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(Soil Erosion of Mountain Trails at the Mt. Hohuan Area)
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Abstract

Trails especially unattended trails in alpine area could cause serious soil
erosion problem along the route. Recently, recreation activities at Mt. Hohuan
recreation area in the Taroko National Park are escalating alarmingly.

Soil erosion along seven trails with a total length of 14.55 km at Mt. Hohuan
was surveyed. Each trail path was divided into 30-meter sections and maximum soil
erosion depth, path width, and section slope were measured. Impact of visitors on
those trails was also estimated based on questionnaire conducted during the night at
the Hohuan and Kuanyun lodge. Soil erosion impact caused by seven trail paths
around the Hohuan area were assessed based on soil erosion depth, path width, and
amount of soil erosion. Sideslope and aspect were calculated by digital terrain model.
Relationship of soil erosion, path width, path slope, slopeside, aspect and number of
visitors were investigated mainly based on correlation analysis.

Survey result indicated that the critical factor that influence trail erosion depth
is trail slope. Erosion depth at 4 trails were significantly correlated with trail slope
except Mt. North-Major Trail and Mt. Shihmen Trail. There are better vegetation
coverage and soil condition along the trail such that the soil erosion problem is
somewhat eased at Mt. North-Major Trail. At Mt. Shihmen Trail, however, the
erosion depths at flat slope were deeper than expectation possibly due to some past
engineering works along the trail. Slope length is another factor that influence trail
erosion depth. There are four trails which show traces of engineering works. Among
them, soil erosion depth at sections which had traces of past engineering works along
3 trails, except Mt. Major- Wuling, shows deeper soil erosion than those sections
without engineering works.

Trampling caused by visitors, however, is the primary agent of trail widening.
Survey result also indicated that the width of minor trail sections are narrower than
that at major sections of trails.

Finally, in order to remedy the soil erosion problem at those high mountain
trails, it is suggested that Mt. North-Minor Trail and Mt. East- Sunghsueh Lodge Trail
could be closed at least temporarily because there are alternative trails available. For
trail sections that erosion depth deeper than 30 cm and longer slope length remedial
works such as water bars could be installed.

Keywords: soil erosion, trails, Mt.Hohuan Area.
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AR XY PR T R
et adF o AR LAHFES FRL AL 8) 0 &5 BF T & A0S

§
FRRS BRIG - BHET R T AEA AL A0S S R Rk -
=S

Jon

SRR ES PR IR FEE TR SN I PSR

ARy 2 s A=s

(7
=t
e
TIL
T
=
)
h2
&
i
gy
E
ETRS
N
A
e
E
L
=

12(V1+2Vot. 42VptVp)xL o B P A R & %76 2 6 5 Vi~V & KT s
BA it 2 ey L Pl AR A2 KT

B 8 HERREHRER - p 3BT UFHE G PRt RF o

(2 3= p Hammitt & Cole, 1998)
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Pk s P2 i % 20 O 2 R ehh o R B b chE TR

