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[(ME] AERAEBRAEHEEERH AEDRAKRTIHEEKIABKMNTHLTFRK 5 # A THKE
TREVMBRKESRET T EEWN A 42X, EATKRASRENENBHEYTHREE Y
14.58% ~37.19% , IR ¥V AR > AR BB > B 1D RIE 3T AK > RN SiH > i A R
BEHN1.6~4.1 cm, HEW N 1 890.4~6 425.2 kg-hm ™%, #7530 2 5 B FE 1 35 0 W Bl AK > 4R
VRBZHAS GRVIBZAR S R > BREK, BEDR AR KBRRETFHEEDECRREAR A
KEB, HEEYRRFKEN 5957.7~19 332.9 kg hm ™2, HOR 0¥ AR > R W HE W > R B
BRSNS BHAR EATIRESEL 0~40 cm T HEEIFEEEEKTN 23.70~37.85 mm, &
WA BB > i ¥ BRIR S 4K > Sl 20 R 354K > R A0 > T diAK . E 5 ﬁAIME*%ﬁﬂP 143
AREY 3 K S Th BE B 4F, 1R STAK S I #4700 W AR S SR RS K SR Th Bk

X®iF THEELTERX AWK EFAKE WEEHE #HEWH{AK THEK
XEEME 1001 -9332(2004)06-0919-05 DES %S S718.56 XKIFIAE A

Water conservation functions of several artificial forest ecosystems in semiarid region of western Liaoning
Province. LUO Yuechu', HAN Shanheng', WANG Hongchang!, LIU Jianmin?, WEI J ing!, WU Gang! (! Key
Laboratory of System Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085, China ;* Chaoyang Forestry Bureau , Chaoyang 122000, China ). -Chin. J . Appl . Ecol ., 2004,
15(6):919~923.

Five artificial forest ecosystems in semiarid region of westem Liaoning Province were selected to test their water
conservation capacity . The average interception rate of different artificial forest ecosystems varied from 14.58 %
t0 37.19%, and the order was H. rhamnoides forest ecosystem > P . tabulaeformis-H . rhamnoides mixed forest
ecosystem> P. simonii-H . rhamnoides mixed forest ecosystem > P. tabulaeformis forest ecosystem > P. si-
monii forest ecosystem. The thickness of the litter layer in different forest ecosystems varied from 1.6 to 4.1 cm,
and the biomass of the litter varied from 1 890. 4 to 6 425.2 kg.hm 2. The order of the thickness and the
biomass of the litter in different forest ecosystems was H. rhamnoides forest ecosystem > P. tabulaeformis-H .
rhamnoides mixed forest ecosystem > P . simonii-H . rhamnoides mixed forest ecosystem> P. tabulaeformis for-
est ecosystem > P . simonii forest ecosystem. The maximum water holding capacity of the litter in different forest
ecosystems varied form 5 957.7 to 1 9332.9 kg-hm ™2, and the order was H . rhamnoides forest ecosystem> P .
tabulaeformis-H . rhamnoides mixed forest ecosystem > P. simonii-H . rhamnoides mixed forest ecosystem > P.
tabulae formis forest ecosystem> P . simonii forest ecosystem. The water holding capacity of non-capillary poros-
ity of 0~40 cm soil layer in different forest ecosystems varied from 23.70 to 37.85 mm, and the order was H.
rhamnoides forest ecosystem> P. simonii-H. rhamnoides mixed forest ecosystem > P . tabulaeformis-H . rham-
noides mixed forest ecosystem > P. simonii forest ecosystem > P. tabulaeformis forest ecosystem. Among the
five artificial forest ecosystems, H. rhaminoides forest ecosystem had the best water conservation capacity, and the
mixed forest ecosystems had a better water conservation capacity than P. tabulaeformis and P . simonit forest e-
cosystem.

