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Study on Benefits of Soil and Water Conservation of
Forest and Its Mechanism in Loess Hilly Region

Hou Xilu Bai Gangshuan Cao qingyu

( Institute of Soil and Water Conservation,Chinese Academy of Sciences
and Ministry of Water Resources. Yangling. Shaanxi. 712100)

Abstract Three stages have been divided to benefits of soil and water conservation {1om thicket to
cover-overheaded of Robinia pseudoacacia,Caragana microphylla,Hippohae rhamnoides,
Hippophae rhamnoides and Pines tabulae fomis , Hippophae rhamnoides and Populus simonii carr.
Benefits of soil and water conservation is low in 1~3 year and during this period soil and water loss
will be occured if there have erosive rainfall. In 4 year its benefits of soil and water conservation
increase rapidly. The period over 5 year is the one which benefit is very significent. There is no
erosion occured if there have no heavy storm and the forest coverage of 60% has important role to
reduce soil loss amount. The accumulated litter amount and holding water capacity among all cover-
overheaded forests, Hippophae rhamnoides and its mixed forests are highest, Robinia pseudoacciais
medium ,and Caragana microphyilais lowest, An important index of improving soil anti-scourability
is thickness of litter. Meanwhile, forest can improve soil physical properties,decrease soil density,

and increase soil infiltration and anti-scourability.
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%l EFZARmE B .mm
4 18 Y| 38 44 54 6H 7H 8H 9H 104 118 12H &
1987 0 4.7 7.9 58.7 27.1 62.2 77.8 50.4 30.4 72.3 13.3 0 404. 8

1988 2.1 2.7 30.0 7.6 53.8 100.5 174.8 259.0 77.7 13.9 0.1 2.0 729.2
1989 18.9 16.5 9.5 52.9 14.7 68.9 168.0 47.7 104. 2 10.6 25.6 4.9 543.2
1990 5.4 24.8 28.5 53.3 50.4 33.8 137.4 103.8 90.2 30.4 19.0 3.2 580.2

1991 11.0 23.3 27.9 30.4 92.3 78.1 71.9 81.8 73.1 38.3 16.5 0 544. 6
1992 4.9 10.1 9.3 26.1 42.2 47.2 36.9 193.1 43.1 24.8 8.4 0 446. 1
1993 14.9 6.6 14.3  34.7 49.2 40.1 116.6 77.9 9.0 65.6 26.5 0 455. 4

1994 3.2 26.0 0 90.2 6.2 59.4 72.9 137.1 78.5 69.2 12.1 3.6 558.4

2.1.1 1~3FAMKRERBLABKTHAE HIMMEREHELARRRFS HE
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ﬂkT?ﬁ&‘&ﬁiﬁf% 7% R E9. 8%, —E A AR B H RIMEI L. 15, BB K1 .4
FAEFEAE R TESRRET7. 5% RIME9. 3%, Zﬁéﬁ%%%&ﬁﬁﬂﬁfEE%ﬂﬂﬁ
BE, M4AEETFZARBEAREB 0% U L. BRARIE T RH.

%2 FERRHIRARERGELR

1~8%E 4 2~ 1~g84E 4 1~88E 4 . 1~BfEd & (HRD

g Lk R0 Lid 20 Bk DM X Mg UHxhrtty 2k fbuk
# BRE 2k SHE SME SXHE SRRk XK ik S5k ank

(m3/hm?) (t/km?) (m3/hm?) (t/km?) (m3/hm?) (t/km?) (m3/hm?) (t/km2) (m3/hm?) (t/km?) (m3/hm?) (t/km?)

19874E  41.61 411.50 37.76 225.85 67.58 1548.46 64.89 1960.93 41.22 505. 90 37.45 227.91

19884F  36.08 54.94 104.49 777.36 77.70 115.18 120.08 1015.44 109.04 1101.85 12.67 5435.75

19894E  28.30 17.83 298.06 3411.56 12.60 67.63 24. 497 537.44 91.30 2787.72 237.20 7297.65

19904  15. 64 13.77 144.59 172.50 3.34 5.77 5.52 5.51 44. 20 20.53 125.71 2542.39

19914  © 0 9.47  26.70 0 0 0 0 0 0 139.43 3909.98
199248 © 0 0 0 0 0 0 0 0 0 49.05  142.80
19934 0 0 0 0 0 0 0 0 0 0 0 0

19944 0 0 0 0 0 0 0 0 0 0 47.35  120. 46

2.1.3 SHFAURIYRERAFREXKIABEFNSE BREBGKROITRREEEER, H55F
MAEKLRE, HAKSEHRARK B EUELEER EXKBRENERTEERRREK
TH k.

2.2 HoREEMNIRAREBHRE
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y = 1037.8 — 271. 65z + 1. 78z*
PRt IR E MR SH 0B S B . RGN R AR S T 25 B A b s X4 2k B A0
F60 % i, AR HIRB HBAH R RBE.

