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Abstract

Studying the prospect of the status quo and utilization of water resources in Chang Tang Na-
ture Reserve of Tibet (CTNRT) can provide important reference value for ecological environ-
mental protection in CTNRT. Using the data of monthly pan evaporation and its impact cli-
matic factors (for instance, sunshine duration, wind speed, relative humidity, precipitation
and daily temperature range etc.) at 5 meteorological stations in CTNRT from 1971 to 2017,
we analyze the trend by using of linear trend analysis, complete correlation coefficient and
Mann-Kendall test. The results showed that: 1) The annual pan evaporation exhibited signifi-
cant decreasing trend with a rate of 34.4 mm/10a in CTNRT during the recent 47 years, espe-
cially in the recent 27 years, and indicating that the reducing trend was obvious in spring and
summer, whereas the maximum decrease was in spring with a rate of 15.1 mm/10a. 2) The
increase trends of mean temperature and precipitation are found in CTNRT. Significant de-
cline trends of daily temperature range, sunshine duration and wind speed are detected. The
annual amount of pan evaporation had a positive relationship with the sunshine duration,
wind speed and daily temperature range, while it had a negative relationship with the preci-
pitation and relative humidity. The main factors accounted for the descending of evaporation
in nature reserve region were the reduction of daily temperature range and wind speed. 3)
The M-K mutation test shows that the abrupt change of the annual and spring pan evaporation
in CTNNRR occurred in 2011.

Keywords

Pan Evaporation, Change Trend, Climate Abrupt, Chang Tang Nature
Reserve of Tibet

DERER

MEF| M W%, BE, 3. 197172017 FFIEYEE K G E IR X ZR B AR RHME AR AT ). AURARHT T
PRz, 2019, 8(3): 356-364. DOI: 10.12677/ccrl.2019.83040


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2019.83040
https://doi.org/10.12677/ccrl.2019.83040
http://www.hanspub.org

W %

1971~20174E FeHE E R % B IR 1R
NI AESES i

ZIEE S S S

U A XA AR G, PRI B
P RS IR BRI RO, P PLpE
Email: hujun0891@126.com, 'dujun0891@163.com

&

XHEREE

Woks H . 20194F5 100 FAHEM: 2019454230 &4 HIH: 20194F5H30H

R

BT E X & B AR RY KK BHRBURAR A TR, 708 B RRY XS R REEENSENE.
AXFA1971~2017FEARRI XN IR BB ARK LA K E. RS, FOYREERH, RAL
YEEH. B4R RN Mann-Kendall& 5%, 2477 BRRYPXE, TR MER R URZARE
EEEWSZET . LRERW: 1) E47aBRRPXER KB ERE B ES, N-34.4 mm-(10a)1,
A RIE27aFAREBEROERAE,; FERAUES. BEFHZE, UFEFRIERK, 5-15.1 mm-(10a)1,
2) AR BENEESZETREMEKERNE EFHES, MRIEFRE. HRNHA-FYRESE T
T, FHREMEHRENEZRDEIIBERETERNEERR. 3) M-KEWExR, BRRPKX
REENFFRRERETAERE, KR EEHIE20114E,
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1. 5|18

FRR A EREE R ARG IR B R BEATT, R S X RS 5SROI B R 7. BRIENER
WERIGERAEGSENEER T, RKIE b E252 R AR AS GRS i — 0, SR AR
(e S Uk, R ER R P EBE IR R T2 —

T 30 a REEFATE AT 28 R LA R = (DA R AR 28 R &) b i 34 iy R 78 R s AN TH IR (1] [2] (3],
KRNI GRAEAC BRI L 9B 5 - Michael 45 [4 1K 4 BRI T 15 5 78 18 728 IR ool [ B 8 AR 1 /K ST A= q
DRI “ZERIER” o X “ERIFIR” WRIEREWAFTES]-[18], BT “ZBRER” FARIERH,
ANFZEF A AN FER AL AR TS T KA =& 0N, 3& oK FRAR S &R (4] [6] [9] [10]:
B R AR RS F RN, & RSORS00 T RE7]s BTSSR RN, 1E SRR ZE
/NST 13 BT EFEFREAA, FHE X R 6] [15] [17][18]: 54,

