Appendix E. Extracts from GROUND file for CASE2 

C   * -----------GROUP 1  SECTION  3 ---------------------------

1001 CONTINUE

      CALL MAKE(GRSP1)

      CALL MAKE(GRSP2)

      CALL MAKE(GRSP3)

      CALL MAKE(GRSP4)

      CALL MAKE(GRSP5)

      CALL MAKE(GRSP6)

      CALL MAKE(GRSP8)

      CALL MAKE(GRSP9)

      CALL MAKE(GRSP10)

      CALL MAKE(YG2D)

      CALL MAKE(YV2D)

C--- GROUP 9. Properties of the medium (or media)
C   * ------------------- SECTION 12 ---------------------------

C    For EL1.LE.GRND--------- phase-1 length scale Index LEN1

      IF(EL1.EQ.GRND) THEN


L0YV=L0F(YV2D)          


L0LEN1=L0F(LEN1)


L0Y=L0F(YG2D)


L0KE=L0F(KE)


SS1=F(L0Y+1)*F(L0YV+1)*F(L0KE+1)**0.5


SS2=F(L0YV+1)*F(L0KE+1)**0.5


DO I=2,NY


SS1=SS1+F(L0Y+I)*(F(L0YV+I)-F(L0YV+I-1))*F(L0KE+I)**0.5


SS2=SS2+(F(L0YV+I)-F(L0YV+I-1))*F(L0KE+I)**0.5


END DO


AL0=0.1*SS1/SS2


IF (LG(1)) THEN

      E=0

      DO IY=IG(1),IG(2)

      XX=RG(12)*(1-EXP(-RG(7)*(F(L0Y+IY))/RG(12)))+

     1 RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      XX=RG(7)*F(L0Y+IY)/(1+RG(7)*F(L0Y+IY)/AL0)+RG(7)*RG(5) 

      ENDIF

      YY=0.8*RG(7)*(RG(6)/(RG(2)-F(L0Y+IY))-1)/

     1 (3.141*RG(4))**0.5

      F(L0LEN1+IY)=AMIN1(XX,YY)

      IF (IY.EQ.IG(2)) THEN

      IF (XX.GE.YY) THEN

      E=1

      ENDIF 

      ENDIF

      END DO

      DO IY=IG(2)+1,NY

      F(L0LEN1+IY)=E*F(L0LEN1+IG(2))+RG(12)*(1-EXP(-RG(7)*

     1 (F(L0Y+IY)-E*RG(2))/RG(12)))+(1-E)*RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      F(L0LEN1+IY)=RG(7)*(F(L0Y+IY)-E*RG(2))/(1+RG(7)*(F(L0Y+IY)-

     1 E*RG(2))/AL0)+E*F(L0LEN1+IG(2))+(1-E)*RG(7)*RG(5)    

      ENDIF     

      END DO

      ELSE

      E=0

      DO IY=IG(1),IG(2)

      XX=RG(12)*(1-EXP(-RG(7)*(F(L0Y+IY))/RG(12)))+

     1 RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      XX=AL0*(1-EXP(-RG(7)*(F(L0Y+IY))/AL0))+RG(7)*RG(5)

      ENDIF

      YY=0.8*RG(7)*(RG(6)/(RG(2)-F(L0Y+IY))-1)/

     1 (3.141*RG(4))**0.5

      F(L0LEN1+IY)=AMIN1(XX,YY)

      IF (IY.EQ.IG(2)) THEN

      IF (XX.GE.YY) THEN

      E=1

      ENDIF 

      ENDIF

      END DO

      DO IY=IG(2)+1,NY

      F(L0LEN1+IY)=E*F(L0LEN1+IG(2))+RG(12)*(1-EXP(-RG(7)*

     1 (F(L0Y+IY)-E*RG(2))/RG(12)))+(1-E)*RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      F(L0LEN1+IY)=E*F(L0LEN1+IG(2))+AL0*(1-EXP(-RG(7)*

     1 (F(L0Y+IY)-E*RG(2))/AL0))+(1-E)*RG(7)*RG(5)

      ENDIF     

      END DO

      ENDIF

      ENDIF

      RETURN

  903 CONTINUE

C--- GROUP 11. Initialization of variable or porosity fields

C                                                  Index VAL

   11 CONTINUE

      IF (NPATCH.EQ.'LAYPOR') THEN

      A=1-RG(1)

      B=2*RG(1)/RG(2)

      C=-RG(1)/(RG(2)**2)

C.....FN3(Y,X,A,B,C)....Y=A+B*X+C*X**2

C.....FN0(Y,X)..........Y=X

      CALL FN0(GRSP2,YG2D)

      CALL FN3(VAL,GRSP2,A,B,C)