Key words Semiarid region of western Liaoning Province, Artificial forest, Conservation of water resources,
Canopy interception, Water holding of litter, Soil water conservation.
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ARSRHRREMANG BREZEZMERK %1 sesrsgsEs
El‘)‘lﬁg% E —E“'J_:F—%‘-:“fé:FqE:lZE 15/%%5&% IjJﬁ‘EHF?L" Table I General situation of different forest ecosystems
i i (142028, 26-28), T e Dy e NS I

E T T PR T 5 K ph 5 o R R e fwethm™)  DEH beh o desiy
B R, MEWE, KEMESE, KERE, Bintk I 28 2825 6.9 4.7 0.75
KWL R RS RBE &, B s | 5 2 se 08
B, RRKARBARFRN A AR 1 0 PR 43 1y o
FEE KM, AP EFEMAREFEER THRAMW v 208 1425 10.1 7.1 0.80
11¢ 3460 2.7 1.6

BE.NT BB RAESIE, 8 20 it 70 £/
R, ERBEFAGERZH K ESREMEE T
Y6, LM T — RN EDKE IR, KA 2 L7
FOSNEE A B RS & A\ 0, SR e SRR =
A RMEET ZH R ESHEE, WAL
BREI BT ARA LKA SRR FKEDEER
ERBFRBL. BB T 2002 ~2003 F, AT A
SEGNEB AN AEY KR LEEK3 D
WX AR LR N DM A 25 5 S0 i 57 K IR Th e
BT T ERBBIE, WKERFERHBRMNGELE

2 BHRBXSHEHE

B 3 R AL
HREX AT T4 AN T &7 & KT R/NR . /MR
SO F PG AT I b i e A S A I A B (1197357 477 —
119°38'18"E, 41°57°38" ~41°59"18"N), & 1 Hi T L 10.64
km?, F R KW X, 83K 650~ 820 m, W E K2 6°LA
T.RBHWFTRRIKEE AR, FHRKI 457 mm, £
£HE 6~9 H,FEHRKT 2 000 mm Y L, FHFRES.5C,
TEW13Sd AR, FHRE 3.2 m 571, 10 THIR 2 821
C . ZE TR AR L 40, B h B dEiR +, L IRAE S
R, KL WA E MK KR E MY R NS HHY
ANEMY UAKSTRATEERMYAE, B2,
K B2 H M B (Pinus tabulacformis ) 358 ( Populus
simoniz ) BVHR (Robinia pseudo-acacia ). I #F ( Prunus sibiri-
ca )M ( Hippophae rhamnoides ) S B FR, ¥4 4 A\ T fH.
B3 &R o WAL bR T A YD IR S5 AR DR L B R
HEEHUBBRER, ALK 8—ESEZH LR
MO HERREEOIRER 3 5, BHE KA 400 m?, LAFELL
KB, AR R B — B o & (4 LB
BEENHR ;IR 720~ 730 ms B 3~ ST MY
SRR T IR, BRI R K .
2.2 FRFE
22 MR W ZHE&H R, X 2003 4E 6
AW S KEM#TRKSENR AREATM TR0
MW, AEMET LS R(BRRES RS E I REANTE)
AEEARERE 22 Heh 75N B A B3N @

2.1

a: WH AT HIME Average diameter of the butt for H. rhamnoides ;b: M P.
tabulaeformis;c. W H. rhamnoides s d. B P. simonii; T :WBEHK P. 1ab-
ulaeformis forest ecosystem; J1: MR ¥ 8B Z WK P, tabulaeformisH. rham-
noides mixed forest ecosystem; [l : BWHEBK H. rhamnoides forest ecosystem; IV : ¥
B P. simonii forest ecosystem; V : Gy BIB3E W P. simonsi-H. rham-
noides mixed forest ecosystem; VI : it ) (31 B Barren slope. T /@] The same be-

low.

SRR EXRSHEN, H2RYM RN N, 5
~HEMAH SRR 10 M S TEERNERNEHhNES
Fi RIERAEM FF KR IR 4R, B 3 BUTHER, 7E3H
H1.2mAABERZEEEREFSEWT, 251 83W T2
WESF(EFRKXMESD RO TRRE). Ha®
AKX P,=P-P,-PitH R, P, AR EREL: P AKX
SMFL; P, ASFARTRRE P, AFEWL.

222 REEYCRAFRKENRE WHEODCDGN SR
ERFHERTE DR, BN 7E SRR PR 2R
20 cn X 20 em W/ S A ARB WM RE Y E MR B, it
MDA HEY, AR LREE, FASMETAR
BEREIAN, ZARTHRE, MEBHEDNEREKES
FE, UGBS AVEROEEDE R MBS R KE
MMlERRAKE BAKP U W EHRESHTEZ IS,
223 FEMBEAEMHATKEHME EERERITE LN
Him 3 4, 4 0~ 20 m Ml 20~ 40 cm BUHE I E L S B 44
B.EWABRNARELHRIEME, T HBE BN NE
KAHBBEAEV MESRREYE RS EHE RIE
THRABREMLREE T H SRR,

