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different horizontal resolutions (i.e., 120, 60, and 20 km) were also compared. The model could reasonably reproduce the

main rainfall center over southeastern China in boreal spring under the three different resolutions. In comparison with the

120-km simulation, the simulation with 20-km resolution gave better results in simulating rainfall centers located in the

Nanling—Wuyi Mountains, but overestimated rainfall intensity. Water vapor budget diagnosis showed that, both the 60 km

and 20 km simulations tended to overestimate the water vapor convergence over southeastern China, which led to wet

biases. With regard to interannual variability of SPR, the model could reasonably reproduce the anomalous

lower-tropospheric anticyclone in the western North Pacific (WNPAC) and positive precipitation anomalies over

southeastern China in the El Nifio decaying spring. Compared with that of the 120-km simulation, the large positive biases

were substantially reduced in the 60-km and 20-km resolution simulations because the horizontal moisture advection in El

Nifo decaying spring was more realistically simulated. The results highlight the importance of developing high resolution

climate model for improving the simulation of climatology and interannual variability of SPR.

Keywords MRI (Meteorological Research Institute), SPR (Spring Persistent Rains), High-resolution model, Climatology,

Water vapor budget diagnosis, Interannual variability
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Fig. 1 Observations of climatologically mean SPR (spring persistent rains) rainfall over southeastern China during 1980-2008 (units: mm d'): (a) GPCP (Global

Precipitation Climatology Project data); (b) GPCC (Global Precipitation Climatology Centre data); (c) TRMM (TRMM 3B43 multi-satellite precipitation dataset,

period: 1998-2008); (d) CNO5.1 (a gridded observation dataset over China). The rectangular region in Fig.1b indicates the main rainfall center

HER PR, BRI 2= ) o A el B 7, R
BoRH—4 “PR—ARIL” MAERKE (B la);
GPCC Fil CNO5.1 /K BERF 4 2 ) H A7 T B e —i
Fli A BEK L (B 1b, d); TRMM #Ek}
SR IS T &2 (1998 ~2008), {H J2: %I ) i) HE 1
HFWAMESR 2 E S GPCC. CN05S.1 W&
(E o) T RS, JF HL2% i& 200
EPHIK R, KA GPCC #ERME N “ M FAK 7,
5E X (21.25°N~31.25°N, 109.25°E~121.25°E) 4
BRI R KX .

B 2 2RO R A W ) A5 A AR R 2
MAN TR 43 A () AR X R 8 T IAS T R I AR P
AR R B W B 0. H, 120 km AR
PUAER BN (B 2e) ALE ML BEACH O (i
G T I g XA A R R /)« 7 i L AR U A7
e R K T 0EE (& 26, 60 km (& 2¢). 20 km

(Bl 2a) BTN Ry A7 A7 B S B N, & A0
BT 120 km B my AR 0 B AR K Ry, I
LR L 2T AR A R R R AT, SO R K
[R5 ) AE C R 4kl 0.79 (120 km #Ex0) #2714 0.87
(60 km #EX) . M0 HERIET 2 20 km Ji5, BEAGE
% 220 H A7 T R 0 — G ER L B IR B K s, (R
O3 PR e A 2R AL B G 55 (Mizuta et al.,
20060, FEREATI N RBEE BEKAE— e R B RE
M) 7 0 A N A AR B K 2 1) A A (RS, % 1)
AR REWE B 42 0.830 SRTAT, MRI AL H R4
FIAE I B K PG (KR Smmd ) K
AT 105°E B, AHELTFO0 0] B, Jf B
I3 HERAGE I IZ AT 25 5 T IH B ik, X T RE
TR A & Y B R A HERR S B0 BRAh,
60 km. 20 km FE RS 1) B /K o 340 T 0 (]
2b, d).



b7 N W a1 %

520 Chinese Journal of Atmospheric Sciences Vol. 41

(a) MRI 20 km

(b) Bias

K?/
) /
——
105°E  110°E  115°E
(d) Bias

——
100°E  105°E  110°E  115°E  120°E  125°E 100°E 120°E  125°E

(¢) MRI_60 km

30°N

25°N

47/
/
- T — 20°N ——e——T— T
100°E  105°E  110°E  115°E  120°E  125°E 100°E  105°E  110°E  115°E  120°E  125°E
(e) MRI_120 km (f) Bias

35°N 359N _

30°N 30°N 33

25°N 25°N e
] . a‘ /
] i 7

20°N — 20°N +—————— R —————————

100°E  105°E  110°E  115°E  120°E  125°E 100°E  105°E  110°E  115°E  120°E  125°E
I O | | [ 50 O |
1 2 3 4 5 6 7 9 mmd' -3 =2 -1 0 1 2 4 mmd’

Bl 2 AR A P T A0 A WK e AR 22 (BT 2 mm d 1) 928 19015 (2) MRI_20km #5045 4 (b) MRI_20km 53047 % : (¢) MRI_60km
B EEH; (d) MRI_60km B (i %; (e) MRI_120km #3455 (F) MRI_120km #5538 i %

Fig. 2 MRI simulations of climatological spring precipitation over southeastern China during 1980-2008 and the differences between MRI simulations and
GPCC (units: mm d™'): (a) MRI_20km simulation; (b) MRI_20km simulation bias; (c) MRI_60km simulation; (d) MRI_60km simulation bias; (¢) MRI_120km
simulation; (f) MRI_120km simulation bias
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vapor transport fluxes (vector, units: kg m ™' s™') and their divergence
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Fig. 6 Spatial patterns of climatological spring moisture budget (units: mm d"') components over southeastern China during 1980—-2008 from observations and
reanalysis datasets. (a) precipitation derived from GPCC; (b—f) are the ensemble mean of ERAIM and JRASS: (b) Precipitation, (c) evaporation, (d) vertical

moisture advection, (e) horizontal moisture advection, (f) residuals. The rectangular region indicates the main rainfall center (region A)
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Fig.7 Climatological water vapor budget components averaged over the main rainfall center (land only) (units: mm d™'): (a) Observations and reanalysis results

(consider GPCC precipitation and the ensemble mean of ERAIM and JRAS55 as the optimal observation, here P stands for precipitation, E stands for

evaporation, —(wdg) stands for vertical moisture advection, —(vdg) stands for horizontal moisture advection, and residual stands for residual term); (b) the

same as (a), but for MRI simulation results; (c) the same as (a), but for MRI simulation biases
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Fig. 9 (a—d) Composites of precipitation anomalies in ENSO decaying spring over southeastern China (units: mm d ') and (e) the time series of Nifio3.4 index
and the spring precipitation anomalies averaged over the main rainfall center: (a) GPCC composite precipitation anomalies in El Niflo decaying spring (years:
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GPCP; (d) the same as (b) but for GPCP. Areas with a confidence level of >90% are denoted by dots
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Fig. 12 Moisturebudget components anomalies in the El Nifio decaying spring (units: mm d™'): (al—a4) Precipitation anomalies pattern; (b1-b4) vertical

moisture advection anomalies pattern; (c1—c4) horizontal moisture advection anomalies pattern; (d1-d4) moisture budget components anomalies averaged over

the main rainfall center (land only) in the El Nifio decaying springs
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