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Effects of soil and water conservation measures on soil erosion and non-point
source pollution in Castanea mollissima forest in suburban Beijing
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Abstract: [ Objective] This study aims to investigate the impact of soil and water conservation measures on soil
erosion and non-point source pollution, to elucidate the effectiveness of different management measures, and to
provide a scientific basis for selecting optimised measures that balance the improvement of the agricultural
ecological environment with the economic benefits for farmers. [ Methods] Taking the Castanea mollissima forest
in Miyun District of Beijing as the research object, three vegetation measures, five engineering measures, and

seven combined vegetation-engineering measures were designed to analyze the effects of different soil and water
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conservation measures on soil erosion and non-point source pollution, and to compare the efficacy of various
measures in reducing runoff and sedimentation, as well as mitigating non-point source pollution. The study further
aimed to reveal the relationship between runoff and sediment reductions and the mitigation of non-point source
pollution. [ Results] (1) In terms of reducing runoff and sediment, among single vegetation measures, Selaginella
tamariscina had better effect on runoff and sediment reduction compared with Cynodon dactylon and Lolium
perenne, and its runoff and sediment reduction rates were 60.58% and 84.77%; among single engineering
measures, contour trenches had better effect on runoff and sediment reduction compared with eco-bag, fish-scale
terrace+mulch, and fish-scale terrace, and its runoff and sediment reduction rates were 77.66% and 94.84%.
Among combination measures, the erosion control bio-blanket and vegetation combination treatment outper-
formed the other combinations in terms of runoff and sediment reduction, with runoff reduction rates of over 90 %
and sediment reduction rates of almost 100%. (2) Among single vegetation measures, S. tamariscina had the best
effect in reducing non-point source pollution, with the reduction rates of Total Nitrogen (TN) , Ammonia
Nitrogen (NH;-N) , Total Phosphorus ( TP) and Chemical Oxygen Demand (COD) being 89.07%, 87.27%,
89.46% and 84.82% , respectively. Among single engineering measures, contour trenches had the best effect in
reducing non-point source pollution, with the reduction rates of TN, NH,-N, TP and COD being 90.96%,
93.40%, 95.51% and 94.13%, respectively. Among combination measures, the erosion control bio-blanket and
vegetation combination treatment had a better effect in reducing non-point source pollution, with the reduction
rates reaching more than 98%. (3) The runoff and sediment reduction rates showed a significant power function
relationship with the reduction rates of TN, NH;-N, TP and COD (p<C0.05). The correlation between the
reduction rates of TP and COD and the runoff reduction rates was strong (R*>>0.92), and the correlation between
the reduction rates of TP and the sediment reduction rates was even stronger (R=0.96). Different soil and water
conservation measures were more effective in controlling the transport of phosphorus and organic matter by
reducing runoff and sediment. [ Conclusion ] Vegetation and engineering combination measures are highly effective
in controlling soil erosion and non-point source pollution in C. mollissima forest of Miyun District. Of these, the
combination of S. tamariscina and the erosion control bio-blanket demonstrates the most effective integrated
control. If economic cost is the primary consideration, S. tamariscina can be the most cost-effective soil and water
conservation measure for this region.
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forest

K A A AT IR TS G SR P B % U) OCER 1Y A
BRYEAESIIE R, K U R 2 RS e R AR
TR AR R A, B Y SR 4 RS e ) T 2 B B K
R KA S BOK AR E Gy E TR K AR S R
G (MR B L X Al A 7 R AR S R G nT RE Ak kA AR
JURE o B R AE T K A ORERE  HR EHE
7N, 2024 4 4 E K LR BT AR 260.19 7 km?, o,
K S 42 b i AR 105.10 J7 km?, 5 7K 3 4 i R G
40.39% ;2023 4EJb 5T K £ 2 10 B 1 788.69 km?,
A7 A TR T AR Y 10.90 %6, B8 25 7K P i Bl K - i 2K T
FRIK 538.37 km?, i 4 17 7K 4= 9 2% ST AR 1Y 30.26 %6 .
A NG T A 5 T % = X AR LR, H AL % = K
J b, SR 25 7K PR ) B R AR A IR ROK PR AR B X
H 2% = 525 U AF W) M6 1 A SE A KRS A X

So BRI, A B il A 2R SR W R - S ORR LSfE AE Y
2 BN AR T R A, S O R AR ER K LR
PP R R ATV N o TR R R R AL R
L R O G R (B9 E B - R i e o S S 1 R R
Pl il TV MOK L R AR AL G K LR BA
Bouile v i |32 O AR IR PR AR B AR AR A, R
3 K b PR I R 58 3%, o 7R VA B T 58 A0 0 £
Z PSS PR , R BETIC 48 28 UF A7 R0 B #5 1
AN AN R N L NS K e OE S ) G o
SRR TS e i) BRI . Bk, AT 2 ROk £
R A7 1 Tl X Ay TR Al SR bR b 7K 2R R T IR S I
ROR BT T BAT B 2R B IS 5