DOI: 10.12677/ccrl.2019.83040 357 AAEAR I I i


https://doi.org/10.12677/ccrl.2019.83040
http://creativecommons.org/licenses/by/4.0/

KA

T AR “E =R M MR RET , KRR SN, IR i A R
RIS [19] [21], RIS RG Z MRERMK I ST, 73 285 8 A4 K R A Bl T
T 20 AT AR A0 A2 A P 5 ST R O 7 i B A ST B A R T, [T A 2 T T el v R A
F R A R RN AT T BT FE[6] [22] [23] [24] [25], AEBFFURMCRFERR R Z BT 21 4
1, T3 10 a BB 3L AT 72 i R WL , JCH R AT Jedl H AR OR 7 X 28 A AR AU RPAIE S R B A 4RI
T e E A LA R R N R X, HLRRK . AR AR BN B B R A XK R P S AR S R
LA TR ERAR I H 55 235, S0 HTIT 47 a (1971~2017 4F) HARORHX 28K LA R S AR A IR IR 23 437
Hxf i AR AR A B SR R 3T NG, IXACE B TS 4 1 1 B RO DO SRR AL W R,
FAZIX I R RS BN AR SR B R SR B I 25 K Al

2. HRXEER

FEIE B K A RO XA TPk E A X PE A, RO, arnlvh Bl DARE, R HET L A& R
Ak, Hikbdb4 32°12'~36°29', ZRE4: 79°59'~90°26' 2 1], P4k 5000 m DL L, AN “HFRE K
BHE” o R XL 29.8 x 10% km?, T2 R E AR IR K SRR X, AR TR b 24 1 5 A [l g
FRER KRR B AR IRAP X, 2 P R e e ) B SRR (X AT BGRJa vE s T v = B (2 2 L Je 1.
XA FIR B X ACEHE = B, H AL #EE).

HARRI XSS, FARE RS, SRR TG, BT REETERNTROAERE., FP
BB KHAE OC LA, i B v bl 2 )& F& i UMk, A7~ F 1R rTIRIA—5"C AR « B e 8 IR 4200~5000
m WIER X, HRBEH 7 B FHSIEN 6°C~10C, Rk X Ak 12.8°C; JbIesHREK 5000 m PL LK)
FEHTHIX N 3°C~6C, Hid HFSREBTIE-10C LA o FFF/KE 50~460 mm, L 80%LL FAEH T 6~9
H, FRES, (HZ 8T & GEEEEKER. BRRIXOGREZAERE, 20 HRE £ 2800~3600
h, ERFRFESSETE 6100 MI/m? U E, Z#Ed R EMX . BHERREAHFEL KR, @RI, S
m, ERKHECRT 100 d, @142 25 KR H B8R 123 d, &2 0k 283 d (1976 4F).

3. ERATGE

HAAMRY XN T AR, R AEEIE AR XIS RAT . SO, L. BERAZE 5 MRk
(K 1) 1971~2017 4FiZ H 28 R ILZ& K E(B20). HEE £, P RGE . MXHEE . BKE. FHSE. P
B PR IR SR, % 12~2 AL, 3~5 ANETE, 68 A NEZE, 9~11 AAMTFEE
BORFESRERITH, HEEERPFEEELHRRPXWE. FRRERTH . 2HEFHERH
1981~2000 E bR 1HE AP 3 1A
T &R 1E 2002 FELUR, 5~9 HAEH T E601B ZY KA 28 K Mgk 4T W 28 & &, N T {#iE E20
PR RE SR AT LetE, B R SR 23 e kAT T IS 1k, B
E
E =E, xE—; (1)
XD, E, N E20 B R FE K (mm), E, N E601B B2 K MK E(mm); E, N 1971~2000 4 E20 %
R R R FEE(mm), E, A 2002~2017 4 E601B #75 K L7 K & 11°F 356 (mm) .
MR A 23R A RQ)EAT I
Y=aqa,+at 2)

