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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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At SUFER AW SA T TH[8] [9].

RS FE TSR % B A Penman-Monteith (P-M) 775K VLR 0E 50 45553k A KR H 2 K k5 (ET,),
ST T AITIRIEGE 50 4K ETo AR SS S 23 (81504, 3 AT vFAili SDSM A AR S VT I 8 23 I 25 U B ) FH
PE, HE it H SRR BN RERCR, BRKILREARREAR R SEE ST ETo MARES, NIF A%
AR AR K BE R R 52 M A 78 SR AR AN S

2. BiRFAE
2.1. WEXEHR

KATHIBAL T 24°27~35"54'N, 90°33~122°19'E 2 [f], JIKMIFL 180 x 10* km?, 4= [E ST A 18.8%, il
M ARAGIR R, Ph i AR 2B =K ARIR, #5000 m BL L3 500 m BL R . KITHR 388 5 4%
FE, mE S IR R Rk S 4G A, RN . TR R, MR R, BRI A, KT
WA AR R . KV IR E N DA% . 20 m B AR M X, 7R SR [ RZe 5 K e b A 28 2 5 5 (1A E
AT

KAV 2 PR K E Y 1126.7 mm, J& TIRE K FMIHIX . 52 )5 IR R A I sem, 4Rk
BRI AEE AL, BRI EREDES . d R X BRIIK R AMTRX N, FRKENZ
F 1100 mm. KITHEIRE P Fk 1 28 & 80 541 mm, JLH X 3 Aita Ao op Rk T B, PR ZHR T
X, FERTACR. KR, BBHW. KW WESRIE AP P PR AR DI0. KL,
URYTANPUL IR 28 R BN SRR K B/ IR 2 K 5 E L i E, L 500 mm 45
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LR FHX A, LR PEEMmILEs, 2478 300~400 mm Z i), 7EKITITIEALEAE 200 mm, N4l
RAEIX; BRI, LR, K% N 600~700 mm, NHIHLIXIE 800 42 mm; PU)IZh . &V R, ST Rk KiT
HEE A X, KERTE 500~600 mm 2 [A];  EIFEHI X 2T HCF R, 15 700~800 mm, 45—~ 800 mm [ &
Bl s FEREBHIIX, A —KT 800 mm HIEEX, HASTHEN & %, Kz k& i 1000 mm, &KL
P e A AR KT A T 3 DX T o T 2% % B ik 700~800 mime K e b 45 i T 2 % 7 o v A 184 0 7 8 D )
@, REfebkeE, BRI R ER/N: SFEEAC, Rz R ERR.

2.2. BIEFKIR

AR EEM BT =P R, SRR SIS 55 8E, NCEP (National Center for Environment
Prediction) Ff 43 #2455 A1 GCM % H B3 o Sl < R B8 A KILIR IS 134 A 5k 1961~2010 4 A3 H5 U XU
H BRI 5 H A R B0, IR AR R s s sl n 4 1 Brzk. NCEP #di+h, LT 7 MKAHA
T, BEFEEFEA . EFIAREE . 500 hPa kb2 XUi# . 500 hPa 47 % & . 850 hPa &b Ltz 850 hPa 4k
AHXFIRSE | 850 hPa AbI S o 45675 & GCM A Hh [ b [X. FRI3E B 1« 5 1 43 2 A K BRI 4L 1%, GCM
B R i Postdam S fi B2 MR 7T AT A0 /F RepdS A1 Rep85 1% 5t R4 2011~2099 4E () ETo 751
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Figure 1. The location map of weather stations in Yangtze River basin
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3. LERMITR
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.

3.2. GrithE R EEBRIBR EM

AW FORHILIRIR 134 ANuh fRBEEE SR P I E AT PN, JFRA 1961~1990 4 9% ¢ ], 1991~2010
SEREIEI . % 145 T SDSM BLAYE F g I 5 I I 1B H ETo B RECR, o rp %5 J 5 R 560 TR AF 6T 5%
75 Re ¥4 9.25%, RUREAKFIL 0.93, MHEREABARLE 0.93 LA L, {IEH] SDSM A5 R 7R B K VLI 1) 2 R 28
BUOR BRI T . BAME 4 45 H T K6 11(1991~2010 4E) P-M i H ETo A1 SDSM BERIBLL H ET, 45 5
L. WLAH, BT NECP UMK ETo A AR R S P-M LT REECN —8. Sk, SDSM A
PR, WL T GCM #it ETo 45 S (B R EE R H .
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Figure 2. The temporal trend of annual ET, in Yangtze River basin during 1961-2010
2.1961~2010 F KR4 ET, T #aEE

526



KIS 2 R BN AR a5 o #r

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 1 1 1
; N
35°0'0"N- = . [-35°0'0"N
] e ‘
o X b fay -
- S -
-® S L A A = Ay
- A A i 4 e
A 3 A i A A N o .0
A A
. A LA a Ay A A4 AL 4
30°0'0" N+ : A 5 = A A £ [-30°0'0"N
A . A G SGTa 0 At
e o S A p P
o A A 20 £ oA A
MK Z(E P A N
A <-19 BERL 3 N,
25°0'0" N = > @ [-25°0'0"N
-1.96 - 0.00 RBERL
0.00-196 &
FEEE 0 150 300 600 900 1,200 Kilometers
® >196 ZEiEm
T T T 5 T T
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 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
[ 2% H SR Bl 245 45 (51339004; 51279138).
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