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L, ZOREDEELZEHRL T2,

BET5E, FHBIATENT, BEOFECHEAL, KETHENEL, Lid VEREORITEN
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ST, ZERTRBIIHEBROBERALZ=ZERFAROZRCICIIREDL L, WERH 62.2 &
AEvbh, 2035 biBLUBEMREE TIXILHAE 9,370 &AT, 25.8 {8M, JAILUMESR 24 &FF, 1.9 775
M, WEBEL 785 AT, 42,421m, 218, HEWEREE CLIIROEENE 1,106 A, 26.6 %
M, &Mk 64 T4, 1.8 M, WML 11 /7, 5.4 THH, FREARWKS T4H, 1.9 5AM,
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ZTOMIH, I, Lnicdis L oBE, WERRBIREECIIAN - RROAME 335 B, 2.4 T4
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A0, D X5 REEDOBE DREERNDILCOT, EFREHLITINDT T, BN EORE O
BER, BROBHIHE ORI THENLET L, ¥ c8EoBiE R TR EHEMNT 5%
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TF—AKUEREHOMO-LEME GRFH) b sERAPARLHRC OV T, BEERHREFL M
HhT\w5, FIEERBHED Z OMRHAME, &R 13.55km, EH 111ke, 100 F4EL D7 ==
YHEEEKE L, —IHCITBMIC 30~50 F7 v~ Y KA EREOTEBHRE L toTw b, & OEA
SPISRTER 20m, FEEERTEN 0om (&K 100cm), FHIE 50m FHETHS, FOREMIE,
40 m BIROIBICAERN 24 FEHEBRO 7 = < Y EhH (BE 3~4m) 2ERL TV B5RIESS . FRER
FRATEFHMRE, S OWFOILLTAEMC SO THERY £ L 35 REREHTH 5, THEID
30~40 m DB DU EIET EERORN 50m @D v =Y EEHF LIcY, ZOPEACREEILL
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OFECIBE, ZONHEORT 5h (h 1XHE) T TREEENLL, 5h B2 D LHE - FRAN
IZUED, 8~10h CIRHMOEEE - BRAXAEL, 10- D ECREEHEABER LAY, B X oTizEE
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HINTeEW S, ZOHIRTIE, BRERICKH 20 mm OETRNSHOiicd, AERAOFEIMOR
BREL AN T35, BEIRIIAEE 3.5~4km KRATWT, FERECEAT L TESD K 200 m 7
%O ERHHOR LHE TRHO T B,
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RUTEIET D) REDTEAIND D THSEhL, —RIFHCHT 5 BEROB BRI REH Y = OF)
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556

F RN EE O R OES R AR T AR, FROBE LN VEE TH S0 00me |
HEOVIVCAARRDOHEITIL, EPRESOERENEEMC S BIRCAZ { tdld, ZOsBERD
HELATHORCHECREINS Z 218, BRAK I ZEROBAZOHN S S THCBmINS,
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R, FARBEEBORNMREOEREN, AR L NREEEET, 2 AR
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I #o®E

1. 3 &

WRERIEBE T L OKEBRICREAHRERETLH, IR IDOTIHKKE GBS ETIC
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$, BEMREERALLLOLkbbh, HNCHIREMIABEY 5 TV 5, & OREETY
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7 ==Y GOSN T D, DHIOTTECIIE S 1~2m OB EIANTHEL NI DDNT 55, B
EDLZHEZAK 20m FIEDIEICEEIROY VB #r2ie 2T, MPEL LTORLHEEIR T
Brcd, CIhBBALLEMC LD, WESOMRIC 1~1.5m OFHEKSRE D, EHKE4~5
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=t 155(3) B 155(3)

() BEAN 34 48 10 A 20 BEERFFEERRS. () XBEFEEHOETEKDEE,
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R T 5 EPES BT PHER O 100~1,000 FRECHNTLOTL Rt Bbhd, ZOBEK
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p=:4 ol 1| of 9| 4| 14| 1*¥ 6114 1634 32| 4| 1| 0| O| 136 65 48
Mg o|—|—|—|— 1| 5|11| 559 [24 |27 [39%% 11| O% —|—| 131|120 92
FHRW —|— | of 1] o 5| 4| 2|6 |6 |85 o| o| o o| 37| 32| 86
1B 1| o|— | 0| O| 3[13] 4|5 [14* 14%¥21 8| 1% 1|— 851 54| 64
# J))l ol o o o Oof 3|17 6|3*|17 |i18¥26 | 15| 5% 1| 0| 111 | 64 58
¢ ¥ 1| o} o| Oof 1| 3|15| 4|1 |5* 9% 6% 1| 0| 0O 66 | 59| 89