      ENDIF

      RETURN

C--- GROUP 13. Boundary conditions and special sources
C------------------- SECTION  1 ------------- coefficient = GRND

      IF (NPATCH.EQ.'SINKOFV') THEN 

C.....FNVLSQ(Y,1)....Y=U**2+V**2+W**2      

C.....FN30(Y)........Y=SQRT(Y)

      CALL FN0(U1,C5)

      CALL FN0(W1,C7)

      CALL FNVLSQ(C3,1)

      CALL FN30(C3)

C.....FN2(Y,X,A,B)...Y=A+B*X

      A=2*RG(8)*(1+RG(9))*RG(4)*((RG(1)/(RG(4)*RG(9)))**0.5)

     1 /3.141

      B=-A/RG(2)

      CALL FN2(GRSP3,GRSP2,A,B)

      CALL FN27(GRSP3,VPOR)

C.....FN21(Y,X1,X2,A,B)....Y=A+B*X1*X2

      CALL FN21(CO,GRSP3,C3,0.0,1.0) 

      ENDIF

C.....


IF (NPATCH.EQ.'SOUTW') THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


A=(RG(1)/(RG(4)*RG(9)))**0.5


B=-A/RG(2)


CALL FN2(GRSP4,GRSP2,A,B)

C.......FN28(Y,X,A).....Y=A/X


CALL FN28(C13,GRSP4,RG(15))

C.......FN15(Y,X1,X2,A,B1)....Y=(A+B1*X1)/X2


CALL FN15(GRSP10,GRSP4,YG2D,0.0,RG(9))

C.......FN71(Y,X1,A,B)..Y=A*X1**B


CALL FN71(GRSP5,GRSP2,RG(17),3.0)

C.......FN73(Y,X1,A,I)..Y=A*Y*X1**I


CALL FN73(GRSP4,C3,RG(9)/RG(16),1)

C.......FN109(Y,X1,X2,X3)..Y=X1*(X2-X3)


CALL FN109(GRSP6,GRSP5,C9,ITEM1)

C.......FN27(Y,X).......Y=Y/X


CALL FN27(GRSP6,ITEM1)

C.......FN40(Y).........Y=ABS(Y)


CALL FN40(GRSP6)

C.......FN51(Y,A).......Y=Y**A


CALL FN51(GRSP6,0.4)

C.......FN25(Y,A).......Y=A*Y


AAA=0.0295*RG(9)*RG(18)**1.4/(1+0.494*RG(18)**0.67)**0.4


CALL FN25(GRSP6,AAA)


CALL FN51(GRSP4,0.8)


BBB=0.037*RG(18)**0.33


CALL FN25(GRSP4,BBB)

C.......FN26(Y,X).......Y=Y*X


CALL FN26(GRSP6,GRSP10)

C.......FN34(Y,X,A).....Y=Y+A*X


CALL FN34(GRSP6,GRSP4,1.0)

C.......FN26(Y,X).......Y=Y*X


CALL FN26(C13,GRSP6)

C.......FN2(Y,X,A,B)....Y=A+B*X


CALL FN2(CO,VPOR,RG(19),-RG(19))

C.......FN30(Y).........Y=SQRT(Y)


CALL FN30(CO)


CALL FN26(CO,C13)

C.......FN27(Y,X).......Y=Y/X


CALL FN27(CO,VPOR)


ENDIF

C........


IF (NPATCH.EQ.'TWRADUP') THEN


IF (INDVAR.EQ.C9) THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


A=2*RG(1)/RG(2)


B=-A/RG(2)


CALL FN2(CO,GRSP2,A,B)

C.......FN25(Y,A).......Y=A*Y


C=RG(21)*RG(20)


CALL FN25(CO,C)

C.......FN52(Y,X,I).....Y=Y*X**I


CALL FN52(CO,C9,3)

C.......FN27(Y,X)........Y=Y/X


CALL FN27(CO,VPOR)


ENDIF


ENDIF

C.......

      RETURN

  131 CONTINUE

C------------------- SECTION 12 ------------------- value = GRND

      IF (NPATCH.EQ.'CORFORCE') THEN

      CALL FN0(U1,C5)

      CALL FN0(W1,C7)

      CALL FNVLSQ(C3,1)

      CALL FN30(C3)

      IF (INDVAR.EQ.C5) THEN

C.....FN2(Y,X,A,B).....Y=A+B*X

      CALL FN2(VAL,C7,0.0,RG(10))

      ELSE

      CALL FN2(VAL,C5,0.0,-RG(10))

      ENDIF

      ENDIF

C.....

      IF (NPATCH.EQ.'SOURCEKE') THEN

      IF (INDVAR.EQ.KE) THEN

C.....FN52(Y,X,I)....Y=Y*X**I

C.....FN0(Y,X).......Y=X

      CALL FN0(VAL,GRSP3) 

      CALL FN52(VAL,C3,3)

      ENDIF

      ENDIF

C......

