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Abstract: A pilot study of hydrological effects of litters layer and soil layer was carried out in three different
vegetation types (Pinus tabulae formis plantation, Larix gmelinii plantation and Robinia pseudoacacia natu-
ral secondary forests) in Dahuofang Watershed. The hydrological functions of litters layer and soil layer were
quantitatively determined by immersion method and cutting-ring method. The results showed that: (1) The
litter volume of three different vegetation types was about 23. 20 ~ 39. 11 t/hm*, which followed the order
of R. pseudoacacia natural secondary forests > P. tabulae formis plantation >> L. gmelinii plantation, and
the volume of semi-decomposed litter was higher than that of undecomposed litter in broad-leaved forest,
while the opposite trend was observed in coniferous forest. (2) The maximum water-holding capacity and
modified interception amount was 50. 24 ~ 109. 19 t/hm*and 41. 70 ~ 90. 71 t/hm?, respectively, both of
them followed the order of R. pseudoacacia natural secondary forests > P. tabulae formis plantation > L.
gmelinii plantation. (3) Semi-decomposed litter could be saturated in 8 hours and undecomposed litter

reached saturation in 10 hours, the water-holding capacity had logarithmic relationship with soaking time
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(R*>0.91), the absorption rate changed the most within the first 1 hour of soaking, and it obviously slowed
down after 4 hours, and there was a power function relationship between water absorption rate and soaking
time (R*>>0.93). (4) The average soil bulk density of the three vegetation types ranged from 1. 10 g/cm?® to
1. 25 g/cm®, total porosity was about 27. 96% ~ 30.19%. The soil effective water-holding capacity was
about 21.11 ~ 29.39 t/hm?, which followed the order of R. pseudoacacia natural secondary forests > P.
tabulae formis plantation > L. gmelinii plantation. A significant power function relation between infiltra-
tion rate and infiltration fitting time was found (R*>0. 90). Considering the hydrological effects of litters
layer and soil layer of three different vegetation types, the water conservation function of R. pseudoacacia
natural secondary forests was stronger than that of the other vegetation types, which suggested that more
attention should be paid to protect and restore the natural secondary forests in the Dahuofang watershed in

order to improve water conservation function of forest.

Keywords: Dahuofang Watershed; litter layer; soil layer; hydrological effects

FRMRAE 25 22 G50 2 il A2 25 2R G0 0 A AR Y
TER ARG IEF R B R BT, A M IRK
I = ] G R £ ) N NN . T W (7 E o s Y|
RESH L AROMGE 1 MR GE 2 AR VR I 2 K B2 R
FE AR K R E RK IR FREE T . Wik
JEVE R FRMOK SCROL 58 2 105 3h )2, 78 i A oK L2
B L RAR L D 1 K 4 2K K LB 1k A D ok R B
5% - BT o S Ty T B L AE L R AR VE W
Iy RT e LA R R RIS S R .
RGE LY — KA E LK (SPAC) i) — 4
R T RGN RRMOK SCRN 5 3 36 8h )2, & 4%
MK 1) EBEE AR ST 45, £ 2 W RKBE T B
W WE LS RGN K SCET SR Wk, JF
JEE R AR 75 W 2 0 A 5 2 K SCRLNE B BIF 5 A B AR
MROK SO TR A JE b A m g

KA 5 7K P2 30 77 48 Pk BH Tl 45 v e 0 4 Tl B 20
2 300 23 A 1% B ZEAR H 7K K U5 Hl , K 5 48 R IR
LI R EE L KA B K SR AR AR A S R G R X
KR 17K A 25 % 4 1) B B AR B, P Bl 7K AR A A B B
() EE A o DAV 0 )2 B A H8 J23 7K AR £ B 43 AT AN [
Ll 2 TR K JR R 7% T i 6 R Ak P 7K R S e K U T8 3R
MABDRE R i A HEEE L., Bl xRk
B oK PR oK Bt i E A BTG Y L BRI N & &
IRV R AIE 25 0 T L F R AR DG g O i A 5 KAk
J 7K 35S [ A e 2% B A v W B = 1 K U5 R 77 )
A 98 A DL RAE . IR0 o AR 5 LA K AK 5 7K 22 3 3,
AN N TR 28 A N TR SRR R SR IR A AR 3 AR
[F) L 0 28 0 SRy IF 9 X 4, A 9 S [ R 0 288 A V% ) 2
1A 58 22 K SCRLNY B 7 48 78 S [l A 7R A 0% ) )2
1 B8 2 KR TR 35 DI R S AR B 7K T 3K U e R
K28 A TR B R A I
1 MES5JE
1.1 HRRXHR

