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The Theoretical Analyses of the Soil Erosion and Conservation

4. Erosion and Leaching Mechanism
of the Forest Soils

Chang, Nam-Kee
Dept. of Biology Education, Seoul National University

ABSTRACT

This report is researched on the cause and mechanism of soil erosion in comparison among
Kwangnung, Mt. Kaya, Mt. Chili, and Mt. Soorak by physical and chemical analyses of their for-

est soils.
Clay, silt, and fine sand of Mt. Soorak are far less than those of Mt. Chili, Mt. Kaya, and

Kwangnung area while coarse sand is very high level.
The clay ratio of soil at Mt. Soorak is the most high level in comparison with that of other area.
Denudation at Mt. Soorak, therefore, is cause of erosion by the result of transportation of soil

particles.
The eroding velocity increase for larger particle size and stronger cohesion between soil

particles. Very fine sand, silt, and clay can be present in suspension near the bottom and the size
of the particles in suspension depends upon the velocity of the current near the bottom and the

roughness of the bottom.
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Billings(1950) = %E <] Nevada®} California®] kili+iggol A &UF(Pinus ponderosa, P.
jeffreyi) 7t BRAESHE RIK-S Btk B, # 2 %9 APolztx 921 Yosioka & Saito
(1962)= B Sendai®l Mt, Omoshiro9} Mt, Ouel 29 3} Mo FaEs kol kS Mtk (Pinus
pentaphylla) 1. 2] podzolfkoll L K] Qlrkn st}

BRI = FAROl 33 kg, ML, FRIL L FhE] sk malo B HY E=
Qe AVE YFT FrdY FEs o2 st fige] v dle] RS 9la B
mechanism-g #7e3}ot.
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3. A= AkN 35° 107, E 127° 257l Az &St fbE-2 ERE Q2 #ikrl B4 2B R
kLol TRLES RE@olt)

4. FEN—F GV T A5dd de T ”L oo MMtES e Re Yo
Rom FTHEEA} glo] FAE BaH ol 7he EREQ Wkt otk

Moz gt o1 —#o] WA (Pinus densiflora)
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& ALY e J8rtx] wE I HERGE £y B3t B ¥ 60cmrt 5
T THE E0] UelE W7tR] il & FWEmpriE el EES ks st & #pre] Eimol
99 = humusE A 2=HA BRrES L 2EEKE A, A, 2 By, BJENA # 1,50088 &%
LS Aol EASIATH RES & Bk derlA] LBy e e 2L HEoE
HE3tATh

1. 32 pHE 1:2.59] +3E i< Beckman pH meter 2 @i kg o},

2. TEAEBWS TEARE muffleZol] Yo 590CE 5~68ERT mzsle] BEisk oS F

i e

3 W B S B k% Brown(1043) 9] FiE0 2 st

4. Fi#e =2 Dickman & Bray(1940) 9] Fikoll #3te deg st oh

5. E#M MME = cobaltinitrite 24 LRAIA BESHTY AAEFE 37 (A A Model 303)
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Fig. 1. Profiles of soils in the stands of Pinus
densiflora at Kwangnung and Soorak area,
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Fig. 2. Chemical compositions and clay ratio of soils in the stands of Pinus densifiora.
Ka; Mt. Kaja, Ch: Mt. Chili, Kw; Kwangnung, and So: Mt. Socorak.
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Table 1. Mechanical analysis of mineral soils in pine stands

- S(?ll texture Clay Silt Fine sand Coarse sand
, onzon (%) (%) (%) (%)
Pine stand
A 17.55* 28.16* 35.14* 18.95
Kwangnung A, 23.74 25,61 30.35 20.30
B 36.05 28.39 28.28 13.64
A 18,95 22.31* 34.95* 23.79
Kaya A, 27.01 23.35 29.69 19.95
B 31.97 22.67 22.46 22.80
Ay 13.73" 15.15* 26.85* 43.27
Chili A, 17.64 14.77 21.83 45.76
B 17.22 12.97 24.35 46.46
A 0.25 0.15 1.00 98.60**
Soorak 1 A, 2.80 1.95 22.25 73.00
B 1.90 0.95 7.15 90.00
Ay 0.05 0.05 0.30 99.60™*
Soorak NI A, 1.90 2.60 20.50 75.00
B 4.00 1.00 12.50 82.50
A 1.50 0.20 1.15 97.05**
Soorak I A,y 2.65 3.40 13.85 78.20
B 3.70 1.55 14,50 80.25
A 0.25 0.20 0.60 98.95*
Soorak IV A, 5.20 5.05 19.55 70.20
B 4.95 2.50 17.55 75.00
Ay 2.85 0.50 3.05 94.60™
Soorak V A 5.70 5.00 22.85 66.35
B 4.80 1.65 32.05 61.50
Ay 0.95 0.35 1.70 97.00™
Soorak VI A, 5.20 3.55 15.15 76.10
B 2.90 0.40 8.75 87.95

* Significant at the 1% level.
* Significant at the 5% level.