      IF (NPATCH.EQ.'TEMDIST2') THEN

      L0TEM=L0F(ITEM1)

      L0VPOR=L0F(VPOR)


      L0Y=L0F(YG2D)

      L0ENUT=L0F(VIST)

      L0WIND=L0F(C3)

      L0VAL=L0F(VAL)

      L0YV=L0F(YV2D)

      DTE=(F(L0TEM+IG(2))-F(L0TEM+IG(2)-1))/

     1 (F(L0Y+IG(2))-F(L0Y+IG(2)-1))+0.01

      PH=-RG(11)*DTE*(F(L0ENUT+IG(2))+F(L0ENUT+IG(2)-1))*

     1 (F(L0VPOR+IG(2))+F(L0VPOR+IG(2)-1))/(4*RG(30))

      DC=(F(L0WIND+IG(3)+1)-F(L0WIND+IG(3)))/

     1 (F(L0Y+IG(3)+1)-F(L0Y+IG(3)))

      UFRIC=(DC*(F(L0ENUT+IG(3)+1)+F(L0ENUT+IG(3)))/2)**0.5

      CN1=PH/(RG(7)*RG(11)*UFRIC)

      DO I=IYF,IYL

      CN2=F(L0Y+I)-F(L0Y+IYF-1)

      F(L0VAL+I)=F(L0TEM+IYF-1)-CN1*LOG((F(L0Y+I)+RG(5))/

     1 (F(L0Y+IYF-1)+RG(5)))-0.01*CN2+RG(13)*CN2 

      END DO

      ENDIF

C.....

      IF (NPATCH.EQ.'TEMDIST3') THEN

      L0TEM=L0F(ITEM1)

      L0VPOR=L0F(VPOR)

      L0Y=L0F(YG2D)

      L0ENUT=L0F(VIST)

      L0WIND=L0F(C3)

      L0VAL=L0F(VAL)

      L0YV=L0F(YV2D)

      DTE=(F(L0TEM+IG(2))-F(L0TEM+IG(2)-1))/

     1 (F(L0Y+IG(2))-F(L0Y+IG(2)-1))+0.01

      PH=-RG(11)*DTE*(F(L0ENUT+IG(2))+F(L0ENUT+IG(2)-1))*

     1 (F(L0VPOR+IG(2))+F(L0VPOR+IG(2)-1))/(4*RG(30))

      DC=(F(L0WIND+IG(3)+1)-F(L0WIND+IG(3)))/

     1 (F(L0Y+IG(3)+1)-F(L0Y+IG(3)))

      UFRIC=(DC*(F(L0ENUT+IG(3)+1)+F(L0ENUT+IG(3)))/2)**0.5

      GAML=RG(13)

      AM=F(L0WIND+1)

      K=1

      IF (ISWEEP.GE.IG(4)) THEN

      DO I=1,NY

      IF (F(L0WIND+I).GT.AM) THEN

      AM=F(L0WIND+I)

      K=I

      ENDIF

      END DO

      GAML=PH/(RG(11)*RG(7)*UFRIC*F(L0Y+K))

      ENDIF

      CN1=PH/(RG(7)*RG(11)*UFRIC)

      DO I=IYF,IYL

      CN2=F(L0Y+I)-F(L0Y+IYF-1)

      F(L0VAL+I)=F(L0TEM+IYF-1)-CN1*LOG((F(L0Y+I)+RG(5))/

     1 (F(L0Y+IYF-1)+RG(5)))-0.01*CN2+GAML*CN2

      END DO

      ENDIF

C......


IF(NPATCH.EQ.'SOUTW') THEN


IF(INDVAR.EQ.C9) THEN

C.......FN0(Y,X).....Y=X


CALL FN0(VAL,ITEM1)


ELSE


CALL FN0(VAL,C9)


ENDIF


ENDIF

C.......


IF (NPATCH.EQ.'SOIL') THEN


IF (INDVAR.EQ.ITEM1) THEN


L0TEM=L0F(ITEM1)


L0VAL=L0F(VAL)


L0WIND=L0F(C3)


L0Y=L0F(YG2D)


L0ENUT=L0F(VIST)


QRO=RG(29)*(RG(22)*EXP(RG(24)*RG(26))+RG(23)*

     1  EXP(RG(25)*RG(1)))**0.5


A1=QRO*RG(32)*RG(33)


A2=RG(34)*EXP(-RG(1))*RG(33)*RG(35)


A3=RG(20)*RG(35)*(1-RG(1))*RG(33)   


A4=RG(30)/(RG(11)*RG(7)**2)

C
A4=1/(RG(11)*(1-RG(1))*RG(7)**2)


EREF=0.001


DO 8877 I=IYF,IYL


P0=A1+A2

8888    P0OLD=P0


IF (F(L0WIND+I).LE.0.0) THEN


F(L0WIND+I)=0.01


ENDIF


P0=A1+A2-A3*(F(L0TEM+I)+A4*P0OLD*(LOG(1+

     1  (F(L0Y+I)/RG(5))))**2/F(L0WIND+I))**4


EPS=ABS(P0-P0OLD)/ABS(P0OLD)


IF (EPS.GT.EREF) THEN


GOTO 8888


ELSE


F(L0VAL+I)=P0


RG(40)=P0


ENDIF

8877    CONTINUE


ENDIF


ENDIF

C.......