F5E XA 3L 7748 KAk 5 7K P b i A 1ol 3t 3

TR MR I (124°08"—124°10" E,41°46'—41°47" N, i3k
200~500 m, “TAIEA Jm rhl s B 2R KU L AR 1Y
R 7K ik 800~1 000 mm.AEETE 5~8 C. T
BORWERE AR U A N AR R SRR AR
MGIE I LA ¥ (Pinus tabulae formis) | 3% M- ¥ (Larix
gmelinii ) ZTHAN(Pinus koraiensis) ZE W RPN T AR, DL K
MR (Robinia pseudoacacia) %% iy ¥k (Quercus mongoli-
ca) W% (Populus davidiana) . FHHE (Betula platyphyl-
La) ZE ] AR b 2H B AR IR AE AR AR E A 22 527
M (Amorpha fruticosa) WKL F (Lespedeza bicolor) Kl
N CAcantho panax senticosus ) | 2% % (Lonicera japoni-
ca) S PR B B B MK (Urtica angusti folia)
ZEHi ¥ (Plantago depressa) 4 5 ( Humulus scandens) |
WM T Viola philippica)Zs,
1.2 #HigE

T 2017 45 7 F AR A B3 oK PR i S8 A T BRI A
N AR T A N AR R AR AR A Ak 3 b 32 A
PR WEFEXS R I3 e A D AEBEE RN B 3
e 20 m>X20 m iR E R (REHSE A S DL LR 1) .
1.3 MRFE
L3.1 HZHERTAEAFAKEEMNT fEhER
FE 3 B HLEE B 5 4 50 em X 50 em 9 4 7 1 /NFE
T3 % O3 R BE OR 20t 2B 20 i) 53 J2 BBORE Bk H: B 5
L IR Z IR R AR A Il N AE 75 C At
A E SRR E . R E NIR L
I Kl Ve W AE K BE 0 o X Bl 7 W A i R L TR ALK
J& o A E 7E 0. 25,0.5,1,2,4,6,8,10,24 h BF AL
VeI RE i TR AL L BIF S VR P AR K R K R
WK . WiVE A B E R AR

W= (0.85R,, —R, )M (D

KW A E & (Vhm®) 3R, R, 4351 ik
FEAKR V) R85 H AR &K% (V) s M il iE &

Bl (t/hm®),



%1 TR AR AR L KAK 55 K PR I S AN [ A e 2 70 v 49 28 R - 3 2 0K SCRRU 129
1 FAAEWLERAREHESHTR
FH Bk it/ WwE/s FH R/ BE/ R
FeA a m %/ cm AE m ) B Eyi MR RS
K RS N %A O % (Digitaria
s A Tk 42 22~26 26 0.7 275 18~20 phdbdk R MT#E%&@/,%ME#@EEﬁEW( &
sanguinalis) ZEW 3% (Potentilla chinensis) %
S f ‘/l\’% i JE% i N i
HUMATHR 42 17~20 18 0.7 283 17~19 Pidth  HiH ﬁzﬁﬁﬁ/ FRRIERARRLT
HL 5
T HEARMR F AR F AL BT (Ru-
M RARUCEM 42 14~18 25 0.9 266 17~20 PEdtyE K buscorchori folius)SEHEAR T A Y T B A

BB B (Chenopodium album) | F 4

1.3.2 23RS HBHFMNE  TEAFIAE SRR
M BEBLAT 15 3 ASHE AL B R A AE R . 100
cm® B J1 454 0—10,10—20,20—30cm + )2 BUE
AREFE . SRR I S K & B TE I E £
e SALBREE CAE B SLBRE B AL R Y A T
F R KRR A

S=10000Ph (2)
XS b £ HEFF K &= (¢/hm®) 5 P oy 4 18 L KR
(%) 3h A HJZEE (cm)

1.3.3 ZEASBEEMNT RHIGAENE HFEA
BERE. K A HOBR (NARER BLAR 2300 15,25 cem,

i 25 em) [A) I 2 ELA A L3R 10 cm. 5] LSRR R
TEA IR T AR 3512 10 em 55 B2 R HIICEE T 4 35
H PR s LTS BB AR ] PN i SIS AR K
1.4 HELAESSEITSH

