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Abstract ECMWEF 1979—1993 reanalysis data (ERA15) is used as quasi-observational boundary conditions to
drive the PRECIS (Providing Regional Climates for Impacts Studies), a regional climate modeling system developed
in UK Met Office Hadley Centre, and the direct comparison of the simulated monthly mean precipitation and in situ
observation in meteorological stations in the Three Rivers’ Headstream Region shows that the precipitation is over-

estimated by PRECIS, however, the PRECIS can reproduce the seasonal cycle of precipitation in the Three Rivers’
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Headstream Region. It is indicated from the comparison between the simulated baseline (1961

1990) precipitation

and observation that the seasonal precipitation regime and spatial distribution over the Three Rivers’ Headstream

Region can be simulated by the PRECIS, but the simulated precipitation is systematically larger than observation.

The temperature increments over the Three Rivers’ Headstream Region could reach 4 °C, 2.8 °C annually, 4.4 °C,
3.2 °C in winter, and 4.2 ‘C, 3 °C in summer during 2071—2100 (2080s) under SRES A2 and B2 scenarios, re-

spectively, relative to baseline, while the corresponding annual precipitation would increase slightly, the winter

precipitation would increase in high percentage, but the summer precipitation would decrease in some areas of the

Three Rivers’ Headstream Region. The coincidence of temperature increase and precipitation decrease in summer

would enhance the drought in the Three Rivers’ Headstream Region and result in water supply shortage to the three

rivers. Protective measures should be taken to conserve the natural ecosystems and avoid the deterioration of the cli-

mate and environment over the Three Rivers’ Headstream Region in China.

Key words

1 5]

|13

T 8 e L A i A F sl I E . TE AR
TRUFRERNTER G, =L HIX AT
T R AR LR (31939 ~36°16' N, 89°24" ~
102°23' B, gtk 3 450~6 621 m, J2FRE KT,
HE Y] K [ B o] L TR v VT — YR AN I R R M, R A
VLR ZFR, BERN AR, BT
B B s I g e, =10 HiIX ) %
AR DIAE . AR R b T SRR K RS, R
AL, 728k, MRS, AT BRI, I
PP R U R I KiK. R TR R AR T K
T5 o BRIZ AR X K5 5 A 47 2 A b 25 3 AR T K
N HmREM T ZEA BT SH R
M S TEEE

“EVTIRT R R A AR AR SR, BT
TR v B ) AR, M b A SIS A T T R
SEARBEZHRE, NIMTE R T “ = VLR F9A A
BRGHEM, HILTEK, B TAGHEM AN
ST AL SR, VTR HIX B
TP SRR E, yk R 48 . 224 .
AR [ AN RE ST S AT 28 - R e w2 2 1B
#GRIE . K R K e A e A, A
SN B T X IR 2 A 4 0y T RREE
a0 QI8 K N 1 1 . o I L 57 ) P R s
HIWE WAk T &R FI B0, B < =V
i XA AR A S X AR 2 TR B 11452 M s o TN
TR FA A R

VAR ARAF 22 27 6 T e i VL] I DX A fie 2

The Three Rivers’ Headstream Region, climate change, temperature, precipitation, simulation

A B H o A 25 RV IR 55 1 5 e A T K = A O T
PEZ=00, WFgERI . E 40 2453k =TT HIX
B E . Hfem A, H R RRIRY 2R
S HEMAIRMBE L H &SRR
W3 20 42 90 AFAR LR AR B B A, VI
VR IX -2 FHIR B s T2 E A E 8 FHES . E
HR 25551 B 43 A 2% BT ] VR X e 7K et 5 B
P, A FZRIMAER BRI 15 4FR A& ZR[EK
RIS R A KR AR Y B B R K R
SRR LA BB AR AL, (R X B 2K 2
IURFEL R 3, BREERR K AR 2 5 D i B
SRR . 3T 40 453k “ =71 HbIX KA fb %
AR T . BRI > 78 & 3K+ FAL
ST TR X MG 55 4 A 2 R G kA B X R AR
Ao R s 20, Pk AR 46 F 2 AR08 s o g, S
RV = ) S R R AR R A, BEIR T AR
SR FEERARRR T BT, Mo Ab A ER AR
AR T X —— T e SR I M i VR X
B A A B 50 3R BUR IX 9 A Al AF S
VLR X RS A AR AR A R
Tt b R = SR HE R RS R 5 | R iR
AR, AR (GCMD) BN N & —
AR s HYS 0 H GCM &5 974k X 38 <,
AR B FE M. GCM il 7K P43 3 3R U f 45 A0
A, T B AT RE ROBE Sy B T X8l A A X
(RCMD W& —FhA 851 8 1 24 B RO o it T R
X138 3 A 3 RCM 8L 807 A S S A B AR v
SRR ST S R AEAT T A4, R 4E
i RCM 75 301 A it 0000 v o 32 45 2048 25000 1
o B AR RH XA S RegCM2 H1



5 VPSS “ =ILIR” M X R 5 Hr
No. 5 XU Yin-Long, et al. Analyses on the Climate Change Scenarios over the Three Rivers’ Headstream:-- 669