IF (NPATCH.EQ.'TWRADOWN') THEN


IF (INDVAR.EQ.C9) THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


A=2*RG(1)/RG(2)


B=-A/RG(2)


CALL FN2(VAL,GRSP2,A,B)

C.......FN3(Y,X,A,B,C)..Y=A+B*X+C*X**2


C=-RG(1)


D=2*RG(1)/RG(2)


E=-RG(1)/RG(2)**2


CALL FN3(GRSP1,GRSP2,C,D,E)

C.......FN38(Y,X,A,B).....Y=Y*A*EXP(B*X)


CALL FN38(VAL,GRSP1,RG(34),1.0)

C.......FN27(Y,X)........Y=Y/X


CALL FN27(VAL,VPOR)


ENDIF


ENDIF

C.......


IF(NPATCH.EQ.'SUNHEAT') THEN


L0VAL=L0F(VAL)


L0Y=L0F(YG2D)


L0VPOR=L0F(VPOR)


DO I=IYF,IYL


XX1=RG(27)*EXP(RG(24)*RG(26)*(1-(F(L0Y+I))/

     1   RG(2))**2)*(1-(F(L0Y+I))/RG(2))


YY1=RG(28)*EXP(RG(25)*RG(1)*(1-(F(L0Y+I))/

     1   RG(2))**2)*(1-(F(L0Y+I))/RG(2))


ZZ1=2*(RG(22)*EXP(RG(24)*RG(26)*(1-(F(L0Y+I))/

     1   RG(2))**2)+RG(23)*EXP(RG(25)*RG(1)*(1-(F(L0Y+I))

     1   /RG(2))**2))**0.5


F(L0VAL+I)=RG(29)*(XX1+YY1)/(ZZ1*F(L0VPOR+I)) 


END DO


ENDIF

C.......


IF (NPATCH.EQ.'KEADBUO') THEN


IF (INDVAR.EQ.KE) THEN

C.......FN2(Y,X,A,B)......Y=A+B*X


B=-9.81*0.01/(RG(30)*273)


CALL FN2(VAL,VIST,0.0,B)


ENDIF


ENDIF

C.......


IF (NPATCH.EQ.'URBNHEAT') THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


CALL FN2(VAL,VPOR,RG(19),-RG(19))

C.......FN30(Y).........Y=SQRT(Y)


CALL FN30(VAL)

C.......FN25(Y,A).......Y=A*Y


CALL FN25(VAL,RG(36))

C.......FN27(Y,X).......Y=Y/X


CALL FN27(VAL,VPOR)


ENDIF

      RETURN

 1312 CONTINUE

C--- GROUP 19. Special calls to GROUND from EARTH

C   * ------------------- SECTION 6 ---- Finish of iz slab.


IF (ISWEEP.EQ.LSWEEP) THEN


L0UI1=L0F(C5)


L0WI1=L0F(C7)


L0ANG=L0F(C15)


L0POT=L0F(C19)


L0EDISS=L0F(C21)


L0KE=L0F(KE)


L0LEN1=L0F(LEN1)


L0TEM=L0F(ITEM1)


L0Y=L0F(YG2D)    


DO I=1,NY


F(L0ANG+I)=180*ATAN(F(L0WI1+I)/F(L0UI1+I))/3.141


F(L0POT+I)=F(L0TEM+I)+0.01*F(L0Y+I)

      F(L0EDISS+I)=0.1643*(F(L0KE+I)**1.5)/(F(L0LEN1+I)+1.E-7)


END DO

C.......


L0GR8=L0F(GRSP8)

C.......FNDSDY(Y,SCAL).....Y=D(SCAL)/DY        


CALL FNDSDY(GRSP8,C3)

C.......FN26(Y,X)..........Y=Y*X


CALL FN26(GRSP8,VIST)


DO I=1,NY


IF (F(L0GR8+I).LT.0.0) THEN


F(L0GR8+I)=0.0


ENDIF


END DO

C.......FN51(Y,A)..........Y=Y**A


CALL FN51(GRSP8,1.5)


CALL FNDSDY(GRSP9,ITEM1)

C.......FN33(Y,A)..........Y=Y+A


CALL FN33(GRSP9,0.01)

C.......FN46(Y,X,A,B)......Y=Y*(A+B*X)


CALL FN46(GRSP9,VIST,RG(14),1./RG(30))

C.......FN25(Y,A)..........Y=A*Y


AA=RG(7)*9.81/273.


