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Fig. 1 Geographical location and scope of the Three-River Headwater Region
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Tab. 1 Estimated mean NPP of the Three-River Headwater Region in different studies
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Tab. 2 Estimated mean NPP of different vegetation types in the Three-River Headwater Region
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Fig. 2 Comparison of estimated NPP based on different

models in the Three-River Headwater Region
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Tab.3 Measured grassland NPP at different sites within the Three-River Headwater Region
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FERE, XAMEDL T NPPAG T 58 A8 i T Heeiieak, ARMEXT A TR A A S R g 2
RARACHLEIA BT s, Pk, NPPANBUS ARG . HER IS BUUE ST NPP AR AL %
JEFIRL AR HAEEE L ZRREES, A SOHeRIOLRFIHA . # T S5H -
AP TEARAEY R SRR B AR AL R C B AR R R R AR S R AR
VTUE NPP A S FE A A AR 1) 2L R
421 RAXBEMNAZE K TEESHIERTE = VLI NPP AR R R, ik kot
RE I 5 MR8 S O A ol L B S8, R I i KOG RE I 23R B B — VIR
NPP 45 S m #K . Potter S5 Ry 4 BN 4% 19 e KOG RE R %40 0.389 gC/MT, {H
G 2R R IR AN E S T E R Running 257 H3 45 Biome-BGC BRI T 4Bk
AR B2 A R KOGRE RIS 5 5 S0 S 20 25 O e AR A 5 s A KOG RE A P %
0.608 gC/MIFLL T = VLM X AR B NPP; A% SCIR U 4 [ R ek 1 o [ AS [ i 2t
R ROGCRER S, A5 B RE B ARV EAEL B A B KOG RE R IR R 0.542 gC/MI, ZRAK
FE R B B KOGRE R R 4 0.389~0.985 gC/MT (EFIEAk . FMAk . IRASHE AR, H#MN
T B IO REFI %20 0.429 gC/MT; S INZARSEPZEB = VT IS AE 9% NPP i B 425 | H
THEER ) T RO S SCER ORI AT NPP SEIECHE , AL TV RO B 1) A
KIGCHEF I 0.649~0.908 gC/MIT, HE B K IGREFI IR K 0.114~0.538 gC/MJ, FE
AL R A B SO RER P20 0.115~0.326 gC/MT, = VT DR m . K PHAR
SHaEgL, ABRLYDEAVEF T RE R E M RE mARA B, [F—FP R 7E & JE s X 2 i, Hok
GRS FROR RO XK, SERER AR, EHEH T 2 ekl X 55 1)
FE B e RO ERE R R T = VLML X nT B2 5 R NPP (il o BRI, FEEAT =V U5 M
NPP A0, FEHIABE DY 9 f O RE A FH R BB S T R 0.115~0.326 gC/MT,  FRARAE
$ R 0.389~0.908 ¢C/MJ, VEMMERCR ] 0.114~0.538 gC/MI .
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4.2.2 T Sih FAEYEMLL  BFANSTINNPP TR SRR e, (H R T RS
A BRI RME , RIS "2 il ad 3 T 53 BRI R R (BIARGE L, R/
S) RAFFRHHL T AEY R, JUHX TR, R/S AN RS Lo ARSCE X =714
X FERH AL, WA KT RS ISR AT TIEE (64), Al IWLASIH AT
FEAFRN A R R/S 225040, R RIS HAT —E RIATIENE, REEWITEERM, X T
FERM A IERE, Hobh F AWy SN A Wi R AR DG HER T, RIS T —E A )
TN, ERHCR] T R/S DAl B = V5o DX e b AL 140 £ 400 R A 77 ATE SR SR AR X ] g
D7 AR Yang SR SRR R Kt , AR R SR A 14 RS A2 A R T
0.8~13Z[0], RFERIFIR/SALT 1.4~12.7 2 0], HAEHFERMIR/S T{HLH 5.8, KT
LBRAH R/S T 4.5,
®4 ZILIREEEMABORSHELS
Tab. 4 R/S values of primary grassland types in the Three-River Headwater Region

o FE A TR FE R pizge N TR Sk ORI
4.15 / / / AN Lig/Raml]
6.8 52 / / Yang 25 L4
7.917 4.420 4325 / Luo &5 gy Somill]
7.92 425 425 15.68 N A SCHR LSS
9.19 9.49 9.19 / TR SCIHR A2
6.5 6.2 6.4 / Th YR SCHiR 4

