


図３ 地球大気のエネルギーバランス（IPCC第３次報告書より） 



 温暖化概論（水循環） 
 

 地球水循環研究センター 

 中村健治 

 

 

 

 

 

Global warming 

 

Clapeyron-Claucius’s law  7 % each 1 degree Celcius. 

 Model: o. k. 

 Data: not clear 

 

Complex, spatial/temporal variations 

 Difficult to get reliable results from data analyses 

 



Local 

 Warming  inversely correlate with precipitation. 

 However, some area, positively correlates. 

 

Extremes affect long-term trends. 

 Frequency of El Nino, number of typhoons,  Sahel drought, etc. 

Global warming 

  Reduction of snow -- > reduction of snow on mountains 

  

Aerosol effects 



“CLIMATE CHANGE 2007”, (CAMBRIDGE UNIVERSITY PRESS), Figure 3.12. p254 



“CLIMATE CHANGE 2007”, (CAMBRIDGE UNIVERSITY PRESS), Figure 3.13. p256 



“CLIMATE CHANGE 2007”, (CAMBRIDGE UNIVERSITY PRESS), Figure 3.14. p257 



“CLIMATE CHANGE 2007”, (CAMBRIDGE UNIVERSITY PRESS), FAQ 3.2, Figure 1. p263 





Orbit 

Altitude 

Inclination 

Circular（Non-Sun Synchronous） 

350km (402.5km since Aug. 2001) (±1.25km) 

35 deg. 

Sensor 

 

Precipitation Radar (PR) 

TRMM Microwave Imager (TMI) 

Visible and Infrared Scanner (VIRS) 

Clouds and the Earth’s Radiation Energy System (CERES) 

Lightning (LIS) 

PR 

TMI 

VIRS 

LIS 

CERES 

High-gain antenna Solar paddle 
Observation of tropical 

rainfall (Driving engine 
of global atmosphere) 

 

US-Japan joint mission 

(Japan: PR, Launch,  
   US: Bus, 4 sensors, 

operation) 

 

Launched in Nov., 1997. 
Still under operation 

 

First space-borne 

precipitation radar 

developed by CRL and 
NASDA 

Tropical Rainfall Measuring Mission: TRMM 

COMMUNICATIONS 

RESEARCH 

LABORATORY 



Global Monthly Accumulated Rain by TRMM/PR 
(Estimated Surface Rain 1997/12 – 2010/05) 

The total decrease in PR e_surface rain by altitude change is estimated to be 
5.90% on average in a global scale. 

Data continuity was kept by calibration for B-side H/W. 
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図８ 降水の緯度分布 