F B o Bde# 50 & 100mM K - HREL o AR TRGIE P (e R AR RAE SRR
REAZ)EFDG -

Fhizuhgira o] AR - A8 o GAoFER ] 2om s B A

3% 25em & Mgl BLARUEAR 43T 2-6em o BOA 4 >t 25-50cm Bt TR | R

BRBE Y 6-8em o B A 420 50-100cm Bt TR R LA ER <Y 8em o B

B+t 100em BRI TR A | BE 2L EFAHELAE  PERDLFER

B B R GRT L AR A e R

26 FpipMAL
HREFHAFE IR IR PILEF R AERE IR o &0
AR P EI N R RE Y T RITER LT i B A

PTG IRAR e TIRPE A A e AR o

261 fEREIZAR

Sy K AR AR R CEE R E R 2L s N MR RS
Folyd R g E Y 0 PR ARANES R BEEBRYE S T (F 9) 0 &S
WA 1) ERE AR F(Cover Reduction, CR) ~ & 4p % £ A (Floristic
Dissimilarity, FD) % a‘ﬁ 4 $ B & % 1< % (High Reduction, HR) » 4= &= 78 4p 4c
1;% IR IE A 2 @@Hﬁ #c(Index of Vegetation Impact, 1VI) 2 2) 1 3EmH B
# 4c % (Soil Hardness Increase, SHI) > 1 & 24738 P 53 £ 2 4H F ¥ &G > 2
85 9 E(IVI fo SHI) § 4808 > 4 pe % R~ R Wi (R 37 > 19925 9134 -
1993a; #I15 # - 1993b; F1 G A ~ % Fatk > 2003 ) - ¢ M} IVI fr SHI i3 2 ¥ R 5
FlF Ao EHR ~ FHE R o E TR - A 4708 e 0 2003) -

HEAVEALBP LR FOFE LT LR FOFGTHEFT P 22 EAE

NEEHFEDBELE T ERERBEFRGAPM A4 c 2L ¥ PRI IRER

—_

(Limits of acceptable change, LAC)= ;2 & & 4 2% % ¥ &£ % Rk v ¥ i N &
EHET RR G A 0 F kB s R (L 4 2002; 8 F
4~ Fr%& Y > 2002 k& Y > 2003) o
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faik e

HEE

Bl O HEARBHEIZ - HFEI IR 2BF S B 12D HEF AL Fehpd
FTHR® - (8 3 g # 4o 5% » 2003)

1\-@

wh

y”
e
7

Ji

FlmA 2 LR T Flaupip e %o & BEEE e~ 2 L&Y
FATGET RZ L Ay T EEYHER G EAFRIEE REFHE A
RRREZALEETR Az EHEY > FIE200mE - % > B IE 34

B2 EAFRIE - L83 E(FIFA > 1995) -
FECLAT Y B AR R 2k oy HER G L AR rE
Pz g o LRI 100mE - 2 EF 25 g A L ERE- 0 5
- Fomy P @O RBEEEOHEEE LY F E G 2.14cm g FEFE R (5

i > 2004) -

.

LA AL LHE S BN EFIRBTR G 0 RARRG YR
4.2km 0¥ i o & 1R 100m K 4 P A2 5 BB * p (TR T RERI R
BEFEAX(E BRI EBEFT LA R)SHER G FRPIE - f 2_ ¢k
PR AR RTINS EFERRE WS LRI EFB A T SR E oL R o
EREEBFEFFRE A E CBRSEECAPH BT F R A
o FhERFRFCEHEH R DI Rk = £ ficE A B 5 0.634 ~ 0.569
1 0518 T IB RAPM ;B G FRAS L Ea Fh% > S4s FEFTY 1 00%
BERIERGIERR LG EFEY (F1F " 2004) -

Pk s g ent 20 7o Fl(Daisetsuzan National Park) =2 5 4% B p

b AR FEE S E TR e A iE 2 2 P 1000m b iE E ) 19 B ek
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RER D BETRABEZRAFI FE R AELS X5 2R T (SOWY
vegetated areas) > iz 10 BEA & S @ AR E; YV - 28R 5 5 X b Fauks
(wind-beaten bare ground) > iz % R 5 O B BEo 5B 7 & F RIS S o
FRHEAA T E TR A AP A YRR o B F B EEATE it B A3
o ] (5] m)’##hﬁ%ﬂ%ﬂ%%ﬁw%&%frga,aggggju%gﬂéﬁ%ﬁx
AR 2R EDE S 0.39(4 B 0.06 3] 1.00) - @ k¥ F R & 0.18(4 K
#_0.05 3] 0.50) > wi‘“ fﬁ:’%‘ 7019 B oﬁﬁi}ji‘#“ B RMEZRFAEE TR
FAR S HE R RS BFRE S 2R T ALL BT A g Y T
oM ERAIRIDEAGENE A H ARG 0 F AT 10 Bhu R R
5055 140 2 FF > 42 ¥ — %05 7] 7.5 P &g #4(Yoda & Teiji, 2000) o

Wind-beaten bare  Snowy vegetated

ngllﬂd area area
i ' 0.29 043
2 g 013 0.46
3 w017 8 ‘0_45
5 gy~ 020
1 W=~ o033
6 —— )13 3 0.50