423 FIREVELSHTESEMEMEE  EERA SREAA K, HILEGERT
NPP 55 X A H AR FIFEAR o BF AN NPP I S FFEAR A9 X o0 B B i) 0, —
MEATAREAR R . B EAEUITIX Y A ORI EAR— ORI, RO
FOAR s BEAR A K T, 85 B3 K HE AR AR — B A AR, V7 A K T (AR — 8 A %
M AhRSEHE . TG IR — RGN, 22 MV5 ol B R A AR — R PR . 2%
FC"IRE T 1980-1982 41 5-9 H % £ X6} ifi b I i ) 19 1 AR RN AEAR A i EA T 00, & 3
B AR A W 2 5 R AR AR R 1 70%~80% ,  BEVT S AR AL = VT A R B I
5 S LA G 45 SR IR H 0.79 4 G AR S BARAE Y i HUAEL. SR, AR SCGE X = 7T b
XA — S S B (T 2005 4F . 2008 4E 12015 4F ) HEA7 2007, R IKHR I RAL S Y
TERRAE R 5 R SR AR YR 1 20%~40%,  HUAT TE L BL B AL R FE R ) B X, % LA
BFN60%LL o R 2 T2 KIWEH B aiif %A Rk, nTaESTEHR . R
XA riEA K, Wl AR TRk b T EOh R B 5T E, HESKE TR, Mm
fefi AR 2 AR A7 B DA HE 20 THE28 80 AR R R4 .

424 HEYWCEE Wil Y R NPP il e T E Rk LI— & C 250 (NPPLACH
) o JE4ERUHIRGHT & B ARV R, = IS R AR C & AR I TE 34%~
38%Z[A], H RSN L ALA S i FE R F AT BoR, A AR C 5 21%~39%
CEYIR29%) o FSIERE SE IR £ 4 4 09 SCHR IR LA B o S gt , A5 s AR C
HOFA(E R 46.22%, AN 45.93%, FHARYIL K 37.13%; BAMY H, HH & C e
¥15036.83%, £ H432.57%, R H34.16%, LI EAFFEA R EARY) C SRS KT 45%
~50%0°F FHIUEE L, (HSChr b, Hurde R ZHCEEE AT = TLIR R NPP AL AT, B
BB 0.45 VE MAEMI & C R0, oS8l P NPP W s il . R, X T € u)
 FERFAE AN, H C o R BUEA R T 40%; T T ARMAREMN, JLC &L
K 45%~50% 1) 5 PTG
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425 RREFAEE WREFREHANRE GEF RE—F) WRRARKIGET- M SR
R ], HER I AL B R . Gill PSSR AT 3 o =00 48k
P RS R R R A . D MR NPP 5 F CEY . B/Naidm k) AEwEmit
EHATIRE . @ SRAS M A s A E R s et A R T O HHEEE
REBUE . BETSCESE R ST e R R, RS B NPP (SBR[ AR
Vi) ML RN AR R R LRI — R BUh F NPP, 7RI Hb AR ALK,
R R SRR T34 0.7 D b o i B R AR AU B NPP B — 2 AN [ AR A 2 7R g AR
Z R R B, GILZEC A g T LA 4 BRI b A AR 2 85 R U 400,65, ROMIE%%
S0 SR AR B . P A R AR IO A5 v X 5 T 4 o T A A AR R 2 7 T R 3
RIATIGE, KIASE AR 2 AR FR R 250030, TSR IR R R e R a5 IR
HELE 0.29~0.63 Z 18], (KL, FEANSE =JTIR S HINPP B, AU & 8 R IBUEAE 0.29~0.65
Z I8, XFFRHAA R FE ), HAR R R R IUE AT AR F] 0.7 1%,

