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Fig.1 Flow chart of mountain basal elevation extraction

I KICGHTH
LRI 7 5 1

FRERBUT
GAWMTERBNER

ﬁﬁ‘AIfFfﬂJﬁ%ﬁX
K2 1A LR A
Fig. 2 Flow chart of mountain ridge line extraction

LA 2R R O A -

(D LIRS AE > Hr o R UL 42

O #| A DEM 123k 171 28 2 SOA (Slope of
Aspect) ;

@ f# i Neighborhood Statistics T. H., i% &
Statistic type A V-IE, 4RI E F 4 3 X3 WAL .
SRS L0 MeanDEM;

© MR DR ILAZ I E .

RidgeLine = (([DEM | —[MeanDEM ) > 0)
&.SOA > 70 (D

(2) I K SCRFAE S BB 5 2 BV AR 1L e
FEHBZK AT i AR 2R o R 8 1 R ke B IR B 2y
S ATEE. PRBGRAE LI 3 R .

MeanDEM |—>| BTG
DEM ;}@t P&

CRBERE=0

TKFTT 10 HAF

K3 FE TR SCRHESR UL £
Fig. 3 Flow chart of mountain ridge line extraction by

hydrological analysis



564 OBk 5 B Rk

2012 4F

{#i | Neighborhood Statistics T.E., {% & Sta-
tistic type -V I{H, RBIE H Ky 3 X3 BYFEIE, 5K
HoF- 3 B . 30 S MeanDEM, H: i iE Hb JE 4
([DEM]—[ MeanDEM |=>0) {3543 .

LA IR T AR B 45 51 T3 M Bk 2 4
/INIEER s e e 8 E1IEL A . e
4 FI7s .

WL SRV KSR

R [ R|RREA 155 | BEFaMRA Ml [ g

—_—————>
i RER| Hesrmamnyg LER
WA

1A £%2

K4 e BulifZon A
Fig. 4 Sketch map of mountain ridge line extraction

by the two methods

B 2 BT ISR U A5 RORAS A R R A
2 PolyLine #% U8 . 2 % i DEM Az i) S5 (EHZL
P B P I P A AR AR T O B A
Ao W PR B L AR BE B K e 1o S DRI 2 40 L 1 42
DR TR — A5 L 5 QAN 2 UL 53 » 5 2 I 53k ~F Dt oo )
R

A2 A DEM 3 BRI 7 36 2547 S L
Zeid Z2 YA 2 BIME D 100 000m IR, Z
Ja 2 B A LN A8 Bt SR B st b 9K
2k RT3 2 1A T TR BT B A B IA

L A% B R 2 4 OB B L AR B R 2
Lt/ o3 2 S 0L (LI A AN [) 5 1 3/~ Dt 53
FRER LA FF R 1l M 2 Al AL 3 Bk
AR B HL TS 28 0 s LA HE TR 2 AT LA 23 A1 7 X 46
WoTTHY . PRI T A S LA AR S AR B URE 1
PR  EITFAR o B8 T Ll RS i 2 2 A 320 23

HETH TCER N A AR S A ST AR RO
EICEERE b A0 L A4S i 3 A A A Tk HLil
PRTETHT o B RORUBE AE G » it » R ORI Y
LA /NS LA I ARB LA AR UL AL 5 Bz

PERGT R P AR B AR LA

O — BT oL M /S J5 4 2R 3l K
W BIEE R 7~10"" i FEE 20 YA
s BRI 4 BB L (A 5 B B e ) R R 1R R
9%, FHLIE DX 73 111l /~F St 73 2 AR IR 23 X TR AR 2
1B K T BINT 6km® 1953 XA I 2K 73 X 5

@ FIHIK SCRAE 3 A 5 i 4 53 LUK SRR 24
DEM #1052 DEM;

