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Abstract

Based on the MOD16 remote sensing data set of the NASA team, this article statistically analyzes
the interannual and intraannual spatiotemporal changes in surface evapotranspiration in the
Nenjiang River Basin from 2000 to 2014, and explores the differential change characteristics of
evapotranspiration under different surface types. Based on the water balance model, this paper
verified the accuracy of MOD16 product. The average relative error was about 10.96%. The accu-
racy of the MOD16 product can meet the requirements for studying and analyzing the spatial and
temporal changes of evapotranspiration in the Nenjiang River Basin. The results show that the
mean value of annual evapotranspiration was 396 mm-a-! in Nenjiang River basin from 2000 to
2014. The monthly variation of ET roughly showed a bimodal pattern. The smaller peak value will
occur in March, and the bigger peak value will occur in July or August, which was the maximum
value during the entire year. The spatial distribution of ET is related to land cover characteristics,
which have an effect on the ET distribution in the Nenjiang River basin, and the order of ET inten-
sity by land cover types is woodland > grassland > farmland > building land > unused land. The
monthly change of the different land cover in Nenjiang River basin can be found by the coefficient
of variation (CV). It can be found that the CV of woodland was higher than the CV of the other land
cover type.
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Figure 1. Schematic diagram of land use types in the Nenjiang River Basin
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Table 1. Data used in the study
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Figure 2. Technology roadmap of this article
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Table 2. MOD16 product accuracy inspection form in the Nenjiang River Basin from 2005 to 2012

2 2. 2005 ££~2012 FEHETHE MOD16 = RiEER I &R

S

MOD16 #if

IHHEKE

Sl % T i
*h i (mm) (mm) (mm) FHATR2E
2006 454.09 36.28 382.9 417.81 9.12%
2007 360.12 21.32 389.5 338.80 13.02%
2008 441.01 17.43 401.3 423.58 5.55%
2009 464.69 53.43 359.5 411.27 14.40%
2010 359.87 49.27 392.9 310.59 20.95%
2011 412.71 56.99 384.8 355.73 7.56%
2012 484.48 53.93 405.6 430.55 6.15%
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Figure 3. Spatial distribution of multi-year ET average values in the Nenjiang River Basin
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X MOD16/Annual ET 7= FhBdR &t b0 4Ht i 5743, 5 30T A Euh %R 2000 £ 5 2014 FiX
FERTRREEAE . RS R T BRI R AR ORI R .
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Figure 4. Change process of surface evapotranspiration in the Nenjiang River Basin from 2000 to 2014
4. SIS 2000~2014 FE i RAHBEUISTE

t P 4 AT 5, SEZHECR B shi BIZE 359.5~432.6 mm/a 2 1], 1 HLA&-4E 8] i P B 26 ok 1 1
BRI — 2 s, AT LATHEAS 0 LRI 2 A P 1 28 Uk & 396 mmia (R FTR) . 2
FERBUR BT IIME G L ILAE 2002 4F. 2004 4F. 2005 4E. 2008 4E. 2012 4. 2013 4F. 2014 4, H
H, 2004 FIEEZEPHIARK R, HREMIKT 2 E PR ZENUcE. Kb K EHIAE 2014 4,
FEHUR N 432.6 mm/a, H/ME HELAE 2009 4, Z&HEUK B 359.5 mm/a.

4.3. AR EZFRFHERZ ST

H4E MOD16/Monthly 7= 5 54 48 173 B 2000~2014 FEMT 4R H T 26 B0k B 45 58, & 5 s,
SMASKRE, ST A B BN 12 A3 2 ARNBLECATS, 3 S HIl—ANIgHE, ok
HHIE 7 AEiE 8 Ay, ZRREFEETES . 7H. 8 H, X=AMHRZEEKER LB 2EE
KER 50%LL . 2000~2014 FE24F 6. 7. 8 ARIZKHUK & H B —F 2k ERLE, w3k 3 frx.

Table 3. Proportion of evapotranspiration in June, July and August from 2000 to 2014
% 3.2000 £~2014 £ 6. 7. 8 BB AR GLLH)

G 2000 2001 2002 2003 2004 2005 2006 2007
Ee 4l 54.6% 54.9% 58.1% 55.4% 54.1% 59.8% 58.2% 56.2%
Gl 2008 2009 2010 2011 2012 2013 2014

Le il 60.0% 57.1% 56.7% 59.2% 60.5% 56.8% 57.8%
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Figure 5. Distribution of surface evapotranspiration in different months in the Nenjiang River Basin

from 2000 to 2014
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Figure 6. Annual distribution of evapotranspiration in the Nenjiang River Basin from

2000 to 2014
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Figure 7. Average annual evapotranspiration process curve for different land use types
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Figure 8. Average annual evapotranspiration for different land use types
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Figure 9. Intra-year distribution of evapotranspiration by different land use types from 2008 to 2014
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Table 4. Coefficient of variation of annual changes in different land use types
F 4 TR MFIARBEATUNERREY

LAY A< H B MR Il Bl
A5 R 87.2% 81.7% 88.8% 84.7% 81.8%

Zi sl 3, ATRUR LR A SRR AR A A AE 4 2 9 A NZEHIRK, 70 3 v SR L b
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AR 5 AR BRI o IX R PRI AR ) SR TR P K, 3K A PR M 1 2 RO B A — 6 P Ot P AT B
5 [R5 fo R
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kb s B AR e st AN =R
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sl KEUZRIBUER AR A . E=H M- NNEE, LA S0\H B o .
M—FEdid — AR EHIE 6. 7. 8 H.
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ELmEB
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