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B FEARXT AN K B AL EE, DA B 4G AR N PR K R IR A S G DL A SR Rk B R T A, DL U 4R
(40a) I K H BRI & 147. 2 mm VHERIBGE EARME TR, 2R FWH MIET (0.637) > THLiRE R F (0. 258 ) >HiE -+ e
F-(0.105) , BIV 52 M) SF- 388 Y00 375 38 A i /K IR 5 D B e R 1) DR S v 4 R, RO T 0 8 TR 5 9 335 1 K R T 7 143 D AR
M N 57.09% A8 N 43% —T3%

KGR KPR TR TP RIS ; AARM/NGE; IR AE KR S B AR R

Study on optimum forest coverage for water conservation: a case study in

Pingtonghe watershed ( Pingwu section)
ZHU Zhifang , GONG Gutang, CHEN Junhua,MU Changlong "

Institute of Forest Ecology and Resource Environment, Sichuan Academy of Forestry, Chengdu 610081, Sichuan

Abstract: Appropriate forest coverage is the basis of spatial layout for watershed protection forest and is an important
indicator for regulating sheltering forest and stand restructuring in watershed. In this paper soil saturated water holding
capacity ( SWC) was selected as the indicator for assessing water conservation function at watershed scale. analytic
hierarchy process ( AHP) method was applied to eliminate indicators with close relevance. 12 indicators related to landform
(position on slope and slope gradient) ,-soil (soil types and soil depth) , forest (structure, standing volume, crown cover
and stand age) and disturbance regimes ( forest types, distance from villages, elevation and annual per capita income) were
used to estimate soil saturated water holding capacity were selected for the assessment. The AHP method was applied to
calculate each indicator's weight to SWC, based on which water conservation class of each forested sub-compartment were
calculated. The maximal daily rainfall of 147.2mm in last 40years was thenused to predict the optimum watershed forest
coverage. The result indicated that the most important factor for assessing water conservation is forest factors (0. 637),
followed by disturbance factors (0. 258 ) andlandform-soil factors (0. 105) The optimum forest coverage in the assessed
watershed is 57.09% , with ranging from 43% —73% .

Key Words: water conservation; indicators; forested subcompartment; soil saturated water content ( SWC); optimum

forest coverage
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B RERME SRS SRR R, B 35 R T — A B R T A AR AR, RERE I AT
X A FIARE = S T B BB IR B AN T AR 258525 At 2R 25 (R 1 2 T8 i — AN B0 R i 1 Ak 25 30 05 i
ELA AR 35 5 5 A PR MO 56 R SR 38 16— 2 10 7 LU P, — A~ SR sl X, AT BRI 5 2R A0 B 422
SRS (LVEALER ) AR RS (A8 ALaRLes) & RIS TE A AR AT SHARSF AL BT L PN T 25 3] 19 ZR AR
BHER NFEHARME R,

20 e, A/ E ARG A A MR S AR P S0, X e AR S5 R AT T — e AE . RUSRER AL A
LRI A BRI 87 MBI E T AR 1558, A IRy 1 5 22 4 P HR AN Tf )1 i Bl ) e AR 7K
TR SRR 35 R N 35% —65% , FRAREE JFULHE K 20% —35% , H R IX N 15% —20%

FEI P, 1995 4F 3K A8 450 48t AF — 2 B FRARTE 35 3R 1R N, 97 K R b AU A B T L B 4 6 i v L 1B
TXANBE T A A7 AE B (EL, 2 it 1 DX Sl e A Bl P R0 2 AR AR 35 3R, DA DX I3 4 — H S5 K R I o R 3
RRCR B REARBUILR il F A M R, w8 A5 AR e T 8 - BB K AR R 35 R 45%
SRR AT B A G B 55 30 50% 247 5 SRARZE 5 A - | SRR F I Ay, e b X 2 B2
TRFK 75 B2 18 | B 25 RN 44% 101X 3 SRR IR ER & B 35 R AMIE T 60%
AL, AR A A2 R R K i 5 i A0 5 /K e 22 I IR S i B B 0 AT e AR B P R 2% AR S5 R
A,