© LBRAH L LA 3 25 A 0 b RICEE /N )
RS IEZ R IR S, 2248 )k DEM g
TR DA JCBR B3 /N b, B 245 DEM Hr
ANESILAA o 320 AR T AR P B GRS B AR SR
ArcMap FEAEAHEAE T35 85, i H Con() 55 Zonal-
rangeO) J7¥E S BN ) DEM BUd e 474 s 509 1
HIEFE ., % DEM 24 antiDEM, 855 333 (FilD 4b
G ) DEM k4 FilledAntiDEM, I 56 £ dE 1

12 A= (2) R
Con(Zonalrange(FilledAntiDEM) > tolerance,
antiDEM, Filled AntiDEM) (2)

R A X SR 55 1 R AT S AT IS 1 antiDEM
S FHT antiDEM {1 155 2 25 A B KA, AP, tol-
erance A% KA Y 18 6, 40 F5e KAE KT B AR, )
ZIEFEIX AR )G antiDEM [ @ B2 AE, 75 00 LA IR
5 1 5 AR (Filled AntiDEMD (575 %54, 285 Ak
F, ORI AR 43 A5 R /N L R 5 AR K 1 4
AL S8 LA T BT 4 Ll

@ /NURAFFEIR AR G BN LA A
LR TF-ShAb B, LA BURE B 2 i 45 5 S )
2.2.2 AKX IFFIWTE M RS I R R A Kk
B BB EIEL S IR B L ) 3, IS
LAE PRI . ¥ 3 A R o, 5L AT 20 %)
LRI T 43 A1 ) R AARHEZE

I3 KARHE T

(D) LRSS B AR LAAM IR 43 B 43 R — X 5

IR E R AR

DEM
BB, W | S R R LL PR 4
BIEAH EEHI R L 2
72111 5 BB DEM, R BIAB AL Py
KA S HT & B B B Bl
P/ 5 o
TR R e TS [ 1Ly b5 R

5 A B SR AR R ]

Fig. 5 Flow chart of mountain boundaries extraction



54 s AR DA T R R RO i DL B S ) 565

) LA EA I a2 — X

(3) WAL S U I E R 0 DXL ARk 5

COATIAR P 194 DX DU SR IO 32 S ) K X Jsk
HIE AR R, AndF AR, A T4 BB H i 18 X
BAG

L AL T o BE 23 DX 2 JE - B — 2P S 20 5 4%
o DXL T g BEAEL . AR L AR i 23 A 5 s 1
AR T RN AR A 2 W) P9 LR AS ) 308 2 14 7 B T
AL AR AT L 6 H W 1 D 2 A
L3 AFAEIN B LR L -

(D7 XA A 2R gk BETH W LL 145 285
LA T o B2 73 DX R 58 i Ak T 4R 2% 5 IX s A
WA 24> T4y 2 HAF Ay 2R 40 BE A 22 A
R W BCH PR s AnARZEBER . W25 IR AR A% 73 X5

(24073 XN R P LLPAT 28— 58 K LA
D FAE U 4065 AR LK R e bk 2 T Y e
7 D2 DXL AR T 2 2 D4 12 5 K 3t 3 DX S A 1 e
P 5

() 7y X3 5 A — 30 o ki H b &
Mo A5 M P S R DU L S A L SR
vy PR B L AR T g RE A5

() HARHLIX. PR BB T Jat s DU LA it
Y $A A FLHE 1T 17

2.3 AERULGERSERRN

K H 30m 43 R ASTER GDEM %4 . 4Kk
F¥85E 0 ArcGIS Desktop 10, 4 1 J7 ffl #4735
TR R B He e 2 Beijing1954 ALFR AR » BRI 45
o LIRS B ik -
2.3.1 MBI TR

(DEBULAZ 5 I AL B RLHE RRIE 5K
SCRRAE 0 B0, K EIRPIAS S5 RR 28 I 2 1]
M PR Rl e 2 AF R T SR R AT AR E A 2k
MR LR

LA 2 e B feit AL K S B 5 345 S B, A el
k-5 B ZR LK (8] B o W (0 HAE S VB AR &R
AP -5 TR AT AR PRI » AR HR o LA X A

I 5 LA E BRI e A 45 R AN 6 BT

(2) FBULA SRR 15 Yo 2 X o3 1 X R I fif
JHEE B R 9° B 5 S LI 2328 » 2 Je B T AR/ N
T 6km’ /N 73 X5 9 2 JE A R o X 2 9
LUK SCHFAE 731 & /LR L 2538 Z2 0085 » Zonal-
range FJEI{EN 530m f, BFRRCR Il . Z )R F3h

