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Figure 1 Distribution of 11 typical forest ecosystems in China
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Table 1 Site characteristics of 11 typical forest ecosystem research stations
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Figure 2 Multi-year mean (a) and trends (b) of annual potential evapotranspiration at the forest sites of the Chinese Ecosystem Research Network (CERN)
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Table 2 Trends of potential evapotranspiration in different seasons at the forest sites of the Chinese Ecosystem Research Network (CERN) (mm/a)
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CBF -1.21 -0.60 -0.65 -0.76 0.06 0.90 —0.67%%  -0.25%*
BIF -1.65 -2.70% —-5.74%% ~7.51%* =371 —4.28%* —0.79%%  —0.61%*
MXF 0.4 176 171 3.84 -0.47 0.42 0.62 0.84
SNF 0.03 0.46 2.15 3.25 -031 ~0.05 1.49 2.09
GGF 0.03 0.06 -1.89* -2.24* -0.77 -1.03 -0.30 -0.45
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Table 3 Sensitivity of potential evapotranspiration to meteorological factors at the forest sites of the Chinese Ecosystem Research Network (CERN)

KA TR AHXHBEE Kk SNy
CBF -0.27 0.11 -0.04 0.10 0.60
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BNF -0.26 0.34 -0.02 0.01 0.96
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Figure 3 Contribution of meteorological factors to the trends of potential evapotranspiration at the forest sites of the Chinese Ecosystem Research
Network (CERN)
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Figure 4 Comparison of PET PM and PET cuain multi-year mean (a) and trends (b)
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Table 4 Trends of meteorological factors

KAE/(kPala) R/ (Cla) AHX I /(Yola) AL/ (m/s/2) GRS /(MI/m*/a)
CERN CMA CERN CMA CERN CMA CERN CMA CERN CMA
CBF -0.03%* 0.01%* 0.01 0.03 -0.07 0.00 ~0.05%* 0.00 -0.01 -0.02%
BJF 0.00 0.00 0.02 0.03 -0.13 -0.12 —0.02%%  —0.04%*  —0.14%* 0.00
MXF 0.00 0.00 0.01 0.06 0.33* 0.50 -0.01 -0.06* 0.06 0.04
SNF 0.01% -0.04 0.06 0.01 0.38* 0.43 0.01 0.03 0.05 0.04
GGF 0.00 0.00 0.04* 0.00 0.12 0.23 0.00 -0.01% -0.04* 0.00
QYF -0.01% -0.01% 0.02 0.02 -0.37% 0.17 0.00 0.01 -0.07% 0.00
HTF 0.00 0.00 0.01 0.02 -0.12 -0.07 -0.01 -0.01 0.02 -0.01
ALF 0.00 0.01 0.03 0.05* 0.24 0.49 0.01 0.01%* 0.09% 0.04
DHF 0.01% -0.027%% 0.02 -0.06%* -0.07 0.43% -0.01% 0.03 -0.01 0.01
HSF -0.01% —0.027%% 0.02 -0.03 0.12 0.13 -0.087%* 0.00 -0.02 0.03**
BNF 0.00 0.00 0.04* 0.00 -0.05 0.02 -0.01%* 0.04%*  —0.09*  -0.01

AR Y XU R ¥4 A S A8 b S 340 it 8 (4350104 0.01~
0.08 m/s/a F10.07~0.08 MJ/m?*/a) , % 243k 5 J& F 5
PET cun W75 AL 5 F PET PM YRR %+
HA 64 PET cun EACH AL T PET_PM 13k 55, 4B
TG S ORI P P X 0 A A Al 55 (0.05% /a~
0.50%/a) , [, 5 B I A B R S AR PR 480

Er g e S/ A a1 o NN i N 7 i A B > S T L N
TR 2 1L ST ARG T P 2 ) I R v i S AR A
P (-0.05~-0.01 MJ/m*/a) , FEGX 6> FRARLE S
YL PET cud W EAEHKT PET_PM.,
4 i+1ig