AR SCNFRAR K IR FR DI RE K, AR AR IG5 Ml /N B ESCHE A 6tk | R AN 7 ] 4 F0 e 0 BR 1 SRy 4
PR IEH LA AR N HE AR S5 7K A I A M /N IE A T A 400 43, FH AR AR - S 1 5 7K e 0 A
bR, LA i o0 AR 3R
1 HREEER

SESE T A T U A P A &, AR AP R B BEY, SA RELIR 0) — S, 1 G A AR 4
104°14'—104°43" ,Jb2f 31°56'—32°21", A UET0U)11 48 Pk A b1 3 B A FiEdR 3269m 1Y 7S £ T AR 3,
AR HE & KM 575m A A TLIM BB %61 AR 1050km> 247, B2y 6 TN, W K6 1%,
BN Z UM P L A A Ll b S el b 2 PR AR T 1) P G R T, A T O e )P LR A Y
AR . FE AR RS R IUS A, BT IR W B AR L ) v R AR I R, D 2 A i)
FEAA T SRR T B, R T R 2 XU, AR R A 942, 1 mm, AR
14 C AEBRIIK 645.8 mm, TIEFZN I AR TS VT R B I DL DO 2 R A
X, 2 h P AR —AF — A S TR 1, DUTRTA 1] 43 /K08 L DAE L peg mo Ly A e 24 FRUAR YR 347 A 10 b R A A
G NTNE e 2 e i o/ NN 730 o e o o NN T 2 B TR A v
2 HiEE

FEATHE 2007 A58 ] s (7 2B ) AR B U O Ak R AU (3500 S/NBE) (1:50000 17 b JE 1R
2006 4 TM TR i L& 2007 AR 2R B 1Y 16 B2 TR 2 NIERE b IR 25 50000 R A it
YRR, I B R AT
3 HARAE
3.1 P TRRIERE

PR Al A 2R AR TR R A B A B A 1:50000 HIE R B e SR UR R 2 L R4 A%
B ETM TR R 1 A5 1 45/ NFERY B R A FRbrdidtin . DA AT R aT i A S 48 br D1 T Sl
KRR FEINRE . SRR AT B A 0 A AR INBEDEA T 45 R0 53, FH AR AR 8 F & K RE 1R
IKIRBRFEAE bR , B0 52 XS B AR 55 5% BRI vk SRS
3.2 EEARME SRR

WA X M T AR St(hm?) |, Di4E— H i KFERN &N P(vhm?) B IR SF =S-SR . T4 28
K K S H ) (hm?) |, BAR E R AE KRR T 0 W (mm) , B FARARME RS AT, W EHB AR, 1%
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3.3 fEbffk
3.3.1  BHBHKIE

(1) BHEAIRANE K AE 75 - 00 AL B E v B A G

4 LB AR R K ) SR BB K, AT AT RO T 4 — H B — YR R R T AR B N R R A
K B 1 AR - R i A R B LR RN, I EALBR Y T RN K R B
FOE i A2 00 e e, PR Tt Rl He bt g 1 2 W e AR 1o B2 ; T IR R fL U N3z IR A K iy
R R B 6 B IR T 2 [R] A A b Ry AR i ) X SRl 1 RN 32 B 0 BT 25 A M i ARpk
BRI A K BE SRR

(2) Mt +3 7 B FLBR A —E 255, EERIAE

ORTY (FRAF D) AN]SR A FLBR AN 5

@A, b 4 3 A FLBR AT

OIS AS ], Wit 1= S5 LB B AN ] 5

DF: AR FEAS R, PR - S FLBR B AN [ 5
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3.3.2  fEPRimE RN

A RN K IR SR RE 0 R NIRRTz NEE A B R, DLGZ/ NIEFTEE L AR HOE b
P AR, T/ NEE B E R T, RIMR R 7 BE 2 MR S5 A I AR (T AR L, FE AR I BERR AR 5 6] 381t
B KA RZ I 7 AN 7 mTIRT AT 0 RN R A T O . R B4 AHPY G | 25 5 MR 3R K IR T iR TE 56
FIVBCER /Nl R T [ A SR A R A FE A, e i e HH 17 I - 3R 7 MR IR 7 T i IR - 4631 12 45
b 6 A KB RKIT 41, i AR B S (1—5) PP S E L3 1,

