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Responses of soil conservation function to ecosystem changes: an assessment

based on RS and GIS in Changting County, Fujian Province
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Abstract: Soil conservation is one of the most important eco-services. Human activities which contain soil erosion control
affect ecosystem changes, and ecosystem changes are also closely related to soil conservation. By comparative study of the
changes of ecosystem and soil conservation, we can find out the interaction mechanism between them, understand the gain
and loss of soil and water conservation work in the past, and provide guidance for further treatments. In the paper, the

Landsat images are used to explain the ecosystem types of Changting County in 2000, 2010 and 2016, the whole study is
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based on the eCognition platform. Then a quantitative evaluation of soil conservation is conducted through the RULSE
(Revised Universal Soil Loss Equation) model, in which, the quantity of soil conservation is the difference between the
potential of soil erosion and the reality of soil erosion. Further, a statistical analysis is performed to explore deep reasons of
soil conservation function changes from the perspective of ecosystem changes. Results show that there are mainly two
characteristics of ecosystem changes during 2000 and 2016 in the county. One is the change from low cover types to high
cover types, characterized by large quantity of sparse forest turning into evergreen broad-leaved forest and evergreen
coniferous forest. During the years, the area of sparse forest decreased by 14729.38 hm’( =56.75% ) , and evergreen broad-
leaved forest and evergreen coniferous forest increased by 6791.50 hm® (23.21%) and 10228.07 hm’ (5.80%),
respectively. The other is that a large number of cultivated lands, grasslands and evergreen coniferous forest, driven by
economic interests, were turned into towns and tea orchards. During the study period, towns and tea orchard increased by
4469.14 hm’(85.43%) and 1949.32 hm’(69.38% ) , respectively, paddy field and dryland decreased by 707.85 hm®( 2.
65%) and 344.31 hm’(—13.66% ) respectively. Soil conservation quantity in the county increased significantly during the
study period, and soil conservation quantity per unit area is 217.32 t hm™ a™' in 2000 and 246.02 t hm™ a™' in 2016,
respectively. Among all the eco-systems, the evergreen broad-leaf shrub and evergreen broad-leaved forest soil possess the
greatest soil conservation quantity, which are more than 277 t hm™ a™' per unit area, but the quantity per unit area of urban
function of soil conservation is the smallest, below 65 t hm™ a™'. Soil conservation per unit area of most of the ecological
system has improved in different levels, while that of towns and tea orchards has slightly degraded, with soil conservation
quantity per unit area decreasing by respectively 21.03t hm™ a™ and 16.74t hm™ a™'. Tt shows that a great expansion of
towns and tea orchards may cause new soil and water loss. In terms of space, the areas with soil conservation improvement
account for 96.5% of the county, the northeast forest area and the south — central region show the most significant
improvement, suggesting that the comprehensive control of soil and water loss is highly effective; On the other hand, the
area of degraded soil conservation scatters in those basins where human activity is frequent, among which Tingzhou and
Datong is most prominent, suggesting that rapid urbanization and development of tea orchards is the main cause of soil

conservation function decline.
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Fig.1 The distribution of soil retention in Changting County form 2000 to 2016
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Table 1 The composition and change of ecosystem classes between 2000 and 2016 in Changting County

— 2000 2010 2016
Ecosystem classes AL/ hm? Lt/ % T F/hm? Lt/ % T F/hm? Lot/ %
Area Percentage Area Percentage Area Percentage
W 4 RE AR Evergreen broad-leaved forest 29266.11 9.43 35335.98 11.39 36057.61 11.62
W EREL AR Evergreen coniferous forest 176196.78 56.78 184894.11 59.58 186424.85 60.07
TR Sparse forest 25955.46 8.36 13077.36 4.21 11226.08 3.62
B LR H-HE A Evergreen broad-leaf shrub 32192.55 10.37 28538.82 9.20 27935.51 9.00
Bl Grass 7174.08 2.31 4559.04 1.47 3864.09 1.25
B4 Wetland 2108.07 0.68 2070.72 0.67 2052.96 0.66
K H Paddy field 26680.14 8.60 26253.36 8.46 25972.29 8.37
4 Dryland 2520.99 0.81 2398.86 0.77 2176.68 0.70
%5 Tea orchard 2809.80 0.91 4217.22 1.36 4759.12 1.53
JHH Cities and towns 5231.34 1.69 8781.84 2.83 9700.48 3.13
#4h Bare land 188.28 0.06 196.29 0.06 153.92 0.05