43 HELER

43.1 RBEE A TRAE NPP AR R Ak EORS BE 01T T34k . 2875 CASA
RIRIBHL A A4 K 22 NPP 5 520 NPP A TAHOC /AT, R 3 CASA BRI B 45 S 24 3
M, MHERBGEE0.8; b, P CASA B 5 Miami B | AR (O RT4DL 45
HATXTEE, TA S Miami SRR 7 ALY B S5 S S, AH L2 CASA BERITT S
T = 1LIE X BT SCAE R Fan 25 5 GLOPEM #5 AU AR 1 A NPP 25 S 1158 p= A
T, IS R b A S P R AT AT, b SRR A T A 2 R BT e A A S
(R°=0.54, P<0.01), FEZF%" GLOPEM-CEVSA #5578 [R50 2 5 5 B 1l i s 52
PR BT AT, A GLOPEM-CEVSA #5 I 4D) f1%) 22 45 - 347 7 28 A R N 174
SR AR AR 2 13.7% EPNCSE TS0 NPP F AR R %0 (R) . tERE (R,
TrARIEZE (RMSE) S48 45K LB ARG NPP IRRRRICR:, 255800, MODI17A3 &
PXFFSE X NPP AR UROR fe i, R JE CASA AR, Miami A5 251 AT CIM AR R Al A% B
K. MIECAH ML R KEEE, B PR AR A B T e ders , HROh &
JEARIR | AR ) A R B I

432 WiEAZE  SILFEHIX EA NPP ISR B S IE vk 2 . QO SCHl i 1/
Yy o P R, BRI NPP R S SRR AR, R T LL e () AR AUAR
LB 1l NPP 3546 Ay 7= 5 J 5 b g S 7= R B A T LA Y B 5 A AR [R] S AH R
BF 5T DX B Y R A HIF 5T 45 R AT He %8 340 e NPP B0 1 & PR RS 05 () B 4% 5 MODIS
MODI17A3 7= i AT L™, 76 NPP B E TAE o LAF AN [N 5 [ e R g . (D i
B D3R NPP S EE, T NPPJ& — VLIRS A B NPP /9 324K, H i T NPP AYFRHL
FEAR e A (s B NPP) #HR1S, EAFMIRE AN R/S, MAREER,
YICEHmEETRR, XN NPP 1 AR KM @ (O AERL H A NPP i#E1 7 5801IE
XA 1) v i A B B IE AN, UNSR HOGE NPP EATIGAIE , A S AR A e ol e v S B
FARRRT CHBAET, MR AR T VAR, AU NPP 45 SR HERG, AR
HRERAK, A4S RGN T M AR KA E M

4.3.3 ZRiEM MRS Chapin T, NPP AR A P i p Ayt . AR 3] -4 rp
FIRTEEA NS Y . FR R SRA A R NMAY (IR 20w T adm .
A S FFET 1 A 2% DA B b it e 1) A L HER 5% . H TR Z2 40 NPP (18741
e R B A= A A e, RIS E AT, R 2R 500 B ) B ARFE RS 14 NPP il
5 NPP L 1 20% P4 1,
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VLR MG E YO IX, R4 2 RO R, K& AR B w2 i gt
A PR 41.48%" BFAEShAXT NPP FUTHFE AR K, RIS, 2013 4F4Y
W2 BB R . R A, BEEE R AIYNEEAAE 202 TR, Tl
A HPER R (D137 R, M—RE Y R E B T 6 HAEM ™, it
A, FRWGZEBAE R o M X2 WA, SRR SEAL T, FENE T sh P AL T A K
SERGAEY, WG S R & RIS R B TS AE IS 20%~30%", BRI, — VT UM X Hb 1Al
R AR A R R K2 AT, ©A M BB o A SR, i S PR NPP
B ARALA,