3 FAEASHARENHTRANE

.3 w FERF m . £-3: 3 A g Bk
Wk HE
RH & (mm) (mm) %) (m3/hm?) (1/km?)
i F. R 20 529.0 289.4 95.0 0 0
Ok 9 529.0 289. 4 92.0 0 0
bad . DG /N 9 529.0 289. 4 90.5 0 0
el B EINGY:) 9 529.0 289.4 95.0 0 0
Bk 2 529.0 289. 4 56.5 112. 31 218. 38
BH XM 2 529.0 289. 4 62.5 90. 08 160. 81
a3 S @I 2 529.0 289. 4 60.0 93.75 107. 25
b A 529.0 289. 4 28.0 134. 90 527. 26
o 2 529.0 289. 4 10.5 122.0 1523. 02
£ 529.0 289. 4 35.0 75. 40 971. 40

FIFH1994ELRPFER ERRERXBTHOFEAT AR HEEH10% .28 % MBU56% .
60% , bkt - B B 1 523. 02t/km?, 527, 26t/km?*F AP 218. 38t/km?,107. 25t/km?, §>+
MBI R AR B E . F1989E WL I 4 7 45 AR .
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EEERMNRYHRER, ERBRANBAERIR . RATRREE, AWKXBETHhER
L w4 R ' ,
2.3.1 FRHSHEEHERHE DOFRKEEDERIS . ARKEEDREDS B
F4 NRASXHATHSRAER

A% K 1A 28 3H 4H 5H 6H 78 8H 9A 108 11 124

(t/hm?)
ER-E3 0.09 0.09 0.09 ©0.08 0.45 0.18 0.17 0.20 0.30 0.90 0.38 0.15
% 2.9 2.9 2.9 2.6 14.6 5.8 5.5 6.5 9.7 29.2  12.3 4.9
g8A%XRX o009 o0.18 0.27 0.35 0.8 0.98 1.15 1.35 1.65 2.55 2.93  3.08
% 2.9 5.8 8.8 11.4 26.0 31.8 37.3 43.8 53.6 82.8 951 100

1993~1994EER T ERW B XM ZEL LR A FDRE DS R AR R R4 00K
EYRESRE—EFEHRNREREN, RS A TANFEN, S 2E%ERN14L6%. "R
HTAZNATRNEN, BERNELRNSL. 2% . 2FERR M3, 08t/hm®; FIMAREEY
B R B RE , BB ARAS S A SE S R H36 % ~50%, BEAL 1~1. 5t/hm’ M H PR
1 F8% 0 JBS FE U JET S0 bkt 1 3, 3B T R IRAR A B T LIRA A IR T A L IR E KR L oh
BE. (DT RAME Y RE X R AT REARE AR, —B9~10A, HEH B, HMEEE.
ERRENBY%~100%.
%5 TEAHSEZHERRRT AR

4 ® HEDE HEYD KHiuFE %D

LV 4 HE ook & KR

E--3i -3 (em) (t/hm?) (kg/kg) (t/hm?)
filo ¥0N 9 4~5 3.08 2.2 6.78
tod ¥ 9, 4~6 4.75 2.5 11.88

g B )N 9 4~5 4.15 2.2 8.72
DHEH X/t 9 5~7 4.80 2.3 11. 04
&K 10 1~2 0.35 2.2 0.77

F6 HEXPMEA L RO PWE

g3t 54 PREEY BHEED WM %Y
" » o H + BxE + H* + sx + ®n*
. -] T % » EE » e » e
% W B hE = Y+ ", %0 L %9 L] E2
. L § Bt E % t $. 3 % +% % + % % +ix
(L/min) (min) (cm) & & & . Y X | g . ¢ s
) 9 %> ) %) (g) %) 1)) %)
~25° 4 15 0 596.8 0 171.6 0 168. 4 0 27.5 0
25° 4 15 1 114.5 80. 8 90, 8 47.1 72.6 56.9 2.76 90.0
25° 4 15 2 43.2 92. 8 28. 7 83.3 5.5 96. 7 0 100
25° 4 15 3 38.5 93.5 10. 2 94.1 0 100 0 100
25° 4 15 4 36.3 93.9 0 100 0 100 0 100
25° 4 15 5 0 100

32.1 94. 6 0 100 0 100

OV BAHEY RE X5 DR B AT RAE B, — B BLILKBHEA
FiGR% RER NI EAE12A LA EREN60%~80%, SR L3k HREF.
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2.3.2 T RH#HsHEHOBREKERN KUHEDEBRHBKAKER, BIERET
B KSTHE  ARRSAEDERBRMAKERR, NRSF L . PHAKBZHEEDEN
ERBNAKBRE , AIBKKZ . FEARBRL AR, HBRKE—KIya SHEW2. 2~
2. 515, AL E A A KE R0, 77~11. 88 t/hm?, .

