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Abstract: Potential evapotranspiration is an essential parameter for regional water balance analysis. To realize the
accurate calculation of potential evapotranspiration when data are lacking, scientific evaluation of the applicability
of the simplified potential evapotranspiration algorithm in the headwater area of the Yellow River is carried out.
Based on daily observation data of temperature, precipitation, relative humidity, wind speed, and sunshine hours
from 11 meteorological stations in the headwater area of the Yellow River from 1970 to 2018, the calculation
accuracy of six simplified methods for potential evapotranspiration calculation are analyzed by using the FAO
Penman-Monteith (PM) method as a reference method from the aspects of the year, month and spatial scales,
including the Priestly-Taylor (PT) method, Doorenbos-Pruitt (DP) method, Hargreaves-Samani (HS) method,
Rohwer (RO) method, Thornthwaite (TH) method and Blaney-Criddle (BC) method. The results show that the
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mean deviation between the HS method and the PM method, only 3.487 mm/mon, is the lowest in the headwater
area of the Yellow River and the accuracy is the highest. However, the HS method does not consider the influence
of the average relative humidity on potential evapotranspiration estimation, resulting in low accuracy in the humid
climate of Hongyuan County, Henan County, Ruoergai County, Maqu County and Jiuzhi County in the southeast
of the headwater area of the Yellow River. Therefore, this article introduces the average relative humidity factor to
modify the HS method and evaluates the application effect of the improved HS method. It is found that after the
HS method is revised, the mean deviation of the overall annual potential evapotranspiration in the headwater area
of the Yellow River decreases from —22.008 mm/a to 6.174 mm/a, and the mean deviation of the monthly potential
evapotranspiration decreases from 3.487 mm/mon to 1.031 mm/mon, respectively. On the spatial scale, the mean
deviation of the above 5 counties decreases significantly, with an average drop of 5.33 mm/mon, indicating that
the improved HS method can effectively solve the problem of low accuracy in the southeast of the headwater area
of the Yellow River, and can provide a reference for the simplified calculation of potential evapotranspiration in
the headwater area of the Yellow River.

Keywords: potential evapotranspiration; applicability; improved Hargreaves-Samani method; the headwater

area of the Yellow River; estimation method
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Fig. 2 Time series of potential evapotranspiration for each
method without correction
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Fig. 4 Spatial distribution of potential evapotranspiration of each estimation method
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Table 3 Correlation matrix

HEHF SRR SRR AR H s <l H AR AU SR GRS
SRR 1.000 —0.459 0.427 0.281 0.547 —0.169 0.240
H R4k —0.459 1.000 —0.046 0.139 -0.225 -0.052 0.378
TR 0.427 —0.046 1.000 0.941 0.961 0.006 0.740

H s il 0.281 0.139 0.941 1.000 0.832 —0.057 0.723
H SRR 0.547 -0.225 0.961 0.832 1.000 0.040 0.653
A -0.169 —0.052 0.006 -0.057 0.040 1.000 0.036
Hrim it 0.240 0.378 0.740 0.723 0.653 0.036 1.000
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Table 4 Explanation of total variance

8oy FEEAA Jr Z TR % RBUT 2 TR/ %
1 3.653 52.187 52.187
2 1.566 22378 74.566
3 1.046 14.939 89.505

it Z 25 (Epn—Ens) W N E R y, RHypepy 9 H7ZEHE x, JEAT
[ 5347, 15 B HEL A BNE G AT 72 R
y=-0.928In(RH can) +3.677 (6)
RIS £ 1 R0 09 5 B R B 0=0.928, 5=3.677. i
SIS S AHXE B 87 19 HS B IE AR R
E,. = E,,—0.928In(RH, ) + 3.677 7
3.2.2 MEEJE B HS RS RO B IE 45 R 04
R4 B el i TS ) HS 3 7E BRI X N RICR
A3 5% ek IS i HS WA R AR H) e ) REE iy
& S T PR (2 6) . PM B THE M0 245 B E 251
B OF B R 714.96 mm/a, J5 HS i 8 736.97 mm/a,
R 254 22.01 mm/a, 2 J5 09 HS & 2 4 F B {H N
708.79 mm/a, i 25 N —6.17 mm/a, Z 4 H F#{H 5 PM
iR 2Z WM 1.83 mm/mon %3] 0.51 mm/mon, R E
WO S HS 20RO B TR 2B IE ) HS

