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An infroduction of China’s pilot site

Inner Mongolia Grassland Ecosystem Research Station (IMGERS),

Chinese Academy of Sciences.
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Developing and calibrating
grassland Above Ground Biomass
(AGB) estimation model. The
grassland AGB includes standing
AGB and theoretical AGB.
Developing and calibrating
Fractional Vegetation Cover (FVC)
and Leaf Area Index (LAI) estimation
model.

Building and validating Net Primary
Productivity (NPP) estimation model
based on CASA and improved
CASA.

Grazing monitoring based on
remote sensing. The grazing
monitoring includes grazing intensity
and livestock production.
Hyperspectral remote sensing
application in grassland.
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The location of IMGERS &
The grazing experiment samples
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How we link works in pilot site
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Current works

More studies on grazing intensity
AGB improvement
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More studies on grazing intensity

Monitoring Vegetation
time background



Changes in NDVI time-series for a grazed grassiand

Vegetation index

Base |

Growth period

. vegetation index
\ derived from high-temporal-resolution
such as MODIS.

How grazing inc

\ remote sensing

Post-growth period

Day of year
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RADI

dents are captured using
(e.g. NDVI) time-series

GlI is the grazing intensity index which quantifies GI; VI is a

30,
vi . -VI

peak ~ "+ base

vegetation index such as the NDVI or EVI; Vlpeak is the value
of the vegetation index at the peak growth stage; Vlbase is the
value of the vegetation index before the returning green stage.

t is the day of the year in the growth period
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Validations
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The average Gll in a province is
significantly correlated with SR

The yearly maximum NDVI is
correlated with SR

Superior grassland conditions can
accommodate more SR:

2

=
The median values for sample plo’rs‘@%
horizontal lines in Figure) are 0.1052,

0.1309, 0.1403 and 0.1673, confirming
that Gll consistently shifts to higher
levels as Gl increases.
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Stocking rate (sheep unit/ha)
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Experiment:
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Improvement on Grassland
aboveground biomass

Temporal

LI Fei, ZENG Yuan, LUO Juhua, MA Ronghua, WU Bingfang. Modeling grassland aboveground biomass
using a pure vegetation index. Ecological Indicators, 62(2016): 279-288
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Standing AGB estimates in Inner Mongolia
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Thermal grades >0 °C Annual Suitable thermal zone
cumulative
temp. (°C)
Frigid <1300 (Alpine) Frigid zone
Cold temperate 1300-2300 Cold temperate zone
Cool temperate 2300-3700 Cool temperate zone
Warm temperate 3700-5300 Warm temperate zone
Warm 5300-6200 Temperate subtropics
Subtropical 6200-8000 Equatorial subtropics
Tropical >8000 Tropics
Humidity K-value Suitable natural landscape
grades
Extrarid <0.3 Desert
Arid 0.3-0.9 dS:;r:alrc:)esert (desert steppe, steppe
Semiarid 0.9-1.2 ;'ng::rl]a steppe, xerophytic forest,
uhumid 1215 ot e, seppe, meston
Humid 1.5-2.0 Forest, tundra, meadow
Perhumid >2.0 Forest, tundra, meadow



Differentiation of grassland types in Inner Mongolia

Tﬁﬂimm(r) :':Elz Hﬁ;ﬁiﬁ J\IEH&

DD 400 50D 1200 1600 2000 iﬁ%ﬂFi E K
1643 : 1K 50 I
DBl LR e T
ipol BN, 17 36 S miR S, Sl L B L EER o '
D Ig44 ¢ IIH S g | |
L ERET L OmE g
oapn 2 HESENS I T F 37 S RISt - 2 COERES O EESE &
 IIIG 45 IIIH =2 High oW 200 400 600 AN
I g q’?ﬂﬁ AGB (g/m?)
srop| A IIIELD ACITS 24N 31 N I F 38 RHRENRHOHRMHRITH % =k ilias 5
' I 48 ! ITH 53 =
I¥ IV IV o ' EEE C R = -
copplht | IVELL A\ C1s N Des N IVEs? NIV F 39 EERENERSUHAEN L L EEEE  EER | ne 2000 400, 600
Ve 4T L VRS B AGB (g/m’)
\ V F 40 S DihmE  dREie | g
ponlYAS | VB2 V19 VD2E N, WVE33 BRI HE R . RIE g
V1027 ; : £
iFin ' '
VI B 13 TRERE N VI E 34 VI F 41 ' ' LSS~ bigt 4 5
THTET T\ TARIE \ TN B mER | ey
a000 VI & B IVETRIREEME O\ VI C 20 N HEAZE N @iEoties Rt "B ) 2 niEds )
T AT VI F 42 » VIG 43+ VIH 56 100° E
1’;#"&* fihis T \Thiha i \men R E L on E
LR | e mRELY  \RASRFERR Emh mHE 0 BEEE . BER
0.3 0.9 1z 15 20 ' '
HEC>ITER Z8) EEE : E=rf0 1T B
( Bl L ERpam—Lt, FEmSEA  FMFHEmH S AEE T2 e FrRE<)
11a BT ER R, mlmnEE 1510 ENRT TSR, SILERHE 29 [E B4R SLE . ) )
2 [IA TEABETF L HE T 16 IIC ST | B 2 30 [IE ESE R e Hy L:ml temperate-arid 'lmjnpcmlc zonal sc‘mldcscrl
3 IIIA Hiﬁﬁ;iﬂ%ﬁ?ﬁ% lT IIII: Hiﬂﬁ:‘:iﬁﬁ;_ﬁﬁﬁﬁﬁ 31 IIIE %ﬁ&ﬁﬂ‘ﬂﬁﬁﬁﬁ\ (‘t)l\l ICITII)R)I“&[[\)-SCYI‘IIk\rld lcmpcmlc l) [)XCL\I slcppc
4 IVA (EFEiR T EE B Ee 15 TVC BES M TS S g o (S 2k 32 IVE BES g iEm @4 Cool temperate-subhumid meadow steppe
5 VA BB T IR 19 VO R T TFNHEFRE-ERERE 33 Vi BEE RS -E0 0 125 250 500
£ V14 TFHAET THETESE 20 VIC T T TFHREFRE-ERERZE 4 VIE THEEREENE - — kT
T VLA $EHAET RS 21VIC srdv T FRi SR 35 VIE 5 3R iE a2
8 [ B TERFERE. SRR 22D Bl mER. mLERERE 56 F E4HEERTE. e v
9 IIF Bn T2 TR 23110 Fm Ryl L e s R 37 IIF Fm R Em O 2s
10 I1IB %Fﬂiég%g?ﬁ’é 24 11D %aﬁ%ﬁ%ﬁggi 3a IIIF %aﬂgggilgiﬁgﬁﬁ S 1_ | d 1_ b 1_ f | d
11 IVE EER T 2EiE S 25 IVD B R T [ 39 IVF BEiR | E4d
A LR pes and frequency
13 VIE 1 21 T 27 VID TFHRE FEAMZE 41 VIF FHEE 2 2
14 VIE Nﬁ:F%m’rﬁmrErEéL"* 25 VID BT RIS 4z VIF s 3iBams Types a nd freq U ency

