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AE KB BRI A Ak oKRE SR I g4
BRGNS g R, H BB 8,k F. REB, gne

(1. db el K2 sk AR F2#BE . dbat 1000835 2. Jb mtfoll K 2f MRS IR w2k A = 4 B S e h s, b
100083; 3. Jbatpkulk K= 1L VG 3 BB A S R 45 E KW MR A 5E 3, Jb et 1000835 4. Jbdolk K
K AR R SOMRN R R IR R S A B T K R R R TR AR ZE thob /ARl AR S TR EE TR b
L, JExET 100083)

BE: (86 ] KAEHH LR KRR L KNEAM Robinia pseudoacacia N TR B HIAEL0 27, AW KRR FHRAE
AR BN FBRAEA FRE, [ FE] LG G T S ERENABRARA TR IR PR, EHAK,
PR, AR KRR A A 15, 23, 27, 34, 4la) AR, MEAMAEAFTALZE RTE. AXME. LEEH
KRB RERG R, BEDHIFKEE S . LB B R KAER), A THR-8E 2 BHEF (TOPSIS) 3424
M EARRE AR, [£R] OtaRiEd. AERGRRBEENS 2 BHAR, Ptk RS, AR RAMA
BRARAERFRE, QFHRBAZMEARSGHUERERRRTFKE, RAKXELTZERIAKY PRI E; Ok L
BAELFHAE S ol REL H RlE, PHRRGEEHRETRSG, @WHA-TOPSIS it H4F th #l Mk 13E 2 3Kk
BARTERR K, RREIAE S R B EA RIRE RS, HF, PRARAINRKEESASERGE, [&#] P
BRI A TARK IR BRI AE, ENEASFR RIAA IR E R eI A2, sTIAIREF R B AR 5 AT A3 K
AREANME, VAFIFHIRA RIARA AR R E IR, B2 K5 534

FEHER: AMA TR B4 KREARS A, WA-TOPSIS #%; TH#% LK

FESES: S727.21 XEkFRESEE: A NXERS: 2095-0756(2026)03-0609-11

Evaluation of water conservation function of Robinia pseudoacacia
plantations at different growth stages

ZENG Xing', BI Huaxing'***, GUAN Ning', ZHOU Tao', QIU Ting', KANG Sai', LI Zhipeng', HUANG Haobo'

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. National Key
Laboratory of Efficient Production of Forest Resources, Beijing Forestry University, Beijing 100083, China; 3. National
Forest Ecosystem Observation and Research Station in Jixian County of Shanxi Province, Beijing Forestry University,
Beijing 100083, China; 4. Key Laboratory of National Forestry and Grassland Administration on Soil and Water
Conservation/Beijing Engineering Research Center of Soil and Water Conservation/ Engineering Research Center of

Forestry Ecological Engineering, Ministry of Education, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The aim is to explore the difference in water conservation function of Robinia
pseudoacacia plantations at different growth stages in loess areas of western Shanxi, and provide scientific basis
for improving water conservation capacity and management of forest stands. [Method] Taking R.
pseudoacacia plantations of 5 age groups (with forest ages of 15, 23, 27, 34, and 41 years respectively) in

Caijiachuan watershed, Linfen City of Shanxi Province as the research objects, water conservation indicators in
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vertical layers (canopy, litter, and soil) were measured, including canopy interception rate, litter water-holding
capacity, soil physical properties, and water holding characteristics. Comprehensive evaluation of the water
conservation function was conducted based on Entropy Weight-Approximate Ideal Solution Ranking (TOPSIS).
[Result] (1) The leaf area index and interception rate of the canopy layer showed a trend of first increasing and
then decreasing as the age increased, with the highest values observed in middle-aged forests (23 years), and
remained stable after maturity. (2) The litter layer in middle-aged forests exhibited the highest accumulation and
maximum water holding capacity, while the effective retention capacity was superior in mature stands.
(3) Young stands (15 years) had the highest non-capillary and saturated water-holding capacities, while middle-
aged stands excelled in capillary water retention. (4) Soil layers contributed the most to water conservation.
Water retention capacity first increased and then declined with age, reaching peak in middle-aged stands.
[Conclusion] The water conservation function of the middle-aged R. pseudoacacia plantation is the best. To
enhance the water conservation function, inefficient and degraded stands should be selectively harvested and
replanted, which is in line with regional project for low efficiency forest transformation and functional
improvement. [Ch, 2 fig. 5 tab. 34 ref.]

