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Abstract: River valley is a strip of zone in which the natural cream and numerous human landscapes are
congregated. In Taihang mountain areas of Hebei province.river valley occupies only about 10 percent of
the total area of mountain and hill region,but it gathers almost all the inhabitant construction land and
farmland with the highest productivity level. River valley holds the key position in sustainable development
strategy in the areas. On 4™ and 5" August 1996,a great flooding rarely in the local history occurred in
Tainhang mountain area in Hebei province. The losses from the flooding were serious in the riverine area.
The comprehensive human activities led to the degradation of watershed environment and became the cause
for the frequency flood. So the foundation of flood control and river ecological restoration is predicated on
the scientific recognition to the rules of flood disaster and the spatial differentiation of valley lands,and also
based on the establishment of adaptive policy. The core of the policy was to using lands reasonably to make
the land-use patterns adapt the spatial differentiation of valley lands and possible flood in the area. In this
paper,using landscape theories and methods,the problem was studied.

The outside inverstigation was performed from June to July in 1997 and May to June in 1998. Based on
a case study of the 96. 8 flood,the cahnges of valley lana-use patterns were investigated completely. The
main valleys of 7 rivers-Yanzhi,Dasha,Beiliu,Banyu and Yaozi located in Fuping county,Beisha and Zhu-
long located in Yuanshi county.were selected to be the typical research locations. Walking down from
headstream along the river,the status of land-use and 96. 8% flood disaster were surveyed by interviewing
with local people who experienced the event. The status of land-use was described by 4 phases of pre-
flood ,during flood,after flood and present. Meanwhile the changes of land-use patches,river characteristics

and the range of land affected by flood were evaluated by land measuring and drawing on the present land-
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use status map. We used the reach as the basic researching unit. In order to compare the differences be-
tween regions and rivers ,classification was carried out according to the practical situations of land-use be-
fore 1996 and after 96. 8 flood disaster in valley of Taihang mountain areas. The land-use patch was classi-
fied into seven types-farmland,village.forest land,orchard,reservoir or pond,barren sands or beach.and
reed field;while the 96. 8 flood disaster was classified into three types-destroyed,flooded and sedimentated
patch.

Using the corridor analyzing method of landscape ecology,the river corridor was to divide into three
sections of matrix,patch and corridor. Based on comprehensive analysis of land-use and flood patterns in
main river valleys of 7 rivers,and emphasized Yanzhi river for a case study.the spatial differentiation of
valley lands were studied in longitudinal and cross direction. The results were as follows:

1. The whole trends of valley characteristics in longitudinal direction were that:along with the extend-
ing of river from headstream to downstream,the grain composition of riverbed matrix reduced,valley land-
form tended to gentle and valley gradually widened in steps.and this process was usually related to branch
converge and swerve. The erosion process gradually weakened while deposition process enhanced. Valley
lands are disturbed exitensively by human being actions because of being the central zone for producing and
living. Artificial landscape types took up the main parts of the valley landscape except the residual natural
landscape types occurred in upstream valley. The proportion of artificial land-use area increased from head-
stream to downstream,the human disturbance index was 55.48% ,and the reserved watercourse 20. 88%.
Besides the influence of landforms,we could also obtained the same result from the changes of other 6 river
valleys.

Based on those characteristics ,we could divided a valley into five zones in longitudinal direction: (1)
upstream erosion section in which the role of runing water was to erode down, (2)up-midstream section in
which the role of running water was to erode down and side, (3) midstream section in which the erosion
process was correspond to accumulation, (4)middle-downstream in which the accumulation was the main
process while the erosion was second,and (5) downstream in which the accumulation was the main pro-
cess.

2. Although the appearance of valley landscape tended to homogeneity because of the long-term influ-
enced by human activities ,the heterogeneity of valley land attributes was reflected by the distribution pat-
terns of land-use types in cross direction. In the mountain and hill area,the most typical landscape charac-
teristics were that :changing from channel to hillside,the land-use types showed seasonal channel—>riparian
forest belt which was continuous or discontinuous—-artificial river bank with forest belt or scattered trees
—irrigable lands usually were farmlands or orchards—>roads with forest belt in both side—village surround
with forest belt—sloping field which often were dry farmlands or irrigable lands—barren lands or low den-
sity forest lands. The landscapes of channel in the plain section were some different and the typical model
was that:seasonal channel which was occupied mostly by farmlands,occasionally distributed by brickyard
—natural soil river bank with scattered trees—>large-area farmland,occasionally orchards—village and road
surround with forest belt.

