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Flood variability in the upper Yangtze River

over the last millennium
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(a)
5| [950-1064 1250-1429 ﬁso-lﬁl?] [1705-1870 ﬁ%lib%]
= h | . | | N
e [ | | |
= [1065-1249] [1430-1549] [1618-1704] [1871-1930]
(b) BCC-CSMI.1
£ 0 52am% 55.68% 43 89% 26.67% | 55.88% 65.52% | 53.61% 138.33% 63.22%
&% ; i | i i
g ' ' : i
Zz 0
[=]
2
* 50
. (c) MIROC-ESM
g, 37.79% 62.70% 48.89% 4083% | 6029%! 5632% | 62.65% [51.67%; 18.84%
§ : 1 ; : :
Z00
=
2
* 50
i (d)MRI-CGCM3
g 60.00% | 68.65% 66.11% 44.17% | 3235% 62.07% | 44.58% 150.00%; 2.90%
&% i H | i '
§ 0 ] ! I
=
=]
S
= 50
” (e)ccsma
g 40.87% 50.81% 48.33% 4833% || 5882% 54.02% | 48.80% 140.00% 49.28%
g ‘ - :
=0
=
=]
[ 50 : : : : : : ! :
950 1064 1249 1429 1549 1617 1704 1870 1930 1999
Year

In the upper panel graph, the upper bars indicate wet periods and the lower mean
dry periods. Heavy orange represents the flood period, and light orange
represents the drought period. The values in each subplot represent the
percentage of negative anomaly values for each period. Credit: Science China
Earth Sciences (2023). DOI: 10.1007/s11430-022-1008-5
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A recent study led by Dr. Huo Ran (State Key Laboratory of Water
Resources and Hydropower Engineering Science, Wuhan University)
integrated reconstructed data and (global climate and hydrological)
model simulations to better understand the variability of climate and
hydrology over timescales ranging from decades to centuries.

They first drove hydrological models using the precipitation and
temperature from four Global Climate Models (GCM), BCC-CSM1.1,
MIROC, MRI-CGCM3, and CCSM4, to simulate daily discharge for the
upper reach of the Yangtze River during the period of the last
millennium (850-1849), historical period (1850-2005), and a future
period (2006-2099).

The team found that:

(1) The MIROC model, differing from the other three GCM models,
revealed positive temperature changes from the warm period (Medieval
Climate Anomaly; MCA) to the cold period (Little Ice Age; LIA), while
the temperature variability of the other models was similar to the
records.

(11) The BCC-CSM1.1 model performed better than the others regarding
correlations between modeled precipitation and documented dry-wet
periods.

(111) Over most of the subbasins in the upper Yangtze River, the
magnitude of extreme discharge in the BCC-CSM1.1 model results
showed that there was a decrease from the MCA to the LIA period and
an increase in the historical period relative to the cold period, while a
future increase was projected by the four GCMs under the influence of
climate change.

The paper is published in the journal Science China Earth Sciences.
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https://phys.org/tags/hydrological+models/
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More information: Ran Huo et al, Flood variability in the upper
Yangtze River over the last millennium—Insights from a comparison of

climate-hydrological model simulated and reconstruction, Science China
Earth Sciences (2023). DOI: 10.1007/s11430-022-1008-5
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