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T E: LT HA MODI6ERMKIEE, - SR E IRy 2l £ FA GIS 5 REEARL T M X FPHK
2000—2012 4F |8 L fr & # L (ET) Bt B B HRAE KRBl L HF B X B Ao =, 4R %L W (1) MODI6 - ET £ % #
i*&[:iki‘%%‘*f? BT I IEAE IR Z R A £ R 2 B b 10.38% F1 0.69; (2) # W H X £ £ ET %14 % 520.05 mm-
-l \ﬁ?kﬁziwﬁ—}ﬁtuﬁzé’] ZMWHER, NEET A AE S £ FHERELR—-%, (3) ET B/
/\ﬁ‘? WEREFERAYNDE, &ML AYEEH TR A N ARH(623.67 mm-a™') > FH(504.51 mm-a~') > FEH
(460.86 mm'a’l) > K H(448.89 mm+a~ ') > #EH (408.77 mm+a~');(4) x B H KX ETER T %L 0.87 mm-a™!
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Analysis on sptio-temporal characteristics of ET based on
MOD16 in Guanzhong Region

YU Yuan, BAI Jian-jun, WANG Jian-bo, WEI He-jie
( College of Tourism and Environment , Shaanxi Normal University , Xi’ an, 710119, China)

Abstract: Based on the new MOD16 remote sensing data sets and the precision validation, statistically analyzed the
sptio-temporal evolving characteristics and the difference of evapotranspiration (ET) by various land using types in
Guanzhong region during 2000—2012 with support of GIS and RS technology. The results showed that: (1) MOD16 -
ET data has a good precision in Guanzhong region, the validated relative error and correlation coefficient were 10.38%
and 0.69, respectively; (2) The average multi-years ET in Guanzhong Region was 520.05 mm+a~"', the spatial distri-
bution was showed the three step pattern as approximately decreasing from southwest to northeast. The ET spatial distribu-
tion in four seasons was the basic consistent with the multi-year average situation. (3) The ET spatial distribution had a
significant effect by the land cover types, the sequence of ET intensity for each land cover type is forest (623.67 mm-
a”l) > grassland (504.51 mm* a™l) > garden (460.86 mm* a~!') > farmland (448.89 mm+a~') > bare land

' the

(408.77 mm+a~'); (4) The annual variation trend of ET in Guanzhong Region was increased at 0.87 mm-*a”
spatial distribution was showed a tendency of decreasing in east and increasing in west, among them, in spring and sum-
mer seasons had a rather greater proportion for changing areas, while in autumn and winter seasons, most of Guanzhong
Region has no obvious ET variation. The monthly ET roughly showed a change trend of increasing first then decreasing,
also the annual ET was mainly concentrated in summer season .
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Fig.1 Classification map of land utilization (a) and spatial distribution of multi-year average ET (b) in Guanzhong Region
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Table 1 The detail data and information for research

eI i FEREA ik B ofe I
Data name Main features Purpose Data source
72 B :2000—2012 4E s FO—
a2 2
MODIS ET Products time slot:2000—2012 BRI 5T X b 32 S PR 78 (%h[f]%jicgﬁiﬁ%i&ﬁﬁiﬂ v
23 [B)53FE%: 1 km To obtain the actual ET of land surface bz/Zwww. nisg. umt. - edusprojee
. . mod16)
Spatial resolution: 1 km
Bds i ) : 2005
MCDI12Q1 Data time:2005 2% [ NASA LP DAAC fili i+ %
L3t R AR 23 [ 73 B4 500 m FREU MR A+ iR 2R L
Land use Spatial resolution: 500 m To obtain the Land cover types ( https://Ipdaac. usgs. gov/products/
data 4325777 . IGBP modis_products_table)
Classification method : IGBP
" e X R JE i1 28 ARG 3 e SR "
= S M o MOD16 - ET ] G 36 % i R o .
N T B i BOARRRIE KRR g o s s
& The measured data of rainfall and evapora- . (http://cdc. cma. gov. cn/home. do)
data tion Accuracy test and reason analysis
EE=PS 26 oy .
A X e s o - N
The vector BEAMRREARICRE e e i i BRI 5 M L 0
S The national provincial and county admin- . s . . .
administrative L To obtain study area’s boundaries Bureau of surveying and mapping
data istrative division data vector

N Il

- o1 25 A K A 5% 3 5 Meteorological statio

No correlation Moderate correlation | __] Nodata
[ ECUE T TN gl
Weakly correlation Highly correlated F: 2 G frg

2 MODI16 #iEHE EIiEE X &5

Fig.2 The correlation distribution for precision verification of MID16 data
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Table 2 Accuracy test for data sites of MOD16 ; ( ETj — ET; )( EAPy - EAPy )

i = 2 2
B4 B]gvfiﬁ];l MOD16 - ET gﬁfﬁf ﬁﬁaﬁeﬁ ; (ET; - ETif)th:; (EAPj - EAP;)?
Site name dish data ~ /(mm-a~") error error
/(mm+a1) /(mmea™) /% (3)
KR Chngr | 542.20  493.64 48,56 2.9 K, ry ARREG S 17,568 j MR IT R oo ¢
B EL Longxian 523.88 488.82 35.06 6.69 ?\ﬁ,ET; %'EXIEJ/A\K( 1) H EAP;‘ 1t%§*ﬂﬁﬁﬁ§r§u H/‘J%
KU Fengxiang ~ 561.64  466.02  95.62 17.03 o UM 5t v 2 0 47,56 7 9IRS « A RYZE L ME ;s r
KET Taibai  567.40  473.40  94.00 16.57 BRI T - 1 21 Z ), r g XHE R 1, iR —
R Wugong  516.80  426.99 89.81 17.38 TR M, W BRI
611 Huashan ~ 481.08  476.17 4.91 1.02 A SCBRRS BE R 36 0T DL 18 0E 2% Kk LR
Z# Qindu 592.96  632.70  -39.74  -6.70 EERZEHR SN L MOD16 B K, 5 52 B 45
B Huaxian  535.92  489.30 46.62 8.70 ARSE A ET 48X R 22 R 56.79 mm, FHXT 15 22

YIE N 10.38% , 7B MOD16 Bl 76 56 th i X 542
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Fig.3  Annual variation of ET in Guanzhong Region
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Fig.4 The statistics of multi-year average ET in each city
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Table 3 The proportion statistics for change trend

over four seasons and whole year

g3t Ui/ Decrease  ANZE Constant Il Increase
Time (Slope< -=3) (-3< Slope<3)  (Slope >3)
%2 Spring 1.08 84.77 14.15
H 2 Summer 9.36 58.79 31.85
#Z Autumn 1.64 98.30 0.07
4-2Z& Winter 0.00 100.00 0.00
224 Whole year 24.25 41.65 34.10
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TEAF X 52 22 FHAR GV (E 43 514 10.38% 1 0. 69,
A DA—E R b T % i X 2% 0 25 A8 AL R AE A
586 (2) TEBF A ¥ 51 b, 3G v b X 13 alf] 4F Br 42 £k
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Fig.8 The spatial distribution of ET in four seasons in Guanzhong Region
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Fig.9 The fluctuation degree (a) and change trend (b) of ET during 2000—2012 in Guanzhong Region
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