(FE) BASL mm, — XERLRL, 01X 0.5mm REOERERT,

* )y * ORILTHEREE 20 mfs LA OO BRI, ¥ XEAKEEDOKEOERERT,
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CXBTE, HEdIEPEIHETTR HOTVERN
(8 75, BEHH CIIMEIT BN B EEE
EBS L BELE T ol ThHD E6RD,
BREFEDOHE LAcRAZ 5 E TORER, F7HRC
AU L S B Lo THMDERD DD, ZEBER.
BEMBANDTS L KFER T, ZOEMCRFED 50
~60%, EEEXET 70% With, BEFETII 80% L
EriEEEIhG, BEEENLBELEBCHITICUL, £
D 1 RMRIEOMICED OB KD, IbL
. . D 2 ~ 3 RRIXEE 20 m/s AL JEAK X FedLic
BeR AR >WE PDLADBLNS,

(mm, 9726 AOR~ZN HOW) BLEDRES BAS &, TEEE - BRLE - MY
SEMECIE, TWE3THLREVLEbDTELEDOENN, SE~S OREI X2 THLENHREEL ¥
CHIEHL IR LRHELATHOT, TANSEORMAZEREDRE L ivokbl}Tth s,

iti. BEOEHE

Ao 5 ERACET o#EH Y AD E, ¥ T,

@ BHREBICECROTISEE D, ARACRA LIRSS, EELFENERIC 2> THE
HEREEL, ¥FMRCERESBERI LT, BE, MErEttzrThs,
BECHTHEFOBARODVTHNCANOER® LIS L, CF AhE HERACIWLT, REIK
DV EETVEAEN L, ERCRALLTVWRAB RIS, FLED L ELITTELER
HIREKIC DT, Thid s ABRICANRT 10mmHg 1© 30 2MBEL, » LKEKTHEDTRALSE
LTH<{ (Boyce 1954) &, RAMIFHER D &1 & ABCBKEICEAIMEALT, BBEXBH L
D, EFTThOM~BEKL TS, FEDLM, LHMEL ERERECBRECILIBEOELLHLD
H, BRLTL 5, BEVNKREOLEMBLRETCELV- DL, ZOFRAKLSD3—ET, Bovce O
5151 CU AED LRBACBHLT, HRECIb 2B bbhbTb0LELbN, FERNOE
TRELBAPELNRT, 1 BMUEIREXROTNDEILEDRTNS, FLEOREE VY V31—
A TEF DTN B, EORRICHEL DT, WK% soray 5 &, EOMAREEL, LI
WIeRRERBORH BN, BRATEERS 51X, BIORAREESh, BERENDZ LHBLL
b, FlIMPRET OBBIERC IO THRECET LSBT OWTLLREERICL S 2, AF¥D3
SEEHATATHCEA LY AE LEARORKR S Tle k25, ARMNCELI B AN, 208
FEBRE TR T, $HEOEMNASOLOTHE LT HILB TH O, ZDABIEAMETTEIL
THMTHT ki, FAEFACEESTEL BWOEDODDH L ZHBREZEDTIDOTHASS),
BGE 5mfs, 10 mfs TXFDOEIV L THREDOERLPWBARLE LR, 15m/s Ll ETIIEORESTDOIR
5 ETTE, 5T 20mfs, 25mis TREROBHSSRAELECEOBS S, FMTIIHELOIE
HEELTRVWRENTET, PWEERLTHNIS, SbRAV IR IDOTHETS L, REVFIIL
HOBIPRBEWVNEWERRLR, ZOGLRAGORLNEEHI DD\ IXEDEL KEbh, FGD
EWPATIF LA ERONILWDT, RV AERD TEHFCHERShTTE 0L Exbh Ty




FRBEERIC ST 5 EERAROHR L HROWAE (K - |]B - 3822 — 27 —

Bo TOERNPLARTEH, BWVERLKRHICIE, FAOKRKOKIEC S BRI D L5 RBHRSVE
C, ThiESORARREL T, BRAREZHERTIIDLATINVTHS ),

G - P 1L, 7 =<y OMEREEZRES, WKE XU NaCl KERe, BED, BHAMNMCERLR
BLEERR S XOT, #EIX NaCl 2 OMOBEER X2T, LUDEKIh, 2\ THRRHESEIC
X BEKDIDKIEME E L, BEHO SO I LEIREMT 523, WMIEED D DILSI A ORK.
DELTKRAVBA L, BFE, MELECTI R, HELREITRREO 123, KK L B5K530D
R, ThbbEBENGECI B 0LELLRB L LT 5,

