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Simulating impacts of summer drought on forest dynamics in Dongling Mountain
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Abstract

Aims Climatic change has and will continue to decrease summer precipitation in the Dongling Mountain area of
Beijing, China. Decreased precipitation impacts trees and hence temperate forest vegetation. Experimental studies
suggested that the effects of decreasing summer precipitation on forest were closely related to species-specific
characteristics during drought. Our major goals were to project the impact of decreasing summer precipitation on
forest dynamics in this region and to analyze long-term consequences of tree-species specific drought response of
the temperate forest ecosystem.

Methods We used LPJ-GUESS dynamic vegetation model coupled with different water uptake strategies to
investigate drought effects on trees and forests in this temperate region of China.

Important findings Increases in net primary productivity (NPP) and carbon biomass of the predicted area under
future climate conditions of increased temperature and elevated CO, concentration were independent of summer
precipitation. This suggests that precipitation will not be the limiting factor in this area. However, tree diversity
strongly depended on the drought response that we assumed. Drought-sensitive tree species (e.g., Juglans mand-
shurica) were not influenced by long-term drought, whereas the carbon biomass of the most drought-tolerant spe-
cies (i.e., Quercus liaotungensis) would decrease in the future. Moreover, tree-species specific drought response
will affect the water cycle of the temperate forest, including evapotranspiration. Our findings of the spe-
cies-specific drought response should be considered in future ecosystem models.

Key words drought response strategy, evapotranspiration, LPJ-GUESS model, net primary productivity (NPP),
species composition, summer precipitation

STRINBEAR AL S0 B i A & R G WS al., 2005; Collins, 2009). 15 &ML &, X<
Ihfe, XA A2 BB A T e A S )2 o0 SURICOL MK FE [ TR &5 SR 45 o mT e, O K s T
(Millennium Ecosystem Assessment, 2005; Schrster et LR 71X BN 1 1 A8 40 5 AR 2% R 40 1 i [ 5

Wiefi H $IReceived: 2010-08-23  #:%%Z H ] Accepted: 2010-11-09
* J@ i # Author for correspondence (E-mail: swg@ibcas.ac.cn)



148 ML 244K Chinese Journal of Plant Ecology 2011, 35 (2): 147-158

& WV K & (Ainsworth & Long, 2005; 4 /)N # 4%,
2007) . ARSI G R AR SOSFR AR v fe 25
AR IR 7K 1 AR AR A, 386 I B 7K A A A FNAE
B 8] /) 3% 5)) (Easterling et al., 2000, Schar et al.,
2004; Seneviratne et al., 2006; IPCC, 2007). [Altt, %
R B K g S 2 A TR LI R JHE o] A 2 2R 4 (1) 5% il
EAFEAE AR K AT € T (Heisler & Weltzin, 2006;
Knapp et al., 2008).

o ] 108 U o b X 52 2 K 4 A B K L
BIARK, [ s 2 21 M o /K AR A e oy WD Yl 1) DX
(Han & Gong, 2003). [ S $5dli & B, i 2:204F 40k
DX (1) B 2 e 7K R P K R B () 9/ 3 T
TAKEIN R, Ul X 2 A T R A
(Piao et al., 2009). Li (2008)#]HGCM (general cir-
culation model) R i, A [E b 5 AR L IX R oK
5O4E [ 5 25 7K 23 98/ 10%-20% . 7 5 1) 5
Al e 2 1 AR A& R G4 T ) I FEAIC (Ciais et al.,
2005), 1H 2T F A0 A2 25 F G 6 1 301 58 e 47 1 22
W20 (17T (Weltzin et al., 2003 ).