RSB 5 F L 1998—2017 4E KR4 FR bk
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ARG PETE I TGS SR TR R PET
AR IE TR N A PR, v S AT XU A E Al
i K F- X B AR PETZEAL I SR B K . % F PET 7R
TR R, B 5 DR TR A sl B0 1 KR
JERFFRZE R, g5 A v E R b AR S RS E
UL AF 5T R0 2% (ChinaFLUX) 1 Ji£ 4H 5% 2 40 &
A 1 #3204 (http://www.cnern.org.cn/data/init-
DRsearch?classcode=SYC_A02) , i1 5 15 %] 2003—
2010 474 1 il A R TR S AR TR I #R A
TR SR R L S LT A 2 XUE Ak o o ARORD
VG RURR 4 #4325 T A 4 A FRARAE 285 R G0 i 2 PR 7
B (ET) 5 PET (/) H(H (0.61~0.85) , iZ L HIfE E A
WF 5 19 95 L N (0.43~0.91) 241 Hovh ET/PET PM
S48 0.78 W = T ET/PET _PT(0.69) .

#EF| FAO56 PM A 2 VR & ] R sE
i PETARSES5 0 R EE R TR S
K4 (ASCE-EWRD) 42 i i) ASCE Fifi PM 2
KM, DL ERWETE (RS EEY) IS HT
i, B2 (1) Y F B CORT Cu A SIEUE R 1600 A
0.38(H R 15 T RS HEY N B 150 %
PR A R G5 PET(PET ASCE) 1 K /N 25 4k #4
P 4E W R W PET ASCE 76 %08 b W& & T
PET PM 2%} 11.35~142.81 mm, 1B ZF bk 2L 75
R YL PET ASCE A% 5 PET PM )77 ] — %,
PET ASCE X &SR LR WP X HUEMEH Y 5
PET PM—%L, Ji+ 45 51 (0.69 ) >AHXHR B (-0.46)>
SEHA R (0.30)> KA (-0.17)> K33 (0.14) o [7]

B, & M S RGN IR E R X PET_ASCE )51
BRI LS PET_ PMARRL(RS) . X ULH S ES % AE
Wi B I, B PET B KN, AN433& il PET
A B RS A R T DR SR A
TR B REEN 25  IR LA
S O R P AR A P S R X R 3 T AR AR
LI HAE G EBAATE— PR R 25 57, £33 A
X BRI PET RN SEAG T2 . 5 CERN £RjpK
S RGUEN GUSHIEL , A0 G & b E AT
T3kt B JE 0, A R ZE 5| A 3k A
{5 5 I RE TR AN A BH A S 2 5 T 2R,
Jf H., CERN Zibh A 25 R 40 6 ol 5 4RI S 4 i 70 1
P B EAFTE R R 2E 57, R TR By N T8
2T ARAN , Hi4Y 101 CERN ZipkAE B R G G ok
TR 4 ) S v T R4 il (i 15 46.30~2532.40
m) , X AR ST A4l AR I e DL
PET cun BB i 55 B JE IR 2 — o [RIE, ZR Ko s A
BT R KR S B, AR A D A T Bk
ARIS P APF X P R DUMER T R, BARE 2 % IR ) R A1
YRRt AR S R G ARG N3 SR
HAh, FAO56 PM #5284 v 2R H a, A1 b, (1 R INE
(R (5)) & FHEE PRI NRE . RS R a
FbARIL T KAGE A E e 25 53X 2 A AR B %]
b F AR FENA o S OIELAH L, By B R
F4) i B L S A AR B R AR (R 34 o i A e - 1.22~
1.89 MJ/m* F1-0.03~0.13 MJ/m*/a () 22 (£ 6) , ¥F
M 1% BN PET Al 35 235 5 B AN 1 o 1 SR FH S

%5 RFEISKEZEN PET ASCE L ES Mk

Table 5 Contribution of meteorological factors to the trends of PET ASCE (mm/a)
RAE S AR A )
CBF 0.03 0.22 0.48 -5.32 -0.71
BJF 0.00 0.40 0.74 -3.65 -9.41
MXF -0.01 0.15 -3.65 -0.61 4.30
SNF -0.02 0.80 -1.59 0.39 4.27
GGF 0.00 0.55 -0.29 -0.02 -3.14
QYF 0.02 0.25 2.78 0.25 -6.31
HTF 0.00 0.18 1.32 -0.79 1.37
ALF 0.00 0.67 -3.74 0.44 6.56
DHF 0.00 0.46 1.08 -1.23 -1.34
HSF 0.00 0.42 -2.00 -9.38 -1.72
BNF 0.00 0.60 0.17 -1.05 -9.92
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76 CERNZRM GRS RAHHBISEREXEREBHITEERFND

