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Characterization of Soil Environmental Changes
in Northern Tarim Basin in China
— Spatio-Temporal Variation Analyses of Salinized Soils Derived
from Satellite Data —

Ayshamgul WAYIT*, Katsuaki KOIKE* and Takashi ISHIYAMA**

Abstract : Leakages from the soil waterway, improper irrigation, and incomplete drain system have raised the groundwa-
ter levels in arid areas and caused salinization, i.e. accumulation of salts in the top soils. Vulnerability of salinization is
also controlled by topographic properties and soil conditions. This study focuses on a desert area in the northern Tarim
Basin, northwest China, because the rapid progress of salinization has been reported. One main factor for the salinization
in the study area is the excessive water supply in the agriculture lands. For clarifying the salinization process, 40 scenes
of satellite imagery in total by Landsat TM/ETM+ (acquisition years: 1990 and 2000) and Terra/ASTER (acquisition
years: 2003, 2004, and 2006) were selected. Three normalized difference indices on vegetation, soil, and water and a
color composition of the indices were adopted to detect surface changes in the period from 1990 to 2006. As a result, the
salinized soils were found to have extended in the downstream, and their area increased monotonously with the time
while the area of fixed dunes decreased largely. We proposed a Salinity Index to extract correctly the salinized areas from
the images by refereeing to the reflectance spectra of the soil samples. This Salinity Index clarified that the salinized soils
have high salt concentrations over 30 ppt and the concentrations of the moving sands are also high. In addition, the high
salinity accumulation in the downstream of farmlands was identified, which implied a strong effect of agricultural devel-
opment on the salinization.

Key words : Desertification, Oasis, Salinization, ASTER image, Normalized difference indices
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SN EEEIME A Z R LTwa (B2 IETH)I, 1988).

WEALIC L B2 HEIMIRIITR D REVHIEDO 1 D& L
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% Landsat MSS + TM |2 & 2930412072 2 651 » il
A& MEAT L7289, A1E2 (2007) (IEHER S L%
RS, WEALE ST TWAL I EE R L. W
12, WAL E v TR OB A b LAY R
R HEERTH L LV 5.

FIT, KfecidfmRE)E— b ey 72 ln,
TR 7O 20 A = AL Z WS NITH T
EEREE L, MEFERIS ORI L 7 R W AT
FRIBTEE LIS, TOBMIC L - THIEEROREL
Lol & A7z, 1990 FE20 5 2006 F £ THRAFG L L,
Y 7T VB CREAES R D BV HIRTH S
7 AW B EAT ISR EA L (B1N). $72, b
By TN T = ORG AR PVIlER T, Ihx S
TR My V= AT =% F 52 L THIEMRITICL S
WHERBOMEEREOR L2 o 72,

AlNEA (2007) & FERIC, AIFFE1E ASTER, Landsat
TM & ZD#HMkEETH 5 ETM+ 12 & 5651 » J Wi % i
BrIZH W72, Landsat TM (1984 4E, ASTER I3 1999 4F (2
Bz B L, ZnPEEIRICbhzo TEROmI% T —
FHRFEFINTEBY, HHEEHOEFLLoMLITE LT
W5, F, IS0 IR S kBN
WEHPAIHERO NN (B ES - svruaxTF v s
E— F% K\ T Landsat 52136 2, ASTER Z9 DD/ F)
AL, ZEE5EEED 30m (ASTER O/ N1, 2, 31
15m) &EHWDT, KEART MVOIRD S LEEOIEHE
EHROBRELECTTLOIENTH L LEZOND. K
S OES AR VIR ERB L, /Ny FIERESE, K

GROTAT, BRI E O BRI X 5 T Landsat X
ASTER Bf§7> 5 SR RIS 2 fillh L7260 & L C, Dwivedi
and Sreenivas (1998), Farifteh et al. (2006), Masoud and
Koike (2006), Gao and Liu (2008)25& /T 515 .