B, Bl MR, B AKX, Bitl w4, B B Eit KE, EAEREE £ EEAN
B % o) B 7ER] L S ERste O &8 ki o Fig 29 2t
A bkt ot B, HMEIL 2 B RINS] AL (LB S hEshd Bt m
B, Bt 4 9 Arogiacl JdolMe HASNoE AR E2F #askA ¥t oA
A o] S AE ke BT clay ratiort 27] W&o 13 micelled] £33 %7}
AL S F Ut F ol K3 #aol flEZ0] Bad 1 RFCl e A 2o 14
i pHE & Hifr Alolol AEZEE RET F W2 LHESKEY AEHEES T4
o) kw3l 22 EE Vel Ziw ©] RS HMITRMLE KiEs FRESH 18
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B K3 Lt Bahd Zo) AEY HKER BIREM (soluble erosion) 3 iAol -
%i0) suspensionikBE & Jik ¥ = ki Egh (suspension erosion) 8.2 0] g 4 g}

1. &%= 80 (Soblule erosion)

+HES BRI e BT BHPES B9 BEsY B9 i skidEo) ol LES
TiEES S kS E NH,Y, NO;-, NO,-, POS~, K*, Ca?t, Mg?", SO2 #%#9] k= soil
solutionr ol # = o] L4 micelled] WA RET EgEs B89 b&£H HES clay
o HEEN Htkol RS capacity®] ZRol uie} T o] KFER ERECDE BEo o &
HES HRHARE WAL

Massey and Jackson (1952)-& j:tﬁ—J runoffE 4rate] Ay, A L aminokk 8%, &
MOERE, B B JEFE BaiE S #ESIHN T Ino and Monsi(1964) ol #K3HH MEHEE S
allophane-tigo A N, P, K9 fiisrz&ES #H7sid = N #49 38~53%, K& 70~80%7}
BEEER ) Pe 3~7%7) 2 51 70% L Ee B 2ol 9] colloidd] ks T
3 3ok ®Ee HMtiEo A Kim(1965)2 &%+ NH, 2 ob+= NO; 22 holding capacity
7} 6% g58lthe AL SLFESIA T 019 ol KiFM: HE Y BiES WE Hise mELen
PR L8] o oe) ZRY) ke S o F Y

TR ol BEHEMS ZEES KiEt Eol B I ke HAT KES T
2 EHEH nRE £EEe EASHA Fvh Fig. 16 2& vhel 2ol ube, w81, Mkl el
ol sl S at—ggol s BiigE o) kol ket &S] ikH L HTE 29 857}

vl ekal7) wiRol] k] BiEo] 53 A2 BiAT TEy FHed FECl J& Roz Bid
o}.

AR AT Ehbr) BES shigol A A gL Bz A 9%% oLl Wi RBE
37| & A= 238 53 Aoz AZEAT. A3 $(1994) o A7) oshd A e T
ZFRo] Egel $A47 FA5d o5 AR Fe Arzete] s vty olxle} Fae]
zA e e o] #AEFeho] AT HlE tiws] sy

2. it gt (Suspension erosion)

1) Eroding velocity

HFRF O ks EE Mk B tare] FXoof g Bl Lk =19} tariEol EH
3l 38 (cohesion)-& ) 3l=d LT T2 SENH BEIT ATk T thio) 5523
kol srficEl o] LRIl &3] 00] F I fso] koA A e|x] Fa Fiksti ok
o] 52 9 ZB-FH Stocks’ equation (setting velocity) ol kst 3-& WS AHolw o)u] I 4
€ R ol LES B/hRO HfSEES eroding velocityghal ol o) HEEE settling
velocity$} F—38h o}t o] Kt Bolt}, eroding velocity W,
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2 #ZRY 4 A o] Rl g5 ENIMEE, 4.3 it st 5 BE, »2 ko) 44%o]
o e #iEs el dynamic velocity o] T,
ThA] o] ol & LR o] SAEE FEATHH ()RS o3 o] #pdT)
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o7l Ce A8 TR $H8S e A7) e LES p #EE £5 C]’
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2) R (Rainfall)
B BMESE st v-2o] Mo Hol@ W< edding velocity”} eroding vel-
ocity Ll ko] i B2 &7 HkAoh v/ FTE w o] &5 (Symon, 1953) V,&=