H Hr o6 T B 2= 50 AR AR A 2 4 10 A0 AR S
RS RER M IS A3 1R > (Archaux & Wolt-
ers, 2006). Hanson%s (2001, 2005) 7+ 35 [ I 117 7% -k
HEAT T 1A B RS, PRI PR 7K & 1 o3 o0) Apk
EERGIIEWMPLEL, AR A&
KA AR D7 15 3] T B ) 45 R . Kardol 55
(20203 1k 40 PRy UL I E5 45 43 1) L0 D o R 5 7K -
Lot T AR, JUHE BT RS A
AR

HH T AR PR AR 2 2R e o R0 B 858 PR 22 A i 2
fR3HE 5 7 (Graham et al., 1990), J&i8 2454 ()
T3, S 7%, e EAC I B R &
PR, 5 2l AR A RGO AR 7 AR A 1 41
W Gk R DR 2T ALK Y. . O
5235 R A [A) B ASEAEL 7 3560 b i 2R R Ll X Bz i
5 RRAR () &5 M TN D Be ) A AT T 090 (3 LI 4%,
2002; Sang, 2004; Su & Sang, 2004; XIJ %Kl 45,
2009), IXLEhF 5T A AT T A% X N AR K
A S ol o FRAMRAEL A R 52 e o AR SCR I LPI-GUESS
(Smith et al., 2000)B%, 754 AR B 1 T 540
I SRS R A b, BT A AN AR R L X
ARMAE L I AL SN D RE BN A R 58 M o T FE AR
AN B 7K SR A 5 e N SRS T (R KR
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W, PAT i E T T SR R R B 1R 15 9 A
Jiv AP EMZERICE N, JFE DRIz A
MRAER (K1 Rh 2H BAN Ty BE K122 AL o

1 #MRFITTE

11 AAREXHEER

R R 1 [X (39°48-40°00" N, 115°24'-115°36'
E) & T R Bl Aty v i i i R XS e A6y, re
JEK13.1 km, APE9E7.1 km, SHEFR67.8 km?. #FHK
700-1 600 mAyifiafy i - B AR Rk, K
1 600 mUL bk J€ il s V- i -T2 WS A% . AR
SN (5.0 £ 0.42) °C, EREK RN (569.6 + 115.8)
mm; I 22 2 A LA S8 R AT T I
EROK BRI HA T EREHR(EL). =5TC
MR 42 584 °C. HZE6-8 ] [MFE/K & d 424 [
IKEIK164% . 125 H B 4 3 45%,; KR
FH 5] g 5 42 384.6 MJ-m2, -39 78 4 [ 4 381X Ll
g LT, TR R AR ST AR BL UL AR
SR LA o .

AR A X S AR D8 AR gR S, A
DR TR . AR KA LUIL A Bk (Quercus
liaotungensis) Ak Jhy = EE P ARAR IS, bR Py A= KA b
I AHR B HE(Betula dahurica). Tiffit (Acer
mono). ZA%(Tilia mongolica). KM A i (Fraxinus
rhynchophylla) it 51 ] & (Syringa pekinensis)%,
ILARBR A X LA T, 2 (Pinus tabulae-
formis) bR & 1 b X = L N AR, AR il 4R
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Fig. 1 Changes of seasonal precipitation in Dongling Moun-
tain area in 1955-2008.



PEARARISAY, WO hAA iR, HATRES I ARHR. B
AP KIS FA(UImus davidiana) 2R A ((
AR g2 4, 2000). H4b, iz Xk D
o HARARTY R 3 A, G A HE(Betula platyphylla) k.
F Bk (Juglans mandshurica) bh %% .
1.2 LPJ-GUESSHER!E /¢

