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Wang Shourong, Kang Lili, Shi Ying. 2008. A study on climatic and hydrological modeling in Lanjiang basin. Acta Meteorologi-
ca Sinica, 66(3):320—328

Abstract A climatic and hydrological nesting model system was established to simulate the climate and hydrology conditions
under the SRES A2 scenario and assess impacts of climate change on water resources in the Lanjiang basin. Two sets of 30-year
integral experiments i. e. the control experiment and the future prediction experiment, were conducted in the Eastern China by
using the 20 km high resolution regional climate model RegCM3 coupling with the atmosphere part of global climate model
FvGCM. The results of the control experiment from 1961 to 1990 indicate that both the simulated annual averaged temperature
and precipitation in Zhejiang province have distinct topographic characters and agree with the observations since the detailed to-
pography of Zhejiang province is incorporated into the high resolution RegCM3. The simulated annual averaged temperature of
Lanjiang basin is quite consistent with the observed one, but the simulated annual precipitation is less than the observed, espe-
cially in summer. In the future prediction experiment, the climate change scenario of Lanjiang basin from 2071 to 2100 was set
up under the SRES A2 scenario. Then the distributed hydrological model DHSVM was calibrated and validated using observed
data. The hydrological model could reproduce the past runoff process of Lanjiang basin quite well, reflecting its high modeling
ability. At last, the two sets of simulated results by RegCM3 were put into DHSVM to drive the hydrological simulation in
Lanjiang basin. The simulated results show that the averaged temperature in each month will all rise from 2071 to 2100 com-
pared to the one from 1961 to 1990, and the annual temperature will increase by 2. 84 C. The annual precipitation will also in-
crease especially in the flood season from April to July, which could results in the rising of flood frequency in the basin. The an-
nual runoff will also increase in step with more annual precipitation, especially in the flood season. Under the global persistent warming
scenarios, the climate extreme events such as high temperature, heat waves and floods will probably be more severe in the basin.

Key words Climate change, Climate modeling, Hydrology modeling, Water resources assessment

M OE OCET T AURK SR E R TR AR AN SR IR R R SR AL I TR A B AT K SRR AL . B SR
i1 20 lem 55 23 B A A DO AL A RegCM3 i B A BREF A FYGCM {9 R AR - 75 H AR 30 b IX BEAT T P4 30 a B
BRS04 o B2 o B A AR SR T A B . L 6 (19611990 4F) 45 5 % W, RegCM3 8 %5 41 B 3tb %) I W7 V145 14 31 TE 7

w RN - [ R B L RS AT IS % 0 (2003CCC00300) Wi T4 B 5 BHIF AL 43 % JR 0 H (2004ZD06) ,
fEH A F5poR, FEN S RIS R S K SO A B U0F 5 . E-mail: wangsr@cma. gov. cn



AR 24 T IR Sk SO 5 .

A S ASEALLAC) W VLA 1Y) 22 47 3 SR AN K 3 12 B S W0 0 TR AR AIE L 5 S DL RO AF o 22 T U AR T 3 O R L Bt L
TP KA B AR AN . AR RO T 46 p A T SRES A2 HEAUKE 3T 22 VLUK 20712100 4R i A IR 5. A5
22 T 3 sk SO0 Ak 4 A K SRR DHSVM BEAT T 4658 F TIE 122068 TR 45 A 3 T3 B T 22 VT i S ) I s AR i il 72
BA BB . B ¥ RegCM3 (1 P14 50 45 R i A 2] DHSVM H, 3K 3 B8 5 47 K SCREL . B8 45 5 3% W« A X
T 19611990 48, 2 L3R 20712100 £ 4 A WY FHRY 2 ETHE R 4 F 1R ETHIEBEIS 2. 84 C 5 4R FK ik ook 4
I EB R AETE 47 AR T RE 2 S B0 BE D K H S A2 A E T s AR AR U TR S A 5 AR R K S A AR — B TSR TR

