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RAINFALL IN THE HEXI CORRIDOR, NORTHWESTERN CHINA

By Toshihisa ITANO and Yasushi MITSUTA

Synopsis

Rainfall in the Hexi Corridor is studied. Results show that rain falls only when
cyclone system on the polar front passes over this area. During the passage of upper
trough, several cyclones are generated successively on the polar front at the northern
edge of Tibetan Plateau and the rainfall seems closely related to the life cycles of such
cyclones. Raindrops are formed at the middle and upper tropospheric level on the front.
However, it takes several days for the raindrops to reach the ground surface possibly
due to strong evaporation within the air. Therefore, the rainfall is observed earlier and
larger in amount at the higher elevated stations than the lower places in the Hexi Corri-
dor.

1. BL®C

R EHLTERR SRS A RIS O~ TF Ry MEEOIEIINLE 5 MR (Hexi Corridor ; Fig.
1,2) CREMZFLIDLENLERIRSH, ERBKET10nn 55 THb, KRDIKELRS L,
Bl (6-8 A) I3V BhbhaBOWRKENFEL, F-HENRLELBREEZ LTWANT, BF
DL BDDEMEIIES TS EWVR D, LAL, FH EITEFEEA2000m D EEE 0%, B
BEEZBNTH LA SN2 b 5T, BHNLEERRICE BRIz A RO, #
B, OB TERLALNDDRTEY LR 5T L AR LOBE R L2 L ZISRONE, ZHUT,
BHFE S N BT ARBICL 200 TH DY LI SN TBEEOERSI BT oHEL I
KELEIMTHE, 20720 bH o T, FIXILATEREEZ .0 & U CRR S 47 100 km MHRENK S
& %350 HEIFE DO ZHA BT, BRIGIZIFFE CRICBN S ha, LA L, HEIFE RN TEH
B SN BBKBIIBEOBERICRE CRFEL, ZOME, FHRKETHL LATTEEEROME (FEs
#1500 m) TREISGER/2EH 1210 mm 5§ THBH—FH, ZI55 50km bEENRTHWAWEBOE®HTH
BIREIMROTHE (RER4 3000 m) T 500 mm B EOBAAE S D (REHE, 1995)2,

AT, 1991 4F 8 B ITA S - BN 2 RO BN 2012, Z OMIRICEFR % b 72 & TR
B EOEEOBTICOWTE DL NS, ITICHVF— %13, GMS OF5— %, HEIFE A
DF¥HBIU—HREETF - BIU6 EOEE7—F [V VAF (Urumgi; 43° 47N, 87° 37 E) - &
(Duhuang: 40° 09’ N, 94° 41' E) - i (Jiuquan; 39° 46' N, 98°29' E) - ik (Zhangye; 38° 56’ N,
100° 26' E) - F#) (Mingin; 38° 38' N, 103° 05’ E) BXUTER (Xian; 34° 18' N, 108° 56’ E)] TH 5,
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Fig. 1 Location of Hexi Corridor and the other stations

used in this study. The area of higher elevation than
3000 m is shaded.
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Fig. 2 Distribution of observatory around Hexi Corridor. The area of
higher elevation than 2000 m is shaded.

2. 1991 %8 A 10-13 B DR

TTPEEIER & 1o EIEFEER 39°N, 100°E &7z 0 I B Y A4LH-E IS OB IBOLWEOEHT, £0OH
TN TNy MO 2B LTV 5 5000 m OFREILR (Qilian Mountain) A$Z U2, HHIC
132000 m BOEEILIR (Longshou Mountain) A%87% - T5 (Fig. 2). 199148 BiZiz k& { hiFT
3EOBHABI S TWa2S, ZO3EESLED NI 7OBEBICE 50T, BIIIZR M EES
LTCwb, £OHT, 8 A 10-13 HOBRIA N> MIDWTRFIZlE~5,

Fig. 3 (2 FEEIE CRAIER SN A1 8 A 8 H 12GMT D 500 hPa DREAMCh %, FX v MEE
DN b T 7B HDOHALDENDA, ATERE CHFMIBUSNIDEIDO LT 740 - < b EHGE
LTFNy FBEOEALBIT T ETH L, b T 7OREIIIEGHRITERENTEY, GMS Ok
SEHGETH D & ZNUTHED) BOTFFIROEDTT XY T h LBl AIANF Xy MEEO LT THITH L0758
AEbdHNBY,
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Fig. 3 500hPa weather map at 12GMT August 8, 1991.

