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Numerical Simulation of the Asian Monsoon for the Mid-Holocene
Using a Numerical Model

Seong-Joong Kim", Bang Yong Lee', Yoo-Min Park', and Bong-Chool Suk?

'Korea Polar Research Institute, KORDI
*Marine Environment Research Department, KORDI
Ansan PO. Box 29, Seoul 425-600, Korea

Abstract : The change in global climate and Asian monsoon patterns during the mid-Holocene, 6000 years
before present (6 ka), is simulated by a climate model at spectral truncations of T170 with 18 vertical layers,
corresponding to grid-cell sizes of roughly 75 km. The present simulation is forced with the observed
monthly data of sea surface temperatures, and the specified concentration of atmospheric carbon dioxide,
while in the mid-Holocene experiment, orbital parameters such as obliquity, precession, and eccentricity are
changed to the 6ka conditions. Under such conditions, the precipitation associated with the summer
monsoon is enhanced over a wider zonal band from the Middle East to Southeast Asia, while no significant
alteration takes place in winter. The monsoonal wind also increases over the Arabian Sea, showing the
enhanced southwesterly wind during summer and northeasterly wind during winter. Overall, the strength of
the Asian monsoon is enhanced during the mid-Holocene, especially in summer, which is consistent with
the proxy estimates and other previous model simulations.
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Fig. 1. Temporal variations in summer insolation at the
northern hemisphere (65°N) and the southern
hemisphere (65°S) since the Last Glacial Maxi-
mum (LGM).
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Fig. 2. Temporal variations in a) obliquity and b) pre-
cession since the LGM. Units are in degree.
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o] Azt= dof Aol S ¥sE B HYdE =7
2ol #HZ|9k= A x| gkcH(Kutzbacha and Street-Perrott
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a) OBS Precipitation (DJF) b) MOD Precipitation (DJF)
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Fig. 3. Seasonal distribution of the precipitation for observed a) winter (averaged over December-January-February)

and c¢) summer (averaged over June-July-August), and simulated by the MOD in b) winter and d) summer.
The observed precipitation is from Xie and Arkin (1997).

a) HOL-MOD SAT (DJF)

b) HOL—MOD SAT (JJA)

-5 -4 -3 -2 -1 0 1 2 3 4 5 -5 -4 -3 -2 -1 0 1 2 3 4 5
Fig. 4. Seasonal distribution of the change in surface temperature between HOL and MOD for a) winter and b)
summer.
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Fig. 5. Geographic distribution of the change in a) pre-
cipitation and b) evaporation over lands.
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b) Lake Level Change

- drer o nochange + wetter -} much watler

— much drier

Fig. 6. Geographic distribution of the change in a)
annual mean precipitation minus evaporation
and b) observational hydrological budget change
retrieved from the change in lake level. Adapted
from Kohfeld and Harrison (2000).
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b) HOL—MOD Precipitation (DJF)
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Fig. 7. Seasonal distribution of precipitation simulated by MOD for winter a) mean and b) difference, and summer

¢) mean and d) difference.
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oFF HAd AL A st Al & Aol7t fle g
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Z7het, A= g FolMe A7t dadhe Ae
Z AEYolA "t} 5ol AeFY tE 7 Wl
£ RS, ofgfHlol vhis, 5 ofAlo}, QI 1|5l
Hoprlol Mol AA Frrt Uk A o= Yepdtt. §
H 1 FY, 53] EFuEIolAM = 7 2as e
2 YePdth(Fig. 7d).
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|52 9] 900 hPa®] H+ vy HWEIE H|wste] Htrt
(Fig. 8). @9 vlbd Bx 2 B A9l B &
315 wojFEr) & AL oo} UIEFAIN] A%
2% o= Qs a7|9te] WER ofAo} YoM F=
H 3|9 o2 vigho] Eojurhs FEHIE Hol7] wiol o
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2 Wsth(Fig. 8a). ¢HH oq5H o= U5, 53] EHlL
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Al #ck(Fig. 7Tc).
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a) MOD Wind (DJF)

) HOL—MOD WIND (DJF)
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gx5te= Aoz Jepdth o2 GFDLY #<F 7] H
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