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A Preliminary Analysis on the Moisture Budget of East China
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Abstract Moisture budget at the land surface of eastern China is evaluated by using monthly station precipitation
data and radiosonde data provided by China Meteorological Administration, and two reanalysis data provided respec-
tively by the National Centers for Environmental Prediction (NCEP) and the European Center for Medium-range
Weather Forecasts (ECMWF). The time covers 1990 to 1999. The precipitation (P) and moisture flux divergence
are directly calculated with the data, whilst the evapotranspiration (E) is estimated as a residual of the moisture
budget equation. The moisture budget at the land surface of eastern China and three sub-regions, i. e. the North
China (36°N-41°N, 110°E~-122°E), the Yangtze River valley (29°N - 32°N, 110°E-122°E), and the South China
(22°N - 25°N, 110°E-117°E), is assessed. The analyses show that E is larger than P in annual mean and summer

mean, and in winter E seems to be equivalent to P in eastern China. North China is a moisture source in context of
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annual, summer, and winter mean, whilst the Yangtze River valley is a moisture sink. In South China, P is slightly

larger than E in annual mean and winter, while E is larger than P in summer. The results of the two reanalysis data

generally coincide with the observations. For the time series of anomalous regional mean E and P, there exist signif-

icant positive correlations between reanalysis data and observations, The NCEP data are better than ERA40 in re-

gional mean E estimation. In comparison with quantitative estimation of climate mean states, the time series of a-

nomalous moisture budget at land surface [ the anomaly of (P - E)] for the two reanalysis data are well correlated

with the observations.

Key words precipitation, evapotranspiration, moisture budget of land surface, eastern China
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Fig. 1 The diagram of subregions: Region 1 (36°N - 41°N,
110°E-122°E) is North China; Region 2 (29°N-32°N, 110°E -
122°E) is the Yangtze River valley; Region 3 (22°N - 25°N,
110°E - 117°E) is South China. The values over the sea are ex-

cluded in analyses
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Table 1 Climate mean (1990 - 1999 average) precipitation rate, vertically integrated moisture flux divergence, evapotranspiration
and evapotranspiration error for eastern China (22°N - 41°N, 110°E - 122°E). Units: mm/d

ERA40 NCEP 0OBS
ETE EFTH O AV T SRV BN ERY EETH ARV
Annual mean Summer mean Winter mean Annual mean Summer mean ~ Winter mean Annual mean Summer mean ~ Winter mean
P 2.7 5.0 1.2 3.9 8.0 1.3 3.0 5.4 1.3
D —1.3 —3.1 —0.1 —1.1 —3.6 0.4 —0.3 —0.9 0.0
E 1.8 2.2 1.2 2.9 4.4 1.8 2.7 4.6 1.3
e —0.4* —0.3* —0.1 —0.1 0.0 —0.1 0.0 0.0 0.0
. OBSHRFEWIMGER}L, P, D, EFfle 53l FRmBEK ., BIZEUE ., ZEMABERIRE, KRERENFERCHA SOHGHEM. « HIRZELLH

I (1 22 o7 A R 2 4 00 T 43 b R 22 LU SO M 100 1AL

Note: OBS denotes the observations. P, D. E and e denote precipitation rate, vertically integrated moisture flux divergence, evapotranspiration

and evapotranspiration error, respectively. Evapotranspiration error can be estimated through pre-disposing evapotranspiration minus disposed.

