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Abstract: The conservation of forest soil can significantly affect soil erosion and ecological security. In this study, rainfall
erosivity was optimized on the basis of the rainfall characteristics of different climatic zones. The soil conservation capability
of forest ecosystems was quantitatively estimated using the revised universal soil loss equation, which is based on long-term
observational data of the Chinese Ecosystem Research Network, and both spatial and temporal variations were analyzed. (1)

The simulation results of the daily rainfall erosion model in tropical regions with high rainfall were better than those in
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subtropical and temperate regions. After parameter optimization, the simulation effect of the subtropical and temperate
regions was significantly improved. 2 From 2005 to 2015, the amount of soil conservation by forest ecosystems ranged from
4.44 10 891.67 t hm™ a™'. The soil conservation capability exhibited a significant spatial pattern, with an increasing trend
from north to south (R*=0.65"""), and the soil erosion rates were all greater than 97%. @ Precipitation exhibited a
significant positive correlation with soil conservation (R>=0.52" ), and both normalized difference vegetation index
(NDVI) and soil texture exhibited strong correlations with realistic erosion ( R*=0.64"" |, R*=0.41" ). There was a power

function relationship between vegetation age and the rate of change of soil conservation.

Key Words: soil conservation; forest ecosystem; revised universal soil loss equation; vegetation characteristics
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BARGA W ) I ORRRE MO )2 RE A5 12 AR K L D80 55 W VR X 1898 23 i) B2 o ARk AR R AT LA
FeH 5, B IR R, o R IEEE R Borrelli ZEBF S U/ 28K 4.19% [ ARAK I BS54 Bk B
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texture ) Fl A HLIRKELE (soil organic carbon, SOC) , 4% CERN $& M (1)1 J0H b i W 005 i | s 0 J2 v kg )
0—100 cm; IH—ALAE R BOE A ( normalized difference vegetation index, NDVI) 3k B F 3 [# E KA 25 i K J&)
(NASA) M3 ( hitp : // glovis. usgs. gov) FZEAY MOD13Q1 B /=i , a3 (83 R A 250 m, I E] 3 B3R K 16 d;
A EBE (surface runoff) 2 CERN $24L 1 %% Bsf B WL 25088 1155 i) - 491H

&1 CERN 10 MBRRETRFEREUNAEHERER
Table 1 Descriptions of 10 typical forest ecosystems plots of CERN

A% BUAR LR RGN HbHR A ER: e o YR/ (°) Pilﬁgfn , Hi/a
Code Name Ecosystem type Location Soil type Slope op Forest age
(mm/a)
AR o R 42.40°N
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CBF KAl Sk 128.09° R bk L 2 721.30 200
. o oL S ol N 39.95°N ,
BJF Bl pn 115.42°F wt 30 427.88 50
e U T I L i 31.69°N ,
MXF B nIE Ak 103.89°E e+ 29—37 716.86 30
, PR TR I 31.32°N -
S Zn o AR .
SN AR [ERIR TR 110.49°F FE 15 1150.67 80
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F DT X 5 m 30— 1653.
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AHIFSE e SR R S R G R - R IR AR R AR AR el DR 5 AR I L . SR B TN
A HN e A )12 B4 IE ()38 HH 139891 2k 75 2 (revised universal soil loss equation, RUSLE) (28301 AL Y
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A =M-K-LS (3)
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m =0.2 5 <o<12
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Fig.1 Daily rainfall erosivity model parameter optimization results
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0.71(F 1),
2.2 PHMABRG LI YIREZS A8 5 A

MR SRS 19 RUSLE B 31525 5 | 3l i + 3 0R4r it F R 3R R R PR IE XS S R MAE B R S
TR RESEATITAL . 2 R T CERN2005—2015 4E4% LR g Ak AR 28 RS0 A0 LR i a0 R
TR MR 2005—2015 ] LA R SR AL ER EE LT (R7=0.65"" )l [& R (K 2) , 4
PRFF AR LTE R h 4.44—891.67 t hm™ a™", e b i) Ll | 7 00 R 4 FES 1 1 38 AR BR300, KT 500 ¢ hm™
a”t, HAREH B AR R R K IR T 10 t hm ™2 a™' 24T 100—500 t hm ™ a™' JERHEIPY . SEBR L3R Ml
AL R 0.07—11.51 t hm™ o™ AP ST L SE PR 4R PR T 10 thm ™ 2™ K[l R E M 4e g
LG XU 4 52 B SR R T 1 ¢ hm 2 2" ARSI 22K 0 SR ) (SL190—2007) 11 i 2 i
e A I, SO L S LR BT ) SEPR R kB R T A R R i SR R ARk, AR A S AR
M AVEER R R,