3.4 TEMIEFRIAE

DU ML N K R SR DI RE ) BAR)Z U - 3254845 (B, ) MR FH8FR (B,) TR EE (B,)
3ANEN]Z

(1) AHP'®) 45 72 AU A 7

@© 77 2 RS

WA R ERBEME A L P s TR W25 RENE T E—ZRE, S FREEAZ
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JEO U S B D o, oy oo o AE IR 2 5 o BRSBTS T STHRIS RN FZ BRLA S ARBE & v,/ JAH
/%=1, 0N, W« STRRER FEARTA]” 5

x,/%,=2 N, L x TTRRAR LI R

x,/%,=3 N, M TTHRR

x5, =4 AN “x L o I TTHRRIRZ”

x,/%;=5 NN x B TTRRAN L Z R x ARASRREFI B ARFZ I8

x/%,=2n,n=1,2,3,4 N x/x, T 2n-1 F 2n+1 Zf];

x/x,=1/n,n=1,2,--+,9, M HAY Y x,/x;=n,

F1 FBHRNEKIERFIFEN ISR

Table 1 Evaluation indicators for protective benefit of sub-compartment

HiIE- - SR T AT TV AT
Land form-soil factor Stand factor Disturbance factor
% Name () {H || 44 FK Name IY(K) 18 || &% IY(K) i}
Hedi JITEZS 1 || Aoty R5EH 5 | MAh2E Gk 1
Slope position 3 2 || Stand structure TEIE 4 || Forest category FAB A 2
rhgg 3 BoEH 3 HRA 3
T 4 fij £ 2 IR PR 4
1L 5 Fofh 1 KU 5
YR/ (°) 0—5 5 || ABER 0—25 1 || BfERAER/m 0—100 1
Gradient 525 4 || Standing volume 25—45 2 || Distance to village ~ 100—200 2
25—45 3 45—65 3 200—400 3
45—60 2 65—95 4 400—1000 4
>60 1 >95 5 >2500 5
d- Ay 1 1 || ABFAEE <0.2 1| R 660—1180 1
Soil type 1L i g 2 || Canopy density 0.2—0.4 2 || Elevation/m 1180—1170 2
e 3 0.4—0.6 3 1710—2240 3
g 4 0.6—0.8 4 2240—2760 4
e 5 >0. 8 5 2760—3290 5
R/ em 0—20 1 || i 4 1 || 4E A A® <2500 1
Soil depth 21—40 2 || Stand age e 2 || Annual income 2500—4000 2
41—60 3 i 3 || per capita( JC) 4000—5500 3
61—80 4 it 4 4000—2500 4
>80 5 % 5 >6500 5

O TR B AR NI A= 7™ A 15 S0 BRI SR B | A A0 455 X bR 3 2 B VR 42, S5 AR A 25 5 () 909K A3 R AR A T b b T Ak
WS 2 RE 5 WO, TR ;D ARSI ARE G it 2 2 TR A5 RUE Y A0SR AR b Al WA B Ol B o L A5
KR AANEE TR LB ;. A ARG AL A B Ol BT o5 FE/ N IR A A8 , TR BE ) ; S il i 5k 2007 48 A1)
WA S ML AR BOW A BT & L4 9. 109% 5 PRIMG , 3L ~F3mAmT i ki &, 48 A SASCAHE 25 , bh ts 5 e/

(2) £ HEN 2 e B AR 2 HIWE PR S AR L3k 2—3 6,

MFE2,3,4,5 ATLLEH CR<0. 1, — 3R 5058 o, @7 AR A 2, Mt &N+ 2 5/ E
(%6).

