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ADVANCES IN STUDY ON THE REMOTE SENSING TECHN-
OLOGY AND GPS AND GIS INTEGRATION SYSTEMS IN
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Abstract Using the green herbage vields,environment and the remote sensing (RS)data
observed in different grassland types in the northern slope of Tianshan,Xinjinag Province
from 1991 to 1996,the correlation analysis and the estimating yield methods were studied
using the 38 technology integration. The methods of processing images,and collecting and
using information,and lining RS data and grassland data were explored in the paper. The
results showed that there existed an obvious correlation between the fresh herbage yields
and RV and WDVI (P<(0.01)in grasslands of four types.the correlation coefficients (r)
were above 0. 679, The study also found that the correlation between fresh or hay vields
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and RVT was better than NDVFin I, and IV types. The opposite was found in I types.
The finest nonlinear geographical .the optical and satellite remote sensing estimating yield
models were made from 6 curve types. The effects were checked by the observing yields
and statistics. The ecological interpretations and mechanism analysis of the results were
given, The total accuracy of the RS estimating green yields was above 75. 8% in large ar-
eas. The objectives were realized by the RS.GPS and GIS and grassland expert system in-

tegrations.
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Fig.1 The grassland resourse RSECTS sketch map
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Talbe 1 The estimating-fresh and estimating hay yield models
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Types . Estimating—resh yield models
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Estimating hay vield models

¥1=15 X [81. 5 — 61- 5482, — 536. 2692, + 487, 691y
—76. 6731‘;]

I F1=15»[174. 59— 168. 103z, + 149, 672z,

Yy =15 > [71-955 + 187.982z; 4 207. 429z +
69. 552x,_

N ¥1=16%[286. 345+ 436. 0242+ 388. 3672, ]

[

I

¥o=15 v [32. 485 — 22.6012, — 277. 895z, +
248 913z3—23. 675, ]

Y,=15 <[85. 395—64. 2745, +52. 02 ]
Y:=15 <[35. 5—15. 0592,]

Y3=15 £[94. 85+ 73. 9235, + 113. §02x, ]

24 EBREFOBEEEMERY AXEERBEANY .5 =2 (CHI {CH2),Y,=Y,(gl,g2), 2 ;
=12 PR EEERE L CHL.CH 2 43 5 % b i 30903 i 1:2.g, BB j AR AT MA M T 01
WY, YR EENTRHE> B, g1 =RV, z2=NDVI,
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BTFRENEUAHSRANESHALEAAR A2 LETR UEHLHENELE. SEL>]
SRVI.NDVI XA S HEREMIEME. —REEESERNARAN, 1/ 1, A7 ES RV]
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Talbe 2 The spectral monitoring and estimating modeis of herbage yieids In different ime and grassiand
types above ground (kg/hm?)

TR AR LT S M R,
The nonlinear monitoring and
estimating yield models
Y=15/(0. 0014+ 0. 023EXP{—RV[)} 0. 982 4753. 546" *
1/¥=—0.015+40. 030/ (NDV I} 0. 987 6586. 813" *
¥Y=15/(0. 003+ 0. 110EXP{— RVI)) 0. 963 1850.254°*°®
1/¥Y=—0.060+0. 105/ (NDVI} 0. 965 1810. 319" *

i) =i

Types  Herbage yields r F

MY Green
FH¥ Hay

Y=15/{0. 002+ 0. 017EXP({— RVI)) 0. 996 5344. 918+
¥Y=38352. 035+ 4537. 0651LOG(NDIV} 0.996 1211. 009" *
¥Y=15/{0. 004 +0. 032EXP(—RVI)) 0.9586 3510.153* *
¥=4295. 2254 2370. 4LOG(NDV ) 0. 990 486. 098" *

#12 Green
T Hey

¥ =496. 135EXP(0- 604RVI) 0. 978 772. 990 *
¥=04§1. 650EXP(3. 197N DVI) 0. 917 1752. 761 *
¥=2380. 985RVIAl. 369 0. 998 1484. 102" *
1/¥=0.015+0. 060/ (NDVI) 0. 995 2031 B30 *

MY Green
T Hay

¥=-1536. 495+ 6851. 985LOG(RVT) 0. 964 101. 948"
¥=14318. 34+11963. 565LOG(NVDI) 0. 958 113.034% "
¥ =461, 925+ 1371. 2251 OG(RV [} 0.9%3 2082. 712"
¥Y=3630- 51+ 2386. 935LOG(NDVI) 0. 990 5048, 470 *