2. MHHEEFEEGT — 4
2.1 WG HIE O Hh PR ZE

5 ) LEMIE R ERKOAREZEITH ), I ITRE)
SN AHFE33.76 ki Dy 7 F<h v bEE &
(BTAGER D FA - R, 2003). fEMT RS M 13 5
79°39"~81°51" - bfE40°6 "~ 41° 33" DHIFHIZHAR L,
B - M Ime I 200km EEORKE S THD (1
). AREIENICIES ) 2EMTOTRRANTH LT 7
2N, XAy M, Ry DS, S IS ISR
D) LNFETHERT 5. 2007 SEORE I TWEAL L7212
WOHEIL, FHiEy A Z7IVARKTT9.6 Hki ThHh, =
I ERXARHRE D 48% 12D ML L, WEERTOWEH
HFED 30% b 5® 5 (Jiangli and Tiyip, 2007). PiE L& 1
FUEMRE 2 10 X 2 BEERHbIE TR IE, 2006 4F121 1.4 J7 ki 12
ELTBY (Abudoureyimu et al., 2008), HEE(LxTik 38
BORELEoTVS.

HEHIFOATE IR ININRASEY, 727 A, K%~
M, ZVUANNEENZKREE TS, RIDWLIRY? S O & 7%
RFARICEE N, 727 2N OFERKEIZER 75 End T,
7)) LEWTRADKETH S (Wang, 1999). F72, 7
I ANEBERKDOFT VAR ->THY, TR
3600knt LAV, £ AJINALER DA 7 3 AL TIE KB %
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H1M WiZed St (5) & EHA Z WP 72 Terra/ASTER D 7 + — VA S 5 —(iifg (f5 8 1RIRT6 ~8 HOEFOWE). A
THIROPEILE 6 X Landsat Bi{§EOFFH, ZOFFEROFILEE 4 XD ASTER B{EOHFH, 3 L UVSP1 ~ 4 13HFIE < O HEDOERIL
WEAEYT. 72, a, b, ¢, dERITF7KIIE2HNIRTEEOHEES T2 L, SP4 & dIZFLEHAICTH 5.
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(@) HEHEER IS X0 B S M7z Ve, () SRR 23R RS T8, (o) WO Mt 351 2 R SRR, B X O° (d) s 72

ARPEHRIC X R T U 2RO BT HE, K EEOBELITIIE 1 M2,

R, THOBREES SR L, FRIEE
FRICE o T s iz (55 2@a), (b)) 13200
kf IZELTWA, 2095 25% 25EEO B, 8.3%
DIREBR DAY 2 F NIRRT 5 (F, 2003).

X GBI BN = AR D TH vz, B oEEIL
BHIZER L 2w, L LTOELRo T, M
AEEERICKEICEET A, ZOHEEMIKCTHERT S
XL, BIZIEY ) ANOESEESENL, F2K
©D & 9 W NED TIIHR S HEALASEST L THE 2SI,
Lol THEREA G SR LTV,

2.2 LD % EIN

WEL LI, HTFKRPICER L o7 EE R LI ER
THHETHY, Wl PRHEIC B 2RI X
S THIERI ENS Z ED% . UNEP (United Nations
Environment Programme, 2002) |2 X #uiE, #F O
T OHEREIZ 28 L THB Y, 2002 F D T255 H
ki (2L, FD4EHEENEZW > T0D.
—fCHEoORFIX R ICERMER S ICH Y, ot
Lo THLFRITIEHEM R L, MAIZER L TEArIsE I
B, HEMESETITRMEWSHIE L v X 912, BIEW R
INT B EOKER G2 20EN DL, ZOWEF ZRKITH
TIREL, HAICHTARA EAT S, SOICEMEHR
SIZE o THEAPHERE TLA L, HETLHDOT,
2D & 9 1THIFR R F LR ITIRHHAMER U CREIEW I8
EEG 25, B, AEKBICHRENZEERTKICIZS
BOHEENGEINTVE I ENL W20, T TAKZME
HLUERAECIELNN RSB T 2 d 2

(Frstiz 20, 2007).

&) LEMALERIC BT AR e R L LT, WELL
7o LR OIS O TEE SR 2 A LSRR, WErS 30
om B E THBEREL, HHGMHROROES LIZIZFELET
HrHZensbhoiz (IARIZH, 2007). % (T A7
X ¥ . Populus euphratica) &3V FFROEEZRKTH
D, FEE7A 7VEHBER E EEZHAE L, PR
WoLE, MR, SREANOmYEATTE (1, 2005). 72,
S o B FIEIEAL S Y Y A WS ) Y
L, BREEH VT T L, TR~ 7 AT A TR &
9% (Abudoureyimu et al., 2008). 5 DIR~DERE
35 5 DT, RIEYE OME G IR EERR OB HIPH
MBS ND (G2, 2009).

