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BO,E&ETIZIEZ RV, 2000 FICHBXEEHOZDIEDL K
BOXoTbe ba T T 7407 7 ARKEEIC > 72 Himole & |
E N2 T Z I FOT B ARKS CTRKREARMEMEZF O Amana & b
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22 BEFEODEWVWICEDZE LXFE <2 05 HEMHEDEW
2.2.1 HlHA

2012 4 7-8 AICBIMFAE LT o772, 7 4 — /L K TH WY O &kt i
EFRHWL. BONEF -2 2B ECLTHERNL RO KO T— 1

75 NDVI ~ v 7 %Gl L 7=,

2.2.2 S EIC X B EMALRE AR K o E R

Gy % B R Xk A E Bk M R f ¥ oo bSO
FieldSpec-HandHeld (©OASD#:) 2 H L. v a7 53 7 ¥R &
T2 D O N KMY A A % — b (Prosopis juliflora). 2)FE 1 O
M AT = ¥ (Suaeda monica), 3)~ v 7 v — 7 Kl O & E
DEWEREbRDZELF Iy ODEREBHOZVWELF X< v 5)F
XYANVTAVREREINTHLOVEERO R WE L X~ 6)%E

DR NVWE L FT < Th D,

2.2.3 fET — 4% X—20O NDVI ~ v 7 O {E &k

2.2.3.1 7 — X%

RET - XOMBICHEH LT — 21, KkKE USGS »#Eft+ 5 4
NYMIEREHEOT v Ry VEET -2 EERH L, ¥ rmr— K

L7-#ET — %12 . LANDSAT 7-ETM+ (#f 2 H : 2005 4 2 A 23 H .
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— ¥ a » (Calibration) {7\, DN (F ¥ Z v F v N —) O %
KA FoEIC AR L,

F 72 . GoogleEarth (© Google ft) IZ#HH# = T 5 GeoEye th
® GeoEye-1 (## H : 20114 11 H 14 H ., B E : 165cm) O f
EHG PO~y o —TKoBBEICRY T2 EVE®REZBH LT
VEALIELLTHhDL GISO 7 £ —~ vy MICEBLUEMALZ,

LANDSAT 3. 7 2 UV 7 #iZF#H R (NASA) 2 &R H LT T
WOLHKRBRHEE TH DL, 1972 F I 1 5N TH LT 6 TLK,
BETFHECTCHLET A TW D,

LANDSAT-5 o @8 M4 1X. 2 EHEA X7 P Ll AF (MSS) &t
T 4 v =y — (TM) ® 2 SOk ¥+ Z#HH L TWVWD, MSS
T, tFREBmEHEMEAAE DY, HERHE ALK E 45
DWREHICHTTHMN T I Th D, TM I MSS kv & B
LB EE T, MREE2 THEBN LRI ET THo0HE
CHH T 5, 30m LD E 22 oy MR RE L R R AN BRI R
BN 220D RBRERFEHBTH DL, BTNV P TH2— % —
DHELZICEDY, HESH FTERRAMRCE»L BN S T,

LANDSAT-TM © & > % O FEMIT R .1 I2R T,
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# 1. Detail of Landsat Sensor

Band Wavelength (um) Electromagnetic Wave  Resolution (m)

1 0.45-052 Blue 30
2 0.52-060 Green 30
3 0.63-069 Red 30
4 0.75-090 Near IR 30
5 1.55-1.75 Short wave IR 30
6 10.4-12.5 Thermal IR 30
7 2.08-035 Short wave IR 30

IR =Infrared Radiation

2.2.3.2 fE T — % OfiE

WESED»OL ORI TEENZBA LS, 5N
sl gmEagorERZ TR, BErdd W oMz
FHETLOI2READPDLOBHRXLHEORBLEEINLTND, 2D DO
Bzl THEONLT bR ET LI EZHFL., RIIE
MEE BV, HBEO TEMAME] 3T 285460 S &HE)
ERBICHEDLDALAZE LD, ZO0HAGIEIRKATET TR, B
BAODEWICLDZ2EZEEOMEDL S TN 5,

KEAHMET —MOICEBGQLRICE ST — % O BTQELE LT,
BT —2HBOBEREICL > TIT 228, RiICiIIH Btk 2 KR OMK
HHET— 2B REOMBERZAMB T2 T ELH VLR D,

KREMEOHEBEICE . KKOBMILE~A XOEBORED O IT,

BRBERESTZLICBHAMEL»S —EHEZELIS LWV HELL O
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BxHahktHEETH D,

B, THEOHEERH RO ER L CHEBIHABREDO RN R
BRAHEEO, RAMEOHEGRRL ZLICEELZHET L,

ABFIE T, MEBEGMHNT Y 7 v =27 ENVIv4.7 (OITT )
A L. N KEIZ calibration L T2 6 KAMEE21T > 7=, 72
B, AMRECHEALELA2TOHET — 2 ICEF 2T Ihb0MEL L