3 SRS

KR AIHESEZSEH AR S
MEKERZ A, WHEEHRBEREK=EE
KA, WERNXHBEEARNBLTHATR
R, TTEL MR T 7 A A0 4 A B Th Bk R
AN KSR EEE FRELAEMEES
SHERLEP, FRBARETS ER, B TFTRES
MIFEESR . WA SRS —, D JEIR,
Bt B K R K RE I AR AR, AT 5 B 5 X
MEBERE HnEREIB ARERERMBE
EXRE, SATIHEESREREXEHHIEERY
BHEERGE?2), PHBEEN14.58% —37.19%.
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He, ¥dis b Fm, RIS R il v T AR
B YRR S AR AL AR AT I SR, TR e R
435K 37.19.27.55.22.49.20.44 1 14.58% . iX
BRER T YRR LB, (0 B 7 o, a1
3 R R Sh B/, UK RE R UF s & T T, 88
BRXTFTHEESRES RXMHE T HAFERDE
THMRMBREER, MR, TR E 2
g6, A B S T Ak, B FA L E B il
AR HRAERENE B R, B amHk.
B, AR CE AR BUE B L R AR

%2 SEBERARERNHE

Table 2 Distribution of precipitation in different forest ecosystems
(2003)

BE RERT X RTRER FEMH WAEE "
2] Precipitation  Type Stem{low Throughfall Interception
Date (mm , %) (mm, %) (mm, %) (mm, %)
6.09  72.6(100) I 2.27(3.13) 56.49(77.81) 13.84(19.06)
| 1.32(1.82)  51.85(71.42) 19.43(26.76)
il - 47.76(65.79) 24.84(34.21)
IV 2.33(3.21)  60.55(83.40) 9.72(13.39)
Vo 1.41(1.94)  55.98(77.11) 15.21(20.95)
6.14  8.5(100) 1 0.00 6.14(72.22)  2.36(27.78)
| 0.00 5.43(63.88)  3.07(36.12)
) - 4.43(52.12)  4.07(47.88)
I\ 0.00 6.74(79.29)  1.76(20.71)
v 0.00 5.65(66.47)  2.85(33.53)
6.23  69.4(100) I 2.19(3.16)  53.95(77.74) 13.26(19.12)
| 1.29(1.86)  49.79(71.74) 18.32(26.40)
il - 44.12(63.57) 25.28(36.43)
N 2.28(3.29) 57.74(83.19) 9.38(13.52)
\' 1.35(1.95)  54.10(77.97) 13.94(20.08)
6.27 46.5(100) I 1.54(3.32)  34.84(74.92) 10.12(21.76)
i 1.03(2.22)  32.95(70.86) 12.52(26.92)
i - 28.66(61.63) 17.83(38.37)
i) 1.58(3.41)  37.71(81.09) 7.21(15.50)
V  1.07(2.30) 34.36(73.89) 11.07(23.81)
6.28 17.7(100) I 0.65(3.67) 12.73(71.92) 4.32(24.41)
I  0.42(2.37) 11.47(64.81) 5.81(32.82)
| - 9.89(55.88)  7.81(44.12)
N 0.66(3.73) 13.80(77.96) 3.24(18.31)
Vo 0.46(2.59)  12.02(67.91) 5.22(29.50)
&iF 214.70000) 1 6.65(3.10) 164.15(76.46) 43.90(20.44)
Total I 4.06(1.89) 151.49(70.56) 59.15(27.55)
o - 134.86(62.81) 79.84(37.19)
N 6.85(3.19) 176.54(82.23) 31.31(14.58)
V. 4.29(2.00)  162.12(75.51) 48.29(22.49)

» BEFBE Rainfall intensity 0.037~0.379 mm-min~'; » » FEFHEIES
REFHMRARER, S A IMAEE T E The data i front of the brackets

are the amount of interception, and these within the brackets are the rates of inter-
ception.

