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Abstract

Based on 134 hydro-meteorological gauges in the Yangtze River basin 1961-2010 daily meteorological
data, the reference evaporation was calculated by using the Penman-Monteith method. To predict the
future change of the reference evaporation, SDSM (the Statistical Down-Scaling Model) method was used
to downscale the outputs of GCMs, which was firstly trained by utilizing the NECP reanalysis data. Results
show that: 1) SDSM reference evaporation method performed better in simulating the reference evapo-
ration as to the high simulation deterministic coefficient (0.93) in the testing period; 2) 1961-2010 an-
nual reference evaporation in the Yangtze River basin decreased significantly; decreasing sites concen-
trated in the lower reaches, the middle stream and the north of the Yangtze River basin; 3) under Rcp45
and Rcp85 climate scenarios, reference evaporation of the Yangtze River basin will increase in 2011 - 2099
years, and the rate of increase of reference evaporation under Rcp85 scenarios is greater than Rcp45.
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23. ERELEFMERX

1E ETo HITHE 7 THER F H AR AR L ZUFAO)YHERE HI B IR A8 & s b T34 7772 Penman-Monteith (P-M) AL, 417 -
0.408A(RH—G)+7( 900 juz(es—ea)
T+273
ET, = (1)
A+y(1+0.34u,)
R, ETo AZMEEKE, mmid; @RS G ATERESR, MIm>d; T ATFHIEE, C: u, A 2m AR

i, mis; EAUKIUE, kPa: WSFKIAUE, kPa: MURUKIEMAAE, KPa'C: A FIRHAL, kPa/C.
2.4. BB IHTFIE[L0]-[12]

A 78R Mann-Kendall #5563 T3 981 R R F)EHA S84, Mann-Kendall 636 /2 th 5 S 5 441
W IO 2 A AES G 16 5, )i Mann A1 Kendall $2H:, 3 E IR 2 %35 B R R . SR

90°0'0"E 95°0'0"E 100°0'0"E 105°0'0"E 110°0'0"E 115°0'0"E 120°0'0"E
1 1 1 L 1 1 1
N
00N ST TAT T ‘ -35°0'0"N
{ A A= o i r
R F oA ~ \ T A e
h L e e Y A A, 1‘ A A
’* ~ s LA A A N A
I S A A & A Ly A ATAAA
A A A 3
. AA A P A‘AAAA‘A “‘ o L4
30°0'0" N ! A a4 A A P A -30°0'0"N
N\ AL A Ay A L4 A L.
A A ‘ /s agt, a at g
Al LA Aha G
‘A A AA 4.4, A L
A A A ady " !
A aa AR 4t ~
LG A A A 'y
LT T A Ao A
25°0'0"N— ~ A 4 3 s F25°0'0"N
0 150 300 600 900 1,200 Kilometers
I T .

T T T T T T T
90°0'0"E 95°0'0"E 100°0'0"E 105°0'0"E 110°0'0"E 115°0'0"E 120°0'0"E

Figure 1. The location map of weather stations in Yangtze River basin
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3.1 FESFKIRBSRELENTL

PG P-M HFE, HAKILHER 1961~2010 4Ei2 H ET,, H oM HKITRSGES B K&, Wl 2 Fis.
KATHIRAI T4 ETo v 957.8 mm, HI1E 2 Al A0, KLk 1961~2010 4E5 M8 K SR 2R AW 1 R Es),
1961~1981 45 N4, 1991~2010 44 L% . RYE M-K #5645 5 Z = 2.54, 1961~2010 4 [H] KA T itk
O ETo BIA R EE FRIEA.

K] 3 NKILHE 1961~2010 4%k fi4E ETo BB M2 8] 7040 . i[5 3t A4S 3, 1961~2010 4],
B 97 Db AR ETo P42 T B S (5 3 5 UA L 72%), Horb 48 ANk (vl s B 01 36%) T Rt sh i 2 (8
i M-K A58 95% B A5 /K, AR R 3 I I S0 = A TR AR, SRR YT R I X RV b ) X 3
H 38 ANl AR ETo P12 A&, Horb 13 Al EFHaA R . BRI B R S AR I
Bt &N 2.71 F1-2.81.
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Figure 2. The temporal trend of annual ET, in Yangtze River basin during 1961-2010
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Figure 3. Spatial distribution of trends and their significance of ET, during 1961-2010
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Figure 4. Comparison of calculated and simulated monthly ET, by SDSM driven by NECP
scenarios in validation period
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Figure 5. The annual mean ET, simulations from Rcp45 and Rcp85 scenario in Yangtze
River basin from 2011 to 2099
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Table 1. Performance assessment for SDSM predictands during calibration and validation periods

= 1 Gtk RERE R FEHMEIERRNEBISUERITN

it 34 Re (%) Ens R2
R 5E 11(1961~1990) 9.25 0.9302 0.9330
K5 191(1991~2010) 9.25 0.9323 0.9428

Table 2. Trends of the annual mean ET, simulations from Rcp45 and Rcp85 scenario in Yangtze River Basin from 2011 to 2099
5% 2. Rcp45 #1 Rep85 4T 2011~2099 £ TiRIE & uh s 5F ET, THFEHE ST

1% 5 k2] 2 b ENTE- N RE TR NTE NS
PAPSEd 115 16 0 3
Rcp45
Akt 85.82% 11.94% 0.00 2.24%
vk R 134 0 0 0
Rcp85
[ER 04 100.00% 0.00% 0.00% 0.00%

17.69 2% FRTIR, KL ET 78 21 g &8t BTt
4. &g

BT P SR BRI Repdb J Rep85d Gt b R R, 454 FAO P-M AR i[5 U SDSM %, THE
T it 2 50 SRR R K 89 4 Repdb il Rep85 1 5t K Y LIk ETo, 148/ Mann-Kendall 7575%f ETo T #4 5
Hr, FFEILLURIR:

1) 5T SDSM 1] ETo BAMEAT PM Ao SHAELE 22 SRR 56 I3 LU — 3, 1IESE 7 SDSM ALY ET,
RS RCRELLF, AT DL R0 A Sk A 5% R ) ETo.

2) 1961~2010 FKILHIENIFIS ETo HHE 2 NE#ass, TRG&H B ERG A FEAMERKIL P T, ik
AL AR

3) 2011~2099 47E Rep45 I Rep85 Rk tE 5t T, KLk ETo F-E 2%, 7F Rep85 15t 1Y
I #A % Repds 1T 5t 5 INEH & .

E&mH
[ 5% H SRRl 245 45 (51339004; 51279138).
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