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hydrologic factors are discussed by emphasizing basic principles and results of studies throughout the
world. It is clear that water yield will change after vegetation conditions of a watershed are altered.
However, the relationship of forests to water supply still remains controversial due to the diversity of
watershed conditions such as the amount of precipitation, dominant vegetation, cutting area and
harvesting operation method. Comparing with other land use patterns, the well-protected forest land
with high infiltration capacity provides a better environment for water detention and retention, and
makes more water available during drought periods. Forests can not prevent floods caused by heavy
rain storms, but they can mitigate their destruction to a certain extent, Floods of major rivers are
affected more by meteorological and topographic factors than by land use activities in upland
watersheds, Surface and gully erosion are rarely happened in forest land, therefore there is no doubt
that forest can prevent erosion to a point. Forests not only lower air temperature inside and above the
canopy, because a large portion of input radiant energy is consumed by evapotranspiration and
photosynthesis, but also influence the movement of winds which resuits in the redistribution of heat.
Removal of forests can affect microclimates significantly but have little or no impact upon regional
climate. Watersheds covered by forests generally promote high quality water by allowing more water
to pass through mineral soil layers than other cover conditions. In addition, vegetation cover conditions
have less effect on the groundwater system unless they are located in the groundwater recharge areas.
Although forests have their limitations, it is clear that forests are the best of all land use patterns as far
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as soil and water conservation are concerned.
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Table 1. Typical values of infiltration capacity as related to soil texture and cover.

Infiltration capacity (mm/hr)
Texture
Bare soil Vegetated
Clay 0-5 5-10
Clay loam 5-10 10-20
Loam 10-15 20-30
Sandy loam 15-20 30-40
Sand ' 20-25 40 - 50

{Adapted from: 1.ee, 1980)
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Table 2. The average high, moderate, low, and minimum flow for forested and agricultural watersheds.

Discharge (mm)

Lien-Hua-Chil Pin-Lin®
#3 Forest Agriculture

High flow® 10.0786 14,3095 - 12.7619
Moderate flow 0.9118 23748 0.4668
Low flow 0.2080 0.9400 0.0163
Minimum flow 0.0529 0.2505 0.0001
Drought flow 0.0146 0.0006 0.0000
Avg, of annual _
rainfall(mm) 2227.98 3269.50 ' 2945.00
Avg. of annual
total discharge 935.84 1958.18 1254.54
Avg. of annual¥)
total base flow 205.88 302.21 137.33

1) Average of daily records from 1975 to 1992.

 Daily rainfall records of Sep. 1, 1994 to Aug. 31, 1995 from Prof. M. I. Cheng by permission.

% High flow represents total daily flow of the 95th largest value of the calendar year.
Moderate flow represents total daily flow of the 185th largest value 'of the calendar year.
Low flow represents total daily flow of the 275th largest value of the calendar year.
Minimum flow represents total daily flow of the 355th larpest value of the calendar year,
Drought flow represents the driest 10 or 11 days of the calendar year.

) Base flow separated by Bethalhmy's variable slope separation technidque.
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$EKIERIRRY (sediment) EE4EJTERIEHIFEM

B8R (surfaceerosion) ~ BHHEIFAY ( gullyerosion) &
[LIHAHE ( soil mass movement ) ZE=HF » Tk
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BN BB S R EITE ~ SrhiB
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(laminar flow ) F7ZUHIER » AOML/KFHRIPEREE D

KEBERE - Btz JERAEME e D84 « 7F
ERARELT - Phitpydhens R4 EERE (HE
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BHE - B - B - BHAE) dURE LHHER
K (stemflow ) FTERk 2 ahiSnieh - BER
FRIHRARE (AL EA R EREERZK
Hi) » HEFEPERSAEIRENS R B » TS
FRABA 1L B IETHISNE » SERE 1L BB A R R
% B BEH S R 52 - SRR £ 1Bk ik
Hitdh (EREMEEE) EBZEARE
& - kL IBEE EFESWRFU NSN3
ZILBUKE » BB EmREER A EEE A
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FHEHE « PR HARIRRE RO
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| EREIREE LA - HEBERas—
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IRREEHZDER e eaEs
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SRR SR EETRINEE -
=AM e SUSRTRE S A IR  RITEE
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- gl R -