10 o ,, W o

0.50
11 0.05 15 e 0.25
17 ¥ (31
im|_ =
18 0.06
im
1 ———
0 014 030 0%
Mean  0.18 0.39

Bl 10 s f%Br8FRsL iR b 2ERBEF I ZERFEHEIBE D
L3 RN FEHEHEGFRE - VERLSF OV RERPR
AL o P e % i FUER 1 FREINGDES BRrOVERo F THOE
5039 23 018 #7217 § > Vavil ¥ du R i F RE
(Yoda & Teiji, 2000)

1
)
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263 HEFE LK

Al 2002 & 117 15~17 p # 8 L imR d e L L g Bk in @
BB RFRIERLEDR LN G R E 5 371 o BR KT 0 AL
W QT A & kg 92 4 & oAt 63 4 @Eﬁr’:‘dé 23 4 ;BB AR LA
8 AL Erw L 40 A (G 4eiE > 2003) o

BRI AU T RTHEAS 2EPRI S A RS E A TR o1
TR EE SR

PEAAPEAG L EELESCFPE PR NE BFGEH Ar B oo -
AR APREFRY & BEF|T S 38 KR 1110 R E o H P i s
TEMAEFPERAFT B EFN . AEEHEHEY LR NBTER T
(19.4%) » 47 kPl 5 L% (14.2%)87 7 [* L1(13.0%) » &> op] £ % 85 (1.4%)%
i (57 72 > 2004) -

ZEDBRAM B REPEA A LGB R C A REFRR LS A
ITEZg oA RS 150 o 2 E 2 ERFIHINEL G T o b
e X B FEER AR Wt CELFER 2R EHT O FEVFEN Y
¢ AR E R 5 (10%) 0 4T kR E L (8%) o 7 R (47%) TR E 4

- (5 RZ > 2004) -
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3. RRaAFY i

AELHEEBLEES G AP E s BN AT
P ML R AN EE NG HERFT TR o EEFENHE DY AR N5
B5230mMApFEE AL R N LERHEFBEFFREETRE - EAhEHR -
HaEorz B R e g e pld 20mx20m dcE 5 $03) (Digital terrain
model, DTM) &z & o # B £ 4 i @ ch BRI EBAs B Bk b i 0
FHaorA BHEAHFE2 b P TR PR BT B R
FEmPE L RS E FEA A (E N30 2003 ~ B RS0 2004) 0 AR
AEEFT 4 BRI EAEDEE- BT EFLE R A F R F L
Pohygiraz LR B NaER e 2 kP2 LAFF2ZBER A XL
VAR CI A

EECLE B AST LY I AR E A G 3000m F] 3500m e B o A

GERREFRACAFRMNEFTRZ-TEERLY 5 2C 77 H5 10C-
£ 'R E X 3500mm o £ T RkpHics 145 % > AR R Y 56 > 12
g1 o TiodpdhiR R ¥) 80% 0 B 6 7 (2004 0 FIFH)

*p FeerEgl 1 B 2 L4 42 R (Abies kawakamii) ~ 484%(Tsuga chinensis

R

var. formosana)tk ~ 5 # = ¥ > (Pinus taiwanensis)+k ~ = < 4 f§(Rhododendron
rubropilosum) ~ % .4 f§(R. pseudo-chrysanthum) ~ 4 # (Juniperus squamata var.
morrisonicola) ~ #]4p (J. formosana)£2 1. .l % 5 (Yushania niitakayamensis) 3 i - #

EipMen A HER L L L6 S B iR e 1 g HF'.’Tj\,)gq F i ‘_};{}kft;ﬁ?{r,

ER R P SR Z LR ERE R FL TR SR A
SEOEERLE L ERARE R $%£ﬁw8&am4§mw)o e
GRIAA AT R R e TR LA .