HI I SPSS 18. 0 HofF BEAT B 42 i1 70 Hr » 2R il o
PR 5 22 70 A [5) AE #5 28 280 A v W0 45 K BE 1 A0 L

HERp KRR 1 0 25 S o 3R OF R B B 3 25 Rk
(LSD) k47 £ & H 45 43 B (@ = 0. 05) . 5% A Origin 8. 0
BAER.
2 R 50
2.1 HEYERE

M 2 )AL A AR B 2 B ARG VR ) 2 R B 22 e
BE(pPp=>0.05),M 5.30~5. 88 cm, 3 F i w2
i W) & PR AR AE 0 2 25 5 (p<T0. 05) . AR K ER Kk
AR E B R, R 39 11 ¢/ hm s HOOZ AR A
TR (32. 81 t/hm®), #& it A N T MR dc 7, R 23, 20
t/hm*, S5 B 3 FhAE 2 ALK 8] 43 i AR B A VR
WEERE S SERENLFETLES, MR AT
G N3 13 o YNNI N S 8 ) = e e o 11 S N o
59. 11 % +59. 50 %6 » i 40 B K AR v 26 AR T A2 43 i )22
FIF i L3R 3 55 T P AR RS s i I e 2 bR i
I MRA A T o iR A A OC

R2 TRERLBHEVERERT

- WEYEE / em e~ - Ko — Pz
* R HARIE EMRE (ehm ) i HAIL/ % HR HAL/ %
(tehm™ %) (t+hm™ %)
TS A T 5.8240,94a  3.4340.27a  2.39F0.68b  32.8144.39a  19.4743.30a  59.1142.65a  13.351.30b  40.89+2.65h
HMAAATH  5.88%1.51a  3.8540.45a  2.03£1.27b  23.20%2.58b  13.81£1.79b 59,5043, 35a 9.39%1.20c 40,5043, 35h
B RRVCER  5.3040.53a  1.974+0.28b  3.3340.29a  39.1145.58a  18.59+1.80a 48.3247.78b  20.5245.42a  51.68+7.78a

VE « R T (8 AR 2 5 R /NG 8 R R R B 2% 2 18 % (p<20. 05) . F I,

2.2 HEWMBEIKIBR

2.2.1 RBFHRXFAKE HBE3 AL, KKGKE
IR N TAR 5 s A T MR A R 4R U A A 7%
PR RFEK A 50. 24~109. 19 t/hm®, Jll#R KR K A=
MR P e KA K iR, 2 109, 19 t/ho' s 43 LR T4
N TR TEMAA N T AR 1. 75,217 £, AR

B KK RASY G R 212, 67 % ~314. 67 %0 R IR H
LR IRIR AR (314, 67 %) > T8 - #s A T bR (247, 33%) >
TS N TAR(212.67%0) o BIRER SR IR A MRS V& ) e e
KRG I KRR i 2 I — 30 T 7 RS N AR TS A
TARIR KRR K R 5 5 KRR K B e BUAS [R] A A 3 TT B
SRR RS B R RIS o R AR AR OC

R3 FTRERLEHEVRAFKE

. BARFEKE/ % BRFFKE/ (1 hm™®)
FH 2 T s y — y -
2P 43 fift K3 it 1 o fi K3 it JEyii|
AN N T AR 214.33428.04b 211.00418.08b 212.67+£8.02b  23.51+£3.74b 38.85+3.52b 62.3542.04b
&IPS N T AR 257.6748.96b 237.00+14.00b 247.3348.10b  19.56=+0.84b 30.6841.93b 50.24+2.07b

SRR IR U A AR

322.0043.46a 307.33£49.92a 314.67+26.24a 56.99+0.71a

52.20+9.28a 109.1949.81a




130 KPR R %33 %
2.2.2 HEYHEAXEEZE HE4LTHLANFEE BRI ALt AN U AH (7], 28 B A 300 BR R 4R ¥k AR MR (90. 71

FERURG V5 W 7 35 4 BURE K AR AR Bl Dy 155. 9004 ~
232.06 %0 » &80 Ry H AR K AR UK A K (232. 06 90) = T4 i #is
AT AHARA78. 13%0) >IhAA N T AR (155. 90%0) . AS[A] Fy Ak
SRR IR X E B AN ] DR T A 2 A

t/hm?) >l A A Tk (51, 90 t/hm?) > 7% #H#5 A T4k
(41.70 t/hm®) A2 TR 43542 9.07,5.19,4. 17 mm
MIRETN . ZRA 3 T o 2 2B A 7% 0 42 35 e v 1 A8 £k
FRAE AT LLE HRIRE R SR TR A AR A 22 35 e ) e o