LZAT, BECHETIESR, TLREARRALCESRERSWTL, FE™ME, #RIIRSE
ERERNT, BGE 6m/s LTO L EFR, THHBH 80~90m DL ZARAENTHIMIARRDZ =<
Yo, BABERECET2HEOMNEERRER, 4EERE 1 b 0.01~0.05mg THolkrl
TED, BEIIERM 290 £9 A0REASE 15 SHREBLAL7 H L T (ZOMERT), RBRRMEERT-
MER OISR T, THRPLOMEHE 70m, HEE 1.5m OELLLs r=Y ORCEELLEDLELL
EREYLLN, FRLALE ) TR 0.157 mglem, FELIINZE (b) T 0.0338 mg/em-
Thot, EMEF 30 4 10 A4 AOREASE 23 BOAM EH2dbk LTrb 11 B# (2 OHER
M), AUBHTLLNKE A, (@) Tix 0.103mg/em, (b) Tix 0.0383 mglem, {THHH 500 m O
L ATIE (@) ik 0.124mgfem, (b) X 0.0224 mglem ThHoto, ThbOUEHERLD, REKKCE-
BLASHEAE LCERET, 5 0.1mglom 2 25T LHRBDHLRITE L TW5,

BRI, BRAROFBEORIOEEAY > TV BELRE (8 BhaICRE) &, 1955 £0OH-
B 26 BorE, ZEIbWERYS T LEOBLELONT, RFEOCU BEE8EDI LD
R, FLAARCERGERY 5 1 CERBOE LA LKL O (@EMHIE) &, &% Rl QIER.
BD 1/2 RUpMhicd D LieonT, HEO Cl B2 L5RT, LIERD LS EXWUEL T3,

IR LB ENEBOEZGHOLDOTY, HLED C 2UTV2TW5BA, BAETCII—ELL, $&E-

ek EHLENOC E Fo&k HIEENOCI E
Cl’mg/sq.dml Cl % WNEE Cl' mg/sq.dm| Cl' % e E
HRDOM o3 55 s 59 IEDREE 20 |12 £ |1/2H
- 3 % | 25.75 13.50 1.92 | 1.50
b ~< 5 | 14.70 1.22
7y w = v |13.20 0.47]1.89| 0.0 T ¥ T | 62.60 50.15 6.75 | 5.00
L xRy b -~ 5 | 46.50] 39.70] 3.90 | 3.80
D 5.10 2.22| O~48 0-33 < 2 y 3 22 90 1 76
v < * 4.82] 1.35| 0.35 | 0.04 . < N : 2
ol 7 | 48 1220045 02 7 L7 T |0 o B 00| 2o
Y 7 =754 2.92| 0.71/ 0.25 | 0.06 7 = = 9 |20 568
A A4 4 F & | 21.09 9.17| 2.51 | 1.00 B A = XY 16.64 1.80-
AA ¥ ¥F> | 10.42] 3.88) 1.10| 0.52 & 7 | 17.75] 9.45] 3.00 | 0.61
V4 s F 6.65] 1.12
= 7 * 5.55 0.75
4 % ¥ v 5.10 1.35 FA Y o¥ Ty | 37.20 3.77
T A A HYT 4.44 1.00 4 % ¥ v |17.88 3.08
A 7 * 1.26 0.23 Vs aF ¥ | 15.55 2.10
BRIl e N RS
N = kL H A | 43.00 8.10 2707 a4l ouyy
~ = 7 ¥ % |38.20 6.05 : :
7 2 F 5 va |15.10 3.00 _
ARN—: HALRELEE Vol. 5, No. 3 1%, AN—_: HELBF¥AEE Vol. 5, No. 3 IKk5,,
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BEOHRT, EHMOL DN §melsq.dn FigiciL, BAZOIEZIL 10~15 mg/sq.dm HiT\>T
WELTLE ) TR IDOTEDOWIET S Cl BOKXEDBYUNOT L DL, WHEMT, ESNERN

T DI WA, DR TV TETEE D, RCESNIILOTE, Thics UTRGIEREY 3
OHRENTRESND L LT\ 5,

b EECESOEHNTETCRILELLIE, FRIEAZYIT 5,

SEOFETH, TELEWHOMWRE T, BRABCHNLH & Xy, K2 ES Tl
feotc kv, EYECES OERSI ) OFRFE L T L2335 hdthbhs, L LERED
IBCHIR T 2B AU, PRIEEC I AEENCOREE CTHERS L LTHELR T3 3D THB
B X5 BRI\, B UAMNEESVER TSI LI OT, MEO L ESEY B IIELT
WBZLAELLN, ILTESVEIKBERCEL, BREDL» OBRRPLEREYC L ECEENRS
CEAHELIBZ L ThHAD,