AR, O A HE XS FEY K mES
PR8I G [ AT RIS (I UKR AR LD 2R



60 K+ R B 5

33 %

el BIF 5 e T — A8 O — = T — 3% oo i Hh o AR e B A
B e 8 9 A A A 8, TR Ve U R A L AR
B it s T Rl AL S ok L DG B . Tan A UI7E B 4
o5 JUE o 3 Al T M SR 0 U O B4R A AT RO
45 3% TR 28 R SR S A LR R
HA WL B R IFROCR . 2 NS5 70 7T V8 20 58 4 3
HIF 5 5 b 22 5 A 00 R A 0 /I DR 18 G 6 A 8 i+ SV
X Ay 25 B 7 O b B U L R B R R R B Ml
SR 24 B 4 A R R e 8 T R A B
. BB A SRR R B, AR S AR OK 3 2k
TET Y75 G 7 ) 64 A O 45 it = 6 45 B A A e
TR R A W G o 1 B S A AR R AR R B A
AT TR, B I0 T 4 ) A M /N K R
BRI AR AR AT R AT DL
e TR 25 A T /N A JaR, A 10 15 45 R B 5 3 T A
i SRR 7K - 0 85 870 A5 TR A (R A T A%
PFR XA B 0 R R U R 4R . HRT, B S8 =K
JE J 320 7K 3 2R B B 3 BIE R B R F A O B — 1Y
K A DR FFA I, 5C AR Bl AN TR Y 2 45 1 il AT T R
A MR AR R ZE AR H 8. Ak A 5T
7422 8 T 575 G R RIE S

ST, AT LUAE 50T 8 2 XA I/ 3 AR
SRMCH D AT 538 G2, 3 ok A 15 3 AR A i LS A T AR
8Tt R 7 A A TR A I ) R S AR RN X, O
JEE AN Tw) 7K e A A 485 il T 7K 3 2K 5 T IR 5 % ) 2 T
WF9E . X HH SRBE RN 25 0F T L AN [ e ff 35 45 e ik
ULV RO AT TS G I RCOR R EAS [R] 3 B
Jith, > DI b AR TR {5 G H R 5  igg A K
UL 5 TR S G R AR O AR DU A R Al S
AROK 3 2R R IR B Al AR A BB Bl 5 R R
22 W 3 I B AR A AR

1 MRS Tk

1.1 HREHER

AR I XA T b 5 T B 2 X U A T )N 9 3
(117°00'34" —117° 06'49"E, 40° 30'42" —40° 37"
307N, BB 2 K PR Sk | J T A 4R U L e L il
Jik o Hb B Ab R A, RIS L B b o 3 B S IR 4
358 m. ST Sy HLRY ) I IR T KB M 2 A
PUZor B, 4 ZR I8 TR Z R R AR B R OK
#2)h 662 mm, AE ¥ FEOK H 2029 R 75 d, 80 %0 By FE
KB e 22 6—9 H , Db I TR B B K, [ RN AR ol
IR K Wb b N RCE Y ek X S
k. IR B+ ROy RD B O L BR R

A, T EREEN R RO, 8 A R A
Ry S Ml AR b R BT M e R AR IRAE AR S L
(Populus davidiana) 5% i #k (Quercus mongolica)
W B (Tilia wan) , & TF ko R 5 (Castanea
mollissima) 5 #% = HL A7, 5 LR ik 80% . WFSYIX
A 33 km?*, /K 3k W2 T 32.22 km?, (5 AT 5T
X AR 97.7 % o
1.2 BRIt 5HE

T 2021 4F 5—6 A 7EdL 5 2 = X A7 [ K 4
PRATF 75 90 Bl DX A B B A ] e AR — B, JAK
3 mX 3 m 5 RN X 16 4 (15 /N XX IR D,
PR K R 3 mm i PV C B, PV C AR R Hi
I 20 em, ¥ 30 emo 4P AH AR /I X Z ] AH B 50~
60 cm, b J7 B HR K T8 9 I THOR AKX /N X 52 0,
NP EFE KN Z 10 em I PVCEEB K T m N
34 cm X 20 em X 47 cm [ A8 Tt A >R W 4R BT A Y
B o AU/ X AL G 45 40 (Selaginella tamariscina) |
¥ A MR (Cynodon dactylon) \J&Z% B (Lolium perenne)
3P RE B A i, KB AR AR AE A by | fn i
G+ 5 B TR R it A DL L 3 B AT B S R 22 B A
IKF-Bir 20 & ) o A+ BT 2H A A T 15 R it T
BRI CR D MBS it 55 B 1y 9500 0 TEREHb A %
0T e X T S DX A AR

Sk I T 40 A1 A Sl /0N DX 2 A e S A B B X
W45 R B, 76 6—7 A W E A7 Bl 56, % #iik 45
191 18] B2 W 00 R 5 AT D0 2 DA OG) W T 45 2R TE 52
W J5 , F 2021 4F 7—9 H #E AT E IR 5 .

*1 EHBERMXER

Table 1 Summary of simple runoff plots
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Fig. 1 Comparison of runoff and sediment yield by different vegetation measures
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Fig.3 Comparison of runoff and sediment yield between different combined vegetation-engineering measures
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Fig. 5 Comparison of non-point source pollutant concentrations by different engineering measures
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Fig. 6 Comparison of non-point source pollutant concentrations between different combined vegetation-engineering measures
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