Table 6 Fitting values of radiation coefficients of the forest sites of the Chinese Ecosystem Research Network (CERN) and the influence on

calculation results of short-wave radiation

AEEI{E/(MI/m?) AL EHY(MI/m?/a) A AR T AR AL
WA LG SR LA JEha SAE(A a. b, R
CBF 13.42 12.46 13.62 -0.04 -0.02 -0.02 0.28 0.53 0.60
BIF 10.15 11.60 8.96 -0.16 -0.02 -0.02 0.15 0.52 0.49
MXF 12.04 12.70 11.92 -0.02 0.01 0.01 0.18 0.64 0.86
SNF 12.61 12.76 1251 0.01 -0.02 -0.02 0.20 0.63 0.61
GGF 9.06 10.95 8.50 0.08 0.07 0.10 0.13 0.72 0.69
QYF 12.10 13.94 11.44 -0.03 -0.04 -0.04 0.14 0.59 0.76
HTF 10.79 11.51 10.51 -0.03 0.03 0.03 0.20 0.59 0.63
ALF 14.29 13.95 14.21 0.04 0.10 0.12 0.23 0.58 0.83
DHF 13.15 12.78 12.92 -0.02 0.04 0.05 0.23 0.59 0.66
HSF 12.54 11.32 12.32 -0.03 0.08 0.08 0.28 0.50 047
BNF 15.41 15.26 15.46 -0.01 0.01 0.01 0.26 0.49 0.68

T BUR RS L TEOAS AR RS R, RO (R 2 TS SRR TR AR

S P RSB AU B Y o R b DR R RS
(B0 22 T /)N 30.61%~82.04%

HRAE SR /IR 4 E R G IRTE Ar 25 51, h E ARAR
BHREIA 261%™, WK HA S G b i
T S AF 5% 4 [ 5 X 3k PET (AR fL HLEE , o] REAF
TEXT FRAR A 25 R 48 PET RNV A AT
AHAE M. RRTFInsmeEEEN ARESRS
KM E A I 5w R B AL JF R e AR E
ARG G LI 5 e P %88 R R ARG O D A
8] 3 A B, T B A A 4 A RS &R
4t PETWIR/N A8k
5 it

ARSCHT 19982017 4F i [1 A 25 R Gk 58 ™
26 11 FRMA S R G0 TR 3 13 H A0
BORE, 43t T E MR R AE S R S PET RS AL
PR TP T I T E R AL G i W s
B PET 4555 T 26K PET 22 , 15 DL F 15
58

(1)1998—2017 4F, 1 [F K/ R A B R G
i PET & T B #a %, FAO56 Penman-Monteith 23 =
il Priestley-Taylor A A 5 1) PET 2B Ak a5 — 3,
HFRIE S ORI, K =% T 9 M
BARGWPETA AL, KoM B THRAaHREST
P L AT ) VR S MR RIS 1L I BT N T8 k]

ARy PET254L

(2) 51T CERN S AU LRAR AR 25 52 G0 WL D &5 4
THE R PETZ ML, 2T rh EAR S R i < 40
SR A ) PETAF S K, X 35 5 1 4R
GG uh AT W0 A GE | B RREHECRTEAIR
B FFRR R o JUF RN AR EBARAR AR I R Ak 1
PETTEAR AL A T, 322 vl T XU R s 2
AR AR R A v 5 HL Al X SR A0 3 R G i A Y PET T
RA EARAG, 5B A ARG AR A S = A
RN AR AR

Bigt: 2P B AL A% AR M4 (CERN) ¥
8L 3h bR Akl R B sh AR SE TreEaL sk
IR 3k AR 35 R E 35 G0 3E AL s
SRR L 35 B A YE P s 6y A8 2 TAEA R BRI
¥, BRPEALA(CMA) A LM & 35 E R
AFAZ B (NMIC) R HE 3 5. Bl B 218
FFo R Bk R S B R P AR R A B,

22 X #f (References):

[1] ZEKBE. BRACH BE £ T g M. db 58 7945 BN 348, 1990. [Zuo D
K. Modern Geography Dictionary[M]. Beijing: The Commercial
Press, 1990.]