K2 HBMESREIEEME TERFESTERREER

Table 2 Soil erosion,soil conservation and soil conservation rate in Forest ecosystem

N — o
i FR S R AR
Ag2EA! FE AR R " - Soil ) .
Climate type Sample plot Sample name Potential Realistic conservation/ Soil. conservation
erosion/ erosion/ o rate/ %
(thm2a™) (thm2a™) (thm™a™)
T Temperate CBF KEL 4.51 0.07 4.44 98.44
BJF dtat 239.36 2.69 236.66 98.87
MXF e 139.05 0.60 138.45 99.57
SNF e s 319.41 0.99 318.42 99.69
GGF DT L 347.94 11.51 338.06 97.16
&% HTF ES| 473.90 2.09 471.81 99.56
Subtropics ALF Rl 297.84 0.99 296.85 99.67
HSF w1l 561.79 5.44 556.35 99.03
DHF AL 894.78 3.12 891.67 99.65
i Topics BNF [EpsSEs| 641.52 0.91 640.60 99.86
A [EIIH Average 208.88 95.71

T AN ZRAAE S R GE 0 HE R o 22 AR ARG A0 LA R 45 1 T A 1 A5 2 1 I 25 1 S5 SR B IR 1 2
M, IEORFF AR I W R 25 5 DRI AR 5 SR FH b O 45 30 i I AR MR A 28 38 0 %) - S8 42 o g o] 4% 3
R, NFE2TLUE SR ES RGN LIERRRIEH 97% 0L 1, G BEEH 2010 4E e EAR RS T
TR R Ny 95.719% ), FhIC LG H 2010 4F 3 - 15 R RUMCHB A - SRR 51 R 889% F1 97%'
52Z W#, CERN FMAER RG A IR & T E B, vk 8] 97% U L & R AE S RS+
B DI RE AR BT R AE . ARHEFE R OAT S 20 M1 75 5% RUSLE 485 A1 v (1) 348858 PR F 0 A7 1 S0k
O30T, EBURUEE > 2% 19 4 FPABE T 0 pr L 5 - AR R DD R AR G 1 (3R 3) , &£ A B I+ IUE )
2005—2015 4F: CERN FRMAE 2 RGO B 22 AR B8, Bt 1) 25 [0 SR Y)Y 7 L 3E4R il it | - 1R
Fr g2 Mg SR A T B (R =0.527 , R*=0.52") , X &l Tk HR 2 oe X B8R 288 FE R
W S REXT 3T o6 A F R 3 1) AR5 48] , B ek TR R 2 o) ) F 398 o= A= 7 W 3R A8 30, LA W X 48 3
(25 B SUAEAR T A8, KR YD B 32 B Ty 365 ) | T AR R 2 S 50 A 37 7 A 0 - 3G o ) B
T A B S SRS T BRI AR TE B VI OC R LR - AR i 5 R N IR AR O
(R*=0.41") , ABFFEARYE CERN $R ALY M 242 178 1 B0He & 30+ ek &5 bl 4 40% 1) GGF Fil DHF Hb 3R 4%
T IR =, YR T 400mm , ir L2 SRS bR - 342 4l it T B2 B T 3D & i 4 R S B R AR R A G i
R, (AT CERN £ B3R AES R S8 2010—2015 A B 56 B2 34935 3] 50% LA b, FE 68 2422 A RN ¥ A T 90
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TRV Bl R et 1) 4 AR 485 4 1 B TR AT b AR M A

WO AT T SRR R R NDVI 552+ 1000 7
R A S ARG (RP =064 ) _ °
23 Bib S RGO IR IR S S ST ;; .