8 A 8-15 HIZHBIF 5 —ENEDH X % Fig. 4 IR L7, ZORid GMS Ol L7 A4 BERREOER
By EREERIRE L DT b, PEILFLRIEGMS DRBTEEROFIH2), ZoLHEbn
BEHRITH YDA TWAEDT, ZORIEIUETH S, 8 A8 H, 500hPa b T 7128 BEENF N v
FEEOIENZH Y, DA SETE U AEGEIRSF Ny MERIRICS LS ) ELTwh, B9
B, EEEOHRLNIIEE L TRETHIIF Ny MEEOT CIAIGEL Thd, LitL, ZOREHR LI
IBRDERESRELIEDTEY, F1&EL 1011 BT TRBEL T —~HT, TORRAEIFRL
T, 12 B AL 2FHOBRIELERYBGE L T4, RO LWRKESF Ny MNEROIET
RERIED TV S, £0%, 03 FHOETLIIFE LA Il L TE v IVEE D L HERIt S
IEL TS, BEDX I T 705Xy MEROIEEEET SR, ZORHEORETRL LERE
A% L, Cyclone family 2R & Nize ABEDOBIRIZ 1991 4F 8 A DMOKERIRIC QA TETHEY, &
DHIBRORTI L REDINY — o ThHHEEDbNS,

RiZ, S ORI R CE S W HRRR O % Fig. 5 1R RAICERAEN S hz
DiE8 H10 HTHh B, TOBRIIIE I VREOFHAREILR E ARBO—E, ZhdERofERol
WEHMCALNLDATH B B 11 BITIREILRESR T I VU LOBRAR oAb, FHWERIL
IFIFEERICTATCH A, Lo L, WTEARESRLEHILRTIITIL A LBERIEAGH TV, 12 BIZ
RO CHREIERI SN, T/ OEMTHREIR10 3 %82 Twh, 4 HIIEEI TR
37272012, BHOFTOR 2 I YUTORRIBN S Tvb, '

Fig. 6 i3 )V 2 F-THREOSHEMER (Fig. 1 38) Tdh5, 8 A 10 H00GMT 121, & (94 41
E) OLZEMHEIERFANGENS Y = v FO#sH ), PHERICEEL 14 BIi38NART T 5, &
D, Yzv FOFRENLMEEIWEICITIREZARERCH S, —F, HBRALOWHEIZE VT, 10
H OB AT 100°E 35 500 hPa & ) FRICHIBRRIMAH DO LND, 4 F T T & 7-RRE AR
EDbDTHHI LI, THLEDIEVELNTHS S, 10-11 BIZHTT, Yz v bPOBOTITITH
% 400-700 hPa D & = AIHIAHEREAT80 % LLEDE - 72830 Ron s, L L, JORETIIZNES

-#R4 i E 2SRRI (8850 hPa) CiLELTivy, —A, Fig. 5ICX U, 10 BISIEABEILAR
T OTRAEI SN T A, I TR SN R T /SR EEER I EN T ianih
&Y, EEOBRVIREIIROFEICEEIBN TV 7o TiR 2w L Bbh b, —R, JHdigsiic
EBHDOTHBEHITHRIBD, ZOBORIIIBEILRY SRE-T A THENDT (Fig. 6), bE
0 FBTIH T2V 12 H 00GMT (IFRIR G TEEIETEE E C:EL, 20720 0 BB O CER
B S TVD, $/2500hPa X Y FETIR7 O MBMESNTW A7, Fig. 4 T3IFHFBOETLLS
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Fig. 4 Isotherm of Tsp derived from GMS infrared data. Each shadings show the area of
240-260K (light), 220-240K (moderate) and -220K (heavy) respectively.

FET DO OITH B, B 13 BIXATRAHANLUT T U E 5 725C, WU T 12134 AT - T
5o
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Fig. 5 Distributions of daily rainfall around Hexi Corridor (contour inter-
val=1mm/day). Locations of stations which observed any rainfall
are shown by closed squares and no rain by open squares. Area be-
tween 1-8 mm/day is hatched (Aug. 10, 11 and 13) and that exceeds
12 mm/day is shaded (Aug. 12).
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Fig. 6 Vertical cross section between Urumgqi and Xian. Left figure shows isotachs of
wind component normal to the cross section (contour interval =5 m/sec) with posi-
tive into cross section (NE-ward) and right isotherm of equivalent potential
temperature (contour interval=2K). Area with which relative humidity exceeds 80
% is shaded.

NIBFRAER LT LA S IRRELAD G R SN0 THD EHEZ BN L, —T, PeAEY HZ ORI L
1991 4 8 A 4 — R 20T, FTEHEEE TR 5 NABHIIHETOREN T ko TWnb I L i
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FHLTVAEY,  COHRITIITHEHIFESRE L TREMMET LS ESNEL 25 &0 ) BRI EN AT
WhHLDEEDNL, bHAAMONE, FZIETFNy FERICL - THE IO SNIERN/ T - 78R
(Cold air damming)® FUEATEL Ro7: 2 bR ELEX LN, ZOERICLAMBERIFERTELVT
H59o

