Advances in Environmental Protection IR/ RTHS, 2017, 7(3), 243-251 Hans X
Published Online June 2017 in Hans. http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2017.73035

Study on Simulation of Runoff and Nitrogen
Loss in Different Types of Riparian Zone in
Lian River Basin

Wei Ren?, Danjun Yao?!, Zhenhong Wang?*, Libo Liul2

1Co||ege of Life Sciences, Guizhou University, Guiyang Guizhou
2CoIIege of Environment and Life Science, Kaili University, Kaili Guizhou
Email: “w_zhenhong@126.com

Received: Jun. 2™, 2017; accepted: Jun. 23", 2017; published: Jun. 26", 2017

Abstract

A riparian zone is an ecotone between fresh-water ecosystems and terrestrial ecosystems. Under-
standing of the ecological processes occurring in the riparian zone will provide knowledge for a
control of non-point source pollution in a watershed and restoration of riparian zones. Riparian
zones along Lianjiang River in central Guizhou province of China were investigated through a
route survey method to define the types of the riparian zones in Karst Rivers. According to the uti-
lization of soil, vegetation types, topography, soil texture, the intensity of human activities and
vegetation coverage, the types of the riparian zone along Lianjiang River were classified into eight
types. Furthermore, Surface runoff, soil water infiltration and loss of nitrogen with the surface
runoff were determined at the different sites representing these eight types of the riparian zones
using a runoff trough under a condition of the simulation of the surface runoff. The results indi-
cated that the surface runoff from the riparian type “Grass + loam + mountain and V-shaped valley +
severe disturbance” is largest in a single or total event of the surface runoff. The surface runoff
from both the riparian types “Agricultural land + rice paddies abandoned land + hills, U-shaped
valleys + loam + intense human disturbance” and “Agricultural land + slope to bare land + hills,
U-shaped valleys + loam + intense disturbance” is lowest, in which six times scouring soils could
not generate the surface runoff. However, the water infiltration amount had an opposite result
with three infiltration events, 43mL, 800mL and 800mL. The losses of total nitrogen, ammonium
nitrogen, nitrate nitrogen from different river riparian zones increased along with a frequency of
scouring, in which the losses of the nitrate nitrogen are higher than that of the ammonium nitro-
gen. The losses of the total nitrogen, ammonium nitrogen and nitrate nitrogen were largest in the
riparian type “Construction land + bare land + loam + mountain and V-shaped valley + intense
disturbance”, which were respectively 4.60mg/L, 1.74 mg/L and 2.11 mg/L. The losses of the total
nitrogen, ammonium nitrogen and nitrate nitrogen were lowest in the riparian type “Grass + loam
+ mountain, V-shaped valley + intense disturbance”, which were respectively 1.56 mg/L, 0.45
mg/L and 0.47 mg/L. This study revealed the characteristics of nitrogen leaching loss from the
different riparian zones.
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Table 1. Different types of riparian zone samples and their main characteristics
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Figure 1. Surface runoff of different types of riparian zone
1. TRIXBEFARTHRERE



fEEaT %

—a—Type 1

. —e—Type 2

800 —a—Type 3|

] —v—Type 4

700 4 —<«—Type §

~ ] —»—Type 6

E  600- ¢ Type7

z ] —o—Type 8
2 500

]
E 4
,LE 400
B ]
= 300
2 ]
= 200
%) ]
100
0 T T T T T T T .

—
N
W ]
o+

3 4

Scouring times

Figure 2. Soil water infiltration capacity of different types of riparian zone
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Figure 3. Soil total nitrogen loss in different types of riparian zone
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Figure 4. Soil ammonium nitrogen loss in different types of riparian zone
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Figure 5. Soil nitrate nitrogen loss in different types of riparian zone
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Table 2. The contents of nitrogen in water and soil physical and chemical background values of different types of riparian
zone

T2 MRIKFRRSEMTRIXR T HRENERE

MR K ER A i (/L) B R A
TR

TN NHz-N NO, -N TN (g/kg)  NHe-N (mg/kg) NO;-N(mgkg) pH  FHLFE(mglkg)
ESiN 2.78 0.42 2.15 1.21 3357 2.94 7 35.19
H 2 5.54 0.32 5.10 1.93 20.98 4.09 7 45.97
eI 2.00 0.19 1.25 1.42 18.05 3.63 7 34.79
HM 6 2.25 0.42 2.78 0.72 44.13 1.87 4 10.74
eIl 2.10 0.07 1.77 1.74 35.05 20.25 75 37.31
HT 8 3.35 0.21 1.86 2.93 27.66 6.77 7. 65.64

Table 3. Effect factors of soil nitrogen loss
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