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Study on Quantifying Erosion Control Function of Forest
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ABSTRACT

This study was carried out to know how erosion control function of forests varies as forests develop
in watersheds. The erosion control function among the forest welfare functions can be estimated by
comparing sediment yield in stocked with non-stocked area. Sediment yield of reservoirs in stocked
area were collected from farmland improvement associations. The sediment yields in non-stocked area
were using USLE (Universal Soil Loss Equation) in the same reservoirs. Forests’ erosion control
function estimated by differences of the sediment yield between stocked and non-stocked area was
static model because of no consideration on forest aging. Dynamic model was developed to consider
a forest stand age. The model comprises the relationship between average forest age in watershed and
sediment yield. The amount of sediment yield was different depending mother rocks. It decreased
exponentially according to the forest’s grow up. In case of igneous rock, the volume of sediment yield
Yi,=1.4431e 0'023’(()r=avelrage forest age), metamorphic rock Ym.=4.7115¢ 00694 and sedimentary rock
Y.=1.2808¢ %%
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Table 1. Average sediment yield in stocked area classed by mother rock group.
Mother rock group Percen;r:zf(;c)cupied Sample No. ::;ilfz z::;nz:;t/h};eyl:a:
Granite 255 39 0.93
Other igneous rock 15.5 9 245
Gneiss 134 28 1.47
Other metamorphic rock 21.6 6 0.94
Sedimentary rock 24.0 25 1.39
2 FA7} EB}“‘:} AR W §4WsE o] siAA Hoh
Sate] AuEAES AN Ao AR A AT B SRR RAIAE DT 5(1983)
XH Bt ANFANFES 22924 m'/km’jyearZ  ©] ZHLA A F9AEE Bud vp gled]
Yelytt), ol HAKILK K E (1982)7F 92 o]Z Z+ fo] thysly] $1a) Thissen'H (2
o 657) AFAl g Hd AWFHARF 380  1984)S O]%s}oq Az Fepzrdzr 21
m'/km’fyear B0H 2 Uehd Aotk 2t BekE she] Zh foo) A84 Rg A 200004
H AN FHARES S, VeSS, Helel 71 578E #1838kl
EHHAY, EAdT £OoF 227.88, 433.13, EFEAAA KA HEE 5(1988)°]
325.94, 186.07, 275.14 m’/km’fyear= UERGTE  AARR] B thak EAE KA S ES
afrqiele F2 A} w47 B2 Hb et s2uete] dd KA #0279
AU EALES AR} FAM FEH= BAF B, AR 29 Fo] B2 ARECME Yo
FE BT xAStEE AT, AHGE v, B VA EFlAM w2 Holgka AF
HlES 78 AHEst] AR BEAMFEES SIeH, ol9S(1980)2 SR E FE FE
AEstek w3 RHEANSE T3E THE E(fine loamy)E, WAYY HASHFE FE AL
Zl oMo EAMREH nlwsly] 98] EYEFd  ZAYE (sandy loam)E F3HTI Huslgow
= YT AFA M B BEAMEES & Y, VI8 S A19e 0298 #8389
skl a, Hepel, e Y, HAGA AL 0245 4
7 AYE Table 13 Zom, 7 ByrEE &3tk
S, 71k e, Avte, ZIEbEAY, HE Z4AHIARR]L LSIAR= Wilson(1986)°] Lovers

Ml

$02 W 093, 245, 1.47, 0.94, 1.39 m’

ha/ year Ueht FUSHIGHR, HULF, WY
5 HSELTIN EAREC Be Ao

£ Wischmeier$} Smith
(1978)7} ARAE W M$2 BATHY TRE
sl Fglo] o §Ho & EGRALSTAES A

Btk 1 5 Al Aol gle A al
ot FAEFFHHAp)S R, K, LS

a
=
=

ol W

o
Atz

Creek *n‘ o]]/q Eoko /\EoﬂzJ_N o zulzﬂ- s
W2 BAIAE D Ho9 B A
PES 088 A% fool Wk AA LecolA
A1 24389 S A 83A ol 47) AA

g f
9l

S Ag3te] Alaket Aol @él= tonjhafyear
o|BE o]Z H|Z 152 3} m’jhajyear= A}
sheact.

71 A3E Table 29 2om, 7} RobtEE 3}
oL, 71Eks 3 S, wntel, ZIEbRA S B A ST
$OF7 B 35694, 34620, 263.86, 253.90,
232.30 m'hajyear= UER} 374 2 7|EbEHA

Anls



40 *5F - 013

Table 2. Average sediment yield in non-stocked area classed by mother rock group.

Percent of occupied

Average sediment yield in

Mother rock group area(%) Sample No. stocked area (m3/ha/year)
Granite 255 39 356.94
Other igneous rock 155 9 346.20
Gneiss 134 28 263.86
Other metamorphic rock 21.6 6 253.90
Sedimentary rock 24.0 25 232.30
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Figure 1. The relationship between average forest age in watershed and sediment yield classed by mother rock

group.
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Figure 2. The tendency of erosion control function of

forest.
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Table 3. Sediment yield classified by mother rock group in 2003 year.

Sediment yield per hectare

Sediment yield in 2003 year

Percent
Mother rock group  occupied area  gocked area Non-stock area Stocked area  Non-stocked area
(%) (m3/ha/year) (m3/ha/year) (m3/year) (m3/year)

Granite 255 0.79 356.94 1,261,464 569,958,353
Other igneous rock 155 0.79 346.20 766,772 336,021,050
Gneiss 13.4 0.78 263.86 654,496 221,404,314
Other metamorphic rock 21.6 0.78 353.90 1,055,009 343,418,886
Sedimentary rock 24.0 0.62 232.30 931,774 349,114,731
Average (Total) (100.0) 0.75 290.64 (4,669,516) (1,819,917,334)
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Table 4. Forest area by year in Republic of Kora.

Year Forest area (ha)
1995 6,263,453
1996 6,255,176
1997 6,260,184
1998 6,263,518
1999 6,262,149
2000 6,268,305
2001 6,265,309
2002 6,268,442
2003 6,261,923
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