7=,

2.2.3.3 NDVI (EB LM AERE) HEOFELEHET — % T

27 — % % i\ T, Klanaieb #i i o IE # {b # £ § % (Normalized
Difference Vegetation Index, UL F NDVI & W) % H L7z, f &
H # 1T LANDSAT 7-ETM+ (2005 4 2 A 23 A, f#FHBE 30m .
Path/Row=171/46) @ " fl I O Jk O R4 R LT R4 0 K& R 2 | v

T. ENVIv4.7 (OITT #) #fMH L CFHE L7z, NDVI ® i H KX

(S N A N A
NDVIZPHR—RED 0
NIR + RED
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NIR (ZE AR 4 o ) 43 . RED (I 7] 8838 @ 7 6tk o & =R 2 o8 3,

7. NDVIfEoO&MIZ-1 »H+1 TH VO,

< A F A OE KK,

0~0.10MiIFESHRM 0B, 0.I1~MIFEASLEARKLE L2,

N2 GeoEye-1 (#x¥ H : 2011 4 11 A 14 H |

fi#f4 E : 165¢cm)

WMEBGE»PL~ 7o —TKOBFEMICERLEZRND 2 HA,

v T ERAER L2 (X.4),

Legend

\:I Water area
\:\ Bare area
- Vegetation

4. NDVI map of study area
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2.3 v hard I s O NT oF T ERA
2.3.1 Bl HuGH &

2011 4 12 H 23— 27 H o 5 AW T Site 1, 2012 4 8 H 3— 13 H
® 11 H[# T Sitel, Site2 THE &t bha 7 77 XD K7 vx v 7l
THEIToT, B a7 77X EH 1IT-1I8KEHMEROFEICE - 2
BICHKEBEBWEHDO GPS v/ — L L THEMNLEZ, GPS v — X
GT-31(LOCOSYS #k)& 747pro(Transystem #£)C. 10 M@ T

e - EE - mE - BFR R L,

2.3.2 WERR O£

WHELEZE bha 7 92O NI v X T T7—2055, BLEO
J W[ o 6 RF-18 B 2k & L (fERk L7 NDVI~ v 77 & B,
o yRU T EERoTWOI Yy OV 7L EMEL, HTERL

727, 127V HATEHEEMOEVNEDIEFLERXL 2o T W5,

2.3.3 178 B O HEE

LoCoH # (Getz and Wilmers local convex hull )% HH\W T k 7 v
FUTORA T I NbFEREGEL b T T X OB O 2AT o
7o

fiig b 75 & LT B & k=100 & L., 1TENE X 10 BRBEIC L 2,
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2.34 bt haTl T D ALFE Y UREAEE
BT ha 797 4AR e A AT EaHETIHIHETSEZ 10 B
ETABREL, BELTWVWLIEDOKEENREBRO R E v bL

7= .

2.4 ~ 7o — 7 KA E e

241~ v 7 v — 7 KomEEZEH

il L2 — %X, LANDSAT 5-TM (R H : 1984 4 6 H
13 H., 19874 3 A 18 H., 19904 5 H 21 H ., 19994 4 A 20 A,
fig 1% % : 30m., Path/Row : 171/46) & LANDSAT 7-ETM+ (% # H
20014 5 H 3 H, 20024 3 H 3 H., 20054 2 A 23 H, figfgfE
30m, Path/Row : 171/46)% i L., RGB (ZiXZ*Hh £ Band4(ix
AR 4). Band3(#Rk), Band2(#)Z AN THRR L, v 7 v —7HK
] © ¥ %A Band2 ® DN {725 0.100 7> » 0.130, Band3 ®» DN fi
725 0.080 2> 5 1.00, Band4 ® DN fA 2% 0.140 LL k& L 7=, mMEGFHE
WIETEFROBEBE PR IBEBGELL HHE T~ 7o — 7 KEMIC

STAHRYV IV E2ERL., TOHMBEFFEL,

2.4.2 ZAbfh i (Change detection)
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K2 %l o> NDVI o Zfbofts=L, HLEHEET — & 1%,
LANDSAT 5-TM (x5 H : 1984 4 6 A 13 H, {4 : 30m,
Path/Row : 171/46) & LANDSAT 7-ETM+ (i % H : 2005 4 2 A 23
A, fiF#% £ : 30m, Path/Row: 171/46) & fE A L. X (1) 2 A7,
NDVI Z 55 L 7% %2 . MultiSpecCK [ Purdue K%)% fli H L .
RGB Ic £ L £ Hh R:1984, G:2005, B:1984 # A, NDVI @ #fifi 72
LaEEATV, 1984 5 2005 127 To NDVI @ % b & % fil
HL77-, &0 &HIX. Excel (Microsoft) % ffi H L T — Ef i i
BITLHNDVIOEMEZFHAE LEZ, BHERZEC, v~y 72 ERL
7o 1984 £ 5 2005 £ D 22 £ T NDVIE2R AL L TV LI E

KEEZRCL, NDVIEAHEML T2 3 EmBarsREXRLE,
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3.1 MAEOEWICEDIEALXF <~ 0y NEMEDEN
3.1.1 FAMMY O HFME— XA AF—F Lo
BHER~OMEWMYAENOHAS RO b3 7 F 7 20+
CHRETDS2EME 7 4 — LV FTHRRENS D HH oM %23 L .
R EO7 7 72FERLE, PRIL XL DEKOSN KED A X
F— b, EEOE A AT = 3)v s a— T KMo RA
FOoEWEERDALIEALXF Ty OBEHORVELXE X v 5)
FAYANLTAUVRERENLTHLVEREBOLVE L X < 6)