3.2 ARAALIMESRZEWMEDTFKE
WEYHR KRR T HE A L RURE K
HA 5 MR KEEN, X X5 R G R R
MO KB K REEHEWN AEYH 0 R
SZHEFRS FTRALIMESRE, Rt i
EOH BN BAR, Rk S AZAE (R 3).
WBESERMEDREE REREXE, PR
HHPRHTHEETRLE, RIHE T MM HH

*3 SLESRERZTVEERFKESH
Table 3 Biomass of and water-holding capacity of the litter in different
forest ecosystems

%58 HEDZEE  KERCE BRKE Bk E
Type Thickness of Biomass Percentage of  Maximum water
litter layer of litter maximum water storage
(cm) (kg'hm~2) storage( %) (kgrhm 2, mm)
I 1.9 2285.9 269.8 6167.4(0.62)
i 2.8 3950.0 295.7 11680.3(1.17)
il 4.1 6425.2 300.8 19332.9(1.93)
N 1.6 1890.4 315.2 5957.7(0.60)
V 2.5 3301.5 310.1 10238.4(1.02)

HAR(ER3) XBATUWHARMER, &K,
WA S, MERE R, R EEEK, AH T
TG 76 S0 5, BT LABR S A & 2 I BERCR IR 3SR
YRR TE (R T AR A, AR Y B
Han, M ELeR FHBABE B A0, 4 i o 48 IR S P, T
WIS E T BRI, sk, i sl
HE T sk, X EER b THA%EY P IE M5
EEER T4 &R

BESFERWMEY R KFFKETE 269.8% ~
315.2% 2@, BABE S FEMN2.7-3.2 5. AR
HEERET S, i 9 Rk B E X,
MU E R SETZREEE DB KEH KA
WG Ay e AR > AL PO BEIR 3T AR > R 1 BEIR 28 K
SHMBER >R RAXEKES BN
19 332.9.11 680.3.10 238.4.6 167.4 1 5 957.7
kg hm 2(K 3) . HEYRBFTHKBER—HIHEL
Sh, R RFSMEET BRI L E S
3.3 RAREAIMESFEGEIEEK

M IR AKSEEN EBEGF, RS
BERMEE 72 Y Rk, dkd +
BMREAEZRAEBN R, Ao 8B E], A
WEENRKEDHBARBTRAMELRAFTFLE
5, B A Ak H I AR E R, SRS ES
ZRTWEKEHN LOTRIT 2% 4).

RSB ERENEREEWE T EME K
fE, LEBBREABERERKTRRABIHEE
THH L 2, MUMERRREK. B3R 4N,
FEATIHAEDTRGE T ERBEEYHABRFETRL,0
~20cm T EMRSBEEET 20~40 c; EEED
FE&ES, MW URIBEIHHREEE K, PERARK
Z, A AR R

K5 TE T B EEIEMEELRPHED
AEFE AR, FEEBELRPH K> EERE
HEER, & iz gh B, TEA R K 5riE Bh
FREEEH, FRELREEKE R IR iE
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FAREHEEEGFZ O T HEEXKEREEI
BRAMEEEAREKEZM, R T HHETE MHF
WKW EBERD. BEXITR,0~20cm T EH
EAREMEEEARESST 20~40 cm T2,
XRFAR B LT B AE Y I IE M A
RERHRENER AT RBERIKENEEE
K EFRE, WHAHKE &, BMAKZ, MRS
B EETEFLE0~40cm TREFEETEKRHHE
FFRRIR 9 ¥ BRAK B 1 ¥ IR S AR L vb R 3T
R AR AR 0 AR S AR, B K B 4 51y 37.85.
32.76.29.96.29.00 1 23.70 mm.

B4 FHEERELMHBIBIERREKED

Table 4 Physical properties and water storage capacity of soil in diffe-
rent forest ecosystems

xR 1R £X ERARE %F;g BEEY BNAKE £EF

Type Sail Volume Total Stable  Perventage of #K &
layer weight  pomaity Non-  infilration saturated ~ Water

(m) (grem™2) (%) capillay  (mm-  containing  storage of
porosity min~ ')  water  non-capih
(%) (%) lary porosity
(mm)
1 0~20 1.3 53.36 7.12 2.08 45.78 14.24
20~40 1.26 52.37 4.73 1.74 41.53 9.46

(23.70)

I 0-~20 1.11 51.32 9.30 3.16 53.03 18.60
20~40 1.12 56.99 5.68 2.42 48.79 11.36
(29.96)

|/} 0~20 1.05 59.30 10.71 3.24 57.40  21.42
20~40 1.09 57.88 8.22 1.63 50.95  16.44

(37.86)

v 0~20 1.21 54.02 8.52 2.35 41.78 17.04
20~40 1.24 53.03 5.98 1.86 43.00 11.96
£29.00)

