞ · И - 4 Δ - 10 ὰὛᾄ

ᵞӌɟΈ + 6 + 2 ┤ ԉ

  Δ - 1 ὰᵞӌɟь ӱ ἀ VCIx ậ

Ὃ Ӛ ἀ ΄ 4ΧỡΖ ┤ VCIxᵋ Ќ 0.8ɟ 

┤ ЌẊᾦ ẇ ΐ ԉ

 Є 2 ХὋ ᾂɟ ɞ · И Δ ┤

ẋ Ἔ ᵞ ┤ Ќ

ψ΅ɟ Ќ ┤ ԉᵞ 6 ɟ ѣ ┤

╧Х Ϊ ╙ · И Δ ┤ ╧Х ΅ ɟ 

ӑ · И Δ ┤ Х ΅ ӄ

┤Ӛη Х ┤ Ὓ ┤╧Х  ɟ

Х ҖЌ ɟ ӄ 2019 12 2020 1 Ӛ

ἀӌЌ ɟ 

3. 7 2019 10 - 2020 1 Ӛ • 

 

(a) Һ ᵬ Ṝ  
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(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                      (e) NDVI  

 

 

 

 
(f) ԍ NDVI ᵬ ̂ ̂ ̃ Ҍ ֒ ̂ ̃) 

  
(g) ԍ NDVI ᵬ ̂ ̂ ̃ җ ̂ ̃̃ 
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(h) ԍ NDVI ᵬ  ( ̂ ̃) ( ֒ ̂ ̃) 

 

 

(i)  (j) ԍ NDVI ᵬ ( ) 

 
(k) ԍ NDVI ᵬ ( ) 

 

3.5 ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

№  
  ᾣ  

╠ṿ(mm) (%) ╠ṿ(ÁC) (ÁC) ╠ṿ(MJ/m
2
) (%) 

 442 74 16.5 0.2 1629 -4 

 607 17 24.3 -0.8 1334 -2 

Ҍ ֒  585 2 22.7 -0.4 1384 -3 

 315 12 20.9 -0.5 1472 -3 

 306 29 21.9 -0.1 1532 -1 

֒  200 -13 10.7 -0.2 1439 3 

 151 -18 20.5 -0.5 1584 1 

җ  936 36 21.9 -0.4 1314 -4 

3.6 ῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

№  
 ᶛ ᶃ ’  

╠ṿ (gDM/m
2
) 15 (%) ╠ ̂%̃ 5 ̂%̃ ╠  

 706 0 63 -4 0.84 

 852 -2 99 6 0.95 

Ҍ ֒  830 -4 100 0 0.93 

 834 1 98 2 0.85 

 898 4 90 15 0.81 
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֒  461 0 84 4 0.92 

 877 8 51 -46 0.57 

җ  777 -10 90 -1 0.8 
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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] ≠֒ 

