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Optimization of structure of slope-separated terrace based on crop
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Abstract In order to solve the problams of drought and w ater shortage and soil erosbn for cops on hilly
area of Loess Plateay this paper calculated the precipitation tunoff erosion and sediment yield

n filtration evaporation and soil water for the process of water requiren ent durng Zea mays L. grow h
period br different terracemodes usngW EPP model basngon crop water damand and control of ran fall
runoff The results showed that the ind v dual sbpe-separated terrace could not fully sole the dislocation
poblen n tm e between the Zea mays L. water requirament and natural mnoff and ordinarily the ratb
of terracew idth to mterval slope lengh should to be 106 o 1. 8 to collect the rainfall runoff which
seriously wasted the land resources Canb g the water cellar not only a lage number of land resources
could be saved tom eet the water requiran ent but also the annual crop yiell water use efficiency and
prec pitatbn use efliciency on sbpe-separated terrace were higher by more than 50% than that on level

terrace, which basically achieved the dual goals of ncreasng cop yield and reducing soil erosbny The
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given table of the ratio of terrace w dth to ntewal slope length on typ icalmodel could provide a reference

for the desen and planning of the slope-separated terrace on hilly area of Loess Plateau This study

showed that the canb nation of sbpe-separated terrace and water cellarw as a patiern of control of ran fall

runoff on sbpe suitable forpranotbn for the reason that it could not only meet crop w ater dem and during

he whole grow h period, but also could preventw ater loss and soil erosion and ithad an acualmeaning

n guding efficient utilization of hnd and water resources on slope land
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Fig 1 Smuhted result of runoffyield and sedment yield onM el icago sativa L in and fallow field
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1 49 o ; 1.3 g/an’,
Tah 1 Paraneters of monthly equ valent rainfall from 22.3%
April to Septanber n nom al mnfall year
3 W EPP
mm (mne h™ 1) h 3.1
4 10. 4 19. 1 0. 54
5 7.0 28. 8 0. 24 [22]
6 9.2 56. 8 0. 16 [ 13]
2
7 130. 5 10. 3 12. 70 [13]
8 32.0 56. 8 0. 56
9 6. 1 28. 8 2. 16
, 2
, 20 anm,
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Tah 2 Reference of suitabk range of soilw ater storage for different grow h stage of Zea mays L
/mm
an an an
05-05— 06-20 0~ 40 40 40 111. 4 61. 3
06-21— 0720 0~ 40 40 40 111. 4 61. 3
07-21— 08-10 0~ 60 30~ 60 45 125. 1 68. 8
08-11— 09-10 0~ 80 50~ 80 65 183. 0 100. 7
09-11— 09-20 0~ 80 60~ 80 70 197. 2 108. 5
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Fig 3 Daily changing process of soil water storage during thew hole grov th perbd of Zea mays L
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Fig 4 Daily changing process of evapotransp imtion during the whole grav th perbd of Zea mays L
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Fig 6 T rial cakulation process about ratio of terrace w dth to nterval sbpe length
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Tah 3 Optmal results about ratio of terracew dth to nterval sbpe kength of sbpe-separated terrace
) m
/m3 /m’
5 30 > 111 1:6.5 3. 15 > 17 1:2.0 3.03
10 20 P 7~1:8 1:4.5 1. 82 L4~ 15 1:2.0 1. 92
15 15 L 6~1:7 1: 4.0 1. 31 I3~ 14 I 1.5 1. 42
20 10 L5~1:6 1:3.5 0. 85 L 2~1:3 1.5 0. 93
25 8 I 5~1:6 1:3.5 0. 67 F2~1:3 1.5 0. 74
1.7

50%



4

Tah 4 Relationshp betveen the recipwocal of rmto of terrace

w dth to interval slope kngth or volum e of water celhr 4.3
and sbpe
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Tah 5 Y el pofi analysis ofZeamays 1. under different conditions
/(kg m™2) Po Po Po
0.363 0 0 0
0.555 52.9 49.9 52.9
" 0.561 54.5 51.8 54. 5
11 0. 406 11. 8 10.6 11.9
12 0.442 21. 8 19.4 21. 8
13 0.474 30. 6 28.0 30. 6
L4 0.503 38.6 35.8 38. 6
15 0.530 46. 0 43.1 46. 0
16 0.548 51.0 47.9 51.0
.7 0.551 51.8 48.7 51.8
18 0.551 51. 8 48.7 51. 8
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Tah 6 Sedment rtaining effect analyss of i poundm entbank of sbpe-separated terrace under op tmal stucture
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