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Temporal Correlation / Precipitation
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Land regions are lacking skills.  (From Bin Wang, 2006)



a. NORTHERN HEMISPHERE
MIDLATITUDE LAND

b. TROPICAL LAND
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Experiment  No. of simulations Length of each
identifier in ensemble simulation Total years Experiment description
A 4 200 yr 200 Prescribed, climatological land; climatological ocean
AL 4 200 yr 800 Interactive land; climatological ocean
AO 16 45 yr 720 Prescribed, climatological land; interannually varying ocean
ALO 16 45 yr 720 Interactive land; interannually varying ocean

The effect of land surface processes on the intesnanariability of
precipitation is larger than that of ocean in naittilde land regions in
northern hemisphere, and even in tropical land.

Koster et al., 1995, 2000



Impact of soil moisture on seasonal predictabilit

summer rainfall over North America

Index of Precipitation Predictability (JJA):
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Schubert et al., 2004, J. Climate, 17, 485-503.

Koster et al., 2000, J. Hydometeorol., 1, 26-46.

What istheimpact of land surface conditions on potential
seasonal predictability of summer climate over East Asia?



Brief Description of IAPOL _CoLM 3: TCCES

+ Originating from the end of 80 of 20th century
# Zeng et al. 1990, Zhang 1990, Liang 1996, Bi 199&%) 2004

+ Widely used in climate numerical simulation resbareer

global and East Asia
# Wang and Bi 1996, Lin et al. 1999, Li et al. 20R0g et al. 2003, Wang

2002, Jiang et al. 2003
+ Also used in short-term climate prediction, such as

summer flood and drought, spring sand trend, armhso
# Lang et al. 2003, Wang et al. 2004

+ Coupled IAP 9L AGCM with the Common Land Model

(Dai et al. 2003)
# Liu et al. 2007



v Land-Atmosphere Coupling Strength in
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Experiment design

+ Two sets of ensemble hindcasEXP_SSTs and
EXP_SSTs+SM) with 10 ensemble members have been
conducted, with atmospheric initial conditions takeom
NCEP/DOE reanalysis from 0000 UTC of 10-19 May dgri
1981-2000.

» EXP_SSTs: Land surface condition is generated ®yAR coupled
Atmospheric-Land Model (IAP9L_CoLM)

» EXP_SSTs+SM: Land surface condition is obtained byrdy the Land
component of IAP AGCM (i.e., CoLM) with GPCP pratgbion,

Instead of the model generated precipitation as iR B5STs
+ The observed SST is taken from the HadISST
+ Hindcast period: 1981-2000



Variance analysis method

+ Let B, represent the summer precipitation anommagdygiven grid cell during
year n of member i of EXP_SSTs

" 1 l
P==>P --l ensemble members averaged , 1 3 :
| & during year n o5 = N Z(p —P)* --external variance
n=1
m | Effect ofSSTand atmosphere j
‘ Contribution of
p EXP _ P EXP _ SSTs
P,EXP - SSI
> (I - 1)6/2 ,EXP _ SSTs
| Effect of SST, SM and atmospherej
/
o 2 \S/—a'z Contribution of
Q — P,EXP _ SSTs P,EXP _ SSTs +SM
P EXP SSTs +SM — | — 12 SST and LSC
( ) P,EXP _ SSTs +SM
QP,SSTS+SM _QP,SSTS ‘ Contrll_bSu(t:lon o

(Koster et al. 2000)



Obsearvation Datasets

» Precipitation:
» Observed: GPCP monthly data, climatology is baseti@lata of
1981-2000.
» Surface air temperature:
» Observed: CRU TS 2.1, climatology is based on theafat881-2000.
» Method: Anomaly correlation coefficient (ACC).
» Region division:
» East Asia (8¢E—18C°E, 1(®N—-6C(°N),
» South Asia (5¢E-16C°E, 19S-4(PN),
» Russia (2%-18C°E, 4N—-80°N),
> Australia (80E-18C°E, 5S-10°N),

» North America (180N-50°W, 1(°N—-8(°N),
» Southern America ($OV-30°W, 6(°S-1C°N).