R4 TRERXBHEVARNEES

e HAFEKE/ % ARAEER /(1 hm ) AR

0 i Ao i i o ik Ao i B #%/mm

WHSATAR  143.93+23.84b 167.87+15.37b  155.9046.82b  19.2143.18b 32.69%2.99ab 51.90+1.73b  5.19b
M T 169.62£7.62b  186.63E11.90b  178.13£6.88b  15.9340.72b 25.77£1.64b 41.70+1.76b  4.17b

BB RARIK AN 229.4442.94a 234, 671+42. 43a

232.06+22. 30a

47.0840.60a 43.631+7.89a 90.71£8.34a 9.07a

2.2.3 AFEapaFkada fBIE L AT, 3 FOR [E R
B RUKGTE W) A o it 2 2 0 ik 2 R K R AR A R A 3
AR FIRAEE K 1 h P R K R G K Bl
¥ MR R A HE K, PR IS TR] P R K = A /N . B
IR FIVMFUIRAS . 3 FlAE B SRS 75 W0 oK O i 2 B
O3 1 J2 R 7K R 2 3k 0 A R AR R A bR > A A T AR
>V A N AR HAL VR 02 o0 i 2 4K & 3 KT
KA )2 (p<<0.05) . BLAb, 3 Ff A [R) A8 4 28 B A 7%
W o0 i 2 K AR IR 8 h B B A 35 2 4 AL T

90

80 (2) £ RE
'(\70 r A A
E6o f*
M}ESO = a
%25 | N
i .

20 —— MM AT

—o— HEHMATLHK
15 —— RBRARKAL
0 5 10 15 20 25

BKW E/h

ROFRIZFF K EIR M 10 h BB A K S 4 A, 3R BT 3
ol HEL 45 26 BURS P5 W0 R O i R 15K BE IR T2 00 )=
XF 3 A B 2 BUAE VIR O 2 RO R R R K R S
BRI [E] Y ¢ R AT 4G 15 8 2 18] 52 X0 4 ek 4L
KA
y=aln t+6 (R*>>0.91)

Kby HHVE YK ((/hm?) ¢ i KB (h)
a b NEHESH. A R HE B % W) R 03 ik )2 L F
Sy EREK B S5 RKER A R AW E 5,

60
65 | b) RAEE
S50 F
E A —\
<45 fx
= —E
@40
iYﬂ335 L ~
30 —— WAL
—o— HEHIBATLHK
25 —— FIR KRB KEM,
0 5 10 15 20 25
Bk A)/h

Bl FAREHEMEEEWFAKETLLRE

RS FREHRLEHEVEFRKESREAMEXR

w27 g2 FFRRX R?

oME y=5.863In ¢+ 16. 669 0.965
MIEAYNER A I - oor

KAt y=7.455In t+25. 885 0.964
. B y=3.591In 1416, 217 0.941

AT ) B )
K y=3.747In t+24. 764 0.957
M y=6.989ln 1+53. 146 0.944

SRR R AR U A bR B )

R y=3.246ln t+41.511 0.916

VE Ly KRR KR (/hm?) s kK T C(h)
2.2.4 MEFHpEokEE @K 2 AT, KKK E
T 3 A [F A 4 S TG Vi W) R A R 2 RO R E
W 7K % 5 K I [a) 2 TR il 2 AR Ak A e VR
HAIIAT 1 h P G T 9 WK R AR b R K, 2 JE R
W REIE 4 h G FREBHE I BARSE, & 24 h B
15 3 AN [ A 4 S R Vi 0 A = 7K 0 40 L i K
TR 25 LT J0 R AR R AR YR AR bR I 3O T A A
TR FTIE RS N T AR (p<<0. 05) , H [ % 15 9 sf i) 1)