Based on the analyzing on the width of water flow,f{looded and destroyed range in fore-and-aft 96. 8
flood . the influence range of flood in cross direction.an the types of disaster,a valley was divided into three
zones-fragile use zone,stable use zone and elastic use zone. The spatial range of and evaluation method for
each zone were illustrated as follows:

(1)fragile use zone referred to those river beach lands.in which threre were no water in common peri-

od,but during the flooding season those lands were easy to be destroyed. Usually the lands were very thin,
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mainly composed of sand ,mixed few sedimentated soil and often located in watercourse. For artiificial uti-
lization,the main type was beach farmland ,also included some watercourse farmlands which were built by
carrying soil from other place or accumulating from the water. According to the duration of utilization,this
kind of lands were also could be classified into two kinds — —seasonal temporary use zone which could be
used in spring and autumn and annual short term use zone which could be used in whole year during com-
mon year. The evaluation method for both zones were as follows :

Width of elastic use zone = watercourse width after flood-average width of watercourse in common
year

i. Width of seasonal temporary use zone = maximum width of watercourse in normal year-average
width of watercourse in common year

ii. Width of annual short term use zone =width of watercourse after flood-maximum width of water-
course in normal year

(2)fragile use zone referred to those riverside lands,for which the lands were easy to be {looded and
sedimentated during flooding, but basically were not destroyed. Usually the layer of soil was relatively
deep,but content of sand was high.and often located on the riverbank. This kind of land mainly included
the ranges between riverbank and village or road. For artificial utilization,the main types were producing
lands such as farmland,orchards et al. ,mostly composed of terraces,and also included some watercourse
farmlands. This part of lands were main land resources for the residents to make living. in whole year dur-
ing common year. The evaluation method was as follow.

Width of fragile use zone=width of flooded valley-maximum width of watercourse in normal year

(3)stable use zone referred to those riverside lands,for which the lands were not easy to be flooded
even during flooding. Usually the layer of soil was relatively deep.mainly composed of slope accumulation
materials ,mixed partly sedimentated materials,and often located near the bottom of hill in valley. For arti-
ficial utilization,the main types were villages.farmlands and roads,mostly composed of terraces. This part
of lands was main place for the residents to build their houses. Those lands showed a lot of advantages in
landscape security,climate situation and other aspects. The evaluation method was as follow :

Width of stable use zone=width of valley-width of flooded valley

The spatial differentiation of valley land is universally existent in longitudinal and cross direction. So
according to the above-mentioned methods,we can analysis the spatial differentiation characteristics of oth-
er rivers in Taihang mountain area. At present,the management core of most river eco-system is to keep
the ecological integrality of river eco-system,but valley lands and flooding plain have been being used for a
long time,it was unpractical to retreat from using those lands. We must search for land-use way to live
with river and flood. The results are helpful for the restoration of disaster in Taihang mountain and even
other regions,accelerating the establishment of riparian vegetation which mainly composed of trees,conse-
quentially enhancing the resistance of riverine landscape to flood disturbance .and progreeively carrying out
the restoration of the degenerated river ecological system.
Key words: Taihang mountain areas ;river valley land ;spatial differentiation;land use zone
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1
Table 1 The characteristics of reaches in Yanzhi river valley
P ti Characteristics
Length of Range of Width of StraighterChannel width Index of roportion 11"1‘C eristies
Reach . of of riverbed
reach(m) altitude(m) valley(m) degree of before 96.8 human
. channel (%) substrate
valley flood(m) disturbance
s 1m
. It is mainly composed

1 4600 2144~980 20 0. 94 7 0. 00 0.0 . .
of big stones and their di-
ameters are about 1m

2 1450 980~870 40 0.97 10 20. 55 29.8 ’ 80cm

s . It is

3 2250 870~720 35 0. 88 25 23.73 545 mainly composed of big

4 2120 720~650 20 0. 86 20 66. 48 33.5  stones of diameters about
80cm. There are a less

5 3030 650~570 40 0. 86 30 40.97 42.0 gands

6 1450 570~550 150 0.99 25 78.31 19.5 s 20~

_ 50 cm . It is mainly

7 770 550~538 200 0.97 30 92.50 22.9 . .
composed of middle-size

8 1550 538~515 100 0. 94 30 65.73 20. 6 pebbles and their diameters
are between 20cm and