Potential predictability of summer precipitation:i’:

Effect of SST Impact from LSC
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oI , When considering theimpact of SST, the

potential predictability islarger in thetropical
ocean.

When SSTA and morerealistic land surface
conditions are both consider ed, the potential
predictability increases over most part of
global land ar eas, especially over mid-high
latitude of and areas, with significant increases
exceeding 0.2 in mid-latitude of Eurasian
continent, eastern Africa, Northern America.
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the potential predictability is larger in ocean,
especially in the tropical ocean, when considering
the impact of SST,.

When considering the effect of SST and more
realistic land surface conditions , the potential
predictability increases significantly over global
land areas, with increase of magnitude exceeding
0.2 over most land areas.



Region division
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Anomaly Correlation Coefficients of JJA Precipittaion ¢
and surface air temperature (global land Areas) *
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Anomaly Correlation Coefficients of precipitation over
global land in June, July and August
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Anomaly Correlation Coefficients of surface air
temperature over global land in June, July and August
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Anomaly Correlation Coefficients of JJA Precipittaiony

and surface air temperature (East Asia)
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Anomaly Correlation Coefficients of JJA PreC|p|tat|on ar
surfaceair temperature ( South Asia)

ACC

0.6+

JJA Precip [ 1EXP_SSTs

I EXP_SSTs+SM

0.4+
0.2 |
0.0 = I I

198 1984 19 988 °io 1992 14 1996 1998 @@900.6-

Year

-0.24 0.4

ACC: 0.0/~0.27 3

0.0+

-0.24

JJA Temp I EXP_SSTs
I EXP_SSTs+SN

=

1982 84 1986 988 1990 1992 1894 1996 1998 a0DO

Year

ACC: 0.20-0.30



Anomaly Correlation Coefficients of JJA precipitation

ACC
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Potential predictability of JJA surface air temperaturj""” e

75E 80E 85E 90E 95€ 100E  105€  110E 115  120E 125  130E  135€

0.2 0.3 0.4 0.5 0.6 0.7 0.8

QTS,SSI'+SM

45N

40N

35N

30N

25N

20N

75E BOE 85E 90E 95E 100E 105E 10E 115 1208 125 1306 135

0.2 0.3 0.4 0.5 0.6 0.7 0.8

QTs,ssr+SM - QTs,SST

50N

45N

40N

35N

30N

25N

20N

75E 80E 85E 90E 95E 100E 105E 110 115€ 120 125 130E 135

-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2

Potential predictability of summer
surface air temperature over China, with
significant increase over North China



Anomaly Correlation Coefficient of JJA Precip.
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Per centage anomaly of precipitation over China
(JJA, 1998)

(a) Observed (b) EXP_SSTs
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Volumetric soil moisture distribution and their difference

(a) EXP_SSTs (b) EXP_SSTs+SM
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850mb wind Anomaly during JJA of 1998

(a) NCEP/DOE (b) EXP_SSTs
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Geopotential height at 500hPa in JJA of 1998
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Summary

With more realistic land surface conditions, théepdial predictability of
JJA-mean precipitation increases over most parglobal land areas,
especially over mid-high latitude land areas, wstgnificant increases
exceeding 0.2 in mid-latitude of Eurasian continesastern Africa,
Northern America. As for surface air temperature tncrease in the
potential predictability is more remarkable oveolmll land areas, with
Increase of magnitude exceeding 0.2 over mostdaads.

In terms of ACC, the increase of ACC for both JJAam precipitation
and temperature are remarkable over global lantbmegwith 21-year
mean of ACC increase from 0.06 to 0.28 for preaiph. As for East
Asia, the increase of ACC is from -0.05 to 0.27Roec., and from 0.06 to
0.30 for Temp.

For 1998 flood event, the wetter than normal s@faoisture will induce
anomalous cyclonic circulation over Yangtze and iReigRiver basin,
which in turn leads to more realistic predictiontbé observed 1998
flood over China.
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