F 6% 54 K

2002 4E 7 A

NERS . 1007-4619(2002)04-0299-08

SRR AL Eh

BTG AR R A R AR

4R Vol. 6. No. 4
JOURNAL OF REMOTE SENSING July, 2002
HH KRG HRERERT R

L 1,2
FHIAR

(L ks BHR G PR Rl 2220, B8 ARST 8300462, JuniRe I G PG B RSB 7HT, L 100871)

B B
Landsat-7 ETM-+ 1% . 13 B 4000 2

AP T2 8 SRS VA T 5 DX - 158 S Bty T K S ) 23 AV O R 2R 92 1o o {6 P i B
Rl RIS T30 A 5 3 25 58 T 7K AL 38 7K 73 R EC A Al B B
LR - ST T K R AN S KAL) LB 77 R SR T RO M TS K AL A Y S

WA, F

I GLDRS 7%t 5 5 Bl i 7c 158 52 B iy HEAT 17 SEHb IR UL, 45 SR AR B J 45 SR AT & 205 - GLDRS 2235 B gt
TR 8 B BOARSERY , PR b S 2K S A S 3t T K 82 [ e AR G 2R 80k 0901,

17 2906 2, HEWT L T b K gl 0, 90 4R
RIEH Xj‘?ﬂﬁT7J<’ﬁ1)ﬁEE’Jﬁ1ﬁEﬁﬁ%ZJ%¥U RS
GIS: GPS — (AL R FIRFSE 77 1), S 2 5B R O
LK R R GOR B4 2 ST e LT B

SKHHA.  GOMTRBUR W BRI R AL, 3 F K, GLDRS B
REISES. TP XEFRRE: A
L5 5
N AGRAR EER) [ R TIRL . KL
AYAE 2K 5 ES R IR, OK MR S5 40 ) 221K

DRI A3 B 3T & AR 3 T K TR K
PSR B4R 8 R ik, T2 TR
RSl R R T Z3 o =83 1 bt AT E = )
FEE, BEEAZEW. AN R
KGR E A A IR TR A BRI T B
RSB AR T KSR 0 SR B AT 2B
7] 1961 41, B 40 SR s, BRIRE R A
T AL M A A AR B RS S A
JETRT BB K S ER B, 2 B8 s FE AN 36 7 A 0 0 2 )
W T 7K B SR AL T KRR SR IR, 70 AR AR LA
St b2 Bk R TR 0 i h & S 0 R R S
12 N T S AR VAR S A b R £ 4 R
SIHT AR RS B A SRR BUS T A R R .
E| P AN S 3 1R KR R R SR B 2 A s K
SCREKCSCHLRAE B B TR AR E K Hs . FIWr e
IKIZ R E R e 45 Tl G, GE 5 RS R X i
KGR AT T BOER I IEAT S W Finch, £
TREREE A FAE M K R R SR N R KA

RS H EA. 2001-06-12; 43T H &8, 2001-12-11

IKSCH & %ﬁ;q:tﬁEFé—l + o F) A &, DEM A SE £
Poe B MRS B R G HERT O Z M TS K B /KX, K
ﬁﬁﬁ??i’@—ﬁku[w 158 A-Komarov 2 A1
B IR R AE T3 W RO T 3 kU B ) ot
FEVE. R0 T AEHS TS OKAL 3m A B A s KL X
N IKALR 771
TN IN T A B T N T LU AT LA e Y
IKEW/N WA RERE, S ERR B AR
2 P BT B RS M A A St S &
IKIEE KRR 55 - # S KALAE & 2] 2— Tms A
A1 A0 3R A B AN E A RE SR A DA S b R B
78RR 5 RS 2% 1 38 AR B ) 28k, A
SCHERS 2 S B 2 YN e 155 2 A8 5 1) 718 BB GBI 9 1Y)
FEA b 05 8l B G PN VS A Y B B Dy L A
X, 255 25 e ot AL PR i KSR (8 A
Landsat~7 ETM &% 2. 3, 4 3 Bt FH 38 BB pe
SR A AIRIFR T 1 SINFE YRR L 45K 43 18 JEk
B, FE S B b S KA, R IEIK o A A S B
GORHA FEA L, 33 57 A 3 K4 RN R TS KA B SE B