] % 2 WK R 4 3k 1 <R A B X CSIRO
R21L9, #5568 T RegCM2 X} Hh [ 24 4% A A Y A5 41
HEJT, JFXF COL AR HEE 5H rb I X By < 22 £k
AV AR i = 8 B 52 e R AT T B B . RS
SO DRE RO IX B SR REMO 1 %O T 7R
I, IR FZAE AT 1980 40 1990 4E 7R F.
B AT TRLBIFSE . P08 B R
1979~1983 4 i) ECMWFE (European Centre for
Medium-Range Weather Forecasts) 2 HrEE1E
RAENLIN 5 S4B ) Hadley S0 i) RCM
% 4: PRECIS (Providing Regional Climates for
Impacts Studies)"™* s X AL [ X 40 A5 1) g
THAT T RIS 5rr. &3 PRECIS fE8 4L
S MRS A 4 Y el o . B AR B AL 40 A
FRIE s %R K B RS AUE D = o (B S HR AR 5 1Y
R o W /K A (R BE 7. 1 W8 B 55 89 X PRE-
CIS f4l i) SRES™ A2, B2 HEjE 5 F hE 21
e 3 AN B A B T T g
X PRECIS #E40 H [5] X 38l >4 A A0 i B 4L 1 0
SRES B2 {5 F 2071~2100 4 (2080s HfEL)
DX I A A S AR A B MR S A T T A

ASCHF ECMWE 1979~1993 £ 19 F- 70 B 8k
i (ERALS) A Ay 00000 ) iy 5 2% 1 5K ) PRE-
CIS, E B FEAE S “ = ITIE” #u X 5e
B 65 3 U000 50 40 P % L a3, DA B R fe AR B B
(1961~1990 4F) B 7K A5 40 25 S 55 00 1000 250 91 1 %
Feartr . Bk PRECIS X “=JLI7 Hu X REK i
BELLRE 77, K5 43 PRECIS #4011 SRES A2,
B2 & 2= SRR R 20808 BFBEAR XA M5 3
HERFBL = VLR b XS AR K AR Al A 1
TR b DX A AR Ak ) P SR SR AR T DA
S Rk SR S

2 PRECIS Xt “=;TiE” #h[X gk
PABE 71 B9 5EIE

MFTREA K PRECIS 248 (V1.0) {1 Had-
ley S RCM & & . ERALS diE fl GCM
He IR S B ERT B . SRES A2, B2 HEMU 5
()M S AR A2 4T RCM T 1 45 b AH s
. % PRECIS f2 it & o B R b 7 Y, 18

HadCM3P G K3 3R 2.5° (i) X 3.75°
(L) AR I ml [, FEZEZ6 By ) b K
FHERAIEIN—1%, EHia1T HadCM3 {9 R HB
5y Had AMB3P 77 Az 15 43 BE R 1 i1 R 3 98 3y PRE-
CIS, PRECIS By R4 i 1  #, HoKF-
O PERAEBE R A bR R R 0. 447X 0. 44°, FEH i B
M XK P& s BE 2928 50 km, FRAETE] 2B K 5
min, TE TR o Bb5, R 19 B, XTF
PRECIS #2240 () VE 40 A 4338 2 ) Scwk (18],
VRIS e S50 53 3 43 Bt & B PRECIS it o [ X
R 73 A B AR A WA SR By, PR AR S R
SO HT PRECIS #5548l “ = yTI8” X FE/K I RE 77 .
DA R PRECIS $E47 “ = VLR b X% A
A S A B F A

ASCE JEA ] ERALS 3K ) PRECIS #E45LY [#
KA BE S S5 G 0 UL I E e 547 3 6 H
PLEHIE PRECIS 2% B (B RE J7 . AR SCHT ik 7 X
WHAE 69 MR B mmE 1 iR, BT
XF TR R R 0 b DX A AR A A T A
BTN, A2 TR i a3k X 388 A 1 LG At Sk
EXRY IR K,

M PRECIS BL48L () 1979 ~1993 4E 15 4E 3% J
B H B R SIIME R e (B 2) ATRAE . A
A ALY H B K F ORI G, RSB Y e 7K
AL RS LB A & R — 3 B R
PUE T VIR M DX RRK R 2 AR AR RRAE .

BT =R X RR G s, H

37°N <
™ + + i
o e % + + |
36°N ﬁ«‘ ~ + 1
+ + 4
14 + +
35°Nq &, + +_-'5
i + + -H\
} + + I
0 4 . \ R
NS P e St
EEON AN P 4
+ w’“’\u\_,-f”‘\_ -,;‘.'» . e “-.'"";
. P +
32°N L Ghed
+ N L + + +
. + + + +, o
31°N + . + S + + 0+
30°N * P * + + ++
+ 7 + + + +
o + 4 5
29°N7 | 4 + + +
o e

8°E  9I°E  93°E  9°E 97°E  99°E 101°E 103°E

3 I A /R AP ¥ = 1 i)
Fig. 1 Distribution of meteorological stations in the Three Riv-

ers’ Headstream Region
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Fig. 2 Comparison of the annual mean simulated and observed precipitation in the Three Rivers’

36°N 1
35°N 4.

