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Background 2
- changes In hydrological cycle

e Many research has been done to detect
changes occurred in each component of
hydrological cycle.




Background 3
- changes In hydrological cycle

e Precipitation has been studied using
operational, satellite-bpased or model-based
measurements.

e According to IPCC report,

— Global'average precipitation has been increased
In 2%/century.

— But, non-uniform in time and space.
— controversy, as well




Background 4
- changes In hydrological cycle

e Evaporation from the land surface
—has no long-term measurement.
— Recent growing interestis that
“Pan evaporation may.serve as an index of the
landsurface evaporation.”




Pan evaporation

e Evaporation from open;water stored in the
pan evaporimeter.

— operationally measured/world-wide

class A pan



al.(1995, N A Ak |
In pan evapor nin e

i
)
;l‘v—{e\m
-1
i L I
Y 3E-'-Ill-ulll-luF!..ll.l
& W
Q
terrestria ’vaporatlon , Mt s F51
“Evaporation loses its strength” E M‘UW |
e Similar reports from India and 2 Jos |
Venezuela. 3= —
' AP ; M
E% (-6.5]

1945 1955 1965 1975 1965 1995 =



Literature review 2
Brutsaert and Parlange (1998, Nature)

Petersaon’s interpretation

decrease in pan evaporation

4 L

decrease in potential
evaporation
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decrease in terrestrial
evaporation

L contradiction
Increase in precipitation

New interpretation

decrease in pan evaporation
1 complimentary relationship

Increase in terrestrial
evaporation

L1l

Increase in precipitation
L
“accelerated hydro. cycle”?

Observational confirmation
with US and FSU data




Literature review 3

e Roderick and Farquhar (2002, Science)

—Increase in cloud amount and aerosol caused
decrease in the pan evaporation as well as the
terrestrial evaporation:

— 3rd interpretation of pan evaporation trends

decreasein pan evaporation
L

decrease in terrestrial evaporation




region.
' 4

— Decrease |

region.

e moist

....... 36 .
s .

E—18 M- ERRE.L(R L E{EEOSH (E—11 & 88,
Fig. 18 The same as in Fig. 11 except for pan evaporation Eva (monthly total).



Nemuro
oration data to Sapporo

ends in it. )
' #kﬂai ,Miyako

Wa||ma/
) .ldlatumoto
Data analy ) “Tokyo
_ 13 operatiohal stations Fukuoka Shionomisaki

run by JMA. (class A pan) " [ “shimizu
— period: 1967-2000 Kagoshima

— Pan evaporation and
meteorological vars.
“Naha

' o . Ishigakijima




q
o

=]
o

=]
o

- Pan evaporation anomaly (warm season)
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Result of detailed analysis

e No systematic relationship'with precipitation trends.

e VPD increases at 4 of the 5isites.
— The atmosphere has become drier

— This ¢an cause increase.inlandsurface evaporation.

« Camplimentary.relationship between the pan evaporation and
the terrestrial evaporation

e Supports Brutsaertiand Parlange(1998)

Decreasing pan evaporation indicate increasing terrestrial
evaporation

e The northern’stations give increasing cloud amount

— supports Roderick and Farquhar(2002).

Decréasing pan evaporation indicate decreasing terrestrial
evaporation




sSummary

e Pan evaporation shows-decreasing trends in
the last 35 years at most of the regions Iin
Japan.

e Decreasing trend of the pan evaporation in
southeast Japan; China, and India

=> common. to the monsoon Asia.




summary 2

e Cause of the decreasing pan evaporation

— At the northern stations
esdncreasing cloud amount and increasing vapor pressure
deficit
=> decreasing or increasing terrestrial evaporation
— At the southern stations

 increasing vapor pressure deficit
=>increasing terrestrial evaporation

® Interpretation of pan evaporation trends
differ in different climate systems.
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Complimentary Relationship

e Bouchet (1963)

— Some kinds of potential evaporation (e.g. pan) is
complimentary with terrestrial evaporation.

— Conceptual idea, empirically validated.
— Seen some practical applications.

pan evaporation

T
=

terrestrial evaporation

soil moisture




Observational Facts 1

Increasing air temperature
< due to either global climate change or local urbanization

Precipitation: increasing or decreasing, but not
statistically significant
— due to large interannual variability

Cloud amount.dncreasing in the north and no

change or slightly decreasing in the south (not

significant)

Pan evaporation

— contains larger scale climate information relative to the
precipitation

— all over decrease for all seasons




Quick View

e Quick view of the pan evaporation data
shows that the pan evaporation may have
some Information on the climate of broader

region in contrast to.the precipitation that is
more local.
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