5 R, AR RS MM Sr K U5 R D e f R i R, RIVRRS3 %) 19 B P T8 o o 2 e LT B K/ IV
RHER T, YR TIPS, ANEAE 7 A 106 X ARHI ) P05 B R A Xl - SRR A P 52 T gl K, AR 7K R
TR TR RES2 I AR
4 FHER

Fie L T8 FIAS R X388 T Sl AR NIRRT PN PPN ZE SR ISR 7
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R2 EN B, 5EHARXE T H b B

Table 2 Judgment matrix for principal B, and related indicators

B Slopi{\iition Gfdri%nt js:oiffpﬁeg LRRE VSoil depth
i Slope position 1 1/3 1/3 1/5

¥ Gradient 3 1 1/3 1/3
+HERA Soil type 3 3 1 1/3
+JZJEE Soil depth 5 3 3 1
AT Weight 0.076 0.15 0.261 0.513

€;=0.066  R,=0.89  CR=0.07

£3 N B, 5HARXE T H b5 R

Table 3 Judgment matrix for principal B, and related indicators

B, VS et 2&@%@% ISP B2 ' i
Stand structure Standing volume Canopy density Stand age
PRAFEEH Stand structure 1 3 3 3
AR Standing volume 1/3 1 1/3 2
ABFAE Canopy density 1/3 3 1 3
Ml Stand age 1/3 172 1/3 1
S AUE Weight 0.478 0. 144 0.276 0.102
C;=0.072  R,=0.89  CR=0.08
F4 AN B, 5 EHAMEXETFHH R ERE
Table 4 Judgment matrix for principal B; and related indicators
B, AP %GJ% E;ﬁﬂEf%ﬁ ﬂiﬁz }}i’aiqﬁz/\ '
Forest category Distance to village Elevation Annual income per capita
MRFFZEHY Forest category 1 6 6 6
B R SHE B Distance to village 1/6 1 3 1/3
3% Elevation 1/6 1/3 1 1/3
AIAEW A Annual income per capita 1/6 3 3 1
R ATE Weight 0.613 0.117 0.068 0.203
€;=0.056  R;=0.89 CR=0.06
x5 MM B 5EMXEFH I ER
Table S Judgment matrix for principal B, and related indicators
B HJE- 5N+ oy T T HE T
Landform-soil factor Stand factor Disturbance factor
Y- £ HEHF Landform-soil factor 1 /5 1/3
AT F Stand factor 5 1 3
T4 7 Disturbance factor 3 1/3 1
HAZALTE Weight 0.105 0.637 0.258

€;=0.019 R,=0.52  CR=0.03

4.1 GEEARME RIS

AR 38 ] K 2P A GO S B 1Y 16 Bt RUBR s v b 4 S I K8l 90 5 B — A AR AR £
SRS IR, P BT IS AL AT P (R, ARG 25 S AR B o TR ¥ 20 LA T IG5 SR A
R MR - BRI A K (K 8)

SRR R R S 6 A SR R T A T R R N A ) R DR T R X A
— H HH AR AR W i RIS B S AR ISR BT X NI 1967—2006 4F 197K SCHUIBERE, 1%
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WK 40a Ji4FE— H B KREW N 147.2 mm,

1 147.2 mm WYRFERAER P A, WU T D £6 TFMHREANE
104963 hm2 y |§jj$)ﬁ Eﬂ:{ﬁ\] 103041 hmz( ﬁ Mﬁ‘mfﬂ%ﬁ-ﬂﬁ N Table 6 The compound weight of protective benefit evaluation
MK W0 A AR R (e s), AR b b, R Weign
= 8 AT, M AR A - HEAE T E K 198. 92 mm Evaluation index — MiJE-+3ERF B 0.008
Landform-soil i 0.0157
s — Bl (40a) BT &N 147.2 A i
:’EJ{? H it B8 (40a) H R iy mrf] il factor A 0.0273
HARME S5 R 72. 64% , FoH A 4 g 1 R B,(0.105) g 0.0537
9 74.50% , AR UL FEAS [ 250K 4 FSbR b AT 1t AR Moy T Mgyt 0.3046
AR BT BB ;T4 BRSPS B Snd factor B 0.0917
DL, 47. 93% 72 A 1 R M T i 5kt Al 2 135 1 Bl 47 R0 00049
\ o BNt 0.0649
3] SR E B R PIRAS T, 42. 80%
e J?fﬁjilg‘]?)ﬁﬂimﬂijl%’}l‘ji I, /0 vl TR T R 0. 1582
E@ﬁ*ﬂ‘%%%?ﬁ HE@?UJ\EE—B}?TPQ&@O ﬂLJ 1%::[:]!;'2‘ Disturbance %‘EE)&EE% 0.0302
T VAT YLK R R SR B I () X Y 3 R factor E 0.0175
M RN 42. 80% , T 22 1y 67. 08% , U Bl Ky B4(0.258) JRELION 0.0524
43% —T13% , KU HY3E FARMBL 358 1 57.09%
*=7 FHNHE ERMESE
Table 7 The number, area and percentage of sub-compartments in each class
LB Grading INFEAN S No. of sub-compartment AN Area/km? Hork Percentage/ %
% Poor 484 170.67 13.96
% Relative poor 29 6.30 0.84
—J% Medium 2175 669. 55 62.75
B Relative good 735 140.78 21.21
# Good 43 7.76 1.24
*8 MM TIEWINIEKE (mm) FEEFRREBSE
Table 8 Weighted SWC of soil and proper forest coverage
, % B2 — it fely i
sote
 Grading Poor Relative poor Medium Relative good Good
TFLEL ] Area percentage/% 13.96 0.84 62.75 21 1.24
+ B AN E K i Soil saturated water storage/ mm 198.92 215.42 248.69 301.49 337.66
Xof O AR 75 % Forest cover/ % 72.64 67.08 58. 11 47.93 42.8
TR - S R #E K 253.13
Weighted soil saturated water storage/mm ’
i L AR M 55 2 Suitable forest cover/% 57.09
5 it