34°N <, 34°N < 1 e

33°N+ 33°N+ ook

32°N - 32°N - RN

31°N- 319N

30°N 30°N

0N{ \L [/ 29°N | ' f\\{n/ i ﬁ. "~
90°E  92°E  94°E  9G°E  98°E  100°E  102°L 90°E  92°E  94°E  9G°E  98°E  100°E  102°E

36°N = \_,‘1 7 \, 36°N (D) -

35N 2 g 35°N--:;_

34°N 34°N

33°N 33°N

32°N 32°N

319N 1 319N 1 3=

30°N \ 30°N . ] O

Y \\/ A m-/) L
90° 92°E  94°E | 96°E  98°E 100°E  102°E 90°E  92°E 100°E ~ 102°E

36°N R(©) 36°N

Headstream Region from 1979 to 1993

36°N A
35°N 4

] ‘,?'\o.}y

35°N 35°N
34°N 34N S
33°N 1 33°N -
32°N 32°N
31°N 31°N 1

% .
30°N 1 30°N i/ 7 5

/ 4.5

29°N 29°N / r:\

O0°E | 93°F = 94°E | 96°E . 98°E  100°E  103°F 90°E  92°E  94°E  96°E  98°E  100°E 102°F

B3 VLR M XA A B KA S AR 1 H A (B : mme dTD): (2) AFIINME; (b)) A&ZEIE;: (o &

ZMME; (D A PIIEIUE; (o) ZAFMHUE; (D HRHRAME
Fig. 3 Comparison between precipitation of PRECIS simulation and observation in baseline over the Three Rivers” Headstream Region (u-
(a) annual observation; (b) winter observation; (c¢) summer observation; (d) annual simulation; (e) winter simu-

nits; mm-e+ d ).

lation; (f) summer simulation



5 VRISRESE : “ =YL 3 DXORAURAS AL YB3

No. 5

XU Yin-Long, et al. Analyses on the Climate Change Scenarios over the Three Rivers’ Headstream-- 671

CRU (Climate Research Unit) " ##g2k 4 4wl W
DA 55 BE o I Be A B 400 25 SR R A7 L Ao #
NS L I B [ KA ADL{E 5 UL I A % % L AT A
i (B3, “=T0IE” M DAL A 35 A K (5%
WL fis S, PRECTS AU HY 1 5 oy 43 L AR F e 7K
{14 e 1 DX K At 1) g R K 38 m %) 23 8] 53 A R AE 5
CEVTURY HIX AR R K B AAUE S UL E AT A
G- AELARBEHEL A% A T L Jok 1S 000 I A 18 A AR A DX R
DNE i R BH 5 X 3 2 = RE K, PRECIS #2413
T RE R LL AR R VY R SRR K Y R R X, HAR
PUE S B o e . BRI 5, PRECIS 4
BRI (B A7 Kk, (B PRECIS #3582 G 82 4 b
BRI T = VLUR” Ml DX R 7K B 25 (8] 43 A5 REAE N
RS, R T SR M X BRI
BEACRHIE

3 YSIIR” MRARSEZLES
2K}

ASCFETFHUF R AR LT TR RS (IPCO)
2000 4E K ARG CHERCE S4B ) (SRES)HY

g A2, B2 WA E = SARHEROT R, X
“EUTIRY X 2080s BB SR AR TR SEE T4
B Horp A2 2R %= SRR T — m HEO 5. B2
e —RHRE S . K 4 AT, SRES A2,
B2 55T 2080s BB “ =YL 1 IX (59 A
T, EARKEK SRS IR, (BAEPRAE 4L
PP BIAR K, A7 S AE {73 e K 1 ik 20 1 e ik = 424 [+
& A 2 X R

M SRES A2, B2 5 2080s AH*f T 3Lt
BRI R SR oK &AL (&5
B 6) nfLIAW, “=VUR” HIX B BRI, A2,
B2 N “VLIR” M X AR R AR 4 C
2.8°C, AZEHEME, @i 4.4 CHISZ.2C,
HRIE R p AL 22 R s H R =ULIRY 1 ORER
IR AE 4.2 CCH1 3 “C UL b, AERFEK 1
Iy, AR RS IR, B2 “ =R W
T XA BRI . AT TR B, A2 B
CYLUR MDA AR X R K B R BE 202K 0. 1~
0.5mmed ', B2 TFTANO0.1~0.4 mm e+ d ',
AERT T A DX IR 19018 MR /DN s A ZR 7K 3 o it
BN, A2 EETZ N 0.05~0.25 mm » d',
B2 T4k 0.05~0. 15 mm» d™', HAELERH

Temperature/ 'C

2086 2091 2096
Year

Precipitation/mm-d !

2071 2076 2081

2086 2091 2096
Year

Bl 4 SRES A2, BZAEHtF “=VLIE" HiX 2080s HXTF A% EEAE T BEAR YR L MK I P8048 k. () IR (b)) oK
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