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Management of Soil and Water Conservation in Small Watersheds
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Abstract: [ Objective ] The carbon sinks of soil and vegetation were monitored and evaluated in order to
provide technology and methodology for implementing dynamic monitoring and evaluation of carbon sinks for
soil and water conservation projects, and to provide theoretical and methodological support for soil and water
conservation projects to participate in carbon emissions trading, and to research and formulate relevant rules.

[ Methods] The carbon storage capacity of the vegetation carbon pool and soil carbon pool in Luodihe small
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watershed at Changting County, Fujian Province during 2001—2022 was calculated through field sampling
analysis and LiDAR collection of relevant parameters. Carbon sink capacity of various soil and water conservation
management measures in the small watershed was evaluated. [Results] O After 21 years of comprehensive
management, various soil and water conservation measures in the study area have significantly improved the
role and capacity of carbon sinks. The carbon storage of the small watershed increased by 3.97X 10" t, with
an average annual increase of 1.89 X 10* t/yr. @ The carbon storage of soil and vegetation carbon pools
increased by 73.73% and 346.41% , respectively, during 2001—2022. The carbon sink of the small watershed
reached 3.05X 10" t, of which 1.66X 10" t was attributed to the soil carbon sink and 1.39X 10" t was attributed to
the vegetation carbon sink. @ There were differences in the ability of various measures to increase the carbon
sinks. Chestnut forest land and fertilized Pinus massoniana forest land increased carbon sink the most
obviously, followed by coniferous and broad-leaved mixed forest, nursery and managed P. massoniana ,
horizontal grade land preparation of P. massoniana forest, and finally close management and bayberry forest
land. [ Conclusion] Various soil and water conservation measures had obvious effects on carbon retention,
carbon sequestration, and carbon sink increase. The carbon sink capacity of forest land such as chestnut
forest and fertilized P. massoniana forest land with land preparation, afforestation, and fertilization and
breeding measures was even more significant. These practices provide an effective means for improving the
efficiency of soil and water retention and for increasing carbon sink.

Keywords: soil and water conservation; small watershed; comprehensive management; carbon sink capacity;

Changting County, Fujian Province

K PRI B R B RE T ol i 1
PV PR A LIRS R Y A IR AR A e R AR 2

1 /DO

7T ik 2 PR B 3T 2 T 3 o ) ke HIE T 5 AR 3 LT A
INA S RGBT B 78 B, /D TR EE 56 B Y
FEHE R G 0B A 1 A O T LR 20 R e A
HE AE B RKARSE 3 R 2 1Y R, ST R K AR A5
LI 52 R BAR Y By . BRAEAT TS, B A X
IR AR BRI T A RL I A O 1 i T R A
WA T ) BB S5 R AT R T (B DL ] B 0
K A ARFFIT H s/ i I 25 G IR B T A9 Z5 4 I T
RS RAARRBETE . K R H B
553 775 AU S BLUK 1 ORI BRI R A
Loy 528 5 SN T A B et 64 2 — il HL
I AT LA AT RV 1l K R T30 R A i 3 ) A7 B £
B0 B AL BERE A R A L O 2K Ll R g 1D AR
L7 I Al i A2 i S5 Gk 32K 18tk i R )
A R AR SRK R AR A BT F BRI &, AR SR
Hh K PR AR e o A R S AT DX P 5 4 e XA
HEA T B0 5 M T /N U A o G2 7 4 T A /N R
SR 25 5 B LR B8 7K 1 IR BRAE B0 B /0N i 3R
R A A A B A S UL O IR A
SN A AR A5 A B — P A I D5k T R - SR A B
B I D 5 B B A S S K b R B B A
s DRI A 48 B BOR FI 596 K LR TR H 2 5
i HE AL S 5 5 01 5 1) R A 5 H 0 i (3t B8 7 3%
S