5.1 TEMFRFRAIEER

FEAR I BEBEAS 25 T - S0 RN 7K B 1 52 ) R/ N S A N T R AT 4 A S AT AR e, O T M
-+ Mo R TR R 3k 12 AN 8RR, RZ R0 5 i EARGE , 25 3 sy IR AR
(0. 637) > THomEH T (0.258) >HuIE - T3 T (0. 105) . FEH . FRAK B P9I 2 R 20 7K U5 0 35 /N 1l 6 e
I, O TR, L, 2R AR A KI5 55 T RE 5 B f K, B Je o 5 A B4R, Rk /b A 2519
A PR A TR TG SR 3 B
5.2 A OCIEEARME R

2007 AEAH IR AT SR FH LUK IR 5% S H RN LB 1k - HEAR ik ok H AR R o 8 B AR AR AR 36 3, O
2 A EAEAE T K R (R, NS Y R 15 2 AR SCLAKIRIA TR A B AR, SR AR AR L 3800 RN &5 K i
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AR FR T IS B AR B % X Tk MORE AR RS AR P 5 i — B, (HR SO 4R 1 -+ 4
R A B s B2 R 12 AN a0 oG Rt/ NBIE A T K IR 5 D RE PP 0 4, SR T A [ 2%
S AR AN B K R RS AR SR R

5.3 P& GIS/RS HARBITRAN ], BRARGE I 25 0] Bt F s 1 A0 0 o< s AL E AN W K, o o s VA A Bk
Sy /NP T ORI R, AR SC LA T3 A B, DL 2 AR VR R A Y Ok B A B AR K R B
1 :50000 1 & B e e R R 2 L IRl 45 S s ETM TR iR 25 20, 45 45 /NIRRT i Tl 3
A e T € K S

6 NG5

6.1 G EARREE S5 R AW ST B RS T LB A SRR 5 AR AT O S B MR A 2 (D T 005 BH A %
TR T 2 22 /D AR, A B 0 AR 56 502 2 /DI A REAE M SR Al b S it 3t bR 43 2 B0 285 4 L Ak F
- R Z5 R R

6.2 i X V-3 Y] I A AR N FE AR SR DI RE VAN 43 4%, >R FH A RN B K B D HE bR R A T A el AR AR
B T A5 1 DL E RO K 5 57 RE T REAE & BR DD AE — H (40a) H B3R AR 2 T 5 9 34 AR MRS i 6
K 57.09% . P 5558 AR DXCIRGEA T B 4P 4A A A R DX R L TR A AR U TR SRR [ B R R
R | -SSR Al b DX 28 55 A58 v ) O BRI | B AT 45 28 T MRRT R Jl 400 Ml SO b 38 38 G Tk /K U
Mg AR B,
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