WA AN . FE A ERFREE AR T T 22 LUK R i I AR R Pt 0 A K SO i S A AT B — A R

REWR AR, BB, ARSCREL, KBTI
HEESES D6

haf[

IR

IPCC 55 — TAE 4126 DU PEA i 45 (2007 F5 4
A BRSNS A IS K G R ) A A3 A R A R Ay T
B X A R, st e X At 8. HAp IPCC
IETESS “SR AR AL 5 K B R e PR Al A A2 4k
Xof 4 Bk A X 7K S K R R B IR (2007) . PR AF S
A BRA AR A DX e 1 AL A AR b X IR
K ST AR SR W S 2 A A K S BB 5 Y B
SR, ek A GCMs 5 5& T R 4% 11 B
FA U ) BRI Y 20 A 2K SORERLRS 5 L 2 T R
A AT LK SCK B IR R e PE A A 0T
B4R 26 45 (2006) FI FH TPCC 25 =R WAL o 7 Fl 4>
BR S A 37E 9 R B (A2, B2) R #1545 5, 9K
Bl K RBE 43 A 2K SO RS PEAL T 3 o] I XA Sk (14 7K
UL BRI . LA GCMs 19 7K - 43 B 503 b 80
N B ERCBR AT DIAR G A 3R OB U A A BR A 1Y
R FRAE o (EHl A Ly M A 2 45 DX R 11 b
TV AR iE 0 o T 47 B o R L 43 R AR R K. PR
FHAR 23 BE 1) GCM. R 1 557 7000 &5 2R E 47 e 2 1k
452 W YAy P 5 SR AT R RUBE 20 A . H IR 23 PR
19 GCMs 8 AS i3 T 85 23 B3 1 RCMs 1] USRS
iy J52 RS2 M JRy i A A% P e T A I o B LA AR B R
O 1) I B R S DR A3 TA Ay 2 5 B 40 B 38 1Y Jm)
SARABAAT A RS T R Sy i 7 i . 2
e A X R PRECIS (I 15 B 45
2005,2006) Fil RegCM 2 (5527845, 2002,2007) 3k
TR X J7 I P WESE 32 €A (2005) U X3 < 4ok AR
Ak 5% Wi PEAS B B PRECIS 5 ok KB il 17 K SC R 70
VIC AR E % 22 A1 5T 1 T 0 S /K 9% 35 1
A A AT IO

FIH RCMs 1R 3l J7 B ROBE 43 #r » i 1B 52 B T
A 52 M Rt B T R 0y B A A KO 43 B R

ANE L —ECR 50 km X 50 km, F4E Sk, bl %A
BB AR B & J& S B bR b e 8 A 20 km 5 &5 43 3F
2R 1) DX A A A A AR B e ] RUBE 1) S A 40
W, 40 Leung %% (2004) , Christensen 4% (2004) 71
Gao %5 (2006) X KR 1Ak 2 b X A BF 52 . A1) & 43
B3R X3 A A X I I e X A AR AL ) T A A
S, F A H A Kusunoki 25 (2006) Fil Oouchi
£5(2006) g FIFE 20 km 43 FER 2 EREE X AT 2 X
10 a K J&F 1y i 1a] BE iR 56 (time slice experiment)

3 A1 2K SO SCFR BT 7K SCREARY, 2 1y i A
DTMCE7 Hu AR 5 DEM CEU s A3 A 78D JE il
Z B — oK SCREEARL, J3 A 2K SCRERL FT ™ 5 1 £
2 ) B R e IR K SO IR 1) 4% F 3 B SO AR
T e o) 2 B A ) 1Y AR S M O 4 EE 2 A [R) PR G [
0 N Y Qe P A 28 Y w2 75 3 E I o LR -
PR N 7R - A A R Ry (T V7 s B = B
[ i A 2 09 VSR SR SWAT B8R Gl B
WI45,2003) \VIC fHY, i A5 —2urp 5 22 35 B A7 0T
B AL (L 7245, 2003) , 3% S0 AR AR 2L 9k o ) 1 o2 FH 1
Z AR SO R I W I o O 40 B 4%, 20045 28 JE
g %5, 2004), DHSVM g %l ( Wigmosta, et al,
1994) 5 VIC A7 # A K J7 18] 4 5 38080 43k
22~ THUBUAH S5 1Y I A% PR C K R AT K SCTHBRD, 5 X8
SR A T . VIC B R — g FH T R ORI 3
f 7K SCREEAEL 1T DHSVM LR rb /N RUBE S 381
IK SRS, oo e — e JL 2L A K Z 18] 35
TR S A AR A X Hh /N AR T I 1 A LT O
it 2 JUAFE B DHSVM B 28 75 8 4M i 14 22 1F 5% 4538
HAFE TN AH(Leung, et al, 1999), FEFE, £5F
SRAF(2002) T4 2 A5 0 iy F 3] 2 T 5220 0 i b X1
{ERCIR S RES TR/ R S X SN i Ve