CALL FN25(GRSP9,AA)

C.......FN15(Y,X1,X2,A,B1)..Y=(A+B1*X1)/X2


CALL FN15(C17,GRSP8,GRSP9,0.0,1.0)


CALL FN37(C17,VPOR,0.5)


L0WIND=L0F(C3)


L0VPOR=L0F(VPOR)


L0MON=L0F(C17)


L0ENUT=L0F(VIST)


CH1=273*(RG(7)**3)*(F(L0WIND+1)**3)*F(L0VPOR+1)**3/

     1  (LOG(1+F(L0Y+1)/RG(5)))**3


CH2=-RG(7)*9.81*RG(40)/RG(11)


F(L0MON+1)=CH1/CH2


ENDIF

      RETURN

  197 CONTINUE

Appendix F. Extracts from GROUND file for CASE3
C   * -----------GROUP 1  SECTION  3 ---------------------------
1001 CONTINUE

      CALL MAKE(GRSP1)

      CALL MAKE(GRSP2)

      CALL MAKE(GRSP3)

      CALL MAKE(GRSP4)

      CALL MAKE(GRSP5)

      CALL MAKE(GRSP6)

      CALL MAKE(GRSP8)

      CALL MAKE(GRSP9)

      CALL MAKE(GRSP10)

      CALL MAKE(YG2D)

      CALL MAKE(YV2D)

C--- GROUP 9. Properties of the medium (or media)
C   * ------------------- SECTION 12 ---------------------------

C    For EL1.LE.GRND--------- phase-1 length scale Index LEN1

      IF(EL1.EQ.GRND) THEN


L0YV=L0F(YV2D)          


L0LEN1=L0F(LEN1)


L0Y=L0F(YG2D)


L0KE=L0F(KE)


SS1=F(L0Y+1)*F(L0YV+1)*F(L0KE+1)**0.5


SS2=F(L0YV+1)*F(L0KE+1)**0.5


DO I=2,NY


SS1=SS1+F(L0Y+I)*(F(L0YV+I)-F(L0YV+I-1))*F(L0KE+I)**0.5


SS2=SS2+(F(L0YV+I)-F(L0YV+I-1))*F(L0KE+I)**0.5


END DO


AL0=0.1*SS1/SS2


IF (LG(1)) THEN

      E=0

      DO IY=IG(1),IG(2)

      XX=RG(12)*(1-EXP(-RG(7)*(F(L0Y+IY))/RG(12)))+

     1 RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      XX=RG(7)*F(L0Y+IY)/(1+RG(7)*F(L0Y+IY)/AL0)+RG(7)*RG(5) 

      ENDIF

      YY=0.8*RG(7)*(RG(6)-1)/(3.141*RG(4))**0.5

      F(L0LEN1+IY)=AMIN1(XX,YY)

      IF (IY.EQ.IG(2)) THEN

      IF (XX.GE.YY) THEN

      E=1

      ENDIF 

      ENDIF

      END DO

      DO IY=IG(2)+1,NY

      F(L0LEN1+IY)=E*F(L0LEN1+IG(2))+RG(12)*(1-EXP(-RG(7)*

     1 (F(L0Y+IY)-E*RG(2))/RG(12)))+(1-E)*RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      F(L0LEN1+IY)=RG(7)*(F(L0Y+IY)-E*RG(2))/(1+RG(7)*(F(L0Y+IY)-

     1 E*RG(2))/AL0)+E*F(L0LEN1+IG(2))+(1-E)*RG(7)*RG(5)    

      ENDIF     

      END DO

      ELSE

      E=0

      DO IY=IG(1),IG(2)

      XX=RG(12)*(1-EXP(-RG(7)*(F(L0Y+IY))/RG(12)))+

     1 RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      XX=AL0*(1-EXP(-RG(7)*(F(L0Y+IY))/AL0))+RG(7)*RG(5)

      ENDIF

      YY=0.8*RG(7)*(RG(6)-1)/(3.141*RG(4))**0.5

      F(L0LEN1+IY)=AMIN1(XX,YY)

      IF (IY.EQ.IG(2)) THEN

      IF (XX.GE.YY) THEN

      E=1

      ENDIF 

      ENDIF

      END DO

      DO IY=IG(2)+1,NY

      F(L0LEN1+IY)=E*F(L0LEN1+IG(2))+RG(12)*(1-EXP(-RG(7)*

     1 (F(L0Y+IY)-E*RG(2))/RG(12)))+(1-E)*RG(7)*RG(5)

