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Abstract: In eastern part of Inner Mongolia, the land resource is rich, but fewer meteorological station and lack of
related meteorological data, so application of FAO56 Penman-Monteith method to calculate ETj in most areas is rather
difficult. This paper according to the 40 a (1974—2013) meteorological data from typical meteorological station
(Tongliao) in eastern part of Inner Mongolia, taking FAO56 Penman-Monteith formula as the standard and FAO-17 Pen-
man method, Priestley-Taylor method, Hargreaves-Samani method, Irmark-Allen fitting method as control, calculated the
ET respectively. At the same time, carried out the relativity analysis with the FAO56 Penman-Monteith method. The re-
sults showed that: The calculation results by Priestley-Taylor method and Hargreaves-Samani method were obviously high-
er than the FAO56 Penman-Monteith method, so these two methods were not suitable to use in eastern part of Inner Mon-
golia. The correlation was the best by FAO-17 Penman method, but the relative error in April to September was rather
big. The calculation result by Irmark-Allen fitting method was the most close to the FAO56 Penman-Monteith method
(relative error < 19% , correlation coefficient R?> >0.92), which needs less meteorological data and simple calculation.
Therefore, the Irmark-Allen fitting method is more suitable to calculate the ET in eastern part of Inner Mongolia which is
lack meteorological data.

Keywords: reference crop evapotranspiration; ET calculation method; Irmark-Allen fitting method; eastern part of

Inner Mongolia
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Table 1  Partition of different precipitation guarantee rate

HiLIX HIy - BR/mm B/ mm KL WA/ % PRIERE/ %
Area Order of class Upper bound Lower bound Data Frequency Guarantee rate

1 679 620 1 3.2 3.2

2 619 560 2 6.5 9.7

3 559 500 4 12.9 2.6

WL 4 499 440 3 9.7 32.3

Tongliao 5 439 380 8 25.8 58.1

6 379 320 8 25.8 83.9

7 319 260 2 6.5 9.3

8 259 200 3 9.7 100.0
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Table 2 The monthly average ET;(mm) calculated by five methods in normal hydrological year

NE ) ¥ ) 3 e
e PRI RenME wa  BREE e
hydrologic year method method ’ method ’

1 18.54 8.22 10.67 17.10 13.64

2 36.85 26.42 36.54 37.41 44.54

3 74.93 83.15 105.41 75.74 112.28

4 135.97 167.04 212.00 108.11 244.94

5 180.81 241.48 316.67 138.76 345.33

6 161.74 240.30 363.12 147.40 379.66

fﬁmk)“ﬁ 7 129.97 198.73 353.18 142.81 351.01

Humid years

8 129.18 184.49 337.41 138.44 331.74

9 100.76 128.37 213.36 100.90 236.21

10 75.02 64.65 97.56 61.95 136.22

1 41.03 19.50 21.68 26.06 50.74

12 19.13 4.82 4.45 11.68 17.46

it Total 1103.93 1367.17 2072.05 1006.36 2263.77

1 12.59 6.94 10.82 17.36 9.07

2 23.81 21.32 32.81 36.80 27.17

3 69.77 76.27 105.85 76.15 112.41

4 125.81 151.85 193.71 104.02 219.96

5 186.43 242.15 312.03 137.26 355.82

6 158.01 227.89 369.36 149.22 374.16

;Fiﬂ(ii 7 156.77 231.17 40454 158.30 383.30

8 137.30 172.40 336.82 138.71 334.70

9 114.94 120.42 209.51 99.79 249.45

10 74.91 57.62 90.56 59.57 135.08

11 38.81 15.75 21.85 26.46 58.70

12 16.93 4.39 4.72 12.19 18.79

&t Total 1116.08 1328.17 2092.58 1015.83 2278.61

1 20.70 8.35 10.87 17.54 19.23

2 38.29 26.64 38.30 37.70 51.26

3 65.28 68.55 101.04 74.23 107.40

4 117.95 129.79 203.03 106.77 227.30

5 183.74 219.39 315.01 138.07 354.45

6 172.78 223.25 368.59 149.09 386.54

]if;iii 7 151.45 204.04 380.41 151.44 385.87

8 146.07 170.20 339.75 139.22 348.70

9 112.54 108.44 208.36 99.39 250.38

10 75.38 54.58 91.36 59.70 141.32

1 32.26 14.96 21.16 25.45 47.86

12 15.85 4.32 5.12 12.05 16.79

43t Total 1132.29 1232.51 2083.00 1010.65 2337.10




42 T T XA W5 %34 %
450 400
400 TE 3 K S04 350 ik K A
350 Normal years 300 Humid years
2
£ £200
<200 S
= 150 =150
100 100
50 50
0 1 1 1 1 L 1 1 1 1 1 0 1 1 1 1 1 1 1 1 L 1
1 2 3 4 5 6 7 8 9 1011 12 1 2 3 4 5 6 7 8 9 1011 12
H 4 Month H % Month
4501
400¢ ik S
3501 Drought years
300
g
=250
52001
50t
100
501
1 2 3 4 5 6 7 8 9 1011 12
H 4 Month
—-FAO56 PMi% FAO56 PM method -#FAO17 PMi% FAO17 PM method —A&-PTi%: PT method
-*%- 1A 4 7 1A fitting method -*-HS7% HS method
B FREKXEFERT S HAETER £7, AEHE
Fig.1 The monthly average ET) calculated by five methods in different hydrological year
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Table 3 The linear regress analysis between FAO56 PM and other 4 methods
AR SCAF: 28 FAO56 PM #; FAO17 PM ¥ PT i TA #0153
Different hydrologic years Parameter FAO56 PM method FAO17 PM method PT method TA fitting method
SR K SCAE R 0.96 0.90 0.93 0.95
Humid years 5 0.33 0.73 0.19 0.79
E KSR R 0.97 0.89 0.92 0.92
Normal years 5 0.39 0.78 0.14 0.82
T BIK SCAE R? 0.97 0.93 0.95 0.96
Drought years 5 0.30 0.71 0.13 0.81

TE: 6 FRARIFETHRE RS FA056 PM ¥ THRLA AN R 2

Note: ¢ indicates the relative error between calculated results by different methods with the FAO56 PM method.
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