FEAS W K R O T — B, 1 3R W BE 2 = I B TR
MY SE A il 7 W 4 7K R B AR A . % 3 Ak e 25 Y
i v W) R 53 it 2 2 23 ik T2 WK G 38 5 IR K I ) 8 5C
RFTUE  ZHE R RECCR

v=Fkt"(R*>0.93)
Ko FAGTEDZ WK 22 (1/ (hm? « b)) 52 R iR 7K i)
B Ch) sk g 2B n HTEEL. AN [RIAE B 2 BUAG V% W) K 40
fift )2 H AR 2 WOK E 23R 5i2 K BRI ¢ R AL 6.
2.3 TERKXHME
2.3.1 X3gpapmM R E AL ARy e
TR R SR R s L R RS
KVERE R H R ORI BB EEE R, R T
A3 FAERE R R PR A R E RN B (p=>0.05), A
PRF I A TE S N CARER R, R 1,25 g/em’® IR Z A
PANTARCL 1T g/em®) BB K AR A M die /A 1. 10
g/em’ s N 0—30 em HIEFEHFI W KA, TIESEM



513

VR AR A AR i A A U SN T AL 4 218 AR v ) J2 AR e 398 J2 K SC RO,

131

VR NITTE: N R Y 7 e b B 9
e - P8 AL P R T LIS A A Ay R R AR IR A AR
(30.19%0) = J& mF #18 N T 4Kk (28. 83%0) =il 3 N T #k
(27.96 70) s MR B A BRI 5 HIERK A KNV UIAR
o AR RN R R SR AE AR (2. 9400) =Tl

250

T“.’ 200 (a) EBE

—_g 150

= RS A TH#

% 100 S AR A T 4

= TR 2R IR A A

X% 50

= 0 o
0 5 10 15 20 25

BKHE/h

NTHR(2. 880 >VE AN TR (2. 110) . 7E 0—30 em
b e B TR A LR LB AR B A LB A Bl
A IE ORNT 9ok 2 5 £ B A FL R T THT s A TR
7 I RS N TR i J2= 9 8 R T 9 2 T R A R 4K Tk
A AR RAE U Y B AE 10—20 em 13

200

o

= 150 (b) RAYRERE

g

=

1% o WEATH

5 —o— HMHATIH

W 50 ——  HIBRARREM

%

B o &
0 5 10 15 20 25

B KK El/h

B2 R R A T R

F6 TEEREBMEEMWERKEREZIEMEXR

B 2 HiV&E 4 2 KERK _ R
WEATH g i e
BBATH  fow e oo
BESIER 0 e o oo

o ARG E Y E WK R (t/(hm? « b)) 52 iR K E (h) .

2.3.2 XEHKReH

T S AEBELBK

GV R R B AR K L SR R T T Y
JAE A BE MK G398 R T I RN AR B AR AL
BT B 2K 23 I RN S B T R A A K R 2 D,

FLAS BRI, U B K B8 ) 8k . KAk B K PR I R
[Fi) A 24 Y W B B A A 25 S R A A AN
FoK &8 FIA R K &2 0 KN R A1 /], i3k 7 n]
VS R SR VR A PR AR R R K B R, Ol 301. 92
t/hm?®, ¥ H#8 A Tk (288, 31 t/hm?) W 2 il A T
(279,56 t/hm?) /]y o [F]—AH A [] 42 2 4 A A
S i B ol =N B N TR e ok S &S G
PR B K AR W AR AR (29, 39 t/hm?) >l 8 A T bk
(28.72 t/hm*) > 7&K H#A N TAR (21,11 t/hm®), £
G R K B A AR K AT LA R R AR R A
MR B Y R K R

x7T AEERERLEASWEEREFHKSHE

L + 2 K/ EE EEE AL AR KR/ ARFEAKE/
ey WE/em  (geem ) fLBREE/ %% LR/ % BRI/ Y (t+hm?) (t+hm™®)
0—10 1.0740. 11a 26.29+2. 45a 3.36+0. 68a 29.64+2.78a  296.44+27.81a  33.56+6.81a
T 10—20 1.16=40. 03a 25.4840. 66a 3.3440.73a 28.8241.35a 288.18+13.5la 33.36+£7.27a
y T
A ' 20—30 1.1140. 04a 23.48+2.67a 1.93+0.77b 25.41+1.91a  254.06+£19.06a 19.25+7.73b
1y 1.11£0. 05a 25.08+1. 45a 2.88+0. 82a 27.96+2.24a  279.56422.47a  28.72+£8.20a
0—10 1.10£0. 04a 30.6912.11a 2.30%+0.73a 32.9941.78a  329.86+£17.82a  22.97+7.30a
10—20 1.2740. 15a 26.62+4.78a 2.10£1. 16a 28.72+5.09a  287.16%50.90a  20.99+£11.6a
TE A N TR . _
20—30 1.38%£0. l4a 22.85%5.05ab 1.9440.72a 24.79+5.24a  247.9452.38a 19.36=%7.19a
-4 1.2540. 14a 26.72+3.92a 2.1140.18a 28.83+4.10a  288.31440.99a 21.11+1.81a
0—10 1.0240.08a 27.57%2.11a 3.497£0.41a 31.06+1.94a  310.62419.39a  34.94+£4.06a
10—20 1.1440. 06a 28.13+2.06a 2.82+1. 74a 30.95+1.73a  309.50+£17.27a  28.24+17. 4a
AR R SR WA R _ _ _ oo
20—30 1.15%£0. 06a 26.06+2. 56a 2.50%1.47a 28.56+1.85a  285.65418.47a  25.00+14.67a
Ty 1.10£0. 07a 27.25+1.07a 2.94+0.51a 30.1941.41a  301.92+14.10a  29.39+£5.07a