AR 20 kme 5 43 HE R XA K
RegCM3., Hi[i] iz B — 4~ 4 Bk 2R i #8520 (FvGCMD ,



322

PEAT PR EH 30 a B4 WA HDL R 06 4 2t v [ 2R 50t X

S AR AE A 5 ok B 8l 43 A XK UL RS DHSVM

PEAT K TR, FF i A5 28 Ak %) 48R 38 VT S0

LB K S0 K Y% T 1 5 WA E A B 9T

2 W X AR
VLA TR YEL . SRR 60 m

2 1702 m, JI N 200 m L F 24404

H,200 m P B4 M E B, WO R K
303 km,FE KA A3k 19468 km?®,90 % L) FAEWTITA

VA

Acta Meteorologica Sinica SZ%4Rk 2008,66(3)

BE G0 1) o A% PR 36 5 50 %6 14 1 BRI 3
AV A 2R R DX G A AR 17 CL1 A
SRR S CL7T AR 29 C, ZA4EF
BIREK i R 1545 mm, 37 R 7K 5 23 18] 40 A R 7Y
ZHR VG E 2 A B R K & 1700 mm, AR L
TR AR Y B K B 24 1400 mm, 3 S8 4 7 1 7%
FdE o 172.8X10° m* , i 55% 60 % Hi Bl fE 4—
T o TRIOKGEIR B B L H 2L M R
FRKVRRE Sy 45 22, ey AT R 90 E 40 %5, Ja Wi T Bl TR
AL,

CHi

Fujian #°
o

ko b

Chushuikou

PR =2 VU B L R K R A A

Fig. 1 Geographic location and river network system of Lanjiang catchment
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Monthly average (a) temperature and (b) precipitation in the Lanjiang catchment over 1961 —1990
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Fig. 6 Calibration (a) and validation (b) of the monthly runoff of Lanxi hydrologic station

(a. Calibration phase from 1978 to 1988, b. Validation phase from 1989 to 1999)
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Table 1 Changes of temperature, precipitation, runoff

depth and evapotranspiration in the Lanjiang catchment
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evapotranspiration (d) in the Lanjiang catchment for 2071—2100 relative to 1961 —1990
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FECR 0. 88, ERUE AW B F] T 0. 87, XF 22 VL it 45k
ZAE- IR R B ELR 2E 5 6.5% . DHSVM fi{
TR GF b P31 22 VL0 S ) Iy s A A AL AT DL
TR 2 VLI AR O A A DL RN T

(3) #4 RegCM3 1y BE48 45 5 4 A 31 43 4 XK SC
HERI DHSVM Hr, 3R gl #5550 AF 4 V13 30 47 7K SO
L5 A3 BT AR AR B R 22 V3 3K SCoK TR A AR
feita#, HEIah B L . fE SRES A2 HEMUE 5L F
VLR 20712100 4E & H WP KRB BT
FR AR R THIR A 2. 84 C s R4 K B
exgm, B8R AR 47 A IR kS S B80R
W R FE R AL F T KRR R AL S AR
Wi 7K 278 b AR — S0, WA i S TR A2 O 1 W) A 34
T I K B TR 7 s AR AS )Xo 7K 5% U 4 A R
o TR ZE B R £ AE R kS H ZE 8Ok
SRR P, DL ESE I L A R Ak
RN Sl R Wik B N =T S W 73N 8
BEETE XL LES I FEE

(4) ASCEST T AR SO E R AT
TR ARG T AR K SO T LT
T AR A% K SCHUN I 76 BL LRk _E T R K
DEIEAL o I 5 1 S AR T AR 2k B 7K g A
PRI TN BE 7 o R I B SR B e DX A A A X e
K P ASEALIRG B2 B0 2 R R 8 4 B R A L
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