2.2 BB RGEBIFARFHE

M 2000—2016 4FAEZS R GERBVFEALHE T LI )« F SR R AR AR 5K, 3222 ly T2 b | 4 i) 3 A
IR BEARAE A T AR5 3056.76hm? . 1980.27hm? F1 1734.03hm? ; H 24 HARAE g +4F Sk T AR fin i KA 75
RGRA, FER R TGO H SRR AR RS- e A 43 512 6558.75hm® [ 1891.53hm* Fl 1576.35hm* ; 3k
YRR TR T RE K AR SRET R, 20518 2905.56 hm* Al 1095.93hm?* ; 252385l i T2 5 T K
K HFIEL |, 43312 943.56 hm® 358.02hm* , [AI RIS WRIHE A ; T AR 14k e A8/ | BT Kt i e by i
B K R S RE AR P A H k35 3678.03hm? , iy 1T AR A0 fi A 10 A 28 2500, B bl TR it e
B8 Ry i SRR ORI b TRV N (R 2)

M 2010-2016 /575 RGERBIFE R R G - H SREH RGN, £ 2% i TR BAR | H SRR ARG 5 A
JT i A, TR0 501 ok 2820.06hm*  1856.7hm? 5 45 ] bR (4 385 i, 32 SR VR - il 08 AN 5 S AR G A
439K 1598.31hm* Al 1467.72hm? ; 3888 i T2 15 K A9 /K FH(1100.97hm? ) TR Y 5K ; AS SR R W) 2425 T
KR B AR (889.83hm?) /K HH (544.5hm?) TN .

£ 2 X 2000—2010 EASRHEE/ hm> E T 5EME

Table 2 The conversion matrix of ecosystem classes between 2000 and 2010

WA b R aRE A W REEA
\ i L e K } KRR N
Pl [ y — 1 H
KR Evergreen  Evergreen Spars Evergreen L) Paddy it T Cities and HE
Class Broad leaved  Coniferous parse Broad-leaf Grass ‘_i y Dryland e 1hes an others
forest field orchard towns
forest forest shrub
AR AR 100.17 9.36 2.5 1535.13 1.35 0.09 0 65.52 25.83
B BRI R 754.92 27.54 8.91 612.18 22.86 1.89 36.81 1095.93 201.51
HwiAk 1734.03 6558.75 190.89 0.81  3678.03 224.82 127.89 568.17 16.56
WERRMEA  1980.27 1891.53 10.8 0.45 0.72 14.22 15.21 25.92 3.69
1) 3056.76 1576.35 0.99 2.07 2.34 0.99 358.02 3.42 0.09
JKH 13.32 106.11 11.52 2.61 233.82 341.19 943.56  2905.56 75.33
iy 46.17 193.14 10.71 0.63 0.09 116.1 423 305.37 36.72
A 82.53 25.56 0.18 0.18 0 0.63 18.9 13.14 0.27
A 153.45 894.33 148.59 60.66 3.06 221.13 5.76 19.08 14.85
He 8.37 113.94 2.16 0.63 0.45 163.08 21.24 5.94 88.38
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Table 3 The conversion matrix of ecosystem classes between 2000 and 2010

A bk b w A AR IR i gk N I M

A A T TR - L I
Class Broad leaved ~ Coniferous Sparse Broad-leaf Grass Pz'lddy Dryland Tea Cities and others

forest forest forest <hrub field : orchard towns
BRI AR 1856.7 186.57 462.6 87.75 215.82 13.5 101.61 28.8 8.28
HERE AR 1467.72 1267.38 1290.78 227.79 1703.88 53.82 889.83 227.25 105.03
/RN 301.77 2820.06 79.92 18.72 212.04 13.14 38.61 27.54 4.95
e GLUsEEN 1598.31 738.09 73.53 73.35 40.05 6.93 29.25 3.51 3.96
8 93.87 853.83 23.49 81.27 55.26 0.18 1.53 3.06 0.90
JKH 80.73 1795.41 75.06 21.96 4.41 56.88 544.5 1100.97 40.41
T4t 14.94 59.04 6.57 5.76 0.27 379.17 107.19 52.83 7.56
ZR AR 88.02 436.41 72 12.69 1.17 462.51 238.77 40.68 3.06
R 22.14 174.33 16.56 3.06 2.52 303.03 12.87 108.45 15.93
He 15.76 30.35 9.1 5.63 2.46 67.50 15.06 11.44 92.89

it BRI DUE KT B S RE T LRIy 32, 2R S AR MO £, o5 4E
RS R G B AL RIS B S AR A5 — 2 B R I BRI ] I AR S g 7 T A e 1 A T R A
K, AR MR 2 7 5 B 5 AU A AR T AR R U /b, 3 AE e AT RIR K 30 2%, MO AR RIOAR , s AR bR
P BRI ; A2 AL A U & R I IR A IRAEER SR 5K | T AE A AT R BROh T B SR &8k 3l es , K & e
ZEUEAR, B AR e 3G I
2.3 HAEB ARG AR R RE