3. FEILEREREE TOBEKEDEBHICONT

R EC PR SRS B - B A IREAFEBEIC OV TIE, FANZOMIRICHERY 876 TE/2AFRTH A
ZEIDHLOTHIEETH S, L2L, BEOWFEELR T RY CTIIIREICL - CTEHADES 2R
RABBH SN TIRVBELO0, HROVHE—WASEBEIZZZOL ) Thb, T. Murakami® FAH) (12-2
B) OFXy FEEORY OFHNLREREHE LT, SROMMIEEAEEORESERT LI L IR
LCwb, Hidh e o5 A LTI OBS 3 L5, —F, Manabe & Broccoli® % Broc-
coli ¥Manabe” (¥ GCMOFEERORER, FLUSOFHIIHRERD Sy MNEFELEL 58, HroRE:
LY FRy FEROBRTEIZ N 7524 L, BEOIFIIEREDBEID L VT2 52 E 2R LT
Whe BICOWTE, FNy MERORI L EED L OREROEAID H~BE T 720, HEHLHE
EROEZIERIE CIHBEEOWEBIA R 2D EFR LTV S,

HhEd, Chung f8% IZERSHEREBIIE (19584F) OF— 4 % b & IZHETHER S W -KALEAWT
—EROMETE & o 7oMR, BRERENOY -7 HPETEHENSEY TAVERIIMITRONEZ L%
RLTC D, %7z, Chenfh® I#EHHIE % 1958-87 £ 40 ERIAPIT L CRIBDERZ BT B, ST
BRI TR D £ 5o T B, FEE(LIZSH S D OO LFLOBEFHA—EL B L UERED & < 8ET
BBFTTCH LI EREEVRVE ) TH D, ZOEEIXT. Murakami® % Manabe & Broceoli® 12 2%
R EIFAVIES TWD,

A, GMS DFFVF— 5 BT L72RER, BRHSFNy MEEOILM @3B 58I, BEOT L
HCEBOBEEENTET B &) BEHHR SN, Chung 1P % Chen 1Y HEAERENE -2 % F
Ny FEREOIHTIEL A LIBIO TYRRE - =2 IVERPEBORL, BICFRLE TV A ILIROE
TREETH L EBNTHBIINED, SRIOBRIERIIIESOBREIRTLIO0TH A LEDN
B % s, EBRIOEFAy MEEOIE CREAEDRE L TV AN, TURBERE V IVEEOH
FIAHTE A EH OB S WD S I = 7 DNEID LT TR R DT Wi e EZ S
NENSTHD, 40, HRVE-F Ly Iy AIEBF -5 2HATICAVRER, L0 IERICERRER
EOFHHF Ny NEEOIRFETH D I L FHLNITEREWVR S, 7272, :0)‘,; I BERET—HIC
& BIEEH R 2T Ny PEROIE CREAENRET 00 L o 7R LIRS R OFET
b,

4. F&d

STTE ENER LS 330) B A & 2 OBOBEBS SR IOV Ta A 7%, 1991 4E 8 H10-13 HicA & h7-gumgg
R EIE UCEEL AT L7z, WVEREEORME, EZ0 b 75Xy MSEOIE %883 AHIi
BRIENG, b7 OMEICIERROTER SN TE Y, O, FiISF Xy MEEOIRIZS Ladvsb &
ZZCEEENREL, FOBRSFENFE LR SIEMET S L RO L WESEL RO THET S
LV S HBDOARLND I ED b otz, DL I ICHE LZELATE, Chung 112 % Chen 8Y OFRL
7P EHLTEER A 5 TWVICE LI COBSERENDE -2 L LTHRTWL LD LFELLNTH S
LEbNL, 4, BIICERET -7 2RV LT, KREOREE LTV A EREICIZF Ny MEE
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DIBECTHD T EIMRT RS, 4P, WHEECTENSWABKEL LBOERFED T A 7H A 7V ED
BV 2L, AROBEICIEE LWERFEOREOR SN2 8 A 12 BICK 1%  DREFMIEN S hiz,

SAEWTRR T, B RO - HE TR SN TV AT A LN, LAL, ThLDM
EAMEICE T CICHEAYET b, 23, BB EOZFAIEHRL CEDIC, LR TER SN
HOSAHEIGETH T CIERLTLII PO TRV LIS NS, 0F Y, EBRISHTEEERET
DRECTATEL DRZOFYTC, FREIMESORF LI TRt 5 %% LB ORE T3 EIC
T ARNCERCERLTLEY, FOLIICELL L, WHBEEMEIC BV TERORVITTIHEV AT
BT, DB ELNE L ORRTFBNES NG S, TR0 L EhomR B 2o 72R
EAS LR L7 RN S A ST IICHEATE 5,

PLEIZHRAZ 2 B, 1991 4E 8 H D 1 DO 2 ANERBEO R ETH DA, MO LIFRH
L 8 H Do) 2 DORETIFICHRETE, TEHLTHIROEREMIR CIEA% ) EEN b OTR RV LED
N, 4, FEILHEDOSEMIBOBRELZ D L) HREHERE TR o T0 A Z Edbh572DT,
SHIOBBOTEZFD LD ZHBOEAERL LTRLETWLNETHS ),
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