[2] Ohuura A, Wild M. Is the hydrological cycle accelerating?[J]. Sci-
ence, 2002, 298: 1345-1346.

http://www.resci.cn



930

42 5

[3]

[10]

[11]

[12]

[13]

[14]

[15]

hitp:

Doorenbos J, Pruitt W O. Crop Evapotranspiration: Guidelines for
Computing Crop Water Requirements: FAO Irrigation and Drain-
age Paper 24[M]. Rome: FAO (Food and Agriculture Organiza-
tion), 1977.

T, L RIEE, Ak BE [ TR X AR S B D). KRR
2017, 41(1): 43-56. [Jiang J, Jiang D B, Lin Y H. Changes and
projection of dry/wet areas over China[J]. Chinese Journal of Atmo-
spheric Sciences, 2017, 41(1): 43-56.]

A KR I RIS NA. KRR AL P M),
BT AR A B IR T R X R IR 2, 1981, [National Water
Resources Preliminary Results Summary Technical Team. Prelimi-
nary Evaluation of Water Resources in China[M]. Beijing: Water
Resources Research and Regional Office of the Ministry of Water
Resources, 1981.]

Wang Z Z, Ye A L, Wang L H, et al. Spatial and temporal charac-
teristics of reference evapotranspiration and its climatic driving
factors over China from 1979-2015[]J]. Agricultural Water Man-
agement, 2019, 213: 1096-1108.

Peterson T C, Golubev V S, Groisman P Y. Evaporation losing its
strength[J]. Nature, 1995, 377(6551): 687-688.

Roderick M L, Farquhar G D. The cause of decreased pan evapora-
tion over the past 50 years[J]. Science, 2002, 298: 1410-1411.

Fan Z X, Thomas A. Decadal changes of reference crop evapotrans-
piration attribution: Spatial and temporal variability over China
1960-2011[J]. Journal of Hydrology, 2018, 560: 461-470.

Fan 7 X, Thomas A. Spatiotemporal variability of reference evapo-
transpiration and its contributing climatic factors in Yunnan Prov-
ince, SW China, 1961-2004(J]. Climatic Change, 2013, 116: 309—
325.

Wang Z 7, Ye A L, Wang L H, et al. Spatial and temporal charac-
teristics of reference evapotranspiration and its climatic driving
factors over China from 1979-2015[J]. Agricultural Water Man-
agement, 2019, 213: 1096-1108.

Zheng C L, Wang (. Spatiotemporal pattern of the global sensitivi-
ty of the reference evapotranspiration to climatic variables in re-
cent five decades over Chinal]]. Stochastic Environmental Re-
search and Risk Assessment, 2015, 29(8): 1937-1947.

Wang 7 L, Xie P W, Lai C G, et al. Spatiotemporal variability of
reference evapotranspiration and contributing climatic factors in
China during 1961-2013[J]. Journal of Hydrology, 2017, 544: 97—
108.

Liu C M, Zhang D, Liu X M, et al. Spatial and temporal change in
the potential evapotranspiration sensitivity to meteorological fac-
tors in China (1960-2007)[J]. Journal of Geographical Sciences,
2012, 22(1): 3-14.

Jiang S Z, Liang C, Cui N B, et al. Impacts of climatic variables on

reference evapotranspiration during growing season in Southwest

//www.rescl.net

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

China[J]. Agricultural Water Management, 2019, 216: 365-378.
Liu Q, Yan C R, Ju H, et al. Impact of climate change on potential
evapotranspiration under a historical and future climate scenario
in the Huang— Huai- Hai Plain, China[J]. Theoretical & Applied
Climatology, 2018, 132(1-2): 387-401.