= — % G T SRR €3

2 £ZrEY o7 m BE9 massE YENT, bE BR S viscosityell WE % T A
719} m ool &4 5= constanto]th. (3)xell A t«m/b (short time) Sl A& v=—g= 7]
A3 iR F Jou BRE £>m/b (long time) Q) 42

2= e % Qo

winkgo] FTHEI BEE0] FAlO Kaled AR mE e A gGu &l HigsEgio)L) A 2
e AT ol&He} vl RHbolA trie] AR EREZ XRE sl 20 Hkoly
gl M e Aot #iEY Bl FEA L BidE kAo R RS EEES Y HolAA =
oA ko2 FuE s o] sl FESHA HE2 ke Fkol FoXE KA BitEaho)
A Jrh AR BiEstE AFd FEHake] AJgd A coarse sand 9] 80 4%V H= A
£ clay, silt 2 fine sand7} ki@ aholl K3k ik}t A ek = A7) W FEolr),



56 22T 83 A A0AALE

3) Ftk(Natural stream)
kol e ko] Ehe skl sEE KkFEBTH
Fk ol EEEE Manning(1930) 9 &

49
n

2 FZRA o] RAA VE Fmke FHEE, »2 Kutter's(1869) constant(roughness
factor), R& hydrolic radius{4 /W - P:AE /K] @R F, W - P+ wetted perimeter) 2 tan
6= AREKES 7]&7]°)th

FisE V7) eroding velocity Ll Eo] &8 tHr9 ko) dojuby tanfs 119 AALE s
sle Ao 2 AAE 2875 el AXL #eho] A3l A aAUE gullyg A5 Hoh
gullys kol HEi B ol kol A o & A 5hA g}

4) 1312] #E)(Transportation of soil particles)
Natural streamol| A Rouse(1938) )] &3 +kre] KT #8-S settling velocityES Wali
I R TS BES SEt 3PH WSE e 4 .21 eddy diffusiond] {3 i Ehe

—Dx-% = mwAG o] KA D= eddy diffusion®] A4=o]x, —ds o # 2] gradiento]

dz dz
o JYERE RRKTO BEE Us ROE EF
Ws= —D = (6)
dz

BEE 770l ol A KBS BAle) A9 i oha

o] 7] 4 A% dynamic eddy velocityS VeI Y p= T E 0|t}
1G5 o) vlZo] K3} stressE vel 1A

av
v=A —d— = constant

¥4

ageEs
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Fig. 3. Theoretical distribution of particles of indicated diameters:
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a8 B Z clay, silt, fine sandE F & 7}7lo] o) A suspensionC 2 FHIESIY I R F e =)
o} &2 %3} roughnessol] 43 eroding velocity®l Wt Fstd A= RS & 4 Ik A
+(1994) ] 98t HE=Z s fFAHs EYS A7, A28, A2, 57
URg, U soz 3 HAHUch

B

»

5) H®EmMS BE

EEE, TR, SUIR S 22 FHERME 2hd Kl &ol3ll miLEY ke AHE
B A7) FAE KEd KFESC g 3 BHRER EL A I gl
Ostwald”} A <3} sinking velocity Wsol] &£

ceeernennnn (12)

ojt}. o] KoM m = AHEFM BEECIY, e B9 HEES JERY, £& FBEZ HI K
& vehd ol (Sverdrup et. al, 1942).

Hipe BHe Ao 2788 FAE 4 o ma eroding velocity: sinking velocity 9}
F—3at Hrge] Kol 2 ER Lo kS vadhd Kis) el wkIch HEE
Fea7} fragment ] RS Q0 EALEE D o] BRE 4 Aok

" =

FelE, BRI, MRS Mkt o} Aol Bah S WEEN O 2 ST sl B
BE1b el HE-S 3ty L1 E Ak mechanismS #3E8MA o
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