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Fig. 1 The map of the Lancang and Nujiang River Basins
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Table 1 The feature of hydrological stations and the corresponding basins

'Zﬁ*.@ i K3 fr KR /km® el
; 4B (31.18°N, 97.18°E) 48448 1991—1998 4, 2000 4f
BIH (24.53°N, 100.50°E) 105660 1957—1959 4
Ttk (22.03°N, 100.78°E) 141380 1957—2007 4
B FE (30.88°N, 96.23°E) 69384 1991—2000 45
T I (24.98°N, 98.88°E) 110224 1960—1963 4 ,1965—1985 4F-
4 (23.68°N, 99.23°E) 4185 1960—1963 4F , 1965—1985 4F:

O ZEHEAIE AL http://cde.cma.gov.cn/home.do,



S &k ELEEmMWE

358 oA BF 5 it R

www.climatechange.cn

2017 4F

1957—2012 4Ef93% H F-25 U . s Ui . BefiC U
AREH. WG, B BRI Bk g, kSO g
vl AL E A 1, asfT VIP BEALE )5 7 i FEAR
% (3 [ United States Geological Survey (USGS) 3 JKFh
Shuttle Radar Topography Mission (SRTM) #t#2%), #4
AR (8 R RS (Leaf Area Index, LAI)),
TIEFHEAE Ok A ERRARALZ (FAO) WG "),

1.2 REEY

VIP A AR SCa) a5, W E Tt E AR SRE
HCE, RSCIEAFIE e sh &S i, o™
TR A2 LR R A R ik I AR — 4
SEEhIT R TR ", AR AT T LR
MRl DO, B, B AR IR AR R RS
oS, AP DFARRAE IR, LAk SO .
e 8 km WIRE 3 HEAR, ARSCREART LSRR
A HALIIE, Jdi b B BPJ5 IR bk (GIDS)
N BRI B A AR L, LA 1981—2012
LAY RE W/ S

HIMS 7Kk & Bl 2 40 Y BLAT bt 454,
TR ZE R R R, SRa I8 L A AN £
ST (R oy AT, R T X B A A T A R
T, GBI LRSS ARG, B)n R
AHRLIT R P RIARR

LR IST, VIP BRI HIMS FA EReAii b
X PRTLEST FK SO, VIP R B A 1 25 ]
PR (MRAIC A 8 km), TEANZ B T HE#A: K3
DA P R, (HR I IR A TR, R
A RN LG s R OR ., HIMS R
FBE T sy, ILits BN, EXHE
WRERRGHLEL AT THE(E. PIASSCER Aris PR
RIRIOES, eI VIP AR SCE) D -# R AT J e 25
(] 73 B R BB K AT R AT AT IR, SR
HIMS #RTFJRICHHA, B AZEE VIP 5 HIMS £
TUREAIES, SEAF BT 25 50 AEARIARSR T 5

OB RS RU B S U ik 4 http:/gdex.crusgs.gov/gdex/,
O B HE A IR ML http:/modis.gsfe.nasa.gov,

BN TARY s TRV Sl D ol

1.3 RFIERLUE Delta FiERETILE

7ok M AR LB Sk B SR U B S T X
(WCRP) [y #8 & B % T 41 (WGCM) 115 4
AL T RIEE 5 [ BE (CMIPS) 7= HE Y.
PCMDI (Program for Climate Model Diagnosis and
Intercomparison) X2y FF &A1 23 /> GEM A
BOERAULE R, Akt 6 2Bk R H Pk A B
AIREAAAERVER K IR ZE, A SCEBEMEFR it .om
U N EAZEOHER N R S A RV Y
ik aEk GCM £ BN & %8 T 1901—2100 4
B A B . ARG FRSUERPE R RO 75 dofe 22 (L A
g (0.5° x05°) PRz R EER] 8 km oy B, 28
Je ARSI Do 5 H B B iz 18] R BIRF 5T
M2 ERAK H BRI In B3R AR TS sk i Ak
Sl HBodE . B 2R ILIEEY , Se TR
WAL 5, 2015 B AR S (COP21) f2H T
BT 1.5 CImA 5. (HRTP0R Rk G, 43¢
17325 % JH RCPs 1§ 3, AHRT T 2000 4F IPCC /£ (HE
s SRR RIS HhE LAY SRES  (Special Report on
Emissions Scenarios) fE T H = =, RCPs ¥4 hn T
Jo e A AR A & PP R AR HE R 5200, 7%
T BRI AR LR EIIER , £ 2014 45 IPCC
ARS 2, & — MR E IR B AR ST ] <l