WP, NELEMNIBE 70% DL WML B LD, DTREIERLRB LWL, B
BN, rYFOEREORER JURKROTGE LY, AHE 18m/s Lk, TE 5~30mm O L XER
RELLT LW,

APE, Cl BDENRBATS DL, BRREADZEFEL, B2 51 50D RIISHIEEY
BETBHLLTC\5%, ¥ 1954 EORERE 16 5D L& 0mm OFEMHPY T =054, 27, =¥
D Cl' O 80~90% HHNFHTZ LuAh, Fic 1955 EDOBEE 22 B0 L ¥, TELETOWEET, B
FRIEAEORICE L2 &57T, WHEMNVFH LAPLEMA LR LT, KBRS E
OB (1955) WXL, TORMEO L EX 20mfs AADETH D, WRIT LA Xioh ol 19534
DBREME 13 SO L XX, BE?D 10~12kn ORETY, HEENESR S T, oL dfod
RVEARe, BIREIIL, HABELED Cl BANETHDZ Libnd L LT\ 5,

© Hboad, BEEESOEFTIRE, AEROHMLWEKDEED O HREERNMERE I h,
BE, BRYECLTHRCED L L5304 55,

éﬁ@%@ﬁﬁ&ﬁm,ﬁﬁ%O@Oﬁﬁ%ﬁ,ﬁmm@%,&6vuéﬁﬁﬁ%@ﬁﬂtﬁ%%ﬁ$
WEDT, BEDKSITROT7 VA7 Vv ARMBREINTHBEELE LTI LBNELLNS, LirL, BE
BEERCE HIRIE CHEN L DR, B ORHERP, ESR I5EREC IOTE, £ 03t
MBI X AEBAER L DI, ERCIXVLO O REBERRTFTHS L LT 5, ok 2 TAN™IE, #
ERTFVr—ZACKEL TEREIRTH, BRZEOLEDVLAFELLHLET, FLRALKD1H
BEREEAY ARTOo0%, 1B KE spray LTHATHL &, spray LIcKOEI o kD
FHRTHR, MTEREROTWHZ LEERLTED, TOMEDKRMT, Bovce (1954) 37 1 —n

FRIOCENTES LHEYOBREEMC L O, HRBCHEREOKECH % fine invagination RHb
nignnd, AL 2B TR TIRNEORTBLLTH5,

Fiebhb, BEAZEIHEC I OTh b INSEFNEELRRFCTH B L AbN, BREOEFEHL,
ZOEGEY—BRETHIDOLALNS,

8, BEMOLZAHLIARETHLEFOEFEFEY LONERIIF 10 ERDD XL 5 THO,
BEKTCR2~4 D AUEEBL, BRSO Okd L THE2 b, EFOKBIRHEEL T
230 LBbhb, ZORCEITHHMOESE, PECBIIESELDEVELLEVIOLAD



FHBELRC BT 2 HREH EROBR L HFROBAEE (A - A - 3H) — 29 —

h, BEROHBEROESBY LD LIXTERL, LREEKLLLIAT, HRKEHORI DT
LT, FREOLT LS i, ERHEROBEM TSV, HtesabtETR
WL IV ESOMENE LD, KRCBTLIHEETEISBEbhicbDAbhb, ik, BEHE,
EEIMCBIT 5 AF, v/ FEREROKRMOMEEL, HEOMMTIIALRITWETHE1D, BE
RAELMBOELSHTENELDTEHVEDTHOI 2R »dibhb,

WTFRIEL TS, EFDOWBIBOCIDLALNRE D, HERDOREHECET HEFES O
T, BRBEENL I OTEEL Y T b, THPrRBEEY L5 2 LU ETHS,

ELRAER TR L CBESFC O, EREYATCERIFLI0RQ 0L THE, #MLTUTHK
VG EZATIRRHEN S, ZLRHBEDESNRS VX5 AbN, PIEROHERLTIE, £Ecd
P DELEBERTN2 L5 TH5D, HELURLLT TRILYORAXEBLTCHBDT, OBk
Z L HABERD D, HEFOEYEC BT DESCOVTHRELTE ) & LILEETH S,

TS 1~2km Ll L3I cHETO KRR Tll, EZECSINIEML, T TERKEIHEELT
WHLD AL, EHROBRIC X HEADBELIRLAY S V0T, REERBEI RSO d D
LAbNG, FRAEECBTREMNL, THRAECEIZ2EEDFEFLELALES L, LEHLVITE
HOMOIHH D LA b INLID TR tEbbhb,

