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Increasing GSL over zonal 60 N
due to warming in spring
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Water dependent (arid & semi-arid)
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Over Sahel with surface temperature (Ts)

 PAL (pathfinder AVHRR land): Original

dataset period was: 1981-2001, *but to avoid the
systematic trend due to sensors changes, use: 1995-
1999 (5 years, NOAA-14). NDVI, ch.4 & 5 (thermal-
IR) used. Surface temperature (Ts) was estimated by
Price’s classical split window.

— Ts stress index (defined here):

NDVI > 0.1 (vegetated or not) &
Ts > 35 degC* (heat stessed)

NDVI > 0.1 (vegetated or not) &
Ts > 5 degC* (Kira’s warm index)

Ts stress index =

*35 degC in Ts is threshold to classify forest or grass/crops
(Nemani and Runing, 1997)




Overlay TRMM-PRrainfall (contour)

on Stress Map (Over Sahel)
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“always Stressed Or not Color chart IVb (cf. page 401): Dry regions and regions with precipitation surplus on

parth. The classification is based on the ratio of annual precipitation and potential regional

= Fvapotranspiration (Pr/ET,, ). Arid climate below 0.3; semiarid climate 0.3-0.6; subhumid
[ ] 1500 m m/year IS I I laybe fo rest Or not I-h'mun' 0.6-0.9; humid climate 0.9-1.5: perhumid climate above 1.5. (After UNESCO

979; Box and Meentemeyer 1991). For insights on aridity indices based on meteorological

nformation, see Thornthwaite (1948); Grigorjev and Budyko (1956); Lauer et al. (1996)



Through surface moisture status
(SMS; as proxy of soil moisture)
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Combination usage of vegetation index & surface temperature (TVX)



Application TVX over Thailand
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Apply TV X over Thailand [2]
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(a) A date from “dry” to “wet” by TVX
(b) A date “onset” of vegetation
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Radiation dependent (Tropics)
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— Nemani et al., 2003 Science, Hashimoto et al., 2004
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2km: Sampling number, 4
statistical problems at low level e —— |
3.5km: echo peak concentration = -
To avoid the trace of BB ES
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Hirose and Nakamura, 2002, J. Climate
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Frequency of DD occurrence for convective rain over India
Nos DD/Nos rain X100 [%
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Latitudinal time-section illustrating the relationship between maximum total rainfall (100
mm/month, thick line), strong conditional rainfall rate (5 and 3 mm/h, dashed and thin line)
and clear DD occurrence (IVG<-0.5, light (>20%) and dark (>40%) shadings) over India.
Hirose and Nakamura, 2002, J. Climate




I\VG map during 1998-2000 (red: DD)
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I\VG map during 1998-2000 (red: DD)
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TV X response over monsoon Asia (Higuchi et al., 2006 Hydrol. Process)

a) Delhi (India, Tropic) b) Shouxian (China, Temperate)
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Regional response difference via

NDVI-Ts space
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Red (Stress Index) — Green (annual NDVI)
— Blue (VRamfaIIDz composﬂe
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(cont.) RGB composite over
‘Monsoon Asla
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