ᾂИ θ Ӛ η 5 7 10 1

ά ɟNDVI Ὓ

10 11 Ӛ • Ќ 12 1 ӌЌ ɟ

ẵ Θ╩ ɞ ╩ Θ Θ╩ ɞ ᾂИ → ɞ╩ ᾂИ

┤ ѣָא ᾂИ ╩ ┤ Ӛ • ӱ ἀ ӌЌ

0.5ɟ ӑᵞ 45% ᵞ 0.7ᴈ ẋ ᵞ 7% ל

уᵞ 1%ɟ ᾂИ ╩ Ӛ • 10 12 Ќ

ӱ ἀ Ќ 0.8 ┤ ░ Χ ┤ 13.7%ɟΈ 5

ԉᵞӌ 29%ɟ 

ᾂИ ӑь 2019 10 12 Ϊ Ќ

ψ ╙ ѣ΄ у ӌЌ ԉ 2019 10 Ϊ

ɞ2019 11 ΄ ɞѣָא 2020 1 ΅ ɟ ᾂИ

ᾉ 2020 1 ΄ ψᾦ ӑӌЌ у 2019 11 ΄ Ќ

ь 2020 1 Ϊ Ќ ɟ 

ỡ ỡ CropWatch ᾂИ Ӛ Х ӌЌ

ɟ 

┤ Ὓ  

ᾂИὛη 5ΧỡΖ Ὓ┤ Ὓ Ὓᾄ Θ╩ ɞ ╩

ɞ ╜ ɞ И ѣָא╜ И ┤ɟ 

Θ╩ Ӛ •ь 2019 10 12 ΄ Ќ ψ

ѣ΅ɟẻΪ Ϊ Θ→ ┤ ӱ ἀ ӌЌ 0.5

ԉᵞӌ 54%ɟΈ ע 15 ᵞӌ 38% Є΄

ɟ ӑ ┤ Ӛ Х ӌЌ ɟ 

╩ Ӛ • ỊӌЌ ӱ ἀ уη

0.61 ԉᵞӌ 23%ɟ ẻⱲ Έ ע 15

ᵞӌ 57% ᵞ 0.8ᴈ ẋ ᵞ 7% Є΄

ɟ ӑ ┤ Ӛ Х ӌЌ ɟ 

╜ Ӛ • ӑӌЌ ɟỡ Ѵ ᵞ 41%ɞ

ᵞ 0.8ᴈɞẋ ᵞ 8%ɞ ᵞӌ 12% Є΄

ɟ ӱ ἀ уη 0.60 ԉᵞӌ 6% ┤ Ӛ Х ӌЌ

ɟ 

И Ӛ • 10 Ϊ Ќ ψ ͭ

ɟΈ ע 15 ᵞӌ 43%ɞ ᵞ

0.6ᴈɞẋ ᵞ 9% Є΄ ɟ ӱ ἀ у

η 0.62 ԉ ͭ ᵞӌ 17% ┤ Ӛ Х ӌЌ ɟ 

╜ И ┤Ӛ • Ị Ќ ѣ΅ɟẻΪ

ᵞӌ 54% ᵞ 1.4ō ẋ ᵞ 10% ᵞӌ

5% Є΄ ɟ ԉᵞӌ 96% ӱ ἀ уη 0.11

┤ Ӛ Х ӌЌ ɟ 
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3.8 2019 10 -2020 1 ≠֒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 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

№  
  ᾣ  

╠ (mm)  (%) ╠ (ÁC) (ÁC) ╠  (MJ/m
2
) (%) 

Θ╩  115 -38 20.3 0.1 1523 3 

╩  48 -57 20.3 0.8 1619 7 

╜  375 -41 28.7 0.8 1467 8 

И  210 -43 20.0 0.6 1528 9 

╜ И  119 -54 25.6 1.4 1657 10 

 

3.8 ≠֒῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

№  
 ᶛ ᶃ ’  

╠  (gDM/m
2
) 15 (%) ╠  5 (%) ╠  

Θ╩  766 1 54 -21 0.56 

╩  813 8 47 -23 0.61 

╜  724 -12 53 -6 0.60 

И  780 5 80 -17 0.62 

╜ И  833 -5 2 -96 0.11 

 

  

 
(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  

 θ ℅ ѣָא

ɟ   η 306 mm ᵞ 17 ẻΪ Ὓ

זּ 10 11 ὴψ ɟ ẋ ὛᾄӌЌ 0.2°C

5 ɟ ע 15 ᵞ 26 ԉ  Є

2 ɟ ԉ   ẇ ɟ ЌNDVIӚ

NDVI 10 - 11 ͭ Ќ 5 ᾉ 12 ΅

ѣ΅ɟ1 ΅ ╙ Ќ ɟ NDVI Έ 5

4.6 NDVIͭ Ќ 52.1 ӌЌ ẻӗ

43.3 Є 12 1 Ќ ɟ 10 ѻ

NDVI·у Є 5 ΐ Є 5 ᵋ ẻӗ

12 ΅ ψ ɟ ẻє┤ NDVI 10 Ќ

11 12 ΅ ᾉ ѣ΅ Є ɟậ

ӱ ἀ 0.8 ᾉ 1ψ ɟ ӱ ἀ ͭ

CropWatchỡ ỡ ậ Ӛ ἀ ɟ 

┤ Ὓ  

  Ὓη ΧỡΖ ┤ ┤ɞ Ⱳɞ Δ ѣָא

ɟ 

┤ 299 mm ᵞ 14% η 21.9°C

ᵞ 0.1°C ɟẋ ᵞӌ 2%ɟΈ ע 15

ᵞ 33% Έ ע 5 ԉᵞ 2%ɟ ӱ

ἀ η 1.05 Ӛ ἀ ɟ 

Ⱳ η 284 mm ᵞ 34% ẋ

ᵋὛᾄᵞӌ 0.4°C 6% ᵞ 30% ԉ ᵞ 2%ɟ

ӱ ἀ η 1.00 Ӛ ἀ ɟ 

Δ ┤ Ὓᾄᵞӌ 14% 0.1°C ẋ

ᵋуᵞ 0.2%ɟ Έ ע 15 ᵞ 15%ɟ

Έ 5 ԉ ↑נּ ӱ ἀ

1.05 Ӛ ἀ ɟ  

η 331 mm ᵋᵞ 22%ɟ ẋ

Ὓᾄᵞӌ 0.1°C 6% ԉ Ὓᾄᵞ 24%

3%ɟ ӱ ἀ η 0.98 Ӛ Ѵɟ 
3.9 2019 10 -2020 1 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 ̂ ̂ ̃ ̂ ̃) 