Key words: Robinia pseudoacacia plantations; age group; water conservation function; entropy weight-

TOPSIS method; loess regions in western Shanxi

FRMOK VR FE D) e 2 i M AE S R G AR K SO L I8 A0 K B iR 7K R A% O IR 5 D ez —,
FRMGE S MOE A A BTN . VAR E K R R B SR G R, SRR K SR A B 25 BB
FERBRAAEAACT T, Wom PR AR R R & 5 7K = 30 2 i B (s 45 2R MoK 16 5% B ) B A A 285 i 55 X ]
R R e n O I 1 B S U R R R R X —, R EA . AR S RN
R KL rh HARPRARAERPT, SXSLRAE FEO R AT PR F, SRR EERAL. FEERT, AT
MREEBE R A 12 X 3l A 25K O A% O ok, He iR Robinia pseudoacacia [RIFfEEL B A1 A 55025 N2 TF 3L
%5, R S RS AR R B K R D 2 — R R s D X A T R R K AR R, (H
Wil SRR A3 G, MR S5 A 2 A Im 8 H 25 58 1, o0 pRar ik ARIEBY B, B8 Tfe 2 TR,

MO K I RA TR BE ) 2 MRS 2 ), R IR B AR LR . ARG 2R B . TSI RN,
B SRR 18 s IR MO 2 AR B 5 A IR B, VYR ARG, TIESSHE L GE,
KA FE DR E AR EERY B s MR VR TR H ARG B Ak . 200 se 4 il AR R 1k, 7T BB S BUK IR 7
IReTF R R0, R EEV R . B XMIKZ Cryptomeria fortunei M )2 A= 1) Bl A= K it 72 52
“RAERL” g SRR IS AR, W R AR AR ] PSR R B X AR
YRR SR R EAC, RIS SR RE . DAMEWE IS 20 FAR S 2 By ) FR— J2 R
RIS 25 AR /K IR SR TIRE, X T AR ARG AR 166 5% Ty B8 BE AR IS 14 K 119 0 2528 A R v A B i -
WAk, AEGKIEHRSR D REEM 7 (W2 R o R AT R 3 2 SR A 2211,

BEXT IR IAEE, A58 ORI TARGIEBAR . ik . EBK . bk . B x4, i Br4h
A SENLEES, REMNEMEEEARET . WEYRKRME . IR EEBAEKEe T, Jfis
FL -8 5 FRAL B HETY (TOPSIS) 256 PR A [l A [ BORIBEAR A K IR IR TR D RE , IR IIAS [A] A= K B Befil #
N TS UK IR TR DI REAR AL RRAE , 48 7 SRR AR K 5008 75 T RE (RIS 5 R AL, A AR5 DX R Pk 2 R
IRRARAY 2235 A PR LR 2R, PR X X AE S R MR E Tk .

1 HRREGHR 7 E

1.1 #RXHER
WFSE X Aor T 1L PG48 e vy T 25 B85 % )1 /IS (36°147277~36°18723"N, 110°39'45"~110°47'45"E), i
WA 34.23 km?®, WA 898~1 574 m. % X J& IR A KRl M WA e, AFE 3 REOK &R 575.9 mm,
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EPRR, BEKERTE 6—8 H, 24Pz L E N 17239 mm; LAY 172.0 d; 4B H
9.0~10.0 °C, fFEMN 38.1 C, BALEN-204 C. HIWFERFRMER +, HEHFH, +HRRE
B, B35, Z R KW . AT X SR AR SE AR 33 B R 1500 Bk - hm ™, ATV R R IEARR
o FEREAREYA E R Rosa xanthina . #F.F Lespedeza bicolor. %% Rubus parvifolius % ; HAKH
YIVL AL Artemisia annua . 5% Phalaris arundinacea . %5125 Carex lancifolia 55N .
1.2 FEHUREFEFIAE R AE

