27 1 Vol.27 No. 1
2013 1 Journal of Arid Land Resources and Environment Jan. 2013
11003 -7578(2013) 01 - 130 - 07
MapReduce
12 2
(1. 100830; 2. 730070)
. MapReduce MapReduce
2005 -2009  Sa (5-10 ) MODIS13Q1
( )
; MapReduce :
: TP79; S812 DA
20 60 ( International Geosphere — Biosphere Program 1GBP) '
2
™ N 3; MO-
DIS ; ; GMMS NDVI
. .CPU.GPU v
MapReduce o Google 2004
TB N N N
MapReduce MapReduce
MapReduce
1 MapReduce
MapReduce ( MR )
Map( )
Reduce( ) Map Re-
duce . MR Map  Reduce
o MR <key value > < key value >
<key value > o 2 MR MR

* 02011 -12 -13;

(1986.6 ~)

12011 =12 =29,

GIS

o Email: fu_tianxin@ 163. com



1 MapReduce ° 131 -

( job) Map
o Map Reduce
key MR o
MR 1 Hello WorldB ye Wodd
< Hello World Bye World > < Hello Hadoop Goodbye Hadoop > Hello Hadoop G oodbye Hadoop
< key value > key
value o Map 1
{ <Hello 1 > <Bye 1 > <World 2>} { <Hello 1

> <Goodbye 1> <Hadoop 2>} Map Fig. 1 Word frequencies statistic

model dataset

key
{ <Hello 1 > <Hello 1 >} .{ <Bye 1 >} { <World 2>} .{ <Hadoop 2 >} .{ < Goodbye 1 >}
Reduce { <Hello 2>.<
Bye 1 >.<World 2>, <World 2 >. <Hadoop 2>} MR
) Value3d
2| || Key2 | value7
= Value8
Record | MapTask 5 Bedirs Record
Record 7 Key2 || Valued #| % Valued Record
eyd Task
Record Keyd || Valued = Valueg Record
KeyB Valued Record
Record L || Key6 | valueC
n Record Record
Valued
Record Key8
A Koy | LI e i
Record
. H
N —— SR | Map Task Keyz |[ vaive? .
i® Key2 Value8
Hesa Key4 Value9 l:m. "
* Record . Value0 |
= )
Record Reduce Recotd
e | AR K5 O
Record Map Task _
Record |
, |
ValueC l
ValueD
2 MR
Fig.2 MR modeling process
2
2.1
12 13 ( 3)
(64M)
AY AY ( 1) (e}

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 132 - 27

|
|
| |
| |
Il Il

T

(1 (11
X () Y Y
X X Y
2.2.
HDFS
o MR
<key Value > o MODIS 3
(1) ( Normolized Differential Vegetation Index NDVI) ., NDVI
PNIR - PR
NDV[ = M =8 (1)
Py + Py
“Pur - Pr o
(2) ( Modified Soil Adjusting Vegetation Index MSAVI) , MSAVI Qi "
(Soil Adjusting Vegetation Index SAVI) o MSAVI
MSAVI  NDVI 0
- MSAVI _2* PNIR +1 - «/(2* PNIR +1) : _8* (PNIR _PR) (2)
' - 2
‘Pur Py 0
(3) ( Enhanced Vegetation Index EVI) 3 o EVI  Huete "  NDVI
Pyz =P
EVI=2.5" Nk T P
v > Pyr +C, Py +C, P, +L (3)
'L 1, c, G, 6.
0 -7.5: PP, P, . .
2005 -2009 8 MODIS N
NDVI.MSAVI.EVI 3 C « . )
16 ( 2) .
Map Map key -
Map o Map
key o key

a. A4 D) 2 b, & HA& 2 c. B o d. AR 53

3
Fig. 3 Block partitioning method
1

Tab. 1 Data blocks metadata information

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 MapReduce ° 133 -

Reduce Reduce key
o HDFS o
2 ( TBIO) . ( EBIO)
Tab. 2 The parallel retrieval model for total biomass of grassland ( TBIO) and edible grass ( EBIO)
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2008 y =10570x" " y=7886.7x"%  0.7525 0.638 191.502 110.867 0 65
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3 (' TBIO) (S)
Tab. 3 Time table for total grassland biomass of ( TBIO) parallel inversion
2 NODES 3 NODES
(%) (%)
2005 322 26 204 87.25 1.58 25 160 84.38 2.01
2006 315 23 190 87.89 1.66 26 169 84.62 1.86
2007 306 28 251 88.84 1.22 27 205 86.83 1.49
2008 318 25 201 87.56 1.58 26 158 83. 54 2.01
2009 316 27 205 86.83 1.54 25 157 84.08 2.01
4 ( EBIO) (S)
Tab. 4 Time table for edible grassland biomass of ( EBIO) parallel inversion
2 NODES 3 NODES
(%) (%)
2005 315 26 210 87.62 1.50 25 162 84.57 1.94
2006 308 23 205 88.78 1.50 26 160 83.75 1.93
2007 317 28 217 87.10 1.46 27 162 83.33 1.96
2008 315 25 204 87.75 1.54 26 156 83.33 2.02
2009 306 27 208 87.02 1.47 25 156 83.97 1.96
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Fig. 6 Serial and parallel inverse time comparison between total biomass of grassland and edible grass
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Remote sensing retrieval method for biomass based on MapReduce parallel
model

. 12 . 1 2
FU Tianxin LIU Zhengjun© YAN Haowen
(1. Chinese Academy of Surveying & Mapping Beijing 100830 P.R. China;
2. School of Mathematics Physic and Software Engineering LanZhou Jiaotong University Lanzhou 730070 P. R. China)

Abstract: MapReduce is a new parallel programming model based on cloud computing platform. The MapRe-
duce parallel programming model was applied to remote sensing image parallel processing and Three — River
Source Region biomass ( total biomass of grass and grazing capacity) in Qinghai Province was taken as an exam—
ple to study the remote sensing retrieval method for biomass in a paralleling way by using growing season period
MODIS13Q1 data products in 2005 —2009 as the data source. The experimental analysis shows that: parallel in—
version results based on the MapReduce model are consistent with serial inversion results which accuracy is vali-
dated and parallel inversion results are accurate and credible. The parallel retrieval efficiency has been greatly
improved than the serial inversion efficiency; with the computing nodes increase the parallel efficiency continues
to increase.

Key words: cloud computing; MapReduce model; biomass; parallel computing