LPJ-GUESSH %Y (Smith et al., 2001; Sitch et al.,
2003) & 1] LATE 2 AN U EAREULG H AR 25 R G 451
ATy Resh SRS FE A AESE . %8 H T
“population” F1“cohort” ¥ F =\, H:H “population”
B A AR KRB BN )2 1 LPI-DGVM R Y
(Sitch et al., 2003). A FURILL (1 X ok 24 1] JUEE 3%
/N, RH T “cohort” 5 5X . iX i 2 AELPI-DGVM
S b, T 0] AR e 45 AL A 1) SOk T A5 2 1
LPJ-GUESSH Y i (1) Bl i 2 A AP T MK B 3 &
(IR (Watt, 1947) . BT SEAEBER RS EASTHUR AR AN
IR AR AZET I R . BERO /N L — R A
P A 5 ) LA AN A 1 S K T AR R R, I B T
IXFEBE PP B AR AR A5 S AR (R R X 3. B
P, BRI BT A AR R R 53 BN [ (1) [+
W4T (cohort), 7 LS ANMA Ko [F] S B 1) T34
JEE, IXFE AT LA SIS A AR A 2 18] 7 2 ) R ¢
P55 T 38 4 I AR A

LPJ-GUESSHE Y 47 54 4 N &, 730l & J1°F
Pl . HBEKE. A P35S, COME DL 1
HERUARH o i H e G R AR v A = g
A, PR AL AR FR R g R 2K
B ARLA R T3S KA . Smith 35 (2001) X 57
1) 45 K6 DA B 32 BT R 1) 7 RE 5 HE T VR 4 1) 4
W AR A A B R OB A R AR) . B
Wy EL I R (8 5 A ) DL A AR A R A 2% 3o R (1K
FEFR)N T 5LPI-DGVMAE I (Sitch et al., 2003)4
[ (1) 7 REdthid; Gertens (2004) KR (1) 4= 2 R 48K
PEIBHEAT T 5k
121 %K

BT ERES o, AR RSPS84 A P 454 2R 1 sk
A LA R s e ARSI O . AR
RS )M R deREs: S H PR RS C
I, MR IR R G EK, 2 ERRR AR K R 2
PRI, ARAREY/ERUE S T200 C Ik £ 5K i
g, HPPEIREE N T5 Cl, BEARFFURTEM: o 2)fk)H
e DLV I AR o SR, AR R RTAR

et BT RN AR R RSS2 149

FPHTEY) . M B B R 2R, AR B (R A Bl
ARY LA AR AL 3T ARAS K 43l v S5 o R 40 AR = A
(IR VR ) A ) e LA SR B R O AR ) o 3) Bk i
() A ) e ok 2 A W R 9 A LA % 4 T 281 6 B 448 1 (1)
oy a, BAETE PR ZACAM i R AR) 9 AT 2
Beo Ao BCAEAR Y rh AR AR SBIL— IR, el AR KT
2 5 o T 30 25 2 2R 1 ik DA % el i RTAR A B 213
IR -
122 EH

AR 11%) ST A LT A 5 TN RIS B B 1)
FRERE, RABEHE LRI YIS H . W45 e 4
WA SAF IR, AT SR TR A
(% H HAAS 73 A BENLIRTS, 5290 i) e K o 7 e
2 AR — A ST RE B (W) 9 2 7 7 1) 10%)
(RIS o L SRR AN AR 1 D /I A 240 SR SIS 2% B 1) %
BRI T, W TR A BC R ) 2 20, THE SR
(RN ) NI RERS 7 AL B O J2 T 4R . Ak B
FE Dy B, AR R R A S . IR
— MR ARSI T2 G, RO IX ) T
R ERA BH 618 BB AR 1 e/ e AR R R A
AR AT KT R — BIE R, i A S8 . %)
B R 2 S 8o, B, R R R
R

a(1-1/F)
est =est . patcharea(km_ repr Crepr T Kot bg) (1)