M 1974 FEFF 0, 75 BRI R 2 IRAEZE N S TIEAR, Rl 1991—1995 4, AR
K, 351000 hm?, 3= 28 AR FR R AR FIMAN Pinus tabuliformis, ARHF5ETF 2024 4F 6—8 H, 7EIA%K:
XN 8 AR, 1458 . MR A5 37 M S8 AR — SO RIRE N TARH IR 5, AR RHEVE B
LERMER S BI 15. 23, 27, 34, 41la, FFS% LY/T 29082017 FERIFP YK 52 5l 43 YU 5 Ho Al
TR AR . IR BRI S ER, 4R BEOR R MRS S 1 B 3 AR, AEHEDN 20 mx20 m,
AR R N T R A L AR L R . T BRR A, JRASIUAMR N . TE RN AY B3
TR IS 30 cm=30 cm BPATEYIRE DT, ARAERAEWEE | JEK I AR R Z R, A
SRR, e . R h R 3 A T HEEURE AL, IZHR IR 100 em By IR, SRR
JJIESy BIAE 0~20, 20~40. 40~60, 60~80. 80~100 cm +JZHUFE, HIF I +HeWBIbE T, FEHIEASS
B 1.

®1 HHEXER
Table 1 Basic information of the plot

it 2H 4k /m BB e 5 BE/(Fk- hm %) SFE S /m PR /em P2 e i /m AR

=]

1021 15 FH3p: 1650 7.82+1.58 8.95+1.92 2.19+0.25 0.40+0.02
EAIJIEZIN 1032 17 FHY% 1 600 8.79:+0.79 9.34+2.06 2.3240.16 0.42+0.02
1034 17 3% 1 600 7.40+1.26 8.81+1.86 1.91+0.26 0.38+0.02
1107 18 {2673 1700 8.95+1.64 11.3842.58 3.64+0.33 0.74+0.16
LRFIEYIN 1109 18 FH3 1700 8.86+1.47 10.92+1.76 2.98+0.36 0.72+0.08
1106 18 {2753 1 600 9.16+1.93 11.7242.69 3.69+0.28 0.82+0.12
1149 19 FH3p: 1725 9.62+1.09 12.88+1.81 3.05+0.78 0.66+0.08
SR 1148 19 FH% 1625 9.04+0.87 11.93+2.18 2.84+0.72 0.56£0.06
1146 19 3% 1650 8.74+1.04 10.98+1.37 2.96+0.63 0.58+0.10
1174 16 {2873 1300 9.25+1.24 12.90+4.20 2.59+0.66 0.36£0.04
AR 1173 17 FH 3% 1 600 9.43+1.37 13.92+1.92 2.75+0.58 0.44+0.05
1175 19 {2753 1 600 9.06+1.15 12.3643.42 2.40+0.87 0.34+0.04
1232 14 FH3p: 1550 10.05+1.85 13.3443.58 2.57+0.72 0.29+0.02
FUEVIN 1228 16 {2673 1550 10.76+1.47 12.98+1.53 2.9620.57 0.30+0.02
1230 14 {2873 1 600 9.65+1.29 13.88+3.09 2.4840.86 0.26+0.01

LT SPROMRE . SPRNAR . SPR TR A AR ES BORE P B R

1.3 MRAZE

1.3.1 #WEEBAENE 2024 4F 6—8 HILWM RN FEK S 7 Ko R MREH P BEBERT & . Mfs 4z
IR PR, BRESICERIZMARIE IR 3 bk, R EN TS, EREKR, WK
Ui TETERRPREAR T FIARE e 3 AN R A I 2R BN, W REEAMFERT 2 m; RIS b
B3R, WIARINEK . T AR TR PR MR W E R ' CR). THEARWF

Vv
Q_E; (D
QI:EXG: (2)
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Oc=00-01-02; 3
Rc:QO_Ql_QZD 4
Qo

K (D~@) H: O WBEKE (mm); VIR RENKE (L); SRR AR D (m); Oy MAMRSMNGEK i
(mm); O, NMIEZH A E (mm); O W T H/KE (mm); O, MARHNFEKE (mm); ¥, Ry /KHE N K&
L); S, H AR I (m?); R, AR R (%); 0 AHSTEEHAE (%)

132 A% EHE AR MNE  BHBURNRETEY 3 2R RSPk &, ERif e, A7ERF T
85 CiEZMT 12h BiH &, fENT . RAESR ML E MEYRoKGE . W REwH% 2 bW
£, LB OER, BEAERKE T, 2 07E 025, 050, 1.00, 2.00. 4.00, 6.00, 12.00, 24.00 h 4%
B K BT, R, BRI, FEYRARROKE CF). MEYASEE R CR) iH5E
NN