K@M, YARRER: AN ag AFEEI oy REMEEHIL 1 a < 10 FEFRNTRERE 10 F1)
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A . T ARG MR EN, SRR ¢ 5EFAER y IR KRBT AR B E
PRI (P <0.10, P<0.05, P<0.01 il P<0.001).
T 28 K B 8%, R dr e 2 B 1, SCHeR A 8 A R REOE9] [20], BliZ
DAL 7~ BE 5 28 B s e (A SR 1 SCRE IR TR & AR 35 A8 Ak, e M R R B A R (3)-
R=rxn 3)

K R ATEMHKRE, r. WVAREREEKENHKXRE, n NARER SR C R B,
RENHERRER S Z R EMACHERGR, BB R A BB, ©5RREMNTEMELREA L
BKe re5 rn b P<0.05,

M. H Mann-Kendall 75758 R M-K 72347 AR IR0 [26],  PAA AT 78 K 5 1) M3 SR RFAIE
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Figure 1. Map showing the meteorological stations in Chang Tang Nature Reserve of Tibet (CTNRT)
1. REBARFRIFESRERSHE

4. GROH
4.1. ZEETHHFE

4.1.1. TS
F AT 1971~2017 AR XE, BREKERBMES, SGREDN, 47 TREFEKE
WA KEY RRDES, FEKETYE 10 FRED 344 mm (4 2, P < 0.01), MUFEKED
—3.8~—15.1 mm-(10a) " FIEEEE R T8 /D, HhHEZRIR R K (P < 0.05), HIXZEE T, H-12.4 mm-(10a)"'
(P <0.10), PR/ . 1T 272 (1991~2017 ) HAR R X AF 28 R Bk D A T R, JibiEadhik-61.1
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mm-(10a) ' (P <0.05), EERIELH. EHZ, 25 8-41.9 mm-(10a)"' (P <0.01)F1-33.4 mm-(10a) ' (P <
0.05); Mtk APEHLEHEINES, UAEHER K, 5 10.4 mm-(10a) .

MR BB B R 0 ARG, EERE E, 3T 47 a ZRERITRA L 16.8 mm-(10a) " I3
EAREZ MG, HALS R ARG, P55 10 Gk 22.2~93.4 mm, FHoA LR IR A
K(P<0.001), HKZE%%, H-59.7mm:(10a) ' (P<0.001), SRR/,

FEBRE L, 47 a HBZFHRKRKEBRITRAEIESET.1 mm-(10a) Yob, HAhu 2R, N
—4.7~—41.6 mm-(10a) "', LAHIFLIRIE & AP < 0.001), /. HE, 2K EALLENH R I 2 B 18 i
#, N 6.6 mm/10a; HoAt & ik LR/ Y, FE 10 FRD 12.1~26.5 mm (BPELRAN, P <0.05), 13LA
H LI K o TERKER, 28R ERROUNTCAR L Pl SR A 3 mah, ook 3 b Rk %, H-3.8~-10.2
mm-(10a)", kiR L% Z iRk, JERE/N . &FRR BRI GHIE 2 Mg, Fil), 29N
—6.8 mm-(10a) "' A1—17.7 mm-(10a) ' (P <0.001), MR AR L, SlAHE S T 10n.
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Figure 2. The variation of annual pan evaporation in CTNRT during 1971~2017
B 2. 19712017 FERRIFXFRLENTWL

Table 1. Climate trend rate of annual and seasonal pan evaporation in CTNRT during 1971-2017 (Unit: (mm-(10a)"))
= 1.1971~-2017 FREERBEARF X EWE. THELENTUBESBENM: mm(10a) )

3 A HE CES K AZF 4F
e -26.1"" -17.8" -10.2" -6.8 -59.7"""
PEK, -13.5 -12.17 -3.8 3.5 -25.5
L, a6 Py og" 177 o347
Bl 4.7 -21.3" 0.3 2.7 222
PRI 7.1 6.6 22 0.0 16.8
RIPIX -15.17 124" -3.8 43 344"

VE: T, T, TSI R P<0.10, P<0.05, P<0.01 f1 P<0.001, KA.