ERLE RELAFEF A EELNE I TP LG S LS L
Hod v v oo Lk 3 Mg 3 A Reht g LA R LET A S 8L SR
PERA FAET LSRRI EFRA X  FE fELETIEE  BE
BUo ARG R B LELAEER L E 3 3] 400m o
A EHEEE ST RPN
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— REREHS
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COHR

Ak

— RS

AL E

670
[ IKilometers

B 11 & clih g > W

g AR S BEE A S < () 11) 0 A S 8 Bl s 2

Lt SU(E) 12) R A B BEAR LT R A AR A

BT L S (B 13) 0 T A Rin Eh G
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311 M#A LMy

AEFRL 3M2m L EFABE LT > REBARY A2
BA D 5T2me - B RRP B R A SE Lir o B A ha B S
WAMKBPARF LT BE AR AR, T RS S R - 4
Fobbim > & % AL uE BT e R o

AV G ARE 2R K 2160m 0 T BT LT ) s B g b BL(ATE TR ) ML
ARG 2 LR B - BUFREHE 0§ P B BARR R e L B
GARE S R E R -SRI L P2 A ) S L A SR - R g <
TN E A e a3 (PG 2004)(F 14) -

ﬁ“%iﬁﬁﬁiﬁﬂﬁfﬁiéﬁﬁiﬁ’%u bEBRB IS X LR o
B Fe Bl = 2 (1986) 7 o A 4 BOF SR R G L AR K IR ARG P
2w 1A (R 14) R ELRBEINERP RBIENR S A K i A
‘l‘E’o

fr

F_*

e

4’%}‘ -l
~ g

W14 rrEIREIARFH e 2WME LA EFR LRI ADHE
1gAein o By EBEET AKES -



312 K% &g LEdhE R E

L § ARG 342Im> A R enF Liv 5 A B o— EE RIS ELED ¥ -
BER ot DT o B g b T A R Y 3150m o AT F)E TR eh A g R G
271m -

A f Bl RS S 00 & L B BT e d g LT
Bhb s S o fif— BAaEd 5 RN R HE o B RRI R F - i
HE B ERET  BEEHFOEhs e L (R 15) - B - % > L9 800m - % i
A E S B ¢ BB E e(F 0 2004) ¢

Ko 2 A A O PR TR S R R s f
MR S R E TR B LA R Bl AR R

PR BRI EREAE RS - (R 1) ARAHFEFLFD G -2 F 2

K Y t‘Lf-J‘zT‘QKA}-H}_%E R¥iEas 1 B R (B 16) 0 @ FIRE IR Lbﬁlgmﬁ
TRLA o gtk o £ 2005 & 4 7 B 0 A EIA M §ARE R E o T
HiEA $F A LEIES FE 1 R T R E TR v AR R R

=}
I

o
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100
[ IMeters

B 15 K% % F H
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B 16 KEPZTRAEIRHRFI

313 1 PSR AN

FRAE P AMah ¥l - BPAEORE RARF TR IS
W A B A PR MRETA S B RS IE e

AMEFLT TR o H - TR R BT S e 0 R A
BELEZ 2oL e e SR NVFEE N o F - i 2K o 14 7 4R 29.5km s
Bor o s AR E P AE B A E PR TFLETEEF RO R A7
PG RGR BRbmEER oo ﬁi@ﬁéi’?u&ﬁﬁ BRI R R 3 9% ()
17) » #7002 ¥70 B L RAE 53 F A o FohpIng s Fﬁiﬁ*’aliﬁ-‘)’%
sl 4 (B 18) c ip % 1A A £ E* F ik MpP T Lap i g
PEGLBREORTES L B2 p A 1914 Ep EFH < S B2 X
L EREEREEE @S E T Sl B 0k g s (A - 2005) -

rdéwf%%ﬂﬁlﬁiﬂm{m%l%éi%l' B oo 14 7 5 29.5Kkm Al 4 F T
TR E (R 19) o M EH s A A > HRETY o £ 8 EFEE Y BT

B i -
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314 #M.L¥ig
TP (B 20)% e =K i 8 8L 335K Wit E LR ¥R
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T e

