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in­situ data are critical
for quality assurance of FCT products.

in­situ data help you to ...
1. trust or distrust a map.     

2. judge which map is the best. 





  

Classic in­situ data for remote sensing:
 particularly for radiometric products of satellite sensor

http://www.qa4eo.org/docs/QA4EO-WGCV-IVO-CLP-004_vDraft.pdf

But we also need in­situ data for higher level products: 
forest cover, biomass, etc.

in situ data = Optical characteristics of the ground surface



  

Eruption: July 2000

Example: Damage & recovery of forest after a volcanic eruption

Koyanagi 2009, Master thesis, Univ. Tsukuba by Prof. Kamijo, Univ. Tsukuba



  

黄土高原
（Google 

map）

Example: Aforestation in China

Koyanagi 2009, Master thesis, Univ. Tsukuba



  

黄土高原
（Google 

map）

Example: Aforestation in China

Koyanagi 2009, Master thesis, Univ. Tsukuba http://www.toyota.co.jp/jp/news/08/May/nt08_036.html
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Getting in-situ data is laborious...



  

in­situ data for FCT should be ...

­ Open to public  (So that everybody can check their reliability.)

­ Worldwide (Because FCT products are global.)

­ Described comprehensively (geolocation, time stamp, etc.)

­ Dynamic (Forest cover changes in time.)

How can we get, share, and utilize 
the in­situ data systematically?



  

GoogleEarth



  

photo on GoogleEarth Valuable source. But no reliable location or time information.



  

field photo library in Univ. Oklahoma

- Not necessarily confluence points
- Geographical concentration is a problem



  

Degree Confluence Project (DCP)

“The goal of the project is to visit each of the latitude and longitude 
integer degree intersections in the world, and to take pictures at each 
location.”

http://confluence.org/

... a new type of hobby.
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Degree Confluence Project (DCP)

People satisfy themselves
watching many zeros.

http://confluence.org/



  

Degree Confluence Project (DCP)

Lots of information: geolocation, date, photos, text in detail, ...
--> useful in-situ data for satellite products! (Iwao et al., 2006 GRL)

http://confluence.org/



  

Coverage of the confluence points already visited

http://confluence.org/

Degree Confluence Project (DCP)

- There are 14,029 confluence points (excluding ocean).
- About 6,000 confluence points have been visited.



  http://www.eorc.jaxa.jp/ALOS/en/guide/forestmap_oct2010.htm

Degree Confluence Project (DCP): application

in­situ data for 
validation of 

JAXA Forest Map



  

repeated visits

no visit

- More than half of the entire confluence points have never been visited.
- Few points have been visited repeatedly.

Data provided by Kato & Sasai, 
Nagoya Univ.
Supported by GCOM-C, JAXA

Degree Confluence Project (DCP): problem



  

Degree Confluence Project (DCP): crisis?

- Number of visits (including repetition) is decreasing.
- People may be loosing passion for this hobby.

Data provided by Kato & Sasai, Nagoya Univ.
Supported by GCOM-C, JAXA



  

What if you want more than single photos?

Collaborate with scientific “ground netwoks.”

- PEN

- ILTER / JaLTER / Moni1000

- FluxNet / AsiaFlux / JapanFlux
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MODIS 8-day 
composite

16 sites in Japan
11 sites abroad

●

●

Automatic spectrometer 
(VIS/NIR/SWIR) Automatic 

Digital Fish-Eye 
Camera

Sunphotometer
(for aerosol)

PEN (Phenological Eyes Network)  ... 2003-

Connecting remote­sensing and ground



  

落葉針葉樹林（富士北麓サイト；カラマツ）

常緑針葉樹林（高山C50サイト; スギ）

落葉広葉樹林（高山サイト；ダケカンバ・ミズナラ）

水田（真瀬サイト；コシヒカリ）

草原（筑波大TERC；ススキ・セイタカアワダチソウ・クズ）

草原（筑波大学菅平高原実験センター；ススキ）

Key1: Seasonal change
自動魚眼デジカメによる群落定点写真 （PEN）



  

GRVI＝0

2004 2005 2006 2007 2008

DOY295

DOY134 DOY141 DOY142 DOY142 DOY136

DOY303 DOY291 DOY301 DOY295

Spring

Autumn

GRVI＝0

By Takeshi Motohka, JAXA

PEN (Phenological Eyes Network) 



  

▲▲water/coast

■■grass

●●forest

Sub Core site

46 sites（April 2009）

http://www.jalter.org/

ILTER (International Long Term Ecological Research Network)

Japan Long Term Ecological Research Network



(c) JAXA

ALOS PRISM/AVNIR-2, 2010/09/09 

In-situ stands

Nayoro city

ALOS PRISM

Digital canopy 
height model
Vs. biomass

ALOS 
PALSAR

Backscattering 
coefficient 
vs. biomass 

Forest biomass estimation
• In-situ tree census data are provided by Hokkaido University

 (Dr. Yoshida, Dr. Shibata, and their members). 



Website:　http://www.biodic.go.jp/moni1000/

by the Ministry of Environment of Japan (2003-) 

“Monitoring Site 1000” in Japan

- so called “monisen”
- Network of long-term research sites for biodiversity assessment
- collaborating with JaLTER
- Tree census ・・・　49 sites
- Located at various forest types

In situ Biomass Data



  

JAXA

JAMSTEC

JapanFlux JaLTER

Remote sensing community

Earth simulation community

Flux communty
FluxNet
AsiaFlux

Ecosystem communty
ILTER

JJJJ­Community ... a collaboration group 
of JAXA, JaLTER, JapanFlux, and JAMSTEC.  

JJJJ



  

Ground information of Africa is needed, required, hoped, and 
wished!



Conclusion
- Let's become happy by sharing and connecting each other. Less politics.

- Let's make more “good practices” than “standard protocols.”

- Let's make use of mobile gadgets (smart phone, GPS video coder, etc.)

- Let's repeat visiting to same points --> temporal change.

- Let's “rescue” numerous photos taken by amateur people.
* Give geolocation & time stamp to each photo
* Digitize (scan) and store.
* Visit again and again.    --> historical change.

- Copyright issue. Creative Commons? ODbL?

- Let's collaborate with existing scientific ground networks.

Land cover WS in Tokyo, supported by JAXA (May 25, 2012)
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