&) 1 SEFTR SR B H F A o A BEA LR AT . esto i
FA AT IIFR S, AR A BB 4 1 5B 5 H (3 2R
(saplings-a™); Crepr i HIMNNA A IRIVE I 2577 13 5%
Eﬂ?ﬂ?ﬁfﬁﬁ%&ﬁﬁ%ﬁ(kg C'm_z); kest_repr%'%%%&ﬁﬁj\ga
ARINIIFNSEL;, Kest ngre 5515 5B KW DN Z
(E0-1 2 [ HUAE, ANAEAETS 50 508 i HAH 4 0);
eStmax /2 ) Fh Bz K %1 1 5B %K (saplingssm™a™);
patcharea iy BEHR TR, FARERAR B 2 M KB e A
VIR
123 %
FELPJ-GUESSHL R v, SE 1] th 2 Flt [ K 5
o AR ME S T 5T 2 (Kmort_pg)» PR
18 SR KGR RECMATET R F . 15t
FETZ PR B 55 A O, KT 2 HKmort_bg 1)
B, e B G KA T2 T 1) (S
B FREOE K ERFEANAR) o AN Kmort_ng AT 2
K, HAE0.1%ANATT LA K BP0 5 K F 1
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R 1A 1) R A S (greff) U 2 54RO 4 19 4] 21
PE 7 73 (NPPingiv) 55 T B $5 20 (LA Tingiv) ¥ EL TR~ 35
BN, WITFEE). HA KM T HR/AMER, P
BESE KA. B DMAME G, HIETH
BERBEWALK, Fhe 5T R R AR RN:

Ky 3, 100.001( gge \?

mort ;= = )
long long
NPP .
re = indiv 3
£ ﬁ LAIindiv ( )

long R YIFH 1) 75 1ir; age I IMATI RS, mortyin A
RT3, kmort_bgﬂﬂﬁiﬁo

KIELPJ-GUESSH A - 22 B[ TH R 2 . K
R A DL S0 R s S b v s TR
AIREBCRWESE  KAE— TR R AR . K edy
I [A] 45 R 2 47 %(Thonicke et al., 2001). ARAFEY)
TR REBeZ G, Jetldh KpeBOtATH A K pest
IAMASCH 15 00 vk S 4 N B ORSURT V& Pk
)38
1.2.4 K1EIR

B N B AR A R G /K 53t B R R S S
Mk, 22 BREHNTIEETHEZ,
TR T IR SR RIS ) B AR AR K
o — H KR BEA, N E 2 17K 5 ik
SRR RANEIE K. S ST KK
PRI A AP R AR 7K SO 25 i
YER o AB U BRI O 2% L8 T W0 (1)1 54 1 S, 55 s
(AR 73 T/ 5 22 82 2 57 ) W 7K S WAL ) 5 ), AL 40)
KGR IR 77 R R T

uptake = root_distribution x fpc x wcont

H.rhruptake 4 % 7K % root_distribution /& f2 76 I F
P T 3B o3 A BE A, foe Ay B 5 i B K e 45 AR
H; weont# R HHES K E S R R K E KR
f1; drought_tolerance &5 i) 15 240 B2, {E 8K
FNZI AT 5, 5 KANEIL0.4 (Smith et al.,
2001) . AT HE@) AT BLE ), K 20 W root_
distribution Fl1drought_tolerance 4 1] i £k 11 Al 45 %
KFR o BAAR 5200 B Rh 07K 53 e ol
DL Bl2, 5 2 DR PR A A A 5 K gk D I
IO AR R BE K. Y H 3 5 /K&K T-0.4
INF, W0 IR K 2 3 AN 7152 T35 K B IR R W)

LPJ-GUESSHE A L £ 3 H SR AU A [7] 4[] R

2.0xdrought_ tolerance (4)
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Fig. 2 Effect of species-specific drought_tolerance on water
uptake under different soil moisture.

FE ERIVIR A B B S5 L DRe, IFAS 3 TR
(1145 4 (Hickler et al., 2004; Morales et al., 2005;
Koca et al., 2006; Tagesson et al., 2009). XI i NI| &%
(2009) W £& T b 5 ARobR sty 3 DA K 1) SI 1 37 A 9%
KA TR E s, RIS AR 28 SR L b X () 3 7
QTR AT E Ve SRl A3 S YA TN ST
—E(VLE, 1997). LPI-GUESSHRI T LA AR M
PR R LB AR AR A AL Bl S5 MR T RE, fig
i FH R TR0 4 BR AR A0 0] 12 L X AR SR A B 8 & 10 52
i o
1.3 S#Hit