WRIGE A BRI, R FE B R g NPP 53~ NPP (9 H(EZ M 1:2, ARAMH
L NPPZy 5 ENPP ) 30%., WERFEREWE, HFEREEL N ENPP I 12%; BA4:5)
P RERASMETHEEWESHILG], FEAE 12%31; W65 2R #ER) NPP 445K & 11
FENPP [ 20%1 1, HXT & NPP HTHAE EL 19124 2% 5 #R 28 431 S 1) T AR 575 4% 1) NPP LG 5] 4%
20%11 . PRI, = VTR b XK 43 B A I S AR A5 () NPP A] BE 2 /DI AL T SEBR NPP ()
40%., TN BEAG 2 el T0 e I M B NPP(IAS X S 2, B9 (%A 9 NPP H
FSLBR NPP AL FE (B R SRR AU S5 SRR ), IR 445 211 NPP 4551
FIRE S ARAL . R, 78 NPP AL FE H 2 A UEASE UL ) NPP 5 fiff FH A9 S0 NPP A9 5 L
2L,

5 #5ig

(1) B NPP Ak 5 2 B AT 43 B A vk A RIS, o, NPP Ak S AR Y
FEA 4GS SR IR EEAL | S RRARARRNE E— REA A A

(2) = VL8 BT A5 A 0% B9 78 7 NPP 24 Oy 453.23+£252.30 gC/m?/yr, B 52 NPP 21K
161.87+63.40 gC/m’/yr; B M) 1 7E NPP 24 283.28+170.44 gC/m’/yr, LS NPP Z)K
130.79+73.27 gC/m’/yre WASRIBIRUG LSO, SRRV SRR NPP e, HIREE
JEARY 1R B A R R A A R K. AN AR AT, NPP R/ E Ak R
SR AR A > >S5

(3) AFEINPPAHE i, EPAME IR 45 R — B A A B, H VR H A A
TR IR AR T AE NPP 5052 NPP 22 S0k, B 295 &1y 2~
445 1SRRI = VLR X A R AR, A SRS A, (HAE NPP RS
PFEERCR AN E R s i T = TLIRARe R YE . BRI R 280 BB R BT =1L
JRIX B NPP AL SR, W eetsiqtl . 2240 A P i B AR ) 1) AR S HLERESY . VR B XK Gt
FRARAL . N80 S AR AR sh W) s W AN SR T e A 3R R B A R A — i e
JE FSRRN T 8 AR AR R RS [ BB, R A T BT RE 145

(4) A3, N SEEEX NPPASE ZCEZ, (A H AT 28w vl fgid sl
T AT IX R R AR S R OCRER A SRR T S EAEYI R (R/S) FA7ER
KRES; WHRAEYE ST SARA Y& BUE RS, B TSRS 5 2 20%~
40%; MRS CHEBUE MRS, TFARY) & C AR T 45%~50% 0 F FBUE G F ;
R S e SR v I e A S TR, 1T S (R R ) 2 R U o 0.29~0.65, ZEXRHLFNTE
FALmZE R IX, AR R R A4 0.7,

(5) SR, NPP A b i i Rl A R A A SRS Tl Rt demy . HUOZ 8 &
R, AR IR (0 A RS A% s R = VU5 XM S BT 55 % T NPP (R B8 IE b A% 4
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T, T AERE NS A LARSR A K7 NPP 3PS 3545 1) NPP 1] g 2/ INAh
T =TIRSZFR NPP 1 40%, QNS B H2 L H F52FR NPP AL 72, 75317 NPP 45 5 [\
FEA WAL, PRI MEAR AL A NPP 5545 F A S NPP A SCFH—2,