_ My-M,

Ro — X 100%; (5)
Wi = Ms— M ; (6)
Rmz%xloo%; €
Wi = (R — Ro) X M (8)
W = (0.85Ry — Ro) X M. (9

KO 1 Ry NI AR T AR (%); My KW EE B (2); My M IRvEPIBLT )5 it (9);
M, IR TEIRL 24 h 5 i (2); W A TR ERRER KR (2); Ry MR KFFKER (%); W NI
VEYIRRAZE B (thm®); Ry AIATEY HIRFIKER (%) M TSRS (t-hm); W R JATE YA 8504
EH (thm?),

133 R EAKRAFKEARE M ENE LESKE, HARINENE LR HIERE LK
JEFN AR A AL SF B B . IR E K RE TR TE R

W, =10000P.H; (100
Wy =10 000P, H; QEp.
Wi = We + Wy (12

K (10)~(12) e Woo Wy Woorilh BIERERKE . SEBERKE . IWAEKE (hm™?); P, P57
A T EEELBRE . SEBEILEE (%); H R HIERE (m).

134 KRBRFEFRFBIENT E AU TAL-TOPSIS 3T A [l 5 2H R BR AR K P50 35 DhRE . 8 1 IR
R A FRPR S BCAHXTAE , TOPSIS 441 2 H ARt SRR M, 4% U abn 5 BAR AL B AR 4 72
HATHEY . TR A R BR AR A IR 60 2 D e 5 FRAR R DL AN e 2 R 25 B RS, SO [ i 24 )
FEARHL K IR R SR DI REZ (] 19 22 5o HUACLBRANT . (DFRAR AR B A6 B B X={x; mxn . BUEbRAEALAL
HERIE—Aik, Yy MIEAGEHRE S AR AL 5 AR R, AR 2 AR A AL R A B T 25 A TR AR A B
(¢), THEFEAALE ().

1 n
e,-:-EZ;(Y,-jlnY,-j); (13)
=
1—€j
= o
Zl—ej
=1

R 13)~14) F: i R PN, =1, 2, 3, .., ons R NTERERR, =1, 2, 3, ..., m, @Rk

(14
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G B B0 15045 I LM A K R T B 5 T SIS (D) N6 SIS (D7 ) OB . B ARLEE

D;’ = ia}j(xij—x}r)z; (15>
\ J=1

Dz_ = zm:wj(xij—x;)zo (16)
\=

QAR AR K IR SR DD e 5 TEFRAR MR (L BT (C)), BNZEG IR NTE 4L
_ D (17)
C“'D;+D;° 17
135 #BAIEE 54 R Excel 2019 F1 SPSS 23.0 #4780 38 40 i3 M1, R Origin 2018 X AF1EA .
KB ZE T 22538 (ANOVA) 1 Duncan 1 HE(7 2% 5 W5 VERG 56

2 ZERERH
2.1 AERARBEAHERIEHRABEHZE

T ] AL A5 M SR AP ) it T AR SR I 2 ) 2R T 2 0 TR T R A, e i AR s )
K, H0.76, LEAMEAL, H0.28, BRI BBAMIL, A PR A i I FR A B AE AR W 2
(P<<0.05)o 45 FIRRARATEE AU 6 Bl iy 2 28 T 22 e s o/ k. i MOMOE B ik, HiR s
F R FE BHE (P<0.05), ik 33.44%. T HMMIEHE R, LN 16.56%.

1.0 45 -
0.8 g 36 a
' 1 . [ ab _} abc
= b &
E 0.6 - ﬁ;—a 27t
= . . i@( be
Eo4l . B8t c
= =
02t H |+‘ ﬂ 9}t H
0 0
KRR SRR IR RRERR I B T NI b NIV Y NS W T ISR 7N