B,

2 SRS

2.1 PRI 1957—2012 7K SR T AFE
1957—2012 4E F{T s i Ak (18] 2 FiEl
3) N LI R X R e, AT,
Pk — M <600 mm, TIHFREIR, HiEHLX A HIX
FEE 2B, 15 50 ZAE0H], BRI K
SRR, B2 AT T IRk 20k

@ 4 FRACH S5 78 R SR IR A R 5 B PRIk hittp://emip-pemdi.linl.gov/cmip5/docs/CMIPS_modeling_groups.pdf,



www.climatechange.cn

41 XUZRE, 5. IR VLAY R A M5 28 1 S HE RT3 3 [ 5 il 359
8001 @ =% 800 1 by %
a
29
600 - 600 §§
£ £ N
E E §§
18 400 - 8 400 EN
< £ N
& & g§
N
o
200 200 §§
E
aN
N
0 '
LCJU LCIMLCID NJU NIM NI D
ik
800 1 (¢) pk= 800 1 (@) &=
600 600
£ g
E E
I 400 - I8 400 A
% zl %
e =N B
C3 £§
3 N
200 3 N 200 1
Z e
3 N
N Z 2N .ﬂMﬂ,m,m
0 -
LCJU LCIJMLCID NJU NIM NJD ICJU LCIMLCID NJU NIM NID
b4 ik

01957—1970 4 W1971—1980 4 m1981—1990 4= g 1991—2000 4 2001—2012 4¢

FE: LCIAREBIRIT, NIRFELIT; UMRE L MK I DE T,
B 2 1957—2012 LIS . B, fK. ZEZEMFKEL

Fig. 2 The comparison of average precipitation in the four seasons over the period from 1957 to 2012 in the upper (U), middle (M)

and downstream (D) of Lancang (LCJ) and Nujiang (NJ) Rivers in spring (a), summer (b), autumn (c) and winter (d)
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Table 2 The parameters used in HIMS hydrological model

(Jlthjﬁ C ) Win R r L. R & Ky
BT 0.27 0.74 90.45 1.50 0.16 0.23 0.48 0.86 0.01
BT 0.17 0.66 108.26 1.07 0.19 0.13 0.57 0.72 0.01

fE: G CABHRARRRG W HARRAILIE BHRGE DI EIRERE G R, r AFRARG LR AREG RO T RINE 250

& ASEPREBR REG Ko WIERARKL.



www.climatechange.cn

41 XUTR0, % I VLR R VLI A AR A5 A A B o 48 T ) 5 Wi 361
(a) SEHTHUK S
10000 '|||| TR I"-ull | |"'||| I |l"ll|| |"'p|| |r||| i I“l ||"||| [ e |I"|||| Ill"ll ""|| o 0
AARAAAANRAARIANENNED

8000 - r 200
_ =] (1965—1977 4 ) Feks ] (1978—1985 45 ) .
2 6000 + F 400 E
- .
5@ 4000 A - 600 &

2000 A - 800

0 - T T ¥ T T :. T T T .I T |- .‘|. T .I T T T .l‘ 1000
1965 1969 1973 1977 1981 1985 4f
(b) Fo ek ot

10000 'I-|‘ |‘I'l‘ Wm’l"’ |"|"||‘ " ||l""|“ ||||"l||’ “uq H"‘”'"q“‘ ‘||'I"I‘| \"Ill’ ||I""||| “m Y ..--'.I ||--'I||H]|‘l'r|] |"||I|| wll ’“ """ |l’ ||’]’0

8000 - 200
% 6000 - ] (1965—1977 48 ) R (19781085 45 ) 400 E
= i
?}\g— 4000 - - 600 §

2000 A - 800

0k — L1000
1965 1969 1973 1977 1981 1985 4F

m— ik —— KR e B

Bl 4 ZHCREIFISHAEZIN BRI 5 SRR

Fig. 4 The simulated and observed runoff during the parameter calibration and verification periods
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Abstract: The VIP eco-hydrological model and HIMS model were used to simulate hydrological processes from
1957 to 2012. Based on the ensemble projections of CMIP5 RCP2.6, RCP4.5 and RCPS8.5 scenarios, the runoff

in the two basins were predicted. The results show that in the past 50 years air temperatures. in the two basins

were continually increasing and the rates over the upstream plateau were higher than the lower downstream. The

tendency of annual precipitation was not significant, while the precipitation in spring season was increasing. The

total water resources were around 65 billion to 85 billion m’ and no noticeable tendency was detected. Spatially,

the water resources kept the pattern of “higher in south and lower in north™. The variability of water resources

in Lancang River was more significant than that of Nujiang River. In the future climate scenarios, it will become

warmer and wetter, the runoff will increase with lower spatial variability. Being with high seasonal variability,

there will still be challenges in the water resources security over the whole basins.

Key words: runoff; temperature; precipitation; VIP eco-hydrological model; HIMS model
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