T }' Fﬁ L _H} lﬁ %Meters

W20 FFLHFER

32 HRERPREHBFGSERE SN

—

-

AP EBRHER G R ET F B E I ADER Pl 3R
FHEMMNTI R G RTRREEHF LB RE AL R f R RTE o LB H
WYRIE P AR BHRIE R P A IR TR L S L RS
HEF IR 1m RIEE G FFR > B e fF IR L 10cm pl- FR(R 21) 0 &7
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S5 BHE G AR RRAFEFILIOMRBERG HERE B B BRGFH -
LS REET 80 BAGFH o

HBpraLafi2i:Y P8&FAXPETIE - BFES Brada f
g E BRI A PHECOE > SN B G R BFFRR AR B LS
PR G FEBEER PR L 0.70(R 22) c Flt AFT 7 AR EH U e R

BOARRE o R RBEIFIREAMFA AL

10cm
N

- - T - i -

L~

B 21 L#EHPBFE N

L% 3% R°=0.70

5
& 4 y = 1.488Ln(X) + 2.7295
T'\
)
23

2

0.5 1.5 2.5
log (VL)

Wl 22 A4sMrads FERRFREMN Gk
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Ed AR LBELERENZHAHE D RS FTEIFFREE G T

=10 1.488In[log(#-#i% & )]+2.7295

Todfa e B o fFireE o hFEF

P kB R B G Ae R ()

33 HEF HBH P

FrEfeEL - EhEeE el FRE AL TRY A RS
FORE G R EREIE L BT B (P A A LR L
THRAEFER S DR RERHE )T A 30ME - BB o K% £ LA
RF L BER LR A > STUEIL 15M Bofg o B LRI FHE L RS 5 s
F g 15m k- PR BE o BRI R E AP E R B o fIr fFc &
EHEFRBEIFFRE TR OBRARMEJIT HAREEZIEL R DB R (R 23) -

V

34 BETFIEHIFHABNPERHE S N

Y
I

=y

BUE TR P R R &L R
ik RITL - BHEALR(R 24)  RIEHFEH R - HAERZ L P &7
BB e A - AR HE L T R e R
FRAL AR R fHRE S S hETF 20om TEERIE S FFER KB E o L
EEBLERSFHET TERE A 4 RIS B RE LR

30M

l .

A

KA 2

W 23 XEFRHEINATIER
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Wl 24 EALZRZHRT LW

35 #uuRErs e Hu

#- 20mx20m =od#c @ i = o #-73] (Digital terrain model, DTM) {1 *
ArcGISO.0 "= g8 & 2|7 & Fratsd i sr e B R B8 % o P ahE BT 7
FHBREE e HIPRBTRET €7 TRB - FHBHE RS e uEn > kA S
% 0~10~11~20+21~30 22 <3 30 s & 5 N g o A B[ A~ LA~ L s
s ~a~da ~d@dt o B R 430~1073 53 B ~ 438 11~20 5 179
B~ /A3 21~303 312 @ ~ =3+ 31 05 51 B(F 2) o w84 > » it hj 56
B dAds 87TB vl 184 B - A aechy 46 ~ o ahy 79 B ~

@i A9 B w G 44 B~ m F Aeng 5L B (4 3) e

102 AEEHEHFAEEILRBRE LT FR

B R 0~10 11~20 21~30 <% 31

B B 53 179 312 51

403 L EEEHF TG A F R o

H B A i 14 =1 3

3
#

Rl
=
~

i #c 56 87 184 | 45 79 49 44 51
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36 HEBFEZAEPE

PR RSTHAFIRNLET G TR RATE I R HEL S
LgH At plo AR P E PR RGN AT 2 AR A
FhcH - ARFHEBESRIA LERDE(E 4) RERIFF TN AR

Bt

HEFERY e 3 XA UHMA B ZEE - BHEEE- I8 B oo
Sl BB h e A G T R SRR S TR
BH R bt FLBP RsE B h S T R PR A Bk
ff SRE G B o B RGea A BT A 4 BRI PNE L £ B
SIS SE A R LAY imﬁ@@méfﬁwv'h%%iﬁ&i%%iﬁ
RGP B-Sa kN S SR E LIRS O S R Yt = R
AR PR ek ERIGERIIOEZR E P~ p A3 X oh% F 8:00~15:00 2 B -