F6 MEHEH HS FHEEEABEENERENBEYLR
Table 6 Estimation effect of the potential evapotranspiration
calculated by the improved HS method on the time scale
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Table S Component matrix

Hk AR /(mm-a ") A4/ (mm-mon ")
PMk 714.96 59.58
JRHSE: 736.97 61.41
YGHHSTE 708.79 59.07

LT Fi— o EORE D
ST 0.531 -0.661 -0.167
H AR5 -0.027 0.929 -0.199
SRR 0.982 0.019 0.052
H s <R 0.922 0.203 -0.038
H AR 0.954 -0.178 0.105
SR -0.026 0.106 0.981
e 0.804 0.426 —0.009
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Fig. 5 The fitting effect of monthly potential evapotranspiration
between the improved of HS
method and PM method
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Fig. 6 The spatial distribution of the multi-year average
potential evapotranspiration of the improved HS method
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Table 7 The spatial distribution of the average error of monthly potential evapotranspiration before and after HS method improvement

X35, FFECIX SEHIRHREE /% SR 0R2% (MBE))/(mm mon ) #itlkJ5 -2 0i2% (MBE,)/(mm-mon ') |MBE,|~|MBE,/(mm'mon ")
bS] 63.90 5.67 1.02 -4.65
21 J5 69.70 11.16 3.78 -7.38
PR USE 65.40 8.62 3.25 -5.37
R 67.40 6.46 0.10 —-6.36
ity 61.50 3.26 0.36 -2.9
kH 60.70 0.20 -2.87 2.67
SR 53.20 7.77 9.50 1.73
g N
2R 60.90 5.62 2.38 -3.24
P33 50.50 4.03 7.98 3.95
e }%% 56.80 -10.59 -11.42 0.83
HhRRE 54.10 -3.84 -2.72 -1.12
TR X P-4 60.40 3.49 1.03 —2.46

¥:: IMBE,| - \MBE, IR RHS: 5 PMIEA A I B BB (925 1k o |IMBE,| - \MBE; |y 1 2R HS G 5 S5 PMI B R EE AR /I, 52 2 W B PR AR K

LRI HS 15 S0HE R 7 BT IR DX ] B 2 [)
FOBE b0 RCR, wT LA 51 B AR X
Tkt HS 2, REUSAT RO U HS 12 75 B 51X R Fig 7
LB R B R i BN R i EOR ER
v F 1) Ao T EL, B AR R R X H R R AL,
TEAR AU ST Bk 5 B9 HS YRR A3 R 32 T 7
ZRHCR ARG BE , RS XA 3 B4 B R A

4 ZHig

(1) 5, IR X 2 4R I e 28 B i
714.96 mm/a, 4 N ZEHURE T e KO A iy M BLAE 7 H
4 105.03 mm/mon. %% [8] 43 7 5 81 i b [7] B 314 7 R AIG

()R, ZZHRE 1 0 i B O A B ) S B AR
TEZE R I 785.28 mm/a.,

(2)6 Pl 3 7 1 b, HS 3 018 2 i ] 8 J2 25 [
R, #15 PM ik 28 e/ o JAE L A E A B )7
1 fie R BT PML 76 BT UR XA 3 FH A ik . (LTS
A B B AR e BB R AR B
JEE A TR 1 ) R, e AR A DX R E A TB I

(3) 38 3 F W5 M, & B T 8 ) TR X AR R
SR, B HS ATUA S BRI B T A 2 H
fEBROR R, S 3 HS B e R4 A LR 2
WK o EPRFIEIRE, A SCAE HS A S0 51 A A X HE
JE T, % HS A B IE N Epy = Eng —0.928In (RH o) +
3.677. HS etk 2 J5, B 5 X 4% A i A7 T 7 25 HE



18.