4l 4l
TN - REFER A [  4] 2 57 535 (P<0.05) .
A1 RESAR R BRI AR ARG R
Figure 1 Leaf area index and canopy interception rate of R. pseudoacacia forest in different age groups
2.2 A[E)RE BRI AR E Y R K TR R IR Bk
A2 RIME N T ARV ) 3 R B AR UL 2A FNIE] 2B, R 758 58 R R A 52 52 [ B R i 3 L 1
i 3 em, K NYIEMK (4.66 cm), B E T AR BRI EAK (P<0.05). 1 BRI K JE R I
FEAK (3.30 cm), B FR TR (P<0.05), HAMSEHEYEEZ B TR EES ., £ikd
SR 7 4 3 B S B S 2H R 28 T 52 5 B THIE R RE#a A, o 13.58~19.01 t-hm™>, My 4 & P i
B, W E S T RRK (P<<0.05), BB E R RAR, ARSI A RIMLR IR 5 P& B Z W B 2
25t
T T 7 2 R AR 1 V% ) B R A 7K K 30.63~42.00 t- hm 28] 2C), s Frhid bk, bk 5 2 A0,
4 40.59 t-hm ™, FACH AR, R T iAo SR (P<<0.05). HHIE] 2D FIAT: AS[A] i 2 SRR AR O
VAR R E A A A A S S R KK ARRL, O 24.41~33.57 t-hm ™, Femy MUK, FARCH 24
Mo TIOR8 B i 3 e T bR (P<<0.05), i bR I AR TR (P<<0.05).
2.3 7 [E) ik 48 R Ak 1 138 2 KRR 3R R
M 2 AT RN RS WA T BR R B Wi R R, Bk (114 grem™), B
T HARE KB B (P<0.05), TRk (1.33 grom™). HIEBATFLBULZ BEH B AR BETH RS
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6.0 A 25- B
sl 1 b ook I b
£ -I' {; C be c E ab ‘} ab a
5 - b
3.6 F = 15+
b 3
& 24t aE10F
Gas R
~ e
12} = St
0 - NETT———. 0= - — NETRT———.
e NI Y NI T Y R Y NIV YN ey NI Y S NI TR 7 NI RV NIE U 7N
i) i
_ 60 r R 50 o
& a P
g 48 + b a _g 40 - a a
& ab b § ab
I 36| 0 301 ab
2 P owm b
X 24t = 20}
i3 T
& 127 o 10
- 0 N e L . ) ’ O ey 2 ~. S
A NI R NI 2 0 N R NSV RN AN NI Y e NI VT 7 /N5 2. NI W N
fircedEl WAL
AN 5 B R A IR 2L 2 5 3 (P<0.05).
W2 AEMBRE. ERE. FARE
Figure 2 Litter thickness, volume, and water-holding capacity
T2 AREEEEWH TR MR
Table 2 Physical properties of soil in woodland of different forest age group
ol AR LR R /(g om™)
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cm¥J{E.
UL 1.06+0.02 1.18+0.03 1.16+0.03 1.15+0.04 1.15+0.02 1.14+0.02 b
GRIIEYIN 1.18+0.07 1.25+0.01 1.32+0.03 1.310.02 1.29+0.01 1.27£0.02 a
TR 1.13+0.08 1.24+0.02 1.25+0.02 1.29+0.02 1.26+0.01 1.23+0.02 ab
AR 1.23+0.03 1.33+0.06 1.27+0.03 1.23+0.04 1.23+0.02 1.26+0.02 a
FUEIN 1.07+0.02 1.39+0.03 1.43+0.04 1.40+0.02 1.39+0.03 1.33+0.06 a
i A 2 AL /%
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cmI4{E
EOficTaN 39.99+1.39 43.14+0.25 44.91+0.48 44.96+0.41 45.60+0.28 43724091 a
GRIIEYIN 46.22+0.63 44.61+0.49 44.32+0.92 47.28+1.39 45.99+0.07 45.68+0.49 a
BIIE 0N 43.54+1.62 44.50+0.79 45.01+0.71 45.20+0.50 48.03+£2.37 45.25+0.67 a
RN 43.75+1.53 42.24+1.39 44.46+0.04 44.50+0.67 44.39+0.87 43.87£0.38 a
FUE YN 41.45+1.45 38.76+1.16 39.00+1.54 42.18+0.71 43.17+0.30 40.91+0.78 b
B4 AN 2 R LR %
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cmI4{E
EOfIETAN 9.62+1.04 4.37+0.20 4.27+0.14 5.17+0.82 4.14+0.12 5.52+0.93 a
GRITEYIN 5.51+1.57 3.04+0.07 2.710.14 2.45+0.38 2.3940.30 3.2240.52 a
SR Y7N 6.43x1.11 3.25+0.70 3.15+0.40 2.45+0.40 2.29+0.44 3.51+£0.67 a
RN 6.72+0.47 5.36+0.84 4.59+0.96 4.61+0.84 4.68+0.40 5.19£0.36 a
FUE YN 11.98+1.56 2.80+0.46 2.4240.39 2.44+0.22 2.36+0.28 4.40+1.70 a
" AN )2 A3 B LB EE /%
ficgdc ]
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cm¥J{H
EAUJIEZIN 49.61+1.90 47.51+0.37 49.17+0.57 50.13+0.70 49.74+0.25 49.23+0.41 a
rh Ak 51.73+1.08 47.66+0.55 47.02+1.06 49.72+1.25 48.37+0.32 48.90+0.75 a
IR 7N 49.97+1.71 47.74%0.75 48.1620.60 47.65+0.85 50.31+2.10 48.77£0.51 a
JLRELTIN 50.47+1.07 47.60+2.23 49.05+1.03 49.11£1.03 49.08+1.26 49.06+0.41 a
FUEIN 53.43+0.21 41.56+0.71 41.42+1.90 44.62+0.57 45.53+0.35 45.31+1.96 b