Brauman K A, Freyberg D L, Daily G C. Potential evapotranspira-
tion from forest and pasture in the tropics: A case study in Kona,
Hawaii[]]. Journal of Hydrology, 2012, 440-441: 52-61.

Zhang J J, Guo B N, Jiang Q O, et al. Study on microclimate char-
acteristics and vertical variation of potential evapotranspiration of
the Robinia pseudoacacia forest in the Loess Plateau of ChinalJ].
Advances in Meteorology, 2013, 19: 1-11.

NS, RG] UG LIARAR S RIR U AR IR 28 K BV LE ]
ZRAL MOl K2 2 4, 2007, 35(9): 40-41. [Sun H Z, Zhu X M.
Comparison of potential evapotranspiration in primary forest and
natural secondary forest of Korean pine[J]. Journal of Northeast
Forestry University, 2007, 35(9): 40-41.]

Amatya D M, Harrison C A. Grass and forest potential evapotrans-
piration comparison using five methods in the Atlantic coastal
plain[J]. Journal of Hydrologic Engineering, 2016, DOI: 10.1061/
(ASCE)HE.1943-5584.0001341.

Rao L'Y, Sun G, Ford C R, et al. Modeling potential evapotranspi-
ration of two forested watershieds in the southern appalachians|]J].
Transactions of the ASABE, 2011, 54(6): 2067-2078.

Beven K. A sensitivity analysis of the Penman— Monteith actual
evapotranspiration estimates|J]. Journal of Hydrology, 1979, 44(3):
169-190.

HRAREE, PNGIBH, X 2E, A, o IR A Rk SR UL £ 5 i)
PLEEN=A AN ﬂﬂiﬂﬂﬁz, 2009, 64(11): 1292-1302. [Shao Q
Q,Sun C Y, LiuJ Y, et al. Impact of urban expansion on meteoro-
logical observation data and overestimation to regional air tempera-
ture in China[J]. Acta Geographica Sinica, 2009, 64(11): 1292-
1302.]

R, WG, BB, A5 ROk MR SR RV = AR R
). T E R R, 2017, 37(8): 2896-2904. [Zhou M,
Chang M, Lai A Q, et al. Impacts of future land use on meteorologi-
cal conditions over the Pearl River Delta Region[J]. China Envi-
ronmental Science, 2017, 37(8): 2896-2904.]

LR, A, 5, S5, K L I ZLRARR 3 A4S WA AR 6]
e 5 PR 2R D). N 2 25 24, 2017, 28(5): 1407-1413.
[Cai L R, Kuang X, Fang S, et al. Factors influencing tree radial
growth of three common species in broad- leaved Korean pine
mixed forests in Changbai Mountains, China[J]. Chinese Journal of
Applied Ecology, 2017, 28(5): 1407-1413.]

3%, EME, 14 i), 45, AR RALJLA IR ASE T 0 2
[F] A% Jny 15 A= 358 (0 RZ MR [J]. A2 2524z, 2018, 38(21): 7669-7678.
[Ma F, Wang S Z, Feng J C, et al. The study of the effect of tree



2020 5

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

PNGEE AL - 1998—2017 4F H [ ML R FRARAE 25 R GTIRTE AR LAY 2 A 34 S A

931

death on spatial pattern and habitat associations in dominant popu-
lations of Dongling Mountains in Beijing[J]. Acta Ecologica Sinica,
2018, 38(21): 7669-7678.]

A R LA AR SRS B S B ()], TR R,
2015, 36(5): 1888-1901. [Li M M. Effects of ozone on photosyn-
thesis of several plants[J]. Environmental Science, 2015, 36(5):
1888-1901.]

W, PN EN, TS B, AE. v AR AR AR GE UL S B A
AR BAME S R G WAL A SR M. JE At P A R
11, 2010. [Xie Z Q, Sun H L, Yu G R, et al. China Ecosystem Posi-
tioning Observation and Research Dataset Forest Ecosystem Vol-
ume: Hubei Shennongjia Station|M]. Beijing: China Agriculture
Press, 2010.]