7K SCHb BT TR b S

5534

2 14 Y50 2 FH —22.008 mm/al% & 6.174 mm/a; H ¥ 1E
ZERE IR ZE H 3.487 mm/mon [% 2 1.031 mm/mon;
25 [ ROEE b, B AR e AR LR T L A
R L i B R BT TE ZE o iy T Y 22
AR, R HS Bk S, 7 R XA TR
s AR B 3 — 204 T

£E#k ( References ) :

1]

(21

[4]

Le6]

WEAGHR, B 7R BT, W 7R 7, 45 T I DX A 1) WEE 34
75 1 O 0 5 K HE K SCmm Rz DL vk 1 R 4, 2013,
35(4): 920 —928. [ LAN Yongchao, LU Chengyang, LA
Chengfang, et al. The fact of climate shift to warm-humid
in the source regions of the Yellow River and its
hydrologic response[J]. Journal of Glaciology and
Geocryology, 2013, 35(4): 920 — 928. (in Chinese with
English abstract) ]
P, H O, S, L T RAGKN T 2ME
TE 75 R Wk Ak B 05 0k 6k He I 9 [00. W R4 2018,
37(4): 1002 — 1016. [ JIAO Dandan, JI Xibin, JIN
Bowen, et al. Comparison of different methods for
estimating  potential  evaporation in an  arid
environment[J]. Plateau Meteorology, 2018, 37(4):
1002 — 1016. (in Chinese with English abstract) ]
VESCZEE, EBEH, k42, 5. SRR 230 e RN 28 & IR
PRI A7 (7], /K SCH T T R2 M5, 2019, 46(5): 16 —
23. [ XU Wenhao, WANG Xiaoyong, ZHANG Jun, et al.
Research on in situ test of lake evaporation in the Ordos
Plateau[J]. Hydrogeology & Engineering Geology, 2019,
46(5): 16 — 23. (in Chinese with English abstract) ]
IR, B FSEH, 55 K SCIRER B b 28 80K Al
0T ik gk L] RS2 AR, 2013, 68(1): 127 — 136.
[ ZHAO Lingling, XIA Jun, XU Chongyu, et al. A review
of evapotranspiration estimation methods in hydrological
Models[J]. Acta Geographica Sinica, 2013, 68(1): 127 —
136. (in Chinese with English abstract) ]
LU J B, SUN G, MCNULTY S G, et al. A comparison of
six potential evapotranspiration methods for regional use
in the southeastern United States1[J]. Journal of the
American Water Resources Association, 2005, 41(3):
621 — 633.
2, BT S &, AE U R F XIS R 78
A TH 5 7 B A R T A L. Rl TR A
2016, 32(4): 127 — 134. [ LI Chen, CUI Ningbo, FENG
Yu, et al. Adaptation evaluation for reference
evapotranspiration methods in different regions of

Sichuan[J]. Transactions of the Chinese Society of

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Agricultural Engineering, 2016, 32(4): 127 — 134. (in
Chinese with English abstract) ]
X IGE B, AR %, X B 75, 5 AR 45 /44 T Priestley-
TaylorJ7 i i FHEE T 1], K Rl 244z, 2003, 34(9): 31 —
38. [ LIU Xiaoying, LIN Erda, LIU Peijun. Study on
application of Priestly-Taylor method to dry climate
condition[J]. Journal of Hydraulic Engineering, 2003,
34(9): 31 — 38. (in Chinese with English abstract) ]
BORMANN H. Sensitivity analysis of 18 different
potential evapotranspiration models to observed climatic
change at German climate stations[J]. Climatic Change,
2011, 104(3/4): 729 — 753.
SO, AR, Bk 4y, A5 B IT I UR S ETOR i
F 5 B B X Hargreavesik 1918 1E [J]. 4l T 2%
i, 2012, 28(8): 19 — 24. [ FAN Wenbo, WU Pute,
HAN Zhiquan, et al. Influencing factors analysis of
reference crop evapotranspiration and modification of
Hargreaves method in Manas river basin[J]. Transactions
of the Chinese Society of Agricultural Engineering, 2012,
28(8): 19 — 24. (in Chinese with English abstract) ]
VOB, A T, BT, . % R R O ot Hargreaves iR
RIS b bR X 2 B AR 25 o (7], Rl TR o7
#, 2016, 32(21): 152 = 160. [ JIA Yue, CUI Ningbo,
WEI Xinping, et al. Modifying Hargreaves model
considering radiation to calculate reference crop
evapotranspiration in hilly area of central Sichuan
Basin[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2016, 32(21): 152 — 160. (in
Chinese with English abstract) |
WRFIRE, X B WY, 05 A, 45 BT DX TR i A2 Ak B
ma PR 43 A (00 vk 1R £, 2006, 28(2): 141 — 148.
[ CHEN Liqun, LIU Changming, HAO Fanghua, et al.
Change of the baseflow and it's impacting factors in the
source regions of Yellow River[J]. Journal of Glaciology
and Geocryology, 2006, 28(2): 141 — 148. (iin Chinese
with English abstract) ]
MLL, SR AE K, B R K, 45 . 2000— 20144 3 JiT I X
ETIN 25 7 fiE J2 H 5 00 K7 56 & 7], b B2 41,
2018, 73(11): 2117 — 2134. [ YE Hong, ZHANG
Tingbin, YI Guihua, et al. Spatio-temporal characteristics
of evapotranspiration and its relationship with climate
factors in the source region of the Yellow River from 2000
to 2014[J]. Acta Geographica Sinica, 2018, 73(11):
2117 —2134. (in Chinese with English abstract) |
BLE L. TG SR S I A R T 2 () T). T
RO B i, 1982, 5(2): 196 — 206. [ ZHU