R TR U 3 5« AE AN o3 5 1) e 3 4 i
P T R (R f B 9 G T e Be AU E 1) Sk
A [ E Y 2R BE

A B S L B L RN A 7 T

120°0'0"E 121°0'0"E 122°0'0"E
& z
S| wépe S
Q 4
z z
S | =)
54 ro
& 3
& z
=3 =3
=1 LS
8 &
— BB ELFLR

z — GEWEURR |2
S =
& 01020 40 60 80km &

T T - (o}

120°0'0"E 121°0'0"E 122°0'0"E

Bl 6 & EZEILKLARER
Fig. 6 Main ridge-line and valley line of Taiwan

120°Q’0”E 121°Q'0”E 122°Q'O”E
z z
=) =)
o W%E o
] ]
& =
<& 1S
& &
< <
N IS
& =
<& 14
=) ro
o on
IS IS
&%
B lAR
=
z L mnz z
=) =)
o 01020 40 60 80 =
on e —— e KT oK
I N

120°0'0"E 121°0'0"E 122°0'0"E

K7 B ALoR B

Fig. 7 Mountain boundaries of Taiwan



566 OBk 5 B Rk

2012 4F

2.3.2 BEAIEmRE DX

B & A LS IR AR LB T .
LA A B 5 LA A RS O, an a8
JI7 o AR L AR T g B2 DX A4 B L AR S g
AR AL RE 451 73 DX AR LA 1T g BE (L 45 2R 4]
9 Pz AN BEACEA R 73 X S 7 R 5] 5 8
Rl i EL R A R IR 56 T e B2 1) o3 X5 9 o —
X LA AREA

120°0'0"E 121°0'0"E 122°0'0"E
z N N
2 i X =)
sl wépe Y, =
& S )/ I
¢ / z
o 7 )
e / B
5 &

)
z Z
S s
OO’ ’b
Q 4 8
~ /- mpl
e B
— GEELAR

z ijAﬁmw%ﬁﬁ&Z
S yo L AEE >
g | Wl s
& { ‘01020 40 60 80kn[‘1 &

120°0'0"E 121°0'0"E 122°0'0"E

B8 HiBIERERL . FIFRS FLFLrER
Fig. 8 Main ridge-line, main valley-line and

mountain boundaries of Taiwan

OO); PAONONOL TSNS $6%/1751 Sy Y=
LLI%‘F?)%'%UJMK%@ﬁEﬁE%ﬁCﬁi@Vijﬂﬁﬁ
DXL A T BE AR, 1N, 2 IX DAH G 4 S5 104
MR 433124 620m. 610m.650m 5 640m, FHZEA
K B E Ry 630m;

(2)D. Q. @7 X BB T J5t . I p LA

Jir P A Ay HG R T g B2 T 5 TS B 1 X, -
EHCARARAG » PRt AT 2200 AN 1 5 BRI H: L S 1 ey
JEH 05

()7 R@ihF WA — R ik LAvE ok &
Zo i, Z D 2 AR B B SR 200, DG 1 44 BE T
R BEAEL RN A 200m;

(DO WINPT T A5 K HA
AL A0S 2R LK e Lk 2 18] F TR 2R

120°0'0"E 121°0'0"E 122°0'0"E
& z
=3 =)
2 2
& &
& z
1 S
(=] (=]
o o
N 3
& z
S s
(=] [ ©
o o
& &
& z
o o
S5 I 650 | £
g 01020 4060 80, e
Q =—— Q