HEWH . ERESEMPTARIIIE (973 5H ), o = 75T 5 XA P S T 08 R 70 T B XA S S

BB E(OYRYGR R A R ABATE T In i ASH I PUb TEHR S H SUE R BORE (YR, http://www.cnki.r

YEBTE A BEPER R R (1958 — ), 59 e /R, Bl HAZR B TR IR %l 8002 (T ) B S BB TR T

Jo, KA 60 R ik 2 5,



300 A

ping

¥ F65

2, 2 T VP b KA A B 2 S W AR AR (Mod -
el of Groundwater Level Distribution Using Remote Sens-

ing DA R TRiFR A GLDRS &A1) |

2 ORI 5 N
21 HkOEBUSI SRR RER FTV SRR

TR LIERE AL K E SR S
K 3R B2, FERE S AR R R B 0 5 R T 138
JEEsZ FIEIK A2 R . BRI 3K
Sy e W BN R R R AR T REE . HAK
R = ae®™ @)
R SR W o L3RR B G a0 b HEF
TR AR ) TR K e R bt =
B, AR A,
R, = AB,— b )
Hrp R, ISR LIRS K B, N TLE R
JERBAEAE Y B PGS S AL b 5 TR
AL IR AR R 2251 R 3K (2) 26 4
W BFEARE AT [0 A, ST TR 58 T
A b 73510 0.9960,42.05, 53X 15 B H 3B Beor- 44
DT IR S A8 TR RS A R I8 B D1 1 5 B A
1EH s sl X — 2 FUn] DA TR R0 o 8 pl 3 X
I ESE/
XFAF (L) P A I BB RS BT A B AR
e, RE A (2) &I 75
W, = 91.70 —42.911g(0.996 B, — 42.05) (3)
i N Landsat~7 ETM % B 55 W, 278 ) ETM 1 3%
Boksk i) HIES KA 2,
W T3S AR A, 225K (3) Y RO 22
) T RIS X SIS B G T2 AfFn [l 23 4.
O RIS A TR T L O X 4505 P o B SR fEL Ry
(3)AATREEME IE. Z2h
W, = 65.0—42.9119(0.9963i—42.05) (4)
TEEKEMGICE T M xt B ko 10 I BTHE
B DA K H) B ) R S R
A S B BT 22 57 T3 BOAS A g b A %of
HURZIME 1) ST AE B 22 57 DA S LR STt A 8 4
FAIE X T 7KAR L IR JLF- 2 R T I 2051

FIFRZT AN B (Landsat-7 ETM 55 5 FIEH 7 3B
BINGTRE R FT LAIK R FE T 20 A A e 21 403 B P
S RE REAR D AR . A 3EAE 3K 9 B PR ) Wi i
RE BB/ T HA B = 0 SR 7856 3 S Bt v
B I S R ASARR, TR AR R ) S B R e, AL
AN TE 72088 AEL B X - 358 K 338 JRS2 el 1) 155 45
T AR ) a3k o i W ETM + 3,5, 7
P BRI

2.2 tEKERENBERAZIKEER ETMT KR
RE

SN A A ) M 5 Ry 2020—30%%,
ETM -+ EME A I 54 2R b i ol Fn E 3 9 43 I B R 4
B VRS | A A I 4= 38 K 43, DA DA - 3
RGN RIS, HERAE R SR E ., ik, A30%
FEEHERRAE BT+ 3K @ BT 5N Tt 244
1 55 B B Ak SRR

O R WE NS A L E R
& A ULITE FE e ot E R R T, X T
Filidth TR ETM 504 — ME T0 1Y 6 24 A8 bk 26 B T
i 2,3, 4 BB e e s A 3, AR R0

C,, = 0.00579 B, —0.00308 Bz — 0.002482 B3 — 0.08905
)