TRIGEWE ZADHATIZ, WRECRT2ERENSVEHALALIRSY, EECAEHLICES

g1ox (1) BAEoLBIC T 5ESEFE

LI [ g £ & U mgertie [ELES M | Mg
|
m cm
BRAHRER (HR%) | 2,000 | L+ | £+ 0.002 /% | 20 | EEEE
” V4 20 0.123 ” V4 V4
” ” =+ 0.077 ” ” 3 ALESE
” 7 20 0.091 ” ” 7
” [€=2D) ” =+ 0.124 ” ” R ERTE
BERTER # 1,000 T+ | FtL 0.097 A ¥ | 30 | WRAERT
” ” V4 20 0.086 V4 7”7 V4
” ” ” *+4 0.066 | 20 4
. ” ” Ve 20 0.042 V4 V4 Ve
sEh TR 80 | W+ | E+ 0.042 7e=v| 50 | WEEERENL
V4 ” V4 20 0.044 ” 7 V4
7z d & 100 ” F+ 0.045 ” ” BAkERN
” ” Ve Ve 20 0.065 7 V4 Ve
” ” ” ” £+ 0.072 ” 5 L KHETE
” ” 7 ” 20 0.144 ” Y ”
ERET ol 150 ” F+ 0.042 ” 3~5 | ERKERN
7 ” V4 ” 20 0.025 V4 V4 Ve
” ” ” ” =+ 0.024 ” ” TEHIKRETE
V4 ” ” ” 20 0.026 ” V4 7
o G ” ” %+ 0.043 ” ” EHKERN
V4 Ve ” ” 20 0.044 ” ” V4
” ” ” ” x4+ 0.044 7 7 TEXEIKAETE
VZam Vs V4 ” 20 0.039 ” V4 ”
P 80 ” #=4 0.047 7 | 20~30 E%ﬂ' 43E
Va ” V4 ” 20 0.031 7 ” 7
” ” 150 ” #+ 0.059 ” 50~100| WREEMI
” V4 V4 ” 20 0.029 ” ” ”

B HEN 10g 2R LT, REBK 100cc M2 THEML, ThuxE&ERL T 300cc X1, &
AR TH 100cc TPEMHELDD, KCrOs REEL L 1/10AgNO; X b, 37mE.—-Ly
FCiEE (Monr 35) L, MEE 1g b BELTER LI, 5k, HERESHFAEZD
AFMEERO CHEY 2, ATHEEEETRE, WETH/BPERE OB Lot
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(2) #EORSE

PBHER 12

L) B s \
TensopEs | & M RBHREG S LD%%%%E: ) %
. A 2.476
A F
it . 2.601 =3
Ctt-b) %% (& 5~8mm) 1.372 #
L. N
- EE 2.135 .
SRR SATAR i RES 0.669
(#1500 m) v 3 1.890
GHo) A (& 2~3 mm) 0.332 ”
i (B8 5~7 mm) B 0.155
ﬁéi (% 10em < BLDFD) 0.298
0.170
7 1 (& 2~3 mm) 0.173 ”
€:iti-1::)) g% (& 5mm) 8'?%
sm=> | 4% | 0.960 ’m&,ma%
ZERAFHERKE| CH#E) | H3E 4.206
(20~50 m) L, 1 %§ l 0.910 P
1.176
=ERSEHTR 1.488
(70;5 s ” l %§ \ 7.185 ”
R RAER ” EZE 4.179
(50m) ) | R 2.472 | ERK
| - | 5 |
R £ B 340 7 %§ \ 50 | i
wm e TR I
GLEE) Gy | EE 2.065 R
TONI00m) | ey | HE s2rl | B, WRE

() FMULCEEOIORHERLHL, REFORENFERES X ONERE G TIN5,
et 5~10g % b, BRKILHE Monr KIC X Y FE LT,
P HARRERE, RESEED SHe Lok,

X, BRLCETE, EONTE THENBHCBALST VWO TRV 2 &b, R E TR
WA LHAMNBEERBEOEBIGIN VB I IRE NS,

WFRIZ LT, ZOERLIIEZE L FHREDO K, RERDOERBOWVIKREYT5C LIZERT,
R EERCEREY S T Ty, BHICRRLARKE S 52 LB ETH 5,

iv. BRI L R

SZERRBVTE, FROERKEIBR 28 FHEAE 13 FICL 5 ORKEOR, FHELER
REBBEEITNBID0ERL D IDERORBEEL WO EEETHDOT, BEISNECHE LI RE
MOBFHCRELIC, ZOMRTLEES REKERBHEAN) IMETHoLR, BREH»LE~E
BEEERPHCE2 T (BRS LOFEREEBHERN) OBFIEFLL, EELETITAREH
RHEbhic, O T, BEI—BTERBVAELL , BERIZWAR LR TRAS LTh 528,
WP L 0T 10 km XL EORM E THREMIBLLN TV 5, BRHTIE,  OHR THE
RIS hvotcicdhy, BE « ME  BEE EXME LRI IEME, WEROBE B s
Dfz, WERRMOO LOTHLFHMEONE « AEMBHKE, READCREDREXCHERELH 20
km ORI HHH, ZZTHEZEE - REM L LI AROBEO AEEIRE CER L,



GE) BANIET, H, MEERKCX 5,
WL | SIEREARORTEL 100% Th 5 Hif K © SHEEBBAR ORI 99~80% % (5 T\ 5 FH,
o SIEEBBUR ORTEA 79~40% & DT\ S R, BEfK | $HEESIBAR ORTEA240% LT Th 5 Hitt,