4.1.2. REZH

T XHT 47a F AR X AFEMPUZE K BT M-K R R DU(E 3), FERKEMN 1999 FH 45
R BE, HRYE UF fiZM UB MZRAE 2 &I A 2k+1.96 2 A SALE, BIEA 2011 SERAE TR, %
AR JE 28R B HME 3 HI0N 2095.6 mm A1 1990.5 mm, RAFEHRABRTW D T 5%. [FFE, EFHEREN
2011 SFER AT, B2 B /D, RAE AT G 25K B4 A8 609.5 mm Fl 551.4 mm, J5 & BT R 2D
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T 10%; Al 3 AT KB RRAL SAY
42. HMFELZENSREFRTHES
RN N RMOR SR I — A EE R R, HNERREZ, KRR ERES =K, W3
ORI B, SR HBZES). KR TR E . BKES).
FRARQWIHE TIE 47a HARY DGEMARBHIAEE TR BHRGEE 2), 4REH: 1) A
SRAR X AP35 I LA—0.32 mes™-(10a) " 38 2 35 98 /IN(P < 0.001), 0251 KU 35 22 50 3 355 ok 2>
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Figure 3. M-K verification of the annual (a) and spring (b)
pan evaporation in CTNRT during 1971-2017
& 3. 1971~2017 FEARIFEF(QFMEF(O)FELE M-K

ey

Fadh, R N-0.24~0.40 m's'-(102) " (P < 0.001), FEUF. KWERIERNAE. 2) FFHRE
PR B BT s, THIEA 0.46°C-(10a) " (P <0.001); PYZEF1SIE L 0.37°C~0.55"C-(10a) " I &
BENE, EFTHEFR K. SFW PR ESEATHRESEL EICNEE N EES, FHEZRY
S5 0.54°C~0.65°C+(10a) " (P < 0.001)#1 0.21°C~0.49°C-(10a) ' (P <0.001), FHEXIIEXTE, F VL E
IR AR 2 5 L 0.37°C-(10a) ! (P < 0.001)F1 0.59°C-(10a)" (P < 0.001) 38 5 B3 TH e . 45
T H 52 LL-0.22°C -(10a)" 3 B W R IR /NP < 0.001), AR HBZERZR /A, ~N-016C~
—0.35°C-(10a)"" (P <0.05), LA Z il K .3) 4F H RIS i a3, T4 10 4298/ 14.3 h (P < 0.10),
FERIEEZ, N-14.6 h-(10a) ' (P <0.01). 4) F. ZXFFHMOHEERBIK, LA R
2, BEE1.0% (10a) ' Z W, 5) FRKEBTHEIESY, 8 11.0 mm-(10a) " GRIETEZERK); K
1% ¥ BEARPIAEFE TN E Z, #5508 3.8 mm:(10a) ' (P <0.01)#1 8.0 mm-(10a) ' (P <0.05); #k. &M
Z K S 3 DR A K
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KA

LR PR, R TR BRIy ERMEAGE ETHES, AR HEZE. HRN S E R
TEEES, FREARA KR, ZERRRR AR AR G R 1T 47a AR R XK MK
R

43. “BEEFEL” HKRSH

SIMTRIGEE 1y 3 2), T 47a (R XAE-FR RS E s, PR 10 4F BFF 0.46°C, 15 BEAHXS B
N AE 2 R 7&K B I R I, Y4 10 45 FBE 34.4 mm. ESERE E, BRGSOV R LI e I 5
Ah, HARURETIEAE “RBREE IR, DHL. “Z RN,

Table 2. The linear trend of annual and seasonal impact factors on pan evaporation in CTNRT during 1971~2017

