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Abstract

The changes of summer discharge on the Northern Slope of Kunlun mountain and Hotan river and
their responses to 0°C layer height, 500 hPa temperature and precipitation at the mountain pass
were analyzed. The results show that in the past 56 years, the 0°C layer height on the Northern
Slope of Kunlun mountain shows a downward trend, while the average summer discharge, 500 hPa
temperature and precipitation on the mountain pass show an upward trend. Mann-Kendall muta-
tion test and cumulative anomaly method were used to analyze the mean summer discharge, 0°C

DERER

WESIH: FKE AR LLARICEE, BIh R -BAmaihn, Bk E AN L L4, dILmSUR- R T/R. Bl dbs Al
FHVAT 3 2Ry o S AR AR MR B[], A AR 78 ik, 2022, 11(5): 788-795. DOI: 10.12677/ccrl.2022.115081


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2022.115081
https://doi.org/10.12677/ccrl.2022.115081
http://www.hanspub.org

BIEA « SRIT AR 55

layer height, 500 hPa air temperature and mountain precipitation. The average summer discharge
of Hotan river and the 0°C layer height on the Northern Slope of Kunlun mountain were abrupt in
1978, the precipitation at mountain pass was abrupt in 1987, and the temperature at 500 hPa was
abruptin 1979. The increase of 500 hPa temperature in summer and the increase of precipitation at
the mountain pass are the main reasons for the increase of the average discharge of Hotan river.
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1. 5|8

A BRARIR T BUX SR IR AR 7K BRI 25 43 A (1 50, B 2 ) DX AE S A S A TR E -
VAL T AR M i %, B0 RIET Bl, AR KR 48,870 km®. XIIFAR[ 1150471 A1 H]
HBIX VK1 Hh 564 4, UK NTHEIFR N 6812.67 km?, UKl & A 632.66 km®, 5% 1k H7 8BVK )1 45 & 1 27.25%130.11%
H129.36%; SFTELEE—RUKIgR H, Bk T 272 4%, AR T 601.67 km®e PEACE2)0 R H,
T REA RV RK & 59.3%, WERIE AR UK RLK & 45.7%, &4 mEREALE 5760~6120 mo Al FHIA
23t IR B N AT AN, BRG] 40 3l ik 80.7% 1 72.9%, I HIA] Hh 3 /K 55 & HERVR T
UKNRERE, FEEREES, U0 UE G 50 R R R AR A T A AHE, A0 A 4
BB E Z e A R0 A B2 (2R R R [30-[11], BT B R0 A v o XM IR, AT
AR R D AR D o S T IR N AT F AT B 2RI AR A X A AR A IR e L A, R SR B X K B
AIRREERI A, 4P e SRS, (REERIRIRSEN S5 KR, [ ZEE L INNERT 0°C 2 MR
500 hPa /=il TR ERA B2 L.

2. ENERE

TR L X S 5005 1961~2016 FEZFEREE R, 500 hPa =SSR A B & L E
TR ) E ZE PR A K B R R 1) ER0CERE, 500 hPa [, EFEFHHE. B0
X B K BARAEAL AL T, 2) 2RIk 35 a) R At B/ —IRIESR I 3) JebidE H Mk IR R R 415 2
M H M A FAME, SRSk E 0CEFHmEE; 4) RPN EZH P e e R r 45
B, PRI E 2P 5) S Fis), BAEFE. M-K SRR T75.

3. ERERE., OCEESE. 500 hPa 58, FE/KEHEEOH
3.1. EEEHREZR

FTHIT 56a B 27K B S G935 (& 1), 1961~2016 FifHE% 0.186 m’s '-(10a) ' 7
56a H1, 13 35a AMPEF, 21a NIEFEF. M 1961 FFIH IR 2P E MR R 70 4 M B: 1961~1965
ERKBTBL, 1966~1981 FEFE/KBTBL, 1982~2009 FFAL7KBYBL, 2010~2016 F-FIKF B . 1961 4 H 115
MERK, ~3368m’s ', WEZ N 1189 m’s™", 1965 FE AR/, H 1083 m’s ', A 101.24 m’s™, 2010
FELCRE B E e des .
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Figure 1. Standardization series curve of Hotan River summer annual run off