K Co WG TOH I FAEE T Bas B2y Bs 4%
Bk ETM 4, 2, Fi1 3 S B e 5

X 1 3 RN AR 0 N R A (5 BB SEAME
7o HOG e R P M s R S e 2 4. e
BRAE B 3K o3 B 48 (8 A RS B
FAEGITE RIS, L4 BB, Hik
wAH AT,

~ 0.6996B, 1+0.5249B; —0.2246 B, +18.83
But = 1.089 —0.00579 B, +0.003308 B; 1+ 0.002482 B5

W4—65.O42.9119{

1.089—0.00579 B,+0.003308 B, +0.002482 B3

(6)
X TRl TR 4 P B A (2) Wk E y .
Rip = 0.9960 B, —42.05 (7
Ru Ay 3B AE 4 B BO- PRI R,
A (6) ()BT
. _ 0.6968B, +0.5228p; —0.2237 3, +18.76
WEANT RS po=7 50— 057, + 0.008385, +0.00kep, 20
®)
A (S)RANAK M)
0.6968 B, +0.5228; —0.2237 B, +20.26 . 9



% 4

BB VR PR R HOFFAT  S PHT E S B T 7K 57 5 A 1Y it AR AL 52 301

i AL, A BB OT 2, 3, 4 P B OEIE 5
JEAE AT AN B Teh 30K 7

3 M KL SR A A ) ST

S PN-FE A Y Fh U N VTR R K AR
b FERK, E A KR R KR SR K,
4 K B 2202 AT B BN KR
HLARRETR (0 L S KR BE R B KB T 13
Bk R B K R4 U0 T e LA - Y
A K B RETE A I B TR LT R,
FTUC AT L S /K 3 T 0 1A A S 5
LA AR B S AL 3K A i R KL A Y
PRI, T A KA R R, 4
TKASE A SRR — S K - 3K SR

b TS 7K A 0 R L TS KA
DALY 2 R A A B A4 Hh R AGE o B4R
i RERS IR FIMET, M TS /KL 9 I A I e 2
T KA A e - IR S SRR

32, y Sy I Hb AT £ 4 3 B A R dl O ¢ =0
S KA K5 7E T 40 ob % 49 TiE T L
Rk,

W(y)=A+ By.max(0. H— H,)<y<H, (10)
b, H O FKHBIRIREE , H, o At K-t %
il TED M S 7K RE T2 B AN E S

H,, R 5 BRAL M A 6 (o) R L 42 HL
HIRBERY H, i, HHEBR R, Rk RE LT8R
PR TR AR —PE, A0 A BB i I AY 3
DR LA X OFE - 3 T KB ¢ = H,
T KA HE KA Wi s OFE 0 K BE 15 B4
GRS y = H— H,» 13K B B/ME Wi
OFE 3K AHEME =0, £35S Ky Wo, s
BORMOi R &z A (10) A7,

W — Was

H,

A= Wi = (Wi~ Waw) 11 B =

(1)
LHEREOHORE,

2

Wo, — Wi

o (12)

W58 XIBAE A K & 290 30— 50mm, 784
IS 2400mm, +3ENE 2 CEEEY E ERE
F Rt B 30K Wo=0, BT DAsth TS K7 At
T Bk Z IR FEAS A MK R T AE BEAS
Zg(12)5,

TEHEL W » Wi F1 H,, BV, 3% R W 0 - 48
TG B O B 2 1 2514 1 3 (10) Ay i gk
Mot KNI ARAE T M 2, A, BT
W1 587K 3B 2R FE R IR T R AR e iy L2, X
F Landsat~7 TR Wi+ 387K 43 19 7 S0E BE A
0. 10m ™, 77 3 J2 - 37K 43 F0 S 7K A3z 22 ] g A 5
S B AR RaE » T Hi S L S KA A 2 AR 4 A B
AoEitE . I 3 PRS- MR R E 3K 4 i
FHR HE S KBLA R R