2. i 47 a BRRIPRFRLMAR L EFME FHENLEE

I ] PRI R SR R R AR B R E Rk &/ H e 4y SR R/ AHXS I R/
[°C-(10a)'] [°C-(10a)"] [C:(10a)'] [°C-(10a)'] [mm-(10a)'] [h:(10a)"] [m's'-(10a)'] [%-(10a)"]

i 0.46™" 037" 0.59™"" -0.22""" 11.0 -14.3" -0.32""" -0.24
R 0.55™"" 0.49™"" 0.65™"" -0.16" 0.7 63" -0.40™"" 0.22
HE 0.38"" 0317 0.54™ —-0.23"" 3.8 -3.6 —0.40"" 0.50
H= 037" 0217 057" —-0.35"" 8.0” -14.6™" -0.24"" -0.39
€S 0.49™"" 0417 0.58™"" -0.17" -1.0 -3.0 -0.24™"" -0.98

BARTEIL 47a Bk BRI XA KM KB R T RAZES, EARZFEN PP K ERLN TR
7B A R AFAE 22 5, T 22 S BRI ZE A b 2 R AR R R R BAAE R ERY X1
WET, WA AR IR, HhR. ENERNEE. NIELE, & ZEWFHEE “K
Kipg” MR B8O8 44, B2 TR 3 MR 2 4, TR rel 8 B Z AT, e
Mok i AR L. REB BNV, —FEIUFEEAE R0 BB BERE, BTG EII0 R b
G, R FEIR X B R R RS, B W ERoN Y.

4.4. EMELETHHORE ST

T RGE AN H B35 e 28 & i BB 7, BT B B D TR AR R B S5 K7 A S AR R
BRI X 2R ERADEBRRRE, KRR G, W R ks WRE TER. — Bkt <&
T, BREWK, BR[EBUARBREHADFEERNT, RNIRARENEZ /NS ZER BN
B —ERIRR.

Table 3. Complete correlation coefficients between annual, seasonal pan evaporation and climatic elements in CTNRT

3. BRARFEELXMELXESKESBREZNTEEXRY

W CPHAER CPREESE CPRRIERE AEHEE BKE HRNE CPHRE O HDNERE

4 0.023 0.046 0.196 0.336™" 0.192 0.178 0.403"" 0.039
R 0.333"" 0.306™" 0.293" 0.094" 0.059 0.061 0.438"" 0.028
HE 0.239™ 0.220"™" 0.011 0.305™" 0.278™" 0.116 0.4417" 0.107
FES 0.081 0.204™" 0.292"" 0.4617" 0.210" 0.333" 0.316™ 0.100
*ZE 0.234" 0294 0.103 0.206 0.039 0.114 0.368"" 0.188
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W %

N T BRI TR KRR SRR, ASCENE 2 MR RBE (R 3), SURERY: HEFER
FEL, KBS THXER MR RBRK, RO HBZE, XUt RGE A H B2 2
M HARGR Y XA B E R K. WNFERE, XFEKES T XERZEEMRABEKR, 51
A R IR AR TR e AR R BRI G, MU skbr B A2 R B> 5 1 2 KGR ) S
FRMA R HERARKESTFHRERN LML REERA, [ HBERE, SHKERHRR B
Ko UHIRTZR KD 5T B RGE . R H AR ZE IR # VI, 185 BRK R a <&,
HE, RRKESSRABENTEEMRREER, HRES H R EORm P55 X #5820 % R 5w L
R, REFARRENEZRDFERTREERZE. 0B EEF Y R N5, BT, &
KBS RE R E SRR EUR K, HUGR PR SR, 5 T8RS SR R, |
K2R T2 BOE R DO P P U 2 25 N ) . DA E TR, 2R B SE R B A TR ER
CRE VR RIS, DU SR ASPR S5 B 1 M L R 2 A B A2 4K

5. WHig54%ie

o 2 BRI, R AU ] E601B A E20 PIFRIS AL A 2% A I, 3 ) 16 5 45 A 45 15
BURER[27]. BT B20 WIS 75 Kk 2 L A E601B A AR K EHEM A, N T 153 F—Fh 2 & m
B R E, ENYE 2RI ERE18] [27] [28] [29] 5 B TIT IE. 1T ARG X &3 56 J5 75 2002
HLUG, 5~9 AMEH T E601B BURRIZE K MUEAT I, 1 RIEZS K B BORMIRESE AT AT L, 2838 K
ST 23 6 AT T ek, HARBIVMFIEME, o Rer=E—L%Em, E20. E601B
R R MR ESHNTEET AR SR, ST, AR EE I ERRRMERE, 2T
T 47a (1971~2017 ) FASRIR T 25 73 A REAE, i BRI/ (A5 R 73047 T ihie, 33800 32 2
g5k