2.3 RISV T - %

ASTER, Landsat TM/ETM+ @D 1 ¥ — Y IZFNFI60 X
60knf, 185km X 185kif T& 5. FFICIPEALA Y L\ HHIK
(FE1MOFM D) 121, Landsat & V) b 2 fREED
WY K2 H$ 5 ASTER 7— % W7z, BT W
¥ — Y ¥Z ASTER 732, Landsat 2’8 Td b (415).
xf G i AR lox LCld, ASTER X (VX2 146 - 147, ©
731 - 32 -33) ®9T— (20034) & 11 ¥ — ¥ (2006
4£), Landsat 3 (/Y2 146 - 147, 0731 - 32) ®4 ¥ —
VEEPA B L, IS OWEIFEREH10% DT
T, FULENOBMHIE G E WD S TRAL, /SR -
O CEHFRIND Y —OMNERBIIHIC X > TEAZAL
§ 5. ASTER DN A X T 7 & xRtk Tty —
YHEDRH L RO, F—os8 A - m oy CEEITE 2SR A
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8515 fENTICHHV72 ASTER & Landsat TM/ETM+ iR 7 — % D H L% 2 - 0, BXOEYA 2
H{EOMES. HMMOBEIZEEF A 7 WG 503) ho s DfEEFET.

Sensor Observation date Path/Row o
6 August 1990 146/31 ~ )
Landsat 5/TM 10 September 1990 147/31 Fig. 6 05
5 October 1990 147/32
25 October 1990 146/32
5 August 2000 146/31
Landsat 7/ETM+ |13 September 2000  [147/31, 147/32 Fig. 6 0.6
8 October 2000 146/32

8 July 2003

147/31, 147/32, 147/33

Terra/ASTER 28 June 2003 146/31, 146/32, 146/33 Fig. 6 0.7
14 August 2003 147/31, 147/32, 147/33
26 April 2004 146/31, 146/32, 146/33 ___— Fig.4 0.5
e/ ASTER 13 June 2004 146/31, 146/32, 146/33 __—— Fig.4 0.7
31 July 2004 146/31, 146/32, 146/33 __— Fig.4 0.7
1 September 2004 | 146/31, 146/32, 146/33 ___—— Fig.4 0.7
5 July 2006 147/31, 147/32, 147/33 L@
Terra/ASTER 29 August 2006 146/31, 146/32, 147/31, 147/32, 147/33(12 0.7

1 September 2006

146/31, 146/32, 146/33 _J

LY—VEREFA WL 22 EI2X B, MFOREFIC X
BLEYA WG (k) ORFT %51 E£TRY.

ASTER 7 — % 13 2003 4£, 2004 4E, 2006 4ED 4 A 725 9
HIZ2F T, Landsat 7 — % 131990 4£ & 2000 4ED 8 H 75
10 I TR SN2 DTH 5. BRI % BEp 2
MRSE L7231, EEA~OERADER, BLURAkER
LR EOREDORET, ZOBEIIWEAL R b T
L7200 TH A, WHRMILTIE 120mm FEEE DR K E T
L, FDLITAANPSI IR TOEKTHY, il
D HDOREERFEIZE T, Z O 7 0EOIRIEDFEiZE
ik & v, (ZIZE U o2 2 BIE TS 5 2 &
T, WAEOFEHEAORELER L 2AS, HHEE/OE
TR E PSS 2 2 LI TE B,

3. T— A&

R T — 8 2 OEFER T O L K O RE
EWET HT-ODMNITOHNE 7T —F v— & LTS3
IR,

3.1 FRT - F Oni

FeFt v TCUE, WERANO ATTERI KT A HEr S
DI A F— & RARNTRRE L 72 5L g = 4 ov £ —
(XZAFTT v A) OFFERIIENS. ko T, fREMIE
T =7 O HEYE O TSR 5720121, /8
ATV T v AR T = hbELEI &) REMEIAT
ReE%D, INEFTEHLLORAMEEVRESIN TS
W5, FOHTH RO L THIERES SV &
DYFEFHE E LTV 5 MODTRAN (MODerate resolution
TRANsmittance . Berk et al., 1999) % 272, MODTRAN

TIRHERFHIID LZARET IV E LT OV IV OFEE A
EFRINTEBY, BEVIEEICD > THEHMEEZRIET
HIENTED.