E 1. fEAEE TR ERELFSZE

32. EX 0CESE TR

B 0CIEREFERT R M RARE TN — AN B REERNEK. HF 0CEE LTI
AL X UK N PRS8BT i (PR, BREEAE 0°CJZ 2 R RIUK AR K (i), BUEUK) A RUMEIORZE),
AR SR> ), VKRR ARG IR ), BZs2m B LR E AR 12] [13]. MHBEHE S 0CZE
T 56a AR T RRES, DL 14.63 gpm A2, 5 HEFEIHIX, Hram e H e X AL AR
ANFE[12] [13]. FHEHHBIX 1961 £ 1978 FEH 2= 0°C )= = (K] 2)°FF4 4867 gpm, X E 41 gpm: 1979 &
2009 F-FIME N 4787 gpm, FHXHRAK 39 gpm. (BB A2 1961 & 1978 4F. 1994 %2 1997 4. 2010
%2016 4, WK BN 1979 2 1993 4E. 1998 £ 2009 £E. B 7 0°C 2 mE L4 60 40 88.9 gpm,
70 FAX A= 26.3 gpm, 80 FARAN 1991~2009 4F 53 7kl 42 gpm. 40 gpm, 2010~2016 ki 39.4 gpm.
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Figure 2. Standardization series curve of Hotan 0°C level height in summer

2. MAEZ 0°C EEERENFTIZE

3.3. EFELRXEKERNTILEHME

TR AT_E 357 L X (1 & FOAR AN A o P00 v K SCoh) AT 56a B ZEbRAEAL Bk B AT 5 N sk an(&d 3)n]
DIEH, X B E SR ETHE%, LL1.27 mm-(10a) ' B R R0, BEKEAE 1961~1987 4 LA fE
ToRNTE, 1987~2016 FEIEFEE T IR B Y, {55 2010 SEIFIERF/KEANER AR E, W HBEKE
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ZHR I, 1968~1974 4F, 1987~1994 4F. 2010~2016 F N EZ M EE; 1961~1967 4F. 1975~1986 4.
1995~2009 4E A/ D B . B Z=[K 8 HIILE 2010 4E, 9 113.4 mm, W% 74 mm, /D HILE 1985
#, N 1.3 mm, i 38.1 mm.
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Figure 3. Standardization series curve of summer precipitation over the upper Hotan River

B 3. FEA L XE T RE Rk B E

3.4. B2 500 hPa SETTL

SRAERS AT P B VK1 1 P S5 A PR AR [ 14], B UK P78 5 B 7E 5582 m, 500 hPa [T 34 5
[EH 2R 5441 gpm K. HZE 500 hPa P3S4 A BB S e tH vy Ll DX S B AHRFAE
M 4 FUH, FEAREAETTEZ 500 hPa &2 FH/HEIT 56a B S2 ET#a%, HARLER
0.114C-(10a) ", FAESEZLEH G RBLEA 8. 5 FEFshihL Rl 1968~1973 4,
1992~2001 4. 2010~2016 AmEEH Bt 1961~1967 4F, 1974~1991 4. 2002~2007 4F N mABT B, ik
U 1994 FECERRIRN-5.0C, FEF 1.7°C), 402 1965 F(CFHSIRN-83C, FHEF-1.61C).
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Figure 4. Standardization series curve of Hotan 500 hPa temperature in summer

4. MEHRKEESHZ 500 hPa SIRFRAE AT E
4. BREREBS 0CERERE S
4.1. BFRERERT ST

M-K JESH0k 5672 6 i) 18] 2 41 98738 55 %€ X, UF Al UB 32 fBANE BAS 2 IR)(14] 5), Tkt )5 UF £t
T EEL, TEPANERBR L. (& 5 W, 1961~1967 4 UF LAEEL UL MRS, BZRE MmN

-3.0
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B, 1968~1974 4 UF MiZkEL UL L, BEEREMENE, EEREMFEMNE.. UF #i£5 UB #zk 1978
FLARTZ IRAIAS, 2 )5 UF Mk FIE@A 008, B 1979 SELIOK UF RS EE, 2 2T 55R
HH 1961 43K 1978 4 kA T 5AF tHF R .
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Figure 5. M-K nonparamatic test of abrupt charge for Hotan river run off in summer
5. MEAEEFHRE MK RERE

4.2. BER 0CESEREN

M M-K HESEUGIEIE ST RETTE S 0°CIZF4, 1961~1963 4 UF i FZLLLRN (A o),
1964~1968 4 UF £k EZ L F, 1993 M EEL. £ M 1969 FLURERE EmEAR R, N
] (AR UF B2 1979 4ETFUE T B ss 42 W 5 . B 28 0°C 2 EAE 1978 fE R4 T M BRI 548,
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Figure 6. M-K nonparamatic test of abrupt for the Hotan 0°C level in summer

& 6. FAMXEZE 0°CE M-K RTHRIG

4.3. EEEKERT O

1963~1970 5 UF RAEF UL TR, KREFFKE MO B, 1971~1978 4E[A] UF £k L (1]
7), TREEREKEMZHME, UF thg5 UB #h4k 1975 ELARTZRAHAE, UF #iZE M 1978 FEIFUA R %
B HE, M 1979~2002 FFEZERFKEHE T, UF #h2kH 2003 Fiit 2 &, Fik, bl
NHE 1961 FLUSRE B[F/KELE 1987 FERAE TR,
4.4. EEFF2 500 hPa SE=T ST