\tt fw

B

11\

37 AT

FI# xegt 048 Statistica 6.0 & {7 iy sL3t o eha 47 %bﬁki'?‘hﬁ. e SES
BOHREERRAPHRTEE LA S Z BAE MBS LT MFLE lf
SRR FREFLARINNASHIRARR 4 szd’%«rﬁiév wBE ¢ R E
Boh g RA G B Y R HETRA ST BT o H A
B BIFER OISR RBFAFRREAL FAFR 0~15 8 B R
16-30 24 B3 d &~ 430 30 24 B BT o T 2 0 RS Bl i
PHAAFR CBHASTRAIZRRAG R LSS FANAEPEL SN LA
- EHg ot amm s R 2 kpRs iodkE o

% 4 RENLEYSRGSH R

LESB AR

2.0 fm]- % [Ja% [J=m@

3.2 % i,'i’ﬁ 2 fe d g E];;»ﬁ D’ﬁ
e W — E;I:‘}’Fm l:‘i:; L Didé D#L‘lé D_L‘lé

4pxgirpnss [y [2mz [y
fewk— gz o [Jdd s [
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e TP EPREEEC - R T BIFRP R A2 ke E Y D
Mann-Whitney U - #& 3 i£ 12 F B4R 88 — R if P BI3R % & 2 fioig 22
i% ¢ e Kruskal-Wallis » 2 gt 2 R it 2 91 Penh i B F LR > ¥ 2 e
- BB ENSEE G EFLR OBIEHF LT o bl4ot Kruskal-Wallis # 2 A
BfrCigHhig i B FRE HRITGE N2 EHhErAFET ARFLE
X7 aiE- HET AEBHhE P BFR S ,42 ABCHEDFBIFERT £
FAR oTtest TP ZREY RS BERREpROEER I (BERE 2 %
e 2002) c Flpt At T EBECL - EHEFLIFR CBRERTA AT AR
2 & * Mann-Whitney U & Kruskal-Wallis = & & # #cenbiit e €3 % o

38 A=mixsir

A = i» 4 47 (Principal Component Analysis) &4 3 % B & % # T 4p B |-
- f8 % £ s34 47 (Multivariate Statistical Analysis)= % - v {;*ggl SRR 5B
FA o HNBEREL DL SRR S RENR R s RSB - R
FoEd AXRAENCESBLAT O ORT PEVAORERT R
TP Gt AR B (PR E 0 2002) o

B3 A 600 BB LML G SBFL S AR ARYE T E R
PR AIERTA A EELERSEE R G LB R TR B
BHEFA M BEFL AR ¢ FFEF RRFRAE CHAE CFHEAE K

FREGIERALT BIE AP RIRFASHRY S RN PRI

LA I A S w BN EHE R A3 0~10 8L 5 1;11~20 8L 5 2;21~30
RELS 381 NELE Ao e LSRRI A5 8 BT 0 22 RELS L
AL NEE Y 0. 2 NEEY 3.§ 3 NEEL 4:d 2 NEEL 5:d g NEBEL 60
FRELL T F A N B AN IR LERREL L2 BN £
IBANEL 1y 1B ARNEL 2.
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4. BEEH®

S EAE R T L G B ARG L EE 15m K - PRkt AT
EH g A 30m K - PofR gk o i PP R BRECE £ OR A W E AR DA i B
728 HiE £ RS 2.16km; At L AH B 64 B0 i £ A S 1.92km; L &
Bol B B 114 20 i E R L L71km; L T AR i B 75 8h o i
£ OB 5 2.25Km; A F A h E B 104 B HiE £ B 5 3.12km; L R B A i
B 55 8L > % if £ B 5 1.65km; % PPl B~ 116 8k 0 i £ B 5 1.74km o %
i H Boghgc s 600 B0 b iE £ A S 14.55km(2% 5) -

4.1 HPFBFER C-FTREVEE
SRR R T AR RSO R A TN R LA B AR TS
FHEvURLANIAEAARF A MAHFENAFRE - HRET RO R
EIRAGEHGE (S Aof LR PR E) o 1T AT IRA G F A S S AR
BRRTREFRBEGHF > T3¢ 7 iRFFNL AW o

