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Types of Runoff

DP \ /
Macroporous soil due to plant roots \\ HOF /
and soil matrix provide good infiltra- \ - » /
tion. Infiltration into highly weathered \ fSusceptlbllrtyrfor su:’facf sealing du§l o ,/
soil layers and into underground. \ S TATI SO A oW poTTnG /
\ soil matrix . /
\
\ ,/
\ / —
\ /
\ /
DSSF SSF -
High infiltration rate due to macroporous . SOF —
and permeable soil matrix. Lateral flow (Delayed) lateral flow due to Water saturation by infiltration into
within a weathered layer above an pathways between the particles of permeable soil layers
impermeable geology. the weathered soil above another above an impermeable layer.
layer.

Origin: Federal Institute of Technologv. 2001 modified



GIS - Geographic information
system

Hardware




Existing GIS databases

» Soil map

» Geology map

» Forest management maps; Map of forest roads
» Satellite / aerial imagery

» Digital elevation model (DEM) / Countours

» Erosion map

» Hydrographic network

» Seftlements ....
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Geology map




Forest management maps
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Erosion map
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GIS layers for the area of inferest

» Soil map

» Geology map

» Forest management maps;

» Map of forest roads

» Satellite / aerial imagery

» Digital elevation model (DEM) / Contours



Existing roads
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Expert system for identifying runoff sensitivity

Soils with impermeable layers
hydraulic conductivity: < 10 cm/d
without coarse voids and cracks

no

v

drainage / hydraulic conductivity in the upper soil
moderately — rapidly (> 5 cm/d)

no yes

(sand, loamy sand,

(clay, clay loam, sandy loam, silt) N N\
_loamy clay, rocks - A 4 drainage / stagnant moisture/ground water
without humus layers, Bedrock hydraulic conductivity in the upper soil in the upper soil
without soil vegetation) permeable moderately — rapidly: > 5 cm/d > 7 months/year
A 4 no yes
Rocks no yes no yes
(sand, loamy sand,
DSSF DP (clay, clay loam, sandy loam, silt)
no yes loamy clay, rocks - A4 A\ 4
\l/ ‘1’ w\;\t/étgl?tu;or:llj?elge![?a}[/iif)’ pFC inclination run-off
bedrock porous voids: 0,2-50 um ;_g: gggg
permeable no yes W l‘ 5-40° SOF1
no yes pFC ~low (<50 I/m?) > 40° HOF1
HOF1 HOF2 voids: 0,2-50 pm inclination  run-off v
/ N C <§ 20° 23523 stagnant moisture/ground water
pFC pFC low (< 50 I/m?2) 20' 40° SeF1 in the upper soil
voids: 0,2-50 pm voids: 0,2-50 um inclination run-off - ‘;OQ HOF1 > 10 months/year
| ‘ <2° SOF3
2-20° SOF2 medium, high
low (< 50 I/m2) low (< 50 I/m2) 20-40°  HOF2 (50_'2%0’| /r'ngz) no yes
inclination run-off inclination run-off > 40° HOF1 inclinati £
<2° SOF3 <2° SOF3 e 2'[,“"‘ on g“S”Fg
2-20° SOF2 2-20° SOF2 medium — very 2.20° SSE2 WV V
20_400 HOF2 20'4(1 HOF2 ) hl_gh (_> 50 1/m?) 20-40° SSF1 inclination run-off inclination run-off
> 40 HOF1 > 40 HOF1 inclination run-off > 40° HOF1 <5e SOF2 <20 SOF2
medium - very high medium - very high <22200 gg:zg - 5-40°  SOF1 2-40°  SOF1
> 50 I/m2 > 50 I/m2 § very high >40° HOF1 >40° HOF1
(> 50 1/m?) (> 50 1/m?) o
LS e 20-40 HOF2 (> 200 I/m2)
inclination run-off inclination run-off > 40° HOF1 inclinati £
< 20° DSSE <20° DP inc moatlon run-o
20-40°  HOF2 20-40°  HOF2 N 4210° 22';‘2
> 40° HOF1 > 40° HOF1 S ;100 HOFL pFC = productive field capacity

soil horizons with gleying patterns

no

yes

in the effective soil depth




Geology map
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Soil map
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Substrate permeabillity

Legend

Substrate permeability

- Impermeable soll and geology

- Impermeable soil and permeable geclogy
- Permeable soil and impermeable geology
- Permeable soil and geology




Runoff processes




Expert system for forest road assessment

Forest roads,
surfaced or paved

yes

\ 4
bitumenous or concrete coating

A4

soil lime pavement,
gravel base
N\ N4

runoff into the adjacent forests runoff into the adjacent forests

runoff into the adjacent forests

no yes

A\ 4 \4
humus layers or runoff of the
branch wood armation, surroundings yes
vegetation cover
(10090)

\4

l \1/ runoff of the
surroundings

no yes

v

canopy cover of
coniferous trees > 75 %

longitudinal slope
>10 %
A4 V

longitudinal slope runoff of the
>10 % surroundings

\4
yes

runoff of the
Surroundings

\

Vv \4

longitudinal  runoff longitudinal runoff

slope process slope process
<3% SOF3 * <3% SOF3 * .

sand loamy sand, sandy silt clay, clay loam,
loamy clay

3-5% SOF2 * 3-5% SOF2 * loam. silt loam
5-10% HOF2 5-10% SOF2* '
/ accelerated about accelerated about

>10% HOF1 >10% HOF2 runoff velocity delayed about one
level one level more than one
level

BACKES and SCHUBERT
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Forest practices and risk of erosion
Orocesses

Hydrological element Selective | Shelterwood | Clear Cut

Interception in crown (% of total 5
precipitation)

Part of precipitation remaining in the
forest floor (%)

Inflltrahon (%
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Legend

E Cuting area
Erosion map
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Thank youfor yourattention: &=