LWL BlE IR . SRR R NG TR ORI R4 22 5 135 (P<<0.05).



55 43 55 3 SRAE . AR B BB THOK IR IR D REE A 615

W/NEE R, B KON IR AR (45.68%), 1 #K (40.91%) R T HABK 4 (P<<0.05), +IEAETEFLE
B 5 e A 2R T AR S S N R SR B, B R g AR I (5.52%), fe/N R iR AR (3.22%). +
LR BAR S BB B s/ NS, SRR BEROK (49.23%), i BRI (45.319%) BEMRTHAL K
Bt (P<0.05)

TR RE N S R FLBE R YIAG, 3 2 M3 3 ATAL R E S LR
BEISZHIE IR ARk —8, BEFPKELEPIRMER, N 913.65t-hm?, 7Eid#WidN, 4 818.23 t-hm™
R T HARI A (P<0.05). 2 MU IR KE R, 4 984.69 t-hm ™, i BRI FIHE/K & i 2 F 5L
AR BE (P<<0.05), M 906.25 t-hm?; AEBEFFKE & B KEE BB R 6.58%~11.21%, 5 H ik
NS Ll 7 N NS oI

x3 AEEEE M+ TR
Table 3  Soil water retention in woodlands of different age group

A )2 IR ERK B/t hm™)

e 0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cm¥{H
AN 799.73+33.96 862.83+6.06 898.11x11.77 899.12+10.11 911.99+6.89 874.35+18.22 a
i bk 924.35+15.48 892.27+11.89 886.37+22.51 945.58+34.10 919.70+1.75 913.65£9.74 a
SR 0N 870.80+£39.57 889.95:+19.40 900.18+17.50 903.98+12.13 960.52:+58.02 905.08+13.42 a
AR 875.07+37.53 844.75+34.09 889.20+9.74 889.95+16.44 887.88+21.34 877.37+7.69 a
FUE YN 829.05+35.42 775.12+£28.33 779.95+37.64 843.62+17.31 863.39+7.23 818.23+15.65 b

ANIF] )2 A3 B A KK /(6 hm ™)
il
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cm¥{H
ANEZIN 192.49+25.45 87.46+4.95 85.38+3.49 103.47+20.12 82.87+3.04 110.33+18.65 a
BREZIN 110.25+38.35 60.90+1.66 54.12+3.52 48.9149.26 47.72+7.31 64.38+10.47 a
e 128.52+27.21 64.29+17.10 62.97+9.88 48.97+9.87 45.77+10.79 70.23+13.46 a
DAY 134.36+11.45 107.30420.63 91.85+23.41 92.29+20.65 93.67+9.87 103.89+7.28 a
bk 239.64+38.24 56.07+11.24 48.4749.52 48.78+5.45 47.1546.82 88.02+33.93 a
NI 4 )2 e AR K /(e hm )
el
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm 0~100 cm¥{H
FAITZAN 992.22+46.43 950.28+8.94 983.50+13.95 1002.58+17.24 994.86+6.20 984.69+8.16 a
ik bk 1 034.60+£26.35 953.17+13.52 940.49+26.03 994.48+30.72 967.42+7.84 978.03+14.98 a
UK 999.32:+41.86 954.87+18.42 963.15+14.76 952.92+20.92 1006.29+51.46 975.3110.20 a
eV 1 009.43+26.11 952.04+54.57 981.05+25.32 982.24+25.13 981.55+30.95 981.26+8.12 a
FUEAY N 1.068.69+5.17 831.18+17.27 828.42:+46.56 892.40+13.93 910.54+8.48 906.25+39.14 b
UL B P E R . MBS AN F)/NG SRR AN R A 2 1] 2% 57 . 35 (P<<0.05).
2.4 7 [E)iG 4R R MR KRB SR T BE VA
FRPEREE R R ST R I, SEEMOE AR . VR BRI R . VR A E