AN TRNG R R R [ — R SRR ] 4 58 2 25 57 3 (p<<0. 05),
2.3.3 LHEAS HHABIENABEENELER
LA A HE R e M T AL R W MR 7 K U
FEA R, RS BT R AR+
S N TR 8060 3 Bl ) 2 T -+ L
ol TR ] 22 22— MK SR T B T
BRI, g 8 T3 FRBE K B MR 95

AR 22 85K R R AR IR A= AR 095 1 32 0 KRy 26.03
mm/min, F/N A A TR (15, 74 mm/min) , 3
FH2E 1,65 /% . Bl I ] A HERS . A8 38 8 W U1
HEBTRE, AFMEEEANESBEER 103~
1. 41 mm/min, A A T AN 1. 18 mm/min, 3% M2
AT AN 1. 03 mm/min, 3B KR K AEM N 1. 41



132 KPR R

% 33 &

mm/min, 7EA BBl ba AN TARTE 36 min 22
FIRBIRE  IE A N TARTE 28 min 2247 I8 B F2% .
TR R AR YK AEARAE 34 min 47 A8, il X A
) A S R 4 3 3B B IR A B R AT LA (A

3) KB Z A TR RO B R R ARG 2R

F=at" (R*>0.90)
K. £ HHEAB R (mm/min) ;¢ A B H
(min) ;a N REGO HIREL.

£8 FREWREBEIENSKRE

LR i

T (5] J3

R (mm * min~ ') (mm * min~ ') i 6] /min il R
THAS N AR 15. 74 1.18 36 f=14.959 %7 0.954
PE RS N T AR 18.13 1.03 28 f=16.995¢ %7 0. 944
SR IR R WK A b 26.03 1. 41 34 f=16.645¢ "7 0. 907

H f O BB HE (mm/min) ;¢ R A B E] (min) .
30 1

a2s
g
¢ 2
= 0
E1s
~
glO
%,
0 1 1 J
0 5 10 15 20 25 30 35 40 45
Bt 6]/ min
B3 FEEHERTENSHE

R
3.1 AREEEEBHZEYE B K LML

Witk ¥ & e 5AVE Y - s R R OMROR R
KER MBS RFRA L A58 % UK 2%
YA M V5 8 R e KL X 5 R AR E T R
U S A 5 0 R R T T R MR B T v R R TR 28
INIESE S =R T NI S SR WU & N 8 =Y LML)
252 1N R s T R N L T e sl A
I WA V% 0 TP A A 55 2 ME 0 A 1 B0 T L T 2R ) I L
FeW AT S IR R AR R A MR KK R R K
T2 PR SRy )RR R R TR A MR T W o R R R L R
O3 1 J2 MV 0 B B R, WO R K R 7 B0 s i I
Py N RN s N TP 95 9 0 i Rt e A R 43
fife J22 5 2 o ik 2 A VA 90 B B IN L BT DL R R R K i
/0N S 3 5 M A 9T R R G T B K g
38 TR AR AR — 2, AR R A
Kt EXT M E e . 2 ME Y ERE . AR
B 7K R TR AR AR AR S e AR F 5T 2 B R AR R
SRUCEMA E 2B e K. T2 % 9,07 mm 1Y)
R RRT 5 3K 5 AR R SR R A MRE B B K 6. JE i U
BT B A TR YR K B R KR 56 R AT A
BRI Z y=aln t+b6(R*>>0.91) . #i % 4 W /K 3
REBRKI M KRGS FmRL R o=kt"(R* >
0. 93) 3K 15 1 Big Bl 45T 48 R o 2 I F g A R —
., HiVEY R IR RKBERIR I — E R R T A
TEYIEEE AR T L (HIE 75 45 4 B A W 2 1 ik — 25