6 JEH

(1) s s e o g e . B 2R WSRO RERT, il T = VLR B AR IRBEARIR
HER . PRAR ORI IE BN B, A T A= M NPP BB AN R B R, AR
PRI sl M LI B R e Hor A AN Y, TR B ARl . e DL S £
O ARG AT o B R H B2, S SBAR i fEA 1 S AT RHIT R R o A, =
VLR AP 5 B TR R B ARy BB T — i AR S M o i, JF S
25 S AR AES B I T — R ZR S IR R o DL TR B ) A 301 (o WL st oAy 2
fiff, MIEESERE . RGN ARG A KM AR RIS AR B AT L], DASEE =TT
R R BUR AL

(2) HAOHLIEBAIOTSE ., HAT, VLI DT R A BT 20T B AR i
B, X S| E LA Y TC VA R FH TN NPP (942 b i B2, AN BEA RS X Rk A Bk AR
P ARG . T YRR B L e = VLI DX HITHL AL (48, ARRFTAER
SRS SO0 A FEA L PRAN GG NPP o R AR R 7 = VU5 DA P, sl X = VLo
Y ZEAE SRR L T AL B A RS VAR AL, . 4R P R AR K AISE T AL
B T DR b S A O A R R A K S AR AR AR — VT IR AL B B AT ST AR AT . e
Sb, BT =ITRZERERE, ESRGE M SIA, e T NPP LI =TIy
DI ZE S 40 T ARG AL

(3) RJEMS NI 35 B A= sh Wil sh AR A . 75 NPPAS SRR, A Y
ok EAS AL BN A 1% NPP AYSEN 5 38 AR n] i o R v 122 ot S e A Y
A B, EJCIR BRI R BN REE AR AR s i R AR L R i
AR B A BE s N6 35 BT LR S0 S0 NPP RS2, B H iR 2 Bt
AR BUE S, XTSI A WS 1 B — VLR F AR ORI X B A 3h )
Ko MoK, WS NI 35 BT AL Sh 5 S NPP AR AR AR Y e JRE ) b SR 5

(4) Wk XIRERALZTT 6. HETNPP AGR 5  BARB 2, (AL SR RS
P TR i BRI 19 52 2 P L B R v s 1 S, AR OC U B2 TSN B3 L Bl 55
T TN B ARSI ] P IS 2 T R PRI, X SRR R 1 NPP AR5 S P FH A ) B AR
B, i, XERE NPP AT 6 0T AT 4T R AL

(5) S BN . NPPAVES M TAE B A AR RAR AL, T ELR A S R EHET
WY EESER, e A B A SRR T M R RE, X AESRG RS
i 55 SHREAIA 45 Iz 55 I RER 237 AR IR ZIRSEE , ERZO M A\ R BRIk . AL, s NPP
RS CRAE A ST PG L ARSI . AR S UBR PG . A= AR IP X SRASALL 5 7 B 25 PR
EHRU AR, X VLR X NPP R TAE A E L,
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Review on the estimation of net primary productivity of vegetation
in the Three-River Headwater Region, China
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Abstract: As the "Water Tower of China", the Three-River Headwater Region (TRHR) is an
important ecological shelter for national security and regional sustainable development for
many Southeast Asian countries and the middle or lower reaches of main rivers in China. The
TRHR has typical high and cold environment and alpine vegetation system. Net primary
productivity (NPP), as a key vegetation parameter and ecological indicator, can reflect the
natural environment change and the carbon budget level intuitively. Given the particular
geographic environment and strategic position of the TRHR, many scholars have estimated
NPP of the TRHR using different methods. For various reasons, however, the estimated NPP
varies greatly. At present, a great deal of research involving NPP estimation has been conducted
on the TRHR, but no paper has been published to summarize and assess these studies.
Therefore, this paper (1) summarized systematically the related methods and results of NPP
estimation in the TRHR by review of previous researches; (2) discussed the suitability of
existing methods to the TRHR and pointed out the main problems; and (3) assessed the
estimated NPP results. Finally, the development directions of NPP estimation in the TRHR
were prospected.

Keywords: Three-River Headwater Region (TRHR); net primary productivity (NPP); estimation
methods; NPP models; ecological parameters



