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Review of Trial Operation of MIKE 11 System

in 1998 Changjiang Flood
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Division of Hydrological and Meteorological Forecast, Bureau of Hydrology,
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ABSTRACT

The MIKE11 system developed by Danish Hydraulic Institute (DHI) was initially experimented to
model the middle reaches of the Changjiang in 1995, and then put into trial operational forecast in 1998.
In the water stage forecast on the reaches downstream of Luoshan, its 1-3 day forecasting accuracy
approximates that of the forecast issued, verifying its practicability.

1. Introduction

The Sino-Danish cooperative project Heavy Rains and Flood Forecasting in the Middle
Changjiang River Valley(Phase 1) stepped into the stage of refining parameter calibration of the
model in early 1998. The Chinese trainees in Denmark completed the parameter calibration of the
model in the end of May 1998, and loaded the software into the computer network of Division of
Hydrological and Meteorological Forecast on June 12 for trial operational forecasting. The trial
operation of the model coincided with the whole Changjiang Basin flood which was another event
as occurred in 1954, a good chance for the system verification. In the light of the problems arising
in system operation in June, Danish specialist came to Wuhan in early July to further refine the
model parameters. Starting from July 3, MIKE11 run in parallel with the current operational
forecasting models every day, mainly to forecast the water stages downstream of Luoshan. The
present Changjiang flood forecasting practice does not take into account the precipitation in the
lead time. In operational forecast, the forecasting staffs elicit a forecast value for issuing based on
the computed results and characteristics of different models in combination with their own
experience. In 1998 flood season, the forecast value given by MIKE11 contributed to some extent
to increasing the flood forecasting accuracy.

2. Comparison of forecasting results

From June 17 to September 16 (the end of main flood season), MIKE 11 system was run every
day fed with the daily hydrological data received at 8:00 to work out the water stage forecast for
the stations at Yichang, Zhicheng, Shishou, Jianli, Chenglingji, Luoshan, Hankou, Huangshi,
Wuxue, Jiujiang, Hukou and etc..

In 1998 Changjiang flood season, other models worked in parallel with MIKE 11 for
comparison analysis and cross-verification.

Yichang, Luoshan and Hankou station are 3 key ones for flood control of middle and lower
reaches, so the forecast values in the lead-time of 1-3 days at these 3 stations are first used to do
comparison.

Fig.1 shows the comparison between the observed water stage, MIKE 11 forecast and forecast



issued at Yichang station. The issued forecast is the product of current operational forecast scheme,
which is to forecast the flow process at Yichang using Muskingum method routing meanwhile
taking into consideration of local inflow in an interactive way, then to figure out the water stage
from the water stage correlation and real-time water stage-flow relationship curve. As is shown on
the figure, the 24-hour water stage forecast of MIKE 11 approximates the forecast issued. Whereas
its 48-hour and 72-hour forecast deviate from the forecast issued a little bit, but the lines are in the
same tendency.

Fig.2 shows the comparison between the observed water stage, MIKE 11 forecast, Lake Flood
routing method forecast and the forecast issued at Luoshan station. The forecast issued is derived
comprehensively from the lake flood routing method forecast, CRFPDP model forecast(real time)
together with the experience of the forecaster. As is read from the figure, MIKE 11 is near to the
lake flood routing method in 24-hour forecast. As for 48-hour and 72-hour forecast, MIKE 11
seems better than the forecast issued in the river-swelling period of June, for the reason that the
forecast issued does not consider the rainfall in lead time while MIKE 11 partly compensates this
error by means of water amount correction.

Fig.3 is the comparison between the measured stage, MIKE 11 forecast and forecast issued at
Hankou station. The water stage forecast issued is a comprehensive one derived from the current
forecast scheme, i.e. combination of correlogram of upstream and downstream water stages,
experience of forecaster in judging the credibility of the correlogram and CRFPDP model forecast.
The 24-hour water stage forecast given by MIKE 11 is approximate to the forecast issued, and its
48-hour and 72-hour forecast is similar to the case of Luoshan station.

Comparison analysis on the 4-5 day forecast results for Luoshan and Hankou station shows that
the water stage forecast done by MIKE 11 approximates that of our current operational model in
the river-swelling period of June, but in late July and August, MIKE 11 behaves inferior to our
current model.

3. Forecasting error analysis

MIKE 11 adopts the hydro-dynamic model as an attempt in flood forecasting. In the second
phase of Sino-Danish cooperative project, the upper boundary conditions are the flows at Cuntan
station on the Changjiang mainstem, Wulong station on Wujiang river, Changyang sation on
Qingjiang river, Herong station on Juzhang river, stations at the 4 outlets of Dongting Lake,
Danjiangkou reservor station on Han river and Wuhe controlling station of Poyang Lake. The
lower boundary condition is the water stage at Datong station. The accuracy of boundaries has
impact on the accuracy of forecasting. The multitude of boundaries and the fact that the assumed
24-hour time interval in boundary condition can not reflect the water regime changes on the
reaches upstream of Jianli explain the unsatisfactory forecasting results for the reaches upstream
of Jianli.
4. Coupling of HIRLAM and MIKE 11

The coupling of HIRLAM and MIKE 11, enabling the flood forecasting to make direct use of
precipitation forecast is of great significance. DMI, in term of the watershed elements of the
system, provided 48-hour quantitative precipitation forecast every day in the flood season of this
year at the interval of six hours.

Owing to different reasons, the operation of coupling of HIRLAM with MIKE 11 in 1998

Changjiang flood was not normally conducted. After the flood season, the re-computations using



the same forecasting conditions as in the flood season with introduction of the precipitation data of
HIRLAM show an increase of forecasting accuracy in case of heavy rainfall in lead-time, as far as
the forecasting results for some key stations are concerned.
5. Summary

The trial operation of the Changjiang MIKE 11 forecasting system during 1998 Changjiang
flood demonstrates that its forecasting result is approximate with that of the current models within
the lead-timel-3 days. Especially during June when the river was swelling, the real-time water
amount correction module of MIKE 11 remedies partly the error caused by the rainfall during lead
time. This advantage of MIKE 11 makes it reference-worthy in operational forecast. It is
recommended that, from the flood season of 1999 on, MIKE 11 should be put into operational use
in the middle and lower reaches of the Changjiang as a practical flood forecasting model.
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