FEMG V& W) 242 W T Y AE
3.2 AEEH KD 8RR

BHER IR A S RS IR AR R K
AE 7 Y /I B 52 ) M AR AL SO U A 3 K b
GAEIIT M ORI R A MK SO LR
(Y B B b PR R W A b U K TR RE L R D E
MOF BRI RE M EE R . BFEIX 3 Fh
LB ST 1)+ 8 2K SO B AR AE 25 5 X S5 AN ]
L 288 TR ) i A - 2L G i R E RO R Y AR ROIR
BUAMRARIE R MR IR R A bk L2 IR /N
1717 3 L Bt B8 A AR B A AL B BE R I HG i g vk
PR AF 3] BE SRR AR & AR ARCT v o0 i A
JEE R AT G 5 TV A N bR A N AR A
FLBRBE /I B A S S0 SR ey L3l B K PR 22 L X AT g
SR T A BUREAS MR M 3 B MR R 22 551 B4 A
FMTIA L, WX 3 R g e B IR TR
R YR BE  LE EAL B AR A AL
JE A1 B 2 4 R b L 3k 5 R R AR BT 4 2R
—EB., 3 MAEPCE R K AR 2E 7. 30 em
JZ V5 HE B AR RS 7K R R AR K R i R B D R K
SRUCHE MR LR IR K IR BE 0 K 3 T O T
B IR YA AR R FLBR AR 1 AR B A LB Tk
FI N TR 6 IR AR BT il PR % 494 o T - %
B RS AR TR, LB BRI+
ST Ik T A B ) 3 R AR A B L M A B RE D L S
IR SR Ty e AN K U 5 ) AR AR . AR RFSE R
W] 3 Aol 4 S R A R AR K A b £ 300 98 T R B
R N TR R /0N & 33X 2 B SR K 98 U A A 4 3
JER AR B LB BB 2 A A T R T O R T
& L HERYE A RE T BRIk s N TR AR B AL
BRA A BB MR 22 XS 3 FE A ST A
BHEGABHNEMEG LR, —H2FRBECR, X
5 BK PR A A A BT A R — 2

TEAMETEH - £ A A v 0422 5 E T S - oK g
J1 AT LAF o AN [ AR B 2 28 118 7K U0 TR 5% BE AR A —



513

VR AR A AR i A A U SN T AL 4 218 AR v ) J2 AR e 398 J2 K SC RO, 133

() 25 5, ARG R AR AR AR K R i R T R ik . AR
RARURAE MR T WE RERE B 3 22 0 N T30/ 5 1
P N MR P B N MR T A B 85 2 () ) 3 4 48
R A ARHD W PR SRR 28 0 3 B A N TR,
SZMR T ARHE K TR R SR T RE . PRIL s DAAN [R] A B 2 AR
TR 5 KR L 38 DR b 0% R B s T B2 I B
P Z 08 20 N Sk T 86 in i R R Uk AR AR ) R 37 RN R
52, LA SR K IR IR SR D) RE .

4 5w

(DBFFEIX 3 FAE B R ARG V5 2 )R EAE 5. 30~
5. 88 cm, /i & W) & AL IEF A 23, 20~39. 11 t/
hm? , fRUR A JRIRR TR SR UK AR AR > TR N AR > % i A8
NAR s N AR I A8 N TR 23 i )2 5 S &
FUELRY 59. 11%6,59. 50 %0 T A0 48 vk 2B f 43 it )2 i
MEREN 51.68%,

(2) 3 FhHE Bl 2 A 7 W de K A5 7K 2 A2 A [
50. 24~109. 19 t/hm’ , IR IR TSR U A AR TS A
TEAR= 6 Fe NEAR A 80 & A 41, 70~90. 71t/
h? R R SRR AE R 38 i R A Y T4 9. 07 mm
(Y RRETR R AN N TAR T8 A N AR 1. 75,2, 18 4%,

) AN [ HE 1 28 B 7% W) R O i 2 L 28 0 W )2 4+
K EAER KB 1 h Pyl B8 K, R ol 2 L2 o
R KRS AR K 10,8 h BF B A IR B F . A VR
YK 5 KB B 2 X 8OCR R 78 0. 91 DL I+
Wivg e K 1 h P 7K B ARk fe K. 4 h A2 A7 ]
7K B W 0 9 0% A Vi ) W K G 3 5 R K B () 2 R R
BFALRAE0.93 LI L,