XUV, PR, BB VG 5 LA 2 R =R SRR 4 75 4
SR B ASERAED). 1hH~F3R, 2017, 35(5): 663-668. [Liu T, Sun
S Q, Qiu Y. Dynamics and differences in the decomposition of lit-
ters from three dominating plants in subalpine ecosystems in West-
ern Sichuan, China[J]. Mountain Research, 2017, 35(5): 663-668.]
PRI, E2108, R, 45 B T AU G i ety AT
B MOERE M FROR Y S J]. B A2 252241 2015, 26(11):
3421-3432. [Chen D C, Wang S Q, Huang K, et al. Estimation of
light—use efficiency of China’s mid—subtropical planted coniferous
forest based on flux measurements and spectral observations[J].
Chinese Journal of Applied Ecology, 2015, 26(11): 3421-3432.]
TR . vl AR 25 2R 0 R A WL 5 T 2 B B AR A A R 48
B W S M. b5 ERO L, 2012, [Wang S L.
China Ecosystem Positioning Observation and Research Dataset
Forest Ecosystem Volume: Hunan Huitong Station[M]. Beijing:
China Agriculture Press, 2012.]

g, XL v AR AR ARG E UL B R A AR A
BRGE: ~m =AM dbat: b E gl R AL, 2011
[Zhang Y P, Liu Y H. China Ecosystem Positioning Observation
and Research Dataset Forest Ecosystem Volume: Yunnan
Ailaoshan Station[M]. Beijing: China Agriculture Press, 2011.]
SRAEUH. P EAE S RGUE MO SR B RS RS
B TAR MR LG M. Jb st ROl RRFE, 2011, [Zhang Q
M. China Ecosystem Positioning Observation and Research Datas-
et Forest Ecosystem Volume: Guangdong Dinghushan Station|M].
Beijing: China Agriculture Press, 2011.]

TR, MRRAR, BEDAR, S v [ 2R A ARG (L - BT e %
PEDMARRG S T RE M. b5t o ER A AR,
2011. [Fu SL, Lin Y B, Rao X Q, et al. China Ecosystem Position-
ing Observation and Research Dataset Forest Ecosystem Volume:
Guangdong Heshan Station[M]. Beijing: China Agriculture Press,
2011.]

ARIGECR, A, i ] A 25 AR U WL 5 B 2 5t S AR b A
BRGAE: 2 VESURAASEIM]. dbat: R T, 2010,

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[Deng X B, Tang J] W. China Ecosystem Positioning Observation
and Research Dataset Forest Ecosystem Volume: Yunnan Xish-
uangbanna Station[M]. Beijing: China Agriculture Press, 2010.]
Allen R G, Pereira L S, Raes D, et al. Crop Evapotranspiration:
Guidelines for Computing Crop Water Requirements: FAO Irriga-
tion and Drainage Paper 56[M]. Rome: FAO (Food and Agricul-
ture Organization), 1998.

B SCHE, A TCIR, E B, S AR L1 B I 7Y 2 IR T A 2 k1Y
28 254K [J]. KBl HE R, 2009, 20(2): 159-167. [Jia W X, He Y
Q, Wang X F, et al. Temporal and spatial change of the potential
evaporation over Qilian Mountains and Hexi Corridor from 1960 to
2006[J]. Advances in Water Science, 2009, 20(2): 159-167.]
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.

McCuen R H. The role of sensitivity analysis in hydrologic model-
ing[J]. Journal of Hydrology, 1973, 18(1): 37-53.

Roderick M L, Rotstayn L D, Farquhar G D, et al. On the attribu-
tion of changing pan evaporation[J]. Geophysical Research Let-
ters, 2007, DOI: 10.1029/2007GL0O31166.

Zhang Q, Xu C Y, Chen X. Reference evapotranspiration changes
in China: Natural processes or human influences?[J]. Theoretical
and Applied Climatology, 2011, 103(3-4): 479-488.

Song Q H, Braeckevelt E, Zhang Y P, et al. Evapotranspiration
from a primary subtropical evergreen forest in Southwest China[J]].
Ecohydrology, 2017, 10(4): e1826.

Olchev A, Novenko E. Estimation of potential and actual evapo-
transpiration of boreal forest ecosystems in the European part of
Russia during the Holocene[J]|. Environmental Research Letters,
2011, DOI: 10.1088/1748-9326/6/4/045213.