  
(h)                                           (i)  
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3.9 ⱴ ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

Ὓ┤ 
  ẋ  

ᾦᵋ(mm) (%) ᾦᵋ(£C) (£C) ᾦᵋ(MJ/m
2
) (%) 

┤ 299 14 22 0.1 1017 -2 

┤ 284 34 20 -0.4 911 -6 

┤ 299 -14 20 -0.1 1025 0 

┤ 331 22 20 -0.1 910 -6 

 
 

3.10 ⱴ ῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

Ὓ┤ 
 ԉ ӱ ἀ  

ᾦᵋ(gDM/m
2
) 15  (%) ᾦᵋ(%) 5 (%) ᾦᵋ 

┤ 447 33 93 2 1.05 

┤ 423 30 97 2 1.00 

┤ 416 15 99 0 1.02 

┤ 400 24 91 3 0.98 
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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  

10 ѻ ự Ị ┤ θ Ӛ ɟ 

ỡΖ ᴨ ѴΈ זּ ЄͭЙּג ɟ↑נּ · (

240mm -15%)   (3.9ō ᵞ 3.2ō) ӄ Ἔ  (ẋ

155MJ / m2ᵞӌ-5%)ɟἯϋ ( ԉη 99%) ӱ

ἀ η 0.90ɟ Ќ   19%ɟ ậ Ị 10

NDVI ӌЌ ӄ 5 ᵋ 11 ᾉ ᵋɟ

ӱ ἀὛ Ὓ ┤  (VCIx>0.8)ɟNDVI ậ Ị  

Ϊ ┤ (░ 48.1%) NDVI ь 10 ѻ -0.1

ᾉ 1 0.2 Ӛ Ѵ ֻ ӑ ᾂɟ 

┤ Ὓ  

ᴨ Ѵ Є;ΧỡΖ ┤(AEZ) ┤ Ὓ

℅ ֻ → (028) ֻ Ϊ (027) ֻ ╩ (029)ɟ 

ֻ →  ( ẍ → ┤ ẍ ) 

ӌЌ  (-3%) ӄ ╙  (+3.4ō) ΐẋ ·  (-14%)

ᵞ 5%ɟỡΖ ᴨ ӑѢи ԉη 100 ӱ ἀ

η 0.88 Ѵ ɟ 

ֻ Ϊ ẍ ᵋӌ

20% ӄ ᵞ  (+3.1ō) ΐẋ ᵞӌ  (-2%)ɟ

24%ɟ ԉ (99%) ӱ ἀ η 0.88 ự Ӛ ᾦ ɟ

NDVI ϝ ь 1 Ӛ • ɟ ψ ự Ӛ ӑ ἀ ᾂɟ 

ֻ ╩ ᾂ ┤ ╩╜ Έ→ Ϊ ┤ ỡΖ ᴨ

Ѵ ɟ ᵞӌ (-33%) Ӛ Х ·ᾂ ɟẻє ᾂ ỡΖ ᴨ Ѵ

( 2.9ō ẋ ᵞ  6%, ᵞ 33%) ᾂ ỡ

( ԉη 98% ӱ ἀ η 0.95) ѣָא NDVI ѣ ל

Ӛ Х ɟ 
3.10 2019 10 -2020 1 ḇ ᵬ  ל

 
(a). Һ ᵬ Ṝ  

 
 

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  
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(d)NDVI ̂ҍ 5 ̃ (e) NDVI  

  
(f) ԍ NDVI ᵬ  (f) ԍ NDVI ᵬ Ҭ  

 

(h) ԍ NDVI ᵬ  

 
(i) ↓                                                                            (j) ↓  

 

 
3.11 ḇ ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

┤  
  ẋ  

ᾦᵋ(mm) (%) ᾦᵋ(°C)  (°C)  ᾦᵋ(MJ/m
2
) (%) 

ֻ Ϊ  223 -20 4.2 3.1 167 -2 

ֻ →  279 -3 3.4 3.4 126 -14 

ֻ ╩  177 -33 4.4 2.9 202 6 
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3.12 ḇ ῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

┤  
 ԉ ӱ ἀ  

ᾦᵋ(gDM/m
2
) 15 (%) ᾦᵋ(%) 5 (%) ᾦᵋ 

ֻ Ϊ  40 24 99 1 0.89 

ֻ →  28 5 100 0 0.88 

ֻ ╩  50 33 98 1 0.95 
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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 

