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1
Table 1 Regression models bet ween vegetation index and aboveground biomass
in Gannan pastoral area ( P<0.001,N =199)

Model Vi Equation R? F
1 Linear model EVI y=15 860x - 3 361 0.584 276.37
y=ax+b NDVI y=17 470x - 7 202 0.308 87.55
2 Exponential model EVI y =953, 7% 94x 0.631 337.21
y= ae™ NDV | y =421, 6e3 3 0.361 111.27
3 Growth model EVI y=e(6.86+2.94% 0.631 337.21
y=elarx) NDVI y=e(6.04+3.389 0.361 111.27
4 Logarithm model EVI y =10 880 + 8 835Inx 0.571 261.72
y=a+Hdnx NDVI y=9 637 + 12 660Inx 0.303 85.65
5 Power model EVI y =13 583xL 665 0.636 344.64
y=axP NDVI y =10 996 x2 469 0.362 111.90
6 Polynomial model EVI y= - 3943 +16 330x - 400. 6x? 0.584 137.49
y=a+bx +cx? NDVI y=37.7- 2390x + 13 4402 0.309 43.89
16000 16000
2 14000 T 14000 i *
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Fig.1 Comparison of the regression models between grasdand aboveground biomass, NDVI and EVI in Gannan pastoral area
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Table 2 Accuracy evaluation for the optimum simulated model of grasdand aboveground biomass ( y)

EVI EVI EVI y y ( ) ( )
EVI vaue No.stes Mean Std. error Mean y Std.error  Mean accuracy Mean error Postive error Negative error
<0.4 14 0.367 0.031 2965.5 1099.0 58.9 41.1 28.7 - 68.9
0.4 0.5 25 0.443 0.030 3503.5 1030.7 70.2 29.8 20.8 -38.2
0.5 0.6 63 0.545 0.032 4983.2 1488.0 74.6 25.4 16.0 - 35.6
0.6 0.7 57 0.652 0.028 7 317.4 2 007.6 82.5 17.5 17.7 -17.3
0.7 0.8 31 0.739 0.022 8342.7 2 008.6 8l1.1 18.9 16.5 -21.0
>0.8 5 0.831 0.026 9 470.0 2235.8 80.4 19.6 19.8 -19.6
0 0.1 199 0.603 0.126 6 200.6 2608.1 76.7 23.3 18.4 -28.6
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Fig.2 Average 10 d dynamics of grasdand vegetation biomass during 2001 - 2008 in Gannan Prefecture
F: First third of the month; M : Middle third of the month; L : Last third of the month
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Fig.3 The 10 d dynamics o grasdand vegetation biomass from 2001 to 2008 in Gannan Prefecture

F: First third of the month; M:

Middle third of the month; L : Last third of the month
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, ,  894.57 kg/ hm* ,
3
2.4
2001 - 2008 , ,2005
, 129.13 kg, 2006 ,2007 2002 113.17,110.66  109.00 kg
8 109.31  kg( 4) 8 2001 - 2007
2.5
5 6 2001- 2008
( 5 5-10 37.3%,16. 7%
19.3%
, 2001- 2008 , 2005 , 395.32 SHU, 8
18.9%( 6) , , ,
3 2001 - 2008
Table 3 Result of the monthly maximum grasdand aboveground biomass density during
2001 - 2008 in Gannan Prefecture kg/ hm?
Item Lowland Warnrtemperate Marsh  Temperate Temperate meadow  Alpine brush Alpine Average
meadow herbosa steppe steppe meadow meadow value
1 Jan. 553.51 490.17 750.23 472.69 526. 47 669.91 627.78 662.99
2 Feb. 537.40 539.21 754.11 491.99 558.41 706.02 652.91 697.67
3  Mar 505. 56 631.80 757.71 495.45 540. 82 711.09 651.01 702.19
4 Apr. 624.49 1128.15 1025.67 566. 85 719.93 843.69 793.94 837.42
5 May 1 408.63 2531.24 2642.29 1407.15 2 383.64 1 946. 96 1863.10 1940.72
6  Jun. 3 106.22 3 601.47 5658.17 3089.31 4797.93 4 462.38 4 468.47 4 455.25
7 Jul. 4 920.01 3 896.35 7294.27 4 219.68 5 410.40 6 398.72 6 400.20 6 370.96
8 Aug. 4391.90 3313.02 6 603.86 3367.80 4 252.39 5 957.76 5808.60 5 905.97
9 Sep. 3417.86 2 686.82 4708.31 2474.36 2 877.08 4 262.89 4049.79 4215.04
10  Oct. 1942.52 1 643.62 2404.68 1 384.95 1630.19 2128.65 1975.21 2102.78
11 Nov. 785.75 938.97 1115.13 628. 98 795.18 941.78 889. 36 934.18
12  Dec. 610.15 580. 25 819.29 501. 49 587.06 709.98 677.57 704.51
5-10
Mean of May to Oct. 3197.86 2 945.42 4885.26 2657.21 3 558.60 4192.89 4094.23 4165.12
1-4
555.24 697.33 821.93 506. 74 586. 41 732.68 681.41 725.06
Mean of Jan. to Apr.
11- 12
697.95 759.61 967.21 565.23 691.12 825.88 783.46 819.34
Mean of Nov. to Dec.
Mean of cold season 626. 59 728.47 894.57 535.99 638.76 779.28 732.44 772.20
1-3 11- 12 2005 - 2007 , 2001 - 2008 8 The data in January, February , March, No-

vember and December are the average val ues during 2005 - 2007 , and the rest data are the average val ues during 2001 - 2008.
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(1-4 1-12 ) (5-10 ) ,
4 2001 - 2008
Table 4 Yearly fresh weight of aboveground biomass during 2001 - 2008 in Gannan Prefecture x 108 kg
Item 2001 2002 2003 2004 2005 2006 2007 2008 8 Mean
Maqu 38.64 41.21 37.92 39.54 47.71 42.53 41.53 37.78 40. 86
Luqu 17.33 18.73 16. 85 17.67 20.88 19.35 18.66 17.38 18.36
Xiahe 18.58 20.45 19.74 20.54 25.41 22.02 22.12 20.86 21.21
Hezuo 6.35 6.79 6.43 6.77 8.26 7.02 6.93 6.77 6.91
Lintan 1.84 2.12 1.98 1.94 2.38 2.09 2.04 2.12 2.07
Zhuoni 11.96 12.71 11.86 11.89 15.56 13.00 12.38 12.42 12.72
Zhouqu 2.13 1.97 2.14 2.01 2.60 2.18 2.14 2.24 2.18
Diebu 4.87 5.02 4.71 4.56 6.34 4.97 4.87 4.68 5.00
Tota 101.70 109. 00 101.64 104.92 129.13 113.17 110. 66 104.25 109.31
(5-10 ) The data are the average values of the monthly maxi mum aboveground biomass dur-

ing the major growing period of grasdand(from May to October) .