https://doi.org/10.11821/xb201301014
https://doi.org/10.11821/xb201301014
https://doi.org/10.1111/j.1752-1688.2005.tb03759.x
https://doi.org/10.1111/j.1752-1688.2005.tb03759.x
https://doi.org/10.11975/j.issn.1002-6819.2016.04.018
https://doi.org/10.11975/j.issn.1002-6819.2016.04.018
https://doi.org/10.11975/j.issn.1002-6819.2016.04.018
https://doi.org/10.3321/j.issn:0559-9350.2003.09.006
https://doi.org/10.3321/j.issn:0559-9350.2003.09.006
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.3969/j.issn.1000-0240.2006.02.001
https://doi.org/10.3969/j.issn.1000-0240.2006.02.001
https://doi.org/10.3969/j.issn.1000-0240.2006.02.001
https://doi.org/10.11821/dlxb201811006
https://doi.org/10.11821/dlxb201811006
https://doi.org/10.11821/xb201301014
https://doi.org/10.11821/xb201301014
https://doi.org/10.1111/j.1752-1688.2005.tb03759.x
https://doi.org/10.1111/j.1752-1688.2005.tb03759.x
https://doi.org/10.11975/j.issn.1002-6819.2016.04.018
https://doi.org/10.11975/j.issn.1002-6819.2016.04.018
https://doi.org/10.11975/j.issn.1002-6819.2016.04.018
https://doi.org/10.3321/j.issn:0559-9350.2003.09.006
https://doi.org/10.3321/j.issn:0559-9350.2003.09.006
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.3969/j.issn.1002-6819.2012.08.003
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.11975/j.issn.1002-6819.2016.21.020
https://doi.org/10.3969/j.issn.1000-0240.2006.02.001
https://doi.org/10.3969/j.issn.1000-0240.2006.02.001
https://doi.org/10.3969/j.issn.1000-0240.2006.02.001
https://doi.org/10.11821/dlxb201811006
https://doi.org/10.11821/dlxb201811006

2021 4F

B R A B DSV A 2 B AR Y D7 il R - 19 -

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Changhan. A further discussion on the climatological
calculating method of total radiation(I)[J]. Journal of
Nanjing Institute of Meteorology, 1982, 5(2): 196 — 206.
(in Chinese with English abstract) ]
FMES, i We VBRRF1E 2 2 A P iy B
(0], BhE 165 e JF % 5 28 0%, 2011, 21(5): 191 — 193,
[ JT Yazhen, WU Haixia. Discussion on the application of
VB program in penman formula[J]. Sci-Tech Information
Development & Economy, 2011, 21(5): 191 — 193. (in
Chinese with English abstract) ]
ALLEN RG, PEREIRA L S, RAES D, et al. Crop
evapotranspiration: Guidelines for computing crop water
requirements. Irrigation and Drainage Paper No 56[M].
Rome: Food and Agriculture Organization of the United
Nations (FAO), 1998.
BLANEY H F, CRIDDLE W D. Determining water
requirements in irrigated areas from climatological and
irrigation data[C]//US Department of Agriculture,Soil
Conservation Service, 1950, 48.
THORNTHWAITE C W. An approach toward a rational
classification of climate[J]. Geographical Review, 1948,
38(1): 55.
ROHWER C. Evaporation from free water surfaces|M].
Washington: US Department of Agriculture, 1931.
HARGREAVES G H, SAMANI Z A. Estimating potential
evapotranspiration[J]. Journal of the Irrigation and
Drainage Division, 1982, 108(3): 225 —230.
DOORENBOS J. Crop water requirements[J]. Fao
Irrigation & Drainage Paper Rome, 1977, 24: 322 —334.
PRIESTLEY C H B, TAYLOR R J. On the assessment of
surface heat flux and evaporation using large-scale
parameters [J]. Monthly Weather Review, 1972, 100(2):
81 —-92.
XU S Q, YU Z B, YANG C G, et al. Trends in
evapotranspiration and their responses to climate change
and vegetation greening over the upper reaches of the
Basin[J]. and Forest