FREEEIC BT D BRI RO F L RAROBEE (IR - /A - 3d) — 31—
. 1L & ﬁ@iﬁﬂﬁtkl Z:%‘éﬂ(@ﬁﬁk?&i (1) =ZER (BHBHHRA
a. ﬁﬂi M%BU?&% - S .
X o 5 ELAT | 6~10 4 | 11~20 ¢ | 21~30 4£ | 30 L E =t
B Jlm B 22.30 10.05 6.53 2.55 |- - 1.60 43.03
R 110 225 466 144 430 1,375
* {E = 35.76 21.70 18.98 17.10 13.80 107.34
P EH 162 - 431 -~ —-1,706 - -3,180 —}.—5,066 10,545
. {E b 57.91 44.81 38.16 36.60 25.98 203.46
E B 250 721 2,715 5,377 9,062 18,125
i {Fnﬁ by 61.46 49.10 52.88 32.95 30.32 226.71
ERB 305 1,277 3,401 6,841 11,420 23,244
N {E bt 177.43 125.66 116.55 89.20 71.70 580.54
A T 827 | .. _2,654 | __ 8,288 15,542 | 25,978 53,289
B {?ﬁi iy 41.95 15.10 15.86 17.10 15.60 105.61
E 213 650 2,089 3,689 6,857 13,498
* {E by 83.02 62.55 63.81 68.50 80.20 358.08
v E B 362 2,432 7,619 18,491 39,312 68.216
i {E =" 122.92 134.73 149.90 168.57 104.15 680.27
E 810 4,915 18,056 44,234 47,551 115,566
B {E by 155.43 156.73 208.59 179.98 161.00 861.73
E 1,080 7,927 25,558 50,787 76,004 161,356
N B {m by 403.32 369.11 438.16 434.15 360.95 | 2,005.69
B R 2,465 15,924 53,322 117,201 169,724 358,636
B [l 9.28 6.05 6.65 4.70 15.80 42.48
e 28 181 495 1,035 7,381 9,120
* [l 19.18 13.01 19.05 20.25 29.00 100.49
- v E R 59 397 2,121 5,497 14,122 22,196
o {E b 29.87 20.55 29.00 34.60 67.60 181.62
E 134 648 2,588 7,670 30,179 41,219
= {ﬁ by 61.18 56.40 64.84 68.34 117.68 368.44
E R 187 1,357 3,983 13,308 49,012 67,847
T {E = 119.51 96.01 119.54 127.89 230.08 693.03
TlER 408 2,583 9,187 27,510 100,694 140,382
st - H B 700.26 590.78 674.25 651.24 662.73 | 3,279.26
i 1% & . 3,700 21,161 70,797 160,253 296,396 552,307

b. THETHBIgE
X o | A Fle/x | = v | |5$l)‘F6~10 £E| 11~ 204|121 ~304| 304ELA k=
BEH {E = 92 965 42 1,099 119 181 247 295 257
¥E PR | 19,120 | 233,743| 12,675 | 265,538/ 1,158 | 8,559 | 31,121 | 88,820 | 135,880
$a1LET H & — 139 7 146| 3 19 44 37 43
E B — 40,988/ 2,880 | -43,868 93 | 15585 9,850 | 11,080 | 21,260
BEHT | & 7 30 14 51 4 7 10 13 17
r B’ 2,695 7,848 6,345 | 16,888 63 680 | 2,165 | 4,570 9,410
TE H B 3 97 7 107 54 24 17 12 —
. B 120 | 10,250 390 | 10,760, 1,080 | 1,170 | 2,510 | 6,000 —
S ET {E b= 54 154 79 287 60 72 56 52 47
E 8,000 | 13,000 3,000 | 24,000 — 820 | 4,380 | 6,800 12,000
Ak {ﬁ E 36 36 8.5 80.5 33 18.5 14 8 7
E B 2,360 2,825 525 5.710) — 290 | 1,800 | 1,820 1,800
EaBAT {E bid 190 198 33 421 127 105 84 63 42
% K’ 2,731 2,887 482 6,100 227 | 1,417 | 2,158 | 1,416 882
T {E bt 29.93 60.20, 70.76 | 160.89| 65.74 | 18.75|.26.80.| 23.50 26.10
N E B’ 4,501 5,770, 15,033 | 25,304 — 90 | 1,296 | 6,188 17,730
= sy {E = 2.04 1.46| 37.05 40.55 10.87 4.56 4.75 8.34 12.03
o B 133 136/ 8,323 8,592 — 38" 357 | 2,059 6,138
K ERT {E bt 0.40 0.35) 27.35| 28.100 3.80| 2.50| 3.50| 3.80 14.50
B 49 32 8,358 8,439 — 27 210 947 7,255
] VR BT {ﬁ b 11.57 16.88) 105.87 | 134.32 41.55 | 26.07 | 18.70 | 13.50 34.50
S 1,192 1,636| 18,064 | 20,892 — 343 | 1,002 | 2,297 17,250
By {E b 57.60 | 105.80| 15.50 | 178.90| 120.30 | 16.40 | 13.50 | 18.10 10.60
H - 3,686 3,013 352 7,051 — 162 | 1,100 | 2,398 1 3,391
oo {m b 97 202 246 545 58| . 96 135 104 152
) ZE i | 12,468 | 36,390] 63,650 | 112,508 — | 6,030| 15,948 | 26,530 | 64,000