      IF (ISWEEP.GE.IG(4)) THEN

      F(L0LEN1+IY)=E*F(L0LEN1+IG(2))+AL0*(1-EXP(-RG(7)*

     1 (F(L0Y+IY)-E*RG(2))/AL0))+(1-E)*RG(7)*RG(5)

      ENDIF     

      END DO

      ENDIF

      ENDIF

      RETURN

  903 CONTINUE
C--- GROUP 13. Boundary conditions and special sources
C------------------- SECTION  1 ------------- coefficient = GRND

      IF (NPATCH.EQ.'SINKOFV') THEN 

C.....FNVLSQ(Y,1)....Y=U**2+V**2+W**2      

C.....FN30(Y)........Y=SQRT(Y)

      CALL FN0(U1,C5)

      CALL FN0(W1,C7)

      CALL FNVLSQ(C3,1)

      CALL FN30(C3)

C.....FN1(Y,A).............Y=A

      A=2*RG(8)*(1+RG(9))*RG(4)*((RG(1)/(RG(4)*RG(9)))**0.5)

     1 /3.141

      CALL FN1(GRSP3,A)

      CALL FN27(GRSP3,VPOR)

C.....FN21(Y,X1,X2,A,B)....Y=A+B*X1*X2

      CALL FN21(CO,GRSP3,C3,0.0,1.0) 

      ENDIF

C.....


IF (NPATCH.EQ.'SOUTW') THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


B=RG(9)*(RG(1)/(RG(4)*RG(9)))**0.5/RG(16)


CALL FN2(GRSP4,C3,0.0,B)

C.......FN10(Y,X1,X2,A,B1,B2)....Y=A+B1*X1+B2*X2


CALL FN10(GRSP5,C9,ITEM1,0.0,1.0,-1.0)

C.......FN27(Y,X)................Y=Y/X


CALL FN27(GRSP5,ITEM1)  

C.......FN73(Y,X1,A,I)...........Y=A*Y*X1**I


AA=9.81/RG(16)**2


CALL FN73(GRSP5,YG2D,AA,3)

C.......FN40(Y).........Y=ABS(Y)


CALL FN40(GRSP5)

C.......FN71(Y,X1,A,B)...........Y=A*X1**B


CALL FN71(C13,GRSP4,RG(15),0.8)


A1=0.0295*RG(11)*RG(16)*RG(18)**0.4/(1+0.494*RG(18)**0.67)**0.4  


A1=RG(9)*A1


CALL FN71(GRSP6,GRSP5,A1,0.4)

C.......FN27(Y,X)................Y=Y/X


CALL FN27(GRSP6,YG2D)  

C.......FN34(Y,X,A)..............Y=Y+A*X        


CALL FN34(C13,GRSP6,1.0)

C.......FN2(Y,X,A,B)....Y=A+B*X


CALL FN2(CO,VPOR,RG(19),-RG(19))

C.......FN30(Y).........Y=SQRT(Y)


CALL FN30(CO)


CALL FN26(CO,C13)

C.......FN27(Y,X).......Y=Y/X


CALL FN27(CO,VPOR)


ENDIF

C........


IF (NPATCH.EQ.'TWRADUP') THEN


IF (INDVAR.EQ.C9) THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


A=2*RG(1)/RG(2)


B=-A/RG(2)


CALL FN2(CO,GRSP2,A,B)

C.......FN25(Y,A).......Y=A*Y


C=RG(21)*RG(20)


CALL FN25(CO,C)

C.......FN52(Y,X,I).....Y=Y*X**I


CALL FN52(CO,C9,3)

C.......FN27(Y,X)........Y=Y/X


CALL FN27(CO,VPOR)


ENDIF


ENDIF

C.......

      RETURN

  131 CONTINUE

C------------------- SECTION 12 ------------------- value = GRND

      IF (NPATCH.EQ.'CORFORCE') THEN

      CALL FN0(U1,C5)

      CALL FN0(W1,C7)

      CALL FNVLSQ(C3,1)

      CALL FN30(C3)

      IF (INDVAR.EQ.C5) THEN

C.....FN2(Y,X,A,B).....Y=A+B*X

      CALL FN2(VAL,C7,0.0,RG(10))

      ELSE

      CALL FN2(VAL,C5,0.0,-RG(10))

      ENDIF

      ENDIF

C.....

      IF (NPATCH.EQ.'SOURCEKE') THEN

      IF (INDVAR.EQ.KE) THEN

C.....FN52(Y,X,I)....Y=Y*X**I

C.....FN0(Y,X).......Y=X

      CALL FN0(VAL,GRSP3) 

      CALL FN52(VAL,C3,3)

      ENDIF

      ENDIF

C......