120°0'0"E 121°0'0"E 122°0'0"E

B9 B Ak I e B 73 X R

Fig. 9 Result of mountain basal elevation extraction

2 DX LA T g 2 DA i SR LA DX I A PP A H M
XX BEAE DL 5 AR B2 LU 2% T 4
100m ZE ¥ b F+ZE 200m, BOHEHEIIEA 150m,

2.4 WWFEEESERRERSH

ARTCRES T A T g B RRALE » I LA O 5
il A5 AR TR 7~ R 4T 144 6 T o 2 £ L RE 08
BRI A B L A TR A B L AR ) SR AR S
55 R LA T g B2 4 T P AT LE i R AE AR
AL SR A EATgE T — K. BERSREAE— 2 1Y
AR B b XS LA T o JEE AT R I O 2 I i L
PRBLE S AR BTFEAT T Jk A

[ 5 98 1 AR A R G s 3%

REE AT L N S B G b B IR Ab BT 3%

JEHIERE AR ISR DU 2% 5 B ARZ L BKEL A 1l &R
AT WS B4 A B 1 2R e A A LA T g
SRR B REIR T i B B G BN IEL 9 Wl LA 73 IX
D@ © iy FE 1 v BE H L B4 70 X2y fE—E
P RE bR EI T 1A i B A (9

3 énlb

ASCHR T —F DL 4 R 58 B 2R



5 kW A L AR TR g E A SR IBOT LU B B D A 567

L WA EO Al 0 AR L AR SR T BE I T Ik OR B
XA 730 8 A 53 X 2 IR L T ey 2 A IX 4 3
4 Om, 150m,200m, 600m,630m FI 650m 6 4>
X (ZHEE 9) iZ 45 R RE I8 A 103 50 LU ARk T
15 B R AR AR DL .

HT T LA 25 48 1) 2 A% 1 L S O B 1 i B
VA 10 JRg B AR S P9 1 A T o JBE 4 BT 1 1
ARG/ ZAL . 5 In %5 I8 Z 0 L k451 K oy
A 00 » PEIE 5 Bl A AR LR FEAT 20 B, 5838 1
PR TH g P SR IO 5 o 3 s 2 Ll Pk B T R Bl
PR A TR Sl L 32 L bk % Sk 8 1) 2 T
g LA AT ) 7 5 AN T) 28 U2 3t 1) 4k B 5 5056 L 4
i Z PRI e ST .

3 SCH 5 1 0 52 2 L by AT L AR T R 4
WG AAE VR X 35 BRI Bl i 75 B e — 20 5
o TEIMREET S R BUS P MR AN TS
5 RRM G I XA T N TR e UG BT
HRAUBE— 22 0 M ik 38 T A R T 4R s LA
S LA THT e B2 i B TR P 1 A A AR

Ik

SE W

L1 kT, g, fhokEk, 5. i B (5 SRS AT o
(M. dEst: AL atREE Rl it 2009.

[2] Shreve F. Conditions indirectly affecting vertical distri-
bution on desert mountains[ J |. Ecology, 1922,3(4):
269 - 274.

[3] Chen L X, Reiter E R and Feng Z Q. The atmospheric
heat-source over the Tibetan Plateau-May-August 1979
[J]. Monthly Weather Review, 1985,113(10);1771 -
1790.

[4] Han F,Zhang B P,Yao Y H, et al. Mass elevation ff-
fect and its contribution to the altitude of snowline in
the Tibetan Plateau and surrounding areas[ J]. Arctic,
Antarctic, and Alpine Research,2011,43(2):207 - 212.

[5] Hall ] B. Juniperus excelsa in Africa; A biogeographical
study of an Afromontane tree[ J]. Journal of Biogeogra-
phy.1984,11(1) .47 - 61.

[6] Quervain A d. Die Hebung der atmosph? rischen Iso-

thermenin der Schweizer Alpen und ihre Beziehung zu

deren Hohengrenzen [ J]. Gerlands Beitr. Geophys,
1904,6.:481 - 533.
[7] Grubb P J. Interpretation of Massenerhebung Effect on
tropical mountains[ J]. Nature, 1971, 229(5279); 44.
(8] KRHE A=A, 790 I 9 R BBIF 5 g 2 Jeg L . b 2
247, 1990,45(2) . 235 - 244,
[97] Jobbagy E G and Jackson R B. Global controls of forest
line elevation in the northern and southern hemispheres
[J]. Global Ecology & Biogeography, 2000, 9. 253 -
268.
[10] Hedberg O. Vegetation belts of the east African
mountains[ J |. Tidskrift: Svensk Botanisk, 1951.
L1 BB 05 . ok | T o, 25, LR 66 1A iy 8 %o BRIV K ol 7
A TR S A1 (R s LA i t A [ .
P24, 2010,65(7) ;781 - 788.

