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ZNHDEBEBZFZED RN (2/31) (Outline of today's lecture)

° i‘lij,-ﬁkﬂ('/ﬂﬁ E%@ EE (17) (Basics of global water cycle; GWC)
- RXUKTEER (8) (Synoptic scale or general circulations)
- TAERK - AT —IJVDELY (6) (condensation, scale interaction)
- K3LZ (3) (Hydrology)

c BIET — A ZRWEHEOKEERETE=4 Y >V (10)

(Monitoring of GWC derived from satellites dataset)

- YTAEE), e ERKBET (3) (Convective activity, outgoing
long-wave radiation [OLR])

- B&oK (4) (Precipitation)
- ME4EJEEN (3) (Vegetation activity)

o KXY IZ (2)(Concluding remarks)
- FAHLUEEROFE (1) (References)
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GPCP Monthly Mean Precipitation Rate (mm /day)
Average of 1/1979——10,/2002
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4 PRINCIPLES OF HYDROLOGY
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Figure 1.1 Schematic diagram of the hydrological cycle.
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Tropical Rainfall Measuring Mission: TRMM

Solar paddle High-gain antenna

Orbit Circular Non-Sun Synchronous

Altitude 350km (402.5km since Aug. 2001) (+1.25km)
Inclination 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)

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
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Precipitation Observation by satellites

CMAP.GPCP annual (Nov.-Oct.) precipitation

920

o e o -Retrieved or inferred by satellites
o001 | > Microwave imagers (e.g., SSM/I)
EEE --> Emission or scattering

- = > Thermal-IR (e.g., GMS, AVHRR)

| [ 11 | --> Tbb or Fc into rainrate
1980 1983 1986 1989 1992 1995 1998
1unil:n1nﬂdu1.".flil:.'r[ (e.g., GPI).

"
(b)Y CMAP linear trend (1979-19099) 1.0 02 012 1.0

910 +
900 -

90

>CMAP (Climate Prediction Center Merged
Analysis of Precipitation; Xie and Arkin, 1996; 1997)
> Merged SSM/I, rain gauge (non-corrected)
> Monthly & pentad mean precipitation with
2.5°x 2.5° grid

>GPCP (Global Precipitation Climatology Project;
Huffman et al., 1997)
> Merged modified GPI (GOES Precipitation Index),
SSM/I, rain gauge (corrected)
> Monthly with 2.5°x2.5° grid (more fine also av.)
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Annual mean NDVI in 2000
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MER =

Rs¥+ RstM+ L4+ L =(1- ¢ )Rs¥+L¥+ ¢ Ts*= Rn

Rs: e HT (RBst) , L: RBEWET (kAT
L FOE grmcarsme) , T EOF GEEA»SRE o fFfEEh3)

oL Hﬂi"%ﬁ V4 J)2QN P (surface albedo, T DEFIC TIERE 7L
[planetary albedo] & [IEFFTEHKRESWVWMNERDDTIERE!)

Ts: iﬂ%ﬁ/ﬂ%}g, Rn: 1F Eﬁkﬁﬁtﬁﬂ‘ (8 % ULMIALBET [net radiation])

AN T

Rn-G=IE+H+ A

G: HARANHIT T EAE GhhBRE ; soil heat flux),

1E: ?&*%}1’7 A, X CGERU+HZEF (T + R OFEKT) ; latent heat flux)
H: E;&j R, 7 A (B ; sensible heat flux)

A: FEFUIR (Advection term ; #+AIHREH—HTHNIZERL S )
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