5 2001 - 2008 (5-10 )
Table 5 Dynamics of monthly carrying capacity in grasdand growing period (from May to October)
during 2001 - 2008 in Gannan Prefecture x10* SHU
Month Maqu Luqu Xiahe Hezuo Lintan Zhuoni Zhouqu Diebu Tota
5 54.18 24.06 28.83 9.59 3.62 19.18 5.37 8.87 153.69
6 126. 27 58.61 68.79 22.92 7.73 44.30 8.00 17.99 354.61
7 189.23 84.68 99.81 32.53 9.81 60. 35 9.28 22.92 508. 62
8 180. 04 80.30 91.65 29.95 8.46 53.97 8.03 19.80 472.19
9 129.88 57.14 64.56 20.80 5.56 37.94 6.14 14.86 336.88
10 64.32 27.83 31.37 10. 27 2.91 18.93 3.59 8.43 167. 66
5-10 Average 123.99 55.44 64.17 21.01 6.35 39.11 6.74 15.48 332.27
6 2001 - 2008 (5-10 )
Table 6 Dynamics o yearly carrying capacity in grasdand growing period (from May to October)
during 2001 - 2008 in Gannan Prefecture x10* SHU
Item 2001 2002 2003 2004 2005 2006 2007 2008 8 Mean
Maqu 109.15 126.23 116.16 121.09 146.04 130.28 127.20 115.72 123.99
Luqu 50.95 56.77 51.07 53.54 63.28 58.65 56.55 52.68 55.44
Xiahe 53.30 62.23 60.07 62.51 77.37 67.00 67.32 63.55 64.17
Hezuo 18.22 20.77 19.68 20.71 25.27 21.47 21.22 20.72 21.01
Lintan 5.50 6.55 6.12 6.00 7.34 6.46 6.30 6.53 6.35
Zhuoni 34.03 39.46 36.83 36.92 48.30 40. 36 38.43 38.55 39.11
Zhouqu 6.58 6.10 6.63 6.23 8.04 6.76 6.61 6.94 6.74
Diebu 14.77 15.57 14.63 14.15 19.67 15.43 15.10 14.53 15.48

Total 292.50 333.69 311.18 321.15 395.32 346.42 338.74 319.21 332.27
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Remotely sensed dynamics monitoring of grasdand aboveground biomass and carrying capacity
during 2001 - 2008 in Gannan pagtoral area
LIANG Tiarrgang' , CUI Xia® , FEN G Qi-sheng* , WANG Ying' , XIA Wen-tao*
(1. Key L aboratory of Grasdand Agro-ecology System, Ministry of Agriculture; College of Pastoral
Agriculture Science and Technology , Lanzhou University , Lanzhou 730020, China; 2. College
of Earth and Environmental Science, L anzhou University , Lanzhou 730000, China)

Abstract : Monitoring grasdand aboveground biomass (GAB) is not only an important content for the research
of spatial patternsof grassand resources, but isaso a bassfor theintegration analysis of the balance between
grasdand forage supply and livestock demand. Grasdand investigation data from 2006 - 2008 and Terra/
MODIS (Moderate-resolution Imaging Sectroradiometer) daily surface reflectance product of MODO9GA in
Gannan pastoral area, were used to establish both a monitoring model of GAB , and the 10-day , monthly and
yearly dynamics of biomass and theoretical livestock carrying capacity during 2001 - 2008 in Gannan Prefecture.
And each county was s mulated and analyzed. Results suggested that the power function of MODIS- EV I (En-
hanced V egetation Index) can best smulate the green yield of GAB in Gannan pastoral area. The mean preci-
sion of the monitoring model was 76.7 %, which might smulate the GAB dynamics in the period from May to
October when the grasdand was at a good growing stage. It mainly concentrated in the periodfrom thefirst 10-
daysof May to the third 10-days of October during the grassand growth time. During this period digital images
of the maximum GAB in a 10-day period may objectively reflect the general rule of grassdand growth, but afew
of the digital images of the maximum GAB were severely affected by rainy or cloudy weather condition which
lasted along time and covered alarge scale, with a consderable changein the quantity of grazing livestock. The
dynamic curve of the monthly maximum GAB for each grassand type during 2001 - 2008 was characterized by a
unimodal parabolaform. The average maximum GAB appeared in July, but the month that the GAB reached
the maximum value varied from year to year, mainly in the period from July to August. There were great
differencesin the overall biomassesin different yearsin the Gannan pastoral area. The average overall biomass
during those yearsin the overall Prefecture was 109. 31 x 10 kg. The highest val ue appeared in 2005 (129. 1 x
10° kg) , followed by 2006 and 2007 , which reached 113.2 x 10° , 110.7 x 10° , and 109. 0 x 10° kg , respectively.
Due to the differences of weather condition, grassand area and growth situation, there was a sgnificant differ-
ence for the theoretical livestock carrying capacity in each county.

Key words: Gannan pastoral area; grassand aboveground biomass; grasdand carrying capacity; remotely
sensed monitoring