(1) Ho K bR A L (H ], jT FHb
K EFHEIMERRE WE K ST ROk Ky
Wy » PR IES BT ST 1 1 2 S B 0N 1
P IXFE, 1B IR 2 T K A HbER

(2) B SME(H<H,) KA H & —Fb
TE0 B L R K ALAR 1526 4045V P i 2= B4 330k
J2 KA BB T ATRE

(3) Hu NIKNARMRA BB (H= H,)» H R
IKEARAR, 31 /KA REE 1 B4 1E S B, TS
BESEELH S KA A IE

I A] L, FE S —Fh B0, T 7K 3R, ¥
J2 3 BRI T RCTR PR, H T K AR R R R R
AR £ Ak, Z BT A MBI R AR
SRR TS IK B T o 3%, MR VR b A B
A

F d R W 3K o B A R 3T
=d, i Wy kFR & b HIEAK S LA RANK
(10) o] A2 - 3380K 53 - KA R R R, B,

A=W, B=

2 2
Woax — Wy

H= d+ H, 13
Wrznax - Wrznin ( )

AR ZAZ(4), (9) F(L3) AT LA 3 KAV 8
IR DU 74 B BN 22 e B Y

w2 —[ 65.0—42.911(0.996 B,—42.05)] 2

Hi=d ™t H, 14
Wraaxiwrznin ( )
0.6968 B,+0.5228 B5—0.2237 B, +20.26 :
2 _ _
Winax [65-0 42'9119(1.089—0.00579B4+O.003308BZ+O.00248233 18 6i5)

H53,594=b H)

A UULISLD
Wmax Wmin



302 A

ping

¥ F65

H; F1 HozJ2 435 F ETM -+ B3k BEORN £ 9 B AR
LAY KA

WERIKSCEEL Wona > Wanin A1 H,, ©AT, FH38 B
ST A RO E d W A FEARTT G
TESE AR, WA B R KA,

4 BV e SR TS KA Bk

200049 A 13 H =2 20 B, AFFEA AL B3R
BRI IR A AT T S 5 A 30 A
FERTCEIRE L) Sl T A e A s B P A
JE, HIER W EKE RE 0-10m,0.50m £ 5K
B TKAL, HH BRI K ) 2 R
RIDMERF SO X L 28, i 5 e B T
KA 2 24 35 B IE M TS /K (S8 R B M DAY

4.1 REASLHEINZ

d :Landsat-7 ETM - {5 Wi -+ 37K 73 5 50
iy d:O.lm[m];
Wy : BT AEHE T 7KORD  $58 4 ok T+ 480K 43y

B FERFFE X i 35 10 AMRE S e 7 ok 3K
5y, F4 0 3518505 LT 1000 55 - BE, SR 5 &
TR INK e A RN, B A K R R R 3K
5. B T kI A2 A Bk LK 4y 34.824,
HUZE A FIET S S B F . Wi — 3520

Winin + 206 V375 V2 2 85 45 A b T 1) b 3% 0.08—
0. 10m 540+ 38K 43 JUF- %, 3 36 e T 7K L Bk
BE IR Sk R FE R B, AR W 1 U
/N LAY 2ot 0. 10m IR AR 1 HE K 43 %k
PTG ST S Wi =3-28%0:

H,* H, 233 FAGE T B A& aess L
JBE R T R M 48 M AR A P R O T — 2
SEE MR H, (8, BT A0 RERAIRH R
B PIRP T 005 T H,—6-3m.,

DFERFF X 5 10 A Ho SRR BE . AR 9T
SRS R K AL F M T K TR 12
JERE x FIFIAS H, = H— x A0, BOEAFHIME

OF 30 Iz % 2 ST g it b AU AL
(13) et A7 285 /N Sl S sty K26 .

WALL_ BB A (14), (15) iRk S

1225—[ 65.0—42.9114(0.996 B,—42.05)] 2

Hz:g/1:0.1+6.3><

H;=0.146.3X 12102 (16)
B B 0.6968 B, +0.5228 B3—0.2237 B, +20.26 :
1225 [ 65.074z. 9119( 1.089—0.00579 8, 10.003308 B, +0.002482, 1"
1214.2 (17)