BH(E 8)AT I, 1961~1968 4F UF ZRAEFLLLL T, &2 500 hPa "R ImKH B, 1969 FHF4h UF HiZk
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Figure 7. M-K nonparamatic test of abrupt charge for the summer precipitation over the Hotan
River
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Figure 8. M-K nonparamatic test of abrupt charge for the Hotan 500 hPa temperature in summer
& 8. FEEZEEZ 500 hPa SR M-K REKL

45. BERE. 0CESE. BKEEFRIRST

SR 9)Eon, BRI E A L X KR 1971 4 LLRTARAL B A B 5 0 F AL AH RS
1E, 5 0°CZEm AR IS R ABAHRRIE . 1979 S NFEHT 5, 1979~2009 4 B P i 2R KR 4L N F%,
PR, WL IXBEKE R R SRR PR, L X R R AR R L R
PLAHARALAEAE, 2010~2016 4F RARBEF Al 26 RF4E T, 2 BAHEaHEE,

5. HRISFIHEDR

T 3T AN R A e R 4 B AN AT A 0°CJZ B 500 hPa iy 2 il AT i . B
X FEKE, BB URMBER ARy B PHE, Ml DEKE., &4 500 hPa R A 0°C
JZ R FEAREALEE R T 1.0 BIE N2 (i), BE-F/ N T—1.0 FIEG i b (nf); BEFRT 2.0 K4
195 22 (e, PN T 2.0 (K95 0 A 7 i 20 (f 1) K A e AT P9 98 5 2 L PR ) 5 3 v v
FHEMEMFERZ . 7R E.
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Figure 9. Standardized runoff in summer, standard height of 0°C level in summer and cumula-
tive distance curve of precipitation in mountain area

9. EFENRE, EEMENTEESEMUKMEKE R THL

PUXAMFRUETS R T H 2 E 2 MR M2 E00(1961, 1978 4F), 1 NFHE W E4r(1965 4F); 1961, 1978,
1994 4722 FE 2% 1 o5 7 s, 1974 1989 4F S IS, 1l XBF/K & 4 N7 5 W 2 424 (1972 1974, 2010,
2012 )% PR WSS 1978, 1994 4545 500 hPa IR T H Wi, 1965 W Wk FrElk
WE, =7 500 hPa <R ISR 2 AR 5 0°C 2 i BE S AR a0 AR AR, T L DX A /K o S o i 22 A A o
1E 20 4 70 4EARAT 2010, 2012 4o BRI T[1S]ERFF AL R ER, PHAL 5 X)) 1420 & K 7
GRS R I, — UK )1 Al AMA R FITRLLE 1994 4570 fa 50 H L T — AR « S8R sl 2 5
SAERBSFHEEME . BZF0CE S e MIKEME = FEm s 2RI E, £ 0°CE SR
YEALEESF KT 1.0 B 10a 1, EEREMEZE S 90%, ME 0°CE S EFRHELIET /N 1.0 ) 9a |, &
FRERAE L 78%. B FHRE. 0CERE. ILXEKEE 1978 £ 4R, 500 hPa <AL 1979
FERERAE, B2 0CEEERAZR(1961~1978 )44 4877.8 gpm, FTRAFJE(1979~2016 F) -4 4802
gpm, AL 5 L IAR R R % T 75.8 gpm. B PR SALRT 1961~1978 4£4220.26 m’s™, TAFJi5 1979~2016
15 20447 m’s !, RS HLARABRT FBE T 15.8 ms . LLX BR/K B SARHT(1961~1986 4F) 7 32.8 mm,
FESF 5.0 mm, 45 (1987~2016 4E) 7% 45.0 mm, FEFA 7 mm, 2255 HLSAFRTIEZ 1 12 mm.

6. &t

1) 1961~2016 #£, FI A & UK S fhyK FhA B, HFRERLL 0.186 m’s '-(10a) ' HOMHI R,
T 0°CJZ 1 B LA 14.63 gpm-(10a) " (¥ A1 3636608, 11X B /K& LA 1.27 mm-(10a) " {81 A1 36384 i1, 500 hPa
ASIRLL 0.114°C-(10a) " 5 i) 19 40

2) 1978 AEMIHEE IR T, BEES 0CEEEER AR, 1987 1L X BKRLE R AR,
1979 4F 500 hPa fm = UK ERAE, RAHTEFHRE. OCEmEAHEER.

3) HF 0CEmE S E M EM 500 hPa &2 KRB IEHE, HICREMIN 0.664. 0.738, il
0.01 [FEREMARLR.: BFRE5LXBKEFETFMHR, HIXRH-0.25, MHIMRZE, KA#E 0.01

R ES Y S
4) R0 ] 2R R FEL M X 0°C 2 8 5 PO A8 L 45 AR I RO
ESWE

o DR RGBT R R EE 7R U RIEE S 100 H (2017D03026)ME— B3 Bl
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