Yellow River Agricultural

[23]

[24]

[25]

[26]

[27]

[28]

Meteorology, 2018, 263: 118 — 129.
X E B, SR PE [ b 3RV T 2 R R R I s R
PR AE 3 B L], 3t 28 2 42, 2011, 66(5): 579 — 588,
[ LIU Changming, ZHANG Dan. Temporal and spatial
change analysis of the sensitivity of potential
evapotranspiration to meteorological influencing factors in
China[J]. Acta Geographica Sinica, 2011, 66(5): 579 —
588. (in Chinese with English abstract) ]
HARGREAVES G H, ALLEN R G. History and
evaluation of Hargreaves evapotranspiration equation[J].
Journal of Irrigation and Drainage Engineering, 2003,
129(1): 53 - 63.
GAO F, FENG G, OUYANG Y, et al. Evaluation of
reference evapotranspiration methods in arid, semiarid,
and humid regions[J]. Journal of the American Water
Resources Association, 2017, 53(4): 791 — 808.
Xy, =Bk, R, A5 BT I H VR A R R AR
b B R URE R G L), A0k TR 2 4l 2014,
30(17): 157 — 166. [ LIU Qin, YAN Changrong, ZHAO
Caixia, et al. Changes of daily potential evapotranspiration
and analysis of its sensitivity coefficients to key climatic
variables in Yellow River Basin[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2014,
30(17): 157 — 166. (in Chinese with English abstract) |
XU C Y, SINGH V P. Evaluation and generalization of
temperature-based methods for calculating evaporation [J].
Hydrological Processes, 2001, 15(2): 305 — 3109.
WA, RIEW, £, R TRXSHE
YIZE R 2 M R AR SR [T]. T R b R
Ak i 58, 2018, 36(6): 41 — 47. [ HUANG Caixia,
ZHAO Deming, WANG Baofu. A comparative study on
calculation methods of reference crop evapotranspiration
in the semi-arid region of Central Eastern Gansul[J].
Agricultural Research in the Arid Areas, 2018, 36(6):
41 —47. (in Chinese with English abstract) ]

YRR KA


https://doi.org/10.2307/210739
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1175/1520-0493(1972)100&lt;0081:OTAOSH&gt;2.3.CO;2
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.11821/xb201105001
https://doi.org/10.11821/xb201105001
https://doi.org/10.1061/(ASCE)0733-9437(2003)129:1(53)
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.1002/hyp.119
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.2307/210739
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1175/1520-0493(1972)100&lt;0081:OTAOSH&gt;2.3.CO;2
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.11821/xb201105001
https://doi.org/10.11821/xb201105001
https://doi.org/10.1061/(ASCE)0733-9437(2003)129:1(53)
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.1002/hyp.119
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.2307/210739
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1175/1520-0493(1972)100&lt;0081:OTAOSH&gt;2.3.CO;2
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.2307/210739
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1061/JRCEA4.0001390
https://doi.org/10.1175/1520-0493(1972)100&lt;0081:OTAOSH&gt;2.3.CO;2
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.11821/xb201105001
https://doi.org/10.11821/xb201105001
https://doi.org/10.1061/(ASCE)0733-9437(2003)129:1(53)
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.1002/hyp.119
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.1016/j.agrformet.2018.08.010
https://doi.org/10.11821/xb201105001
https://doi.org/10.11821/xb201105001
https://doi.org/10.1061/(ASCE)0733-9437(2003)129:1(53)
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.1111/1752-1688.12530
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.3969/j.issn.1002-6819.2014.17.021
https://doi.org/10.1002/hyp.119
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07
https://doi.org/10.7606/j.issn.1000-7601.2018.06.07

