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Analysis of tme series spectrun feature parameters derived frandam inant

natural grasslands in the region around Qinghai lake

ZHANG FengL i', YN Qiu', KUANGDingBo', L | Feng-Xia’, ZHOU Bing-Rong® (1 Shanghai Institute o
Technical Physics, CAS, Shanghai 200083, China; 2 M eteorological Research Institute & Qinghai Province, X ining 810001, China). Acta
Ecologica Sinica, 2005, 25(12): 3155 316Q

Abstract: Grassland show s distinguishable seasonal patterns at different grow th stage, w hile at a given time the grow th rhythm
of different grasslands diverges greatly. Those changes can be recorded in gpectroscopic measuranent performed at different
tme Thus, ranote sensing is found extramely useful for the study on grassland ecology.

This letter reports the ranote sensing investigation on natural grasslands including alpine dry steppe, mountainous dry
steppe, paludificationmeadow and mountainousmeadow around Q inghai lake, w ith them easurement being performed on seven
selected measuring ots Ground hypergectral dataw as collected at sixteen consecutive times from M ay to October in 2003
using GER 1500 sectrometer w ith strict calibration The vegetation index, derivative gpectrum, vegetation gectral feature
extraction model, and continuum nomalization technology are used to extractmany gectrun featureparaneters The analysis
on the time patterns of those feature parameters gives 14 time series ectrun feature paraneters that clearly reflect the
development of the grasslands The 14 paraneters are green peak position X, yellow edge position Av, red valley position X,
red edge position A/, slope of yellow edge Sy, slopeof red edge Sv, net height of green peak H ¢, net depth of red valley w ith
continuum reamoving H ', w idth of green peak at half height A, w idth of red valley at half height A, net areaof green peak
Ac, net areaof red valley w ith continuum removing A 'r, position difference of red valley and green peak e, and nomalized
difference vegetation index NDV | The four kindsof natural grasslands show different gpectral features Thus, our preliminary

measurenent indicates that it is possible to use the expermental technique to ort the grasslands It is expected that the
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detailed experment by increasing num ber of the data samplingswould lead to accurate grassland classification Among all those

paraneters, it isfound that &r, A, Sv, Ae, Ar, A'r@ndNDV | gppear to bemore mportant than the others

Key words natural grassland;, time series pectrum feature paraneter, grow th period; divergence
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Table1l Typeascriptionsof each measuring oot
( )
. ype ascriptions (Q inghai Province natural grassland classification systan)
Spo Class Group Type
11 A Ipine dry steppe Grasses Stipa purpurea
12 A lpine dry steppe Grasses Stipa purpurea
21 M ountainous dry steppe Grasses A chnatherum s lendens
31 Paludification meadow Cyperus K obresia kansusnsis
32 Paludification m eadow Cyperus + K obresia tibetica+ Carex
41 M ountainous m eadow Cyperus K obresia humilis
42 M ountainous m eadow Cyperus + K obresia hum ilist Forb
, 2003 5 10 16 ( 2
, 10d 1 5d , .7
GER 1500 512 , 350 1050mm, 3% 0.1° 3im
2 16
Table 2 Date of 16 exper ments
Time 1 2 3 4 5 6 7 8
Date 5 10 5 19 5 29 6 9 6 19 6 30 7 9 7 19
10M ay 19M ay 29M ay 9 June 19 June 30 June 9 July 19 July
Time 9 10 11 12 13 14 15 16
Date 8 11 8 18 8 29 9 9 9 19 9 28 10 14 10 21
11Aug 18A ug 29A ug 9 Sep. 19 Sep. 28 Sep. 140Qc¢ct 210ct
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Fig 5 Change ruleof time series pectrumfeature paraneters through grow th period for 4 natural grasslands

2 Fromleft to right the

16

separated 4 types are alpine dry steppe, mountainousdry steppe, paludification meadow , and mountainous meadow in turn A nd date of 16

time sequences is listed in table 2
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Table 3 D ivergence of time series gpectrum feature parameter s of natural grasslands
Feature parameter X Ay R N Sy Sv He
35" Q 7318 Q 7500 Q 7074 Q 7468 Q 7242 Q 7431 Q 7044
Feature paraneter H'r MG MR Ac A'r &G NDVI
34D Q 7278 Q 7494 Q 7496 Q 7366 Q 7467 Q 6600 Q 7440
4
, 4
16 , 14
, N N Sv Me MR
A'r NDV I
References
[1] Tueller P T. Ramote sensing technology for rangeland management applications Journal & RangeM anagement, 1989, 42(6): 442
453
[2] Sheng YW, ChenW Y, XiaoQ G, etal M acro-classification of plant using meteorological satellite vegetation index in China Chinese
ScienceB ulletin, 1995, 3(4): 68 71
[3] Agraval S, Joshi P K, ShuklaY, etal SPOT VEGETAT ION multi-tenporal data for classifying vegetation in south central A sia
Current Science, 2003, 84(11): 1440 1448
[4] Wolter, PT, M ladenoff D J, Host G E, et al. Improving forest classification in theNorthern L ake States using multi-tenporal landsat
images Photogramnmetric Engineering and Remote Sensing, 1995, 61(9): 1129 1143
[5] Zzhao Y S V egetation ramote sensing In: Huang R H ed Principle and method o remote sensing app lication and analysis Beijing:
Chinese Scientific Press, 2003 366 412
[6] WanYB. Theexploitation and environment protection of Q inghai grasslands Prata Culture d Qinghai, 1992, 1(4): 17 21
[7] TianQ J, MinX J Advance in study on vegetation indices A dvance in Earth Science, 1998, 13(4): 327 333
[8] ChenSP, TongQ X, Guo H D. Hypergectral renote sensing mechanisn and material recognition In: Chen SP ed T he research on
remote sensing mechanisn. Beijing: Chinese Scientific Press, 1998 139 233
[9] TanQ, Zhao Y C, TongQ X, etal Feature extraction model in vegetation spectrum dimension Renote Sensing Inf omation, 2001, 1
(1): 14 18
[10] Clark RN, Roush T L. Reflectance pectroscopy: quantitative analysis techniques for remote sensing gpplication Journal o Gegphysical
Research, 1984, 89(1): 6329 6340
[11] PuRL, Gong P. Application of hypergectral renote sensing in geology. In: PuRL. Hyperspectral ramote sensing and its app lications
Beijing: Higher Education Press 2000 47 8Q
[12] Miller JR Season patterns in leaf reflectance and red edge characteristics IntJ RenoteSens, 1991, 12(7): 1509 1523
[13] SunJX. Featureextraction and selection In: Pan Sed M odern pattern recognition Changsha Publishing House of N ational U niversity
of Defense Technology, 2002 190 242
[2] , , , , 1995, 40 (1): 68 71
[5] . : , 2003 366 412
[6] . . , 1992, 1 (4): 17 21
[7] , .. . , 1998, 13 (4): 327 333
[8] , , - , 1998 139
233
[9] , , . . , 2001, 1(1): 14 18
[11] . , 2000 47 8Q

, 2002 190 242



