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Research paper

Effects of Row Thinning on the Surface and Underground

Hydrological Environments

TbungJ{suanIJL” \Néb[jljangf” Kun-Yu Chou,"
Sheng-Lun Li,”  Meng-Chun Chan"

[ Summary ]

Previous studies on the relationship between logging operations and soil and water conserva-
tion are rare in Taiwan. This study attempted to measure environmental characteristics and hydro-
logical responses in a non-logged plot and row-thinned plots including clear-cut and low-thinned
areas in forest compartments nos. 87 and 88 in the Zhudong working circle, Hsinchu Forest Dis-
trict. For observed results in the near-surface environment, coverage of the understory showed no
differences between the clear-cut and low-thinned areas. Soil porosity in the near-surface layer
was similar among the clear-cut, low-thinned, and non-logged areas. However, logging operations
enlarged the variability of soil porosity. We found a higher surface soil water content in clear-cut
areas than in low-thinning areas. This was due to the larger amount of rainwater reaching the sur-
face in the clear-cut areas, where the amount of overland flow was greater than that in low-thinned
areas. For the underground environment, the spatial distribution of groundwater was little related
to logging operations, but was mainly controlled by geological conditions, such as a separation
interface of bedrock. We concluded that clear-cut and low-thinned operations would greatly affect
interactions of soil and water processes in the region near the surface but not in the region of the
bedrock layer. To reduce potential influences of disturbances in the near-surface environment on
the underground hydrological responses, it is unsuitable to set up clear-cut areas in valleys or geo-
logically sensitive areas.

Key words: groundwater, row thinning, soil porosity, soil water content, understory coverage.
Lu TH, Liang WL, Chou KY, Li SL, Chan MC. 2015. Effects of row thinning on the surface and
underground hydrological environments. Taiwan J For Sci 30(3):185-99.

wE

AT E B ARMAEE - &
TR TR L B2 A R
AR RS AR D 1 PHRE S B H I > S5
R TR RS EEER LAY S RN - B
HfREE A RRBREAAE - DMARERENS »
B AR B e i B AR ER R
B PIAIMREE 20 ZE G HIMIAZ A+ dfE LA
[ A e B AR - o O FI ] R AR

42 £ (Weng et al. 2011, Lin et al. 2013) ; HAl
By ATRL NG~ ZEEZE R R EZ
(Li and Yen 2010) o SRR 0] ORI DLEREE »
I R Y R B E e PIAE R BR
A PR3 T HE T M R B % 9 B (Sun et
al. 2012) » {HYFEAY B N B )RR 0917 05 3= J DA
KRB A AR 438255 (Wang et al. 2009, Lin et al.
2010) » 58 5 B e T B AN Jig MR O I A A



GIEFREERIEE 30(3): 185-99, 2015

1 (Weng et al. 2011) 5 F 2 HLL - Btz
47 508 H EAT HE AT EE B BT B RTRIAR
R BTSSR — 8 B R R
15 RILEBR 4 A 2 BT mT (Bl 18 22 B AT IR 8
(Tsai et al. 2010a, b)  [KILERREHEYEREE
B JE % e B B AR5R E S RFRREE - l40Ln et
al. (2009) fzHuang et al. (2012) 45 H5: AT HA
HMEYNEEG SRS S RFEERT
B R R+ DG DU JBE G 3 010 2 B
WERERE -

G BRI - KRB AT
R —5 > RS g seimm - 2
T LR £ B TR B A 7K B IR R RH B BT 52 AR
TRZ - Bl B Ay 2 B IR G i AT
{7 A 2 5t B P S 5 ot R B MR SR LR R
FHBIRYSCRR T 255 » N2 E TR S 4 5%
e 55 5 /K ] B Sk W R R A AR
TR % - Hsia et al. (1982)fFH! » H&&
1Y 5 — 4F 1 28 AR I S U B a2t (B A 43 1k
450 (51%)F1200 mm (58%) » EEEK bk
s - B e R = B AR S A R P R i
BEKEMATE - B 7 EREBLIN B
e LG RmRKEIE PR ERE - B
b E(King et al. 1984) » {HFE N A48k
W EH R - RERY BT RERE Z A -
BNy et al. (1987)%5 A .05 45 e RE Ak B il
FEH o IR B E AR A A
R A B I PRI S SR 380 % DL - - il
e

FHER R 2= - BEE R A KRNI EF
MEREHR A L EENZE  HRBEN
K » 2 DISEKE By AT EETTHEET © Stednick
(1996) 3B A FHE/KEE R » W HT R IR R
B S HER B £R » 48 I ey B R 1 A
B b I B 0 > L b A PR A R R i A E B
20 %Y SRR » B R TR Ry 0~ 19 %15
fEim SRR @A/ - R RN RN EE AR
HHEH - Waterloo et al. (2007)f2 —H& 7K & &l
ERATRI S E » WS RR KR
TR PR E ek R R LAt .
Guillemette et al. (2005)§7#795 018 B ¥ £2 7k & 11y