WSHEEE TV X IUE, & o 3 TS L5 s s
L (AN O YWATERE A & WAL AR A, BRI L 720 120K
Franz A VF—, BAIEW-m2s!) R TESN
5.

o+L, (1)

ZIT, p l FEFE, p, W REFELE OV KM
JEER, S L RADEE S, L, - KRONATIT v
A, F,. RECTORSIRE, T, BEEOKKERETDH
%. SIEMODTRAN TORFHREET VI, K KIESM,
o — OFYEE, SRERS L7 EALHIRE T ORER R
(g/ent), HOFREE 7% EOBIM G L L TEDH D 2 & THE
Ehb.

XKIZ, ASTER 7— %, Landsat 77— % OFNZNIIxH
HEWAZHIZE Y, FMLUAKEE (200km X 200km) O
g e L7z, BIAS R 52— v % T4 704
HEY—COBEMHPTHEICEHNTLT I DT, HAH%E
TR Ly V7o) T AELT 5 7. 2 QLB
BTy VIio THEE 72—V a5 ETHD,
Ty V7Y IR L CH{EEER S 25 M2 T
L7z, COFATHED A 2 D0mi{GEOFRIE KSR L
2B X9, Ty V7 o v 7RO O R
W TERE, 2OMOREEEHIMEIC L > TH 2 7.

LR KERL ASTER 16 2, Landsat i3 2 D DR o
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Original satellite image data

(Landsat TM, ETM+ and ASTER data)

’ Atmospheric correction ‘

Image mosaicing

Selection of GCP

Preprocessing

Field and laboratory
experiments for
ground truth data ===

Sampling of
surface soils

‘ Geometric correction and Georeference ‘

Measurements of

reflectance spectra and soil

Calculation of vegetation, soil, and water indices
(SAVI, NDSI, and NDWT)

properties (e.g., salinity)

False color composite
of mosaic image

Determination of empirical

T
| Color composite of SAVI, NDSI, and NDWI ‘

equation of reflectance
spectra and soil salinity

Selection of training data }—>

Supervised image classification by
maximum likelihood method

’ Detection of land cover change ‘

Satellite band
data of
surface
retlectance
‘ Production of surface
salinity map and
| detection of temporal
salinity change
|
v

‘ Interpretation of salinization process and mechanism ‘

E3X HET-SMTO 70 —F ¥ — b

HhHEWA WG S5, BFWA 7 HEOREY
HBIZT 572012, ThbbBEEOHE - FEST T
DEYA 7EIETRHL & 75 X 912, GCP (Ground Control
Point) % 30 sEA THRATHIE A T 572, BEICLH - T
GCP DRLEDIRY AW I HE L7z, 2 2T 1990 4
@ Landsat TM 4 1 7 B{& % ALE A D DIEHE T B W72,
COEEOIMBILIC L - T, Bk 5 b bk IR &
ERIROFEHZAL - BAEL Lo, B X OHEESIEE
D53 AE DHEE A L 2 > 7.

32 BWET—ZICXBHAE, 13, SKER

L HIEIN THIA I DN B O IEA 7% <, 1
AR SN OWEREIIIL . BRI EKRDO RN L -
TREIEDE SR E S HTE L., T bbb, WEfl
DREEZASL T 5120, HREGET— 5 OGRS
MVIES S, REEOIGIEE, £TOMWE (REERICX
LEITOAMAL, HILVIEIHE, YV INEREOERT O
), BIXUOTHEOEKOREL V) 3ODRELHEET
BIENEEL L, DTIZINSDEOEEEIZOW
TikR%,

FiA OTEVERE 7 £ T IRIE E L QX B LA NDVI
(Normalized Difference Vegetation Index: Rouse et al., 1974)
PR GIEARWTH Y, REHIN TS, NDVIISHEY

D7 a7 4 )y S aBUEIR O BREN A PG ICRIL,
DHIFBAEE L X B BRI O BREREL ST ARIHR TR E <,
R O A FIEPEIRFE AT T & 2 S QW & R ASA X
WEWI)FEBIZEDO VTV, BIEEOIISRKE W E
KERIZNE LD, Thbhb, NDVLIRARICL Y, &
TRAMEC DR oy & TTBUBHR T OB oppp & DT
T 5.