4.2 RPN KAIAYIEIE

AR B TR T Landsat-7 ETM 18 /M5
BE& Btg B Ay 1999-09-13 1999 42 9 H i
SEHAS I K AL, HA 2000-09-13 3 09-20 #1471
STHE L, FHRIAR R KRG EZ, —
BB TR To R R [ g S AL ) I 5 R R
AN XU IR KT A s2mm . o T A BB S K
ALANSEI G 7K A Al AH D 15 B0 e RE 5 A
2000 £ESZIN A 3 7K AR BIE 1999 AEAFF 5 X BE 12
MK, A FRATTAEITRT b T 7K A7 ) 48 P AR AR
BRAZAC AT T WFST, W58 45 SRR I S -5 TR 28 FE ity
H S IKALAE N AR R THAERR 22U AR € » TE R — 12
FHL R KB 2SS L RAR R YT I, A
SCAT 1999 AEFKZE b TS 7K (57 K0 2000 £EFK ZE 3l | 7K
AL Z AR AL T, AR 4fE 2000 45 Sh S B4 mT LA T
YA A 1999 G a0 e R 9 B0 S /KA AT 1999

RN Y AR R

o WS iR
5.1 {HHER

Landsat-7 ETM  EU& HERAR &, 0T LA B L [
F— AR B ALE, R KA, H 20
AR 5 S SRS AR M SR AT L (R 1, 3R 2
Al 1—1&] 4) . GLDRS Ao 235 BoR AL T Hk B
BAAY, L B B AR B 0 s Bk b IS KAz ERAR B
BT AE AR, LT (B2 SR AR e S
PIZEER, HILASCE & GLDRS £ BfAY, Ik
4 VR S KA ST B 2% R AT 53 XA A
sz, DASRANE Sy 2000 42 9 H SR #8575
FUH S KA Kz S B S KA e,

Hs, Hs, H7 43352 M Landsat-7 ETM+ [&1% 3.5,
7k BB AR AR 0 S KA



541 PE VG R R AR RFE SR SR N3 1B S B Y B TS KA 43 A ) i AR BRI 9 303
% 1 FA Landsat-7 ETM+ B BR AR R R B A3 T 7k
Table | Model computations of groundwater level using landsat-7 ETM* mono-band medal
i - 2000 4E 52 30 H T 7K 1999 4F 1R 52 A 1999 4F [ {F L T KB UEMIE/m
= AR N
&l fi H/m Bs Bs Br Hs Hs Hy
1 N37°5.787', £80°48.718' 3.05 164 172 158 3.38 3.07 3.61
2 N37°01.208', E80°53.792' 3.60 134 146 122 4.57 4.09 5.06
3 N37°00.983', E80°53.798' 3.50 137 167 132 4.45 3.26 4.65
4 N37°01.317',E80°53.712' 3.30 156 163 157 3.69 3.42 3.65
5 N37°04.923", E80°45.988' 3.10 180 185 182 2.77 2.58 2.69
6 N37°04.760", E80°45.222' 3.30 172 184 178 3.07 2.62 2.84
7 N37°01.779', E80°56.379' 3.40 133 149 127 4.61 3.97 4.85
8 N37°01.467", E80°57.074" 4.30 87 111 78 6.29 5.49 6.45
9 N37°02.218', E80°55.317' 2.20 166 177 165 3.30 2.88 3.34
10 N37°01.965', E80°55.045" 3.10 165 170 163 3.34 3.15 3.42
11 N37°04.810", E80°49.042' 3.15 148 164 154 4.01 3.38 3.77
12 N37°05.115", E80°49.036' 3.20 147 160 154 4.05 3.54 4.17
13 N37°01.685', E80°53.480" 3.50 139 153 136 4.37 3.81 4.49
14 N37°02.430", E80°53.808' 3.00 171 179 169 3.11 2.81 3.19
15 N37°02.103', E80°54.361' 3.30 152 164 150 3.85 3.38 3.93
16 N37°01.497", E80°54.203' 3.30 147 162 144 4.05 3.46 4.17
17 N37°00.453", E80°53.371' 3.50 126 146 125 4.81 4.09 4.93
18 N37°00.816', E80°53.772' 3.50 142 163 133 4.25 3.42 4.61
19 N36°58.825", £81°06.095' 5.10 106 118 87 5.68 5.21 6.29
20 N36°59.747", E81°06.855' 3.70 141 141 139 4.29 4.29 4.37
v < A N QO AR U O = S 3 0.803 0.929 0.816
7 6 ” ;
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Fig- 1 Graph of field measured data and computed