      IF (NPATCH.EQ.'TEMDIST2') THEN

      L0TEM=L0F(ITEM1)

      L0VPOR=L0F(VPOR)  

      L0Y=L0F(YG2D)

      L0ENUT=L0F(VIST)

      L0WIND=L0F(C3)

      L0VAL=L0F(VAL)

      L0YV=L0F(YV2D)

      DTE=(F(L0TEM+IG(2))-F(L0TEM+IG(2)-1))/

     1 (F(L0Y+IG(2))-F(L0Y+IG(2)-1))+0.01

      PH=-RG(11)*DTE*(F(L0ENUT+IG(2))+F(L0ENUT+IG(2)-1))*

     1 (F(L0VPOR+IG(2))+F(L0VPOR+IG(2)-1))/(4*RG(30))

      DC=(F(L0WIND+IG(3)+1)-F(L0WIND+IG(3)))/

     1 (F(L0Y+IG(3)+1)-F(L0Y+IG(3)))

      UFRIC=(DC*(F(L0ENUT+IG(3)+1)+F(L0ENUT+IG(3)))/2)**0.5

      CN1=PH/(RG(7)*RG(11)*UFRIC)

      DO I=IYF,IYL

      CN2=F(L0Y+I)-F(L0Y+IYF-1)

      F(L0VAL+I)=F(L0TEM+IYF-1)-CN1*LOG((F(L0Y+I)+RG(5))/

     1 (F(L0Y+IYF-1)+RG(5)))-0.01*CN2+RG(13)*CN2 

      END DO

      ENDIF

C.....

      IF (NPATCH.EQ.'TEMDIST3') THEN

      L0TEM=L0F(ITEM1)

      L0VPOR=L0F(VPOR)

      L0Y=L0F(YG2D)

      L0ENUT=L0F(VIST)

      L0WIND=L0F(C3)

      L0VAL=L0F(VAL)

      L0YV=L0F(YV2D)

      DTE=(F(L0TEM+IG(2))-F(L0TEM+IG(2)-1))/

     1 (F(L0Y+IG(2))-F(L0Y+IG(2)-1))+0.01

      PH=-RG(11)*DTE*(F(L0ENUT+IG(2))+F(L0ENUT+IG(2)-1))*

     1 (F(L0VPOR+IG(2))+F(L0VPOR+IG(2)-1))/(4*RG(30))

      DC=(F(L0WIND+IG(3)+1)-F(L0WIND+IG(3)))/

     1 (F(L0Y+IG(3)+1)-F(L0Y+IG(3)))

      UFRIC=(DC*(F(L0ENUT+IG(3)+1)+F(L0ENUT+IG(3)))/2)**0.5

      GAML=RG(13)

      AM=F(L0WIND+1)

      K=1

      IF (ISWEEP.GE.IG(4)) THEN

      DO I=1,NY

      IF (F(L0WIND+I).GT.AM) THEN

      AM=F(L0WIND+I)

      K=I

      ENDIF

      END DO

      GAML=PH/(RG(11)*RG(7)*UFRIC*F(L0Y+K))

      ENDIF

      CN1=PH/(RG(7)*RG(11)*UFRIC)

      DO I=IYF,IYL

      CN2=F(L0Y+I)-F(L0Y+IYF-1)

      F(L0VAL+I)=F(L0TEM+IYF-1)-CN1*LOG((F(L0Y+I)+RG(5))/

     1 (F(L0Y+IYF-1)+RG(5)))-0.01*CN2+GAML*CN2

      END DO

      ENDIF

C......


IF(NPATCH.EQ.'SOUTW') THEN


IF(INDVAR.EQ.C9) THEN

C.......FN0(Y,X).....Y=X


CALL FN0(VAL,ITEM1)


ELSE


CALL FN0(VAL,C9)


ENDIF


ENDIF

C.......


IF (NPATCH.EQ.'SOIL') THEN


IF (INDVAR.EQ.ITEM1) THEN


L0TEM=L0F(ITEM1)


L0VAL=L0F(VAL)


L0WIND=L0F(C3)


L0Y=L0F(YG2D)


L0ENUT=L0F(VIST)


QRO=RG(29)*(RG(22)*EXP(RG(24)*RG(26)*RG(2))+RG(23)*

     1  EXP(RG(25)*RG(1)))**0.5


A1=QRO*RG(32)*RG(33)

        A2=RG(34)*EXP(-RG(1))*RG(33)*RG(35)


A3=RG(20)*RG(35)*(1-RG(1))*RG(33)   

        A4=RG(30)/(RG(11)*RG(7)**2)

C
A4=1/(RG(11)*(1-RG(1))*RG(7)**2)


EREF=0.001


DO 8877 I=IYF,IYL


P0=A1+A2

8888    P0OLD=P0


IF (F(L0WIND+I).LE.0.0) THEN


F(L0WIND+I)=0.01


ENDIF


P0=A1+A2-A3*(F(L0TEM+I)+A4*P0OLD*(LOG(1+

     1  (F(L0Y+I)/RG(5))))**2/F(L0WIND+I))**4


EPS=ABS(P0-P0OLD)/ABS(P0OLD)


IF (EPS.GT.EREF) THEN


GOTO 8888


ELSE


F(L0VAL+I)=P0


RG(40)=P0


ENDIF

8877    CONTINUE


ENDIF


ENDIF

C.......