[BRA]  

Є ɞ ѣָא Θ→

Ϊ╩ ῍ ӚЌ 2019 12 ɟ ӑ΄ Ӛ

• ӌЌ ɟ 

ậ ӑ ỡΖ ẻΪ ᵞӌ 2 ᵞ

0.3Ņ ẋ ᵞ 4 ɟ ỡΖ

Ѵӽ 1 ɟ 1 ΄ ΅

Ị ӑ Ќ ᵋɟ Ẹ 1 ΄ ΅

Ќ Έᵞӌ ἀ ɟ ậ ỡΖ Ѵ ӑ

ᵋ ӄ ψ ы ↑נּ ьᵞӌ 41%

ᵞ 67% → ẵ · ỡΖθХ Θ→

ϝ Ќ ᵞ 66 ɟΈ גּ ╩ ẵ

ᵞӌ 25 ╩ ӌ 12 ɟ

ẻєỡΖθХ Ќ ɟ ╩ ẵ

ѣ 9 ΧỡΖθХ ẋ ϝͭ Ќ ἀɟ

Ị▓ ͭͭΧẋ ӌЌ - 5

1536mm + 33 ӄẋ ·

ᵞӌ - 11 ɟᵞӌ זּ

╩ ẵ - 6 θ Ⱳ ᵞӌ ᾏЄӚ מּ Ќᵞ

ᵞ 8 ɟ 

ậ NDVI Ị ӑ ӌЌ NDVI Ὓ ͭ

גּ Ὃậ Ӛ • ẻΪӚ • ᾉ ┤θ ӋЌ╩

ẵ Θ→ ┤ Ẽӑ η 11 ΅ ╩

┤ ỡӚ ἀ Ị ӌЌ Ӛ •ӌЌ ┤ Έ

VCIx Ὓ גּ Ὃ ӌᵋ┤ ӌЌ 0.8 ɟ╩ ẵ

ӌЌ ϝ ͭ גּ Ὃ ┤ Ӛ • Ӛη θХ

·ᾂ ỡ Ѵ ӌЌ ┤ ╧Х Ќ ψ΅ɟ

ậ ӱ ἀ VCIx η 0.94 ԉ ᵞ 2

Ӛ ל ɟ 

┤ Ὓ  

┤ Ӛᾏ ɞ ᴨὛ┤ѣָא ὩὛη 8 ΧỡΖ

┤ ℅ Ϊ Ⱳ┤ɞΘ ┤ɞ ɞИ ┤ɞ

אָ ┤ ɞИ ỡ ┤ɞΘ→ ỡ Т ┤ѣָא Θ→┤ɟ 

Ị 4 ΧỡΖ ┤ ӌЌ ℅ Ϊ

Ⱳ┤ɞ אָ ┤ ɞИ ỡ ┤ѣָא ᵞӌ Ҙ

Θ→┤ И ỡ ┤ Ќ И

┤ Θ→ ỡ Т ┤ ɟИ ┤ אָ ┤

у ӌЌ ΠΧ ┤ɟ И ỡ ┤ ẋ

ᵞӌ 1 ѣ ẻєỡΖ ┤ ẋ Ќ ɟ ɞ

ẋ ᾂ ẋמּ ᵞ

אָ ┤ ᵞᵞ 6% מּ ᵞӌ 15% И
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ỡ ┤ ӌЌ 10 ɟ Θ→┤ ԉ

ᵞ 34% ᾉ 81%ɟΈ И ỡ ┤ Θ→┤ VCIx ӌ Ὓᾄη

0.78 0.80 ẻє 6ΧỡΖ ┤ VCIx 0.90ɟ 

ỡΖ ┤ Ϊ Ⱳ┤ɞ ɞ

אָ ┤ ѣָא Θ→┤ Ӛ • Ќ ҖЌ ɟ Ќ΄ 4 ΧỡΖ

┤ Ӛ ы Ќ זּ CropWatch Ϊ ┤

ỡΖ Ѵ Ӛ ἀɟ 

Θ ┤ɞИ ┤ɞИ ỡ ┤ɞΘ→ ỡ Т ┤ ỡӚ

ӌЌ •ɟ ΄ 4 ΧỡΖ ┤Ϊ ╩ И ỡ ┤

θ ỡΖ┤ Ị θ ỡӚ ┤ Ị ᵞӌ

·ᾂЌ ӄ Ќ ≥ זּ Ἔ

╧Х η גּ ᾂЌ ῍ɟ ᾉ ┤ Ќ

ԉ ӌ VCIx ᵋ CropWatch Х ἜХ Έ

2019 11 Ϊ ἀל ͭ ɟ 

 
3.11 2019 10 -2020 1 ᵬ  ל

 