B =Ry 001 BBHFKFE(THD.
2.6 ARRARNGEBEAEFHRENESF HABTARLESABRHEFAE. ERENT
1996-06-01 By 4 P RIMERNE R 4 KPR 5 E %NS RAFTAH, Bl T HitEMERR &
O HRAGROGMAIR A AR BE AN TERE R S RW Rk 4, 8RS T
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25% 1P B BI5 75. 8% .85. 5% .84. T% R 81. 1 % . 97E 755 i b Bl T F R, WEK
S FEERBERNE M AENR, S XS E SRR ER U ER AR T LR EMN KT, &REH
f A NOAA B0 GPS-RS-GIS REMEHF RE A RBETREHARE~ETHIHTSTSN . B
HHMEEZHRI X —F ISR FLENERARANRREEE 4= ENE WAL O E N
s,
*3 FEIABNM >R D EEREME (kg/hm?)
Table 3 The satellite remote sensing estimating models of herbage yields in different grassland types
%) L8 B P AE IR0 SR ST

Types  Herbage yields The finest nonlinear models T F

; i3 1/¥1=—0. 015+0. 030/ (NDV ) 0- 883 119. 845" =
Fresh ¥,;=15/(—0. 026+0. 132EXP(—RVI)} 0. 740 59. 072" "

1 R Y,=3811. 433EXP(4. 581N DV 0. 893 164, 224" *
Fresh ¥ =1073. GB5RVIAZ. 460 0. 944 28%. 450" *

- MR ¥y;=15/1—0. 052+0. 123EXP( —NDVIN 0. 679 61. 627" -
Fresh 1/Y,=—0. 195+0. 525/ (RVT) 0.713 73. 510" "

i MH ¥, =1131, 555EXP(4. ZEONDV ] 0. 930 711. 763"
Fresh ¥ =1097. BaSRVIAL. 559 0. 984 2002, 222"

a4 MAEBSEANGHS HI NN RSHETN >RSI TS IHRE BE =20
Table 4 The resulis of the estimating herbage yields and real herbage yields and effect checks hy the RS
and GIS 1echnology {fresh herbage.n=24)

EXFE S#EGEE DEEM HELTMES WMEHRY BEAE #ERgR
Ploes Total areasthm?) fANE™ Real yields  Relative errors ¥EEEC ) Checks
RS esumating (10Fkg Touwl accuracy
vields (108kg )
B TFRAERE L) 458800, 0 15. 5313 20. 4960 —24.2 75. B i pass
BeEai bR (L)  4802.7 0.4128 0. 3605 14. 5 B5. 5 #i1 pass
BN FEL) 18340.0 0. 7368 a0, 8704 —15.3 84-7 il pess
BN EGERRE(V)  18250.0 1.9783 1. 6645 18. 9 8L 1 il 1T pass

# 1:Plain desert; 1 ;Low land meadow: N ;Desert steppes N ;hill meadow
3 Hik5ink

PR ERREARLE . FERESEAMER GPS-SRGIS- B ¥ REAX KL ERERTE
TR RAEGHAE 0. £ GPS-RSGIS BMEREART AASEMMTRTH 5L HELS
EEMEYHEHAHCE A K- 0T UL BRLT FRE. T+ P RS ELRETRE
FL B S SIS 75 84 .85, 550 84, TH P A1 1% O | B ) Al R IR OB Lk A R E R
i el A T SRR~ ERTEEGHS  HERBTEESHTHBR. AT RSAGIS REWHIT
EEA AR ERRERNERESGFEBUENY B EANTENLUELAEUNESH TR
FHRTE RO REHN THERNEA AN EECARS FERREHT 1 W0 B RVI B8
BMHESAMAAEBTHHERMEEER T A NDVI IR GER8 T MR . Bk B NOAA %8
MREDAS GIS FMHAHIT AW REBIN BT HCES S WA T T FH,. RS HFH. LT
RERAFZHFANEHHERESFE L. WA CPS-RS-GIS fIE M SRR (4S) — AL 2 s
ik . TR AL EME A ER. S8 Ao AR IR A L EBERRERS.GISHI GPS M1/ .
578 B 52 Bt B A R AR B BB R
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