9 1900 515~480 150 0. 82 20 76. 30 19. 8 -
50cm

10 1050 480~470 320 0. 81 30 80. 00 18.3

11 2400 470~420 200 0.83 30 77. 64 17.3

12 2450 420~395 120 0.98 30 68. 09 22.6

13 3950 395~350 80 0. 54 25 62.69 33.3

14 1400 350~340 250 0. 82 30 82.10 1258 N ’

20 cm

15 1980 340~320 260 0.90 20 78529 1ilk T ’ (

16 1810 320~304 500 0.99 30 91. 81 9.0 ) It is
mainly composed of sands

17 2230 304~290 400 1. 00 30 79.93 8.9 and small pebbles. There
are many pebbles which di-

18 2020 290~276 700 1. 00 70 88. 49 7.5 ameters are about 20cm.
The changes of matrix are

B not obvious (This is related

19 1830 276~264 500 1. 00 150 58. 71 23.9 to that big stones have been
used to build house or field

20 4080 264~245 450 0.93 150 51.90 33.4 ridge)

21 4520 245~225 500 0.75 180 50. 34 31.0 . It is
composed of sands, while
the amounts of small ped-

22 3640 225~209 850 1. 00 200 61.78 22.1 dle and gravel decrease ob-
viously

. _ . It is mainly composed of

23 6500 209~186 750 1.00 200 31.51 18.1

fine-size sands and a little
sedimentary soil
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Table 2 Investigation of range affected by flood in different reaches in August 1996

1998 96. 8 96. 8 96. 8
Valley . . . . . . . . .
Reach dith Channel width when Flood width in August Channel width before  Channel width after
wi
investigation in 1998 96. 8 96. 8 flood 96. 8 flood
1 15 3 10 7 7
2 40 3 15 10 10
3 35 15 25 25 25
4 20 10 20 20 20
5 40 10 30 30 30
6 150 15 80 25 37
7 200 10 40 30 30
8 100 15 50 30 30
9 150 10 40 20 20
10 320 15 50 30 50
11 200 15 50 30 30
12 120 20 45 30 30
13 80 10 30 25 25
14 250 20 80 30 60
15 260 10 90 20 50
16 500 10 300 30 70
17 400 5 400 30 80
18 700 10 100 70 70
19 500 20 450 150 200
20 450 20 450 150 200
21 500 30 480 180 220
22 850 30 600 200 200
23 750 30 750 200 200
® — _
& = -
s 3
(2) s s
b Y b b
(3) s s ,
b b A o
96. ,
( 3.
3 s 3
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96. 8 50a s 63.8

[24]

3 Y (m)
Table 3 Width of land-use zones of different reaches in Yanzhi river valley

Elastic use zone

Reach Seasonal temporary Annual short-term ol Fragile use zone  Stable use zone
use zone use zone ota
1 1.5 1.0 2.5 3.0 5.0
2 1.5 4.0 5.5 5.0 25.0
3 7.5 —5.0 2.5 0.0 10. 0
4 5.0 0.0 5.0 0.0 0.0
5 5.0 10.0 15.0 0.0 10. 0
6 7.5 7.0 14.5 4.3 70.0
7 5.0 10. 0 15.0 10.0 160. 0
8 7.5 0.0 7.5 20.0 50.0
9 5.0 0.0 5.0 20.0 110.0
10 2.5 20.0 22.5 0.0 270.0
11 7.5 0.0 7.5 20.0 150. 0
12 10. 0 —10.0 0.0 15.0 75.0
13 5.0 5.0 10.0 5.0 50.0
14 10.0 20.0 30.0 20.0 170.0
15 5.0 30.0 35.0 40. 0 170. 0
16 5.0 50.0 55.0 230.0 200. 0
17 5.0 60. 0 65.0 320. 0 0.0
18 5.0 50.0 55.0 30.0 600. 0
19 10.0 160.0 170.0 250.0 50.0
20 10.0 160. 0 170.0 250.0 0.0
21 15.0 160. 0 175.0 260. 0 20.0
22 15.0 140.0 155. 0 400. 0 200. 0
23 15.0 140. 0 1550 550. 0 0.0
* 1998 5~7 s s 1998
H N s 1.5
2 o
b b
o b 9
(Valley mosaics) , i,
[23]
b 9’
o . 9’
b o
(Riverine landscapes) s s s
N A 9 b b
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