(a) Һ ᵬ Ṝ  

 

 

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

  

(f) ↓  (g) ↓  

  

(h) ᾣ ↓  (i) 2019 10 -2020 1  

  
(j) ԍ NDVI ᵬ ̂֒ ̂ ̃ Ҭ ̂ ̃) 

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

  
(m) ԍ NDVI ᵬ ̂ ̂ ̃ ֒ ῾ ̂ ̃̃ 

 

3.13 ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

Ὓ┤ 

  ẋ  

ᾦᵋ 

(mm) 

 

(%) 
ᾦᵋ(ÁC) 

 

(ÁC) 

ᾦᵋ 

(MJ/m
2
) 

 

(%) 

И ┤ 910 2 26.1 -0.4 1218 5 

Ϊ Ⱳ┤ 870 -7 25.4 0.7 1296 3 

Θ ┤ 855 17 23.2 0.2 1274 2 

Θ→ ỡ Т ┤ 714 1 26.7 -0.1 1248 4 

אָ ┤  1191 -3 25.4 0.0 1226 8 

Θ→┤ 288 16 26.8 0.4 1383 2 

 976 -5 23.3 0.6 1344 4 

И ỡ ┤ 483 -15 22.3 0.7 1387 -1 

3.14 ῾ҙ № 2019 10 -2020 1 ҍ 15 /5 ̂15YA/5YÃ ῾  

№  

 ᶛ ᶃ ’  

╠ṿ 

(gDM/m
2
) 

15

(%) 
╠ṿ(%) 5 (%) ╠ṿ 

И ┤ 818 3 100 1 0.97 

Ϊ Ⱳ┤ 826 1 99 5 0.92 

Θ ┤ 795 -3 97 4 0.94 

Θ→ ỡ Т ┤ 846 4 99 1 0.94 

אָ ┤  822 6 100 0 0.97 

Θ→┤ 822 -1 81 34 0.80 

 833 1 100 0 0.96 

И ỡ ┤ 776 -10 100 0 0.78 
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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  

 

ᾦ ℅ Є  Ӛ ѣָאự Έ

΄ Є Ӛ • θ Ẹ ự Ӛ ɟ ӑ

΄   Ⱳ┤Ὃ ЄӌЌ Ӛ ἀ ┤ὰ η ɟ 

ᾦ ỡ Ѵ ἂ ậ ӑ ỡ ӌЌ

ᵋ ẻΪ ɞ ɞẋ Ὓᾄᵞӌ 3% 0.4°C 1% ·ᾂЌự

Ὓ ẇ ӽ ӌ - 5% ɟ Ⱳ┤ ҭ - 5%

- 19% ᵞӌ ҭ ɞ ᵞӌ 8%Έ

7% ᵞ 9% ӄ Ќẋ ᵞӌ 12%

ᵞӌ 22%ɟNDVI ᵞӌϝ Є Ⱳ┤ỡ ἀ Є·ᾂ ɟ

ӑ΄ ỡ ἀ   Ⱳ┤ ự Ӛ · ύ ӄ

┤ ἀ ɟ 

┤ Ὓ  

Ⱳ┤ NDVI Ϊ η 53 ┤ ┤ 49

→ẍ   θ ỡΖ┤ ɟ 

Ⱳ┤   θ Х┤ Ị ɞ ẋ Ὓᾄᵞ

ӌ 7%, 0.8°C, 4% Ќ ҭ Ѝ ѣָא ẋ

· ┤ ᵞӌ 11%ɟ 

┤ ỡ Ἧϋ ᵋ ϝΈ ע 15 ᵋ

ɟ 
3.12 2019 10 -2020 1 ⱴ ᵬ  ל

 

(a) Һ ᵬ Ṝ 

 

 

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

  
(f) ԍ NDVI ᵬ ̂ⱴ ̂ ̃ ̂ ̃) 

  
(g)                                                                            (h)  

 

3.15 ⱴ ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

Ὓ┤ 

  ẋ  

ᾦᵋ 

(mm) 

 

(%) 
ᾦᵋ(ÁC) 

 

(ÁC) 

ᾦᵋ 

(MJ/m
2
) 

 

(%) 

  ┤ пул л -мΦп -лΦн ому л 

  Ⱳ┤ мрр -т -рΦр -лΦу нтс -п 

 
3.16 ⱴ ῾ҙ № 2019 10 -2020 1 ҍ 5 /15 ̂5YA/15YÃ ῾  

№  

 ᶛ ᶃ ’  

╠ṿ 

(gDM/m
2
) 