IF(NPATCH.EQ.'SUNHEAT') THEN


L0VAL=L0F(VAL)


L0Y=L0F(YG2D)


L0VPOR=L0F(VPOR)


DO I=IYF,IYL


XX1=RG(27)*EXP(RG(24)*RG(26)*(RG(2)-F(L0Y+I)))


ZZ1=2*(RG(22)*EXP(RG(24)*RG(26)*(RG(2)-F(L0Y+I)))

     1   +RG(23)*EXP(RG(25)*RG(1)))**0.5


F(L0VAL+I)=RG(29)*XX1/(ZZ1*F(L0VPOR+I)) 


END DO


ENDIF

C.......


IF (NPATCH.EQ.'KEADBUO') THEN


IF (INDVAR.EQ.KE) THEN

C.......FN2(Y,X,A,B)......Y=A+B*X


B=-9.81*0.01/(RG(30)*273)


CALL FN2(VAL,VIST,0.0,B)


ENDIF


ENDIF

C.......


IF (NPATCH.EQ.'URBNHEAT') THEN

C.......FN2(Y,X,A,B)....Y=A+B*X


CALL FN2(VAL,VPOR,RG(19),-RG(19))

C.......FN30(Y).........Y=SQRT(Y)


CALL FN30(VAL)

C.......FN25(Y,A).......Y=A*Y


CALL FN25(VAL,RG(36))

C.......FN27(Y,X).......Y=Y/X


CALL FN27(VAL,VPOR)


ENDIF

      RETURN

 1312 CONTINUE
C--- GROUP 19. Special calls to GROUND from EARTH
C   * ------------------- SECTION 6 ---- Finish of iz slab.


IF (ISWEEP.EQ.LSWEEP) THEN


L0UI1=L0F(C5)


L0WI1=L0F(C7)


L0ANG=L0F(C15)


L0POT=L0F(C19)


L0TEM=L0F(ITEM1)

      L0EDISS=L0F(C21)

      L0KE=L0F(KE)

      L0LEN1=L0F(LEN1)


L0Y=L0F(YG2D)    


DO I=1,NY


F(L0ANG+I)=180*ATAN(F(L0WI1+I)/F(L0UI1+I))/3.141


F(L0POT+I)=F(L0TEM+I)+0.01*F(L0Y+I)

      F(L0EDISS+I)=0.1643*(F(L0KE+I)**1.5)/(F(L0LEN1+I)+1.E-7)


END DO

C.......


L0GR8=L0F(GRSP8)

C.......FNDSDY(Y,SCAL).....Y=D(SCAL)/DY        


CALL FNDSDY(GRSP8,C3)

C.......FN26(Y,X)..........Y=Y*X


CALL FN26(GRSP8,VIST)


DO I=1,NY


IF (F(L0GR8+I).LT.0.0) THEN


F(L0GR8+I)=0.0


ENDIF


END DO

C.......FN51(Y,A)..........Y=Y**A


CALL FN51(GRSP8,1.5)


CALL FNDSDY(GRSP9,ITEM1)

C.......FN33(Y,A)..........Y=Y+A


CALL FN33(GRSP9,0.01)

C.......FN46(Y,X,A,B)......Y=Y*(A+B*X)


CALL FN46(GRSP9,VIST,RG(14),1./RG(30))

C.......FN25(Y,A)..........Y=A*Y


AA=RG(7)*9.81/273.


CALL FN25(GRSP9,AA)

C.......FN15(Y,X1,X2,A,B1)..Y=(A+B1*X1)/X2


CALL FN15(C17,GRSP8,GRSP9,0.0,1.0)


CALL FN37(C17,VPOR,0.5)


L0WIND=L0F(C3)


L0VPOR=L0F(VPOR)


L0MON=L0F(C17)


L0ENUT=L0F(VIST)


CH1=273*(RG(7)**3)*(F(L0WIND+1)**3)*F(L0VPOR+1)**3/

     1  (LOG(1+F(L0Y+1)/RG(5)))**3


CH2=-RG(7)*9.81*RG(40)/RG(11)


F(L0MON+1)=CH1/CH2


ENDIF

      RETURN

  197 CONTINUE
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