2005—2015 4EHAE] , CERN 4% #R bk 2E 8 R 45 4 {3 ;L"@ ff " Yoo 11;2( =0§(-)355
Ry R TR (B 3) PR LR T L 4 £ R N
TR T B, E TR A 0.08%/a 0. HE . Sw.
11%/a F10.22%/a, 5T 1L 3R K e b, Horp = N
LA BRI ALY 30 4F 724, BUGIL N 65 4R 747 ’ R NG
HHE— 4 ST - B 5 A I 0 K R 5 AR B 10 6 R (1A O 25 30 35 a0 s
4), KM E R EEALE RHEREXER (y=9. LRI Latitude/(° )

3707, R =0.56"" ), LI A Ak £ A m2 snmesRaR RS EREENELER
Bi(i K%‘Eiﬁ% s ﬁﬁlzﬁ E?HYﬁ%E’\J i j][] s j:i:gﬁ{l’%—‘%ﬁﬁilﬁiﬁ Fig.2 Spatial pattern of soil conservation in forest
'ﬂﬁﬁ?ﬁﬁg ecosystems plots

®3 TERPBURSHERFHERXER)

Table 3 Correlation between soil conservation and environmental factors

ST 3R bR R i TR 3R

Ff“ Soil conservation/ Realistic erosion/ Potential erosion/
Environmental Factors (t hm~a!) (t bm2a™") (1 hm2a™)
[T H Precipitation/mm 0.52* 0.27 0.52*

1%
i Slope/ () 0.07 0.26 0.07
- HERP R & # Soil sand content/% 0.1 0.41* 0.1
I3 —AbAH B FE EX Normalized difference vegetation index 0.24 0.64%" 0.24
&

* P<0.05; * % P<0.01; *=** P<0.005;ns P>0.05

3 iTFig

AR I T RUSLE BEBUAGF ) CERN £ B AL RMAE S R G HIR AR ST AR R IR -5, ¥R
FRAE 2001—2006 4 CERN (144 b4 30 AW 000 K500 s B30 80K 11 L 5] P 2 AR AR W LR 498 40ty 254 RRIAPR ) = 37
FFEA 1M 9.68 .607.64 t hm™ ™' EARKIFE A5 RANIT . Tx@F ] USLE BLAST 14 CERN 1 9 I ARMAEDS
Z Y 2005 4E AR AT 16.87—808.94 t hm > a™' ! AP &5 RAEK A 1 K H A 1L AR T 58

LA B X P RE R R ST I B 25 e R B0 . SR T AL e X AR AU Ml DX AR AL X BRI R 4 AR
LN 1 S et L /N VA RS R Y i 17 R

R R Kl ) SR BB g, R kT R R R T R VAL vh B AR R R R R
o T A2 1ot T B B AV B B A R o SRR D BB PPAS AORE B . P TR B R 5 B e R B R AR IR, Jor LA P
NAERFFE 48 T AR T S e ek (0 B R T 0 A B 0 1 % ARG RS T 3 A8 A RE ML 17y
30 min [ WY B0 Ak A0 00 e RRAR Tl RS (B0 BN AR D ) BRI A T Sk | e 32 B 7 o TR 8 1)
DX ARADUCR B A T A R A5 A L X 3 5 3 S 45 X H RN R Ik B A B g 4 R — 3k, ET R
BhATARAE B Y PR AT A/ AL )7 L X A 22 26 IR P et e | R R R R A R AN X B SRR A
R 5 R AR TR IN LR A DX ) TR 1% 30 B o Xof - HE R ) ] 5 A b e AR U X S R T A ), 5 A T i
KA EY] A TR o R DX, B R R 22 S IR 3 I R o AR ol T AR LR e A ARl
S BOCHAE R TR /0 ) X S 2 SR 22K, BRI, o7 AR [i) X3 fry o4 W 457 A1 Ry K 4 05 A 7 3 R AR ol T A 58
A BB R A (1) T R T REPEAR
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Fig.3 Interannual dynamics of soil conservation rate in typical forest ecosystems in China
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