15

(%) 
╠ṿ(%) 5 (%) ╠ṿ 

  ┤ 52 0 99 1 0.92 

  Ⱳ┤ 36 -11 49 30 0.93 
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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]  

Є 10 ѻ ѣָאự ự

ɟ 

Έ Ịậ 15 ע ᵞӌ 5%

ᵞ  1.2ō ẋ Ќ Ὓ Ὓ

┤ 10 ΄ 10 Ϊ ɞ11 ΄ Έ 12 Ϊ Ќ η

ự Ӛ Έ ֒Є Ὓ Ѵ 10 ΅ ɞ11 ΅ ѣ

אָ 12 ΅ ψ ;Χ Ị Ὓ ┤ ӌЌ ɟ Є

10 ΄ Έ 11 Ϊ Ὃ ͭ Ị Ὓ┤

Ќ ɟּמ Ќ ѴΈ Ќ

Ѵ BIOMSS ᵞ  1%ɟ 

Ќ NDVI Ӛ Ӛ ӑ • Ќע Έ

5 2019 11 ѻӌψᾦӚ •ӌЌ 12 ѻӚ

• Ќ 2020 1 ѻӚ • Ќ 5 ӱ Ӛ •

Ὓ  NDVI ᾄ ΄ ᾉ ͭ גּ ɟ2019

10 ѻу 41.4% ┤ Ӛ • Ќ מּ Ќ

Ѵ 12 ѻӚ • Ќ ԉ ᾉ 55.1% 2020 1 ѻӚ

• Ќ ԉ ᾉ 92% Ќ Џ ẻє

Ị Ὓ NDVI Ὃ ᵋɟ ӑ ΄ ᾉ

Ӛ • Ὓ ἀ ӱ ἀ Ὓ Ϊϝ ᾉЄּג ӑ

ӱ ἀ η 0.95 Ị ԉΈ  5 

ɟ 

ψ ΄ ᾉ ỡ ỡ ᾂЌ ự Ӛ ự Ӛ

• Ќ ɟ 

┤ Ὓ  

Ќ ᾏ ɞ ᴨὛ┤ѣָא Ѵ Ү ὛηẲΧ ┤

Ὓᾄ 33 ⁫ - Έ ┤ ┤ 34

→ Έ ┤ 32 Ϊ ẍ Έ ┤ 31 Θ

Ӛ ┤ 36 Ӛ ┤ 35 ҎᾂИ Ⱳ┤ɟӚ

┤ θ ℅ ⁫ - Έ ┤ ┤ɞ →

Έ ┤ Ϊ ẍ Έ ┤ɟ 

⁫ - Έ ┤ θ ự ┤

CropWatch Έ ᵞ 15 ע 5% ᵞ

1.3°C ẋ ᵞӌ 4% ӌЌמּ ẋ Ѵ Έ 5

ᵞӌ 1%ɟ Ќ NDVI Ӛ 2019 10

ѻ ┤ Ӛ •ӌЌ Ќ 11 12 ѻ ┤ Ӛ •ӌЌ

2020 1 ѻӚ • Ќ ɟΈ 5

ԉ 100% ΐ ┤ ӑ  VCIx η 0.94 ┤

ɟ 

Έ → Έ ┤ θ Ӛ CropWatch 

Ị ┤ Ќ ᵞ  1.0ō ẋ ᵞӌ

2% ᵞӌ 2%ɟ Ќ NDVI Ӛ 2019 10 ӌ
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ψᾦ ┤ Ӛ • Ќע 11 ѻ ┤ Ӛ •ӌЌ 12