T b Y] /N S A A A YT B B R L
HI 26 km, AR &R LLAE L B 5 = PN HEE 78 5 K
BIAE A B 24.67 km® . MIRAE 275~520 m,oH
T AR S VUK, ARV B K, 500 m DL B
R AT A5 0 5 76 %6, 19 % A 5% . Wk F b 0
il = AU XL AR R 18,8 °C L =10 C Ik 8l
BURS 800 °C, LAGIW 270 d AEHFERI AL 1 700 mm,
FEmi or A ANy, 4—6 HOR2W FE EKEH2ER
51.8%.,7—9 A Z & XN 2. 2 4V 1 48 12 i K
1050 mm 429 R &L 0.6, Uitk JE 7 b A 1= il X, X
FRRIZN, DLl i 2n 38 o &, + 2, SRR GRS PE 2%, 4t
T8 M KA K R R . 1985 4 1 G A R,
WBk K £ K B 12,46 km?, K 3K R ik
50.5 %0 AH B M A BT 55 RN R 1000, 20 1B ER , T4
RF= S, TR A 3, 5 G A B 2
W. &8 A, H Az XM 2 0 kA 5 R bk
(Pinus massoniana ) , ¥ F B— , 254 filf 2R, R T A1 8%
Z REVE TR (Dicranopteris pedata) F/NI 3R A
(Syzygium buxifolium) s 25 M F B N (Casta-
nea mollissima) ¥ HE (Morella rubra), 2001 4F
PASKe S 2000 3 2 S i /K T R SR L U T R
TR R R H AT K PR FFARIR 95,406, /N sk R
JH 5 36 RS AR 45 5 10 1 b 8T 1 26 A0 5 i IE 5



306

K - PR R

%43

AR AR F B R ARAR KT W 8 5 R AN bR B
TR AR Jh A5 3R T A SRR Bl Az A SR el 7 b, HC T AR
A5k 43.80,854.72,360.80,3.04,424.72,202.00,
99.36 hm® . i FH b A HAD - M Gy s 1R A BE A
T | AN AS D B T A3 5308 8.60,469.96 hm”
o PR AT B - ORRE e 3 B S FE U T AL £
v TR A AR T AR /N L Ey R A S D0 344 o, Sy 1 o e
BB AR OO & RN R R I (Liquidambar
Sformosana) /M (BWAZE/NT 2 cm) , BRIR N £ R
SEHR A SRR e A A A 2R el s A i — € B A PLIE
A EACNE GZ L) . W0H BRI N 4T T
WA K A DR AFHE it L B T A M 2R Bl S AT A AR BT,
HoA R FEATAE TR AR R L TE] A (BT 1)

° FME (e
C 1 e 5 A & T 5t YR 22 [ B
EOxaEr SRRk ERKFHREHRDRERK CIIEHRK

1 FHoavaE i Em R R

Fig.1 Land cover types in Luodihe small watershed
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Fig.2 Technical roadmap for carbon sink monitoring and accounting in small watersheds
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Table 1 Biomass model formula and carbon content coefficients of various tree species
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Table 2 Statistical results of sample site survey
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Table 3 Forest carbon storage estimation model and accuracy analysis
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Table 4 Calculation parameters of carbon sink capacity in Luodihe small watershed
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Fig.3 Carbon density of Luodihe small watershed in 2022
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Table S Changes in carbon sink capacity of Luodihe small watershed

o T AL hm? et % P Y A/ ﬁﬁﬁﬁﬁﬁﬁf?%/ i%ﬁw[ﬁﬁ/ *E?)ﬁ\ﬁ&i;%/ E'ﬁwl:‘ﬁ/

(t* hm %) (tehm ) (t, ML CiP (t, UL Ci) (t, UL Ci)
FP 43.80 10.49 15.23 459.46 455.08 914.54
MP 854.72 8.74 13.17 7 470.25 7 119.82 14 590.07
BP 3.04 5.20 12.93 15.81 24.59 40.40
LP 360.80 8.10 14.04 2 922.48 3 319.36 6 241.84
EF 424.72 8.81 6.06 3 741.78 518.16 4 259.94
WB 99.36 2.26 —0.85 224.55 — 224.55
I.C 202.00 8.90 17.23 1797.80 2 502.78 4 300.58
CK 8.60 0.00 4.84 0.00 0.00 0.00
&t 1 997.04 — — 16 632.13 13 939.79 30 571.92
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