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Fig. 1 The Yangtze River basin outline (thick curve)
and the location of the Datong gauge station (solid circle)

measuring the discharge of the river
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Fig. 2 OBS,ERA and NRA precipitations for the Yangtze River basin during 1958 —2000
(a. Annual cycle of average monthly rainfall (mm/d); b. interannual variations of annual precipitation anomaly (mm/d) ;
c. standard deviations of monthly precipitation(mm/d) ; d. linear trend coefficients (bar) and contemporaneous
correlations (rgo» rno) of time series of monthly precipitation of ERA and NRA with OBS with the linear

trends removed, the horizontal dash lines indicate the 95% confidence level acoording to Students t test)
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Table 1 Observed (OBS), ERA and NRA annual water budget components for the Yangtze River basin

R(mm/d) E(mm/d) P(mm/d) C(mm/d) Q(mm)
(1958—1983 4) (1958—1983 4E) (1958—1983 4F) (1990—2000 4£) (1990—2000 ) (1990—2000 4£)
Avg 1.42 1.56 2.96 2.99 4.35 34. 20
OBS STD 0.22 0.10 0.22 0.13 0.34 0. 80
Rirena 0.27 0.23 0.21
- Ave 112 207 5.05 298 2.21 23.20
ERA STD 0. 35 0.08 0.42 0.15 0. 20 0.63
Rirend —0. 66 —0.38 —0.62
- Ave 192 2.66 148 4 25 1.3 22.08
NRA STD 0. 20 0.09 0. 39 0. 25 0.16 0. 64
Rirena —0.03 —0.72 —0.33
""""""""" reo0.54 044 029
NO 0.74 0.28 0. 64
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TEAFBRAE AL A B BRUE 22 3 Rurend 25 2 3 7 AR B A9 2 M R VIR AR A 6 R re0 » rvo 20 308 ERAL NRA 4 2038 7 4R F 5 OBS X i 2 3%
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Fig. 3 As in Fig. 2 except for runoff

(The definition of correlations 7o and rno in (d) is different from that in Fig. 2d, see the 3rd section of text for details)
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Fig. 4 Interannual variations of the annual mean

evaporation anomaly (mm/d) for the Yangtze River basin
during 1958 —1983 in the OBS, ERA and NRA data
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Fig. 5

OBS, ERA and NRA precipitations over the Yangtze River basin for 1990—2000

(a. Seasonal cycle; b—{. Interannual variations of annual, spring (MAM), summer (JJA), fall (SON) and winter (DJF) precipitation anomalies)
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Abstract

The surface and atmospheric water budgets for the Yangtze River basin were examined using the avail-
able observations, ECMWEF and NCEP/NCAR reanalysis data during 1958 to 1983 and 1990 to 2000 re-
spectively, and the water budget components in this study include precipitation, runoff, evaporation,
moisture convergence and so on. Based on the observations, the water budgets for the Yangtze River basin
and their seasonal cycle, interannual variations, and linear tends were analyzed. On the average of long
time, the river basin area is a moisture sink. It's interesting that the water vapor is transported to the basin
area by the mean air flow instead of the transient eddies which are close associated with synoptic systems
and always diverges moisture out of the river basin. On the surface, the evaporation is almost equal to the
runoff, and plays a very important role in the water cycle of the river basin. Evident annual and interannu-
al variabilities exist in most components of the atmospheric and surface water budgets, and only the intera-
nnual variations of evaporation and precipitable water are smaller. Precipitation and moisture convergence
by the mean transport both peak in June and then decrease till December. But the maxima and minima of
runoff and precipitable water occur in July and January, respectively, one month later than those of precip-
itation. During 1958 to 1983, precipitation slightly increased in summer half year and decreased in winter
half year insignificantly, and insignificant increasing trends existed in the annual mean evaporation and
stream {low.

Furthermore, the contrast analyses of ECMWF and NCEP/NCAR reanalysis data were performed to
evaluate their performances in describing the hydrological cycle in the Yangtze River basin. Firstly, the
NCEP/NCAR reanalysis data overestimate precipitation, runoff, and evaporation., while underestimate
precipitable water and moisture convergence as compared with the observations. In the ECMWF reanalysis
data, the precipitation and runoff are basically close to the observations, but the evaporation is overestima-
ted, and the precipitable water and moisture convergence are also underestimated, but closer to the obser-
vations than the NCEP/NCAR reanalysis data. Fortunately, both reanalysis data, especially the ECMWF
reanalysis data, can describe the annual and interannual variations of water budgets well, but the two sets
of reanalysis data, especially the ECMWF reanalysis data exaggerate linear trends over the period of year
1958 to 1983. So in a word, the ECMWF and NCEP/NCAR reanalysis data can be used to describe the an-
nual and interannual variations of the water budgets for the Yangtze River basin, but one must be cautious
to use the reanalysis data to calculate the linear trends of water budgets.

Key words: Yangtze River basin, Water budget, Evaluation.