LR . RIEROK R SE AN TS bR, FHEA-TOPSIS i B AR ARAE,, PR K IEEFE D REAL
4, HELERINE 4 iR, B8P E R 0.064 8~0.121 4, H P ACE B RS ARA M RIS 5. B
FLBE . MOERE R, 2200 01214, 0.1135, 0.104 4, &)JZRBE N KB MER N HHEZ (0.481 1), #K
)2 (0.295 6). JHTEW)ZE (0.223 3). EEJH:EI%D FERIBRN AR, 382K T 2K IR DIRE
3 TOPSIS X £ MR K IR SR RE I A TLE 1A, S8 A PR A8 BUN KB AIMK IR R il pR . 3
G NNIEOT < NN R NI U /\”'Jj]08129 0.618 8, 0.6129, 0.448 7, 0.202 0, Hi4hI&ME 1T 2
MRBY B 1 25 IR M b /K U5 75 BB ) 52 58 BT T RER RS, 78R AR B Bk U5 66 75 Dy AR IA BUE(E (% 5).

3 4T

ARMRAK IR TR DI RE R AR E S R R EA SR —1, WEMOER . WY . DIREEEE
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Table 4 The weight of each function of water conservation

— R FEbR R TR E — e RE YRR RE
L /(Fk - hm ) 0.069 8 A/ (g cm™) 0.093 8
M 0.295 6 iR R 0.1214 TEILBRE/ % 0.072 1
R B /% 0.104 4 B FLREE/% 0.1135
+H2 0.4811 SALBREE /% 0.064 8
758 U/ (6 hm ) 0.0770 BEFKE/(hm?)  0.0721
&Y )2 0.2233 JVE WA K /(- hm ) 0.069 8 AR /(- hm ™) 0.064 8
PATEDA A E HE/(t- hm ™) 0.076 5

KoK . B s R AR . B LI M, R BIRE x5 AREBAKEERFIBELGESITNE
KBS, FEKEZBRVER .. A58 S M E 1t Table 5 Comprehensive evaluation value of water conservation
%: T 7J( {}E ‘Zgl 3‘% ﬁléjj %;J,E 1:/]4‘ *XE , %ﬁiﬁﬁ TOPSIS {2 function at different forest age group

XA LA AN JE DL 75 2 WP o LR e
BEARK ISR BRI gy o 1
R AR I B BT 4 T, X B K 114 2 e S H DA JEHH 06188 2
L By 1R A b, LA A R L K 0.448 7 4
MR R WA PR ARG, i 02020 ;

MR ZETY L) B AP Rt SE R R AHSG, T2 50 2 MO 2 8RR AR J1 . ASHIESE P & i IR AR RS
BTN 16.55%~32.60%, Bl 22T 5 eI K G /N py s, ok Hit %! IRt R B . ZEAEPadtib X
Fk2 Taiwania cryptomerioides K5 2 U BE 7 BEARIS 1 K2 e RS W/ 34 . 33X mT B2t TR AR
FERIS AR AP A K, MR AR, FE P R SR B . SER SRR SE R, AR A H s
%, FEMOEE A ARSI BER A T W BT TR SRt AR . W RE W, A R R K,
PR b H B P P v T OO0 HAZ R AR AR AR, A AR MR A R /N T i AR