1) T 47a BT X LR RER R BIE R TR KBS ENAFREE RO EE, HhEREER 10
SEIR/D 34.4 mm, PUZEZE K R LI-3.8~—15.1 mm-(10a) ' [ TR0, DA IR K. B3 74 36 (1 I R
WS Ah, AR X BB X AR 38, HUR. BERERHE. WERRENRE,
TR IXAEZE R B BRI 380 - b7 BB RRAE, 20 tHED 70~90 EARNIEREF, 21 tHal A
10 R EEF o

2) WMAKENSRHETFEUBEHRIN: PSR, FEmESER. PR EM R K=
EFES, MANREARAKR, AR HERZE. HREEORE ) RO 2R R, XS R AR
LRGSR T I 47a AR X ZE R BERED . WM R REE TR, <R B ZERE
o1 IR P kN5 28 T 78 e () sk /D LA B 35 (A DG i, R ZB R BRI R B R . b4, HZE
RR BN RZW D, &5 H RN RN D

3) M-K RAEKI IR, U5 47a HRGRY X AAEMBERRRERAE TAURRAE, AN [R5 HILE
2011 4F, ZE R W2 AL b .

=
oK B AR # I ETH (41765011).

SE

[1] Peterson, T.C., Golubev, V.S. and Groisman, P.Y. (1995) Evaporation Losing Its Strength. Nature, 377, 687-688.
https://doi.org/10.1038/377687b0

[2] Roderick, M.L. and Farquhar, G.D. (2004) Changes in Australian Pan Evaporation from 1970 to 2002. International

DOI: 10.12677/ccrl.2019.83040 363 SR AR


https://doi.org/10.12677/ccrl.2019.83040
https://doi.org/10.1038/377687b0

KA

[13]

[14]

[15]
[16]
[17]
(18]

[20]

(21]
[22]

[25]
[26]
[27]
(28]

291 €

Journal of Climatology, 24, 1077-1090. https://doi.org/10.1002/joc.1061

Roderick, M. and Farquhar, G.D. (2005) Changes in New Zealand Pan Evaporation since the 1970s. International
Journal of Climatology, 25, 2031-2039. https://doi.org/10.1002/joc.1262

Michael, L.R. and Graham, D.F. (2002) The Cause of Decreased Pan Evaporation over the Past 50 Years. Science, 298,
1410-1411.

Tovbit, ZE0RE, SHERAE. T 40a H B S AR b # 3 R L (R 28 LWL 1) 28 R BB AR DG R [J]. R84, 2005,
50(11): 1125-1130.

M, KT 19712014 S5 IR = RS 55 AR R AR ], TR, 2019, 36(2): 269-279.

FHE, Y, EE. KILRE 20 ecm 2K LA K2R 2228 10[T]. KEE#ERE, 2006, 17(6): 830-838.
IR, AR)18, HoRaC, &, “ERIRE T B RIS T[], KRR, 2008, 19(2): 147-152.

X, hER, WaE, . 1T 50 ErhEZ R MZE R ERAES KR F[T]. HBEEH, 2009, 64(3): 259-269.
KETF), MR s, skeefd, & KITHIL 1951-2000 F7 R M kK BB AT]. AKRIEES, 2011, 27(1): 24-33.
Er{EH;. 1981-2010 E%Etﬂ;lz 20 cm Z& R MK EAALRR /3 H[T]. TR XHBIFT, 2013, 30(5): 815-821.

Yin, Y., Wu, S., Zhao, D., et al. (2013) Modeled Effects of Climate Change on Actual Evapotranspiration in Different
Eco-Geographical Regions in the Tibetan Plateau. Journal of Geographical Sciences, 23, 195-207.
https://doi.org/10.1007/s11442-013-1003-0

e, Ko, EH, . 1960-2005 4 F [E 78 k& M7 K AR b 34 e s m (R R A [J]. #hERFRFEE, 2015, 35(12):
1599-1606.