ONIR — PRED (2)

NDVI =
onr T Orep

DIF preps o 8 E DO IR 720 2 P RAf 1AL §
% ASTER & Landsat D/¥ > R 552RICE LD 5,

FADS TR GE IR 1 DOEHEEREfEL LD L DT
NDVIIZAERTH A, Lo L, FAD BRI O%E
20, WSREALO G FRIIEA O AR 5D TlE %
{, BEPSORFOEEGHEL L b, ThEeEET L
B2, Huete (1988) 13 SAVI (Soil Adjusted Vegetation Index)
ARRELT-.

ONIR ~ PRED

SAVI =
10NIR+{0RED +0

(1+90) (3)

22T, SIIHADOHEEAITIL L THO 5N A HIEET
HY, WEHIIIT LT IZ05 258 TH S LG SN
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#5254 NX(2)~(5) DIFEUZ 72 ASTER & Landsat D/3 > FEWEI.  poy 2 E1ER P ORGFIROF S % %5

i Shortwave infrared
Electromagnetic Visible green Visible red Near infrared
spectrum about 1.4 um about 1.6 um
Symbol of .
reflectance PGRN PRED PNIR PIRH PIRS
Band 1 Band 2 Band 3 Band 4 Band 4
ASTER
(0.52- 0.60 um) | (0.63 - 0.69 um) | (0.76 - 0.86 m) (1.60 - 1.70 pm)
Landsat Band 2 Band 3 Band 4 Band 5 | Band 5
T™M, ETM+ | (0.52-0.60 pm) | (0.63 - 0.69 um) | (0.75 - 0.90 um) (1.55 - 1.75 pum)
T TT ~ f
NDVI and SAVI NDSI
NDWI

T\ % (Ishiyama et al., 1996). AHFZETIL, BRI OfE
HERELPLDORERLEE LT, 05~07DHHTo %
2720 BEFA 2 WBIHT D0 OMEEHE1FITRT
SAVIE, prep & pa & 2 2000 & 5 AR IZB W
T, prep ™, pnp e SIS Z /2 72T PATREI§ 5
ET, MAEDOEEE 5 ELD O ORPEO B L R S
H25FPFTH5H (ERSDAC, 2003). SAVI & HEAIZILRE L
TH DS, MHIEHEZ 38R S 72 MSAVI (Modified SAVI
Qi et al., 1994), TSAVI (Transformed SAVI . Baret and
Guyot, 1991) 7 EORATRIBIRR SN TS, Lol
WIEHDIXT A — ¥ OFFBIZESIREPLEE D, =
MATINZ T, WERHIETIE 6 DEDFHEIZ/NE W L2
EENTWDLDOT (Ishiyama et al., 1996), AFFZE T E
7 SAVI & Hv 7z,

FTOMWEIZET AI81E L L Tld, Faraklioti ef al. (2001)
DIEZ L2 IEHAL 5% (NDSI | Normalized Difference
Soil Index) 2SFIHTE 5. ZHIUT—fkiz, LoEERIZN
R TR S, ERINETHEML, 1.6pmfHEOmERE
FIMECTIRKRIZR B L W) EICHED . £2T, 1.6um
A3 D F AR T D SR pps & IEARIHE T O BT
onr EDFEITEHTIE, ZOEIKE VT EHFEWEIE
+ (Tabbl) OWMREEIEVI &% %, NDSIIE
KA TEHHENS.

PIrs — ONIR (4)

NDSI =
ors TR

&5, REDEKOKRNMIET HIEEEL LTI, Gao
(1996) 12 & A IEHALKIEH (NDWI: Normalized Difference
Water Index) % W27z, ZAUIKRLE O RGTRIT T HISH T
KRMEZFES, Ehp SR - i RARIMNEIZ 2T T
BT B LV WEICED . EEORNAME L R/IMED
7R RS 5 726012, TTHHEHRE T O RUEE ogrny B £ UK
S & B BRI OWIUHE AL T 5 L4pm fHE DM E
TRAME T OB ppy & D KN TR T 5.

PGRN —_ P1RH (5)

NDWI =
©OGRN + P1RH

ASTER & Landsat1Z, & 312 14um L0y Fid7 <,

FIUTIR DTN Y FTORNEL opy & L THW .
kD3 20i8IESAVI, NDSI, NDWI % F &£ T,
N - Z2hf (2003) D X 9 IZNDXI £ #¢5. NDXIIZX D)%
P 2 BT 2 & T IR B D RRRAT T RE L 72 5.