(B BALTET, FH,
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2) & @ B
B OR % £
| HEA = & & 0~10 4 11~20 &
m E
ha m HWOE|E B\ E BT X
A ¥
s v 7 *
fHERET 43.0] 4,244 s m e v 1.4 — 2.1 27
Y7=s454, >4, ZTOMIA 0.1 — 0.3 4
R | R 14.0 670 e * 0.2 — 0.2 3
gL 60.0 1,649 7 v o= v
3 B 2.5 33
e J ES 3.0! 38
HHEAT | 1,909.00 39,070 7 m o= v 30.0 —  22.¢ 289
B Y7=s54, ¥4, FOMEA 1.0 - 3.3 40
A ¥ 0.6 8
. e J * 0.6 7
FRFIRAET 346.01 9,341 7 m o= 32.2 —  18.00 230
Y 7=s454, 1, ZTOMA 0.4 —] 0.4 37|
% A * 0.4 — 0.4 5
v 7 ¥ 1.0 — 1.2 15
BT 1,798.0, 67,853 7w o= v 100.4 —] 10.0] 128
Y7 =454, 1, TDfA 2.0 —
I3 ¥ 0.3 4
5 |5 J * 0.5 6
TEERTH 349.0| 17,568 7 m o= v 3.0 — 3.0 38
Y7 =054, ¥4, ZOMA
7 m o= Y 1.0 -
BiEH 449.0] 19,446 {_\,,7';774»’ oA, %@ﬁﬂm 0.3 ]
H¥ET 1.0 500 7 ®m o= v
Py 4.5 411 7 v = 0.1
) 26.4 436 7 v = v 4.4 — 0.2 —
HRERT 10.3 670 7 v < v 0.1 —
a1 A ¥
e 7 ¥
PIHERT 263.0 32,407 7 == 9 3.0 — 5.0 35
T ARF Y, TOMIK
b3 ¥ 1.0 20|
e 7 =\=
BT 210.0; 13,610 s u = 3.0 - 3.0 35
vxxﬁv,%omm
% A ¥
e J *
il 42.9] 6,702 y m o= v 0.5 — 1.5 1
g3 H Y, FODMIA
& & 5,526.1| 214,577 | 184.4 — 79.8] 1,013

) ERHEL, REASTBRNC RSSO RS L OMBHREBE CH O T, 3EOLDEL

FARCENTL, AR IOFHE - BRBCEH L CRETCHENELh, ZOHMBEIXRAH
T - B - RIEH - FRHEESRCRA TV B, TORKHITIERRN L 20 km OFERHCEL T
W

BIRUROPMEC X2 EARERIIE 11 BO LB THb, Ik, FART T, EREZEHOE)
T, BWERRS A CHENLEROHHENERL T\ Hcd, MEEYHHEL CET 5O mREE
FbHHDT, MEEHLRTERTIZ LR LI, T, ThDLORITIIE 6 RITR LZAMET
SEN TRV,

v. WERER
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A Survey on the Effect of Coastal Forests for Disaster Control and
the Salty Wind Damage to Forests at the Typhoon * Isewan ’’
Jazd Ocr1, Katsumi Sakacucui, Hidenori Nakano, Tokuji Kasuivama,

Mikio Iwakawa, Sukehisa Aino and Masatoshi NiTTd

(Résumé)

On Sept. 26, 1959, the typhoon ‘‘Isewan’’ (No. 5915) overtook the Kinki and Toékai
districts in the central part of Japan, and caused some damage in all parts of the country.
Especially affected were Mie and Aichi prefectures, suffering serious damage by the wind
storm and storm tides which broke out at Ise and Mikawa Bay, Kumano-Nada and Enshi-
Nada.

In regard to forestry, the effects of the coastal forests for disaster control, and salty
wind damage of forests in both prefectures mentioned above became an issue, so we therefore
made an on-the-spot survey to inquire into the actual state of the problem, and to study
ways and means that should be applied to coastal forests in future.

By the survey, the following points were made clear:

1. The coastal forests for disaster control proved effective in diminishing the destructive
force of tide-water and wind surge and in obstructing the driftage—boats, drifting timber,
etc.—secondarily produced by the storm tide.