PR Z R ARMOK IR FR A5 2 J2 K, i M 3B S5 R R R AR Il . K OK A BRI, Ikt +
LA 5 R R JRIE R KRR SR TR th B R . I KFK BRI & e . MF kR
WY: PROTARPA BE 5 PR 75 W o3 fiff R S AR DG, R B PA BE PR o33 o AT B L 237 W R 41 T A Y 1 ke
PR, RIS = AR A B Sy oty R B 2 (W RIS A A, DT ART U8 25 W e B ™, R A it
MR R Y E R AR a3 S I AR TS SO AL, PR BRI 2 BE el KRN TR E R R L 4
fEAREEYOE T IRTE I RKRE T . RREP | B RE IA RIEYE R E R TR TR
OIRIE o AHIESE R KRR K R S5 S i T P R ORGSR Hh A T AT PR ERAIG 3 1T B JR: PR A T 2
RER CAARABIA B 5, FEURTEY AR AR, B 200759 & /e TR, 29T 3085 i
FEOH T R R ) 7 R BT P R A B I T N, T LR R R B T R, A
PRI, AT B OO o3 /K JE TR 35 B8 0 IK T P MR SR R G . mT UL AR A3 RIS A 2 s 2 [ 422
S V5 W 2 0 K IR SR T RE

BRI - e BRI, AT LB RE R B 3L BRI . B, PN s
SRR BTG, EHsY IR K I FRRE S . IR AL S AEBAETLE 0 3 5 A ik
KFEKPERE, PIEFRK S B B R AE R 3K I IR0 1 BRI, DI XA [R] AR K B B R A bk s
M RO R, ik R B ILBE S SALRE R K A TN, R RS KRR, ik
TEEBAASLBRE AR, fKAES R, I BAR R IESLBRSGE IR, KRB IR B AL, X TR
SRR PR 5 ) 0 RS2 MO AR P EE IR, (A5 R AL R SR IEAH DG OC R PO, A2 T AR HU bl i 41
ATV S R R ), 2 AR URTE W o0 S RIS, e PSR B B0 T iR AR, X —
itk — DA i+ I A RAKIE TR RALRALBR L B0, DA [R5 2 AR 53 A A DA R B2 22 St TR 42 52 ) 1
AR AR A B BORIREAR - B8 2K R IR SR D hE . [ BE AR AR R A2 th7E 40~80 cm 12 P, HAHLEAY “ 3R
R” MEME)ZR AW FEIEER, M LB B Jem NG 3R i .
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TAL-TOPSIS 4 AT LASE 4 H Bk WL ZR A2, 2 Wt I e EAf DR R AR 280, O Bk [
FHRWRHBAIRE, AR [, HEraP R EWEAT G248, REBA I AN F A KB Bosk
oy BRI TR I REMIARXT LS o AIFTER FARAL-TOPSTS 2%t 5 /4~ 4L BAR - AT /K IR 5= 2y
REVENIRHERS , SRR 25U A RIBARI K IR0 IR RE 7 Bl 2H A BE TS im0y, mT UL R K I
WSR IR —EBME, BA—EME, KITRSR DI RER 2SS . X5 5KATAERT . WANG 25 (e
R B KIRPASRRE S S P i bR . ZHAO 251 Fi3 v B 4 DO R AR RIS AR A= 2S5 D BE R B 58
W] RN TARTE B AT T2 2R UK ORI BE . X AT RESE h TR AR R, AR =R . Lok
B LR S KRR L A BT TSR R0/, TR AR B BOA BIEEAR,  E 520 /K IS0 5% D RE

4 Hi

TERMMAMOE)Z , A R, R R s — 3, KRB Bl A i T ini e b7t
Ja FREREE, TP MOK IR BE R T HARIR AU . fEIRvEYIR, UV Y & B R B BE I 45 T
FEHE G, AR TR Y 5 R R W B A K R R R R A 3 A P U MR MR R A S R
Wi FIREMRRRERE | RRRKE  AREERIRTARSMZ, ELZ, BEAE, HE
TEALBE . L8 ALBUEE K A SRR X R A K B S B Al b s T bk o), B SLBRE B4
Rk i 2 3R B i bR T HARMR ST o 7 0~100 em )2 b, S0 BRI /K o B AR Bl 4 J23 0% B 1
ST NFEIE RS, HIREAEN S Z AR SR AGE TN, SRR K IR IR D RE Y 3
BN ZF MM TAIEEC, AFBESLBUE . MOEHEERE ), TOPSIS LI A 25 W 2 R TR K IR T80 77 fiE
M EMEAR IR AR TR AeAR . bR bR, BEMIEAR IR SL AR T, AR AR R A
A E LR ISR IIRE . IS A OFFE XA RO B0E S RESR T TR, W AT RSO B AR i A T
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