(4) AN [m) AH Bl 288 AU - HE 75 R M (8 A8 Ak Y0 L
1.10~1.25 g/cm’, G AL PR AR fL L 2l 27. 96 %6 ~
30.19% » £ HEA BFF K B AR A B 210 11~29. 39
t/hm” , + 58 )2 557K G 77 26 30 AR K 8K Wk 2B Ak >
Py N TR V5 P TR

(5) WF5Y X 3 FiAE o 25 Y+ HE 2 ) 38 3 R Ny
15. 74~26. 03 mm/min, FI#E K IR KA AR 9] 5 3R
B R S N AR P A N AR 1,65, 1. 43 £%5
ANEAE B R A R IR B MR 1. 03~ 1. 41 mm/
min, X} + A BB A A B EREHETUE, H R
THRBER LR 70,90 VL1
5% 3
(1] AW, &840, 955, 5. hEHRKES RGNS bk

MAE AL [T, A= 2524, 2005,25(8) : 2096-2102.

[2] Edwards D P, Tobias ] A, Sheil D, et al. Maintaining
ecosystem function and services in logged tropical for-

ests [J]. Trends in Ecology &. Evolution, 2014, 29
(9): 511-520.

(3]

[4]

(5]

[6]

7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

(16]

[17]

[18]

[19]

Mori A S, Lertzman K P, Gustafsson L. Biodiversity
and ecosystem services in forest ecosystems: A research
agenda for applied forest ecology [J]. Journal of Ap-
plied Ecology, 2017, 54, 12-27.
JMER S E S, @K, L RS R GK IR SR IR
S oinefg )] 2R354 4. 2018,38(5) :1679-1686.
Breure A M, Deyn G D, Dominati E, et al. Ecosystem
services: A useful concept for soil policy making! []J].
Current Opinion in Environmental Sustainability, 2012,
4(5): 578-585.
Zhang M, Liu N, Harper R, et al. A global review on
hydrological responses to forest change across multiple
spatial scales: Importance of scale, climate, forest type
and hydrological regime [J]. Journal of Hydrology,
2017, 546(2017) . 44-59.
B IDEHE B LS 2 5. VU AR 2 BT LU TR MR 9 K
e HOKSCRELT . I AR 4522412, 2017, 28 (1) : 55-63.
FIRIE BRI AR S b 25 R OLOK W) ¥ kom A A T
MO Y& Wy B HE oK SO o 58 [T, oK AR 4 2 3R
2014,28(1):112-116.
B G R SCHE AT 106, 5. 2RI IA038 3 Rk A 95 4 1
FRKBE NI P DK R AR FERE . 2015, 13(6) :26-32.
Dunkerley D. Percolation through leaf litter: What happens
during rainfall events of varying intensity? [J]. Journal of
Hydrology, 2015, 525 737-746.
A0S R A — b3 — KR S A oK 4 A% i i
AL M. st B2 i L, 2016,
BESEOR A G BB L AL T T AR IRV AR IX 3 b b A
YA LK AR RE L) ). K AR 4. 2018, 32
(2):358-371.
X BH S 4B I L SR e L A AR b A X BT AR AR
Yy A A 8 )2 K SCRBON [T ] K R AR R 4R L 2011, 25
(6):148-152.
2R N A I | NI R NGRS N DR R /N
MR Vi S H: R3Ok SO [T . ok B AR RS L 2013,
20(6) :54-58.
TB A T I T KK KR A PR
it 7K BT 7S () A 59 PR K B 06 & [T ). iR AL %, 2016,
28(4) . 775-784.
PR KR Sk R AT T RAK B K R K T {8 R
DA A L 1. v [ 2R 85 I 2013, 29(3) 1 60-64.
re A IR B, RAK K PR 4 8 Cu 43T e
TERARL) ] K SOl . 2015,29(1) :235-238,262.
[ K1 N 4| PN il P N @72 S =i W R S N
AT+ NH, T — N F1 NO, ~ — N k& #9521y
(1], A2 243K ,2017,36(8) :2103-2110.
L L AT B K S b BT AR L AR MORG V5 1 )2
SRR SCROM R FELT ] K AR 4. 2008, 22 (1)
146-150.