histograms of grassland AGB
for each grassland type in Inner
Mongolia



PVI model performance-1

Grassland Type PVI PVI model r RMSE(g/m?  RE (%)
)
. 35139.18x+37. 001 4759 4346
y=163.95x 0.88 54.84 38.07
y=780.72x+2.2 35.16
t B (iool POV A 0.92 46.81
ert”pera e'ta” y=788.65x 0.92 46.83 34.40
Grassland Type PV PVI model r RMSE(g/m?)  RE (%) e y=1434.43x+4. 0.89 52,80 54.15
y212486X+194 33.14 semidesert PEVI 6§
HIB Cool PRVI 8 0.94 33.14 y:(ls411$52.§4x 0.89 52.87 51.83
) y=617.25x+17. 0.88 55 61 54.67
temperate-arid y=138.14x 0.93 36.02 37.19 PMSAVI 91 : '
temperate zonal y= 41.74 y=670.32X 0.87 56.78 49.70
semidesert  PNDVI 633.53x+8.68 093 3624 . y0025448  OSL 5128 4806
y=663.87x 0.93 36.71 39.70 y=126.79x 0.76 64.33 42.03
I11C Cool y=137.71x+26.7 0.90 4051 36.23 IC Cool y=554.57x+17. 0.77 62.74 46.63
temperate- PRVI 8 temperate- TPV 22
orid 150.97 0.88 43.75 34.30 Pe ” y=611.53x 0.76 63.41 42.71
semiari y=109.2/X ' . ' semiari y=1180.84x+1 0.80 58.86 43.90
temperate PNDVI y= 808.48x-8.32 0.90 40.45 35.60 . ‘eigﬁ’i'tgte . PEVI 2.17
typical steppe y=773.08x 0.90 40.67 34.25 ypicatsierp y=1263.10x 0.80 5921 4224
—135 01x 14.66 y=545.15x+8.4 0.75 64.53 53.10
y=. oo 0.92 56.61 : PMSAVI 8
11D Cool PRVI 20.94 y=572.14x 0.75 64.67 52.70
temperate- y=127.63x 0.92 57.20 12.67 y=135.97x+34. 0.93 39.25 16.62
i = . PRVI 69
subhumid y=1041.38x 0.89 67.49 19.75 y=155.07x 0.92 42.06 17.48
meadow steppe  PNDVI 114.12 —845x.38.58 0.01 4250 18.29
y=782.85x 0.86 75.78 18.24 t!r:q'?);;’g PNDVI 52738.68xl 0.1 44.37 18.71
. }1,:122,52x+27.9 0.94 44.70 33.18 subhumid - )6/21(5499.50x- 0.88 49.25 19.78
. dow steppe -
Entire stud mea y=1464.46x 0.88 49.30 19.93
area Y y=136.67x 0.93 48.57 32.24 y=879.33x- 090 4551 20.10
PNDVI y=783.13x-8.16 0.92 49.60 34.73 PMSAVI 56.24
y=757.62x 0.92 49.83 33.92 y=725.42x 0.88 48.70 21.93
V= 0.86 56.26 4364
PRVI 116.39x+41.29
y= 141.33x 0.83 62.21 38.73
y= 656.73x+ 0.84 59.93 40.39
PNDVI 7.13
PVIls calculated from MODIS data Entie stuy y=esix 084 6005 3aL
area y=1326.55x+5. 0.85 57.58 43.02
PEVI 5
y=1361.58x 0.85 57.65 41.83
y= 0.82 63.11 50.20
PMSAVI 617.90x+4.59
y= 631.78x 0.82 63.16 49.71

PVIs calculated from Landsat 8 OLI data



PVI model performance-2
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Relationship of normal and pure Vls to

grassland AGB.

The spatial variation of above ground biomass
(AGB) for grass-land is directly related to

grassland type.
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CropWatch Pro

Using cloud computing techniques, CropWatch Pro offers an opportunity to every single user, skilled at

remote sensing or not, to create remote sensing based agricultural monitoring products using internet-en-
abled devices at anytime and anywhere.

= o

Cropwatch Pro Cropwatch Online Cropwatch Project Cropwatch Bulletin

FUTURE WORKS

¢ GLOBAL-V
¢ Grassland quality and utilization intensity monitoring system

€ CGrassland degradation monitoring R ——
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