1 T LPJ-GUESS i 711 J 7 LPJ-DGVM A5 Y (1)
FER SO 2R, AEREE I X 38N LPJ-GUESS
5L T I, AN FF N A Y (1) P 2 Ak AT I R
(Hickler et al., 2004), {H &5 EHIHE AL 35 1) Py Fol
A RSO0 FLRE P A B A TR AR o X1 B 1 55
(2009) %} 45 2 L 1) 3= M R e AT T S 8bs e, M
LPJ-GUESSHRIAG 3 T80 & PRI B 45 K . AT
FUAE Al b0k — L0504k 2 245 i W UK (1) 2 4L
HEAT T it (Wramneby et al., 2008), i) & 8 Bt
) fe /N R (gddBmin_est) . 4 B 1 i BH R T
(shade_tolerance) F1 4 i K 75 i (longevity) . &%
FAGE S A5 (2003) 50 R 22 0 T2 SRS Tl ] R AT B
ARAE JOxS B b i 4T K A (fire_resistance) BE4T T € 1
IR . e AR T R R Ak _allom1 BAEE .
XI5y, B BRERR (B 9 150, [ A FR A 200,
R A PR A (D) R iy (H) 2508 e AN ASE 28 v 1) e dele A



KX ARRX: H = kallom2.D-""™ 15 5| ¥ %
k_allom2 1k _allom3 . root_distribution A1 drought_
tolerance s i W [ 7K 2= 15 73 i A2 4 (e ) & B/ 2= 1
)P S 5 (Weltzin et al.,, 2003; Leuz-
inger et al., 2005), 4177 FE(4)FTHEiA, HIPIHIIK 73
W2 SE R . AN S IS X
B 1) 55 (2009) LA K 5% 281 v B 45 (1 15 A 5 o A i) B
[F1) Jeg FA) DR AR Al BB AT o o S Y X AN 2
B BOE T 3MPT 5 Wi WY S control g SR HI i
WS S5, WA S 80 W 2 8] 35 2200
strategy 13 M&, Z4idrought_tolerance 7 & Fi 1] 2=
5, Troot_distributiontH []; strategy 23fH%, K
root_distribution /N[, drought_tolerance#f[q]. %2
oy BAR(E LKL,
14 BHUAER

LPJ-GUESSH A [{ BTl i A2 i 43 34N B Bk
BT, 55— W B ZOR AR AR D T 452 17 3004,
LR SR B JRTA ) S b g R AL P AL )
AL BB AP ERA .t TR D by s A
P, DL B BT 304 R B A A A R g N EAT
HEEBL XAEREORUE T SRR e v, %18 T
AR IAERR S . 5 B BU N 24T (1955-20084F)
AL, I A4 T M shas.
TR R L X RS B I skt 46 119934, Tk

F1 B RGHALPI-GUESSHTBHAUR T 1) F 224

et BT RO AR R ARSI K2 151

VBRI I B N . ME B AR R L
I EA SRR A4 5 016(40°24' N, 115°30" E)
A AARAS 19544 LU (1) A Bk (rh (5] 1 (1 %
BEEE AR 4R, 2005). FJFH AR R 1111993-20084F [ [
KRB ) A AE, RIS G b i IRk k)
WEAT AR A, 2 A5 2 A R 1111954-19924F (1) H
B AR H - 3573 5 0tk (Al B W45, 2009) .« 26 — BB
B AR ARG 50 N AR IR R AL B 544 2L
HIhREM BB . BT AN AR TT X 35,
F KB BT &5 A — B, [ AR R R
HE Tk, BATIME L 25502 4F () = 2K B AR 4L
3B S AR ) TN ST (L, 2008), 525E 21004F
BBk & LYK 20%, I LR SR FE KA
A PN S O B SRS S BT R T2 C,
] B 7K e —H, A8 DAtk 1) 7 sk B

