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A modeling analysis for the effect of the changing landscape
structure in Sihu Watershed in Hubei Province on the lakes’ water

level in flooding period
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Abstract: The areas of forestry in the upper reach and lakes in the lower reach of many watersheds have
been on the decrease, so the flood problem has become more frequent and worse in China. Great attention
must be paid to research about the effect of the changing landscape structure on the hydrological process of
watershed.

The watershed in study here, Sihu watershed in Hubei, China, is a plain consisting of paddy field,
fishpond, lake and dry land. There were different runoff-yield models for the four kinds of landscape
structure in hydrology. There were two big lakes which can store up the excess flood in the watershed,
one was Changhu located in the upper reach and another was Honghu in the lower. By the use of these
runoff-yield models, one watershed’s model for computing the two lakes’ water level in the watershed was
made. In the model, the landscape structure of the watershed and the rainfall were used as input
variances. Because much change of the landscape structure took place between 1950’and 1980°, which was
the result of reclaiming lake to field in the period, the area of lakes in the watershed decreased from
2783.4 km?to 691. 96 km?, the two data of the landscape structure were put to the model as input value to
analyze the effect caused by it on the lakes’ water level. Big floods took place in 1980,1983,1991 and 1996

in the watershed, so the rainfalls in the four years were also put in the model as input values.
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The every-day water level of the two lakes in the four flooding periods under the two kinds of
landscape structure in 1950” and 1980 were obtained from the modeling. When the every day’ rainfall in
flooding period in 1980 was put in the model, the every-day level of Changhu with the landscape structure
in 1980’ increased 1.3223m on average and the maximum increase amounted to 1. 8583m compared with
the landscape structure in 1950°, and that of Honghu, the average increase was 2. 3008m and the maximum
increase 2. 4864m. When the rainfalls in 1983,1991 and 1996 were put in the model, the average increases
were 0.1303m, 0.0831m and 0.1347m respectively, and the maximum increases 0. 200lm, 0.1809m and
0.1579m for Changhu while that of Honghu were 1.7200m, 1.0810m and 1.7865m and the maximum
increases 2. 0982m, 1.4101m and 2. 1010m. It was proved that the change of the landscape structure was
one important cause of worsening floods. There was a cumulative effect of changing landscape structure on
the lakes” water level in flooding period, which can be seen from the fact that the increase of the lakes’
water level increased with the increase of the rainfall. In the watershed, the effect of the changing
landscape structure on the water level makes it a problem to ensure the safety of the people and their
belongings in the area in flooding period. The adjusting of the landscape structure is necessary to control
flood.

Key words :landscape structure; runoff-yield model; lakes’water level; flood; cumulative effect
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Table 1 The change of landscape structure in Sihu watershed
1950° 1980”
Types Whole Whole
Up division  Mid. and down  watershed Up division  Mid. and down  watershed
Lake (km?) 240.10 2543. 30 2783.40 161. 30 530. 66 691. 96
Other water (km?) 36. 31 177.91 214.22 67.29 199.79 267.08
Paddy (km?) 1987.72 2530. 50 4518. 21 2015. 93 3902.70 5918. 62
Dryland (km?) 960. 62 1826. 20 2786. 82 977.75 2384. 60 3362. 36
Fishpond (km?) 15. 25 57.10 72.35 17.73 117. 24 134. 97
1.4
s 4 N
s o 20 50
s » 1980 s
s s, 20 50 80 C D
2.1
N N 2,
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Table 2 Some value of parameter concerned to paddy. fishpond., dryland used in the model
H,(mm) H,,(mm)
Types 6 7 8 9 6 7 8 9 Infiltrate
June July Aug. Sept. June July Aug. Sept. coefficient
Paddy 200 300 400 500 150 200 250 300 0.03
Fishpond 1550 1250 0
Dryland 0.12
3
Table 3 The modeling results about maxium water level in Changhu
6 June 7 July 8 Aug. 9 Sept.
Year Error Error Error Error
Actual  Modeling (m Actual  Modeling Actual  Modeling Actual  Modeling (m)
value(m) value(m) value(m) value(m) value(m) value(m) value(m) value(m)
1980  31.62  31.95 -+0.27 33.00  33.10 +0.10 33.11  33.37 -+0.26 32.97  32.93 —0.04
1983 31.08 30.75 —0.23 33.22 33.48 +0.26 32.65 32.68 +0.03 32.33 32.07 —0.26
1991 30.59  30.68 +0.09 33.01  32.98 —0.03 31.95  32.06 -+0.11 31.24  31.15 —0.07
1996 30. 76 30.71 —0.05 33.01 33.15 +0.14 33.26 33.42 +0.16 32.28 32.27 —0.01
s 0.27 m,
2.2
4 . s 1950’ 1980’ .
s 1.
1 s ,1980° 1950’ o
B 4 o
1 s 1950’ s
. B 2783. 4km*
691. 96 km?, 240.10 km? 161. 30 km?,
2543. 30 km?* 530. 66 km*, 1 6 s
s - 3 ¢ 1980
) 1991 ) s
o 1980
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Fig. 1 Modeling results of the every day’s water level of the two lakes in the four kinds of flooding periods
* “ 1”7« 1”7 20 50 ‘lev. 11’and
‘lev. 21’are the water levels of the two lakes modeled by the use of landscape structure in 1950~1960.
“ 27« 27 80 ‘lev. 12’and ‘lev. 22’are

the water levels of the two lakes modeled by the use of landscape structure in 1980~1990

4
Table 4 Some modeling water level chracteristic value of the lakes
(m) (m)
Falling The increase of every day’s water level The increase of every day’s water level in
Falling  Falling amount  in Changhu Honghu
types days (d)
(mm) Average Max. Min. Average Max. Min.
1980 , oo o . .
42 631.4 1. 3223 1. 8583 0. 3750 2. 3008 2. 4864 1. 6740
1980 type
1983
) 31 360. 6 0.1303 0.2001 0.1002 1. 7200 2.0982 1. 4400
1983 type
1991 . . . 2
16 378.3 0.0831 0. 1809 0. 0000 1. 0810 1.4101 0.9203
1991 type
1996 _ -
32 384. 3 0.1347 0.1579 0.0620 1. 7865 2.1010 1.5484

1996 type
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