The asterisk indicates that percentage of evapotranspiration error is over 10%3.
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NCEP; (c¢) observation; (f) the sounding data. Units: mm/d
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Fig. 3

of the annual mean moisture budget at the land surface of eastern China

*x2

(a) The annual mean precipitation rate and evapotranspiration over eastern China (22°N -41°N, 110°E-122°E); (b) the anomalies

1990~1999 £HERAD (22°N~41°N, 110°E~122°E) XI5 FHp K07 & B 18] 77 51 1] B9 48 X R &L

Table 2 Correlation coefficients between precipitation and evapotranspiration over eastern China (22°N - 41°N, 110°E - 122°E)

for 1990 - 1999

1) Annual mean
P - NCEP P - ERA40 E - NCEP E-ERA40 E-OBS
P-0BS 0. 74 0. 94 / / 0. 86
E - NCEP 0. 97 * / 1. 00 0. 85 0. 72>
E - ERA40 / 0. 81" 0. 85 1. 00 0. 44
HZ-1) Summer mean
P - NCEP P - ERA40 E - NCEP E - ERA40 E-OBS
P-0OBS 0. 81 0. 94 / / 0. 74
E- NCEP 0. 15 / 1. 00 0., 87 0. 44
E- ERA40 / 0. 03 0. 87 1. 00 0. 48
LK Z23-1Y Winter mean
P - NCEP P-ERA40 E-NCEP E-ERA40 E-0OBS
P-0OBS 0. 92" 0. 99 / / 0. 84 %
E-NCEP 0.59" / 1. 00 0. 65 0. 78"
E - ERA40 / 0. 21 0. 65 1. 00 0.61~
He oy oy oo SRR REOEAL 9090, 959, 99% 1 BHHERIE

Note: One, two, and three asterisks indicate correlation coefficients are assessed to be significant at 90%, 95%, and 99% levels, respectively.
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R3 1990~1999 FREFFHFERKSEZEFH, EFMESHEF I EHEX R

Table 3 Correlation coefficients between moisture budgets over land surface for the annual mean, the summer (JJA) mean and the

winter (DJF) mean for 1990 - 1999

o 24558 AEEY Annual mean 22544 Summer mean £ Z2-15 Winter mean
Eastern China NCEP ERA40 OBS NCEP ERA40 OBS NCEP ERA40 OBS
NCEP 1. 00 - - 1. 00 - - 1. 00 - -
ERA40 0. 30 1. 00 - 0. 91 1. 00 - 0. 95 1. 00 -
OBS —0. 26 —0. 08 1. 00 0. 85" 0. 87" 1. 00 0. 89 0. 86 1. 00
4B p A5 Annual mean HZ=-1) Summer mean £ Z2-14 Winter mean
North China NCEP ERA40 OBS NCEP ERA40 OBS NCEP ERA40 OBS
NCEP 1.00 / / 1.00 / / 1.00 / /
ERA40 0. 90 *** 1. 00 / 0. 89 " 1. 00 / 0. 73 1. 00 /
OBS 0.61* 0.62* 1. 00 0. 62 0.62* 1. 00 0. 80 0.29 1. 00
KL AE-#4) Annual mean HZF-1 Summer mean & Z=5-3) Winter mean

The Yangtze

River valley NCEP ERA40 OBS NCEP ERA40 OBS NCEP ERA40 OBS
NCEP 1. 00 / / 1. 00 / / 1. 00 / /
ERA40 0. 71 1. 00 / 0.57* 1. 00 / 0. 89 1. 00 /
OBS 0. 28 0. 15 1. 00 0. 757 0.62* 1. 00 0. 50 0. 46 1. 00
Ay £ Annual mean HZ=-H) Summer mean £ Z2-14 Winter mean
South China NCEP ERA40 OBS NCEP ERA40 OBS NCEP ERA40 OBS
NCEP 1. 00 / / 1. 00 / / 1. 00 / /
ERA40 0. 84 *** 1. 00 / 0. 96 ** 1. 00 / 0. 88 1. 00 /
OBS 0. 45 0.51* 1. 00 0. 84 0. 90 1. 00 0. 75" 0. 83 1. 00
TE: x| oo SPRIZRIRAIDCRBGEL 9020, 9590, 99901 MRS .

Note: One, two, and three asterisks indicate correlation coefficients are assessed to be significant at 90%, 95%, and 99% levels, respectively.
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