B T4 AN AR R AR, 5N IR CORMK 5 4
PR AT SEAN BT3B B . AN AT 3R CO,
WP A AL S UL (1) 19582009 4F = K 1K
S, CO, M JE (Sitch et al., 2003); 19584F LARY 1K,
CO, ¥ J& i 5% J 1958 4 1 {f 315 pmol-mol™;
2010-21004F 1 K XCOMK B (E Z % IPCC B2 5t
X} WA (IPCC, 2007), #2100 4F 7 &= % 611
umol-mol™,

IR R AL DCHAT B AR AR T2 22 0 20 TH 22504 4K

Table 1 Major species parameters for simulations with the ecosystem model LPJ-GUESS

ZH ZH{H Parameter value
Parameter ; ATy
ILHRBR il TR HE e
Quercus Pinus Betula Juglans
liaotungensis tabulaeformis dahurica mandshurica
root_distribution St Control 713 713 713 713
552 Strategy 2 6/4 6/4 713 8/2
drought_tolerance ST Control 0.3 0.3 0.3 0.3
g1 Strategy 1 0.2 0.2 03 0.4
45042 Strategy 2 0.3 0.3 0.3 0.3
gdd5min_est ('C) 700 600 700 1100
fire_resistance 0.2 0.1 0.2 0.3
shade_tolerance tolerant tolerant intolerant intermediate
longevity (year) 220 380 150 360
k_allom1 200 150 200 200
k_allom2 16.29 44.81 14.9 40
k_allom3 0.36 0.78 0.23 0.85

k_alloml, k_allom2, k_allom3, Sf#4:K J7FLi) &%, drought_tolerance, #)F T 5 ZLIH i, longevity, RhE JCHMA 46 1 ¥ 75 fiy 0124 ;
fire_resistance, ) % (K 470 K B8 J1; gdd5min_est, 4 5 37 9T 75 2 10 B /N B, root_distribution, 3 R BV E (¥ 4148 A2 W & BB
shade_tolerance, #FIi BAFE A ; intolerant, AN EH; intermediate, ki[9 ; tolerant, i EH

k_allom1, k_allom2, k_allom3, constant in allometry equations; drought_tolerance, drought tolerance of species; longevity, expected longevity under
non-stressed conditions; fire_resistance, fire resistance of species; gdd5min_est, minimum degree day sum on 5 C base for establishment;
root_distribution, ratio of fine root biomass in the upper soil layer to the lower; shade_tolerance, shade tolerance of species.

doi: 10.3724/SP.J.1258.2011.00147
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B LB RS T R A R I RRN TR, bRS
40-60%F (W R Z B iR, 1997). TR AYIZAT3004F
J5 (19504F), il A A0 - g e J26 5 2]~ 1, ) FH A 1Y
()T I RN A IR ATE B, AR AR AR B 1
T0%AF A AT R AR NS RGEREBR, BT S
oAk R &) (Liski et al., 2006; Tagesson et al.,
2009),

HR

BHREF N
B 25 T W, 1955-21004F [ 7K ok 20> 1) /<, fie
ST, AR R M DX AR Ak 3 R Y. SR T
(R RIDA 77 J) 1) SR e MRS N (a5 (K13) o« ANF]
WRWE B4 HE 77 0 1 BARBUE A B 8 1) 22 5,
) B AR ANAR R S A s AR b, I A 7= s
AR (R 2) AAFSE W EIBHIT R, AN [ 1) i J3 S5 165 1]
UL AR A 7 T I AR A AR I —
EMZE S