ASCE-EWRI. The ASCE Standardized Reference Evapotranspira-
tion Equation[R]. New York: Technical Committee Report, 2005.
S AR R AR AR 40T AL ST KR L R st AT
W NI S 4, 2019, (3): 42-45. [Wu X. Analysis of
urbanization process on temperature changes: Taking Beijing,
Zhengzhou, Nanjing and Hangzhou as examples|J]. Meteorology
Journal of Inner Mongolia, 2019, (3): 42-45.]

WHER,, ARIRAR, BUSCR, S5, 6 FIB T T £ T FAFR SR80 % L
WEFE[T]. AL A0 R 2= 4 (A SR B ), 2017, 53(5): 881-889.
[Yang Y J, Zou Z D, Zhao W L, et al. Comparative study on the
thermal environment effect of six urban underlying surfaces[J]. Ac-
ta Scientiarum Naturalium Universitatis Pekinensis, 2017, 53(5):
881-889.]

SR, R, RENFA, S5, N TGN A T TG R
HEZS 24, 2018, 29(6): 1787-1796. [Zhang G, Zheng N, Zhang ]
S, et al. Turbulence micro—meteorological characteristics over the

plantation canopy[J]. Chinese Journal of Applied Ecology, 2018,

hitp://www.resci.cn



932

42 5
29(6): 1787-1796.] from 1961 to 2015[J]. Resources Science, 2017, 39(5): 964-9717.]
(48] R, THiR, IR, 25 1961-2015 4F 8 V5 16 L 25 48 [49]  EIGMO S5y, 55 /\ U A FE AARBT IR A 45 ). Mol B A,
AR AE 5 A R ()] R Bl 27, 2017, 39(5): 964-977. [Wu X, 2014, (1): 1-2. [State Forestry Administration. Results of the eighth na-
Wang P J, Huo Z G, et al. Spatio—temporal distribution character- tional forest resources inventory[J]. Forest Resources Manage-

istics of potential evapotranspiration and impact factors in China ment, 2014, (1): 1-2.]

Trends and influencing factors of potential evapotranspiration
in typical forest ecosystems of China during 1998-2017

SUN Wanxin"*°, ZHANG Li"**, REN Xiaoli"?, HE Honglin"**, LU Yan"*?,
NIU Zhongen"?®, CHANG Qingging"**

(1. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing 100101, China; 2. National Ecosystem Science Data Center, Beijing 100101, China; 3. University of
Chinese Academy of Sciences, Beijing 100049, China; 4. College of Resources and Environment, University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: Potential evapotranspiration (PET) is a key factor in calculating actual evapotrans-
piration, evaluating regional dry and wet conditions, and water resources management. Using daily
meteorological data at 11 typical forest sites of the Chinese Ecosystem Research Network (CERN)
in the past 20 years, we estimated PET by both the Penman-Monteith equation and Priestley-Taylor
equation, and analyzed the trend of PET and its climate attribution. The results of the two methods
indicate that PET in seven typical forest ecosystems in China showed decreasing trends in the past
20 years. Wind speed dominated PET changes in the Changbai Mountain temperate coniferous and
broadleaved mixed forest and the He Mountain subtropical artificial evergreen broadleaved forest,
while net radiation dominated PET changes in other forests. We also quantified the difference
between PET at each forest site (PET PM) and that estimated by meteorological data from a
nearby site of China Meteorological Administration (PET cua). On average, PET cwa is higher than
PET PM, mainly because the meteorological stations are mostly with higher temperature, wind
speed, and net radiation, and lower relative humidity than the CERN forest sites. For the forests in
northern and eastern China, PET cua trends were higher than PET PM, because the former have
higher wind speed and net radiation trends. In contrast, PET cwa trends were lower than PET PM
for other forests, which are mainly due to their higher trend of relative humidity and lower trend of
net radiation. The research can provide a reference for understanding the characteristics of the
potential evapotranspiration in China’s forest ecosystems and its response to climate change.

Key words: potential evapotranspiration; forest ecosystems; trends; meteorological factors; Chi-
nese Ecosystem Research Network (CERN); Penman-Monteith method; Priestley-Taylor method
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