2.3.3 HEWBREEBLRETHGXE BEGHEVR.HEDEFE SR LEW
TRl 30 R 0 3% 6 . 7 w3 B 4L /min , 335 B 25°, oh i B B 15min AR 224 T , A R AR BE A T4
SRR IS Nt ek Sk BB R TT R TE Y B 3P R Bk 596. 8g, 4 2 A lem, 2om, 3cmif
HYTEE b S v g Bk oA TE M B v g B4R B A0°80. 8% .92, 8% .93, 5% o FI KA st K i 7R
iy L Wb B 171 6g, B 3 1cmfY 4 90. 8g. 2cm 24 28. 7g. 3cm } 10. 2g, A4 7% 49 5 B 3 3cm
Bf I R BT O WHNE ERAEE YA LI E b L B V168 4, FlemWEE DA LR LB
H72. 6g,2cmKg5. 5g, it 2emf) F 0 M AR L RAETE WA LI R B N27. S5e TR DB ER
21 em BHEL bR T RKBEEYE AR EDREERG L R EERT.
2.4 HiiHBHIEERLNE

A RTE DA R AR N T AR 71 B E T R A B B AT
FmE LN BB,

2.4.1 HRIRBEFOTL ITHEERIBO-HYUEAER.EELBARESHKESE
¥, WA FRKEHMBEEE.RTEL, A LR ABHE R /D I BERRA
S IR AE AR LGN R R R AR R L IRAE AR/

7 TEAHSIRBELER

B e L¢8. 3 Bk ted ek - Rk
:3; 4 43 Ak #iAk Bk Ik (A ED
(cm) (g/cm?) (g/cm?) (g/cm?) cg/cm?) (g/cm?) (g/cm?)

n~1‘(\ 1. 14 1.04 1.17 1.11 1.16 1.22
yn~.20 1. 25 1. 14 1.33 1. 26 1.31 1.34
25 30 1.25 1.22 1.34 1.25 1.35 1.34
50~100 1.33 1.31 1.34 1.36 1.34 1.35
100~150 1.38 1. 20 1.35 1.35 : 1. 36 1.36
150~200 To1.39 1.18 1.36 1.36 1.36 1.35
FH 1. 29 1.18 1.32 1.28 1.31 1.33

2.4.2 ARREIBABRHEGRS IBI9EETELMN KL TR BHEAE E , MRtk
BABHEHNE Tht. 2 XN 3. 75mm/min, £ KA 5. 22mm/min., ¥ B A H
2. 84mm/min, FEHL A 1. 56mm/min, FF F KB B VTTHLAY3. 35 BB R 2. 80mm/min,
B &M M1, 31mm/min, ¥ AR K 1. 54mm/min, 5 4 0. 79mm/min , J B Ak 5 B b T A9 3. 5
5. L L PR R B B B AR | |

2.4.3 AR XRRAME BEBLIMEMRTMR 47X DA LR P ERNE SR =R
RSP B R A I AR R L A PR . 0~5 cm LIRFREMFI LT
B, R VAKX FLRAYERRA LR FRABNELEEREO~S5cm, 15~
20cm, 45~50cm, 95~100cm Fy + 58 & FHE . e L 3T L ik RiveRE 12 5 B w3 B A
3 m B L A B A 0 T O o A B R ROk, S (T R R A B vk b X R AR B ¥ K 1 5
REAHEENELRE X,
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3 4 ©

LORIBR A 2R OB RS YD B X/ o 4 S AR B PR AR Y B K R R I AR e = A B
BA~FEENHBERTHE, REHARMERERSREKLREK 45 EOHRA BN B K
IRMIERR ARR BSESHDHEEBERA KGR BN BORATRSBRE
96. 7% R M E9. 8% FIMMM K ER, TRIOBRMBRT7. 5% RIMEI. 3%, 45F E i FHM
EEEEEIRNKE, BRSO EMBRIOK L L, ERR BN & TR SE A U LA 3L

. RBERBRBRITFEMIMERRS CEMARNK WBEYBELRS R, EXRKBRER TEELR

REKLRE BARSE ROV IR/ L IRFE M BAERBE.

2AMMEEDERNSREKRLIES . IBAEEY —ETARANEE SR, 55—
SATHMFHEN, RERL14.6%. %0, A% RL51. 2% . 2FEHRES. 08t/hm?, FK
&6, 78t/hm?* = R EI6U~50% IR HH F9I~10AF%E, EREO. 35t/hm*, KR
0. 77t/hm? SESMREB0% ~100% WA E H 0, H L2 LA RBITE %, I0A THZILATH
HAEN EEREL 75t/hm?, K B11. 88t/hm?, EE- B FE60%~80% .,

3 FEAIFE A vh R R4 T AL 75 0 B Y R SR v AR BN D - S B AR RS VA R BT 3 em,
BRI 2 om GHA AR em B, TR,

LEBNRMEYHSBRABANELE HMT LRWIEN. SRR T LRG0 LR B R,
TIRABE /P AB T RHEHR,
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