(12 S IERH, sk 3552, 75 e JEURT A AL 38 0 26 O 42 F 5T
A J K ) BRI [T 1. P A s R 24 41, 2001, 23 (2)

199 - 205.
[13] B, &S LMI. dtat. o B BB RR 2= 1 hiAt:
1993.

[14] BHEE . HE %, . X DEM #E & & N P42+
T ISR M4 R4, 2003,28(1) ; 28 - 32,

[15] % 2, gk i 4. T4 DEM 24k 7047 2 11
P14 b R AE 2R MR B B V6 [T . 42538 42 2007 (10)
67 - 69.

[16] ¥ €. ok |7, b, 55, LT DEM SR SR 550
SIEBOF AL ], HUEWFSY, 2008,27(2) 459 - 466.
(17 Whok 25, JA B0, FhER AT, 5. S5 2 WA 1Y 1L Hb b
PECFfRELT ). b AE4R, 2007,25(1):122 - 128.
(18] I8l 4L, 4 W 2R , R B, T Bl v AR A 4 B
FREHSREARMIGE) ] HhBE~#3R, 1998,53(6):562 -

569.

(19] BRRH AR K 47508, 5. B0 W SR B 52 e 5
BT, shIRAE BBk . 2011,13(1) 1 32 -
37.

[20] 224, il B 5 w8, 6. 3EF SRTM DEM FiI AS-
TER GDEM {10 i8] s i F S IR BT 52 (1] 22 Bl
F}%,2011,39(5) : 2692 - 2695.

[21] % 7. ArcGIS s (E B 2R 5525 (8] 40 M 9256 20
LM, bt B2 M, 2006.

[22] rp ERFF P R 5 BRI BT. T 1:100 J7 Hh
SR i BREL M. dbst . BR2: iRt 1987.



568 OBk 5 B OBl 2 R 2012 4F

Mountain Basal Elevation Extraction in the Taiwan Island

ZHANG Shuo'?, YAO Yonghui', PANG Yu'?, ZHAO Fang'?,
QI Wenwen!? and ZHANG Baiping!'
(1. Institute o f Geographic Sciences and Natural Resources Research , CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Mountain basal elevation (MBE) is the elevation of the base which mountains uplift from. The
variation of MBE affects the redistribution of water and heat conditions in mountain areas, and the struc-
ture and distribution of mountain altitudinal belts. But so far, there has been no accurate and scientific
concept of MBE and no effective method to quantitatively extract it. This paper discusses the features of
MBE, and develops a new quantitative method for MBE extraction based on topographical features. There
are several algorithms available for automated extraction of topographical features, including ridge line,
valley line and the boundary of mountains, and most of the current approaches are mainly based on regular
statistic unit. This paper takes Taiwan mountain areas for experimental zone, and uses ASTER GDEM at
resolution of 30m. Firstly, extracting main ridge line and main valley line by terrain analysis and hydro-
logical analysis, and using topographical features to extract the boundary of mountains. Then based on
the result of extraction, the distribution and the value of MBE are determined. The results show that the
mountain areas of Taiwan can be divided into six MBE areas (Om, 150m, 200m, 600m, 630m, and
650m). The results can represent the distribution of Taiwan mountain basal elevation. This MBE extrac-
ting method is based on sophisticated algorithms, so it can improve the efficiency of the extraction process
and the accuracy of results. The method could promote the extraction of the world’s mountain basal eleva-

tion and the quantitative research of mass elevation effect.

Key words: mountain basal elevation; topographical features extraction; Taiwan; mass elevation effect;

mountain