ѻ΄ ψ Ќ ΐ 2020 1 ѻ Ќ 5 ɟ ┤

ԉ ᾉ 100% ΐ ӑ  VCIx η 0.96 ┤ Ӛ • ɟ 

Ϊ ẍ Έ ┤ ︠ͭΧθ ┤ Έ  15 ע

ᵞӌ 13% ᵞ  1.5ō ẋ ᵞ 6% מּ Ќ

ᵞ  7%ɟ Ќ NDVI Ӛ

2019 10 11 ѻ ┤ Ӛ • Ќע 12 ѻψ Ќ 5

ɟ ┤ ԉ ᾉ 100% ΐ ӑ┤  VCIx η 0.95 ┤

Ӛ • ɟ 

Θ Ӛ ┤ ♇Єͭ Ѝ ᵞӌ 6% ᵞ  

1.6ō ẋ ᵞ 4% ᵞ 8%ɟ Ќ NDVI Ӛ

2019 10 11 ѻ ┤ Ӛ • Ќ 12

┤ Ӛ • Ќ 5 ɟ ┤ ԉ ᾉ 100% ΐ ӑ┤

 VCIx η 0.96ɟ 

CropWatch Έ Ӛ 15 ע

┤ ᵞ 4% ᵞ  1.0ō ẋ ᵞӌ 7%

ᵞ 9%ɟ Ќ NDVI Ӛ ┤ Ӛ •Έẻє┤ Һ

2019 10 ψᾦӚ •ӌЌע 11 ѻӚ •ӌЌ

12 ѻ΄ Ӛ • ╙ 2020 1 ѻӚ •

Є 5 ɟ ┤ ԉ ᾉ 100% ΐ ӑ┤  VCIx η 

0.91ɟ 

  Ị ҎᾂИ Ⱳ ♇Єͭ Ѝ ΐ ᵞӌ 9%

ᵞ  1.1ō ẋ ᵞ 1% Έẋ Ѵֺӽ

ᵞ 2% ┤ ԉ ᾉ 100% ΐ ӑ  VCIx η 0.95 Ќ NDVI Ӛ

Є 11 ѻ ┤ ӑ Ị Ӛ • ӑ Ќע

ΐ Ќ 5 ┤ Ӛ • ɟ 

 

3.13 2019 10 -2020 1 ᵬ  ל

 

(a) Һ ᵬ Ṝ  

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

  
(f) ԍ NDVI ᵬ ̂ יּ - ҍ ̂ ̃ ҍ ̂ ̃) 

  
(g) ԍ NDVI ᵬ ̂Ҭ ᾥ ҍ ̂ ̃ қ ᵬ ̂ ̃) 

 
 

(h) ԍ NDVI ᵬ ( ᵬ ( ) ᴠ≠֒ ( )) 

 
(i) Ԋᴆ                                                                         (j)  
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3.17 ῾ҙ № 2019 10 -2020 1 ҍ 15 ̂15YÃ ῾ҙ  

Ὓ┤ 

  ẋ  

ᾦᵋ 

(mm) 

 

(%) 

ᾦᵋ
(ÁC) 

 

(ÁC) 

ᾦᵋ 

(MJ/m
2
) 

 

(%) 

⁫ - Έ

┤ ┤ 
опф р сΦп мΦо мсф -п 

→ Έ ┤ опл л сΦн мΦл мфс -н 

Ϊ ẍ Έ ┤ нпо -мо рΦо мΦр нон с 

Θ Ӛ ┤ нну -нл рΦс мΦс ннн п 

Ӛ ┤ омп п рΦм мΦл нмо -т 

ҎᾂИ Ⱳ┤ опр -ф пΦн мΦм нфм м 

 
3.18 ῾ҙ № 2019 10 -2020 1 ҍ 5 ̂5YÃ ῾  

№  

 ᶛ 
ᶃ

’  

╠ṿ 

(gDM/m
2
) 

15

(%) 
╠ṿ(%) 5 (%) ╠ṿ 

⁫ - Έ

┤ ┤ 
по -м млл л лΦфп 

→ Έ ┤ пф -н млл л лΦфс 

Ϊ ẍ Έ

┤ 
рс т млл л лΦфр 

Θ Ӛ ┤ рп у млл л лΦфс 

Ӛ ┤ рл -ф млл м лΦфм 

ҎᾂИ Ⱳ┤ сп н млл л лΦфр 
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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]  

 

Ị Ӛ ῍ Ќ 11 ự

ɟCropWatchỡ ♇ ᵞ Ὓᾄᵞ 99%

0.5ɫ ẻΪ ЉѴθ זּ 10 1 ѻɟ Ќ θאָ Ӛ לּ

ẋ ηӚ θ ᾏ Ị ẋ

ᵞӌ 0.4% ᵞӌ 14%ɟậ NDVI

10 11 Ӛ •ӌЌ 12 Ӛ • ᾉ

ɟNDVI 6.8% ┤ Ӛ • Ќ 5 60.3%

┤ ӌЌ 32.8% ┤ 12 ᾦᵞӌ 1 ѻ ╙ ɟậ ӱ

ἀ η 0.85 Ӛ ԉ 5 8% Ӛ • ɟ 

┤ Ὓ  

┤ ᾏ ɞ ᴨ┤ָא Ѵ ὩὛηאָ 3 ΧỡΖ ┤ ẻ

ΪΠΧ ЌӚ Х Ὓᾄ ; אָ Ϊ ╩ ┤

┤ɟ 

; ┤ ᵞ 121% ┤ᵞӌ 39%ɟΠΧỡΖ ┤

Ќ ẋ ὰ ӌЌ♇ ɟ ; ┤

ᵞӌ 72% ┤ὰᵞ 16%ɟ ; אָ Ϊ ╩

┤ ԉᵞ 6% ӱ ἀ η 0.84 ΠΧ

┤Ὓᾄηᵞ 10% 0.95ɟ ЌӚ • NDVI 10 11 Ӛ

•ᵞӌЌ♇ 12 ɟ Ќ אָ θ ỡΖ┤

Х · ӄ ᾂЌ

Ӛ ɟᵋ 10 Ҙ ᾉự

Ф ; אָ Ϊ ╩ ┤ ΅ ɟ

Ӛ • ͭ ѻ ᾉЄ ɟ 

 
3.14 2019 10 -2020 1 ᵬ  ל

 