D, EeE, B, & BRRIMRIRIT 60 a BE/K. R LEEAB NSRS, T2XHE, 2017, 40(5):
1005-1012.

FRike, 57, SR, = Tmcr R X 28 8 2 A RHE e MR R [J]. T2 X B, 2017, 40(1): 45-53.
Eou, BRI, &5, & BRI TEE WG MR ], EEEERE, 2017, 36(7): 1993-2002.
HER, BRIARTE, RER IOV P B 7 A L2 A AR R S R0 A [0]. TR XA, 2018, 35(2): 418-424.

Prml B, skom, R/NE, AF. RERXGEMIL I X 5 AR 3 XU I I XA R LR S A O L AT 0], AR,
2018, 37(4): 1017-1024.

ZERR, RLiMg, HZLHE, SF. ORI URAS AR A TR SR PR ) R IR (9], UK)TER A, 2018, 40(6):
1079-1089.

B, HEM, REME. 1979-2014 FAEARRR L 5N H e R SRR CRRE)]. SEARL IR, 2016,
12(5): 374-381.

WOKE, TKET. R R A ] AT R A RS R )], MBBEHIT AT, 2015, 34(11): 2084-2094.

FRZE, WA, xMk=2, S AT 25 RS UM VL TR AR LA K i AR R R 3 AR T]. BARBEIR AR, 2008,
23(1): 120-126.

FRE, wER, BRY, . MWK AR WAL EWNEESZEKR VD] TR RS8R,
2009, 4(4). 20-29.

Liu, X., Zheng, H., Zhang, M., et al. (2011) Identification of Dominant Climate Factor for Pan Evaporation Trend in
the Tibetan Plateau. Journal of Geographical Sciences, 21, 594-608. https://doi.org/10.1007/s11442-011-0866-1

XUFE. HHEEAFEME T 2k K8 R R o)), TRXBET, 2014, 31(3): 481-488.
BRIE. BRAER I 2H S HEARM]. dba: K% HAL, 1999.
MR de, Aok, @i, 20 em 28K MLZE K AU A Y SR BRI A0 ()], HERP) R 244, 2013, 56(2): 422-430.

KA, WAETE, DR, BETWFONEN/NZE K E S B-601B & K42 RET R A]. S EK TS,
2018(1) 20-26.

BE M. VT 41 AT N M X 2 B AR AR R R 240 [T]. B AR @R, 2017, 33(3): 135-142.

DOI: 10.12677/ccrl.2019.83040 364 SR AR


https://doi.org/10.12677/ccrl.2019.83040
https://doi.org/10.1002/joc.1061
https://doi.org/10.1002/joc.1262
https://doi.org/10.1007/s11442-013-1003-0
https://doi.org/10.1007/s11442-011-0866-1

Hans Xh
PR RN R

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NHiFIRHESSE: [ISSN], FAMITI ISSN: 2168-5711, RIA[& i
2. FTHFHIM B T http:/cnki.net/
Ao« BRSCHEREE” BEN, BIANSCEbRE, BRI

AEE S http://www.hanspub.org/Submission.aspx

HATIMEFE: cerl@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ccrl@hanspub.org

	Analysis on Variation Feature of Pan Evaporation and Effect Factors in Chang Tang Nature Reserve of Tibet during 1971-2017
	Abstract
	Keywords
	1971~2017年羌塘国家级自然保护区蒸发量变化特征及影响因素分析
	摘  要
	关键词
	1. 引言
	2. 研究区概况
	3. 资料和方法
	4. 结果分析
	4.1. 蒸发量变化特征
	4.1.1. 变化趋势
	4.1.2. 突变分析

	4.2. 影响蒸发量的气象因子的变化趋势
	4.3. “蒸发悖论”现象分析
	4.4. 影响蒸发量变化的成因分析

	5. 讨论与结论
	基金项目
	参考文献