¥ 0~20 1.09 51.88 $.97 3.47 54.47 19.94
20~40 1.10 51.65 6.41 2.87 49.9 12.82
(32.76)

ki 0~20 1.31 0.2 391 1.29  37.95 7.82

20~40 133 50.06 3.5 1.08  36.02  7.12

(14.94)

3.4 ARAIHRESRENEZY ML EEKEED
24857

WMRERRY, ETRE LN B EVEREIOR
THFEBEAR, ERAFRKED, FBEAH D
BEHENKEREKFERAEVEENER.
Bk, SEERA LB RRY, B REBEILREX
IMERFIBAETS AR REKE KD EELE
FIOFHEMEEEERT AL REKRS . HT
HBAR ARG & 9 L R K IR AE S,
UREDBRRKEM 0~40 cm LEEMIEEE
EKBZMENESRAFEENN IR EKEES
(D), AHA[PLES, SESARHAEY ML RE
7K HE 7 89 /AN FE o 5 BRAK > 1708 40 BRIR 3K > il
R YRRIB S AR > BRI > LAk,

BHE1TR, ELEEKBHL, EERENH

w b
[
1

m

1

1 134 v v
EBRGHRM Ecosystem types

#HK(mm)

Water storage capacity
_—— B N W
OO L O LD

T T T T

Bi1 ARESHRAEEHNIEO~40 om) EKEES
Fig.1 Water storage capacity of litter and soil (0 ~40 cm) in different
forest ecosystems.

)% Liver;2) 15 Soil.,

EYEKEIRD, EAE NIRRT KBEIERTE
W, EARE N EFKEERREFEAHI A&
M TTUE WK, BEWKRETSH L5
HRBER, HERATHEERRRRIER. F,
REDM B LAV R, A L ERE
RE, ERR T EHBEENE DFEZHK
B OOFREN TSR, BOBRERRR.

4 & #

4.1 FEAINESAZRENERIERROR
HER, WEBREEME LS A GMA AT
K, ¥R i AL B BB 5K B R VD BRIR AT AR L3
P4 Ak A 1 SRR B P R E 4 51 37.19,
27.55.22.49.20.44 1 14.58% . W E 8 A FRETHIR
ERS, KA RRD, BEERAKERNZEH T B
Bl T M, MR T HERERH.

4.2 VR MR EIRA HR BRI,
AR g PRI A E I B B h 6 425.2,
3950.0.3 301.5.2 285.9 f1 1 890.4 kg hm™%; 4
R KFKEL RERER, KK I B ]
TR 3TAR L PO TOAR | Vih A YD VR AT B Yl A S K, 43 A
di 315.2.310.1.300.8.295.7 1 269.8% ; ¥>HiAk
TP YD TR SR A7 A R0 BIR SSAK | it ba SRR Fn im vt
SHHTE Y B KK RSB 19 332.9.11 680.3.
10 238.4.6 167.4 1 5 957.7 kg-hm 2. AR J,
REGHAMMEEZDHRKEES, BB FHE%
VCREMR, FFUEEEDFKEEK.

4.3 EATIHESRELRBBERLAERT
Fll,0~20 cm ZEMBEBHEE ST 20~40 cm. K
FERVBRERKHOBRERERK, KK PR
ARG YD BB 3T AR i A AR AR AR AR 0 ~ 40
cm THEEEEEEKBERKKIVDBNK G RE
BEAR L HAL V0 BRIR 38 K L A5 1R Al ORT vl 20 Sk, 451
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6 #i FRWH UM ETF R ATHRES RS MR KED BT 923

4 37.85.32.76.,29.96,29.00 ® 23.70 mm.

4.4 VB AGW IR A Gl BRI SR 1
BRI AR 7 FA S MRAR TE 0 L SR E K AE F1 r o
39.79.33.78.31.13.29.60 1 24.32 mm. & XL
0~40 cm THREFEEEKEAERTEE KR, &
Bréy i E KRN F X

4.5 GEEEFEANIMETSZGEHERREREK,
MEDEFRKANLBEE K 3B IR, AR T
AETRERXRFHKERFETSESE, HIKEREX
R, R AR R E. 8 20 e 70 EAK, T
FETRERFRT KAKEA KL RFESHE, E
ETKEARHALIK. BRIXEAIKRETEER
BTEEWKERFIIE. I 45 8 FE K mFRmhn
MG AR R —, REE FEZER T ME
B, AR A A R T Gn AT X A K B i AR TR 3C
I REFHEBEHEEHMRE, B SR FEIEET
BEXATHAESZGRIFKIENRER CE.
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