DR WVWE AT E < TH D (K.5),

23



0.6

ARARASS

0.5 ﬁ v
T e

0.4

Reflectance

Wavelength(nm)
——mesquite --+++- suaeda
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5. Spectral characteristics of the vegetation in research area
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3.1.2 A MY > NDVI i & kb #g

Eha 7 o974 ko THRAESNTEEALF X~ O NDVI % Mt
Kb ha 7T XRNBEBRICT 7EAL, BEEZTTVDHE
VX F o fE O NDVIE 2 i b @ o 2 (F.2), Zid. B
ST DR ED A RAF — FRMAEROHEHAEMY TH DL AT 2 F LD
bwmWE LR > TWD, W TEHEDORWHEMAEN R &, KEICEE
CHBEOCRRBRERP NV XY ALTALA R TERLEBEIZLND BN
FH VR ELBEVWHERLE R o, ThERAEZZT TV HEEO

FOMN LY O AFE R A M T grazing optimization 28 #2 Z - T W

LEERZLND,

# 2. The NDVI value of the vegetation in study area

virgin optimally highly brows.ed mesquit degradation
browsed mangrove with suaeda
mangrove . mangrove
mangrove camel line
Red 0.080 0.083 0.084 0.124 0.098 0.185
NIR 0.261 0.379 0.238 0.499 0.422 0.228
NDVI 0.530 0.641 0.476 0.601 0.622 0.104
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6. Relationships between grazing pressure and NDVI
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3.2 v haTrd I s ADONT XTI ERA
3.2.1 Sitel&F 7 v % 7

7y THEE LSBTy e =TT 7 kAL TW
feolX 3 HM T, 77k ALTWE~YryZ o —7MKIiE Amana O &
Thole, RPN B ELOIZ THET, ITHREIZIKSEROHE ~K -
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7. GPS tracking of camel

in sitel Dec.25, 2011
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8. GPS tracking of camel

in sitel Dec.24, 2011
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12. GPS tracking of camel

in sitel in Aug.3, 2012

14. GPS tracki

ng of camel

in sitel in Aug.5, 2012
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13. GPS tracking of camel

in sitel in Aug.4, 2012
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16. GPS traking of camel

in sitel in Aug.7, 2012
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17.

GPS tracking of camel

in sitel in Aug.8, 2012
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20. GPS traing of camel

in sitel in Aug.11, 2012

33



in sitel in Aug.12, 2012
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in site2 in Aug.3, 2012

tracking of camel
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in site2 in Aug.5, 2012
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in site2 in Aug.11, 2012
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X 32.

GPS tracking of camel g of camel
in site2 in Aug.12, 2012 in site2 in Aug.13, 2012
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Total time of staying Average time of

Distance(km) area(km2) in the mangrove staying in the

forest mangrove forest
sitel 2012Aug.3-13(11days) 19.88+3.44 1.73%£0.771 1387 126
2011Dec.23-27(5days) 15.44+1.87 0.48%0.27 898 180
site2 2012Aug.3-13(11days) 13.19%3.21 0.87%£0.29 0 0
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34. The proportion of browsing for 10 minutes of camel in Dec. 2011

#% 4. The browsing amount for 10 minutes of camel in Dec. 2011
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EAR 1 572 0
EFR 2 342 34
AR 1 658 2
AR 2 366 74
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35. The proportion of browsing for 10 minutes of camel in Aug. 2012

7 5. The browsing amount for 10 minutes of camel in Aug. 2012

{5 IR AR (&)

AR —F— 698 0
EFR 163 0
|27, 78 96 52
ARXFHELL 444 36
ARXFHL2

ARXFHL3 650 0
ARFHY1 246 35
ARFHY2 308 114
ARFHY3 454 10
F1 99 0
F2 48 12
F3 122 8
FARAEY 319 17
ARFELEY 547 18
ARFHYTFY 336 53
FEFEy 90 7
£HETY 303 24
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37. Change detection of mangrove forest in study area
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Abstract

Camel’ s browsing effect and dynamics change of danger species

of Avicennia marina in Res Sea coastal area

Kento Tani

In this study, I aimed to clarify the effect of camel’ s

browsing on dynamic change of the mangrove in Red Sea coastal

area, by analyzing the behavior of camel and distribution of

mangrove forests (Avicennia Marina) by field survey and remote

sensing technology.

It is estimated that the mangrove received a medium browsing

pressure by camel, I am consider that browsing optimization will

increase the plant biomass production.

Saplings were protected from camel browsing by artificial

canals made in 2000. This has expanded the distribution of

mangrove forest in Klanaieb offshore direction.

However, it is speculate that optimal camel browsing has not

reduce the distribution of mangrove forests, and the NDVI values

in such places are show high indices.
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Therefore, it is considered that camel browsing optimization

is needed to protect mangroves and its ecosystem.
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