On the other hand, coastal windbreaks were seen to show considerable protection against
wind, even in cases in which the storm of the typhoon raged about with a maximum in-
stantaneous wind speed of 45~65 m/s, and in consequence crops and buildings in various
places escaped destruction. A remarkable example of the fact is as follows: A windbreak
of Japanese black pine (Pinus Thunbergii ParL.) about 20 m high, having diameter breast high
of about 40cm was situated with mean width of. 50 m along the flat ‘seashore. Mandarin
orange trees planted on the leeward side of it suffered no damage at the time of the typhoon
as far as the distance of 5k (& is the tree height of windbreak) from the shelterbelt. Beyond
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this distance appeared the first signs of leaves and oranges falling to the ground, and the
damage became heavier at the zone 8~10 & distant from the shelterbelt. In the area over the
distance of 10/ some orange trees were blown down and others were withered up by salty
wind.

The damage itself of such coastal forests was far less than we feared from tide damage,.
salty wind damage and wind storm damage.

From the above facts, deliberations on coastal damage control forests demand conside--
ration of the following:

(1) The complete measure to tide-water control must ensure coexistence with the tide-
water control forest and the bank.

(2) The restoration of the damaged stands, the reinforcement of lack parts in belt of
trees, and the regeneration of old-age stands must be urgently enforced.

(3) At the present time, the damage control coastal forests are nearly pure forests of
Japanese black pine, but hereafter such salty-wind-resistant (and if possible soil improving)
tree species as Camellia Japonica LinN., Elaeagnus macrophylla Tuuns., Euonymus Japonicus:
TuunB., Eurya emarginata (Tuuns.) MakiNo, Quercus phillyraeoides A. Gray, Myrica rubra Sies.
et Zucc., Cinnamomum Japonicum Siesorp, Ilex integra Tuuns. etc. must be mix-planted together
with black pine to make sound compound storied forest.

(4) As seaside flat is limited, width of belt of trees must be rationally decided.

(5) Boundary line and road through the belt should be askew or S-type against the:
beach line.

(6) To prevent tumbling of trees due to soil scouring at the front of stand by the tide--
water, simple coast protection works must be enforced.

2. The total volume of windfalls caused by the wind storm in forest land amounted to-
about 4,000,000 m3® in the Kinki district and northward of Japan, in Mie Prefecture to 322,000
m® and in Aichi Prefecture to 479,000 m2.

Moreover, by the salt contained in the sea wind and the mechanical action of strong-
wind, leaves of trees and even many trees themselves were withered up in the coniferous.
stands of 8,800 ka and the broad-leaved forests of very wide area along the Pacific coast in.
Mie and Aichi prefectures. The damage extended inland in some places to more than 10 km
away from the seashore. It was observed that among coniferous trees Japanese cedar
(Chamaecyparis obtusa S. et Z.) and Japanese redwood (Cryptomeria japonica D. DonN) were most
susceptible to salty wind damage, and that Japanese red pine (Pinus densiflora S. et Z.) was
next to Japanese cedar and redwood in the susceptibility. Japanese black pine was confirmed
to be the most resistant species to the damage. The greater part of the broad-leaved trees.
that suffered damage, shed their leaves, but most of them were observed to begin to sprout
after a few months. In general, old trees suffered heavier damage than young trees, and as
individual trees the younger tissue was more susceptible to the damage. As the wind direc-
tion of the storm was for the most part ESE~SSW in the investigated regions, the greater
part of the damaged site in forest area was topographically confined to the slope facing the
direction of SE~-S,

Soon after or before visitation of the typhoon, some wind infested and dead stands of
Japanese black pine in those areas were and had been injured by Monochamus tesserula,
Pissodes obscurus, Cryptorvhynchidius insidiosus, Niphades variegatus, Mpyelophilus piniperda, Cry-
bhalus fulvus, but none of the Japanese redwood and Japanese cedar had been attacked by
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those noxious insect§ excepting Phloeosinus perlatus on Japanese redwood. In all cases, many
trees of thosé stands damaged by the typhoon will grow weaker or will die. Therefore,
serious insect injuries are likely to occur under unsuitable control measures in the near
future. '

In view of the foregoing facts, attention should be paid to the following:

(1) On the slopes facing the direction of SE~SSW in this district, the seedlings of
Japanese black pine which are most resistant to salty wind damage should be planted.

(2) The soil fertility of those regions is poor, so mixed plantations of soil improving
trees and main coniferous trees are favourable to thé building up of a sound stand for the
prevention of insect injury.

(3) The wind-damaged trees should be cut and removed from the forest area as soon as
possible. If this treatment is impracticable, the bark of the trees must be stripped off and
burnt up, or the spreading of insecticide such as BHC E. C. should be applied to the extent
needed,
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