R BINKIT BAES RS H AR B 4 &, B0 AR AR R i 2000 4F°4 217.32t hm™ a™',2010
4F-235.16t hm™ a™",2016 4F BN 246.02t hm™ o™, [FIA4F + S AR 55 5 43 51 4 6743.95 J5 +,7287.57 J7 t,
7634.58 J7 t, MR 13.21%

A R G IR RS, A IR S0 L et DA 2 ] I B DRI 6 ) P R e 5, 2016 443 51K
321.66t hm™ a™" [ 285.75t hm™ a™" | el IAH , A K 44.59t hm™ a™'  HRON#RH, Ky 76.54t hm™ a5 T4k
SR H B SR K B T R A S Rt R IAIR, 2 R AR 5T i SR FH ) e B o2 1-3 W0 T, XA K
FEA TR T, B L - SRR R A, TSR i oK A IR i 2 & AR K R R R AR,
I &S5 H A E S R G T (£ 4)

F4 KITE 20002016 FEESTRE LB TERIEE
Table 4 The values of soil retention of different ecosystems on Changting County between 2000 and 2016

AR T A AR R/ (¢ hm™2 a™!) LRI R/ ¢t
KA Class Soil conservation quantity per unit area Total annual soil conservation

2000 2010 2016 2000 2010 2016
W 5 [ AR Evergreen broad-leaved forest 277.29 278.75 285.75 811.53 984.99 1030.34
H EREF K Evergreen coniferous forest 231.24 247.94 254.28 4074.29 4584.32 4740.41
TR AR Sparse forest 155.61 214.90 223.10 403.89 281.03 250.45
BRI A\ Evergreen broad-leaf shrub 285.44 318.84 321.66 918.89 909.92 898.58
HiHh Grass 230.51 276.98 278.45 165.37 126.27 107.59
i Wetland 96.39 106.61 107.68 20.32 22.08 22.11
JKHI Paddy field 81.87 89.36 90.96 218.43 234.60 236.24
54 Dryland 82.20 97.56 103.79 20.72 23.40 22.59
ZA 3 Tea orchard 182.01 177.03 165.27 51.14 74.66 78.65
SR Cities and towns 65.63 45.06 44.59 34.33 39.57 43.26
b Bare land 69.74 44.85 76.54 1.31 0.88 1.18

http ; //www.ecologica.cn



8 S % 31 &

AT FE I A BT TR - R AR O BRI B A SR A, e AR A 28 A R R AR B B T, b LU
i BRI 2 38 67.49t hm™ a™'  IXULHA TSR KT T K R ARIAEE TAERUAS T B8 sk, REBUES R
G RUAE A 26 T, SRR D RERE AR 1N 55 IR B, Sl A SR e 19 A T B R AR R i R, 43
fIlKT 21.03t hm™ a™ ' F1 16.74t hm™ a™" 32 HH FHFFR X ISR R R 5K EH , o 9 R 3l e A
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A E TR T AR B S5 5 REEURIAS SR el A SR T AR - SRR i TR I DL T, AF R3O S 4D
A LT A R TR e AR E BRI
2.4 HIELARER ARG 28 [E) 53 A RRAE

4 2000 5 20102016 45 A 5407 TR - e 0 45 1 11 4330l & n 434, WT LA A9 100 P B - B R A o 1
T X e 5 4 B4 K4y, 1K 96.5% , 23 [ 4 A |2 34 5) (AR S n LAGE 8 i T 30t hm™ a™ A B4~
AN AR X, — R AR L IX a3k 2 4 B E B A AKX, 4 4015 K B % 45 ) I ORI AT i ks — R g 3 X
B, % US4 BOK 3 IR B H R X,

B T AR AR AR X, AR A B 3.5% , a5 A1 S SR BRI, NEE T O ARE L S
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Fig.2 The change of soil retention per unit area during 2000—2010 and 2000—2016
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