3.3 TEVyUINTF—%

WRET— 7P OEEERBYIFET 220D T T
FebwV=2AF=%L LT, 77RO 4H (5
1REIR) THEY Y 7)) U 72 FE /L7, BRI EILE
HERBPHRECE-LHTHY), HELS1.2m FTOE
TR L 72, AW CTEBLT 2 BFETOWRIRIICE
b, FIHIZ20064E8 H2H - 3HTH 5. FHFEIEY
TNHHLIE L N T LI E LR L7, SRHGH 5S4
B 2Mb)DEEICE TN, S3OHFEIRIT D (b) & LT
%. S1 & S2DMFITE 2 IR TIRTIZTIL L TV 5,

H 2 TN O S HE RSN (0.4m ~2.5,m)
2B A5G, ENICTHILER (Shimadzu
SolidSpec-3700) & W CTillE L7z, Z ZCR—H#imi2» 5D
P TNEADIINT, FNENEKE S Aml DA FEL I
WO THEZITo72. SHIETH Y TVOROFIZE T
HEUBNATADPNSLL, L0 IEHRGEERT— %
2135720 TH 5. 16 RIOWEKFEOFHEL KHETTO
SRR E LCRT. SRRl R, v 7 IVE
BEOAGEOREINZ TRBEE R L, HERE (B
ppt) & pH Z{lI%E L7z, &9 > TN D51 & pH OMllE
R IRITRT.

4. FRITRER
4.1 NDXIIZ X % MR D IR D FHiZ L

3ot GBI O I NI VA A AT A L, & D53 Aa I & Al
Yo A= BLEEPEIRTE IS X T 2 Mg A U 5. F 72,
SRR ) DRI RS R Lo (FAkt, 5
TR &) b FRIINCLAL T A, VAR - B LT
RIEH ST 57201218, HEDFEHIZLDBEL %
BYAZENWLEE LD, 22T, #1EIRT 2004 4
4, 6, 7, 9 &) 4BFHAD ASTER Wi{% 7 — % % FiWC,
NDXI 2 8% L7, &M O 7 + — VA H T — ARG L
NDXI W% 54 }IZET. 7T —FRmETIE3EBD
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§37e TIEY TV T = ONESREE & pH OUIERER.

Site Sampling date Salinity (ppt) pH
SP1 2 August 2006 13.6 9.1
SP2 2 August 2006 21.9 8.7
SP3 3 August 2006 29.9 8.8
SP4 3August 2006 394 9.3

R, G, BIZZNEFN/NY 3, 2, 1 %% LBT/. NDXI
% L IATFIEDRET A DO TH ), Fikd SAVI, NDSI,
NDWI & 29 3IRIEM O K/NERE MR T 72012, £
NEN%G, R, BIZEID YT/, Zhicky, E4KHhD
3MIAT T TLIIE BN T BIAITRT L 912, AN
CTHEW) O A BEVEIRAEATE VW 13 kR, W21 L 7213
EARtR, MR ORI E NI EFOROME &
%, $7bH, NDXIWEETIZAI - 3O KIEAHF LK
o, RARE RS H G, MAICZ LWIRYE - BE O
WEARCREMTEINS, HEERO LI, HTK
PHEREIL ETTEALTVWEDOT, Wiz EEkit
FEV., 22O RMETIIREFORAETH H%EM
DFEFTEHERTIEL R L TWD EEZ LS.

T A= IVAN T —EREED R 5 TIEIFRPED OIR
B2+ 52 LIZHEETH 525, NDXIEf£IC X
WIELNTF O X ) BB FHZALSREE5 L) 104 5.
RS VA Hldh T —a2— FDIELDENKE L,

26 April 2004

13 June 2004
81°50°53”E

T . =i

R b

80°45°17°E

26 April 2004 13 June 2004

0 60 km
—T/

A 2004 FAZBIT B 4EHIO ASTER D7 + — )V A K 7 —Eifg (L) & NDXIHIE (FE). 74— VAHT—HETOLENSF

LoxisiE, R 13, G:2, B:

31 July 2004

31 July 2004

1) ZNEBONE 30km (2472 o THT A4 2NRK L TW AT
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