FE MM ERhRRSE KRBT 2 BYE
IR EFE R RI R MEE ( Mecuwigand Packer * 1975
McCashion and Rice * 1983 ¢ Brooks efal. > 1991) o
MoERE T AR AEY) » 2 LIARZIZR
¥ PR R EERLIRE - AR
B R EEE) - CIFE R8N BEREAR -
R ESE R IRE - BOME RTS8k LUK B S R K
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NIEFLZ et % 5 A BRI BRI ERE Meeuwig
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Kidd (1971 ) ZFE B EHBEIESZ RS
HEREREKERRYBLZ770E 309
R E R E B E e - RS EER
FRE s SRR EE - RBMRSRE - Zill
B ER#E2535 5% » BEEEEs 1002
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Fid2ankz (SR » 1991)

~ FRRSLEER

FARMRIR L B R sE R = A SR RIS E
WIE  RMRARMEZMEE T EREHRTHS
e BB 2 RN - IR X ERRS X
[5 - FElR4 o R E RE H Tk KBS
HEXY500 langley ( BERBENT » Flcaloriefom?) +
ZZA1#9100 langley/day » FEIHRIF300 langley/
day (Reifsnyder andLull 7 1965) - MiFERTH AST
Z RS RE S R AT - AR IRAE 1 2 3
FREh RN ERER AR - BRYIEZ RS
(absorptivity ) » BREEHIREENEZEERH
¥+ FRMNFIREZ M Table 3 (Reifsnyder
and Lull » 1965 ) B ML RS EELLEEH)
BREZE (albedo) ° HIFREIRIK < BHHEEGHE
PR E REEE (sensibleheat) » ML T A AT
FEEGHE ¢

1. AR RS - R A
-

2.THEER LTTER -
3 MARBREOLATFRTIRGE -
4GHERHREE L7 2P -

PR SR R » BT 28
IR AGTRERT & IR « FRAMTIR TR o BRIEIK RS
MRS CERAHEEREE » THIEAFRERK
FEEETREE (F2 RTable 3) : EltHsE
BRREB S ERTEER BB TR - 7EHd
PERZE - BEHEAESERREEAS R
RIERZZ5  BTHRERRLIH =
FFEUE. (Miller » 1956)  [EARH Z ELEE O,
3> MM RIFZHFMEED RS glom? » E
FISMR HGEfAE AR : BHE L - 20 R
BEREZMEEE (thermal capacity ) £750.6
langley/°C + EERS A ERLINRMBLHUER
#4.8 langley/"CER/] » B BeEITHFBRT
BT (Reifsnyderand Lull » 1965) = §T7%
AR 2 BEENE LI R B A R AR T (£
LISz AR RIE) - REEHE SR
YR BB R IR ST EH. (Stefan Boltzmann
Law } {(BEBRGHEHEEHALIIEE RO
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Table 3. Solar (0.3 to 2.5 microns) absorptivity co-
efficients of various surface.

Water body 0.94

Moist ground 70% - 95% bare 0.88 - 0.91
Pine forest 0.85 - 0.90
Hardwood forest 0.80-0.85
Ground, dry plowed 0.75-0.80
Desert surface 0.75

Dark soil 0.85-0.95
Pasture 0.75-0.85
Grass, high and dry ' 0.67 - 0.69
Snow 0.13-0.33

Note: 1 micron = one-millionth of a meter

Ak REEHBR L2 EREREEETES
WAREE o MKk BB L= B
EBRESDEEERRRREZED - ZRTE

T HEREEST R BEE  RIEEHRIEREE

ZHE - WERD 2 B AT R RFTRIL ¢ iR
HFowler (1987 ) FZMAHE « IRIkHAKSE
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il AR EEREE LA 2 ERRE
Hho - MRS E R Z AR » HRERHEA
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HEL S cHEINhERRNE Y
TEEhRERR 2B ESEE - B5F 30 &£
I - AHLLKI11.1 million hatyear 2 A ZEEL I
IR EFRM (Lanly - 1982) » BUERBRFIGR 4
ZEHETRY0.00033E0.00064 » TIEBRERTFHE
BRI 0.06 K ZE 0.09°K { Henderson-Sellers
and Gornitz » 1984 ) [3FP9] - HAEREEERT
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B SIS RN R RS 2 R R R
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BMHERHEBEEDS - KEPRAE=E®RE
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[EH ] kR IR EFIS0. 14 » TR
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Lull » 1965)

BERE—HRMEKLFRES L2ohes

I~ FASUKE
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Helvey (1985 ) SRIHEKIEM A HEHE
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