25 SHELHFBEFE BEILRLT

B~ ¥ fE(m) P Bh (1) £ & (km)
AN A 30 72 2.16
A AR 30 64 1.92
T ST 15 114 1.71
1% T LA 30 75 2.25
ERE: 32 30 104 3.12
AR AR 30 55 1.65
7 L 15 116 1.74
i X 600 14.55
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411 A WRVEBIFR

AE DR AIER 25%~75%hiE /i 3t 7.5~20.0cm z fF ;A L AR
i A3 8.0~29.5em 2o B, KM & L A A A A3 9.0~60cm 2. B 5 K E 4 T R
i 4+ 20.0~36.0cm 2 ¥ ;A% B BB A i 42 0.0~8.00m 2 [ B P L i 40
13.0~23.0cm 2 & (B] 25) °

2 Mann-Whitney U & 2# & iEH g m BIFR > S5 BT P85 T i
A & ECL AR L 2 A i 1 Kruskal-Wallis # & 4 4% 2 47 ~ A% &
RMATFLAHFEFGBFER P E5 0160 TSz iEHE ¢ R e £

R et R B U i (£ 6) -

100 ¢ —_
80 r
§ oo -
<
.
o
(5]
©
g 40 -
|_
a
a
20 t
m]
m] [m]
— = L
or {1 O Median
- - - - - - - . [ 25%-75%
Ak IEF LELELE 1EAR T_ Min-Max

R T T

W 25 &gl E L s RiRR A
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% 6 #*4&FAR Mann-Whitney U # T P it 2 4

AL A i i i B ML
a s | sELE | pIR | B
MO G AR X 0.16 0.00 0.00 0.00 0.08
AaE LA 0.16 X 0.06 0.00 0.00 0.65
g £ g B 0.00 0.06 X 0.62 0.00 0.25
LT 0.00 0.00 0.62 X 0.00 0.00
ERE: I 5 0.00 0.00 0.00 0.00 X 0.00
A 0.08 0.65 0.25 0.00 0.00 X

412 HELRER

LS R 25%-~T5%niE A 3t 75~170cm 2 B ;4 A A i 4 5

50~125cm 2. 5 K& & Bl A A g A3 80~190cm 2o R K N b i 4 30

110~160cm 2. [ ; 21 %% & FE & g 4 > 30~45em 2. F ; 7 F* Lidh i £ 3 85~160cm

2 B (@ 26) -

7 Mann-Whitney U # 2% & i H i B R > S5 BT % A8 L% &K
LERCAE R HAS P LA TRART A LABE T S
HERTREF(E 7))
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450

400 |
350 t
300 t
£
= 250 | _ —
5
i 200 | —
o
|_
150 |
o o o T
100 | o
50 t . — 4
;E O Median
0 . . . . ; ; [ ] 25%-75%
7"“‘!&_:1.3“‘1} a‘\"é é—ﬁ'\llﬁ__ _:l.‘!& E'-f% IN“n_MaX
gL AERZHR i
W 26 &ELHFIRTRAF
% 7 % %A Mann-Whitney U & € P &334 2 4
A A AL QR % E R 7L
A Amo| EELE | RE2H L
A g A X 0.00 0.27 0.55 0.00 0.98
P - 0.00 X 0.00 0.00 0.00 0.00
L% & EcL B 0.27 0.00 X 0.77 0.00 0.28
I Al A 0.55 0.00 0.77 X 0.00 0.17
BRE: J S0 0.00 0.00 0.00 0.00 X
paR LR 0.98 0.00 0.28 0.17 0.00 X
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413 Hiprismraed
AU MR S e E L 0008mM e L AHEE S PR L
0.130 m; K% £ ol BEARA MR 22 R 5 0217 m’; L T AR M

HEE e R L 0103mt A R MpEE 2 FaR L 0026m; 7
P b iEE o e S 0.118 mi (@ 27) -

42 HEgiwmHR

MTERNIAEHFEAIRMBR PR LA R 7183 B
g B R 25%~75% e 4 3t 9.0~20.5 2. ;A4 L & A3t 9.0~20.0 2 B K
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