data from band 3
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Fig, 2 Graph of field measured data and, computed
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Table 2 Computations of groundwater level using landsat-7 ETM+ multi-band model
o 1999 4F EE b S K7
53 . 2000 4E 530 s 1999 4F R 5% BEAE —
o P2 N B /m
B2 TKAGE H/m
B2 B3 By Hosy
1 N37°5.787' , £80°48.718' 3.05 132 164 138 3.06
2 N37°01.208', E80°53.792 3.60 114 134 135 3.45
3 N37°00.983", E80°53.798’ 3.50 117 137 130 3.51
4 N37°01.317", £80°53.712' 3.30 126 156 134 3.23
5 N37°04.923", £80°45.988' 3.10 142 180 141 2.85
6 N37°04.760", £80°45.222' 3.30 140 172 141 2.90
7 N37°01.779", E80°56.379’ 3.40 115 133 138 3.38
8 N37°01.467", E80°57.074’ 4.30 84 87 133 4.29
9 N37°02.218", £80°55.317' 2.20 134 166 140 2.99
10 N37°01.965", £80°55. 045" 3.10 132 165 137 3.07
11 N37°04.810", £80°49. 042’ 3.15 124 148 141 3.14
12 N37°05.115", E80°49.036’ 3.20 120 147 140 3.20
13 N37°01.685", £80°53.480’ 3.50 115 139 131 3.49
14 N37°02.430", £80°53.808' 3.00 136 171 138 2.99
15 N37°02.103", £80°54.316' 3.30 124 152 135 3.25
16 N37°01.487", E80°54.203’ 3.30 121 147 137 3.26
17 N37°00.453", E80°53.371 3.50 109 126 138 3.48
18 N37°00.816", £80°53.772' 3.50 116 142 136 3.38
19 N37°58.825", E81°06.095' 5.10 91 106 110 4.43
20 N37°59.747' , E81°06.855' 3.70 117 141 127 3.54
< A N QO AR U T = S 3 0.901
o 2000473 SR
1999 LR I 7R £ I KK fr
5
E
= £y
= o3
i__]
2 o
P b T A for e 0] (2
1 J L L
1 5 9 13 17

P 3 Y b S A0 RS 7 3 B R h £ 5
Fig- 3 Graph of field measured data and computed

data from hand 7
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Fig- 4 “Graph of field measured ground water level and

computed ground water level by multi-band model
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Research on Model of Groundwater Level Distribution in the Oasis
and Desert Ecotone Using Remote Sensing

et 1,2
TASHPOLAT Tiyip - ABDUWASIT Ghulam
(1. School of Resources and Emironmental Science, Xinjiang University, Urumgi 830046, China;

2. Institute of Remote Sensing and Geographical Information System, Peking University, Beijing 100871, China)

Abstract: The purpose of this study is to determine the depth of occurrence of groundwater and to evaluate the ground-
water level distribution in the oasis and desert ecotone- In this research, on the basis of the regression analysis of ground-
water levels and soil water content data measured in the field, a model of groundwater level distribution using remote
sensing (GLDRS) was established using Landsat~7 ETM 1 image by dint of practical work and field data examination-
To obtain water content of soil precisely using Landsat~7 EFM+image, which is related to the remote measurement of
groundwater level. the concept and model of optical vegetation cover is led in-

The results of the experimental teste of the GLDRS model in the oasis and desert ecotone of Qira county, Xinjiang
Uyghur Autonomous Region are discussed- A good correspondence (correlation coefficient is 0.901) was obtained be-
tween the groundwater level at control points, where direct measurements were made, and those derived from Landsat~7
ETMtdata- Groundwater level distribution in the whole ecotone was evaluated and presented in the form of thematic
maps -

Key words: oasis and desert ecotone; processing of remote sensing image: groundwater level ; GLDRS model
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