(a) Һ ᵬ Ṝ  
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(b) ԍ NDVI ᵬ  (c) ᶃ ’  

s  

(d)NDVI                                                                   (e) NDVI  

  
(f) ԍ NDVI ᵬ ̂ ҈ Ҭ ̂ ̃ ̂ ̃) 

 
(g)                                                                  ̂h̃  

 

3.19 ῾ҙ № 2019 10 -2020 1 ҍ 15 (15YA) ῾ҙ  

Ὓ┤ 

  ẋ  

ᾦᵋ 

(mm) 

 

(%) 
ᾦᵋ(ÁC) 

 

(ÁC) 

ᾦᵋ 

(MJ/m
2
) 

 

(%) 

; אָ Ϊ ╩  108 108 108 108 108 108 

 6 6 6 6 6 6 
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3.20 ῾ҙ № 2019 10 -2020 1 ҍ 15 /5  (15YA/5YA) ῾  

Ὓ┤ 

 ԉ ӱ ἀ  

ᾦᵋ 

(gDM/m
2
) 
15 (%) ᾦᵋ(%) 

5

(%) 
ᾦᵋ 

; אָ Ϊ ╩  203 203 203 203 203 

 128 128 128 128 128 
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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 
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[ETH] ḇ ֒ 

 

Єθ Ϊ Ӛ θ ℅

ɟΈ ע 15 ậ ỡ ỡΖ Х ᾂ 10

1 ᵞ 72%ɟ ᾂЌ Θ╩┤ Ϊ ┤ Х

2 5  ɟậ ẋ ᵞӌ 3%ɟ ᵞ 12%

Х ͭΧ ᾂ ɟ ԉᵞ 3% ậ ӱ ἀ η 0.97ɟ

NDVI ░ậ 62.5% ┤ ẻ NDVIɛ ᵞ

Ќ 5 ɟ ӑ CropWatch Ὃ ᾂ Ӛ

ἀɟ Ѫ ◓ ᾉ ϝҘ Ὓ֒ ɟ┤

Ὓ  

┤ Ὓ  

ֻ И θ Х┤℅ Θ╩ ┤ɞ ┤ Ϊ→

Ⱳ┤ɟ 

Θ╩ ┤ ᾉ 241mm ᵞ 112%ɟ ┤ Έ ע

15 ᵞӌ 0.3°C ẋ ᵞӌ 10%ɟ Ќẇ

ᵞ 13% ԉᵞ 9%ɟNDVIɛ ϝ Ќ ӱ

ἀ η 1.06ɟ ᾂ Ӛ ἀ Ѫ ┤

ɟ 

┤ ᾉ 624mm ᵞ 96%ɟ ┤

ᵞӌ 1.1°C CropWatch Ќ ɟẋ ל נּ·

ԉ ᵞ 1%ɟ ᵞ 4% ┤

Х ᾂɟ NDVI Ӛ NDVI ╓ ѻ Ќ

ɟ ӱ ἀ η 1.01ɟ CropWatch Ӛ ἀ

ἀ ɟ 

Έẻє ┤ͭ Ϊ→ Ⱳ┤ϝ ᾉ ᾂ Ѵɟ ᵞ

73% ┤ ᵞӌ 0.1°C ẋ ᵞӌ 3% ẻє CropWatch

Ќ ɟΈ 5 ᵞ 16%ɟ

NDVI Ӛ ь 10 ᾉ 11 NDVI 12 1

NDVI Ќ ɟ ӱ ἀ η 0.96ɟ ӑ Й Ѵ ᾂЌӚ

Хɟ 
3.15 2019 10 -2020 1 ḇ ֒ᵬ  ל

 

(a) Һ ᵬ Ṝ  
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(b) ԍ NDVI ᵬ  (c) ᶃ ’  

 
(d)NDVI                                                                       (e) NDVI  

 
 

(f) ԍ NDVI ᵬ ̂қ ̂ ̃ ̂ ̃) 

 

 
(g) ԍ NDVI ᵬ Ҭ  


