
↑ṧ‎ ║ ͖ὢ╢
ˉḘ Ḑ ˾

2018-10-23
ṥ˼Ҋ ╧‗∙
Ἒ⸗Ҋ Ἐ↓
╩ Ҋ ḓЬ↓
♆ϳҊ Ɑ◐╪

2018 ͖ừ⌐Ἐ ở↑■ ᾂװ



1. Ὕᶴ
1.1. ‗Ὕṧ

Ἐ↓ (Ἒ⸗Ҋ ̧) 

↑ṧ‎ ║ ͖ὢ╢ ˉḘ Ḑ ˾
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×ḡ˼

×ᶙ♅

ÁGK-2A ͖Ḗ ‗Ὕṧ Ợ Ό̃ᵖּס ˉḘ Ḑ ↑
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╧ᴚ♅ ḡ˼
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ȼ TVDI(Temperature-Vegetation Dryness Index)

(Anderson et al. 2007; Hain et al. 2009, Sandholtet al. 2002)

: ‚ὡṪ̓ TVDI Ợ╪╥́̕ᾏ

(TVDI Ἅ: 0 (ʋ ) ~ 1(ɣ ⱳ ‚ ))

⁴͙Ἄ

ȼ TDVI╢◌♣ (Wigneron et al. 2003) : 

(1) ᾏỸ╪Ữҍ♠╖ᴛᵤ╘₅⁵⁄Ἄ ‚ὡṪ ♬⁄┬↔

(2) χ ╪ ᴛ ─Ἓ̕ ̓ Ἓ ̆ẋ̪ ͙⁄┬↔

Č ʺᾎ̛ἐ + ͐ ♠Ω(NIR) + ⁸♠Ω (GK-2A) Вө

<TDVI ˉХ>

LST = a+bNDVI 

(ᾏ ᾌ: a, b ѡ̒ ■ᴫ›Ἁ˷♩ӄѡ˾ὝӦ)

ὝὠὈὍ
ὒὛὝὒὛὝͺ

ὒὛὝͺ ὒὛὝͺ

LSTmax= a1 + b1 (NDVI)

LSTmin= a2 + b2 (NDVI)



1. Himawari ͖Ḗ ‗Ὕṧ Ợ ͖ὢ ˉḘ

ÁTVDI ּקὝ

ÁLST ̃ Ҳṏ♩

ÁGLDAS Ḑ ᵞ╧ ᴘ ⌐Ἐ ‗Ὕṧ ♩ṏ ↑

2. ‗Ὕṧ Ợ ᾏ Ὕ

Á⌐Ἐ■ᴫ: ᵞ₫ᵖ, MODIS

Á₂⁮: ḖҲ, Ҽῳᾋῳ, ♆̬

5

⁴̬ ϼ↑



× ‗Ὕṧ Ợ קּ

ÁˉḘ †„ : ╧ᾫ

Á Ӣ ̬Ἐ : 

‗Ὕṧ Ợ Ό̃ᵖּס/ ˉḘ
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Input Data 

(Satellite + Model)

1

Cloud Masking

(Satellite)

2

TVDI
3

SM Retrieval
4

NDVI LST

LST (Elevation 
Effect)

Cloud Product

TVDI Calculation

SM Retrieval

SM=f(TVDI) 

GLDAS



7

FD NDVI (1d) FD LST (10m)

FD LST (1d) 

composite

TVDI (10d)

SM (10d)

FD LST (10d) 

correction for 

elevation effects

FD NDVI (10d) 

composite

FD LST (10d) 

composite

Flow chartHimawari -8 ͖Ḗ SM Ợ Ό̃ᵖּס

ü ░ᴏ▫ᴮ: 
1) Full-Disk NDVI (1▀)
2) Full-Disk LST (10Ṫ)

ü ὡ︡: ETRI Ⱡ̑ Testbed⁄Ἄ Ⱡ̑

(1) ♣̯(Full Disk) LST (10Ṫ)
ʀ 2017.07.11- 08.07
(ɂ UTC02:40, 14:40 ▫ᴮѤ ′╛
▫ᵐ ᾎʼ ▫ᴮҵ ▀Ṩ ′╛)

(2) ♣̯ NDVI (1▀)
ʀ 2017.07.03.-08.07.

ü Ἓ:  10▀ ͌ NDVI ₮ LST 

ü ̆ҵ ̓(Elevation effect) Ṓ♬ : LST

ü TVDI (10▀ ͌) Ỹụ
Ą SM (10▀ ͌) ụ



˷̐: Ἐ LST
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FD LST (1d) and FD NDVI (1d)

ʀ 1▀ ͌ LST ₮ NDVI (ă GK-2A ῼ̆ᵙּצ ụ ᶹ, ̑לҍ, Ṩ˿ҍ)
- 2017.08.03. 



˷̐: ᾌỵ┘ ṇ ̃Ҳ₫ LST ̒ ˾╢ ₆
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Barren or sparsely vegetated 

(R2=0.816)
Grasslands (R2=0.444)

- Himawari ■ᴫ (2017.07.13)

'ɇ˾Ὕѡ GK2A Ṇ˼ӄ„‎ .)