FER A BN TR A, 25 SRS R 4
IR AT DI FEA B, BEE SR FICOM
fRAZAL, 1955-21004F 1L AR AR AN AZ Bk A P 47 14 4] 2%
AP T AE3 PN HE N I 25 AR, MR R B ME
HEFEZER PRI SEF 9 4 7 ) {Econtrol fl
strategy 15fmE NI &S, Hfcontrol g
PV A 7= 38 g ok PR s, 320t 20Kk 3
0.35 kg C-m™, LA IN125%. 1L 4 BRIAE Y]
/L 77 Ji{Econtrol Fstrategy 1550& T #5418/ 14
. control 5 s T 1 21 1 28 K B 477 19 ik 2D 64%,
strategy 13EM& FUk/b41%, strategy 23FME K £/2010

2

2.1

w2 IR S

TERASTID o
22 WEME

T E 1A [ T 574 00 1, 52 6 A 4 2R %2 L i X
PACRE A4 1147 0 2 0 1 0 5 0 ol ) e A4 ) o A A i 34
PR G2 S (13) . fiEcontrol Fllstrategy 1 4
N, R Y R RI21004E 4 769.4 kg CmTAk
i, FEHA LTS Mistrategy 25 0% 21004
(Krase e H478.3 kg C-m ™, /K 152020 4F [k
AP KA M o [ B K PR AN AR R0 R SeA L,
R IR e A ) 1 TR REAT W S 1) 22 57 (3R 2) o

A 7] S g% ] 5 2 RS A2 Pl 1 A 40 e 22 S T B
T 5 R A R A s LL g, R istrategy 13RI
NI AR ) L) B R S B DL (1 4) o BRI
7Econtrol SR IS ik AL P 3 e %2, B0t 4K
HAH N34 kg Cm™2, IR B 4 B (1)36%; 7E
strategy 130 SRS G0, R0 RKM(E N 1.4
kg Cm™, RSBV 15%; {istrategy 255 0%
TAAK, BRI A05 kg Cm?, K
R R AR 6% . I AR BRI AE 4 {E control
FWs N A, B20tH 2 K I £0.5 kg
C-m™?, g Kl A & 115.5%; 7E strategy 1 il
strategy 2755 P SR T AR 42 A B e K (2
1.5kg C-m?)Ja EHRE IR A EY B3R
W A B I g, R SRR S AR KT
(R, 7 control g~ B 21t 20 K (¥ 4E 9 i (5.3
kg C-m?) %I Tstrategy 1FIstrategy 255 s N If1/E4)
(4391 46.3716.0 kg C-m2), S Rl S e 14
W IKP AR, S2AN I SRME S AN K, 3 A B
) A A ] AL

25 R BRI AS R ARER (90 120+ 1504F) [R5 . /KAEHR

Table 2 Carbon and water cycles of forest vegetation at different age (90, 120, 150 years) under two scenarios of precipitation in

Dongling Mountain

g 15 5% HHRIH AT ) A 7RI
Strategy  Scenario NPP (kg C-m™) Cmass (kg C-m™) ET (mm)
90 120 150 90 120 150 90 120 150
X CK 0.91 0.95 0.97 9.22 9.92 9.66 403.17 396.55 389.60
Control DP 0.88 0.93 0.95 9.88 8.92 9.46 403.43 397.86 400.35
M1 CK 0.92 0.95 0.95 8.48 8.32 9.33 391.04 385.47 373.03
Strategy 1 DP 0.88 0.93 0.95 7.52 8.87 9.36 392.07 387.34 384.19
g2 CK 0.88 0.95 0.98 8.04 8.96 8.16 373.50 383.45 373.82
Strategy 2 DP 0.87 0.93 0.95 7.93 8.61 8.31 373.04 384.80 371.50

CK, ARG S E =R K B YR S AT KT DP, ARG S B R K 22> 20%.
CK, scenario with future summer precipitation unchanged; DP, scenario with future summer precipitation decreased by 20%; Cmass,
carbon biomass; ET, evapotranspiration; NPP, net primary productivity.
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Fig. 4 Comparison of observed and simulated species composi-
tion of studied area at different drought response. BEDA,
Betula dahurica; JUMA, Juglans mandshurica; PITA, Pinus
tabulaeformis; QULI, Quercus liaotungensis.
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