187

BIHRSR - SRR AR A ER®S50% - Atk
AL PR R UL AR I & -

52 5 B i {1 B 98 i R AELDLEAY H AR
RIARM YA v 0 b ARSE TR el i R
Wi ZE L - B - BERERARIE R
AR » BEF R 2B IRRE - T3
Kl S Bl A IR Dl B K A A B E 4
YRR RS MR E R B R A - E
MR R AL IR RE - FEH ARG R " A TR
JB 1 o HARZ DU RUEEERET AR B 3R
B9 AN AR AR F R - FEAILL T BRAR AT ek
MRYEERED ~ I T EHEEES - B
Bl AUBUBRERET BB K L&A © AR
78 = (N AR A A Y& SE g ) Bl 1 3 A B hE
TEHERNRGR  MEEERA  TEAB
REth bl » AMH A 18 i R 2 iy %
A HZRMOKIRMRERZCR A o 25 LUK
WEIIREF R A MRS E BB » WA
BREVE Ry — 82 # 5 1E (Hiraoka et al. 2010) »
PL7O IR T g A TR - Fd & E e
R ECHE S 15 0 A E HAR A BREH @ Z R ek
SRERET N AR SR R E R - DUEEIRE
At #E HAE(Fukata et al. 2006) » FE[TFFERRARK
T A Z DI RERYAS P 24 (Nanko et al. 2010) ©

FHEA H AR A TRz K R B 3 R
B R MBS 225 - 208 H Rk A LARER
REK T HFERECHRTER - T HREIEES
A LMK IE R B R ] 2 o B2 T BRAR
TESEE A T WA BERR AR B frT 2 L 5 f%
HREHE - KELL B 5 - KRR TR T
WS S50 37 7y AR A B R AT SR S IR T ~ 88K BE
TTHNER todts o AR B Aot 33 B T R L AR & - 3L
BUR R AR BRI AT L IHE FE » kR
— R A AR R &R - I ERET
B @ A AT R B DURR (R
B Z PR BR S AR 1 ROK SR = 52

M ¥ B 75 A

—  WFget
ANHIT 58 3 57 J7 58 7 5 T D S50 7 A R



188

BRI ST « S8HHEM([E 1a) - BN
21250~1450 mZ il « HRAB R LR G5 KB F R
ZUER R ER (FEMTFEH3.3 km) » 2013 5 20144F
IR ES M 34341633 mm » RYELERTE
3~10 3 (H VMRS R391 5163 mm) » £
TIREW ~ BaR TR RREMA  11~2H F
ERAFRIEFRZE  WERP(HEINE
k765283 mm) o FLIEEHBA & ILARIT - 87
S QPRI 3th BB 1L+ AR A8 o st B A A TRy
B B W R R O T B R A
ZUEEAT ) (BIbZFEEEE - Blc) ~ T
HE - WARDE ) (EbEmEs - Eld)g

Andesitic flows

EerEE A TGRSR 2 8

AEF RIS A o GRS B B R
o BUR MRS E B 2 R LME N R B R
AR - T EERRENFLE L
d) o 87THRBEMIME 4 F B R36FE A/ ~ Mz A
THAR(12 ha) » 88MRBEHE By 334 LR A2 ~ Hl
1~ BEEERA AR5 ha) « BIFRSR20114E
BT B R & TR
k17 (AR B A AT (R E R SR ~ Y
8~10 m » HEREIE RN G Hi R - DIk
B RER30~35% Ry A » FR%E T g BRRoRE -
FTHNEF RS 2 [RI4E 10 H SR B s O
WA A REAI2~3 m o S8MRPE Tk &

Fig. 1. (a) Contour map, row-thinned areas, 7 observation plots, and (b) geological map of
the forest compartment nos. 87 and 88 at the Jhudong workstation. Photos of (¢) tuff and
andesitic flows and (d) argillite and slate with sandstone were taken around the observation
plots. Information of the geological map was provided by Central Geological Survey.
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Table 1. Topographic characteristics of each observation plot

Plot 1 2 3 4 5 6 7
Slope gradient (°) 32.6 472 272 37.2 6.7 20.5 9.9
Logging length (m) 55 22 44 36 55 66 N/A
Slope aspect \% \% NwW NwW NwW N NW

Table 2. Investigation items and sample sizes of observation plots

Investigation item Plots Sample size
Understory vegetation coverage 1,6 28
Soil porosity 4,7 36
Overland flow and surface erosion 4 2
Surface soil water content 1~7 759 (105~116 for each plot)
Groundwater flow sounding 1~7 719 (90~109 for each plot)
Electrical resistivity tomography 3,6 4 (2 for each plot)
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Fig. 2. Tree locations and measurement locations

of coverage, soil samples, surface erosion,

and electrical resistivity tomography (ERT) in the 7 observation plots.
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Fig. 9. Electrical resistivity tomography for each measurement line in plots 3 and 6. Dashed
lines indicate vertical and horizontal reference lines.
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