Closed shrublands (R 2=0.028)Evergreen Needleleaf forest 
(R2=0.000)



˷̐: ᾌỵ┘ ṇ ̃Ҳṏ♩ LST

Land Type Slope (K/km) R2 Elevation 

correction

1 Evergreen Needleleaf forest -0.015 0 X

2 Evergreen Broadleaf forest -2.178 0.098 O

3 Deciduous Needleleaf forest 1.000 0.036 X

4 Deciduous Broadleaf forest -1.339 0.026 X

5 Mixed forest -1.957 0.075 O (>2km)

6 Closed shrublands -1.321 0.028 O (>2km)

7 Open shrublands -1.130 0.042 O (>2km)

8 Woody savannas -1.684 0.103 O (>2km)

9 Savannas -1.742 0.111 O (>2km)

10 Grasslands -2.352 0.444 O

12 Croplands -3.349 0.403 O

14 Cropland/Natural vegetation mosaic -2.068 0.214 O

16 Barren or sparsely vegetated -3.997 0.816 O

LST0m = LSTobs- Slope (K/km)ƑElevation(km)

ɂ ϻ╘ Ữ́̕ὡᵑ Ṓ╪Ѥ ᾏỸ┬ ⁄Ѥ ̆ҵṒ♬╙ ♠↔ תּ Ώ╛
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̃Ҳṏ♩♆ LST ̃Ҳṏ♩



˷̐: TVDI ˾Ὕ

Land Type Slope offset R2 (%)

1 Evergreen Needleleaf forest 0.308 -0.038 6.9

2 Evergreen Broadleaf forest 0.308 -0.038 6.9

3 Deciduous Needleleaf forest 0.308 -0.038 6.9

4 Deciduous Broadleaf forest 0.308 -0.038 6.9

5 Mixed forest 0.308 -0.038 6.9

6 Closed shrublands -0.344 0.360 14.2

7 Open shrublands -0.344 0.360 14.2

8 Woody savannas -0.861 0.685 10.5

9 Savannas -0.861 0.685 10.5

10 Grasslands -0.188 0.250 3.3

12 Croplands -1.043 0.734 22.4

14 Cropland/Natural vegetation mosaic -0.305 0.291 3.3

16 Barren or sparsely vegetated -0.191 0.187 2.2

Ṇ ᾌ: TVDI Ą ‗Ὕṧ: SM = (slope)Ƒ(TVDI)+(offset) : MODIS-͖Ḗ, GLDAS SM



˷̐: 10╪ ͉ LST, NDVI, TVDI

ʝ ˺̓: Himawari ͙ḙ LST,NDVI, and TVDI

- 2017.07.25 - 08.03 (10▀ ͌)



˷̐: ᵞ₫ᵖ ͖Ḗ ‗Ὕṧ Ợ

ʝ ˺̓: Himawari ͙ḙ ‚ὡṪ(SM)
- 2017.07.25 - 08.03 (10▀ ͌)



˷̐ ʹ♥Ẉ̧
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┬ᴁ⁄ἌⱠ̑ Ѥ ‚ὡṪ CCI(Climate Change Initiative)
(https://www.esa-soilmoisture-cci.org/node/93)

Soil moisture seasonality (climatology) derived from the combination of six 

active and passive sensors over the period 1979 to 2010 (Source: TUW)

Himawari ͙ḙ ‚ὡṪ(SM)
- 2017.07.25 - 08.03 (10▀ ͌)

https://www.esa-soilmoisture-cci.org/node/93
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1.2. Ὕ

Ἐ↓ (Ἒ⸗Ҋ ̧) 

↑ṧ‎ ║ ͖ὢ╢ ˉḘ Ḑ ˾



×ḡ˼

- ̐ שׂפֿ → ӫ╓ᴘ ╩ Ὕ ᶘѮ ᵝ Ḑ ṧἊ

×ᶙ♅

ÁGK-2A ͖Ḗ Ὕ קּ ↑͖ὢ ˉḘ

⁴̬ ḡ˼ Ḑ ᶙ♅
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╧ᴚ♅ ḡ˼
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ȶ ВṊḙỢҵ
-ḙỢҵ(Reflectance) = f (░Ợʻ, ̳♥ּתὡ)

ȶ ◑Ṋᴛᶹֿפ⁄ӻᵐѻ‚ ḙỢҵᵑṒ▐



⁴̬ḟḶ
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ȶ ὡ₅⁵̓ ẋ ὡ ₅⁵ ̯Ṋ

- Bi-modal Ἓ ṪἍ

- ♠ В ἐ

- RGB Ἓ



⁴̬ ■ᴫ
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ȶ⁷̯₅⁵
-─ : ᵙ ╥ ʺ(Pampanga)ˆ₅⁵
- ὡỢᴗ:  2015Ц, 10∩ 25▀⁄ Koppu⁄╥ ḛỸ ὡ

Pampanga River in the Philippines MODIS True color ₅Ữө
(⅍ ) ὡ♣ (2015. 09. 16, 02:20 (UTC) ) 
(₡ᵐ ) ὡ (2015. 10. 25, 02:25 (UTC))



× Ὕ קּ קּ

ÁˉḘ †„ : ╧ᾫ

Á Ӣ ̬Ἐ : 

Ὕ קּ ͖ὢ/ ˉḘ
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Ὕ קּ Ό̃ᵖּס

ü ░ᴏ▫ᴮ: ḙỢҵ
(1) MODIS
(2) HIMAWARI


